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Presentation Outline

Background Information about Costs and Funding 
Inform the DA Entities about the current Project 
Cost Estimate
Assumptions for Financial Plan
Q&A
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2011 Final Feasibility Study cost estimate set 
initial funding requirements

Base Cost: $1.4B
Contingency $0.4B
Total Cost $1.8B
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2011  Stakeholders and Funding Assumptions

Minnesota:  10%North Dakota 90%

Local:  50%State:  50%

Total Project Costs

Federal : 50% 
(capped at $850M) 

Non-Federal: 50 % 
(balance of Project Costs)
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2016 Cost Estimate Update

2012 Independent CH2M Estimate Update
2016 Independent CH2M Estimate Update
2012 to 2016 Changes
Risk, Opportunity, and Contingency
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2012 to 2016 Estimate Comparison

2012 Estimate
(million $)

2016 Estimate
Update

(million $)
Difference
(million $)

Construction $1,089 $1,201 $112

Land $236 $401 $165

Soft Costs $230 $328 $98

Contingency Risk/P3 Opportunity $220 $196 ($24)

Total $1,775 $2,126 $351
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Summary of 2012 to 2016 Changes

Escalation
Construction Scope
Land Costs
Soft Costs
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Estimate is Presented in December 2015 Dollars

Cost Estimate developed using material take-offs 
and unit-price bottom-up estimate expressed in 
December 2015 dollars
Future escalation to year of expenditure will be 
included in the Ernst & Young Infrastructure 
Advisors Financial Model
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Cost Estimate - Basis

CCI-CH2M HILL Constructors, Inc.
Bottom-up estimate in 2012

Accounted for Post-Feasibility Changes
Independent estimate from the Corps
Used combination of proprietary tools and Timberline®

estimating software
Used some estimates from HMG and others
Estimated “soft costs” as percents of construction

Updated the estimate in late 2015/early 2016
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Cost Estimate – Production Rates - Scrapers
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Cost Estimate – Production Rates –
Excavators/Trucking
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Cost Estimate – Production Rates – Channels

W.P. 01 Outlet and Reach 1
Total Labor hours 5,454 crew-hrs
Crew size 1 crews
Hours per day 10 hrs/day
Crew days 545.4 crew days
Crews needed 3 crews
Crew days 182 days all crews
Ancillary Crew days % 20%
Total Work days 218 days all crews
Working days per month 22 days/mo
Months of work 9.92 mo
Lineal feet of trench 19550 lf
Production per day 90 lf/day
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Summary of Construction Scope Changes

In-Town
OHB
Channel
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Changes since 2012 Estimate – In Town Levees

2012 Estimate - $38M 2016 Estimate - $152M
Primary Reason: USACE Risk and Reliability “Freeboard”   

Requirements
Land Increased $26M

Residential increased from $1M to $7M
Number of homes increased from 3 to 15 due to adding El Zagal and 
Mickelson to project

Commercial lands increased from $14M to $34M 
Geotechnical requirements for the 2nd St flood wall resulted in 
additional property needs
Appraisals and relocation requirements resulted
in additional property needs
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Changes since 2012 Estimate – In Town Levees

2012 Estimate - $38M 2016 Estimate - $152M
Construction Increased by $78M

• Flood wall and pump stations increased from $14M to $79M 
Geotechnical requirements required moving the floodwall west 
which resulted in extensive changes
Corps freeboard analysis required additional levees and pump 
stations
Recertification requirements for 4th St Pump Station required it to 
be included in the Diversion Project
Updated NOAA rainfall data required larger pump stations 

• Utility relocations cost $7M
– Extent of utilities was unknown at time of 2012 estimate

• El Zagal and Mickelson were added to the projects
as a result of the Corps freeboard analysis16



Changes since 2012 Estimate – OHB Levee

2012 Estimate - $64M 2016 Estimate - $126M
Primary Reasons:  Keep Oxbow viable and protect the Kindred 

School District tax base
Land Increased $50M

Residential increased from $21M to $42M
Home reconstruction costs higher than initially estimated – 2012 estimate 
based on 130% of assessed value plus $11,000 for relocation
Higher home construction costs due to regional market conditions
High percentage (over 80%) of homes rebuilt
Housing of last resort requirements

Agricultural lands increased from $2M to $10M
Business relocation increased from $10M to $28M

Construction Increased by $10M
Storm water ponds and pump station increased from $6M to $10M
Levee increased from $6M to $8M
Utility relocations increased to $4M
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Changes since 2012 Estimate - Channel

2016 Estimate Reduced by $52M due to:
Earthwork decreased by $17M

Channel width decreased south of I-94 from 300 ft bottom width to 220 ft
Earth work reduced from 51M cy to 46M cy

Diesel fuel (28,000,000 gal) costs reduced by $35M



Cost Estimate – Lands and Easements

Total
Land & Structures $278M
Construction Easements - Temporary $2M
Flowage Easement $47M
Relocation $31M
Administration / Legal $43M
Total $401M

Average cost/acre increased
Increased requirements for NDSWC permit
Additional In town freeboard requirements 
Preserve OHB
Relocation costs for business and residential
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Changes since 2012 Estimate – Soft Costs

2012 Estimate - $230M 2016 Estimate - $328M
Primary Reasons:

USACE Management Costs $28M
Legal and Financial $18M
Retention Funding Commitment $25M
Permitting $23M
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Cost Estimate – P3 Considerations

Reduced separate procurements and contracts 
in the Diversion Channel and bridges from more 
than 25 contracts to a single contract

Reduces contractor overhead costs
Reduces mobilization and de-mobilization costs
Shortens schedule by 2 years or more

Estimate considers anticipated cost reductions 
from market-driven innovative approaches and 
optimization of capital and O&M costs

21



Total project costs developed through a 
probabilistic approach

Start with Base Costs
Develop Contingency

Risk
Opportunity

Factor in P3 Innovation
Use Monte Carlo analysis to develop a range of 
probable project costs 
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Contingency developed from anticipated project 
risk

Main Channel
Soil swell factor assumption. Currently using 30% 
swell factor, could range from 20% to 40%
Storm event causes site shutdowns
Unforeseen site conditions, sand lenses may exist
Availability of aggregate base
28,000,000 gallons of diesel fuel required – prices 
may return to 2012 rates or higher

23



Main Channel plus:
Ready mix availability, on-site batching, market 
adjustments
Rebar availability, market adjustments
Traffic control mitigation measures are more 
challenging than anticipated
Gate pricing is of concern, due to size of gates
Availability of rip-rap

Contingency developed from anticipated project 
risk
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Risk Register Example

ID Type Risk Description

Probability
of

Occurrence

Most Likely
Cost Impact

($) Cost Basis
1 Threat Swell factor assumption

currently using 30% sell 
factor. Ranges stated 
from 
20% to 40%.

L 30,000,000 Base estimate 
uses 30% swell.
For risk item, use
difference from
30% to 40% in
swell factor =
$30M.

2 Threat Storm event causes site 
shutdowns.

VH 8,400,000 Assume 5 crews
working full time
all delayed by
$12,000/day.   

5 crews x 
$12,000/day x 20
days/year x 7 years = 

$8.4M.
3 Threat Unforeseen site 

conditions,
sand lenses may exist.

M 15,000,000 1.5% of 60M yards =
1M yards.  1M yards
x $15/yd = $15M.
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6%

-6%

8%

10%

11%

13%

16%

29%

-46%

72%Estimating and scope uncertainty - Structures & Other

P3 Efficiency

Estimating and scope uncertainty - Channels

Contaminated soils and ground water - Channels

Fuel costs increase above unusual low

Swell factor assumption.  Currently using 30% sell factor. ...

Unforeseen site conditions

Variability of Land Costs

Swell factor assumption.  Currently using 30% sell factor. ...

Market premium for Labor costs due to pickup in Fargo / ...

Relative Importance of Risks and Opportunities 
Affecting Costs

Estimating and scope uncertainty - Structures and Other

Estimating and scope uncertainty - Channels

Contaminated soils and groundwater - Channels

Fuel costs increase - Channels

Swell factor assumption threat - Excavation

Unforeseen site conditions

Land cost variability

Market premium for labor costs

P3 Efficiency

Swell factor assumption opportunity - Excavation
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Range of Probable Project Costs Developed 
through Monte Carlo Analysis

Data

Cost of:

Entire Plan

Analysis

Iterations: 5000

Statistics

Minimum: $1,880,480,934

Maximum: $2,377,916,044

Mean: $2,077,035,049

Bar Width: $25,000,000

Highlighters

Deterministic ($1,988,094,040) 17%

50% $2,069,275,498

60% $2,098,524,798

70% $2,126,015,925

80% $2,154,206,777

90% $2,195,478,082

100% $2,377,916,044

$2,000,000,000 $2,250,000,000
Distribution (start of interval)

0

100

200

300

400

500

600

Hi
ts

  0%  $1,880,480,934

  10%  $1,971,378,295

  20%  $1,993,986,015

  30%  $2,015,490,926

  40%  $2,039,971,602

  50%  $2,069,275,498

  60%  $2,098,524,798

  70%  $2,126,015,925

  80%  $2,154,206,777

  90%  $2,195,478,082

  100%  $2,377,916,044
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2016 Estimate Update

2016 Estimate
Update

(million $)
Construction $1,201 

Channel $349 
Bridges & Structures $699 
Mitigation (OHB & In-Town Levees) $153 

Land $401 
Soft Costs $328

Program Management and Technical Assistance $99
Design, Permitting, and SDCs $128 
Financial and Legal $20 
Other (Retention, USACE, Outreach, etc.) $81

Contingency Risk/P3 Opportunity $196 
Total $2,126
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2011  Stakeholders and Funding Assumptions

Minnesota:  10%North Dakota 90%

Local:  50%State:  50%

Total Project Costs

Federal : 50% 
(capped at $850M) 

Non-Federal: 50 % 
(balance of Project Costs)
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2016 funding allocations

Minnesota:  10% ?North Dakota 90% ?

Local:  50%State:  50%

Total Project Costs

Federal : 50% 
(capped at $800M) 

Non-Federal: 50 % 
(balance of Project Costs)

“New Start” and 
Funding Negotiations 
with OMB dropped 
this to $450M

To Be Determined:
“Up to $100M” in 
New JPA

$450M per 2015 Legislation Balance of Project Costs31
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P3 Operations

Financial Plan will determine revenue to cover costs through 
construction, operations, and long term debt repayments
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Project Operational$

Construction

Funding Sources Through Construction:
Grant Funds: Federal, State of ND, State of MN
Sales Tax Revenues

Public Financing (Short and Long-Term)
P3 Financing (Debt & Equity)

Total Project Costs Through Construction, including 
P3 Milestone Payments

Availability Payments, Operations costs and Long-Term Debt Service
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What is next?

Value Engineering Workshop
Financial Plan Development and Rollout
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Presentation Outline

Background Information about Costs and Funding 
(Nicholson)
Inform the DA Entities about the current Project 
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