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EXECUTIVE SUMMARY

Winnipeg is exposed to an inordinate risk of major flood damage. To combiat this risk the
governments of Canada and Manitoba jointly funded the construction of the Red River Floodway
in the early 1960s.

Prior to 1997, the Red River Floodway had been operated in 17 years. Without the Floodway the
city of Winnipeg would have flooded in five of those years. In the other years, the primary dikes
within the city would have been high enough to prevent flooding. For the five years where
flooding would have occurred without the Floodway potential damages to the city have.been
conservatively estimated at $2.6 billion (in 2002 dollars). The flood of 1996 alone would have
caused damages estimated at $1.0 billion (in 2002 dollars). :

In 1997, Manitoba experienced what has been termed the “Flood of the Century.” Extensive
flooding occurred in the Red River valley in both Canada and the United States. Without the . -
Red River Floodway it has been estimated that damages to the city of Winnipeg would have been
$6.0 billion.

The design capacity of the Red River Floodway is 1,840 m’/s (60,000 cfs). When it was built it
was thought that the Floodway would provide Winnipeg with protection against a 1 in 160-year
flood. The flood of 1997 exceeded the Floodway’s design capacity by 140 m¥/s (5,000-cfs). It -
has been estimated that the 1997 flood was a 1 in 90-year event. Subsequent to the 1997 flood,
the International Joint Commission (1JC) concluded that “under flow conditions similar to those
experienced in 1997, the risk of a failure of Winnipeg's flood protection infrastructure is high.
Public safety requires that the city, province and Canadian federal government focus immediate
attention on designing and implementing measures to further protect Winnipeg."

Engineering studies and public consultation have lead to the conclusion that-an expanded
tfloodway is the favoured alternative to provide the necessary flood protection for the-City of
Winnipeg: o

Major projects deemed to be in the "public good”, such as flood control infrastructure, have been
subject to Federal/Provincial cost-sharing arrangements in the past. For example, the cost of the
original Floodway was shared approximately 60% Federal - 40% Provincial. :Since the
completion of the original Floodway, Manitoba’s population and economic infrastructure has
become increasingly concentrated in Winnipeg. As such, enhanced protection of the City of
Winnipeg, through Floodway expansion, has become vital to sustaining the social and economic
fabric of the province of Manitoba as a whole. It is proposed that representatives of the Federal
and Provincial governments enter into discussions with the purpose of concluding a framework
agreement on expansion of the Red River Floodway, the cost of which is estimated at $660
million. ‘

Discussions to date have suggested funding for this project may be provided through the recently
announced federal Strategic Infrastructure Program. Manitoba’s top priority, Floodway
expansion, is seen as a perfect fit with the program’s stated focus on infrastructure essential to
competitiveness and sustainable growth.

Red River Floodway Expansion Project R Page 5
Framework Agreement Proposal :
Manitoba Conservation October 30, 2002



I. BACKGROUND
1. Red River Floodway

The Red River originates in the north central United States some 563 kilometres (350 miles).
almost due south of its outlet in Lake Winnipeg. Its major tributary, the Assiniboine River,
joins it in the City of Winnipeg. Approximately 80 percent of the total drainage area of the .
Red River is in the United States and a very large portion of its peak tflows originate from
there. :

The central portion of the Red River drainage area is the bed of the former glacial Lake
Agassiz. This region is a broad, flat plain with very gentle slopes. Consequently, once the
Red River leaves its banks extensive areas are subject to flooding. '

The Government of Canada set up the Red River Basin Investigation following the disastrous
Red River flood of 1950. As the report of the Red River Basin Investigation did not include
a study of economic benefits it made no recommendations for action. The Royal
Commission on Flood Cost Benefit, established in 1956, expanded on the work of the Red. -
River Basin Investigation and recommended three major projects: A Greater Winnipeg
Floodway, the Portage Diversion and a storage reservoir near Russell (Shellmouth reservoir)..
There are two noteworthy points in the Royal Commission report. Firstly, a choice had to be
made between enlarging the river channel through Winnipeg and building a-floodway around
the city. Not only was a floodway more economical but as stated in the report "it can also be
expanded in size more easily...." Secondly, it was recommended that a floodway 570 m’/s
(20,000 cfs) larger than justified by the benefit cost ratio be constructed. This :
recommendation was based on the forecasted increase in size and population of the city.

The Red River Floodway is 47.3 kilometres (29.4 miles) long and involved the excavation of
91,440,000 cubic metres (100,000,000 cubic yards) of earth. It has a design capacity of
1,700 m>/s (60,000 cfs) and will protect Winnipeg from a flood with a peak flow of 4,790
m>/s (169,000 cfs). At the time of its construction, it was thought capable of providing flood
protection against a 1 in 160-year flood. Costs for the Floodway were shared by the Federal.
and Provincial governments on approximately a 60 % Federal — 40 % Provincial basis. It
was stated in the 1962 Federal - Provincial agreement on building the Floodway that
"controlling flooding in Greater Winnipeg is necessary in the public interest and would
constitute works of a major character.” Other major works, as recommended by the 1956
Royal Commission on Flood Cost Benefit, were also constructed on a cost shared basis with
the Federal government. These included the Portage Diversion and the Shellmouth Dam and
reservoir. Acting together this infrastructure provides the major flood protection works for
the city of Winnipeg. The strong degree of partnership in building this flood protection
infrastructure has proved extremely beneficial to both levels of government over the years.

Prior to 1997, the Red River Floodway has been operated in 17 years since it was
commissioned in 1968. Without the Floodway the city of Winnipeg would have flooded in
five of those years. In the other years, the primary dikes within the city would have been
high enough to prevent flooding. For the five years where flooding would have occurred
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without the Floodway potential damages to the city have been conservatively estimated at
$2.6 billion (in 2002 dollars). The flood of 1996 alone would have caused damages
estimated at $1.0 billion (in 2002 dollars).

2. Flood of the Century (1997) -

In 1997, Manitoba experienced what has been termed "the Flood of the Century." The peak
flow of this flood has been calculated to be 4,620 m*/s (163,000 cfs). This‘flow rate is
similar to that of the 1950 flood but the peak was much higher. Protection was provided to
the city of Winnipeg by diverting a maximum flow of 1,840 m?/s (65,000 cfs) through the

- Red River Floodway. It is interesting to note that this is 140 m’/s (5,000 cfs) more than the -
Floodway's original design capacity. The frequency of this flood has been estimated-at 1 in
90 years, using current hydrology. (i.e. there is a 1.1 percent chance ofa flood of this:

. magnitude or greater occurring every year).

Extensive ﬂooding occurred in the Red River valley in both Canada and the United-States.-
Temporary levees built to protect the city of Grand Forks, North Dakota were overtopped.
The resulting damages to the cities of Grand Forks and East Grand.Forks (population 60,000) -
have been estimated at $5.4 billion. Without the Red River Floodway it has-been estlmated
that damages to the city of Winnipeg would have been $6.0 billion.

3. International Joint Commission (IJC) Review and Report

Subsequent to the 1997 flood, the International Joint Commission investigated the causes and
effects of the flooding and recommend ways to reduce the impact of major floods. Two of
the areas the 1JC was specifically asked to report on were the relations of the1997 flood to
past and future Red River floods and the effects on flood conditions of flood control and
other structures. The 1JC established the International Red River Basin Task-Force with
experts from both Canada and the United States to assist it in this regard. In its report of
November 28, 2000 the 1JC endorsed most of the Task Force's conclusions-and -
recommendations, modified some, and added some new conclusnons and recommendations
of its own.

Some significant conclusions and recommendations of the 1JC report are:

o "Although the 1997 flood was a rare event, floods of the same size as the 1997 event,
or greater, can be expected to occur in the future in the Red River basin. People and
property remain at risk from these floods." '

o "Under flow conditions similar to those experienced in 1997, the risk of a failure of
Winnipeg's flood protection infrastructure is high. Public safety requires that the city,
province and Canadian federal government focus immediate attention on demgmng
and implementing measures to further protect Winnipeg."
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o "The design flood used as the standard for flood protection works for Winnipeg
should be the highest that can be economically justified or, at a minimum, the flood .
of record, the 1826 flood."

4. A Look at Options

In early 2000, KGS Group, consulting engineers, submitted a report on "Flood Protection for
Winnipeg" to the International Joint Commission. This report identified two major flood
protection schemes that could substantially reduce Winnipeg's exposure to the risk of major
flood damages. These two options are the Red River Floodway expansion and the Ste.-
Agathe Detention Structure. In December the provincial government commissioned KGS
Group to carry out additional studies of these two options. ‘

In their final report KGS Group estimated the cost of an expanded Floodway at $660 million.
This option would provide flood protection to the city of Winnipeg in the event of a 1 in700
year flood. KGS rated the Floodway expansion option superior to the Ste. Agathe Detention
Structure from the following perspectives:

o Susceptibility to legal issues;

o Management of extreme floods that would exceed the selected flood protection
capacity of both options;

a Providing the opportunity to control summer water levels in Winnipeg at the least
cost;

~.a Potential for recreational development;
o Providing flood protection improvements to Winnipeg as soon as possible;

o Approximately one third of the risk of having to raise water levels above the "state of
nature” conditions compared to existing Floodway or Ste. Agathe Detention
Structure, and;

0 Environmental impacts.

At the request of the government of Manitoba, the Manitoba Clean Environment -
Commission conducted public meetings during January 2002 to gather the views.of
Manitobans on the two proposed flood protection options for the city of Winnipeg. The
purpose of these meetings was to provide information on the two options, receive comments
and concerns from the public and prepare a summary report. Over 1,000 individuals
representing a wide range of interests attended these public sessions. The public expressed a
desire to be involved at an early stage in the public participation process and gave a strong
message of getting on with the job of protecting the city of Winnipeg residents.
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A Value Engineering/Value Analysis study was carried out on the Floodway expansion
option. This study essentially involved a peer group review of this option as presented by the
KGS report. This review indicated that there were no major omissions in the analysis of the:
Floodway expansion option as presented in the KGS report and that all essential aspects for a
project of this magnitude had been considered.

Both Provincial and Federal levels of government have agreed with the need for greater flood
protection for the City of Winnipeg as recommended by the International Joint Commission.
Both Provincial and Federal levels of government have publicly expressed support for the
floodway expansion option to protect Winnipeg. :

II. THE PROPOSAL
1. Preamble
Subsequent to the 1997 flood, a number of factors have become apparent:

a  Should a flood of the magnitude of 1997 occur, there is a high probability that the city
of Winnipeg's flood protection system will fail; ' :

o Damages to the city would be catastrophic and would be in the billions of dollars.
These would include: '

. Structural damages to residential, commercial and industrial buildings;
. Temporary relocation costs for as many as 400,000 people;

« Damages to city infrastructure such as roads, sewers, water treatment and
distribution facilities, power distribution facilities;

. Additional costs for pre-emptive flood works, flood fighting and emergency
response, and;

. Additional costs for transportation due to shutdown of key traffic routes
including the Trans-Canada Highway and all east-west rail lines.

o Although extreme floods are rare, it is only a matter of time before a flood similar to
1997, or greater, does occur. A recent independent study for the IJC indicated that -
there is approximately a 37 percent chance that the capacity of Winnipeg's existing
flood protection works would be exceeded at least once in the next 50 years.

Major projects deemed to be in the "public good", such as flood control infrastructure, have
been subject to Federal/Provincial cost-sharing arrangements. Considerable foresight was
shown by both levels of government in agreeing to jointly fund construction of the original
Floodway. The billions of dollars saved by the present Floodway have offset its initial cost
many times over.
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2. Propoesed Framework Agreement

It is proposed that representatives of the Federal, Provincial and Cify governments promptly
conclude negotiations regarding a framework agreement for expansion of the present Red -
River Floodway. :

In 1962, Canada and Manitoba signed an agreement that facilitated the construction of the
original Floodway. The final apportionment of the nearly $63 million (in 1968 dollars) -
project was approximately 60 % Federal and 40 % Provincial. Discussions to date have -
suggested that funding of Floodway expansion could begin through the recently announced
federal Strategic Infrastructure Program. ' '

Following a commitment to cost-sharing for the full floodway expansion project, payments-
to Manitoba could be processed through progress claims submitted on agreed upon frequency
and form, verified by Canada. Another alternative would be to receive advance funds from
Canada and draw on those funds as progress reports are provided to Canada. Funds.to be
contributed would be in accordance with terms stipulated and eligible costs would be
apportioned between Canada and Manitoba from fiscal years 2002/03 to 2008/09.
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III. AGREEMENT OBJECTIVES

The Primary Objectives of the Floodway Framework Agreement include:

e A commitment to cost — sharing the full costs of the Floodway Expansion project.

e A commitment to a funding formula that ensures incremental flood protectlon throughout the
* construction phase of the project. o

e A commitment to a Floodway Authority Structure to facilitate all aspects of the Floodway
Expansion Project including design, environmental licensing and construction.

¢ A commitment, on behalf of Manitoba, to conduct public hearings with regard to issues of -
' compensatlon and operating rules. . :

1. Project Description

Project components, as foreseen at this time, are:

Q

Expansion of the existing channel to provide a design capacity to pass a 1 in 700 year"
flood (a reduction in flood risk to Winnipeg to less than one fifth of the current
exposure); |

Modification of the 13 bridges, 5 hydro-electric power transmission lines, other
crossings, and 7 drainage structures along the channel route;

Expansion of the Outlet Structure and the discharge channel to the Red River;
Improvements to the Floodway Inlet Control Structure;

Increasing the freeboard of the West lee with provision of protection from wind
effects;

Improving and upgrading flood protection infrastructure in Winnipeg to enable the
maximum flood flow through Winnipeg, thereby minimizing the extent of required
expansion of the Floodway channel capacity;

Incorporation of potential recreational facilities to the maximum practical extent,
including, but not limited to, a white-water park, ski/hiking trails, interpretive
center(s), ski hill(s), golf courses, hang gliding site(s), and the alternative vegetative
coverage to support these activities;

Mitigation works for adverse etfects to groundwater, and;

The incorporation of modifications to the Floodway, if required, to achieve summer
water level control in Winnipeg.
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Notional Project Estimate

The costs associated with the proposed 1 in 700 year floodway expansion are summarized in
the figure below.

Figure 1: Floodway Expansion Project — Summary of Estimated Total Cost

ik RN

Floodway Expansion

Earthworks 323.6
Highway Bridges and Road Works - 1304
Hydraulic Structures 80.0
Utilities 14.0
Upgrades to Flood Protection Infrastructure in 110.0
Winnipeg (.2)

Note: 1. Costs include engineering, site supervision, owner’s cost, contingency,
interest and escalation during a 4 to-5 year construction period.
2. Interest and escalation have been added.
3. Price escalation has been added.

Preliminary plans for the expansion of the Floodway have been prepared and documented in
the KGS Group Report of November 2001. Implementation will require more detailed
planning, pre-design work and preparation of information for environmental licensing. The-
assumption has been made that environmental licensing for this project will hinge on a
successful public consultation strategy. Subject to Canada's direction, Manitoba is:prepared
to coordinate all public consultation required to ensure appropriate public input to the
development of a flood damage compensation policy for induced flood levels. In addition it
is Manitoba's intent to submit any revisions to the Floodway Operating Rules to public
scrutiny.

Manitoba intends to expedite the balance of the preliminary design and environmental
assessment work required for this project. Currently estimated at 15 to 18 months duration,
this preliminary work will include all the necessary engineering studies, field data collection,
and preparation of documentation required to permit advancement to the stage of
environmental license application. A work plan has been developed to facilitate efficient
transition into the subsequent final design and construction phases, utilizing a conventional .
owner-driven process_of construction management. :

Preliminary work will be followed by final design and bid periods, and by project -
construction. However, in order to meet the fast track project schedule indicated in
Appendix 6, several components of the project are scheduled for early construction, i.e.
starting in 2004. They include the reconstruction of the West Dyke, ‘
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replacement/reconstruction of three bridges, relocation of the Greater Winnipeg Water
District Aqueduct syphons and excavation of the Floodway pilot channel. ‘

The total duration of all phases of the work is estimated to be six or seven years.

2. Project Management

This is a large and’ complex prO_]CCt requiring extensive management and engineering effort.
The key to the project's advancement will be immediate establishment of a dedicated
advisory group to direct the effective execution of an overall plan. Establishment.of a
“Floodway Expansion Authority” is proposed to expedite and oversee the project through to
completion. Members of the Authority would be selected based on their particular - ‘
qualifications and on their ability to provide the long-term commitment required for this
development. The structure of the Authority will be presented in separate discussions.

3. Economic Impacts and Opportunities

Economic Impacts: Based upon preliminary cost estimates, an initial economic impact
assessment for this project has yielded the following conclusions:

e Direct Manitoba expenditures for the $642.2 million project are estimated at $610.4
million (95% of the total) with the remaining $31.8 million representing direct -
~ expenditures in the Rest-of-Canada. Note that the $15.5 million escalation to account for
inflation during the construction period has been excluded from the analysis. The above.
expendltures are for the total cost of construction. These expenditures are for
construction materials, services related to construction, direct construction labour and
contractor profits.

e  Each of these result in further expenditures, be they for manufacturing, business:
operations or household expenditures. The sum of the direct and spin-off expenditures is
termed Gross Expenditures. Gross Expenditures in Manitoba are estimated at $1,048.6
million over the four-year construction period. In addition, Gross Expenditures
elsewhere in Canada are estimated at $502.0 million. Total Gross Expenditures in
Canada are estimated at $1,550.5 million. This is the gross monetary impact to the
economy.

e  Gross Domestic Product (GDP) at Market Prices removes the double- countmg of
expenditures present in the Gross Expenditures statistic, to present an estimate of the net
monetary impact to the economy. In total, the project is estimated to result in-a $501.5
million impact to Manitoba GDP at Market Prices. The GDP impact to the Rest-of-
Canada is estimated at $312.8 million, and the total GDP impact for Canada is estimated
at $814.3 million. Therefore, for each $1.00 in direct project expenditures ($642.2
million), the impact to Canada's GDP is estimated at $1.27, with $0.78 (62%) estlmated
to occur in Manitoba.

e Total Manitoba Labour Income over the four year project is estimated at $353.2 million,
with an additional $191.9 million estimated for the Rest-of-Canada. Therefore, the total
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Labour Income impact to Canada is estimated at $545.1 million. For each $1.00 in direct
project expenditures, the impact to Labour Income throughout Canada is estimated at
$0.85, with $0.55 (65%) estimated to occur in Manitoba.

e The above Labour Income impacts are estimated to support a total of 13,900 person-years
of employment in Canada during the 4 year period, hence on average about 3,500 full-
_time-equivalent jobs for four years. Total Manitoba Employment impacts are estimated -
at 9,500 person-years, with about 5,000 being direct impacts and 4,600 spin-off -
employment. Rest-of-Canada Employment impacts are estimated at 4,400 person-years,
~with about 200 being direct impacts and 4,100 spin-off employment. ' :

o Total Tax Collections resulting from the project and its effect on the Canadian economy
~ are estimated at $201.7 million, spread out over the four year construction period: Total
Manitoba Tax Collections are estimated at $123.9 million, including $50.0 million in
Provincial Taxes, $8.5 million in Local Taxes and $65.4 million in Federal Taxes. Tax
-Collections in the Rest-of-Canada are estimated at $77.8 million, including $30.3 million
in Provincial Taxes, $7.6 million in Local Taxes and $39.9 million in Federal Taxes.

Opportunities: The labour resources required for the Red River Floodway expansion project
are diversified and will require an extremely varied work force. The Red River Floodway
expansion project will provide the opportunity not only to educate and employ Manitobans
but will also add to the health and well being of those individuals along with benefiting the
economy for years to come.

Manitoba Advanced Education and Education Training and Youth will undertake to commit
the training capacity required to provide the diversified labour resources for this project. The
department is well positioned to provide the training and technical skills required for a project
of this magnitude. In this regard, the Manitoba Advanced Education and Education . Training
and Youth strategy is intended to increase job opportunities and experience for young
Canadians, and promote entrepreneurial skills and job creation for Aboriginal people. With -
the introduction of the Aboriginal Procurement Initiative Strategy, these programs are
designed to provide for local employment, partner with private industry to increase staff
technical skill levels and to provide increased employment income for lower income earners.

Opportunities will be provided for various interest groups to develop their own labour
strategies, including: Manitoba Heavy Construction Association, Manitoba Hydro, Centra
Gas, Manitoba Telephone System, Manitoba Trucking Association, Manitoba and Winnipeg
Chambers of Commerce, organized labour, educational institutions and various Manitoba
ministries such as Aboriginal and Northern Affairs, Family Services & Housing,
Transportation and Government Services, and Intergovermental Affairs.
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4. Public Consultation

Public consultation on the Red River Floodway and associated works will address public
interest in the project and will focus on two major components: a) operation‘of floodway
under the proposed expansion and compensation for adverse effects and b) inclusion of
interested parties in the environmental aspects of the project. Although the specific.
discussions on these components are envisioned to occur separately, they will be coordinated
through an independent stakeholder's facilitator. Two forms of consultation are envisioned,
as follows:

a) A compensation and mitigation specialists team will be gathered to address the public
concerns associated with revised operating rules for the floodway and to develop a
formula to mitigate flooding from the operation of the floodway above that which
would occur naturally. This operating rules and compensation team will include -
experts on the operation of the floodway infrastructure, hydrological modeling, risk
assessment, and compensation. This team will work with the municipalities and
interested public upstream and downstream of the floodway on these issues. The
purposes of these consultations are:

e to ensure there is a common understanding of the floodway operation and agree
upon any amendments to the operating rules and

‘e to cooperatively develop specific criteria for the circumstances when
compensation will be awarded and the level of that compensation.

Consultation will also be undertaken with landowners and municipalities in the areas

- wheré the groundwater elevation might be affected by construction of the expanded
floodway. The purpose of these consultations will be to develop a mitigation plan for
persons whose groundwater wells are effected.

b) Public consultation on the environmental aspects of the project will be designed to
maximize involvement of the municipalities, general public, and non-governmental -
organizations in the environmental review process. Key stakeholders will be
contacted early in the schedule to agree on the consultation processes that ought to be
utilized through out the project. The consultation processes will be designed to
address the elements of the provincial and federal review processes, the scope of the
project to be included in the environmental review, the scope of the environmental
and socio-economic assessment, and to develop guidelines for the assessment.
Participant assistance will be considered for the stakeholders to enhance their
contributions. It is proposed that the environmental public consultation group would
have access to the project decision-makers throughout the project.
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IV. CONCLUDING STATEMENTS

A Framework Agreement between the Government of Canada, the Province of Manitoba and the
City of Winnipeg on expansion of the Red River Floodway must be concluded as soon as -
possible.

To direct Floodway expansion a Floodway Expansion Development Board should be established.
Discussions should begin immediately aimed at appointing the appropriate individuals to a
Floodway Expansion Development Board. ‘

The Province of Manitoba is prepared to take a number of actions regarding. the: Floodway
expansmn project including: -

0 Being the project proponent and lead implementation agency.

. When construction of this project occurs it will be on lands under the ownership of the
Province. As such, Manitoba will be the project proponent and also the lead
~ implementation agency. '

Acting as the lead party in completing a cooperative environmental assessment including
harmonization with the Federal process.

As lead agency for the environmental review under the Canada-Manitoba Agreement on
Environmental Assessment Cooperation, Manitoba will chair a Project Administrative
Team (PAT) to administer the joint environmental assessment and approval process. A
joint Technical Advisory Committee will provide advice to the PAT. Manitoba will
prepare a cooperative environmental assessment schedule, coordinate public
participation, and coordinate joint communication and media releases.

Consulting with the general public and local governments on the scope of the project and
scope of the environmental assessment.

Involvement and acceptance of this project by the general public and local governments
is critical to its success. The Province intends to involve local governments and the
public at an early stage by seeking input on the scope of the project and factors that
should be included in an environmental assessment.

Consulting with the general public on an acceptable compensation plan for all issues
associated with the project.

Compensation for adverse effects from the operation of the Floodway above what would
occur naturally is considered as mitigation for those effects. Manitoba will work with the
potentially affected parties to develop a plan for fair and equitable compensation to
parties that experience flooding beyond that which would occur naturally. Construction
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of the Floodway expansion will also have some negative impact on the local groundwater
regime. A compensation plan will be developed to mitigate this effect.

o Conducting a public review process for ratification of the new Floodway program of.
Operation.

Manitoba has recently accepted full responsibility for developing rules of operation for
‘the Floodway. With the expansion of the Floodway a new program of operation will be
needed. Manitoba intends to develop this program and solicit input from the public -
before finalizing a new operating regime. :

o Accepting responsibility for operation and maintenance of the expanded-Floodway.
Once the Floodway expansion is complete it will form part of the Province's flood

protection system. As with all Provincial infrastructure ongoing operation and
maintenance will continue to be the responsibility of the Province.
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APPENDIX 1:
1962 CANADA / MANITOBA AGREEMENT
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Province together with operalor or operators;

"excavation" means Lhe removal of all materials on or hLelow
the exdsting ground surfauce f{rom within the lines and grades
shown in the plans and specifications approved or to be

approved by the parties hercto and the transportation to

and disposal of such materials in the arcas designated for
this purpose and shown in the said plans and specifications;
"Federal Minister" means -the Minister of Northern Affairs and
Nnticnalvnesources of Canada;

"Provincial Mini;Ler“ means tLhe Minister of Agriculture and

Conservation of the Province; and

"works" means all preparation made, excavation and any other
work done and the acquisition of all materials, equipment,

proregﬁigg"pnd casemants necessary to build and camplete a

floodway for the purpose of divertling water from the Red River
upstream from the City of VWinnipeg and returning it to the Red
River dovmstream from the s aid City of Vinnipeg in accordance

vith the plans and specificalions approved and to Le approved

-

by the parties hereto, and includes Lhe acquisition of lands
for access roads, the construction of any necesﬁary structures

to caitrol the water being diverted and the construction or

e e L -

nltcration of all dykcs bridgcs, roads rallwny wo1ks and oLhcr

such disp]ay signa as may ‘be required Ly the Pudcxal HJnxaLer

The Province will carry oul the works in accordance vilh Lhe plans

and the

Pﬁovinclnl Hinlster,

anel
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(2)

Should the performance of the vorks be delayed by reasons of any

delay occasioned by the Federal Minister or by flood, fire, lightniné{'r
earthquake,

cyclone, strike, war or an act of war, insurrection, riot,

» Or by any other cause which is beyond the control of the
Province and or the contractors to whom a contract 1s awarded,

the time

herein fixed for the completion of the works shall he oxtended for a

period equivalent to the Lime lost by reason of such del
5.(1)

ay.
SubjJect to funds Bcjng voted by Parliament and Lo Lhe terms and

conditions of this Agreement, Canada will reimburse the Province,

(a) to tho extent of 373 per cent of the cost of the works, and -

(b) to the extent of a further 37% per cent of the cost of ex-
cavation in recognition of the international aspects of the
fled River, and also because of the magnitude of the excavation
made necessary because no alternalive equivalent flood control
measures are available,

but the total contribution by Canada shall not in any event exceed
$36,974,000,00,

(2)  Should unforesecen ar;d/oé unconlrollable conditions, which are
unanticipated in this Agreement, result in a substantial increase. in
the total cost of the vorks, the whole project will be reviewed by -
the two governments concerned, o
6. Canada will not make any payment in respect of a contract for the

vorks entered into by the Province unless _
(a) if subsection (1) of section 3 applies to the conlract
(1) vefore tenders viere invited the form of advertisement
for tenders, the Lender forms and the specifications,
plans and proflles aned Lhe proposcd terms of the

conlract were approved in writ.ing by Lhe Federa),

Minister, and
g
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7.(1)  Subject to this Agreement, the cost of the works shall ba Lhe

nggyegata of cxpenditures, incurred by the Province in the foilowing

classcs, since the 25th day of Hoveuber 1960:

(a) payments pursuant to centracts for the works entered into

PO
0

by the Province with other persons in accordance with thisr
Agraement;'
(b) payments in respect of conslruction materinlsg purehased by
the Province that are necessary for and used in tha-works,
Lo the extent that the cost Lﬁereof incurred by Lhe Province
did n&t exceed the aggregats of the current market price of
those materials prevailing in the locality whera and at the

- time when the Province acquired them and the aclual cost to

the Province of delivering those materials to the site of

construction;

() payments in respect of wages, salaries and workmen'!s coinpen
salion and unenployment insurance contribﬁtions of and for
engineers, draughtsmen, and directly related employees of
the Floodway Division and of the Dridge Office, Highuays

Branch;.éf the Province while exclusively éngaged in carry-

- [l
ing out the works and, in additien, thelr necessary

transportation and living expenses while engagad in field
operatiéns exclusively for the purpose of carrying out the
works;

(d) payments in respect of tho removal and relocation of obstruc-
tions such as power, telephone and telegraph lines, public
utilities and other services, railway works, roads, bridges,
bulldings, trees, brush, debris and the like, that was

nocensarily incidental to the works;

\ /' (e) payments by the Province for the purchane of lands, buildings
!

and flood easemonts which may be roquired for Lha vorks;
(f) payments in respect of the restoration and repair of real
property destroyed or damnged in the course of the vorks, and

in respect of the construction of walls or olher slruclures

hoceanary for Lhe proteclion of the works or adjacent properiy;



B s - - y—- .-
-5-”- "--’- B .

il <~ O .S

[

R .

R -0

the Feder

submit to the chéfii 14

. 8- ’ e

(a) tha accounts and olher infarmabion furnished by the Provinee
are insuffleient for the purpose of dotermining the trus ex-

pendituren of the Provin:o as defined in subsactiona (1) and

(2); or

oow
L

(b) the expenditures by the Province in respect of Lhe vlarks, by

comparison with market costs provailing whon the works wers

undertaken, aro excessive,

al Minister shal). cause an appralsal to be made of the cost of the

vorks 4in queslicn at the time when Lhe vorks wera undertalcen and that

appraisal shall fcrm the basis of the determination of the cost of the warks,

Notuithstanding anything in this Agreement, the cost of the works

shall not include expenditures by the Province in respect of

(a) interest on moneys borroved;

(b) more than one year's interest on moneys payable by the Province;

(c) taxes on land; ' | '

(d) the ndministrghion costs of the Pfovlncé and, without limiting
the generality thercof, the wages, salaries and expenses ol
officers or servants of tﬁe Province excgpt those provided fcr
in section 7; ‘

(e).fencing the works, except the relocalion of fencea which have
been removed; | ’ ‘

(f) the construction of the works to the extent that, in the
Judgment >f the Federal Hinister pursuant to the appfaisgl
provided for in subsection (j) of section 7, such expenditures

~

were excessive;

(g) the installation of additional or improvement »f any water works,
sewers, electrical conduits or other public utilities; and
(h) any matter, Lo the extent Lhat the Province 1s reimbursed fron

any source other Lhan under this Agracment in respect of that

matter,
The Province will vithin one monlh from Lthe date of this Agrecent

inister a statement clatming payment on account of Lthe

cost ol the works {ncurred and pald by the Trovince during the period from Lha
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(11) 37} per cent of the cost of excavalion
(b) & 36,974,000, o,
then Can

(3)

adal's financial obligationJ under this ALrucmenL shall cen 252,

If Canada pays to the Provime an amount that exceeds ihe amount

[
"

v

payable pursuanb ta this Agreement, the Province will refund the ercess,

and Canada may, in addition to any other recourse, recover any such amount
from amounta payable by Canada to the Province on any account

12, Notwithstanding anything in this Agreement, ne claim fer payment

in respect cf the cest of the works may be made by tho Province after one -
year has elapsed from tho completion ~f the worka, unlasa the Fedoral

Minister otherwise agrees

13.(1) The Province vill maintain full records of all expenditures relating

to the cost of the works together with all proper documents and vouchers

relating thereto and i1l make such records, documents and vouchers avail-

able to the Federal Ministar, the Comptroller of the Treasury of Canada or
parsons authorized by either of tham for examination and audit, and will
glve to Lhe Federal Minister, the.Comptrollcr of the Treaswry of Canada or

persons authorized by either ol them all reasonabla nssistance, in such

|

difiess
e

examination and audit, . S 'tf

f“”\ g ocrard

(2) The Pr-vinco will keep intact, for a periad of _five years frem Lhc_””"L

date of the completion of tha vwerks, all racords, documents and vouchers
specified in subsection (1) of this scction,
W.(1) The Federal Ministor may appoint represantatives of Canada to

report on all phases of construction of the wsrks and they may make any

inspections enquiries and tests that they consider necessary Lo assist them

in reporting on construction and determining the cost of the vorks, and may
discusa with the appropriate represantatives of lhe Province any matter
concerning the completion of the yorks in accordance vith this Agreement,
(2) Vhera, in order t; give effect to this Agreement, the Fodaral
Minlsler considers 4t neceasary to inspect or nppvaisb any lands, or warks,
the Fedaral Minister may cause such inspectlons and appraisals to be mada

as he deons ndvisggla“und the Provime will afford Lhe Federal Minister and

VoL

his vepresentalives every facilily [or the purposo.

{ (¢ .
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(3) “Any ehaneas uhdsh tho Provlime may daslvo to iz in Lhe prosrans

subriticd in ceeordarsn ULt subooct

castion (1) haveef siall La sebaitted Lo
tha Federal iinistar for aporoval,

21,

The I'revimo ulll crost and nadntain until conolstica of tharuovls

¥

sultable sizas ut such localiocny, of such ciza and vording ws shall ua

approved Ly the Federal dwistep,
22,

Ho meabor of tho louse of Cormona zhall bo admlbibeod to any share ov

part of any conlract, apracuiznt or coannizsian with respzet to tha vorks or

Lo auy bonollt to awvico Lherelron,
23, The Greater Vimdpag Floctuay Advisery Dosrd shall continva to
operats wader the Terus of Relorencs of the 25Lh day of lNovecmber 1560,

IH VITEES UNISRI0P the Honourabla Yalter Dinsdale, Hinjster of Worthe
Affairas anl

Hational oeources » has hoveunto cat his hand on bulolf ol Canada an.d

tha Henourahile Ceorﬂa Hutlon, linister of
Apriculture and Conservation,

hand on halicdf of tha Province.

» Ao heraunto zetb hig

STED, SIALSD and D2LIVSIOYG

G el of Cuonode by Lhe
Honourahle Walter Dinsdale,
Hinister of Lorthern Affas s amd
Hationnl Hesources, in the
presence of,

C Ve
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Hinistnr of Warthern Affaivs
and National, Rascuypoes "= ° 7"

SLGED, LIALLD ;e BILEVIASH —g .
en behinll of tha Peoviuse of
Lanltcta by the Honoupalle
Georpe Hutton, Hinistesr of
Apriculture wnd Conservation,
In the presance or
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Executive Summary

United States. Over 100,000 people had their lives disrupted for several months and

The flood of 1997 will long be remembered in the Red River basin of Canada and the

some still suffer from the physical and emotional trauma of the flood. Economic
damages in the two countries approached U.S.$5 billion and flood recovery and mitigation
costs continue to grow. Many of those who were not harmed by the flood recognize that
their safety was preserved by only a matter of inches or centimeters. With great internal
strength, basin residents on both sides of the border met the challenge of the flood but
now look to governments to ensure that such destruction never again is visited upon them.
At the request of Canadian Prime Minister jean Chrétien and U.S. President William J.

Clinton, the International Joint Commission undertook to
analyze the root causes of the flood and to make
recommendations as to how damage from major Red River
floods could be mitigated in the future.

Since the summer of 1997, the Commission and its binational
Task Force have been examining the flood and methods to
reduce or eliminate the impacts of future major floods. In
carrying out its responsibilities, the Task Force initiated the
development of products that will be of continuing utility to the
basin, including hvdraulic models to aid in analysis of flood
flows, high-resolution topographic and land use data for flood-
prone areas and a virtual network to link those in the basin
dealing with flood issues. The Commission has closely examined
the work of the task force, conducted meetings and hearings in
the basin, met with leaders at all levels in the public and private
sector, and extended the analysis of the Task Force in some
measure.

The Commission has come to the conclusions set out below:
* Flooding in the Red River basin is a natural

..what makes a community a place to live in is
not the buildings, it's the people—the spirit and
Jaith that are in those people. Water cannot wash
that away, and fire cannot burn that away, and a
blizzard cannot freeze that away. And if you don't
give it away, it will bring you back better than ever.

Grand forks Mayor Pat Owens,
April 22, 1997,

1t is bard not to be touched by the sadness and
enormous impact that the flood wrought on so
many lives. But the flood also demonstrated
how crisis brings out the best in people and

in communilties,

Winnipeg Mayor Susan Thompson,
October 23, 1997.

hydrometeorological event. Although the 1997 flood was a rare event, floods of the
- same magnitude as 1997, or even greater, can be expected to occur in the future.

* The people and property of the Red River basin will remain at undue nsk until ~ :
comprehensive, integrated, binational solutions to flood problems are developed a.ud g
implemented. Solutions for one part of the basin must take into account the_xmpacts ou‘ i

other parts of the basin.

Executive Summary
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Federal, state, provincial and local governments have many well-established and active
agencies dealing with various aspects of flooding within their jurisdictions. Non-governmental
organizations also fill important flood-related roles. There also is a need for basin-wide
binational institutional arrangements to deal with the transboundary issues that will arise,

and the Commission finds that this need for a binational approach is generally accepted
within the basin. '

3  The Commission proposes to assign certain flood-related activities to its International Red
& River Board after consultations in the basin and with governments. The Commission also
- strongly recommends that:
5 * Governments immediately take steps, on a binational basis, to begin development of
, a comprehensive flood damage reduction plan for the Red River basin.
=) * Governments work with the International Red River Board and existing and emerging
o bilateral organizations to ensure that appropriate arrangements are in place for
: coordinating and implementing measures for flood-preparedness and mitigation

3 activities, and to implement the recommendations of the Commission found in this

i report to governments.

T

=

Executive Summary _ 3
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Report to the Government of Manitoba
- on
Public Meetings:

Flood Protection Options for the City of Winnipeg

Main Report

Terry Duguid, Chair
Manitoba Clean Environment Commission

February 11, 2002



., , Flood Protection Options for Winnipeg Report on Public Meetings

Chairman’s Letter

Dear Premier Doer:

At the request of the Government of Manitoba, the Clean Environment Commission
cohducted public meetings to gather the views of Manitobans on two flood protection
options for the City of Winnipeg. The purpose of these sessiohs wés to provide
information on the two options, receive comments and concerns from the public and

prepare a summary report.

We have done our best to provide a faithful and accurate summary of what the public
told us. Please feel free to contact us should you have any questions related to the
report and its contents.

Respectfully,

\7%

Terry Duguid, Chair

Manitoba Clean Environment Commission

Clean Environment Commission ii Winnipeg, Manitoba
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" Flood Protection Options for Winnipeg Report on Public Meetings

Executive Summary

At the request of the Government of Manitoba, the Clean Environment Commission held public
meetings on two flood protection options for the City of Winnipeg during January 2002. The flood
protection options -~ an expanded Red River floodway and a detention structure at Ste. Agathe -

are described in the November 2001 report by the KGS Group entitled Flood Protection Studies
for Winnipeg.

Meetings were held in Winnipeg, Morris, Selkirk and Ste. Agathe from January 10 to 28, 2002.
The purpose of the meetings was to provide information on the two flood protection options,
receive comments and concerns from the public, and prepare a summary report to government.
The public sessions were attended by over 1,000 individuals representing a wide range of
interests including property and business owners, farmers, elected officials, organization
representatives, government employees, professionals, academics and students. The majority
were from the communities of Winnipeg, Ste. Agathe, Selkirk, Morris, East Selkirk, St. Jean
Baptiste and St. Adolphe.

During these sessions many residents expressed a high dégree of emotion over previous
flooding, especially those living immediately south and north of Winnipeg. They spoke about
how flooding had affected them personally and financially. The residents immediately north and
south of the floodway, who experienced flooded, expressed ahger and mistrust towards
government and emergency measures officials for what they felt was unfair treatment and
inadequate compensation. Some residents from outside Winnipeg expressed resentment for

having to pay for the protection of those living inside the city without the same benefits.

The Ste. Agathe detention structure was strongly rejected by area residents at the Morris public
meeting. Most at the Winnipeg, Selkirk and Ste. Agathe sessions believed that a de.cision had
already been made to proceed with the expanded Red River floodway option_ and commented
on that option accordingly. However, some participants at the Winnipeg meetings did argue for

the detention structure option for its additional protection and lower cost.

The public gave a strong message of getting on with the job of protecting City of Winnipeg
residents as well as all Manitobans living along the entire Red River Valley from flooding. They

~conveyed that the needs of the few living outside Winnipeg should not be sacrificed for the

benefit of the many living inside the city. The compensation issue was a common thread at all

Clean Environment Commission i Winnipeg, Manitoba



Flood Protection Options for Winnipeg : Report on Public Meetings

public meetings with consistent requests to settle outstanding fiood damage claims and to put an
effective compensation program in place before proceeding with either flood protection option.
The public also expressed a desire to be involved at an early stage in the public participation
and environmental assesément processes so their concerns can be addressed before the final

~ design is complete and construction begins.

A total of 116 submissions and statements were either recorded from the four public meeting
locations or were received by mail, fax or e-mail. Over 25 issues were identified from the public
meetings and other submissions. The top four issues were: compensation, study terms of

reference, floodway operation and other flood protection options.

1. Compensation was the most dominant issue raised at the public meetings. It was brought
up at each meeting with emotion and resolve. Participants requeéted that compensation
be addressed prior to consideration of any future flood protection options.

2. Substantial concern was expressed at the public meetings over the terms of reference for
the KGS study.‘ Participants questioned why the study tended to focus on flood protection
options for the City of Winnipeg and not the entire Red River Valley. Residents living
south and north of the city were particularly concerned about the narrow geographic
scope of the study. '

3. Operation of the Red River floodway was raised at each public meeting, particuiarly at

- Ste. Agathe and Selkirk. Residents living north and south of the City of Winnipeg
expféssed strong concern over the floodway rules of operation. They contended that
operation of the floodway has resulted in repeated flooding of their properties.

4. Many participants commented on the need to consider other flood protection options.
The options most frequently mentioned included constructing a 1in 1,200 year “super”
floodway, extending the floodway all the way into Lake Winnipeg, river dredging the'
lower Red River between Lockport and Lake Winnipeg and developing upstream water

storage structures.

The remaining issue areas included property values, the regional economy, ice 'jamming,
fairness to all valley residents, riverbank erosion, flooding north and south of the city, full cost of
flood protection, KGS report credibility, flood protection funding, river management authority,
public consultation, river dredging, agricultural interests, groundwater concerns, holistic
~approach, First Nation interests, flood prevention, summer water levels, aquatic ecosystem

protection, recreation opportunities, emergency planning and the Mid-Continent Trade Corridor.

Clean Environment Commission v : Winnipeg, Manitoba
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Value Study Report: Volume 1. Executive Surnmary
' Date: September 2002

EXECUTIVE SUMMARY
RED RIVER FLOODWAY EXPANSION
VALUE ENGINEERING/VALUE ANALYSIS (VALUE) STUDY

INTRODUCTION

The City of Winnipeg was founded as a result of the rivers being the transportation route for the fur
trade and railroads opening western Canada. Unfortunately, as we have discovered over the past
200 years, there is an inherent risk of flooding on the bed of glacial Lake Agassiz. The Red River
Floodway is the single most important part of the infrastructure that exists to sustain the City of
Winnipeg’s future viability. The 1996 and 1997 floods clearly demonstrated that greater attention
needs to be afforded to upgrading the flood protection infrastructure so that it is ready in advance of
extreme flood events. We are now on the threshold of a new opportunity to improve flood protection
for the inhabitants of the Red River Valley by Floodway Expansion.

KGS Group carried out a preliminary study to explore the issue of Flood Protection for the City of
Winnipeg (CoW) and presented their findings in the Report titled “Final report on Flood Protection
Studies for Winnipeg”. The Floodway Expansion Design Concept outlined in the Report, expanded
to include control of summer water levels in the City, and consideration given to operating the
Floodway at water surface levels at the inlet above 778 feet, comprised the Value Study scope. The
Floodway Expansion concept described in the Report was considered to be the “Base Case” for the
Study.

The Project Vision was to protect The City of Winnipeg against flood damage from extreme events.
The Project Mission was to upgrade the capacity of the Red River Floodway from the current design
capacity to a minimum of 140,000 cfs, and to control Red River water levels through the City of
Winnipeg to protect the city from basement flooding during extreme summer rainfall events and
make the Forks Walkway usable.

The primary objectives of the Study were to identify project components/methods to provide the best
overall value-for-money project, identify ways to reduce project risk in terms of cost schedule and
overruns, identify .early activities to realise flood protection benefits and generate consensus within
the local consulting/construction industry and between government departments. The secondary
objectives included reviewing unit prices for cost estimates, generating “Made in Manitoba
Solutions”, optimising operating and lifecycle costs, incorporating innovative concept(s), improving
constructability aspects of the project, identifying modifications required to meet summer water level
control, ensuring no interruption to the raw water supply to the City- of Winnipeg, identifying new
recreation opportunities and maintaining ones that currently exist.

WORKSHOP DELIBERATIONS

As a result of our Value Study of the Floodway Expansion Project, the Value team endorses the
general concept of expanding the Floodway channel to 140,000 cfs and raising the West Dike and
West Embankment to a minimum of 784’ to handle a 1 in 700-year flood event. We applaud the
excellent efforts completed to date on the project by KGS. However, the team addressed some
project issues not resolved by the current design, many of which were noted in the KGS documents
and recommended for further planning and resolution. Among the most significant were summer

Client:  Manitoba Transportation & Government Services
Project: Red River Floodway Expansion Page




Value Study Report: Volume 1, Executive Summary Working Draft (2)
Date: September 2002

water level control in the City of Winnipeg, reliability and security of the inlet structure, timing of
geotechnical, groundwater and environmental studies and approvals, compensation, recreational
features and reliance on emergency raising of primary dikes by more than 2 feet for protection from
a 1in 700 year flood event.

Following extensive pre-workshop information gathering which included the formation of a trial
vision, mission and scope, the Value Study workshop began with a presentation of the “Base Case”
by the KGS team and analysis of the “Base Case” by the Value Study team. A creativity phase then
generated over 180 ideas for value improvement, in terms of improved project focus, scope and
reliability, mitigation of risk, improved scheduling, reduced operating or lifecycle cost, reduced
environmental impact, identification of areas of innovation, improved constructability and generated
“Made in Manitoba” solutions. As a result of judgement of these ideas, and development of trial
proposals, the Value Team reduced these ideas down to 30 recommendations. The surviving trial
proposals were further refined and grouped into a preferred Modified Base Case option. In addition,
an Enhanced Protection option was developed including focused additions to the Modified Base
Case. Finally, a City Infrastructure Modification option was also developed that can be added to
either of the other options.

INITIAL RISK REVIEW

An initial risk review was undertaken, where all risks associated with the major components of the
project were reviewed and a Risk Register created. These included the upgrading of the Floodway,
the raising of the West Dike, the upgrading of the City of Winnipeg Infrastructure and Floodway
Management (including Project Development, Implementation and Operation). The risk study group
brainstormed all risks to do with Management, Design and Construction, Operation and Third Parties
which amounted to around 50 in total.

An initial review of the risks suggested that some 35 of the risks identified were likely to be
significant. Some of them could involve fairly large costs (and related delays to implementation of
the 1/700-year flood protection) if they were to occur.

It must be emphasised that this was a very preliminary review, so that any results are crude at this
stage. It is normal with this type of study to review the results several times, adding risks and
removing duplicates, gradually improving the confidence in the Risk Register. Future work on Risk
Assessment should include: - '

e Investigate/Quantify Risks and Establish a Comprehensive Risk Register and Management Plan
» Investigate risk impact on cost and schedule

« Develop risk management plan as project develops

« Identify Roles and Responsibilities for Effective Risk Management

ISSUES OF POTENTIAL CONCERN
The following items were raised several times during the course of the workshop. Many appear to
have been resolved, with the identification of the Preferred Option. However these items can be

quite contentious and are listed as a precautionary note for future reference.

¢ Uncertainty of emergency raising of city dikes
¢ Risk mitigation plans and structured contingency plan.

Client: Manitoba Transportation & Government Services ' Manitoba Conservation
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o Distinguish between operations and construction, and mitigation;

Evacuation Plans & Evacuation Plan triggers based on environmental and flood forecasting

conditions have not been developed.

Lack of time to complete thorough pre-design planning and investigations/designs.

Flood preparedness and continuing maintenance.

Resistance to new methods and technology.

Design horizon

Maintenance Implication for future generations

Potential failure of saturated city dikes

Restricted access to fill materials

Difficulties in extending city primary dikes

In moving project along, be sure all necessary engineering studies and

compensation/environment information are done. Additional studies on critical path include:

o Dam Safety evaiuation '

» Risk evaluation of inlet control structure

» Additional topographic mapping

e Review of hydraulic studies with additional mapping information

Changes to operating rules.

Challenge 778 ft. maximum HWL

Priority/considerations over who gets protected or flooded first

What is a “Super Flood™?

What is the management plan for dealing with a flood greater than the 1 in 700 flood event

(or Super Flood)?

Raising of West dike and west bank: what height, what Implications.

e Current modelling is based on dated river cross-sectional information, which may not be
reflective of current states or trends.

» Consider emergency raising of primary dikes with Jersey Barriers.

GROUP DISCUSSION AND VE PROPOSAL TRACKING

A meeting was held August 19, 2002 with the Review Panel, the Planning Team, various members
of the Technical Team and the Value Consultants. Following presentation of the workshop
deliberations, the surviving trial proposals under each Issue Area was reviewed and comments
made. The proposals approved at this time are listed below and those marked with an asterix were
approved for future study only.

It should be noted at this time that, although expanding the Floodway appears to be a simple
concept, the Project as a whole is quite complex with many extensively inter-related components
requiring effective integration, timing and co-ordination. Further, these recommendations from the
Modified Base Case, the Enhanced Option and the City Infrastructure Modifications are conceptual
only and require further examination and engineering assessment. The potential cost savings are
preliminary in nature and require verification at the detailed design stage.

The proposals include the following:

Modified Base Case:
A Red River Floodway Channel

Client: Manitoba Transportation & Government Services Manitoba Conservation
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Seed the lower channel with water tolerant vegetation

Enlarge gaps in East Embankment and Richardson’s Coulee

Excavate upper sides of channel concurrent with lower flow channel where reasonable
Increase soil investigations relating to “blow-out” avoidance

- Design side slopes of Fioodway at 5:1 with designed surface layer at top of slope*

Cross-country ski/mountain bike park on West Embankment near Seine River Siphon /
Expand & raise Spring Hill with excavation material

‘Design pilot channel wider and shallower to reduce risk of “blow-outs”

B Inlet Structure A
¢ Investigate means of providing backup gate system (ie: Bulkheads) downstream of existing
gates - limit flows through Winnipeg to 80,000cfs*
e Retain security expert to improve security at the inlet structure :
* Provide Flow Regulation in Floodway channel: Remove existing earthen plug & install
staggered pile “fence” for ice jam control*
C Outlet Structure
¢ Extending outlet structure: use west retaining wall as concrete “pier”
o . Construct flume for “Whitewater Park” at outlet structure*
D West Dike
* Investigate alternate erosion control systems to protect the west dike (ie: soil cement)*
E Highway Bridges
¢ Replace bridge decks at tlme of bridge retrofits.
e Utilize permanent steel sheet piles to upgrade bridge piers
F Railway Bridges
e Convert existing CNR Sprague Bridge to through girder bridge*
¢ Remove GWWD Bridge & relocate GWWD facilities to Deacon Reservoir*
e Utilize permanent steel sheet piles to upgrade bridge piers
G Project management :
¢ Create Red River Valley Flood Protection Authority to own, manage, operate & maintain the
~ Floodway
e Conduct necessary geotechnical, groundwater, and environmental studies as soon as
possible*
e Organize a Project Management Team with internal and external representation as soon as
possible
¢ Include a recreation representative for the above Project Management Team
e Develop compensation plan in consultation with affected parties, the Province, and insurance
industry
H WPCC Pumping Capacity Upgrade
e Perform infiltration/inflow analysis of CoW sanitary sewer system in south end & upgrade in
lieu of funding upgrades to WPCC pumping stations*
Client: Manitoba Transportation & Government Services ' _ Manitoba Conservation
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Modified Base Case - Enhanced Protection:

Fioodway Operating Rules
Revise the Floodway operating rules and do associated works to reflect the reality and risks
associated with raising 69 miles of primary dikes during major flood events*. These revisions and
works include:

e maintain the Red River level at 24.5 James during a 1 in 700-year flood event

e operate the forebay at approximately 780 feet (in emergency mode).

e raise the West Dike and West Embankment by approximately 3 to 4 feet

¢ enhance the impervious core of the dikes at the inlet structure

In-City River Level Management

Provide additional control of flow into Floodway channel and revise the Floodway operating rules
to hold City River summer levels to as low as possible without exceeding 760’ upstream®.
Control flow by installing box culverts (invert 742 feet, sill 750 feet) with control gates across the
Floodway between the inlet and St. Mary’s Road, in addition to the Floodway plug removal cited
above under Modified Base Case.

City Infréstructure Modification:

K City Infrastructure Modifications

The City Infrastructure Modification option recognizes that flood events result in long durations of
high river stages during which there is considerable risk of widespread and costly flooding of
basements and the City’s combined sewer system during heavy rainfall events. It therefore
recommends assessment of the capability of the City’s combined sewer flood pumping stations
to deal with rainfall and high river levels*. This could result in a program to:

« upgrade the combined sewer flood pumping station capacities

e provide backwater valve/sump pump installations in individual sewer connections

possibly through a homeowner subsidy program

POTENTIAL FOR EARLY ACTIONS

. The following areas of early potential actions were identified:

Remove Lac-du-Bonnet Bridge F/W 2002
Floodway Security F2002 4

Start Project Build West Dike Using Local Borrow
Start Excavation of Pilot Channel

NEXT STEPS

- The following next steps were proposed following discussions of the Formal Presentation material at

the August 19, 2002 meeting with the Review Panel:

» Prioritise/schedule KGS future studies/Develop Study Management plan.

Client: Manitoba Transportation & Government Services Manitoba Conservation
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¢ Advance Environmental work to secure funding. Note: Construction cannot advance until the
Environmental Hearing Process is complete.

« Compensation measures should be addressed as federal funding process is linked to
measures. Federal process is lengthy and iterative.

¢ Transportation issues: ,
» Develop Management Plan for all Highway and Railway Bridges to minimise Capital and

LCC costs. Explore use of salvage material from Lac Du Bonnet Bridge.

e Address policy/position on Bridge Submergence:
e Consider Risks & LCC
» Determine highway and railway access requirements for routes leading to bridges.

 Investigate establishment of Red River Floodway Management Authority and Red River
Floodway Expansion - Project Management Team. Consider continuity of VE Team
Involvement. ‘

 Determine the project “Owner”. Consider establishing an “Owners’ Technical Advisor” to
review technical decisions/aspects of the project.

Client: Manitoba Transportation & Government Services Manitoba Conservation
Project: Red River Floodway Expansion Page vi Team Focus
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APPENDIX 6:

PROJECT SCHEDULE



800Z OL 3TNCQIHOS HOVHL 1SV
{NOILONYLSNOD 'QI8/NDISIA ‘ONINNYId) € 8 Z 't ISYHd NOISNVdX3 AVMA001d

£ YN0l Tioy sbey 20/1/6 Lo
- . .%0pu BpeusD suei rey
- e e PEPHBSLHL L)
oBpug YKoN 65 Hid | ZEb |
- - - L Seeaprild | MEL
seBpug Aemybiy oEl
. . e SPPVE VOLOUIS - BT s
abipug enbeids - HND | szt |
88pug PuIsI] 101E M Badiuui Jatees [24}
..... 26949 WPPaY - YND u
obpug WEemasy - HdD 524
86pug fouuog ng 987 o jeAcwey 24}
abpug sie 4 ouid - HND €24
L. vefeuaimy M
feuuByD J0 JepuieWey | 12|
pussgomnol | 02k
UoRARIXY | 61¢ |
swebeuvy UORINAHIUAD 1T}
uoRINSUC] - ¢ RY4| 1L
s CROBRS OPRINOD Ll
sucisinbay pue) HY)
uawniog pg ﬁCD.»mUD TQ‘——'\
i+ s s e G VPO £
RACUIRY nﬂ—um._ﬂ WUUG N 287 10 I0RVIUT) 10 BMPeEg Imr
... BPYTBUNDG N 207 Joj (BAOWISY el LN
Bujuue| 4 ferolway efipug jeusog ng 2687 10) @20 0Bpug 10 eyNEVCS) JO (usiuubissy oLk
e . VEAOUISY 9P (1Y WUUCE N 30T - A4 504
volysinbay pue 80
. i} ) sowns | 200
ubise( jeusy 904
Wl d
uojsurdxy Aempocid S04
UoIIrUSUY Jo) uopeiedeld j Buuspus) s uBisaq wuig - Z esmygd| $04
-.:.E.-!-n( {eyuewuonAUg  uBiseg-aid - B} PSPy []
: ‘ RN i ) . . . ol uopoejeg pafoid [ Bupurid - v eseud| |
[ vir[rWivE[c wlvint [ rfaiN[o]s]v]r ofs[v] clcwlvIwl 3] r|o]nIO[ STV FIr NI vIn ST riafnfolsTvir [T sueNysel| Q)
9002 900Z 00T €002 | 7002




800Z O1 3TNQIHIS MOVYHL 1Svd
(NOLLONYLSNOD ‘QIE/NOISTA ‘ONINNYId) € 8 Z ‘) 3SV¥Hd NOISNVdXT AVMA00Td

Z 34nold Zjo g ebey ZO/ILI6 VO

el L menasmkempeas | e

-] ! ORI i i o - N L1

, 3 , . o uewsoupon prpwby | obl

il Y 6E}

L " R e o wmnngung | e

: ; ” w SOUJT USISSIWIIRIE LEL

L IR ERIE B ., _ stevapeoy sfm 15 L2

: it Lo — — [ ! i | . oBpug YInos 65 Hid Set

afN[ofsTvlrTrin[vinl 3] r falnfolsTwl rir [w]viv 4] r]aln[ol sTvlr T vl [ ]oln[ofsTv] rir[alvlvid sl cialnjol sl el riwivn] 3] FlalnfolsT¥] rir TwlvIW]3[ ria eweN WsEL| OF
BOOT 1002 9002 5002 VO0Z [




APPENDIX 7:

PRELIMINARY ECONOMIC IMPACT ANALYSIS



FLOODWAY EXPANSION

INITIAL |
ECONOMIC IMPACT ASSESSMENT

October 29, 2002



FLOODWAY EXPANSION -
INITIAL ECONOMIC IMPACT ASSESSMENT

The Manitoba Bureau of Statistics (MBS) has been requested to do a quick assessment of the
economic and tax impacts to Manitoba and Canada of a proposed expansion to the Wmmpeg
Floodway. The assessment is based on currently available expenditures information.

Economic impact estimates for the provincial and national economies have been produced using
the MBS Economic Impact Assessment Models, which are built around Statistics Canada's

- Input-Output Tables for Manitoba and Canada. Tax Revenue impact estimates have been
produced using the MBS Tax Revenue Impact Assessment Model, which utilizes relationships
between economic measures and taxation levels, as well as information about the project under

study.

Total projected expenditures for Floodway Expansion are $657.8 million over four years.
However, this figure has been inflated by $15.5 million to project the real cost of the project in
today's money. For the MBS analysis, this $15.5 million has been removed from the Total
Project Cost. As a result, expenditures and impacts are in constant 2002 dollars, and the Total

Project Cost is estimated at $642.2 million

This $642.2 million construction expenditure has been summarized by different activities, such
as earthworks, highway bridges, railway bridges, etc., as presented in the table on the opposing
page. Also included in the $642.2 million total is an estimated $46.6 million for engineering and
management fees, $62.1 million for contingency and $49.7 million in interest costs. The
Appendix provides the information provided to MBS that was used for this study.

The methodology used by MBS for this initial assessment of the floodway expansion project was
to code the different types of activities to particular construction commodities contained in the
MBS Model, including Road, Highway & Airstrip Construction, Railway &
Telecommunications Construction, Non-Residential Building Construction, Repair Construction

and Other Engineering Construction.

In doing this, the model then distributes the money allocated to each construction type to the
various goods and services, including labour, that is typical for that type of construction. This
will include interest costs, management and engineering fees and contingency costs. Therefore,
expenditures proposed for these three itemns have been folded back into the construction activities

in the upper part of the table, as shown.

According to instructions provided to MBS, 5% of project expenditures, including 5% of the
direct labour content has been allocated to occur outside Manitoba, in the "Rest-of-Canada”.
Therefore, of the total $642.2 million project, $610.4 million is estimated as direct Manitoba
expenditures and $31.8 million as direct expenditures elsewhere in Canada.

It is to be noted that for this initial assessment MBS made no adjustments to the commodity
supply ratios inherent to the Manitoba and Canada economic impact models.

Note, owing to certain methodological limitations of input-output analysis, all impacts
presented should be treated as general estimates only, never as absolutes. The models used
cannot provide a complete or absolute measure of the impact of economic change. Also, the
quality of the impacts derived with the models cannot exceed the quality of data and assumptions
used in the process. Modification of key assumptions may significantly alter the results.



IMPACT ASSESSMENT HIGHLIGHTS:

Direct Manitoba expenditures for the $642.2 million project are estimated at $610.4 million
(95% of the total) with the remaining $31.8 million representing direct expenditures in the Rest-
of-Canada. Note that the $15.5 million escalation to account for inflation during the construction
period has been excluded from the analysis. ’ E ’

The above expenditures are for the total cost of construction. These expenditures are for
construction materials, services related to construction, direct construction labour and contractor
profits. Each of these results in further expenditures, be they for manufacturing, business
operations or household expenditures. The sum of the direct and spin-off expenditures is termed

Gross Expenditures.

Gross Expenditures in Manitoba are estimated at $1,048.6 million over the four-year
construction period. In addition, Gross Expenditures elsewhere in Canada are estimated at
$502.0 million. Total Gross Expenditures in Canada are estimated at $1,550.5 million. This is
the gross monetary impact to the economy.

Gross Domestic Product (GDP) at Market Prices removes the double-counting of expenditures
present in the Gross Expenditures statistic, to present an estimate of the net monetary impact to

the economy.

In total, the project is estimated to result in a $501.5 million impact to Manitoba GDP at Market
Prices. The GDP impact to the Rest-of-Canada is estimated at $312.8 million, and the total GDP
impact for Canada is estimated at $814.3 million. Therefore, for each $1.00 in direct project
expenditures ($642.2 million), the impact to Canada's GDP is estimated at $1.27, with $0.78
(62%) estimated to occur in Manitoba.

Total Manitoba Labour Income over the four year project is estimated at $353.2 million, with an
additional $191.9 million estimated for the Rest-of-Canada. Therefore, the total Labour Income
impact to Canada is estimated at $545.1 million. For each $1.00 in direct project expenditures,
the impact to Labour Income throughout Canada is estimated at $0.85, with $0.55 (65%)

estimated to occur in Manitoba.

The above Labour Income impacts are estimated to support a total of 13,900 person-years of
employment in Canada during the 4 year period, hence on average about 3,500 full-time-
equivalent jobs for four years. Total Manitoba Employment impacts are estimated at 9,500
person-years, with about 5,000 being direct impacts and 4,600 spin-off employment. Rest-of-
Canada Employment impacts are estimated at 4,400 person-years, with about 200 being direct
impacts and 4,100 spin-off employment.

Total Tax Collections resulting from the project and its effect on the Canadian economy are
estimated at $201.7 million, spread out over the four year construction period. Total Manitoba
Tax Collections are estimated at $123.9 million, including $50.0 million in Provincial Taxes,
$8.5 million in Local Taxes and $65.4 million in Federal Taxes. Tax Collections in the Rest-of-
Canada are estimated at $77.8 million, including $30.3 million in Provincial Taxes, $7.6 million

in Local Taxes and $39.9 million in Federal Taxes.
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MBS ECONOMIC & TAX REVENUE IMPACT ASSESSMENT MODELS:

Manitoba economic impact estimates have been derived from the MBS Economic Impact
Assessment Model. The Worksheet Level of this model encompasses flow patterns for 299
industries, 725 commodities and 170 final demand categories (i.e., who buys a commodity for
what purpose). The current model used for Manitoba is based on the 1998 Statistics Canada
Input-Output Tables for Manitoba, which record in detail the inter-industry flow of goods and
services within the Manitoba economy. Impacts to the “Rest-of-Canada” are derived by
subtraction (i.e., Total Canada Impacts minus Total Manitoba Impacts).

Total Canada economic impact estimates are derived from an earlier version of the MBS
Economic Impact Assessment Model, based on Statistics Canada's 1992 Input-Output Tables for
the Canadian economy. The Worksheet Level of the Canada Model encompasses flow patterns
for 217 industries, 627 commodities and 166 final demand categories. Both the Manitoba and
Canada Models provide estimates of the Direct, Indirect and Induced Impacts of a project or
activity on the economy.

Direct Impacts are impacts on firms which expand production to satisfy an increase in demand
for a particular commodity. The Indirect Impacts are the "ripple effect”, as the directly
impacted firms require more inputs from other firms in order to satisfy the increased demand.

As directly and indirectly impacted firms expand production they require more staff thus
increasing the income paid to wage earners. After withholding 28% of labour income for taxes
and savings, the remainder of this income is spent, which increases the demand for other
commodities. This "consumer effect"” results in the Induced Impacts.

While economic impact models can be a useful component in the decision making process, they
do have limitations (i.e., model is static, based on average patterns for technology and costs for
commodities and industries, at a fixed point in time). Moreover, while data inputs, supply ratios
and employment deflators can all be user specified for a particular project, there is never perfect
knowledge. As a result, the model cannot provide a complete or absolute measure of the impact
of economic change. The resultant impacts should be treated as general estimates only and
never as absolutes. :

It should be noted that the level of direct expenditures within the Province of Manitoba is
the primary factor in determining the magnitude of economic impacts to Manitoba.
Expenditures made directly to suppliers outside of Manitoba do not have an impact on the
Manitoba economy, except to the extent that Provincial Sales Tax may be collected on these
purchases.



* Provincial, local and federal taxation estimates have been prepared using the MBS Tax Revenue
Impact Assessment Model. The MBS tax model's structure is based on 2002 Manitoba Budget
data, detailed unpublished 1996 Income Tax Data adjusted for the latest income tax rate changes,
and MBS Manitoba Provincial Economic Accounts 2001 data.

The MBS Tax Revenue Impact Assessment Model utilizes output from the MBS Economic
Impact Assessment Model (such as estimated GDP, Labour Income and Employment impacts),
as well as information on average wage rates for direct and non-direct jobs. Federal and local
taxes accruing in Manitoba are estimated, in part, by utilizing their average relationships to
Manitoba provincial taxes.

The tax revenue estimates for the Rest-of-Canada utilize the relationship between Gross
Domestic Product and tax revenue in other provinces. Total Canada tax impacts are the sum of
Manitoba and Rest-of-Canada impact estimates. Tax revenue impact estimates have been
adjusted for the project in accordance with information provided.

As with the economic impacts, tax revenue impacts should also be treated as general
estimates only. It is noted that the local tax revenue is the "softest"” of the three tax
estimates. :
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GLOSSARY OF TERMS:

Direct Impacts
Direct Impacts (or Project Direct) are determined outside of the model. They are values that

have been directly input to the MBS Economic Impact Assessment Model, such as Direct Labour
Income and Direct Employment for the project.

OTHER DIRECT IMPACTS
Other Direct Impacts are determined within the model. They represent the estimated impacts to

Direct Suppliers for the Project (for the various materials and services required). This is the first
level of economic activity resulting from Project Expenditures (i.e., the simulated first round of
purchases in the MBS Economic Impact Assessment Model).

INDIRECT IMPACTS
Indirect Impacts are the second level of economic impacts resulting from Project Expenditures.

Indirect Impacts result when Directly Impacted firms require additional inputs from other firms
in order to meet the demands of the Project, or to "restock shelves” in preparation for future

demands. :

Induced Impacts
Induced Impacts are the "Consumer” or "Household" effect, which occurs as a result of wage re-

spending. It is assumed that most of the Labour Income required at the Direct, Other Direct and
Indirect impact levels is spent on consumable or household items. This is the third level of
economic activity resulting from Direct Project Expenditures.

TOTAL DIRECT IMPACTS
Total Direct Impacts are the sum of Direct Impacts and Other Direct Endogenous (i.e., Project
Direct plus Other Direct).

ToTtAL IMPACTS

“Total Impacts are the sum of Total Direct Impacts, Indirect Impacts and Induced Impacts.

TOTAL EXPENDITURES

Refers to the Total Expenditures specified for the project or activity being assessed (such as
Operations or Construction). Total Expenditures are the initial expenditures from which all other
economic impacts ultimately result (be they in Manitoba, the Rest-of-Canada or the Rest-of-the-

World).

DIRECT MANITOBA EXPENDITURES ’ :

Direct Manitoba Expenditures identifies the volume of Total Expenditures by expected or
estimated to be spent directly in Manitoba. Only Expenditures in Manitoba can impact Manitoba
GDP, Labour Income and Employment etc. Direct Expenditures outside of Manitoba are a direct
leakage from the economy, and do not impact Manitoba GDP, Labour Income and Employment

levels.

DIRECT MANITOBA SUPPLY _
The value of Direct Manitoba Expenditures estimated to be produced, as well as purchased, in

Manitoba. To yield high impacts relative to direct expenditures, the direct supply should



approach the value of direct expenditures. A relatively small direct supply value results in lesser
impacts to the economy.

GROSS EXPENDITURES _ : : _
Additional expenditures by businesses and persons are levered by the Direct Expenditures. The

Gross Expenditures statistic provides a measure of these expenditures, which includes re-
spending of the initial direct expenditures by suppliers and wage earners. It represents the gross
monetary benefit to the economy. -

GDP AT MARKET PRICES
A measure of the total value of goods and services produced in the economy, GDP at Market

Prices is the net monetary benefit to the economy. This statistic removes the double counting of
expenditures and expenditure leakages from the economy, which are included in the Gross

Expenditures statistic.

GDP AT FACTOR COST
A measure of the total value of goods and services produced by industry. GDP at Factor Cost is

equal to GDP at Market Prices minus the effects of Indirect Taxes and Subsidies.

LABOUR INCOME ‘
The sum of all Wages, Salaries, Supplementary Labour Income and Net Income of
Unincorporated Businesses. Any or all of these may be present in the Direct Expenditures and

resultant Direct, Indirect and Induced Impacts.

EMPLOYMENT .
The Employment estimated to result from the above Labour Income. Jobs are presented as "full-

time equivalent person-years" (i.e. one job represents the equivalent of one person being
employed on a full-time basis for a period of one-year). : '

FEDERAL TAXES ,
The sum of Federal Income Taxes (Corporate and Personal), Other Direct Federal Taxes and

Indirect Federal Taxes, estimated to be collected in Manitoba.

PROVINCIAL TAXES
The sum of Provincial Income Taxes (Corporate and Personal), Other Direct Provincial Taxes

and Indirect Provincial Taxes, estimated, to be collected in Manitoba.

Local Taxes _
An estimate of the total taxes, of any description, accruing to all Local Municipalities in

Manitoba as a result of the project or activity being assessed and its spin-off activities.
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FLOODWAY EXPANSION - PROJECTED EXPENDITURES

($Millions)

Summary Data Provided to MBS

Reallocated Expenditures

{(excluding escalation)

Land Acquisition - ‘ 6.0 {Land Acquisition 6.0
Earthworks : 162.0 |Earthworks 246.2
{Highway Bridges 36.3 |Highway Bridges 55.1
Railway Bridges 45.6 |Railway Bridges 69.3
Roadworks 1.7 |Roadworks 25
Hydraulic Structures 19.9 |Hydraulic Structures 30.2
Manitoba (Wpg) Hydro 6.2 |Manitoba Hydro 9.5
Centra Gas 1.2 |Centra Gas 1.8
Manitoba Telecom 0.3 [Manitoba Telecomn 0.5
Winnipeg Pipeline 1.2 |Winnipeg Pipeline 1.8
Inlet Control Structure 30.1 [Inlet Control Structure 45.8
Owner's Cost, Engineering
& Site Supervision 46.6 These Items Reallocated to
Contingency 62.1 Above Construction Activities
Interest During Construction 497 To Comply with Methodology -
SUBTOTAL 468.8 ' 468.8
Winnipeg Infrastructure 110.0 {Winnipeg Infrastructure 110.0
Raising West Dike 63.4 |Raising West Dike 63.4
PROJECT TOTAL $42.2 |PROJECT TOTAL 642.2




'FLOODWAY EXPANSION: INITIAL IMPACT ESTIMATES

TOTAL CANADA ECONOMIC IMPACT ESTIMATES | ($MILLIONS)
Total Direct Expenditures 610.4 31.8 - 642.2
Gross Expenditure 1,048.6 502.0 1,550.5

"~ GDP at Market Price 501.5 312.8 814.3
GDP at Factor Cost 459.0 270.4 729.4
Labour income 353.2 ' 191.9 545.1
Emplovment {Person-Years) ‘

Direct Employment : 5000 200 ] 5,200
indirect & induced 4,600 4,100 8,700
Total Employment , 9,500 4,400 13,900

Notes: {1) GDP at Market Prices is the tota! value of goods and services preduced in Canada's economy.
(2) GDP at Factor Cost is the total value of goods and services produced by industries
(ie., GOP at Market Prices less indirect taxes plus subsidies).
. (3) Al Economic impact estimates presented are in 2002 dollars. - ‘
(4) Employment impacts are presented in terms of "Person-Years". A Person-Yearis defined as
one person being fully employed for a period of one year.
(5) Figures may not add to total, due to rounding.

" TOTAL CANADA TAX REVENUE IMPACT ESTIMATES ($MILLIONS)
Total Provincial Taxes 50.0 © 303 80.3
Local Taxes _ 8.5 76 - 16.1
Federal Taxes 654 39.9 105.3
Total Taxes Collected 123.9 77.8 201.7

Note: Figures may not add to total, due to rounding.

Data Source: Manitoba Bureau of Statistics
Economic Impact Assessment Modeil
Tax Revenue Impact Assessment Model
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