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TO: Readers of the CRC Technical Reports
FROM: CRC Project Team
SUBJECT: Differences between CRC DEIS and Technical Reports

The 1-5 Columbia River Crossing (CRC) Draft Environmental Impact Statement (DEIS) presents
information summarized from numerous technical documents. Most of these documents are discipline-
specific technical reports (e.g., archeology, noise and vibration, navigation, etc.). These reports include a
detailed explanation of the data gathering and analytical methods used by each discipline team. The
methodologies were reviewed by federal, state and local agencies before analysis began. The technical
reports are longer and more detailed than the DEIS and should be referred to for information beyond
that which is presented in the DEIS. For example, findings summarized in the DEIS are supported by
analysis in the technical reports and their appendices.

The DEIS organizes the range of alternatives differently than the technical reports. Although the
information contained in the DEIS was derived from the analyses documented in the technical reports,
this information is organized differently in the DEIS than in the reports. The following explains these
differences. The following details the significant differences between how alternatives are described,
terminology, and how impacts are organized in the DEIS and in most technical reports so that readers of
the DEIS can understand where to look for information in the technical reports. Some technical reports
do not exhibit all these differences from the DEIS.

Difference #1: Description of Alternatives

The first difference readers of the technical reports are likely to discover is that the full alternatives are
packaged differently than in the DEIS. The primary difference is that the DEIS includes all four transit
terminus options (Kiggins Bowl, Lincoln, Clark College Minimum Operable Segment (MOS), and Mill Plain
MOS) with each build alternative. In contrast, the alternatives in the technical reports assume a single
transit terminus:

e Alternatives 2 and 3 both include the Kiggins Bowl terminus
e Alternatives 4 and 5 both include the Lincoln terminus

In the technical reports, the Clark College MOS and Mill Plain MOS are evaluated and discussed from the
standpoint of how they would differ from the full-length Kiggins Bowl and Lincoln terminus options.

Difference #2: Terminology

Several elements of the project alternatives are described using different terms in the DEIS than in the
technical reports. The following table shows the major differences in terminology.

DEIS terms Technical report terms
Kiggins Bowl terminus I-5 alignment

Lincoln terminus Vancouver alignment
Efficient transit operations Standard transit operations

Increased transit operations  Enhanced transit operations
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DIFFERENCES BETWEEN CRC DEIS AND TECHNICAL REPORTS

Difference #3: Analysis of Alternatives

The most significant difference between most of the technical reports and the DEIS is how each
structures its discussion of impacts of the alternatives. Both the reports and the DEIS introduce long-term
effects of the full alternatives first. However, the technical reports then discuss “segment-level options,”
“other project elements,” and “system-level choices.” The technical reports used segment-level analyses
to focus on specific and consistent geographic regions. This enabled a robust analysis of the choices on
Hayden lIsland, in downtown Vancouver, etc. The system-level analysis allowed for a comparative
evaluation of major project components (replacement versus supplemental bridge, light rail versus bus
rapid transit, etc). The key findings of these analyses are summarized in the DEIS; they are simply
organized in only two general areas: impacts by each full alternative, and impacts of the individual
“components” that comprise the alternatives (e.g. transit mode).

Difference #4: Updates

The draft technical reports were largely completed in late 2007. Some data in these reports have been
updated since then and are reflected in the DEIS. However, not all changes have been incorporated into
the technical reports. The DEIS reflects more recent public and agency input than is included in the
technical reports. Some of the options and potential mitigation measures developed after the technical
reports were drafted are included in the DEIS, but not in the technical reports. For example, Chapter 5 of
the DEIS (Section 4(f) evaluation) includes a range of potential “minimization measures” that are being
considered to reduce impacts to historic and public park and recreation resources. These are generally
not included in the technical reports. Also, impacts related to the stacked transit/highway bridge (STHB)
design for the replacement river crossing are not discussed in the individual technical reports, but are
consolidated into a single technical memorandum.
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Project Description:

The Columbia River Crossing project is a bridge, transit and
highway improvement project for I-5 between Vancouver and
Portland. It is co-sponsored by the Oregon Department of
Transportation and the Washington State Department of
Transportation, and is working to address the congestion,
mobility and safety problems on |-5 between State Route 500
in Vancouver and Columbia Boulevard in Portland.

Project Benefits:

e Reduced delays in travel time between Portland and
Vancouver

e Improved transit options between Portland and Vancouver

e Improved accessibility to the I-5 corridor in the vicinity of the
Columbia River Bridge

e Increased bridge durability and reduced susceptibility to
earthquakes
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CHAPTER 1: INTRODUCTION

The Columbia River Crossing (CRC) project is a bridge, transit and highway improvement
project for -5 between Vancouver and Portland. It is co-sponsored by the Oregon Department
of Transportation (ODOT) and the Washington State Department of Transportation (WSDOT),
and is working to address the congestion, mobility and safety problems on |-5 between State
Route 500 in Vancouver and Columbia Boulevard in Portland.

The alternatives that are being studied in the Draft Environmental Impact Statement by the
CRC project are:

e Replacement bridge with bus rapid transit
e Replacement bridge with light rail

e Supplemental bridge with bus rapid transit
e Supplemental bridge with light rail

e No build

A process called “Cost Risk Assessment” (CRA) is applied to each of the alternatives and
scenarios to obtain a better understanding of projected costs and completion dates. A Cost
Risk Assessment process begins with a definition of risks. Risks are defined according to the
associated project function, type of threat, and any other key descriptor information. A Risk
Assessment workshop was held to assess the applicability of each risk, and determine cost
and schedule impacts. Cost and schedule impacts are defined on a probabilistic basis, which
includes the probability that the risk occurs and the probability distribution of the impact if it
occurs. The probability distribution of a risk impact is defined by a functional form (e.g.
uniform, trigen, normal, etc.) and associated parameters (e.g. low, median, high, mean,
standard deviation, etc.). In this report, low and high values are defined at a 90% likelihood
of exceeding and a 10% likelihood of exceeding. These represent an 80% confidence
interval. Results are shown graphically and communicate the probabilities on an s-curve.

CHAPTER 2: PROJECT ALTERNATIVES, SCENARIOS, BASELINE
SCHEDULES AND COSTS

2.1 DESIGN ALTERNATIVES
The design alternatives for the CRC Project can be separated into three categories:

e Vancouver Alignment Designs: Transit implemented north of the Columbia River
along Main Street rather than using the I-5 corridor.

e |-5 Alignment Designs: Transit implemented north of the Columbia River along the I-5
corridor rather than using Main Street.

e Minimal Operable Segment (MOS) designs: Transit segments north of the Columbia
River are shortened to either Mill District or Clark College rather than extending the
entire length to the Kiggins or Lincoln Park and Rides.

Columbia River Crossing
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All design alternatives are assumed to have the same baseline uncertainties.

2.2  SCENARIO DESCRIPTIONS
This CRA considers six scenarios for the Vancouver Alignment designs, six scenarios for the I-
5 alignment designs, and an additional four scenarios for the MOS designs. The scenario

options used are in the table below.

Table 1: Columbia River Crossing Bridge Scenarios

2a | Downstream Replacement Crossing with BRT X X X X
2b | Upstream Replacement Crossing with BRT
3a | Downstream Replacement Crossing with LRT X X
3b | Upstream Replacement Crossing with LRT

Supplemental Crossing with BRT

XXX [X X
X [X X [X X

Supplemental Crossing with LRT

Each of the 16 different scenarios can be varied in four different ways: crossing option,
crossing location, transit mode, and transit alignment. The two different crossing options
being compared are replacing both the northbound and southbound spans of the bridge or
retrofitting the current bridge to hold one direction of traffic and building a supplemental
bridge for the other. The crossing location will either be upstream or downstream from the
current bridge. The two different transit mode options are Bus Rapid Transit (BRT) and Light
Rail Transit (LRT). The transit alignment can either be full length, terminating at Lincoln or
Kiggins Park and Riders, or a minimum operable segment (MOS) that would terminate at Mill
District or Clark College.

2.3 PROJECT BASELINE SCHEDULE AND FLOW CHARTS

Tables 2 through 4 are the baseline start and end dates for all project alternatives. These
schedules do not include any risks or contingencies and reflect the same information
provided in the flow charts. The main differences in the baseline schedules come from the
duration of the activities involved in construction over the river and the Marine Drive, Hayden
Island, and SR-14 interchanges among the Vancouver and I-5 Alignments. The MOS Design
alternatives only deviate from each other in the northbound transit river crossing
construction.

The flowcharts for the project are provided in Figures 1 through 10 on the next pages:

e Each activity is represented by a square shaded box; the milestones and decision
points (design approval, right of way certification, etc.) are represented by yellow
diamonds;

e The arrows connecting the activities represent dependency on the previous activity to
either start or complete the activity in question.

e The activities are identified with a sequential number, ranging from 1 (Prepare DEIS
Alternatives) to 32 (HCT - Finish/OCS/Civil for River Crossing);

Columbia River Crossing 6
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Table 2: Vancouver Alignments Baseline Schedules

ID FLOWCHART ACTIVITY 2a 20 S 2l 4 >
Start End Start End Start End Start End Start End Start End
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 | 11/1/06 5/3/07 | 11/1/06 | 5/3/07 | 11/1/06 5/3/07 | 11/1/06 5/3/07 | 11/1/06 5/3/07
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 2/1/08 2/1/08 | 2/1/08 | 2/1/08 2/1/08 2/1/08 | 2/1/08 2/1/08 | 2/1/08 2/1/08
4 | Comment Period / Public Hearings 2/1/08 5/3/08 2/1/08 5/3/08 2/1/08 5/3/08 2/1/08 5/3/08 | 2/1/08 5/3/08 2/1/08 5/3/08
5 | Local Agency Adoption 5/3/08 | 8/2/08 5/3/08 8/2/08 | 5/3/08 | 8/2/08 5/3/08 8/2/08 | 5/3/08 8/2/08 | 5/3/08 8/2/08
6 | FTA New Starts Application 8/1/08 | 8/1/08 8/1/08 8/1/08 | 8/1/08 | 8/1/08 8/1/08 8/1/08 | 8/1/08 8/1/08 | 8/1/08 8/1/08
7 | Prepare FEIS 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09
8 | FHWA/FTA Record of Decision 4/1/09 | 4/1/09 4/1/09 4/1/09 | 4/1/09 | 4/1/09 4/1/09 4/1/09 | 4/1/09 4/1/09 | 4/1/09 4/1/09
9 | 30% Design 4/1/09 | 12/1/09 4/1/09 | 12/1/09 | 4/1/09 | 12/1/09 4/109 | 12/1/09 | 4/1/09 | 12/1/09 | 4/1/09 | 12/1/09
10 | R/W Appraisal and Acquisition 8/1/08 | 1/2/10 8/1/08 1/2/10 | 8/1/08 | 1/2/10 8/1/08 1/2/10 | 8/1/08 1/2/10 | 8/1/08 1/2/10
11 | Environmental Permitting 5/3/08 | 11/3/09 5/3/08 11/3/09 5/3/08 | 11/3/09 5/3/08 11/3/09 5/3/08 11/3/09 5/3/08 11/3/09
12 | Begin Construction 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10
13 | HWY - Construct NB River Crossing 1/1/10 714112 1/4/10 717112 1/1/10 714112 1/4/10 717112
14 | HWY - Finish NB River Crossing 5/5/13 6/5/14 1/0/00 1/0/00 5/5/13 6/5/14 1/0/00
15 | HWY - Construct SB River Crossing 1/1/10 7/4/12 | 11/13/13 | 11/15/15 1/1/10 7/4/12 | 11/13/13 | 11/15/15
16 | HCT - Construct River Crossing 1/1/10 4/3/12 9/21/16 | 12/23/18 1/1/10 4/3/12 9/21/16 | 12/23/18
17 | HWY - Demo Existing NB River Crossing 5/31/14 | 4/1/15 1/8/13 | 11/9/13 | 5/31/14 | 4/1/15 1/8/13 | 11/9/13
18 | HWY - Demo Existing SB River Crossing 7/4/12 | 5/5/13 | 11/18/15 | 9/18/16 | 7/4/12 | 5/5/13 | 11/18/15 | 9/18/16
19 | HWY -1I-5/SR141/C (Stage 1 & 2) 1/1/10 3/4/12 1/4/10 10/6/11 1/1/10 3/4/12 1/4/10 10/6/11 1/4/10 9/6/11 1/4/10 9/6/11
20 | HWY - I-5/SR14 I/C (Stage 3) 5/31/14 | 4/1/15 1/7/13 9/8/13 | 5/31/14 | 4/1/15 1/7/13 9/8/13 | 7/9/12 | 5/10/13 | 7/9/12 | 5/10/13
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 1/1/10 5/4/11 1/4/10 1/6/13 1/1/10 5/4/11 1/4/10 1/6/13 1/4/10 5/7/11 1/4/10 5/7/11
22 | HWY - I-5/ Hayden Island I/C (Stage 2 & 3) 714112 | 8/5/14 1713 | 5/11/15 | 7/4/12 | 8/5/14 1713 | 5/11/15 | 5/9/11 | 10/10/14 | 5/9/11 | 10/10/14
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/1/10 | 10/3/12 1/4/10 5/8/13 1/1/10 | 10/3/12 1/4/10 5/8/13 | 1/20/12 5/24/15 | 1/20/12 5/24/15
24 | HWY - I-5/ SR 500 Interchange (All Stages) 1/1/10 5/4/12 1/4/10 57112 1/1/10 514112 1/4/10 57112 1/4/10 57112 1/4/10 57112
25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/1/10 | 1/3/13 1/4/10 1/6/13 | 1/1/10 | 1/3/13 1/4/10 1/6/13 | 1/4/10 1/6/13 | 1/4/10 1/6/13
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/1/10 9/3/12 1/4/10 9/6/12 1/1/10 9/3/12 1/4/10 9/6/12 1/4/10 9/6/12 1/4/10 9/6/12
27 | HCT - BRT North 1/1/10 | 9/3/11 1/4/10 9/6/11 | 1/1/10 | 9/3/11 1/4/10 9/6/11 | 1/4/10 9/6/11 | 1/4/10 9/6/11
28 | HCT - BRT South 1/1/10 5/4/11 1/4/10 5/7/11 1/1/10 5/4/11 1/4/10 57111 1/4/10 5/7/11 1/4/10 57111
29 | HCT —Burn Time 4/3/12 | 10/3/12 | 12/26/18 | 6/27/19 | 4/3/12 | 10/3/12 | 12/26/18 | 6/27/19 | 1/8/13 | 7/10/13 | 12/9/13 | 6/10/14
30 | Project Complete 4/1/15 4/1/15 7/1/19 711/19 4/1/15 4/1/15 711/19 7/1/19 6/1/15 6/1/15 6/1/15 6/1/15
31 | HWY/HCT - Construct SB/HCT River Crossing 1/4/10 71712 1/4/10 717112
32 | HCT - Finish/OCS/Civil for River Crossing 7/9/12 1/8/13 | 7/9112 | 12/9/13
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Table 3: 1-5 Alignment Baseline Schedules

ID FLOWCHART ACTIVITY 2a 20 S 2l 4 >
Start End Start End Start End Start End Start End Start End
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 | 11/1/06 5/3/07 | 11/1/06 | 5/3/07 | 11/1/06 5/3/07 | 11/1/06 5/3/07 | 11/1/06 5/3/07
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 2/1/08 2/1/08 | 2/1/08 | 2/1/08 2/1/08 2/1/08 | 2/1/08 2/1/08 | 2/1/08 2/1/08
4 | Comment Period / Public Hearings 2/1/08 5/3/08 2/1/08 5/3/08 2/1/08 5/3/08 2/1/08 5/3/08 | 2/1/08 5/3/08 2/1/08 5/3/08
5 | Local Agency Adoption 5/3/08 | 8/2/08 5/3/08 8/2/08 | 5/3/08 | 8/2/08 5/3/08 8/2/08 | 5/3/08 8/2/08 | 5/3/08 8/2/08
6 | FTA New Starts Application 8/1/08 | 8/1/08 8/1/08 8/1/08 | 8/1/08 | 8/1/08 8/1/08 8/1/08 | 8/1/08 8/1/08 | 8/1/08 8/1/08
7 | Prepare FEIS 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09 8/1/08 4/2/09
8 | FHWA/FTA Record of Decision 4/1/09 | 4/1/09 4/1/09 4/1/09 | 4/1/09 | 4/1/09 4/1/09 4/1/09 | 4/1/09 4/1/09 | 4/1/09 4/1/09
9 | 30% Design 4/1/09 | 12/1/09 4/1/09 | 12/1/09 | 4/1/09 | 12/1/09 4/109 | 12/1/09 | 4/1/09 | 12/1/09 | 4/1/09 | 12/1/09
10 | R/W Appraisal and Acquisition 8/1/08 | 1/2/10 8/1/08 1/2/10 | 8/1/08 | 1/2/10 8/1/08 1/2/10 | 8/1/08 1/2/10 | 8/1/08 1/2/10
11 | Environmental Permitting 5/3/08 | 11/3/09 5/3/08 11/3/09 5/3/08 | 11/3/09 5/3/08 11/3/09 5/3/08 11/3/09 5/3/08 11/3/09
12 | Begin Construction 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10 1/1/10
13 | HWY - Construct NB River Crossing 1/1/10 714112 1/4/10 717112 1/1/10 714112 1/4/10 717112
14 | HWY - Finish NB River Crossing 5/5/13 6/5/14 1/0/00 1/0/00 5/5/13 6/5/14 1/0/00
15 | HWY - Construct SB River Crossing 1/1/10 7/4/12 | 11/13/13 | 11/15/15 1/1/10 7/4/12 | 11/13/13 | 11/15/15
16 | HCT - Construct River Crossing 1/1/10 4/3/12 9/21/16 | 12/23/18 1/1/10 4/3/12 9/21/16 | 12/23/18
17 | HWY - Demo Existing NB River Crossing 5/31/14 | 4/1/15 1/8/13 | 11/9/13 | 5/31/14 | 4/1/15 1/8/13 | 11/9/13
18 | HWY - Demo Existing SB River Crossing 7/4/12 | 5/5/13 | 11/18/15 | 9/18/16 | 7/4/12 | 5/5/13 | 11/18/15 | 9/18/16
19 | HWY -1I-5/SR141/C (Stage 1 & 2) 1/1/10 3/4/12 1/4/10 10/6/11 1/1/10 3/4/12 1/4/10 10/6/11 1/4/10 9/6/11 1/4/10 9/6/11
20 | HWY - I-5/SR14 I/C (Stage 3) 5/31/14 | 4/1/15 1/7/13 9/8/13 | 5/31/14 | 4/1/15 1/7/13 9/8/13 | 7/9/12 | 5/10/13 | 7/9/12 | 5/10/13
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 1/1/10 5/4/11 1/4/10 1/6/13 1/1/10 5/4/11 1/4/10 1/6/13 1/4/10 5/7/11 1/4/10 5/7/11
22 | HWY - I-5/ Hayden Island I/C (Stage 2 & 3) 714112 | 8/5/14 1713 | 5/11/15 | 7/4/12 | 8/5/14 1713 | 5/11/15 | 5/9/11 | 10/10/14 | 5/9/11 | 10/10/14
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/1/10 | 10/3/12 1/4/10 5/8/13 1/1/10 | 10/3/12 1/4/10 5/8/13 | 1/20/12 5/24/15 | 1/20/12 5/24/15
24 | HWY - I-5/ SR 500 Interchange (All Stages) 1/1/10 5/4/12 1/4/10 57112 1/1/10 514112 1/4/10 57112 1/4/10 57112 1/4/10 57112
25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/1/10 | 1/3/13 1/4/10 1/6/13 | 1/1/10 | 1/3/13 1/4/10 1/6/13 | 1/4/10 1/6/13 | 1/4/10 1/6/13
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/1/10 9/3/12 1/4/10 9/6/12 1/1/10 9/3/12 1/4/10 9/6/12 1/4/10 9/6/12 1/4/10 9/6/12
27 | HCT - BRT North 1/1/10 | 9/3/11 1/4/10 9/6/11 | 1/1/10 | 9/3/11 1/4/10 9/6/11 | 1/4/10 9/6/11 | 1/4/10 9/6/11
28 | HCT - BRT South 1/1/10 5/4/11 1/4/10 5/7/11 1/1/10 5/4/11 1/4/10 57111 1/4/10 5/7/11 1/4/10 57111
29 | HCT —Burn Time 4/3/12 | 10/3/12 | 12/26/18 | 6/27/19 | 4/3/12 | 10/3/12 | 12/26/18 | 6/27/19 | 1/8/13 | 7/10/13 | 12/9/13 | 6/10/14
30 | Project Complete 4/1/15 4/1/15 7/1/19 711/19 4/1/15 4/1/15 711/19 7/1/19 6/1/15 6/1/15 6/1/15 6/1/15
31 | HWY/HCT - Construct SB/HCT River Crossing 1/4/10 71712 1/4/10 717112
32 | HCT - Finish/OCS/Civil for River Crossing 7/9/12 1/8/13 | 7/9112 | 12/9/13
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Table 4: MOS Design Baseline Schedules

ID FLOWCHART ACTIVITY 2aMD 2a€C SaMD Sacc
Start End Start End Start End Start End
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 | 11/1/06 | 5/3/07 | 11/1/06 | 5/3/07 | 11/1/06 | 5/3/07
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 2/1/08 5/3/07 2/1/08 5/3/07 2/1/08 | 5/3/07 2/1/08
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 | 2/1/08 | 2/1/08 | 2/1/08 | 2/1/08 | 2/1/08 | 2/1/08
4 | Comment Period / Public Hearings 2/1/08 5/3/08 2/1/08 5/3/08 | 2/1/08 5/3/08 2/1/08 5/3/08
5 | Local Agency Adoption 5/3/08 | 8/2/08 | 5/3/08 | 8/2/08 | 5/3/08 | 8/2/08 | 5/3/08 | 8/2/08
6 | FTA New Starts Application 8/2/08 | 8/2/08 | 8/2/08 | 8/2/08 | 8/2/08 | 8/2/08 | 8/2/08 | 8/2/08
7 | Prepare FEIS 8/2/08 4/3/09 8/2/08 4/3/09 8/2/08 4/3/09 8/2/08 4/3/09
8 | FHWA/FTA Record of Decision 4/3/09 | 4/3/09 | 4/3/09 | 4/3/09 | 4/3/09 | 4/3/09 | 4/3/09 | 4/3/09
9 | 30% Design 4/3/09 | 12/3/09 | 4/3/09 | 12/3/09 | 4/3/09 | 12/3/09 | 4/3/09 | 12/3/09
10 | R/W Appraisal and Acquisition 8/2/08 | 2/2/10 | 8/2/08 | 2/2/10 | 8/2/08 | 2/2/10 | 8/2/08 | 2/2/10
11 | Environmental Permitting 5/3/08 | 11/3/09 5/3/08 | 11/3/09 5/3/08 | 11/3/09 5/3/08 | 11/3/09
12 | Begin Construction 2/2/10 2/2/10 2/2/10 2/2/10 2/2/10 2/2/10 2/2/10 2/2/10
13 | HWY - Construct NB River Crossing 212110 | 8/5/12 | 2/2/10 | 8/5/12 | 2/2/10 | 8/5/12 | 2/2/10 | 8/5/12
14 | HWY - Finish NB River Crossing 6/6/13 7/8/14 | 6/6/13 718114 | 6/6/13 | 7/8/14 6/6/13 718114
15 | HWY - Construct SB River Crossing 2/2/10 8/5/12 2/2/10 8/5/12 2/2/10 | 8/5/12 2/2/10 8/5/12
16 | HCT - Construct River Crossing 2/2/10 5/6/12 2/2/10 5/6/12 2/2/10 5/6/12 2/2/10 5/6/12
17 | HWY - Demo Existing NB River Crossing 7/8/14 | 5/9/15 | 7/8/14 | 5/9/15 | 7/8/14 | 5/9/15 | 7/8/14 | 5/9/15
18 | HWY - Demo Existing SB River Crossing 8/5/12 | 6/6/13 | 8/5/12 | 6/6/13 | 8/5/12 | 6/6/13 | 8/5/12 | 6/6/13
19 | HWY -1-5/SR141/C (Stage 1 & 2) 2/2/10 4/5/12 2/2/10 4/5/12 2/2/10 4/5/12 2/2/10 4/5/12
20 | HWY - I-55/SR14 I/C (Stage 3) 7/8/14 5/9/15 7/8/14 5/9/15 7/8/14 5/9/15 7/8/14 5/9/15
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 2/2/10 6/5/11 2/2/10 6/5/11 2/2/10 6/5/11 2/2/10 6/5/11
22 | HWY - I-5/ Hayden Island I/C (Stage 2 & 3) 8/5/12 | 9/7/14 | 8/5/12 | 9/7/14 | 8/5/12 | 9714 | 8/5/12 | 9/7/14
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 212110 | 11/5/12 2/2/10 | 11/5/12 212110 | 11/5/12 212110 | 11/5/12
24 | HWY - I-5/ SR 500 Interchange (All Stages) 22110 6/5/12 22110 6/5/12 212110 | 6/5/12 22110 6/5/12
25 | HWY - I-5 Mill Plain Interchange (All Stages) 212110 | 2/4/13 | 2/2110 | 2/4/13 | 2/2/10 | 2/4/13 | 2/2/10 | 2/4)13
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 2/2/10 | 10/5/12 2/2/10 | 10/5/12 2/2/10 | 10/5/12 2/2/10 | 10/5/12
27 | HCT - BRT North 2/2/10 7/5/10 2/2/10 | 11/4/10 2/2/10 | 12/4/10 2/2/10 7/6/11
28 | HCT —BRT South 2/2/10 6/5/11 2/2/10 6/5/11 2/2/10 6/5/11 2/2/10 6/5/11
29 | HCT —Burn Time 5/6/12 | 11/5/12 | 5/6/12 | 11/5/12 | 5/6/12 | 11/5/12 | 5/6/12 | 11/5/12
30 | Project Complete 5/9/15 | 5/9/15 | 5/9/15 | 5/9/15 | 5/9/15 | 5/9/15 | 5/9/15 | 5/9/15
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Figure 1: Flowchart 2a - Replacement Crossing Downstream with BRT
July 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2a - Replacement Crossing Downstream With BRT
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Figure 2: Flowchart 2b - Replacement Crossing Upstream with BRT
July 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2a - Replacement Crossing Downstream With BRT
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Figure 3: Flowchart 3a - Replacement Crossing Downstream with LRT
July 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #3a - Replacement Crossing Downstream With LRT
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Figure 4: Flowchart 3b - Replacement Crossing Upstream with LRT
July 2007 Risk Assessment Preliminary Flowchart
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Figure 5: Flowchart 4 - Supplemental Crossing with BRT
July 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #4 — Supplemental Crossing With BRT
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Figure 6: Flowchart 5 - Supplemental Crossing with LRT
July 2007 Risk Assessment Preliminary Flowchart
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Figure 7: Flowchart 2a - Replacement Crossing Downstream with BRT Mill District MOS
October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2a - Replacement Crossing Downstream With BRT Mill District MOS
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Figure 8: Flowchart 2a - Replacement Crossing Downstream with BRT Clark College MOS
October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2a - Replacement Crossing Downstream With BRT Clark College MOS
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Figure 9: Flowchart 3a - Replacement Crossing Downstream with LRT Mill District MOS
October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #3a - Replacement Crossing Downstream With LRT Mill District MOS
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Figure 10: Flowchart 3a - Replacement Crossing Downstream with LRT Clark College MOS
October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #3a - Replacement Crossing Downstream With LRT Clark College MOS
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2.4 BASE CosTS

A base cost estimate (that did not have any risk or uncertainty included in it) was provided for
the workshop. During the subsequent analysis and review of preliminary results, the cost
estimates were revised for the baseline costs.

The Base Estimate package provided by the project design team included the following
components:

= Pavement =  Sitework

=  Earthwork = Systems

=  Bridges = Non-Distributed Costs

=  Walls = Professional Services

= Guideway = Support Facilities and Vehicles
=  Tracks =  Right of Way

= Stations

Additional support documentation in the package included full item by item breakdown of the
base cost estimates. Additional project scope related information was provided by the project
team and specialty groups as required. The overall state of development of the project
design elements was estimated to be about 10 percent complete.

The base cost estimate focused on several major facets of construction outlined in the
following list:

1. South Highway Approach = Mill Plain Boulevard Interchange
= |-5 Main Line = 4t Plain Boulevard Interchange
= Collector/Distributor Roads = 20t Street and 33 Street
Bridges

= Victory Boulevard Interchange
= SR-500 Interchange
= Marine Drive Interchange
3. Columbia River Bridges
= Hayden Island Interchange
4. Transit
2. North Highway Approach
= Beginning of Project to State Line
= |-5 Main Line
= State Line to Clark College
= Collector/Distributor Roads
=  Clark College to End of the Project
=  SR-14 Interchange
=  State Line to End of the Project
= Evergreen Boulevard Bridge
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Tables 5 and 6 summarize the base costs and the base costs with uncertainties of the

different project alternatives.

detailed costs for each project activity can be found in Appendix D.

Table 5: Base Costs Summary Table

Additional information on the project base costs including

Base Costs Preliminary Engineering | Right-of-Way Construction Total
Downstream Replacement with BRT $194,331,235 | $117,776,596 | $2,311,861,467 | $2,623,969,298
Upstream Replacement with BRT $192,032,585 | $93,153,600 | $2,371,800,413 | $2,656,986,598
Vancouver Downstream Replacement with LRT $206,620,763 | $117,776,596 | $2,442,726,314 | $2,767,123,673
Alignment Upstream Replacement with LRT $204,374,200 | $93,153,600 | $2,503,219,918 | $2,800,747,719
Supplemental with BRT $218,577,377 | $143,728,900 | $2,084,392,691 | $2,446,698,968
Supplemental with LRT $224,779,001 | $144,857,180 | $2,194,471,885 | $2,564,108,066
Downstream Replacement with BRT $194,331,235 | $117,776,596 | $2,311,861,467 | $2,623,969,298
Upstream Replacement with BRT $192,032,585 | $93,153,600 | $2,371,800,413 | $2,656,986,598
I-5 Downstream Replacement with LRT $206,620,763 | $117,776,596 | $2,442,726,314 | $2,767,123,673
Alignment Upstream Replacement with LRT $204,374,200 | $93,153,600 | $2,503,219,918 | $2,800,747,719
Supplemental with BRT $218,577,377 | $143,728,900 | $2,084,392,691 | $2,446,698,968
Supplemental with LRT $224,779,001 | $144,857,180 | $2,194,471,885 | $2,564,108,066
Downstream Replacement with BRT Mill District $177,830,635 | $105,117,196 | $2,134,707,942 | $2,417,655,773
Downstream Replacement with BRT Clark
MOS College $173,553,884 | $114,855,196 | $2,155,851,354 | $2,444,260,434
Design Downstream Replacement with LRT Mill District $183,390,757 | $102,953,196 | $2,193,863,659 | $2,480,207,612
Downstream Replacement with LRT Clark
College $180,657,244 | $112,691,196 | $2,231,491,377 | $2,524,839,817
Table 6: Base Costs with Uncertainties Summary Table
Base Cost Uncertainties Preliminary Engineering | Right-of-Way Construction Total
Downstream Replacement with BRT $202,716,780 | $122,235218 | $2,414,812,310 | $2,739,764,308
Upstream Replacement with BRT $200,318,942 | $96,984,336 | $2,476,924,918 | $2,774,228,197
Vancouver Downstream Replacement with LRT $215,536,611 | $122,235218 | $2,551,419,134 | $2,889,190,963
Alignment Upstream Replacement with LRT $213,193,108 | $96,984,336 | $2,614,107,355 | $2,924,284,799
Supplemental with BRT $228,009,162 | $143,728,900 | $2,135,233,409 | $2,506,971,471
Supplemental with LRT $234,478,392 | $144,857,180 | $2,248,355,921 | $2,627,691,493
Downstream Replacement with BRT $202,716,780 | $122,235218 | $2,414,812,310 | $2,739,764,308
Upstream Replacement with BRT $200,318,942 | $96,984,336 | $2,476,924,918 | $2,774,228,197
-5 Downstream Replacement with LRT $215,536,611 | $122,235218 | $2,551,419,134 | $2,889,190,963
Alignment Upstream Replacement with LRT $213,193,108 | $96,984,336 | $2,614,107,355 | $2,924,284,799
Supplemental with BRT $228,009,162 | $143,728,900 | $2,135,233,409 | $2,506,971,471
Supplemental with LRT $234,478,392 | $144,857,180 | $2,248,355,921 | $2,627,691,493
Downstream Replacement with BRT Mill District $185,504,166 | $109,029,555 | $2,228,091,511 | $2,522,625,232
Downstream Replacement with BRT Clark
MOS College $181,042,870 | $119,187,757 | $2,250,256,659 | $2,550,487,287
Design Downstream Replacement with LRT Mill District $191,304,212 | $106,772,177 | $2,289,842,481 | $2,587,918,870
Downstream Replacement with LRT Clark
College $188,452,746 | $116,930,379 | $2,329,253,988 | $2,634,637,114
21
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CHAPTER 3: PROJECT WORKSHOP NOTES AND KEY ASSUMPTIONS

3.1 PROJECT SPECIFIC ASSUMPTIONS

The following assumptions were made in the estimation of project costs and/or project
schedule:

1. Escalation factors were developed separately for different project components. All
construction costs are based on the values estimated in HDR’s June 14th 2006 technical
report for WSDOT, “Risk Analysis of Cost Escalation Factors for Highway Construction
Materials”. For Preliminary Engineering and Right-of-Way activities, annually constant
escalation rates were used based on the values provided by the WSDOT Strategic
Planning & Programming - Systems Analysis & Program Development Office. Tables 7
and 8 present escalation factors for estimating future preliminary engineering, right of
way, and construction costs.

Table 7: Construction Cost Escalation

e[ weamn | o T e,
2006 5.2% 2.8% 8.5%
2007 5.2% 2.8% 8.5%
2008 5.2% 2.8% 8.5%
2009 4.9% 2.2% 8.6%
2010 4.5% 1.6% 8.6%
2011 4.2% 1.0% 8.7%
2012 3.9% 0.4% 8.8%
2013 3.5% -0.2% 8.8%
2014 3.2% -0.8% 8.9%
2015 2.8% -1.4% 8.9%
2016 2.5% -2.0% 9.0%
2017 2.5% -2.0% 9.0%
2018 2.5% -2.0% 9.0%
2019 2.5% -2.0% 9.0%
2020 2.5% -2.0% 9.0%
2021 2.5% -2.0% 9.0%

Table 8: Preliminary Engineering and ROW Escalation

. Lower Upper
Median | 4600 imit | 10% Limit
PE 2.80% 2.00% 3.60%
ROW 6.80% 4.00% 9.60%

2. Base Cost Uncertainties have been developed by the cost team for the CRC project.
These uncertainties reflect the range of expected deviation from the base cost estimates.
Base cost uncertainties are determined for each of the cost categories. Table 9 presents
the ranges of values. Many of the categories have a positive skew indicating that there is
a high likelihood that base costs will increase.
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Table 9: Base Cost Uncertainties

Description Low Most Likely | High

Pavement -10.00% 0.00% 15.00%
Earthwork -10.00% 0.00% 20.00%
Bridges -15.00% 0.00% 20.00%
Walls -10.00% 0.00% 20.00%
Other -10.00% 0.00% 10.00%
Guideway -5.00% 0.00% 20.00%
Tracks -10.00% 0.00% 15.00%
Stations -10.00% 0.00% 20.00%
Sitework -5.00% 0.00% 20.00%
Systems -5.00% 0.00% 20.00%
Non-Distributed Construction Costs -5.00% 0.00% 15.00%
Non-Distributed Construction Costs (Bridge | -5.00% 0.00% 15.00%
Professional Services -5.00% 0.00% 15.00%
Support Facilities and Vehicles -5.00% 0.00% 15.00%
Right-of-Way -5.00% 0.00% 15.00%
Right-of-Way (Bridge) -5.00% 0.00% 10.00%

3. The Cost Impact of Schedule Delays are the costs added on to total project costs for each
month of delay. The project team estimates that this annual cost is approximately 1% of

total construction costs.

3.2 RiIsks

A number of event risks were discussed during the July 2007 workshop. They are
summarized in the risk registers provided in Appendix E, at the end of this report. Risk
Registers for the Vancouver Alignment, I-5 Alignment, and MOS Design are all included.
Categories of risks reviewed during the Risk Assessment Process (RAP) Session include river

crossing, highway, transit, construction, environmental,

technical/structural, and traffic risks.

Columbia River Crossing
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CHAPTER 4: MODEL RESULTS

4.1 CosT DISTRIBUTIONS

Vancouver Alignment

Results for Vancouver Alignment scenarios are shown in Figure 11 and Table 10. Figure 11
shows the probability distribution of project costs for all Vancouver Alighment alternatives.
The costs are the lowest for the Supplemental Crossing with BRT alternative and highest for
the Upstream Replacement Crossing with LRT. In the table below the contingency for the
Vancouver Alignment alternatives is presented. This is the percent contingency that would
need to be added to the base cost to demonstrate the level of risk in the alternative at the
upper end of the 80% confidence interval. By this measure the Supplemental Crossing with
BRT has the highest level of risk.

2a: Downstream
Replacement w/
BRT

2b: Upstream
Replacement w/
BRT

3a: Downstream
Replacement w/
LRT

3b: Upstream
Replacement
W/LRT

4: Supplemental
Crossing w/ BRT

5: Supplemental
Crossing w/ LRT

Contingency

45.8%

50.3%

45.2%

49.7%

50.7%

50.5%

For the 2a Downstream Replacement Crossing with BRT alternative on the Vancouver
Alignment there is only a 10% probability that construction costs will exceed $3.83 billion.
The 80% confidence interval range between a 90% probability of exceeding and a 10%
likelihood of exceeding is between $3.31 billion and $3.83 billion. The base cost of $2.64
billion is far below this range.

The 2b Upstream Replacement Crossing with BRT alternative on the Vancouver Alignment
has higher costs than the similar downstream crossing. There is 10% probability that
construction costs are will exceed $3.99 billion. The 80% confidence interval range between
a 90% probability of exceeding and a 10% likelihood of exceeding is between $3.44billion
and $3.99 billion. The base cost of $2.66 billion is far below this range.

The 3a Downstream Replacement Crossing with LRT alternative on the Vancouver Alignment
has higher costs than the similar alternative featuring BRT. The difference in transit type
produces a 10% probability that construction will exceed $4.02 billion. The 80% confidence
interval range between a 90% probability of exceeding and a 10% likelihood of exceeding is
between $3.51 billion and $4.02 billion. The base cost of $2.77 billion is far below this
range.

The 3b Upstream Replacement Crossing with LRT alternative on the Vancouver Alignment
has higher costs than the similar alternative featuring BRT as well as higher than the similar
downstream crossing. The difference in transit type and crossing location produces a 10%
probability that construction will exceed $4.19 billion. The 80% confidence interval range
between a 90% probability of exceeding and a 10% likelihood of exceeding is between $3.64
billion and $4.19 billion. The base cost of $2.8 billion is far below this range.

The 4 Supplemental Crossing with BRT alternative on the Vancouver Alignment has lower
costs than either of the other two BRT alternatives on the Vancouver Alignment. The use of
only a supplemental bridge span produces a 10% probability that construction will exceed
$3.69 billion. The 80% confidence interval range between a 90% probability of exceeding
and a 10% likelihood of exceeding is between $3.27 billion and $3.69 billion. The base cost
of $2.45 billion is far below this range.
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The 5 Supplemental Crossing with LRT alternative on the Vancouver Alignment has lower
costs than the other two LRT alternatives on the Vancouver Alignment, but they are higher
than the costs for the Supplemental Crossing with BRT. The Supplemental Crossing with LRT
is only 10% will exceed costs of $3.86 billion. The 80% confidence interval range between a
90% probability of exceeding and a 10% likelihood of exceeding is between $3.43 billion and
$3.86 billion. The base cost of $2.56 billion is far below this range.
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Figure 11: Total Project Costs Vancouver Alignment
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Table 10: Vancouver Alignment Project Costs Summary Table

Mean Expected 2a: 2b: 3a: 3b: 4: 5:

Outcomeps Downstream Upstream Downstream Upstream Supplemental | Supplemental

($millions) Replacement | Replacement | Replacement | Replacement Crossing w/ Crossing w/
w/ BRT w/ BRT w/ LRT W/LRT BRT LRT

Baseline Costs $2,624.0 $2,657.0 $2,767.1 $2,800.7 $2,446.7 $2,564.1

Baseline

Escalated Costs $3,166.4 $3,292.8 $3,337.1 $3,480.5 $2,998.0 $3,154.1

Mean Expected

Outcomes $3,560.6 $3,698.5 $3,748.3 $3,906.8 $3,462.1 $3,630.0

10 % Probability

of Exceeding $3,825.9 $3,994.1 $4,018.4 $4,193.5 $3,686.1 $3,860.2

40% Probability

of Exceeding $3,618.6 $3,765.1 $3,808.9 $3,974.1 $3,509.0 $3,678.0

50% Probability

of Exceeding $3,574.2 $3,709.8 $3,761.2 $3,913.8 $3,467.4 $3,631.7

90% Probability

of Exceeding $3,311.8 $3,444.1 $3,505.6 $3,643.9 $3,267.0 $3,433.6

I-5 Alignment

Results for I-5 Alignment scenarios are shown in Figure 12 and Table 11. Figure 12 shows
the probability distribution of project costs for all I-5 Alignment alternatives. The costs are
the lowest for the Supplemental Crossing with BRT alternative and highest for the Upstream
Replacement Crossing with LRT. In the table below the contingency for the I-5 Alignment
alternatives is presented. This is the percent contingency that would need to be added to the
base cost to demonstrate the level of risk in the alternative at the upper end of the 80%
confidence interval. By this measure the Supplemental Crossing with BRT has the highest
level of risk.

2a: Downstream 2b: Upstream 3a: Downstream 3b: Upstream

Replacement w/
BRT

Replacement w/
BRT

Replacement w/
LRT

Replacement
W/LRT

4: Supplemental
Crossing w/ BRT

5: Supplemental
Crossing w/ LRT

Contingency

52.6%

57.0%

51.2%

56.7%

58.6%

58.0%

For the 2a Downstream Replacement Crossing with BRT alternative on the I-5 Alignment
there is only a 10% probability that construction costs will exceed $4.00 billion. With base
costs of $2.62 billion, the probability distribution of likely project costs range from a 90%
probability of exceeding $3.51 billion to a 10% likelihood of exceeding $4.00 billion. The
median expected outcome is $3.75 billion.
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The 2b Upstream Replacement Crossing with BRT alternative on the I-5 Alignment has higher
costs than the similar downstream crossing. There is 10% probability that construction costs
are likely to exceed $4.17 billion. The 2b alternative has a base cost of $2.66 billion. There
is an 80% probability the project costs will be between $3.63 billion and $4.17 billion with a

median value of $3.90 billion.

The 3a Downstream Replacement Crossing with LRT alternative on the I-5 Alignment has
higher costs than the similar alternative featuring BRT. The difference in transit type
produces a 10% probability that construction will exceed $4.18 billion. This alternative has
base costs of $2.77 billion. There is an 80% probability project costs will be between$3.70
billion and $4.18 billion.

The 3b Upstream Replacement Crossing with LRT alternative on the I-5 Alignment has higher
costs than the similar alternative featuring BRT as well as higher than the similar
downstream crossing. The difference in transit type and crossing location produces a 10%
probability that construction will exceed $4.40 billion. This alternative has base costs of
$2.8 billion. There is an 80% probability the project costs will be between $3.83 billion and
$4.40 billion with the median at $4.11 billion.

The 4 Supplemental Crossing with BRT alternative on the I-5 Alignment has lower costs than
either of the other two BRT alternatives on the I-5 Alignment. The use of only a supplemental
bridge span produces a 10% probability that construction will exceed $3.88 billion. There is
a $2.45 billion base cost for this alternative. Project Costs have an 80% probability of being
between $3.46 billion and $3.88 billion with the median project costs expected to be $3.65
billion.

The 5 Supplemental Crossing with LRT alternative on the I-5 Alighment has lower costs than
the other two LRT alternatives on the I-5 Alignment, but they are higher than the costs for the
Supplemental Crossing with BRT. The Supplemental Crossing with LRT is only 10% likely to
exceed costs of $4.05 billion. The base costs for this project are $2.56 billion. There is an
80% likelihood project costs will fall between $3.64 billion and $4.05 billion with the median
expected value being $3.83 billion.
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Figure 12: Total Project Costs I-5 Alignment

Total Costs Comparison |-5 Alignment
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Table 11: 1-5 Alignment Project Costs Summary Table

Mean Expected 2a: 2b: 3a: 3b: 4: 5:

Outcomeps Downstream Upstream Downstream Upstream Supplemental | Supplemental

($millions) Replacement | Replacement | Replacement | Replacement Crossing w/ Crossing w/
w/ BRT w/ BRT w/ LRT W/LRT BRT LRT

Base Costs $2,624.0 $2,657.0 $2,767.1 $2,800.7 $2,446.7 $2,564.1

Baseline

Escalated Costs $3,166.4 $3,292.8 $3,337.1 $3,480.5 $2,998.0 $3,154.1

Mean Expected

Outcomes $3,753.5 $3,891.4 $3,941.6 $4,100.1 $3,657.1 $3,824.9

10 % Probability

of Exceeding $4,003.8 $4,170.5 $4,183.6 $4,389.7 $3,879.7 $4,050.8

40 % Probability

of Exceeding $3,793.5 $3,947.9 $3,990.5 $4,156.1 $3,691.0 $3,863.4

50% Probability

of Exceeding $3,745.3 $3,898.3 $3,937.5 $4,105.8 $3,648.7 $3,825.9

90% Probability

of Exceeding $3,514.4 $3,634.7 $3,701.7 $3,826.0 $3,455.9 $3,635.3

MOS Design

Results for MOS Design scenarios are shown in Figure 13 and Table 12. Figure 13 shows
the probability distribution of project costs for all MOS Design alternatives. The costs are the
lowest for the Mill District BRT alternative and highest for the Clark College LRT alternative. In
the table below the contingency for the MOS Design alternatives is presented. This is the
percent contingency that would need to be added to the base cost to demonstrate the level
of risk in the alternative at the upper end of the 80% confidence interval. By this measure
the Mill District BRT has the highest level of risk.

2a: Downstream

Replacement w/

BRT Mill District
MOS

2a: Downstream
Replacement w/
BRT Clark College
MOS

3a: Downstream

Replacement w/

LRT Mill District
MOS

3a: Downstream
Replacement w/
LRT Clark College
MOS

Contingency

46.9%

46.4%

46.4%

46.2%

The 2a Downstream Replacement Crossing with BRT MOS alternative on the Mill District
Alignment has lower costs than either of the two full segment Downstream Replacement
Crossings with BRT. The use of only the minimal operable segment on the Mill District
Alignment produces a 10% probability that construction will exceed $3.55 billion. There is a
$2.42 billion base cost for this alternative. Project Costs have an 80% probability of being
between $3.13 billion and $3.55 billion with the median project costs expected to be $3.33

billion.
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The 2a Downstream Replacement Crossing with BRT MOS alternative on the Clark College
Alignment has lower costs than either of the two full segment Downstream Replacement
Crossings with BRT but not quite as low as the Mill District Alignment. The use of only the
minimal operable segment on the Clark College Alignment produces a 10% probability that
construction will exceed $3.58 billion. There is a $2.44 billion base cost for this alternative.
Project Costs have an 80% probability of being between $3.15 billion and $3.58 billion with
the median project costs expected to be $3.36 billion.

The 3a Downstream Replacement Crossing with LRT MOS alternative on the Mill District
Alignment has lower costs than either of the two full segment Downstream Replacement
Crossings with LRT. The use of only the minimal operable segment on the Mill District
Alignment produces a 10% probability that construction will exceed $3.63 billion. There is a
$2.48 billion base cost for this alternative. Project Costs have an 80% probability of being

between $3.20 billion and $3.63 billion with the median project costs expected to be $3.40
billion.

The 3a Downstream Replacement Crossing with LRT MOS alternative on the Clark College
Alignment has lower costs than either of the two full segment Downstream Replacement
Crossings with LRT but not quite as low as the Mill District Alignment. The use of only the
minimal operable segment on the Clark College Alignment produces a 10% probability that
construction will exceed $3.69 billion. There is a $2.52 billion base cost for this alternative.
Project Costs have an 80% probability of being between $3.26 billion and $3.69 billion with
the median project costs expected to be $3.46 billion.
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Figure 13: Total Project Costs MOS Design

Total Costs Comparison MOS Design
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Table 12: MOS Design Project Costs Summary Table

2a: 2a: 3a: 3a:
Mean Expected Downstream Downstream Downstream Downstream
Outcomes Replacement | Replacement | Replacement | Replacement
($millions) w/ BRT Mill w/ BRT Clark w/ LRT Mill w/ LRT Clark

District MOS College MOS District MOS College MOS

Base Costs $2,417.7 $2,444.3 $2,480.2 $2,524.8

Baseline

Escalated Costs $2,927.5 $2,958.8 $3,003.6 $3,057.0

Mean Expected

Outcomes $3,333.0 $3,367.5 $3,413.4 $3,472.0
<1)? é/iczré’ﬁﬁgi"ty $3,552.4 $3,579.5 $3,631.7 $3,691.8
3? gcifcﬁﬁgmty $3,368.9 $3,392.8 $3,448.3 $3,506.1
Zzﬁ:c;?nzabmty o $3,327.1 $3,355.5 $3,403.5 $3,462.0
90% Probability of $3.125.8 63,1506 632046 532552

Exceeding

4.2 SCHEDULE DISTRIBUTIONS

All project schedules are contingent on a November 1, 2006 start for the initial project
activities. The complete baseline and risk adjusted schedules are provided in Appendix D. At
the current level of design there is no difference in the schedule for constructing the BRT
transit option and the LRT transit option.

Vancouver Alignment

In the Vancouver Alignment the shortest project schedules are for the two downstream
replacement bridge options. This is true with an expected baseline end date of April 2015,
and a 90% chance of completion by June of 2018. The downstream replacement options
have an 80% likelihood of being completed between May of 2016 and June of 2018, with a
median end date of May 2017.

The next shortest schedules belong to the two supplemental crossing project options. The
expected baseline end date for these alternatives is June of 2015, with 90% likelihood that
risk events will not delay the project past August of 2018. The supplemental crossing
options have an 80% likelihood of being completed between October 2016 and August 2019
with a median end date of February 2018.

The project schedule for the upstream replacement bridges on the Vancouver Alignment is
the longest for any of this alignment. The expected baseline end date for these alternatives
is July of 2019, with 90% likelihood that risk events will not delay the project past March of
2023. The upstream replacement crossing options have an 80% likelihood of being

Columbia River Crossing 33

Cost Risk Assessment



completed between September 2019 and March 2023 with a median end date of June
2021.
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Figure 14: Expected Dates of Completion Vancouver Alignment

Finish Date Comparison Vancouver Alignment
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Table 13: Vancouver Alignment Project End Date Summary Table

2a: 2b: 3a: 3b: 4: 5:
Project End Dates Downstream Upstream Downstream Upstream Supple_mental Supple_mental
Replacement | Replacement | Replacement | Replacement Crossing w/ Crossing w/
w/ BRT w/ BRT w/ LRT WILRT BRT LRT

Baseline Project End Date |  4/1/2015 7/1/2019 4/1/2015 7/1/2019 6/1/2015 6/1/2015
Mean Expected End Date 4/29/2017 5/25/2021 4/29/2017 5/25/2021 2/1/2018 2/1/2018
EO % Probability of 6/6/2018 3/25/2023 6/6/2018 3/25/2023 8/22/2019 8/22/2019

xceeding
40% Probability of 712312017 10/21/2021 712312017 10/21/2021 6/5/2018 6/5/2018
Exceeding
50% Probability of 5/15/2017 6/23/2021 5/15/2017 6/23/2021 2/8/2018 2/8/2018
Exceeding
90% Probability of 5/11/2016 9/8/2019 5/11/2016 9/8/2019 10/10/2016 10/10/2016
Exceeding
I-5 Alignment

In the I-5 Alignment the shortest project schedules are for the two downstream replacement
bridge options. This is true with an expected baseline end date of April 2015, and a 90%
chance of completion by June of 2018. The downstream replacement options have an 80%
likelihood of being completed between May of 2016 and June of 2018, with a median end
date of May 2017.

The next shortest schedules belong to the two supplemental crossing project options. The
expected baseline end date for these alternatives is June of 2015, with 90% likelihood that
risk events will not delay the project past August of 2018. The supplemental crossing
options have an 80% likelihood of being completed between October 2016 and August 2019
with a median end date of January 2018.

The project schedule for the upstream replacement bridges on the I-5 Alignment is the
longest for any of this alignment. The expected baseline end date for these alternatives is
July of 2019, with 90% likelihood that risk events will not delay the project past April of 2023.
The upstream replacement crossing options have an 80% likelihood of being completed
between October 2019 and April 2023 with a median end date of June 2021.
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Figure 15: Expected Dates of Completion I-5 Alignment

Finish Date Comparison I-5 Alignment
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Table 14: 1-5 Project End Date Summary Table

2a: 2b: 3a: 3b: 4: 5:
. Downstream Upstream Downstream Upstream Supplemental | Supplemental
Project End Dates . b
Replacement | Replacement | Replacement | Replacement Crossing w/ Crossing w/
w/ BRT w/ BRT w/ LRT W/LRT BRT LRT
Baseline Project End Date 4/1/2015 7/1/2019 4/1/2015 7/1/2019 6/1/2015 6/1/2015
Mean Expected End Date 4/29/2017 5/25/2021 4/29/2017 5/25/2021 2/1/2018 2/1/2018
10 % Probability of 6/5/2018 4/1/2023 6/5/2018 4/1/2023 8/29/2019 8/29/2019
Exceeding
40 % Probability of 7/15/2017 11/4/2021 7/15/2017 11/4/2021 5/12/2018 5/12/2018
Exceeding
50% Probability of 5/6/2017 6/10/2021 5/6/2017 6/10/2021 1/24/2018 1/24/2018
Exceeding
90% Probability of 5/14/2016 | 10/14/2019 | 5/14/2016 | 10/14/2019 | 10/27/2016 | 10/27/2016
Exceeding
MOS Design
The MOS design alternatives do not feature differences in project schedule whether they go
to Mill District or Clark College. Combine this with the lack of schedule difference between
BRT and LRT alternatives and all four MOS alternatives have the same likely schedule. The
expected baseline end date for these alternatives is May of 2015, with 90% likelihood that
risk events will not delay the project past July of 2017. The upstream replacement crossing
options have an 80% likelihood of being completed between December 2015 and July 2017
with a median end date of August 2016.
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Figure 16: Expected Dates of Completion MOS Design
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Table 15: MOS Design Project End Date Summary Table

2a: 2a: 3a: 3a:
Downstream Downstream Downstream Downstream
Project End Dates Replacement | Replacement | Replacement | Replacement
w/ BRT Mill w/ BRT Clark w/ LRT Mill w/ LRT Clark
District MOS | College MOS | District MOS | College MOS
Baseline Project End Date 5/9/2015 5/9/2015 5/9/2015 5/9/2015
Mean Expected End Date 9/6/2016 9/6/2016 9/6/2016 9/6/2016
10 % Probability of
Exceeding 71412017 71412017 71412017 71412017
40 % Probability of 10/28/2016 | 10/28/2016 | 10/28/2016 | 10/28/2016
Exceeding
50% Probability of 8/31/2016 8/31/2016 8/31/2016 8/31/2016
Exceeding
90% Probability of 12/11/2015 | 12112015 | 12/11/2015 | 12/11/2015

Exceeding
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4.3

IDENTIFICATION OF KEY RISKS AND OPPORTUNITIES AND TORNADO DIAGRAMS

The tornado charts in the following pages are used to identify the key risks for each project
alternative. This tornado chart shows the expected value of the cost or schedule impact for
each event risk. The expected impact is calculated as the product of the probability of
occurrence and the cost or delay estimate provided by the panelists.

Key Cost Risks and Opportunities

Figure 17 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for a downstream replacement crossing with
BRT for the Vancouver Alignment. The I-5 alighment has some minor differences. There is
no $104 million opportunity for the I-5, and the TR-Kiggins Bowl / Lincoln Park and Ride
event has an expected value of $69 million rather than $22 million. The top 5 risks
applicable to both of the Vancouver Alignment and the I-5 Alignment for downstream
replacement crossing with BRT are:1

1.

ok N

Required freeway lid in city of Vancouver (19);

R-4 - HCT inside segmental box (16);

T-3 - Park and Rides at Lincoln and Expo Center (27);

Other major projects in the area at the same time (Construction); and

0-2 - Keep the profile elevated across Hayden Island (21-22).

! The number in parenthesis following each risk is the activity number the risk is applied to.

Columbia River Crossing
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Figure 17: Key Cost Risks Downstream Replacement Crossing with BRT

Tonado Chart: Expected Incremental Cost ($million)
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Figure 18 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for an upstream replacement crossing with
BRT for the Vancouver Alignment. The I-5 alighment has some minor differences. There is
no $104 million opportunity for the I-5, and the TR-Kiggins Bowl / Lincoln Park and Ride
event has an expected value of $69 million rather than $22 million. The top 5 risks
applicable to both of the Vancouver Alignment and the I-5 Alignment for upstream
replacement crossing with BRT are:2

1. Required freeway lid in city of Vancouver (19);
R-4 - HCT inside segmental box (16);
T-3 - Park and Rides at Lincoln and Expo Center (27);

Other major projects in the area at the same time (Construction); and

ok 0N

0-2 - Keep the profile elevated across Hayden Island (21-22).

% The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 18: Key Cost Risks Upstream Replacement Crossing with BRT

Tonado Chart: Expected Incremental Cost ($million)
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Figure 19 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for a downstream replacement crossing with
LRT for the Vancouver Alignment. The I-5 alignment has some minor differences. There is no
$104 million opportunity for the I-5, and the TR-Kiggins Bowl / Lincoln Park and Ride event
has an expected value of $69 million rather than $22 million. The top 5 risks applicable to
both of the Vancouver Alignment and the I-5 Alignment for downstream replacement crossing
with LRT are:3

Required freeway lid in city of Vancouver (19);
R-4 - HCT inside segmental box (16);
T-3 - Park and Rides at Lincoln and Expo Center (27);

Other major projects in the area at the same time (Construction); and

ok N PR

0-2 - Keep the profile elevated across Hayden Island (21-22).

® The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 19: Key Cost Risks Downstream Replacement Crossing with LRT

Tonado Chart: Expected Incremental Cost ($million)
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Figure 20 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for an upstream replacement crossing with

LRT for the Vancouver Alignment. The I-5 alignment has some minor differences. There is no
$104 million opportunity for the I-5, and the TR-Kiggins Bowl / Lincoln Park and Ride event
has an expected value of $69 million rather than $22 million. The top 5 risks applicable to
both of the Vancouver Alignment and the I-5 Alignment for upstream replacement crossing
with LRT are:4

Required freeway lid in city of Vancouver (19);
R-4 - HCT inside segmental box (16);
T-3 - Park and Rides at Lincoln and Expo Center (27);

Other major projects in the area at the same time (Construction); and

ok N PR

0-2 - Keep the profile elevated across Hayden Island (21-22).

* The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 20: Key Cost Risks Upstream Replacement Crossing with LRT

Tonado Chart: Expected Incremental Cost ($million)
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Figure 21 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for supplemental crossing with BRT for the
Vancouver alignment. The I-5 alignment has some minor differences. There is a $104
million opportunity for the I-5 and not the Vancouver alignment, and the TR-Kiggins Bowl /

Lincoln Park and Ride event has an expected value of $69 million rather than $22 million.

The top 5 risks applicable to both of the Vancouver alignment and the I-5 Alignment for
upstream replacement crossing with LRT are:5

1.

ok 0N

Required freeway lid in city of Vancouver (19);

R-4 - HCT inside segmental box (16);

T-3 - Park and Rides at Lincoln and Expo Center (27);

Other major projects in the area at the same time (Construction); and

0-2 - Keep the profile elevated across Hayden Island (21-22).

®> The number in parenthesis following each risk is the activity number the risk is applied to.

Columbia River Crossing
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Figure 21: Key Cost Risks Supplemental Crossing with BRT

Tonado Chart: Expected Incremental Cost ($million)
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Figure 22 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for supplemental crossing with LRT for the
Vancouver alignment. The I-5 alignment has some minor differences. There is a $104
million opportunity for the I-5 and not the Vancouver alignment, and the TR-Kiggins Bowl /

Lincoln Park and Ride event has an expected value of $69 million rather than $22 million.

The top 5 risks applicable to both of the Vancouver alignment and the I-5 Alignment for
upstream replacement crossing with LRT are:6

1.

ok 0N

Required freeway lid in city of Vancouver (19);

R-4 - HCT inside segmental box (16);

T-3 - Park and Rides at Lincoln and Expo Center (27);

Other major projects in the area at the same time (Construction); and

0-2 - Keep the profile elevated across Hayden Island (21-22).

® The number in parenthesis following each risk is the activity number the risk is applied to.

Columbia River Crossing
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Figure 22: Key Cost Risks Supplemental Crossing with LRT

Tonado Chart: Expected Incremental Cost ($million)
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Cther major projects inthe ares at the same time? (Al Construction Costs) -:I $20.00
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Signature bridge (13-18) -:I $10.00
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Change in right-of-way costs due to condemnation (&l interchange) -:I §7.36
Wi-6 - Relocate Fourth Plain MB Braided Ramgp at Mill Plain (25 -$6.00 I:
Change in right-of-way costs due to market expectations (10) _:I $5.94
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Context sensitive solutions (river crozsing) (13-18) -:I $5.00
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-1 - Shift I-5 Alignment across Hayden Island outside the footprint of the existing freeway (21,22) _:I $4.80
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Figure 23 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for the downstream replacement crossing with
BRT for the MOS Design Alternative for both the Mill District Alignment and the Clark College

Alignment.”

1. Required freeway lid in city of Vancouver (19);
R-4 - HCT inside segmental box (16);
Other major projects in the area at the same time (Construction);
0-2 - Keep the profile elevated across Hayden Island (21-22); and
Signature Bridge (13-18)

ok 0N

" The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 23: Key Cost Risks Downstream Replacement Crossing with BRT MOS

Tonado Chart: Expected Incremental Cost ($million)
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Figure 24 below is a graphical representation of the expected value the major events that
might create a project cost risk or opportunity for the downstream replacement crossing with
LRT for the MOS Design Alternative for both the Mill District Alignment and the Clark College

Alignment.8

1. Required freeway lid in city of Vancouver (19);
R-4 - HCT inside segmental box (16);
Other major projects in the area at the same time (Construction);
0-2 - Keep the profile elevated across Hayden Island (21-22); and
Signature Bridge (13-18)

ok 0N

® The number in parenthesis following each risk is the activity number the risk is applied to.

Columbia River Crossing 55
Cost Risk Assessment



Figure 24: Key Cost Risks Downstream Replacement Crossing with LRT MOS

Tonado Chart: Expected Incremental Cost ($million)

Required freeveay lid in city of Vancouver (19) ] $1.04
FE-4 - HCT ingide segmental box (16) -$37.50 | 1
Cther major projects in the area at the same time? (&l Construction Costs) | ] $20.00
0.2 - Keep the profile elevated across Hayden Island (21,22) ] $12.47
Signature bridge (13-18) [ $10.00
R-2 - & Dismeter Driven Piles (13-16) -$9.00 |:
Limitations on construction site access and material delivery (13-18) :l $9.00
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Key Schedule Risks and Opportunities

Figure 25 below is a graphical representation of the expected delay that may occur due to
event risks forecasted by risk panel. Excluding the risks exclusive to either the Vancouver or
I-5 Alignment (the Vancouver Transit Alignment Risk applicable to only the Vancouver
Alignment), the top 5 risks expected to impact downstream replacement crossings with BRT

are:®

1.

o &~ W N

Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);
Supplementary EIS (SEIS)/ additional environmental analysis required (8);
Compliance with permitting requirements for work in the water (13-16, 31); and

Experience of contractor for foundations and superstructure (13-16, 31).

® The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 25: Key Schedule Risks Downstream Replacement Crossing with BRT

Tornado Chart: Expected Schedule Delays (months)
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Figure 26 below is a graphical representation of the expected delay that may occur due to
event risks forecasted by risk panel. Excluding the risks exclusive to either the Vancouver or
I-5 Alignment (the Vancouver Transit Alignment Risk applicable to only the Vancouver
Alignment), the top 5 risks expected to impact upstream replacement crossings with BRT
are:10

R-4 - HCT inside segmental box (16);
Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);

Supplementary EIS (SEIS)/ additional environmental analysis required (8); and

ok 0N

Compliance with permitting requirements for work in the water (13-16, 31).

19 The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 26: Key Schedule Risks Upstream Replacement Crossing with BRT

Tornado Chart: Expected Schedule Delays (months)
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Figure 27 below is a graphical representation of the expected delay that may occur due to
event risks forecasted by risk panel. Excluding the risks exclusive to either the Vancouver or
I-5 Alignment (the Vancouver Transit Alignment Risk applicable to only the Vancouver
Alignment), the top 5 risks expected to impact downstream replacement crossings with LRT
are:11

Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);
Supplementary EIS (SEIS)/ additional environmental analysis required (8);

Compliance with permitting requirements for work in the water (13-16, 31); and

ok 0N

Experience of contractor for foundations and superstructure (13-16, 31).

1 The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 27: Key Schedule Risks Downstream Replacement Crossing with LRT

Tornado Chart: Expected Schedule Delays (months)
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Figure 28 below is a graphical representation of the expected delay that may occur due to
event risks forecasted by risk panel. Excluding the risks exclusive to either the Vancouver or
I-5 Alignment (the Vancouver Transit Alignment Risk applicable to only the Vancouver
Alignment), the top 5 risks expected to impact upstream replacement crossings with LRT
are:12

R-4 - HCT inside segmental box (16);
Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);

Supplementary EIS (SEIS)/ additional environmental analysis required (8); and

ok 0N

Compliance with permitting requirements for work in the water (13-16, 31).

12 The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 28: Key Schedule Risks Upstream Replacement Crossing with LRT

Tornado Chart: Expected Schedule Delays (months)
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Figure 29 below is a graphical representation of the expected delay that may occur due to

event risks forecasted by risk panel. Excluding the risks exclusive to either the Vancouver or

I-5 Alignment (the Vancouver Transit Alignment Risk of an 8 month expected delay not
depicted applicable to only the I-5 Alignment), the top 5 risks expected to impact
supplemental crossing with BRT are:13

Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);
Supplementary EIS (SEIS)/ additional environmental analysis required (8);

Compliance with permitting requirements for work in the water (13-16, 31); and

ok 0N

Experience of contractor for foundations and superstructure (13-16, 31).

3 The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 29: Key Schedule Risks Supplemental Crossing with BRT

Tornado Chart: Expected Schedule Delays (months)

Inadvertent discoveriesiarcheological findings during construction (18-207

] 5.4

Inadvertent discoveriesfarcheological findings during construction (25)

] 4.5

] 3.6

Supplementary EI= (SEIS) [ additional environmentsl snalysis required (8)

Compliance with permitting requirements for work in the water (13-16, 31)

| 3.6

] 3.6

Experience of contractor for foundations and superstructure (13-16, 31)

Inadequate bazeline schedule for property acouisition and relocation (217

] 3.4

| 3.0

Section 106 izsues expected (discoveries pre-construction) (8]

Section 106 issues expected (discoveries pre-construction) (2]

]3.0

Inadvertent dizcoveriesfarcheological findings during construction (27)

| 2.4

Inadvertent dizscoveriesiarcheological findings during construction (21-22)

1 2.4

Inadwvertert discoveriesiarcheological findings during construction (1.3-18)

1 2.4

Inadvertent discoveriesfarcheological findings during construction (28

1.8

Availability of pile installstion eguipment (13-16, 312 |

Perfarmance of expected pile installation methods (13-16, 31) |

Railroad involvement (13-207 |

Access plan, access hearings, justification repart (100 |

Funding changes for fizcal yvear (16, 27, 25, 29,1 |

Controversy on environmental grounds expected (NEPA challenges only) (8 |

Local communities pose objections (8]

Inadvertent dizcoveriesfarcheological findings during construction (267

I F
I
I
1.3
I K
1.4
1.4
1.2

0

Columbia River Crossing
Cost Risk Assessment

n 10 20

30 4.0 520 B0 7n

a.0

a0

66



Figure 30 below is a graphical representation of the expected delay that may occur due to

event risks forecasted by risk panel. Excluding the risks exclusive to either the Vancouver or

I-5 Alignment (the Vancouver Transit Alignment Risk of an 8 month expected delay not
depicted applicable to only the I-5 Alignment), the top 5 risks expected to impact
supplemental crossing with LRT are:14

Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);
Supplementary EIS (SEIS)/ additional environmental analysis required (8);

Compliance with permitting requirements for work in the water (13-16, 31); and

ok 0N

Experience of contractor for foundations and superstructure (13-16, 31).

1 The number in parenthesis following each risk is the activity number the risk is applied to.

Columbia River Crossing
Cost Risk Assessment

67



Figure 30: Key Schedule Risks Supplemental Crossing with LRT

Tornado Chart: Expected Schedule Delays (months)
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Figure 31 below is a graphical representation of the expected delay that may occur due to
event risks forecasted by risk panel. The top 5 risks expected to impact MOS downstream
replacement crossings with BRT are:15

1.

ok 0N

Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);
Supplementary EIS (SEIS)/ additional environmental analysis required (8);
Compliance with permitting requirements for work in the water (13-16, 31); and

Experience of contractor for foundations and superstructure (13-16, 31).

1> The number in parenthesis following each risk is the activity number the risk is applied to.

Columbia River Crossing
Cost Risk Assessment

69



Figure 31: Key Schedule Risks Downstream Replacement Crossing with BRT MOS

Tornado Chart: Expected Schedule Delays (months)
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Figure 32 below is a graphical representation of the expected delay that may occur due to
event risks forecasted by risk panel. The top 5 risks expected to impact MOS downstream
replacement crossings with LRT are:16

1.

ok 0N

Inadvertent discoveries of archeological findings during construction (19-20);
Inadvertent discoveries of archeological findings during construction (25);
Supplementary EIS (SEIS)/ additional environmental analysis required (8);
Compliance with permitting requirements for work in the water (13-16, 31); and

Experience of contractor for foundations and superstructure (13-16, 31).

18 The number in parenthesis following each risk is the activity number the risk is applied to.
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Figure 32: Key Schedule Risks Downstream Replacement Crossing with LRT MOS

Tornado Chart: Expected Schedule Delays (months)
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4.4 CAsSH FLow RESULTS

The simulated cash flows associated with the workshop assumptions and cost and schedule
outcomes are shown on the next pages. The cash flow results depict the highway and transit
costs as they are expected to occur by month. These results are only estimations as all
activity costs are distributed evenly throughout the duration of an activity, estimates reflect
the mean expected value of the project expressed as a percentage of an activity based on
highway and transit base cost percentages.
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Figure 33: Downstream Replacement Crossing with BRT Cash flow, Vancouver Alignment
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Figure 34: Downstream Replacement Crossing with BRT Cash flow, I-5 Alignment

W Highway M Transit

$140.0

Millions

$120.0 -

$100.0 -

$80.0

$60.0

Monthly Cashflow

$40.0 -

$20.0

i
so0 i1} |||||| ||||||m|un| ”“” |||||||||||||||||||” L

Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21

Columbia River Crossing
Cost Risk Assessment



Figure 35: Upstream Replacement Crossing with BRT Cash flow, Vancouver Alignment
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Figure 36: Upstream Replacement Crossing with BRT Cashflow, 1-5 Alignment
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Figure 37: Downstream Replacement Crossing with LRT Cashflow, Vancouver Alignment
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Figure 38: Downstream Replacement Crossing with LRT Cashflow, I-5 Alignment
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Figure 39: Upstream Replacement Crossing with LRT Cashflow, Vancouver Alignment
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Figure 40: Upstream Replacement Crossing with LRT Cashflow, 1-5 Alignment
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Figure 41: Supplemental Crossing with BRT Cashflow, Vancouver Alignment
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Figure 42: Supplemental Crossing with BRT Cashflow, 1-5 Alignment
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Figure 43: Supplemental Crossing with LRT Cashflow, Vancouver Alignment
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Figure 44: Supplemental Crossing with LRT Cashflow, 1-5 Alignment
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Figure 45: Downstream Replacement Crossing with BRT Mill District Cashflow, MOS Design
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Figure 46: Downstream Replacement Crossing with BRT Clark College Cashflow, MOS Design
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Figure 47: Downstream Replacement Crossing with LRT Mill District Cashflow, MOS Design
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Figure 48: Downstream Replacement Crossing with LRT Clark College Cashflow, MOS Design
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APPENDICES

Appendix A: Workshop Participants/Workshop Expenditures

Appendix B: Summary of Base Cost Validation and Base Schedule Duration
Appendix C: Risk Register

Appendix D: Cost Risk Assessment Process - Overview & Modeling Approach
Appendix E: Preliminary Results Presentation with Updated Base Costs

Appendix F: Preliminary Results Presentation Minimal Operable Segment
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APPENDIX A: WORKSHOP PARTICIPANTS/WORKSHOP EXPENDITURES

# Name }’gggﬂg Lgt Responsibility Telephone Email Address

1 Frank Green CRC Project Engineer 360-816-8855 greenf@columbiarivercrossing.org

2 | Khalid Bekka HDR Risk Lead 240-485-2605 khalid.bekka@hdrinc.com

3 Lynn Rust CRC g?rsciféfnt Deputy Project 360-816-2177 RustL@columbiarivercrossing.org

4 Roger Kitchin CRC Cost Lead 360-816-2157 KitchinR@columbiarivercrossing.org
5 Patrick Murray HDR Risk Modeler 240-485-2613 pmurray@hdrinc.com

6

7
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APPENDIX B: SUMMARY OF BASE COSTS, BASE SCHEDULE DURATION, RISK
ADJUSTED COSTS AND RISK ADJUSTED SCHEDULE

Base Costs

The following tables detail the baseline costs for the activities in all project alternatives:
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Table 16: Vancouver Alignment Base Costs

Downstream Upstream Downstream Upstream ; q
ID FLOWCHART ACTIVITY Replacement with Replagement with Replacement with Replagement with Suppleréls?tal i Suppler[ls?tal Gl
BRT BRT LRT LRT
1 Prepare DEIS Alternatives $21,199,771 $20,949,009 $22,540,447 $22,295,367 $23,844,805 $24,521,346
2 Evaluate DEIS Alternatives / Present Draft Findings $31,799,657 $31,423,514 $33,810,670 $33,443,051 $35,767,207 $36,782,018
3 Publish DEIS and LPA $0 $0 $0 $0 $0 $0
4 Comment Period / Public Hearings $10,599,886 $10,474,505 $11,270,223 $11,147,684 $11,922,402 $12,260,673
5 Local Agency Adoption $10,599,886 $10,474,505 $11,270,223 $11,147,684 $11,922,402 $12,260,673
6 FTA New Starts Application $0 $0 $0 $0 $0 $0
7 Prepare FEIS $28,266,361 $27,932,012 $30,053,929 $29,727,156 $31,793,073 $32,695,127
8 FHWA/FTA Record of Decision $0 $0 $0 $0 $0 $0
9 30% Design $28,266,361 $27,932,012 $30,053,929 $29,727,156 $31,793,073 $32,695,127
10 R/W Appraisal and Acquisition $117,776,596 $93,153,600 $117,776,596 $93,153,600 $143,728,900 $144,857,180
11 Environmental Permitting $63,599,313 $62,847,028 $67,621,340 $66,886,102 $71,534,414 $73,564,037
12 Begin Construction $0 $0 $0 $0 $0 $0
13 HWY - Construct NB River Crossing $404,256,198 $415,055,568 $404,256,198 $415,055,568 $0 $0
14 HWY - Finish NB River Crossing $0 $0 $0 $0 $0 $0
15 HWY - Construct SB River Crossing $297,242,848 $293,090,109 $297,242,848 $293,090,109 $0 $0
16 HCT - Construct River Crossing $183,729,042 $184,801,101 $258,588,136 $260,072,491 $0 $0
17 HWY - Demo Existing NB River Crossing $51,328,670 $52,192,927 $51,328,670 $52,192,927 $0 $0
18 HWY - Demo Existing SB River Crossing $51,328,670 $52,192,927 $51,328,670 $52,192,927 $0 $0
19 HWY - 1-5/SR14 I/C (Stage 1 & 2) $90,507,813 $136,227,508 $90,507,813 $136,227,508 $63,617,926 $63,617,926
20 HWY - I-5/ SR14 I/C (Stage 3) $28,103,865 $20,070,444 $28,103,865 $20,070,444 $18,599,103 $18,599,103
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $141,657,091 $180,257,912 $141,657,091 $180,257,912 $125,152,853 $125,152,853
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $66,908,368 $56,836,567 $66,908,368 $56,836,567 $85,863,982 $85,863,982
23 HWY - I-5 / Marine Drive Interchange (All Stages) $402,224,425 $365,090,157 $402,224,425 $365,090,157 $422,831,913 $422,831,913
24 HWY - I-5 / SR 500 Interchange (All Stages) $113,924,777 $119,092,467 $113,924,777 $119,092,467 $101,310,686 $101,310,686
25 HWY - I-5 Mill Plain Interchange (All Stages) $71,415,684 $80,937,899 $71,415,684 $80,937,899 $76,446,605 $76,446,605
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $124,828,529 $130,734,461 $124,828,529 $130,734,461 $105,083,736 $105,083,736
27 HCT - BRT North $231,782,050 $232,225,280 $273,825,048 $274,344,211 $160,807,973 $164,904,957
28 HCT - BRT South $47,710,375 $48,064,959 $60,332,455 $60,747,785 $87,491,704 $85,514,250
29 HCT - Burn Time $4,913,063 $4,930,126 $6,253,739 $6,276,484 $5,264,558 $5,941,098
30 Project Complete $0 $0 $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0 $423,232,999 $406,576,788
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0 $408,688,653 $532,627,988
GRAND TOTAL PROJECT COST $2,623,969,298 $2,656,986,598 $2,767,123,673 $2,800,747,719 $2,446,698,968 $2,564,108,066
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Table 17: 1-5 Alignment Base Costs

Downstream Upstream Downstream Upstream ; q
ID FLOWCHART ACTIVITY Replacement with Replagement with Replacement with Replagement with Suppleréls?tal i Suppler[ls?tal Gl
BRT BRT LRT LRT
1 Prepare DEIS Alternatives $21,199,771 $20,949,009 $22,540,447 $22,295,367 $23,844,805 $24,521,346
2 Evaluate DEIS Alternatives / Present Draft Findings $31,799,657 $31,423,514 $33,810,670 $33,443,051 $35,767,207 $36,782,018
3 Publish DEIS and LPA $0 $0 $0 $0 $0 $0
4 Comment Period / Public Hearings $10,599,886 $10,474,505 $11,270,223 $11,147,684 $11,922,402 $12,260,673
5 Local Agency Adoption $10,599,886 $10,474,505 $11,270,223 $11,147,684 $11,922,402 $12,260,673
6 FTA New Starts Application $0 $0 $0 $0 $0 $0
7 Prepare FEIS $28,266,361 $27,932,012 $30,053,929 $29,727,156 $31,793,073 $32,695,127
8 FHWA/FTA Record of Decision $0 $0 $0 $0 $0 $0
9 30% Design $28,266,361 $27,932,012 $30,053,929 $29,727,156 $31,793,073 $32,695,127
10 R/W Appraisal and Acquisition $117,776,596 $93,153,600 $117,776,596 $93,153,600 $143,728,900 $144,857,180
11 Environmental Permitting $63,599,313 $62,847,028 $67,621,340 $66,886,102 $71,534,414 $73,564,037
12 Begin Construction $0 $0 $0 $0 $0 $0
13 HWY - Construct NB River Crossing $404,256,198 $415,055,568 $404,256,198 $415,055,568 $0 $0
14 HWY - Finish NB River Crossing $0 $0 $0 $0 $0 $0
15 HWY - Construct SB River Crossing $297,242,848 $293,090,109 $297,242,848 $293,090,109 $0 $0
16 HCT - Construct River Crossing $183,729,042 $184,801,101 $258,588,136 $260,072,491 $0 $0
17 HWY - Demo Existing NB River Crossing $51,328,670 $52,192,927 $51,328,670 $52,192,927 $0 $0
18 HWY - Demo Existing SB River Crossing $51,328,670 $52,192,927 $51,328,670 $52,192,927 $0 $0
19 HWY - 1-5/SR14 I/C (Stage 1 & 2) $90,507,813 $136,227,508 $90,507,813 $136,227,508 $63,617,926 $63,617,926
20 HWY - I-5/ SR14 I/C (Stage 3) $28,103,865 $20,070,444 $28,103,865 $20,070,444 $18,599,103 $18,599,103
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $141,657,091 $180,257,912 $141,657,091 $180,257,912 $125,152,853 $125,152,853
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $66,908,368 $56,836,567 $66,908,368 $56,836,567 $85,863,982 $85,863,982
23 HWY - I-5 / Marine Drive Interchange (All Stages) $402,224,425 $365,090,157 $402,224,425 $365,090,157 $422,831,913 $422,831,913
24 HWY - I-5 / SR 500 Interchange (All Stages) $113,924,777 $119,092,467 $113,924,777 $119,092,467 $101,310,686 $101,310,686
25 HWY - I-5 Mill Plain Interchange (All Stages) $71,415,684 $80,937,899 $71,415,684 $80,937,899 $76,446,605 $76,446,605
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $124,828,529 $130,734,461 $124,828,529 $130,734,461 $105,083,736 $105,083,736
27 HCT - BRT North $231,782,050 $232,225,280 $273,825,048 $274,344,211 $160,807,973 $164,904,957
28 HCT - BRT South $47,710,375 $48,064,959 $60,332,455 $60,747,785 $87,491,704 $85,514,250
29 HCT - Burn Time $4,913,063 $4,930,126 $6,253,739 $6,276,484 $5,264,558 $5,941,098
30 Project Complete $0 $0 $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0 $423,232,999 $406,576,788
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0 $408,688,653 $532,627,988
GRAND TOTAL PROJECT COST $2,623,969,298 $2,656,986,598 $2,767,123,673 $2,800,747,719 $2,446,698,968 $2,564,108,066
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Table 18:

MOS Design Base Costs

Downstream Downstream Downstream Downstream

ID FLOWCHART ACTIVITY Replacement with Replacement with Replacement with Replacement with
BRT Mill District BRT Clark College LRT Mill District LRT Clark College
1 Prepare DEIS Alternatives $19,399,706 $18,933,151 $20,006,264 $19,708,063
2 Evaluate DEIS Alternatives / Present Draft Findings $29,099,558 $28,399,727 $30,009,397 $29,562,095
3 Publish DEIS and LPA $0 $0 $0 $0
4 Comment Period / Public Hearings $9,699,853 $9,466,576 $10,003,132 $9,854,032
5 Local Agency Adoption $9,699,853 $9,466,576 $10,003,132 $9,854,032
6 FTA New Starts Application $0 $0 $0 $0
7 Prepare FEIS $25,866,274 $25,244,201 $26,675,019 $26,277,417
8 FHWA/FTA Record of Decision $0 $0 $0 $0
9 30% Design $25,866,274 $25,244,201 $26,675,019 $26,277,417
10 R/W Appraisal and Acquisition $105,117,196 $114,855,196 $102,953,196 $112,691,196
11 Environmental Permitting $58,199,117 $56,799,453 $60,018,793 $59,124,189
12 Begin Construction $0 $0 $0 $0
13 HWY - Construct NB River Crossing $404,256,198 $407,644,965 $404,256,198 $407,644,965
14 HWY - Finish NB River Crossing $0 $0 $0 $0
15 HWY - Construct SB River Crossing $297,242,848 $286,859,582 $297,242,848 $286,859,582
16 HCT - Construct River Crossing $157,685,483 $169,302,882 $204,329,829 $226,378,529
17 HWY - Demo Existing NB River Crossing $51,328,670 $52,458,259 $51,328,670 $52,458,259
18 HWY - Demo Existing SB River Crossing $51,328,670 $52,458,259 $51,328,670 $52,458,259
19 HWY - 1-5/SR14 |/C (Stage 1 & 2) $90,314,884 $85,238,897 $90,289,917 $85,238,897
20 HWY - 1-5/ SR14 |/C (Stage 3) $28,029,661 $25,870,081 $28,020,059 $25,870,081
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $141,657,091 $188,184,853 $141,657,091 $188,184,853
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $66,908,368 $58,318,126 $66,908,368 $58,318,126
23 HWY - I-5 / Marine Drive Interchange (All Stages) $402,224,425 $374,249,524 $402,224,425 $374,249,524
24 HWY - 1-5 / SR 500 Interchange (All Stages) $112,189,830 $114,037,627 $112,162,943 $114,037,627
25 HWY - I-5 Mill Plain Interchange (All Stages) $71,148,552 $73,886,406 $71,113,983 $73,886,406
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $123,512,162 $126,702,846 $123,481,434 $126,702,846
27 HCT - BRT North $95,937,505 $98,811,824 $106,600,688 $113,375,301
28 HCT - BRT South $37,808,690 $38,549,397 $39,176,297 $41,775,384
29 HCT - Burn Time $3,134,905 $3,277,826 $3,742,238 $4,052,738
30 Project Complete $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0
GRAND TOTAL PROJECT COST $2,417,655,773 $2,444,260,434 $2,480,207,612 $2,524,839,817
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Base Costs with Uncertainties

The following tables detail the baseline costs with uncertainties for the activities in all project
alternatives:
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Table 19: Vancouver Alignment Base Costs with Uncertainties

Downstream Upstream Downstream Upstream ; q
ID FLOWCHART ACTIVITY Replacement with Replagement with Replacement with Replagement with Suppleréls?tal i Suppler[ls?tal Gl
BRT BRT LRT LRT
1 Prepare DEIS Alternatives $22,114,558 $21,852,975 $23,513,085 $23,257,430 $24,873,727 $25,579,461
2 Evaluate DEIS Alternatives / Present Draft Findings $33,171,837 $32,779,463 $35,269,627 $34,886,145 $37,310,590 $38,369,191
3 Publish DEIS and LPA $0 $0 $0 $0 $0 $0
4 Comment Period / Public Hearings $11,057,279 $10,926,488 $11,756,542 $11,628,715 $12,436,863 $12,789,730
5 Local Agency Adoption $11,057,279 $10,926,488 $11,756,542 $11,628,715 $12,436,863 $12,789,730
6 FTA New Starts Application $0 $0 $0 $0 $0 $0
7 Prepare FEIS $29,486,077 $29,137,301 $31,350,780 $31,009,907 $33,164,969 $34,105,948
8 FHWA/FTA Record of Decision $0 $0 $0 $0 $0 $0
9 30% Design $29,486,077 $29,137,301 $31,350,780 $31,009,907 $33,164,969 $34,105,948
10 R/W Appraisal and Acquisition $122,235,218 $96,984,336 $122,235,218 $96,984,336 $143,728,900 $144,857,180
11 Environmental Permitting $66,343,674 $65,558,926 $70,539,254 $69,772,290 $74,621,180 $76,738,383
12 Begin Construction $0 $0 $0 $0 $0 $0
13 HWY - Construct NB River Crossing $428,977,961 $440,419,627 $428,977,961 $440,419,627 $0 $0
14 HWY - Finish NB River Crossing $0 $0 $0 $0 $0 $0
15 HWY - Construct SB River Crossing $315,048,036 $310,863,626 $315,048,036 $310,863,626 $0 $0
16 HCT - Construct River Crossing $193,790,268 $194,914,073 $271,944,802 $273,495,714 $0 $0
17 HWY - Demo Existing NB River Crossing $54,177,367 $55,078,918 $54,177,367 $55,078,918 $0 $0
18 HWY - Demo Existing SB River Crossing $54,177,367 $55,078,918 $54,177,367 $55,078,918 $0 $0
19 HWY - 1-5/SR14 I/C (Stage 1 & 2) $93,093,122 $139,731,151 $93,093,122 $139,731,151 $64,469,574 $64,469,574
20 HWY - I-5/ SR14 I/C (Stage 3) $29,124,669 $20,737,294 $29,124,669 $20,737,294 $19,078,990 $19,078,990
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $145,571,483 $185,521,807 $145,571,483 $185,521,807 $127,250,696 $127,250,696
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $69,522,453 $59,032,416 $69,522,453 $59,032,416 $89,118,476 $89,118,476
23 HWY - I-5 / Marine Drive Interchange (All Stages) $412,433,842 $374,355,582 $412,433,842 $374,355,582 $428,160,549 $428,160,549
24 HWY - I-5 / SR 500 Interchange (All Stages) $117,141,331 $122,522,722 $117,141,331 $122,522,722 $102,584,121 $102,584,121
25 HWY - I-5 Mill Plain Interchange (All Stages) $73,882,130 $83,796,304 $73,882,130 $83,796,304 $78,381,437 $78,381,437
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $128,669,753 $134,819,913 $128,669,753 $134,819,913 $106,539,091 $106,539,091
27 HCT - BRT North $244,261,007 $244,723,363 $288,188,542 $288,730,108 $164,946,962 $169,322,316
28 HCT - BRT South $49,816,454 $50,186,338 $62,942,682 $63,375,934 $90,802,895 $89,048,137
29 HCT - Burn Time $5,125,065 $5,142,865 $6,523,592 $6,547,319 $5,491,727 $6,197,461
30 Project Complete $0 $0 $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0 $447,864,353 $430,489,413
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0 $410,544,536 $537,715,658
GRAND TOTAL PROJECT COST $2,739,764,308 $2,774,228,197 $2,889,190,963 $2,924,284,799 $2,506,971,471 $2,627,691,493
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Table 20: 1-5 Alignment Base Costs with Uncertainties

Downstream Upstream Downstream Upstream ; q

ID FLOWCHART ACTIVITY Replacement with Replagement with Replacement with Replagement with Suppleréls?tal i Suppler[ls?tal Gl
BRT BRT LRT LRT
1 Prepare DEIS Alternatives $22,114,558 $21,852,975 $23,513,085 $23,257,430 $24,873,727 $25,579,461
2 Evaluate DEIS Alternatives / Present Draft Findings $33,171,837 $32,779,463 $35,269,627 $34,886,145 $37,310,590 $38,369,191
3 Publish DEIS and LPA $0 $0 $0 $0 $0 $0
4 Comment Period / Public Hearings $11,057,279 $10,926,488 $11,756,542 $11,628,715 $12,436,863 $12,789,730
5 Local Agency Adoption $11,057,279 $10,926,488 $11,756,542 $11,628,715 $12,436,863 $12,789,730
6 FTA New Starts Application $0 $0 $0 $0 $0 $0
7 Prepare FEIS $29,486,077 $29,137,301 $31,350,780 $31,009,907 $33,164,969 $34,105,948
8 FHWA/FTA Record of Decision $0 $0 $0 $0 $0 $0
9 30% Design $29,486,077 $29,137,301 $31,350,780 $31,009,907 $33,164,969 $34,105,948
10 R/W Appraisal and Acquisition $122,235,218 $96,984,336 $122,235,218 $96,984,336 $143,728,900 $144,857,180
11 Environmental Permitting $66,343,674 $65,558,926 $70,539,254 $69,772,290 $74,621,180 $76,738,383
12 Begin Construction $0 $0 $0 $0 $0 $0
13 HWY - Construct NB River Crossing $428,977,961 $440,419,627 $428,977,961 $440,419,627 $0 $0
14 HWY - Finish NB River Crossing $0 $0 $0 $0 $0 $0
15 HWY - Construct SB River Crossing $315,048,036 $310,863,626 $315,048,036 $310,863,626 $0 $0
16 HCT - Construct River Crossing $193,790,268 $194,914,073 $271,944,802 $273,495,714 $0 $0
17 HWY - Demo Existing NB River Crossing $54,177,367 $55,078,918 $54,177,367 $55,078,918 $0 $0
18 HWY - Demo Existing SB River Crossing $54,177,367 $55,078,918 $54,177,367 $55,078,918 $0 $0
19 HWY - 1-5/SR14 I/C (Stage 1 & 2) $93,093,122 $139,731,151 $93,093,122 $139,731,151 $64,469,574 $64,469,574
20 HWY - I-5/ SR14 I/C (Stage 3) $29,124,669 $20,737,294 $29,124,669 $20,737,294 $19,078,990 $19,078,990
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $145,571,483 $185,521,807 $145,571,483 $185,521,807 $127,250,696 $127,250,696
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $69,522,453 $59,032,416 $69,522,453 $59,032,416 $89,118,476 $89,118,476
23 HWY - I-5 / Marine Drive Interchange (All Stages) $412,433,842 $374,355,582 $412,433,842 $374,355,582 $428,160,549 $428,160,549
24 HWY - I-5 / SR 500 Interchange (All Stages) $117,141,331 $122,522,722 $117,141,331 $122,522,722 $102,584,121 $102,584,121
25 HWY - I-5 Mill Plain Interchange (All Stages) $73,882,130 $83,796,304 $73,882,130 $83,796,304 $78,381,437 $78,381,437
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $128,669,753 $134,819,913 $128,669,753 $134,819,913 $106,539,091 $106,539,091
27 HCT - BRT North $244,261,007 $244,723,363 $288,188,542 $288,730,108 $164,946,962 $169,322,316
28 HCT - BRT South $49,816,454 $50,186,338 $62,942,682 $63,375,934 $90,802,895 $89,048,137
29 HCT - Burn Time $5,125,065 $5,142,865 $6,523,592 $6,547,319 $5,491,727 $6,197,461
30 Project Complete $0 $0 $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0 $447,864,353 $430,489,413
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0 $410,544,536 $537,715,658
GRAND TOTAL PROJECT COST $2,739,764,308 $2,774,228,197 $2,889,190,963 $2,924,284,799 $2,506,971,471 $2,627,691,493
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Table 21:

MOS Design Base Costs with Uncertainties

Downstream Downstream Downstream Downstream

ID FLOWCHART ACTIVITY Replacement with Replacement with Replacement with Replacement with
BRT Mill District BRT Clark College LRT Mill District LRT Clark College
1 Prepare DEIS Alternatives $20,236,818 $19,750,131 $20,869,550 $20,558,481
2 Evaluate DEIS Alternatives / Present Draft Findings $30,355,227 $29,625,197 $31,304,326 $30,837,722
3 Publish DEIS and LPA $0 $0 $0 $0
4 Comment Period / Public Hearings $10,118,409 $9,875,066 $10,434,775 $10,279,241
5 Local Agency Adoption $10,118,409 $9,875,066 $10,434,775 $10,279,241
6 FTA New Starts Application $0 $0 $0 $0
7 Prepare FEIS $26,982,424 $26,333,508 $27,826,067 $27,411,309
8 FHWA/FTA Record of Decision $0 $0 $0 $0
9 30% Design $26,982,424 $26,333,508 $27,826,067 $27,411,309
10 R/W Appraisal and Acquisition $109,029,555 $119,187,757 $106,772,177 $116,930,379
11 Environmental Permitting $60,710,454 $59,250,394 $62,608,651 $61,675,444
12 Begin Construction $0 $0 $0 $0
13 HWY - Construct NB River Crossing $428,977,961 $432,512,956 $428,977,961 $432,512,956
14 HWY - Finish NB River Crossing $0 $0 $0 $0
15 HWY - Construct SB River Crossing $315,048,036 $304,216,724 $315,048,036 $304,216,724
16 HCT - Construct River Crossing $166,404,346 $178,717,497 $215,147,041 $238,354,873
17 HWY - Demo Existing NB River Crossing $54,177,367 $55,355,699 $54,177,367 $55,355,699
18 HWY - Demo Existing SB River Crossing $54,177,367 $55,355,699 $54,177,367 $55,355,699
19 HWY - 1-5/SR14 |/C (Stage 1 & 2) $92,891,868 $87,621,487 $92,865,824 $87,621,487
20 HWY - 1-5/ SR14 I/C (Stage 3) $29,047,264 $26,805,220 $29,037,247 $26,805,220
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $145,571,483 $193,633,696 $145,571,483 $193,633,696
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $69,522,453 $60,566,486 $69,522,453 $60,566,486
23 HWY - I-5 / Marine Drive Interchange (All Stages) $412,433,842 $383,720,110 $412,433,842 $383,720,110
24 HWY - I-5 / SR 500 Interchange (All Stages) $115,369,911 $117,288,229 $115,341,863 $117,288,229
25 HWY - I-5 Mill Plain Interchange (All Stages) $73,603,471 $76,443,845 $73,567,410 $76,443,845
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $127,313,029 $130,614,419 $127,280,975 $130,614,419
27 HCT - BRT North $100,795,377 $103,725,100 $111,916,173 $118,951,969
28 HCT - BRT South $39,487,557 $40,260,226 $40,873,720 $43,584,960
29 HCT - Burn Time $3,270,179 $3,419,267 $3,903,719 $4,227,617
30 Project Complete $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0
GRAND TOTAL PROJECT COST $2,522,625,232 $2,550,487,287 $2,587,918,870 $2,634,637,114
Columbia River Crossing

Cost Risk
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Baseline Schedules

The following tables detail the baseline schedules for all projects:

Table 22: Baseline Schedule Downstream Replacement Crossing
ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 | 8/2/08 3.00
6 | FTA New Starts Application 8/1/08 | 8/1/08 0.00
7 | Prepare FEIS 8/1/08 | 4/2/09 8.00
8 | FHWA/FTA Record of Decision 4/1/09 | 4/1/09 0.00
9 | 30% Design 4/1/09 | 12/1/09 8.00
10 | R/W Appraisal and Acquisition 8/1/08 | 1/2/10 17.00
11 | Environmental Permitting 5/3/08 | 11/3/09 18.00
12 | Begin Construction 1/1/10 | 1/1/10 0.00
13 | HWY - Construct NB River Crossing 11/10 | 7/4/12 30.00
14 | HWY - Finish NB River Crossing 5/5/13 | 6/5/14 13.00
15 | HWY - Construct SB River Crossing 11/10 | 7/4/12 30.00
16 | HCT - Construct River Crossing 1110 | 4/3/12 27.00
17 | HWY - Demo Existing NB River Crossing 5/31/14 | 4/1/15 10.00
18 | HWY - Demo Existing SB River Crossing 7/4/12 | 5/5/13 10.00
19 | HWY -1-5/SR141/C (Stage 1 & 2) 1/1/10 | 3/4/12 26.00
20 | HWY - 1-5/SR14 1/C (Stage 3) 5/31/14 | 4/1/15 10.00
21 | HWY - 1-5/Hayden Island I/C (Stage 1 & 2) 1/1/10 | 5/4/11 16.00
22 | HWY - 1-5/Hayden Island I/C (Stage 2 & 3) 74112 | 8/5/14 25.00
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/1/10 | 10/3/12 33.00
24 | HWY - 1-5/ SR 500 Interchange (All Stages) 1/1/10 | 5/4/12 28.00
25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/1/10 | 1/3/13 36.00
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/1/10 9/3/12 32.00
27 | HCT - BRT North 1/1/10 | 9/3/11 20.00
28 | HCT - BRT South 1/1/10 | 5/4/11 16.00
29 | HCT - Burn Time 4/3/12 | 10/3/12 6.00
30 | Project Complete 4/1/15 | 4/1/15 0.00
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Table 23: Baseline Schedule Upstream Replacement Crossing with BRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 8/2/08 3.00
6 | FTA New Starts Application 8/1/08 8/1/08 0.00
7 | Prepare FEIS 8/1/08 4/2/09 8.00
8 | FHWA/FTA Record of Decision 4/1/09 4/1/09 0.00
9 | 30% Design 4/1/09 12/1/09 8.00

10 | R/W Appraisal and Acquisition 8/1/08 1/2/10 17.00

11 | Environmental Permitting 5/3/08 11/3/09 18.00

12 | Begin Construction 1/1/10 1/1/10 0.00

13 | HWY - Construct NB River Crossing 1/4/10 71712 30.00

15 | HWY - Construct SB River Crossing 11/13/13 | 11/15/15 24.00

16 | HCT - Construct River Crossing 9/21/16 | 12/23/18 27.00

17 | HWY - Demo Existing NB River Crossing 1/8/13 11/9/13 10.00

18 | HWY - Demo Existing SB River Crossing 11/18/15 | 9/18/16 10.00

19 | HWY - 1-5/SR141/C (Stage 1 & 2) 1/4/10 10/6/11 21.00

20 | HWY -1-5/SR141/C (Stage 3) 1/7/13 9/8/13 8.00

21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 1/4/10 1/6/13 36.00

22 | HWY - I-5/Hayden Island I/C (Stage 3) 1/7/13 5/11/15 28.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/4/10 5/8/13 40.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 1/4/10 517112 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/4/10 1/6/13 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/4/10 9/6/12 32.00

27 | HCT - BRT North 1/4/10 9/6/11 20.00

28 | HCT - BRT South 1/4/10 5/7/11 16.00

29 | HCT - Burn Time 12/26/18 | 6/27/19 6.00

30 | Project Complete 711/19 7/1/19 0.00
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Table 24: Baseline Schedule Downstream Replacement Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 | 8/2/08 3.00
6 | FTA New Starts Application 8/1/08 8/1/08 0.00
7 | Prepare FEIS 8/1/08 | 4/2/09 8.00
8 | FHWA/FTA Record of Decision 4/1/09 | 4/1/09 0.00
9 | 30% Design 4/1/09 | 12/1/09 8.00

10 | R/W Appraisal and Acquisition 8/1/08 1/2/10 17.00

11 | Environmental Permitting 5/3/08 | 11/3/09 18.00

12 | Begin Construction 1/1/10 1/1/10 0.00

13 | HWY - Construct NB River Crossing 1/1/10 71412 30.00

14 | HWY - Finish NB River Crossing 5/5/13 6/5/14 13.00

15 | HWY - Construct SB River Crossing 1/1/10 714112 30.00

16 | HCT - Construct River Crossing 1110 | 4/3/12 27.00

17 | HWY - Demo Existing NB River Crossing 5/31/14 | 4/1/15 10.00

18 | HWY - Demo Existing SB River Crossing 71412 5/5/13 10.00

19 | HWY - 1-5/SR141/C (Stage 1 & 2) 1/1/10 | 3/4/12 26.00

20 | HWY -1-5/SR141/C (Stage 3) 5/31/14 | 4/1/15 10.00

21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 1/1/10 5/4/11 16.00

22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 714]112 | 8/5/14 25.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/1/10 | 10/3/12 33.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 1/1/10 | 5/4/12 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/1/10 1/3/13 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/1/10 9/3/12 32.00

27 | HCT - BRT North 1/1/10 | 9/3/11 20.00

28 | HCT - BRT South 1/1/10 | 5/4/11 16.00

29 | HCT - Burn Time 4/3/12 | 10/3/12 6.00

30 | Project Complete 411715 | 4/1/15 0.00
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Table 25: Baseline Schedule Upstream Replacement Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/13/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 8/2/08 3.00
6 | FTA New Starts Application 8/1/08 8/1/08 0.00
7 | Prepare FEIS 8/1/08 4/2/09 8.00
8 | FHWA/FTA Record of Decision 4/1/09 4/1/09 0.00
9 | 30% Design 4/1/09 12/1/09 8.00

10 | R/W Appraisal and Acquisition 8/1/08 1/2/10 17.00

11 | Environmental Permitting 5/3/08 11/3/09 18.00

12 | Begin Construction 1/1/10 1/1/10 0.00

13 | HWY - Construct NB River Crossing 1/4/10 71712 30.00

15 | HWY - Construct SB River Crossing 11/13/13 | 11/15/15 24.00

16 | HCT - Construct River Crossing 9/21/16 | 12/23/18 27.00

17 | HWY - Demo Existing NB River Crossing 1/8/13 11/9/13 10.00

18 | HWY - Demo Existing SB River Crossing 11/18/15 | 9/18/16 10.00

19 | HWY -1-5/SR141/C (Stage 1 & 2) 1/4/10 10/6/11 21.00

20 | HWY -1-5/SR141/C (Stage 3) 1/7/13 9/8/13 8.00

21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 1/4/10 1/6/13 36.00

22 | HWY - I-5/Hayden Island I/C (Stage 3) 1/7/13 5/11/15 28.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/4/10 5/8/13 40.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 1/4/10 517112 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/4/10 1/6/13 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/4/10 9/6/12 32.00

27 | HCT - BRT North 1/4/10 9/6/11 20.00

28 | HCT - BRT South 1/4/10 5/7/11 16.00

29 | HCT - Burn Time 12/26/18 | 6/27/19 6.00

30 | Project Complete 711/19 7/1/19 0.00
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Table 26: Baseline Schedule Supplemental Crossing with BRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 8/2/08 3.00
6 | FTA New Starts Application 8/1/08 8/1/08 0.00
7 | Prepare FEIS 8/1/08 412/09 8.00
8 | FHWA/FTA Record of Decision 4/1/09 4/1/09 0.00
9 | 30% Design 4/1/09 | 12/1/09 8.00

10 | R/W Appraisal and Acquisition 8/1/08 1/2/10 17.00

11 | Environmental Permitting 5/3/08 11/3/09 18.00

12 | Begin Construction 1/1/10 1/1/10 0.00

31 | HWY/HCT - Construct SB/HCT River Crossing 1/4/10 77112 30.00

32 | HCT - Finish/OCSI/Civil for River Crossing 79/12 1/8/13 6.00

19 | HWY -1-5/SR141/C (Stage 1 & 2) 1/4/10 9/6/11 20.00

20 | HWY -1-5/SR141/C (Stage 3) 7/9/12 | 5/10/13 10.00

21 | HWY - I-5/Hayden Island I/C (Stage 1) 1/4/10 5/7/11 16.00

22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 5/9/11 | 10/10/14 41.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/20/12 | 5/24/15 40.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 1/4/10 57112 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/4/10 1/6/13 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/4/10 9/6/12 32.00

27 | HCT - BRT North 1/4/10 9/6/11 20.00

28 | HCT - BRT South 1/4/10 5/7/11 16.00

29 | HCT - Burn Time 1/8/13 | 7/10/13 6.00

30 | Project Complete 6/1/15 6/1/15 0.00
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Table 27: Baseline Schedule Supplemental Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 8/2/08 3.00
6 | FTA New Starts Application 8/1/08 8/1/08 0.00
7 | Prepare FEIS 8/1/08 412/09 8.00
8 | FHWA/FTA Record of Decision 4/1/09 4/1/09 0.00
9 | 30% Design 4/1/09 | 12/1/09 8.00

10 | R/W Appraisal and Acquisition 8/1/08 1/2/10 17.00

11 | Environmental Permitting 5/3/08 11/3/09 18.00

12 | Begin Construction 1/1/10 1/1/10 0.00

31 | HWY/HCT - Construct SB/HCT River Crossing 1/4/10 77112 30.00

32 | HCT - Finish/OCSI/Civil for River Crossing 79/12 12/9/13 17.00

19 | HWY -1-5/SR141/C (Stage 1 & 2) 1/4/10 9/6/11 20.00

20 | HWY -1-5/SR141/C (Stage 3) 7/9/12 | 5/10/13 10.00

21 | HWY - I-5/Hayden Island I/C (Stage 1) 1/4/10 5/7/11 16.00

22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 5/9/11 | 10/10/14 41.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 1/20/12 | 5/24/15 40.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 1/4/10 57112 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 1/4/10 1/6/13 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 1/4/10 9/6/12 32.00

27 | HCT - BRT North 1/4/10 9/6/11 20.00

28 | HCT - BRT South 1/4/10 5/7/11 16.00

29 | HCT - Burn Time 12/9/13 | 6/10/14 6.00

30 | Project Complete 6/1/15 6/1/15 0.00
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Table 28: Baseline Schedule MOS Downstream Replacement Crossing with BRT, Mill District

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 | 8/2/08 3.00
6 | FTA New Starts Application 8/2/08 8/2/08 0.00
7 | Prepare FEIS 8/2/08 | 4/3/09 8.00
8 | FHWA/FTA Record of Decision 4/3/09 | 4/3/09 0.00
9 | 30% Design 4/3/09 | 12/3/09 8.00
10 | R/W Appraisal and Acquisition 8/2/08 2/2/10 18.00
11 | Environmental Permitting 5/3/08 | 11/3/09 18.00
12 | Begin Construction 2/2/10 2/2/10 0.00
13 | HWY - Construct NB River Crossing 2/2/10 | 8/5/12 30.00
14 | HWY - Finish NB River Crossing 6/6/13 718/14 13.00
15 | HWY - Construct SB River Crossing 2/2/10 | 8/5/12 30.00
16 | HCT - Construct River Crossing 2/2/10 5/6/12 27.00
17 | HWY - Demo Existing NB River Crossing 718/14 5/9/15 10.00
18 | HWY - Demo Existing SB River Crossing 8/5/12 6/6/13 10.00
19 | HWY - 1-5/SR141/C (Stage 1 & 2) 2/2/10 | 4/5/12 26.00
20 | HWY -1-5/SR141/C (Stage 3) 7/8/14 | 5/9/15 10.00
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 2/2/10 6/5/11 16.00
22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 8/5/12 9/7/14 25.00
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 212/10 | 11/5/12 33.00
24 | HWY - I-5/ SR 500 Interchange (All Stages) 2/2/10 6/5/12 28.00
25 | HWY - I-5 Mill Plain Interchange (All Stages) 2/2/10 21413 36.00
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 22/10 | 10/5/12 32.00
27 | HCT - BRT North 2/2/10 | 7/5/10 5.00
28 | HCT - BRT South 22110 | 6/5/11 16.00
29 | HCT - Burn Time 5/6/12 | 11/5/12 6.00
30 | Project Complete 5/9/15 5/9/15 0.00
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Table 29: Baseline Schedule MOS Downstream Replacement Crossing with BRT, Clark College

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 | 8/2/08 3.00
6 | FTA New Starts Application 8/2/08 8/2/08 0.00
7 | Prepare FEIS 8/2/08 | 4/3/09 8.00
8 | FHWA/FTA Record of Decision 4/3/09 | 4/3/09 0.00
9 | 30% Design 4/3/09 | 12/3/09 8.00

10 | R/W Appraisal and Acquisition 8/2/08 2/2/10 18.00

11 | Environmental Permitting 5/3/08 | 11/3/09 18.00

12 | Begin Construction 2/2/10 2/2/10 0.00

13 | HWY - Construct NB River Crossing 2/2/10 | 8/5/12 30.00

14 | HWY - Finish NB River Crossing 6/6/13 718/14 13.00

15 | HWY - Construct SB River Crossing 2/2/10 | 8/5/12 30.00

16 | HCT - Construct River Crossing 2/2/10 5/6/12 27.00

17 | HWY - Demo Existing NB River Crossing 718/14 5/9/15 10.00

18 | HWY - Demo Existing SB River Crossing 8/5/12 6/6/13 10.00

19 | HWY - 1-5/SR141/C (Stage 1 & 2) 2/2/10 | 4/5/12 26.00

20 | HWY -1-5/SR141/C (Stage 3) 7/8/14 | 5/9/15 10.00

21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 2/2/10 6/5/11 16.00

22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 8/5/12 9/7/14 25.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 212/10 | 11/5/12 33.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 2/2/10 6/5/12 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 2/2/10 21413 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 22/10 | 10/5/12 32.00

27 | HCT - BRT North 2/2/10 | 11/4/10 9.00

28 | HCT - BRT South 22110 | 6/5/11 16.00

29 | HCT - Burn Time 5/6/12 | 11/5/12 6.00

30 | Project Complete 5/9/15 5/9/15 0.00
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Table 30: Baseline Schedule MOS Downstream Replacement Crossing with LRT, Mill District

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 | 8/2/08 3.00
6 | FTA New Starts Application 8/2/08 8/2/08 0.00
7 | Prepare FEIS 8/2/08 | 4/3/09 8.00
8 | FHWA/FTA Record of Decision 4/3/09 | 4/3/09 0.00
9 | 30% Design 4/3/09 | 12/3/09 8.00

10 | R/W Appraisal and Acquisition 8/2/08 2/2/10 18.00

11 | Environmental Permitting 5/3/08 | 11/3/09 18.00

12 | Begin Construction 2/2/10 2/2/10 0.00

13 | HWY - Construct NB River Crossing 2/2/10 | 8/5/12 30.00

14 | HWY - Finish NB River Crossing 6/6/13 718/14 13.00

15 | HWY - Construct SB River Crossing 2/2/10 | 8/5/12 30.00

16 | HCT - Construct River Crossing 2/2/10 5/6/12 27.00

17 | HWY - Demo Existing NB River Crossing 718/14 5/9/15 10.00

18 | HWY - Demo Existing SB River Crossing 8/5/12 6/6/13 10.00

19 | HWY - 1-5/SR141/C (Stage 1 & 2) 2/2/10 | 4/5/12 26.00

20 | HWY -1-5/SR141/C (Stage 3) 7/8/14 | 5/9/15 10.00

21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 2/2/10 6/5/11 16.00

22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 8/5/12 9/7/14 25.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 212/10 | 11/5/12 33.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 2/2/10 6/5/12 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 2/2/10 21413 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 22/10 | 10/5/12 32.00

27 | HCT - LRT North 2/2/10 | 12/4/10 10.00

28 | HCT - LRT South 2/2/10 | 6/5/11 16.00

29 | HCT - Burn Time 5/6/12 | 11/5/12 6.00

30 | Project Complete 5/9/15 5/9/15 0.00
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Table 31: Baseline Schedule Downstream Replacement Crossing with LRT, Clark College

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 | 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings | 5/3/07 2/1/08 9.00
3 | Publish DEIS and LPA 2/1/08 | 2/1/08 0.00
4 | Comment Period / Public Hearings 2/1/08 5/3/08 3.00
5 | Local Agency Adoption 5/3/08 | 8/2/08 3.00
6 | FTA New Starts Application 8/2/08 8/2/08 0.00
7 | Prepare FEIS 8/2/08 | 4/3/09 8.00
8 | FHWA/FTA Record of Decision 4/3/09 | 4/3/09 0.00
9 | 30% Design 4/3/09 | 12/3/09 8.00

10 | R/W Appraisal and Acquisition 8/2/08 2/2/10 18.00

11 | Environmental Permitting 5/3/08 | 11/3/09 18.00

12 | Begin Construction 2/2/10 2/2/10 0.00

13 | HWY - Construct NB River Crossing 2/2/10 | 8/5/12 30.00

14 | HWY - Finish NB River Crossing 6/6/13 718/14 13.00

15 | HWY - Construct SB River Crossing 2/2/10 | 8/5/12 30.00

16 | HCT - Construct River Crossing 2/2/10 5/6/12 27.00

17 | HWY - Demo Existing NB River Crossing 718/14 5/9/15 10.00

18 | HWY - Demo Existing SB River Crossing 8/5/12 6/6/13 10.00

19 | HWY - 1-5/SR141/C (Stage 1 & 2) 2/2/10 | 4/5/12 26.00

20 | HWY -1-5/SR141/C (Stage 3) 7/8/14 | 5/9/15 10.00

21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 2/2/10 6/5/11 16.00

22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 8/5/12 9/7/14 25.00

23 | HWY - I-5/ Marine Drive Interchange (All Stages) 212/10 | 11/5/12 33.00

24 | HWY - I-5/ SR 500 Interchange (All Stages) 2/2/10 6/5/12 28.00

25 | HWY - I-5 Mill Plain Interchange (All Stages) 2/2/10 21413 36.00

26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 22/10 | 10/5/12 32.00

27 | HCT - LRT North 22110 | 7/6/11 17.00

28 | HCT - LRT South 2/2/10 | 6/5/11 16.00

29 | HCT - Burn Time 5/6/12 | 11/5/12 6.00

30 | Project Complete 5/9/15 5/9/15 0.00
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Risk Adjusted Costs

The following tables detail the risk adjusted costs for all projects. All values are the mean
expected risk adjusted values. The risk adjusted costs do not include the cost impact of
schedule delay. The cost impact of schedule delay for each alternative is detailed in the

table below. The mean expected risk adjusted total cost for an alternative can be calculated

if the values below are added to the sum of the risk adjusted costs for an alternative.

Table 32: Cost Impact of Schedule Delay*’

Design /

Cost Impact of

Alignment BRSBTS Schedule Delay
g Downstream Replacement with BRT $53,493,970
€ | Upstream Replacement with BRT $53,209,104
= Downstream Replacement with LRT $56,522,041
g Upstream Replacement with LRT $56,157,377
§ Supplemental with BRT $62,238,919
g Supplemental with LRT $65,525,829

Downstream Replacement with BRT $53,493,970
= Upstream Replacement with BRT $53,209,104
%, Downstream Replacement with LRT $56,522,041
= Upstream Replacement with LRT $56,157,377
° Supplemental with BRT $62,238,919

Supplemental with LRT $65,525,829
5 Downstream Replacement with BRT Mill District $31,690,855
§ Downstream Replacement with BRT Clark College $32,004,740
A Downstream Replacement with LRT Mill District $32,569,052
= Downstream Replacement with LRT Clark College $33,127,655

17 Escalated to the risk adjusted project midpoint
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Table 33: Risk Adjusted Costs Vancouver Alignment

Downstream Upstream Downstream Upstream ; q
ID FLOWCHART ACTIVITY Replacement with Replagement with Replacement with Replagement with Suppleréls?tal i Suppler[ls?tal Gl
BRT BRT LRT LRT
1 Prepare DEIS Alternatives $22,164,809 $21,902,632 $23,566,514 $23,310,278 $24,930,248 $25,637,586
2 Evaluate DEIS Alternatives / Present Draft Findings $36,493,514 $36,092,102 $38,639,626 $38,247,310 $40,727,601 $41,810,586
3 Publish DEIS and LPA $0 $0 $0 $0 $0 $0
4 Comment Period / Public Hearings $11,506,189 $11,370,088 $12,233,841 $12,100,824 $12,941,782 $13,308,975
5 Local Agency Adoption $13,192,250 $13,054,845 $13,926,872 $13,792,581 $14,641,594 $15,012,304
6 FTA New Starts Application $0 $0 $0 $0 $0 $0
7 Prepare FEIS $31,451,745 $31,079,717 $33,440,756 $33,077,159 $35,375,887 $36,379,596
8 FHWA/FTA Record of Decision $11,185,322 $11,185,322 $11,185,322 $11,185,322 $11,185,322 $11,185,322
9 30% Design $32,887,501 $32,498,491 $34,967,310 $34,587,115 $36,990,779 $38,040,306
10 R/W Appraisal and Acquisition $159,013,674 $128,693,750 $159,013,674 $128,693,750 $184,822,152 $186,176,931
11 Environmental Permitting $73,983,209 $73,145,957 $78,459,501 $77,641,221 $82,814,534 $85,073,390
12 Begin Construction $0 $0 $0 $0 $0 $0
13 HWY - Construct NB River Crossing $562,030,955 $579,546,997 $562,030,955 $579,546,997 $0 $0
14 HWY - Finish NB River Crossing $6,036,533 $0 $6,036,533 $0 $0 $0
15 HWY - Construct SB River Crossing $416,271,791 $443,686,479 $416,271,791 $443,686,479 $0 $0
16 HCT - Construct River Crossing $211,256,272 $256,243,119 $310,969,624 $376,016,653 $0 $0
17 HWY - Demo Existing NB River Crossing $79,693,968 $79,838,059 $79,693,968 $79,838,059 $0 $0
18 HWY - Demo Existing SB River Crossing $77,371,367 $86,649,038 $77,371,367 $86,649,038 $0 $0
19 HWY - 1-5/SR14 I/C (Stage 1 & 2) $193,222,071 $247,955,455 $193,222,071 $247,955,455 $151,230,271 $151,170,978
20 HWY - I-5/ SR14 I/C (Stage 3) $49,331,950 $35,410,214 $49,331,950 $35,410,214 $35,158,801 $35,127,212
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $197,170,117 $267,280,170 $197,170,117 $267,280,170 $172,687,236 $172,640,020
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $116,595,688 $98,036,201 $116,595,688 $98,036,201 $152,741,181 $152,612,855
23 HWY - I-5 / Marine Drive Interchange (All Stages) $538,437,172 $494,143,372 $538,437,172 $494,143,372 $600,824,426 $600,695,766
24 HWY - I-5 / SR 500 Interchange (All Stages) $152,522,006 $159,256,218 $152,522,006 $159,256,218 $132,856,036 $132,772,619
25 HWY - I-5 Mill Plain Interchange (All Stages) $97,809,048 $110,410,950 $97,809,048 $110,410,950 $104,062,233 $103,953,567
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $161,460,143 $169,186,661 $161,460,143 $169,186,661 $133,591,073 $133,495,251
27 HCT - BRT North $180,877,218 $181,494,165 $234,722,791 $235,453,649 $214,639,112 $219,076,658
28 HCT - BRT South $67,959,115 $68,440,143 $83,664,581 $84,231,145 $119,747,297 $116,683,334
29 HCT - Burn Time $7,184,382 $8,661,818 $9,027,579 $10,887,644 $7,995,945 $9,045,426
30 Project Complete $0 $0 $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0 $579,541,741 $556,965,213
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0 $550,336,766 $727,617,827
Risk Adjusted Project Costs $3,507,108,008 $3,645,261,963 $3,691,770,801 $3,850,624,466 $3,399,842,014 $3,564,481,721
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Table 34: Risk Adjusted Project Costs I-5 Alignment
Downstream Upstream Downstream Upstream ; q
ID FLOWCHART ACTIVITY Replacement with Replagement with Replacement with Replagement with Suppleréls?tal i Suppler[ls?tal Gl
BRT BRT LRT LRT
1 Prepare DEIS Alternatives $22,164,809 $21,902,632 $23,566,514 $23,310,278 $24,930,248 $25,637,586
2 Evaluate DEIS Alternatives / Present Draft Findings $36,493,514 $36,092,102 $38,639,626 $38,247,310 $40,727,601 $41,810,586
3 Publish DEIS and LPA $0 $0 $0 $0 $0 $0
4 Comment Period / Public Hearings $11,506,189 $11,370,088 $12,233,841 $12,100,824 $12,941,782 $13,308,975
5 Local Agency Adoption $13,192,250 $13,054,845 $13,926,872 $13,792,581 $14,641,594 $15,012,304
6 FTA New Starts Application $0 $0 $0 $0 $0 $0
7 Prepare FEIS $31,451,745 $31,079,717 $33,440,756 $33,077,159 $35,375,887 $36,379,596
8 FHWA/FTA Record of Decision $11,185,322 $11,185,322 $11,185,322 $11,185,322 $11,185,322 $11,185,322
9 30% Design $32,887,501 $32,498,491 $34,967,310 $34,587,115 $36,990,779 $38,040,306
10 R/W Appraisal and Acquisition $159,013,674 $128,693,750 $159,013,674 $128,693,750 $184,822,152 $186,176,931
11 Environmental Permitting $73,983,209 $73,145,957 $78,459,501 $77,641,221 $82,814,534 $85,073,390
12 Begin Construction $0 $0 $0 $0 $0 $0
13 HWY - Construct NB River Crossing $562,030,955 $579,546,997 $562,030,955 $579,546,997 $0 $0
14 HWY - Finish NB River Crossing $6,036,533 $0 $6,036,533 $0 $0 $0
15 HWY - Construct SB River Crossing $416,271,791 $443,686,479 $416,271,791 $443,686,479 $0 $0
16 HCT - Construct River Crossing $211,256,272 $256,243,119 $310,969,624 $376,016,653 $0 $0
17 HWY - Demo Existing NB River Crossing $79,693,968 $79,838,059 $79,693,968 $79,838,059 $0 $0
18 HWY - Demo Existing SB River Crossing $77,371,367 $86,649,038 $77,371,367 $86,649,038 $0 $0
19 HWY - 1-5/SR14 I/C (Stage 1 & 2) $193,222,071 $247,955,455 $193,222,071 $247,955,455 $151,230,271 $151,170,978
20 HWY - I-5/ SR14 I/C (Stage 3) $49,331,950 $35,410,214 $49,331,950 $35,410,214 $35,158,801 $35,127,212
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $197,170,117 $267,280,170 $197,170,117 $267,280,170 $172,687,236 $172,640,020
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $116,595,688 $98,036,201 $116,595,688 $98,036,201 $152,741,181 $152,612,855
23 HWY - I-5 / Marine Drive Interchange (All Stages) $538,437,172 $494,143,372 $538,437,172 $494,143,372 $600,824,426 $600,695,766
24 HWY - I-5 / SR 500 Interchange (All Stages) $152,522,006 $159,256,218 $152,522,006 $159,256,218 $132,856,036 $132,772,619
25 HWY - I-5 Mill Plain Interchange (All Stages) $97,809,048 $110,410,950 $97,809,048 $110,410,950 $104,062,233 $103,953,567
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $161,460,143 $169,186,661 $161,460,143 $169,186,661 $133,591,073 $133,495,251
27 HCT - BRT North $373,746,950 $374,407,316 $428,041,316 $428,813,800 $409,649,845 $414,009,639
28 HCT - BRT South $67,959,115 $68,440,143 $83,664,581 $84,231,145 $119,747,297 $116,683,334
29 HCT - Burn Time $7,184,382 $8,661,818 $9,027,579 $10,887,644 $7,995,945 $9,045,426
30 Project Complete $0 $0 $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0 $579,541,741 $556,965,213
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0 $550,336,766 $727,617,827
Risk Adjusted Project Costs $3,699,977,741 $3,838,175,114 $3,885,089,326 $4,043,984,616 $3,594,852,747 $3,759,414,703
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Table 35:

Risk Adjusted Project Costs MOS Design

Downstream Downstream Downstream Downstream
ID FLOWCHART ACTIVITY Replacement with Replacement with Replacement with LRT Replacement with
BRT Mill District BRT Clark College Mill District LRT Clark College

1 Prepare DEIS Alternatives $20,282,803 $19,795,010 $20,916,973 $20,605,197
2 Evaluate DEIS Alternatives / Present Draft Findings $33,612,026 $32,865,180 $34,582,986 $34,105,635
3 Publish DEIS and LPA $0 $0 $0 $0
4 Comment Period / Public Hearings $10,529,202 $10,275,979 $10,858,412 $10,696,563
5 Local Agency Adoption $12,205,905 $11,950,257 $12,538,268 $12,374,869
6 FTA New Starts Application $0 $0 $0 $0
7 Prepare FEIS $28,785,543 $28,093,263 $29,685,563 $29,243,088
8 FHWA/FTA Record of Decision $0 $0 $0 $0
9 30% Design $29,326,312 $28,621,027 $30,243,240 $29,792,453
10 R/W Appraisal and Acquisition $143,570,451 $155,803,110 $140,852,082 $153,084,741
11 Environmental Permitting $67,973,091 $66,415,343 $69,998,289 $69,002,645
12 Begin Construction $0 $0 $0 $0
13 HWY - Construct NB River Crossing $551,108,628 $555,518,737 $551,078,852 $555,472,532
14 HWY - Finish NB River Crossing $6,037,066 $6,026,003 $6,023,275 $6,004,604
15 HWY - Construct SB River Crossing $408,204,638 $394,594,875 $408,174,862 $394,548,670
16 HCT - Construct River Crossing $172,870,548 $188,229,112 $233,771,923 $262,701,357
17 HWY - Demo Existing NB River Crossing $78,679,278 $80,269,457 $78,668,541 $80,252,796
18 HWY - Demo Existing SB River Crossing $76,314,997 $77,857,392 $76,304,583 $77,841,233
19 HWY - 1-5/SR14 |/C (Stage 1 & 2) $189,170,366 $182,563,409 $189,112,109 $182,523,513
20 HWY - 1-5/ SR14 I/C (Stage 3) $48,573,323 $45,518,907 $48,548,966 $45,502,226
21 HWY - I-5 / Hayden Island I/C (Stage 1 & 2) $192,795,923 $251,969,635 $192,780,331 $251,945,442
22 HWY - I-5 / Hayden Island I/C (Stage 2 & 3) $115,573,628 $103,612,820 $115,547,255 $103,571,896
23 HWY - I-5 / Marine Drive Interchange (All Stages) $527,919,955 $491,881,869 $527,887,205 $491,831,050
24 HWY - I-5 / SR 500 Interchange (All Stages) $147,356,463 $149,724,675 $147,293,906 $149,681,834
25 HWY - I-5 Mill Plain Interchange (All Stages) $95,784,388 $99,348,048 $95,702,746 $99,292,138
26 HWY - I-5 /Fourth Plain Interchange (All Stages) $156,665,855 $160,776,157 $156,593,979 $160,726,934
27 HCT - BRT North $128,840,703 $133,768,500 $143,394,169 $154,050,684
28 HCT - BRT South $54,396,184 $55,096,672 $54,773,618 $58,054,235
29 HCT - Burn Time $4,716,679 $4,905,386 $5,536,338 $5,948,971
30 Project Complete $0 $0 $0 $0
31 HWY/HCT - Construct SB/HCT River Crossing $0 $0 $0 $0
32 HCT - Finish/OCS/Civil for River Crossing $0 $0 $0 $0

Risk Adjusted Project Costs $3,301,293,955 $3,335,480,822 $3,380,868,473 $3,438,855,307

Columbia River Crossing
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Risk

The following tables detail the risk adjusted schedules for all projects. All values are the
mean expected risk adjusted values.

Adjusted Schedules

Table 36: Risk Adjusted Schedule Vancouver Alignment Downstream Replacement Crossing with

BRT
ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/13/11 3/26/14 34.36
14 | HWY - Finish NB River Crossing 2/7/15 5/1/16 14.89
15 | HWY - Construct SB River Crossing 5/13/11 3/26/14 34.36
16 | HCT - Construct River Crossing 5/13/11 1/1/14 31.63
17 | HWY - Demo Existing NB River Crossing 5/1/16 3/16/17 10.45
18 | HWY - Demo Existing SB_River Crossing 3/26/14 27115 10.45
19 | HWY - 1-5/SR141/C (Stage 1 & 2) 5/13/11 12/23/13 3131
20 | HWY - 1-5/SR141/C (Stage 3) 5/1/16 4129117 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/13/11 1/30/13 20.60
22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 3/26/14 6/24/16 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/13/11 3/25/14 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/13/11 10/10/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/13/11 10/4/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/13/11 2/23/14 33.35
27 | HCT - BRT North 5/13/11 8/27/12 15.48
28 | HCT - BRT South 5/13/11 12/2/12 18.66
29 | HCT - Burn Time 1/1/14 7/8/14 6.16
30 | Project Complete 4/29/17 4/29/17 0.00

Columbia River Crossing
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Table 37: Risk Adjusted Schedule Vancouver Alignment Upstream Replacement Crossing with BRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/16/11 5/8/14 35.68
14 | HWY - Finish NB River Crossing 1/0/00 1/0/00 0.00
15 | HWY - Construct SB River Crossing 9/18/15 2/4/18 28.54
16 | HCT - Construct River Crossing 1/1/19 11/11/20 2231
17 | HWY - Demo Existing NB River Crossing 10/24/14 9/14/15 10.65
18 | HWY - Demo Existing SB_River Crossing 2/7/18 12/29/18 10.65
19 | HWY-1-5/SR141/C (Stage 1 & 2) 5/16/11 7127113 26.32
20 | HWY - 1-5/SR14 1/C (Stage 3) 10/23/14 8/26/15 10.03
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/16/11 10/23/14 41.15
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 10/23/14 4/6/17 29.38
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/16/11 10/28/14 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 8/30/12 15.48
28 | HCT - BRT South 5/16/11 12/7/12 18.66
29 | HCT - Burn Time 11/14/20 5/25/21 6.16
30 | Project Complete 525121 512521 0.00
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Table 38: Risk Adjusted Schedule Vancouver Alignment Downstream Replacement Crossing with

LRT
ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/13/11 3/26/14 34.36
14 | HWY - Finish NB River Crossing 27115 5/1/16 14.89
15 | HWY - Construct SB River Crossing 5/13/11 3/26/14 34.36
16 | HCT - Construct River Crossing 5/13/11 1/1/14 31.63
17 | HWY - Demo Existing NB River Crossing 5/1/16 3/16/17 10.45
18 | HWY - Demo Existing SB_River Crossing 3/26/14 21115 10.45
19 | HWY-I-5/SR141/C (Stage 1 & 2) 5/13/11 12/23/13 3131
20 | HWY - 1-5/SR141/C (Stage 3) 5/1/16 429117 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/13/11 1/30/13 20.60
22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 3/26/14 6/24/16 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/13/11 3/25/14 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/13/11 10/10/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/13/11 10/4/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/13/11 2/23/14 33.35
27 | HCT - BRT North 5/13/11 8/10/12 14.92
28 | HCT - BRT South 5/13/11 11/18/12 18.22
29 | HCT - Burn Time 1/1/14 7/8/14 6.16
30 | Project Complete 4/29/17 4/29/17 0.00
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Table 39: Risk Adjusted Schedule Vancouver Alignment Upstream Replacement Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/16/11 5/8/14 35.68
14 | HWY - Finish NB River Crossing 1/0/00 1/0/00 0.00
15 | HWY - Construct SB River Crossing 9/18/15 2/4/18 28.54
16 | HCT - Construct River Crossing 1/1/19 11/11/20 2231
17 | HWY - Demo Existing NB River Crossing 10/24/14 9/14/15 10.65
18 | HWY - Demo Existing SB_River Crossing 2/7/18 12/29/18 10.65
19 | HWY-1-5/SR141/C (Stage 1 & 2) 5/16/11 7127113 26.32
20 | HWY - 1-5/SR14 1/C (Stage 3) 10/23/14 8/26/15 10.03
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/16/11 10/23/14 41.15
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 10/23/14 4/6/17 29.38
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/16/11 10/28/14 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 8/13/12 14.92
28 | HCT - BRT South 5/16/11 11/23/12 18.22
29 | HCT - Burn Time 11/14/20 5/25/21 6.16
30 | Project Complete 525121 512521 0.00
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Table 40: Risk Adjusted Schedule Vancouver Alignment Supplemental Crossing with BRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
31 | HWY/HCT - Construct SB/HCT River Crossing 5/16/11 1/30/15 44.38
32 | HCT - Finish/OCS/Civil for River Crossing 1/30/15 8/1/15 6.00
19 | HWY - 1-5/SR141/C (Stage 1 & 2) 5/16/11 6/13/13 24.90
20 | HWY - 1-5/SR14 1/C (Stage 3) 1/30/15 2/14/16 12.45
21 | HWY - 15/ Hayden Island I/C (Stage 1) 5/16/11 1/25/13 20.26
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 1/25/13 9/5/16 43.27
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 8/12/14 2/1/18 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - 1-5 [Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 4/30/13 23.46
28 | HCT - BRT South 5/16/11 12/6/12 18.64
29 | HCT -Burn Time 8/1/15 2/5/16 6.15
30 | Project Complete 2/1/18 2/1/18 0.00
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Table 41: Risk Adjusted Schedule Vancouver Alignment Supplemental Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
31 | HWY/HCT - Construct SB/HCT River Crossing 5/16/11 1/30/15 44.38
32 | HCT - Finish/OCS/Civil for River Crossing 1/30/15 712116 17.00
19 | HWY - 1-5/SR141/C (Stage 1 & 2) 5/16/11 6/13/13 24.90
20 | HWY - 1-5/SR14 1/C (Stage 3) 1/30/15 2/14/16 12.45
21 | HWY - 15/ Hayden Island I/C (Stage 1) 5/16/11 1/25/13 20.26
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 1/25/13 9/5/16 43.27
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 8/12/14 2/1/18 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - 1-5 [Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 4/13/13 22.90
28 | HCT - BRT South 5/16/11 11/23/12 18.20
29 | HCT -Burn Time 712116 1/5/17 6.15
30 | Project Complete 2/1/18 2/1/18 0.00
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Table 42: Risk Adjusted Schedule I-5 Alignment Downstream Replacement Crossing with BRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/13/11 3/26/14 34.36
14 | HWY - Finish NB River Crossing 27115 5/1/16 14.89
15 | HWY - Construct SB River Crossing 5/13/11 3/26/14 34.36
16 | HCT - Construct River Crossing 5/13/11 1/1/14 31.63
17 | HWY - Demo Existing NB River Crossing 5/1/16 3/16/17 10.45
18 | HWY - Demo Existing SB_River Crossing 3/26/14 27115 10.45
19 | HWY-1-5/SR141/C (Stage 1 & 2) 5/13/11 12/23/13 3131
20 | HWY - 1-5/SR14 1/C (Stage 3) 5/1/16 429117 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/13/11 1/30/13 20.60
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 3/26/14 6/24/16 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/13/11 3/25/14 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/13/11 10/10/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/13/11 10/4/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/13/11 2/23/14 33.35
27 | HCT - BRT North 5/13/11 4/28/13 23.48
28 | HCT - BRT South 5/13/11 12/2/112 18.66
29 | HCT - Burn Time 1/1/14 7/8/14 6.16
30 | Project Complete 4/29/17 4129/17 0.00
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Table 43: Risk Adjusted Schedule 1-5 Alignment Upstream Replacement Crossing with BRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/16/11 5/8/14 35.68
14 | HWY - Finish NB River Crossing 1/0/00 1/0/00 0.00
15 | HWY - Construct SB River Crossing 9/18/15 2/4/18 28.54
16 | HCT - Construct River Crossing 1/1/19 11/11/20 2231
17 | HWY - Demo Existing NB River Crossing 10/24/14 9/14/15 10.65
18 | HWY - Demo Existing SB_River Crossing 2/7/18 12/29/18 10.65
19 | HWY-1-5/SR141/C (Stage 1 & 2) 5/16/11 7127113 26.32
20 | HWY - 1-5/SR14 1/C (Stage 3) 10/23/14 8/26/15 10.03
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/16/11 10/23/14 41.15
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 10/23/14 4/6/17 29.38
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/16/11 10/28/14 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 5/1/13 23.48
28 | HCT - BRT South 5/16/11 12/7/12 18.66
29 | HCT - Burn Time 11/14/20 5/25/21 6.16
30 | Project Complete 525121 512521 0.00
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Table 44: Risk Adjusted Schedule 1-5 Alignment Downstream Replacement Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/13/11 3/26/14 34.36
14 | HWY - Finish NB River Crossing 27115 5/1/16 14.89
15 | HWY - Construct SB River Crossing 5/13/11 3/26/14 34.36
16 | HCT - Construct River Crossing 5/13/11 1/1/14 31.63
17 | HWY - Demo Existing NB River Crossing 5/1/16 3/16/17 10.45
18 | HWY - Demo Existing SB_River Crossing 3/26/14 27115 10.45
19 | HWY-1-5/SR141/C (Stage 1 & 2) 5/13/11 12/23/13 3131
20 | HWY - 1-5/SR14 1/C (Stage 3) 5/1/16 429117 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/13/11 1/30/13 20.60
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 3/26/14 6/24/16 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/13/11 3/25/14 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/13/11 10/10/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/13/11 10/4/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/13/11 2/23/14 33.35
27 | HCT - BRT North 5/13/11 4/11/13 22.92
28 | HCT - BRT South 5/13/11 11/18/12 18.22
29 | HCT - Burn Time 1/1/14 7/8/14 6.16
30 | Project Complete 4/29/17 4129/17 0.00
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Table 45: Risk Adjusted Schedule 1-5 Alignment Upstream Replacement Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
13 | HWY - Construct NB River Crossing 5/16/11 5/8/14 35.68
14 | HWY - Finish NB River Crossing 1/0/00 1/0/00 0.00
15 | HWY - Construct SB River Crossing 9/18/15 2/4/18 28.54
16 | HCT - Construct River Crossing 1/1/19 11/11/20 2231
17 | HWY - Demo Existing NB River Crossing 10/24/14 9/14/15 10.65
18 | HWY - Demo Existing SB_River Crossing 2/7/18 12/29/18 10.65
19 | HWY-1-5/SR141/C (Stage 1 & 2) 5/16/11 7127113 26.32
20 | HWY - 1-5/SR14 1/C (Stage 3) 10/23/14 8/26/15 10.03
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 5/16/11 10/23/14 41.15
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 10/23/14 4/6/17 29.38
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 5/16/11 10/28/14 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 4/14/13 22.92
28 | HCT - BRT South 5/16/11 11/23/12 18.22
29 | HCT - Burn Time 11/14/20 5/25/21 6.16
30 | Project Complete 525121 512521 0.00
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Table 46: Risk Adjusted Schedule 1-5 Alignment Supplemental Crossing with BRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
31 | HWY/HCT - Construct SB/HCT River Crossing 5/16/11 1/30/15 44.38
32 | HCT - Finish/OCS/Civil for River Crossing 1/30/15 8/1/15 6.00
19 | HWY - 1-5/SR141/C (Stage 1 & 2) 5/16/11 6/13/13 24.90
20 | HWY - 1-5/SR14 1/C (Stage 3) 1/30/15 2/14/16 12.45
21 | HWY - 15/ Hayden Island I/C (Stage 1) 5/16/11 1/25/13 20.26
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 1/25/13 9/5/16 43.27
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 8/12/14 2/1/18 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - 1-5 [Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 12/30/13 31.46
28 | HCT - BRT South 5/16/11 12/6/12 18.64
29 | HCT -Burn Time 8/1/15 2/5/16 6.15
30 | Project Complete 2/1/18 2/1/18 0.00
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Table 47: Risk Adjusted Schedule 1-5 Alignment Supplemental Crossing with LRT

ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/13/09 5.40
6 | FTA New Starts Application 1/13/09 1/13/09 0.00
7 | Prepare FEIS 1/13/09 9/13/09 8.00
8 | FHWA/FTA Record of Decision 9/13/09 8/28/10 11.45
9 | 30% Design 8/28/10 5/13/11 8.45
10 | R/W Appraisal and Acquisition 1/13/09 8/8/10 18.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 5/13/11 5/13/11 0.00
31 | HWY/HCT - Construct SB/HCT River Crossing 5/16/11 1/30/15 44.38
32 | HCT - Finish/OCS/Civil for River Crossing 1/30/15 712116 17.00
19 | HWY - 1-5/SR141/C (Stage 1 & 2) 5/16/11 6/13/13 24.90
20 | HWY - 1-5/SR14 1/C (Stage 3) 1/30/15 2/14/16 12.45
21 | HWY - 15/ Hayden Island I/C (Stage 1) 5/16/11 1/25/13 20.26
22 | HWY - 15/ Hayden Island I/C (Stage 2 & 3) 1/25/13 9/5/16 43.27
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 8/12/14 2/1/18 41.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 5/16/11 10/13/13 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 5/16/11 10/8/14 40.65
26 | HWY - 1-5 [Fourth Plain Interchange (All Stages) 5/16/11 2/26/14 33.35
27 | HCT - BRT North 5/16/11 12/13/13 30.90
28 | HCT - BRT South 5/16/11 11/23/12 18.20
29 | HCT -Burn Time 712116 1/5/17 6.15
30 | Project Complete 2/1/18 2/1/18 0.00
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Table 48: Risk Adjusted Schedule MOS Design Downstream Replacement Crossing with BRT, Mill

District
ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/14/09 5.40
6 | FTA New Starts Application 1/14/09 1/14/09 0.00
7 | Prepare FEIS 1/14/09 9/15/09 8.00
8 | FHWA/FTA Record of Decision 9/15/09 9/15/09 0.00
9 | 30% Design 9/15/09 5/30/10 8.45
10 | R/W Appraisal and Acquisition 1/14/09 9/10/10 19.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 9/10/10 9/10/10 0.00
13 | HWY - Construct NB River Crossing 9/10/10 7124113 34.36
14 | HWY - Finish NB River Crossing 6/7/14 9/4/15 14.89
15 | HWY - Construct SB River Crossing 9/10/10 7124/13 34.36
16 | HCT - Construct River Crossing 9/10/10 5/7/13 31.82
17 | HWY - Demo Existing NB River Crossing 9/4/15 7/19/16 10.45
18 | HWY - Demo Existing SB_River Crossing 7/24/13 6/7/14 10.45
19 | HWY-I-5/SR141/C (Stage 1 & 2) 9/10/10 4/22/13 3131
20 | HWY - 1-5/SR141/C (Stage 3) 9/4/15 9/6/16 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 9/10/10 5/30/12 20.60
22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 7124/13 10/23/15 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 9/10/10 7123/13 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 9/10/10 27113 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 9/10/10 1/31/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 9/10/10 6/23/13 33.35
27 | HCT - BRT North 9/10/10 5/6/11 7.80
28 | HCT - BRT South 9/10/10 4/14/12 19.10
29 | HCT - Burn Time 5/7/13 11/12/13 6.20
30 | Project Complete 9/6/16 9/6/16 0.00
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Table 49: Risk Adjusted Schedule MOS Design Downstream Replacement Crossing with BRT, Clark

College
ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/14/09 5.40
6 | FTA New Starts Application 1/14/09 1/14/09 0.00
7 | Prepare FEIS 1/14/09 9/15/09 8.00
8 | FHWA/FTA Record of Decision 9/15/09 9/15/09 0.00
9 | 30% Design 9/15/09 5/30/10 8.45
10 | R/W Appraisal and Acquisition 1/14/09 9/10/10 19.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 9/10/10 9/10/10 0.00
13 | HWY - Construct NB River Crossing 9/10/10 7124113 34.36
14 | HWY - Finish NB River Crossing 6/7/14 9/4/15 14.89
15 | HWY - Construct SB River Crossing 9/10/10 7124/13 34.36
16 | HCT - Construct River Crossing 9/10/10 5/5/13 31.76
17 | HWY - Demo Existing NB River Crossing 9/4/15 7/19/16 10.45
18 | HWY - Demo Existing SB_River Crossing 7/24/13 6/7/14 10.45
19 | HWY-I-5/SR141/C (Stage 1 & 2) 9/10/10 4/22/13 3131
20 | HWY - 1-5/SR141/C (Stage 3) 9/4/15 9/6/16 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 9/10/10 5/30/12 20.60
22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 7124/13 10/23/15 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 9/10/10 7123/13 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 9/10/10 27113 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 9/10/10 1/31/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 9/10/10 6/23/13 33.35
27 | HCT - BRT North 9/10/10 9/12/11 12.04
28 | HCT - BRT South 9/10/10 4/9/12 18.94
29 | HCT - Burn Time 5/5/13 11/10/13 6.19
30 | Project Complete 9/6/16 9/6/16 0.00
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Table 50: Risk Adjusted Schedule MOS Design Downstream Replacement Crossing with LRT, Mill

District
ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/14/09 5.40
6 | FTA New Starts Application 1/14/09 1/14/09 0.00
7 | Prepare FEIS 1/14/09 9/15/09 8.00
8 | FHWA/FTA Record of Decision 9/15/09 9/15/09 0.00
9 | 30% Design 9/15/09 5/30/10 8.45
10 | R/W Appraisal and Acquisition 1/14/09 9/10/10 19.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 9/10/10 9/10/10 0.00
13 | HWY - Construct NB River Crossing 9/10/10 7124113 34.36
14 | HWY - Finish NB River Crossing 6/7/14 9/4/15 14.89
15 | HWY - Construct SB River Crossing 9/10/10 7124/13 34.36
16 | HCT - Construct River Crossing 9/10/10 5/5/13 3175
17 | HWY - Demo Existing NB River Crossing 9/4/15 7/19/16 10.45
18 | HWY - Demo Existing SB_River Crossing 7/24/13 6/7/14 10.45
19 | HWY-I-5/SR141/C (Stage 1 & 2) 9/10/10 4/22/13 3131
20 | HWY - 1-5/SR141/C (Stage 3) 9/4/15 9/6/16 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 9/10/10 5/30/12 20.60
22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 7124/13 10/23/15 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 9/10/10 7123/13 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 9/10/10 27113 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 9/10/10 1/31/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 9/10/10 6/23/13 33.35
27 | HCT - BRT North 9/10/10 10/2/11 12.71
28 | HCT - BRT South 9/10/10 3/20/12 18.29
29 | HCT - Burn Time 5/5/13 11/9/13 6.18
30 | Project Complete 9/6/16 9/6/16 0.00
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Table 51: Risk Adjusted Schedule MOS Design Downstream Replacement Crossing with LRT, Clark

College
ID FLOWCHART ACTIVITY Start End Duration
1 | Prepare DEIS Alternatives 11/1/06 5/3/07 6.00
2 | Evaluate DEIS Alternatives / Present Draft Findings 5/3/07 5/3/08 12.00
3 | Publish DEIS and LPA 5/3/08 5/3/08 0.00
4 | Comment Period / Public Hearings 5/3/08 8/2/08 3.00
5 | Local Agency Adoption 8/2/08 1/14/09 5.40
6 | FTA New Starts Application 1/14/09 1/14/09 0.00
7 | Prepare FEIS 1/14/09 9/15/09 8.00
8 | FHWA/FTA Record of Decision 9/15/09 9/15/09 0.00
9 | 30% Design 9/15/09 5/30/10 8.45
10 | R/W Appraisal and Acquisition 1/14/09 9/10/10 19.80
11 | Environmental Permitting 8/2/08 3/1/10 18.90
12 | Begin Construction 9/10/10 9/10/10 0.00
13 | HWY - Construct NB River Crossing 9/10/10 7124113 34.36
14 | HWY - Finish NB River Crossing 6/7/14 9/4/15 14.89
15 | HWY - Construct SB River Crossing 9/10/10 7124/13 34.36
16 | HCT - Construct River Crossing 9/10/10 5/2/13 31.66
17 | HWY - Demo Existing NB River Crossing 9/4/15 7/19/16 10.45
18 | HWY - Demo Existing SB_River Crossing 7/24/13 6/7/14 10.45
19 | HWY-I-5/SR141/C (Stage 1 & 2) 9/10/10 4/22/13 3131
20 | HWY - 1-5/SR141/C (Stage 3) 9/4/15 9/6/16 12.04
21 | HWY - I-5/Hayden Island I/C (Stage 1 & 2) 9/10/10 5/30/12 20.60
22 | HWY - I-5/Hayden Island I/C (Stage 2 & 3) 7124/13 10/23/15 26.92
23 | HWY - I-5/ Marine Drive Interchange (All Stages) 9/10/10 7123/13 34.35
24 | HWY - I-5/ SR 500 Interchange (All Stages) 9/10/10 27113 28.90
25 | HWY - I-5 Mill Plain Interchange (All Stages) 9/10/10 1/31/14 40.65
26 | HWY - I-5 /Fourth Plain Interchange (All Stages) 9/10/10 6/23/13 33.35
27 | HCT - BRT North 9/10/10 5/7/12 19.86
28 | HCT - BRT South 9/10/10 3/19/12 18.24
29 | HCT - Burn Time 5/2/13 11/6/13 6.16
30 | Project Complete 9/6/16 9/6/16 0.00
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APPENDIX C: RISK REGISTER

The risk register used during the risk workshop is presented in the table below. There are
three different versions of the risk register provided: the Vancouver Alignment Risk Register,
the I-5 Alignment Risk Register and the MOS Design Risk Register.

Note that all the risk items discussed during the session, active or inactive, are provided in
the table. Inactive risk items have been grayed out.
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Table 52: Vancouver Alignment Risk Register

entification uantitative Analysis
Identificati itative Analysi:
# Activity & & 8 8 A w Functional Threat / Opportunity SMART Column Additional Panelists’ - Bt Sostimpact(p) Sapedielinpactitonds)
=4 =z =z =z < < Assignment Events Comments e " | Dist. V1 V2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
1 1
1 1
1 1
Thinks might be lower
Variation to the Alternative - probability. Design =4 =3
Baseline assumes SPUI Exist, Exist w/ Flyover for change may raise or lower £ =3 =
4 23 1 1 1 1 1 1 Highway Interchange Type w/ Flyover for Marine Marine Drive EB to I-5 NB, the costs on the Cost 10% E s S 2
Drive EB to I-5 NB SPUI, DDI, Full System Interchange construction. S § §
Interchange Rebuild Exist or replace % @
with new.
1 1
1 1
May need to add arterial
- . since there is no 8
. . Variation to the Alternative - . B S
7 21,22 1 1 Highway Interchange Type Baseline Assumes Splt Folded Diamond, SPUI ha;;::iesclgﬁg gﬁgﬁ?ine Cost 10% E §
. >
(Assume 50%) drive. No arterial in 2 and = §
3. No range
1 1
1 1
131
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Identification Quantitative Analysis
# Activity & &8 8| 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Type Prob Costimpact(s) Scheduellmpacti{Moritis)
=z Z =z Z < < Assignment Events Comments (e " | Dist. V1 v2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
L ) Might be shorter if they
Variation to the Alternative - - o o
Exist, Tight Diamond, DDI f“z”ggr;h;"l;”‘leem"‘)mz £ g | 8
10 25 1 1 1 1 1 1 Highway Interchange Type Baseline assumes SPUI (Could be -$8 million if only ype gie p Cost 20% 2 8 S 2
. N X tight diamond. Or even less < S S
exist bridge widened by 4 y N N S = o
if they widen bridge < %
lanes) L
instead.
i i o o
Baseline assumes Variation o the Aferative - Vfigslilgr? Izloc:h?r?gim £ § § o
It i 0/ 0, (= 4
11 26 1 1 1 1 1 1 Highway Interchange Type Modified Folded Diamond Exist (Assu_me 20% interchange type to be Cost 80% 2 s g S
reduction) AIREA S % o
more simplified. « %
1 1
Variation to the Alternative - o o
Baseline assumes Tunnel Fiyover for |-5 S8 o SR500 EB Potential tunnel to bridge 5 § § 5
i i 0 S S = <
13 24 1 1 1 1 1 1 Highway Interchange Type for I-5 SB to SR500 EB (120,000 SF @ $250 minus change. Cost 5% £ =4 =3 £ S P
tunnels and earthwork plus S S 3 E
tax and mark-ups) A A
1 1
Originally chose one
alignment for all, through
evaluation the I-5 alignment S = 3
. ; has a very long bridge. At - 2 =3 S -
15 27 i i i i Transit Van;?iUﬁfTr]eT;?nsn Baseline assumes I-5. VE Teim soerijsnﬁgs asan main st. there are much S(c:r?:éje S 8 8 § S 3 § $
9 PP : fewer structures. Design = g g S = '
changes minimize ROW 7 74 Al
issues. Difference is in the
structure.
1 1
Lower probability and impacts
than CON1. Risk is that you would S s g c
. . " VE believes probability is relocate the utilities and Cost & o S =) 2 =3 5 =Y o
m 27and 28 L L L Construction Uity Relocation BRT higher than 20% Very little build the guideway "LRT Schedule 20% g 3 8 é = ~ ©
utility relocation in OR as Ready" 8 8 2
HCT is elevated.
Lower probability and impacts
than CONL1. = =3
. - . VE believes probability is Cost & 5 o S
18 27and 28 1 1 1 Construction Utility Relocation LRT higher than 20% Very little Schedule 10% § 3 8
utility relocation in OR as 3
HCT is elevated.
1 1 1 1
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Identification Quantitative Analysis
# Activity & & 8 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Type Prob Costlimgac(¥) Stiedlielnpaci{Montls)
=z Z =z Z < < Assignment Events Comments (e " | Dist. V1 v2 V3 Dist. | V1 v2 V3
(8] (H) () (H)
B o (=3 o
TR-Kiggins Bowl / Mitigation needs Neor;[ea:a?l‘?agﬁtueéocs?s’[?ulgz(:ﬂm May need to redo the main = 8 8 8
20 27 S T T T BT BT Transit TR-Igg . associated with the Y 1y costs? Fartl. street interchange Cost | 8| 8| 8
Lincoln Park and Ride otential traffic increases VE team believes this is a big improvements on =1 S = 2
P . issue with high probability. P y S prd >
Structure at lincoln and
. Not a big issue. Captured in baseline assumes surface 8 8 8
21 27 1 1 1 1 1 1 Transit TR-Kiggins Bowl / azﬂslggggg vnvﬁﬁ(iie general facility costs? Partly. lot 2000 spaces by 20000 Cost 5 g g g
Lincoln Park and Ride otential traffic increases VE team believes this is a big per space by 1.6 for g = = =
s ’ issue with high probability. markups (only for I-5 8 8 2
alignment)
1 1
1 1
1 1 1 1 1 1
1 1 1 1 1 1
Deviations may occur on
) Marine to Hayden, 14 to
. Schedule impact only. - . - . =
" Need for design ) f Early coordination required to Mill Plain, concurrences o 5 o =Y
% 9 e L e e e L Design exceptions / deviations Both st_ats_,-s involved in mitigate this action. with differences in ramp Schedule 10% g @ ©
the deviations approval. B
speed. Apply to
interchanges only
But early engagement of / 1JRs, TS&Ls may be required
Delays in design coord\n)z;tior?w?th FHWA: on major structures. Cost& £
27 8 1 1 1 1 1 1 Design approvals by FHWA and o ) A dedicated FHWA Used VE recommendations 30% S S 5
limited impact (1 to 3 I ) Schedule =5
FTA. representative will be assigned S
months).
to the project.
Multiple federal leads for sﬁHrm\/YﬂAorzngloF;Ar:Lemceor;t This would require additional £
28 8 1 1 1 1 1 1 Design the environmental Sig | X h o' her h coordination. Limited impact of Used VE recommendations Schedule 25% 2 S b=
documents i$in place that either has 1 to 3 months. 5
a leadership role. :
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant c 8 8 8
29 23 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issuef/impact. Conditions not water Cost 50% “g’a § § §
wide (underground) disposal site, sediments. unknown. Need local expert. = o o @
Level of contamination
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = S 8 8
30 21-22 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issue/impact. Conditions not water Cost 50% “E’a § § §
wide (underground) disposal site, sediments. unknown. Need local expert. = o o @
Level of contamination
unknown.
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Identification Quantitative Analysis
# Activity S| &8 8|8 | Functional Threat / Opportunity AT @l Additional Panelists' - - Costinpact(3) ScliealelmpactiMontls)
=z Z =z Z < < Assignment Events Comments (e " | Dist. V1 v2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
Risks associated with
demolition work: 3 . 3
Environmental impacts of contamination of soil Demolition significant = S S S
31 13-18 1 1 1 Environmental demolition work project- conditions, ground water, issue/impact. Conditions water Cost 50% é’a S § S
wide (underground) disposal site, sediments. unknown. Need local expert. = S 5 5]
N N P & P
Level of contamination
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = =3 =3 =3
32 19-20 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issue/impact. Conditions not water Cost 50% “E’a § § §
wide (underground) disposal site, sediments. unknown. Need local expert. = o N o
. . @ ©“ ©“
Level of contamination
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = =3 8 =3
33 25 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issuefimpact. Conditions not water Cost 50% é’a § § §
wide (underground) disposal site, sediments. unknown. Need local expert. = of o o
. . @ @ “
Level of contamination
unknown.
Risks associated with
demolition work: . o .
Environmental impacts of contamination of soil Demolition significant = S S S
34 26 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issue/impact. Conditions not water Cost 50% é’a % § g
wide (underground) disposal site, sediments. unknown. Need local expert. = o o o
N N © e “
Level of contamination
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = =3 =3 =3
35 24 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issuefimpact. Conditions not water Cost 50% “E’a § § §
wide (underground) disposal site, sediments. unknown. Need local expert. = o N o
. . @ ©“ ©“
Level of contamination
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = S 8 =3
36 28 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issuefimpact. Conditions not water Cost 50% é’a § § §
wide (underground) disposal site, sediments. unknown. Need local expert. = of o o
. . @ @ ©“
Level of contamination
unknown.
Risks associated with
demolition work: . o .
Environmental impacts of contamination of soil Demolition significant = S =4 S
37 27 1 1 1 1 1 1 Environmental demolition work project- conditions, ground water, issuefimpact. Conditions not water Cost 50% é’a § g g
wide (underground) disposal site, sediments. unknown. Need local expert. = of N o
N N © & “
Level of contamination
unknown.
Supplementary EIS H\ghly_hkely for this type s s
) (SEIS) / additional of project. ngd delay Risk of supplemental EIS post- average of $1.2 a month Cost & 15 =3 = 15 o o
38 8 1 1 1 1 1 1 Environmental . . ROD. Cost impact = . § 40% 2 8 S 2 < o
environmental analysis ROD also exists. over the last year Schedule c S S = —
required consultant fee to E 8 ] =
q complete SEIS. hid
Controversy on e Q Q 1=}
A . Previous litigation for ROW 8 8 8 £
: environmental grounds Cost impacts would ] Cost & o S = = = 5 o o
39 8 1 1 1 1 1 1 Environmental expected (NEPA include legal costs. cost used asa base for this Schedule 30% 2 g g g £ P o
estimate g < ~ S
challenges only) & & &
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Identification Quantitative Analysis
# Activity S & 8 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Tyne Prob st Impa(i';z(ﬁi) & Safedille ImpaC\tlgMonthS\)B
=z Z =z Z < < Assignment Events Comments " | Dist. V1 Dist. | V1
(8] (H) () (H)
8 8 8
. 404 consultation is Additional unforeseeable Army Corps of Engineering Not a lot of information on Cost & . S =3 = =3 o )
40 8 1 1 1 1 1 1 Environmental required work/mitigation Permitting this Schedule 15% £ S =4 S o ©
B 8 8
Cost for stormwater treatment
should be put in the base. This o o o s
’ Key cost issue is is a given, not a risk. ) : - =3 8 =3 5
41 11 1 1 1 1 1 1 Environmental Formgl Sepuon 7 stormwater treatment There is an additional risk that Nota lot of |n‘f0rmat|on on Cost & 60% ) S S S 2 2
consultation is required . . this Schedule = S S S 2
mitigation. the services cannot deliver in g g 5 S
accordance with the baseline 2
schedule.
Baseline cost and schedule
does not account for work
| ;esmctlor:js. Foundfa“[.’l'?. Have the environmental
Fish passage, fish plat %”"S an | demﬁess acl mﬁs' agencies on board already,
Post Section 7 windows: work in water Win orvg.zg? rg ;2952:5‘ ¢ there is a lot of £
42 23 1 1 1 1 1 1 Environmental : possible from November project progr : communication with them Schedule 10% 2 2 2
canstitation through February (4 Commurication and already creating a lower 5
Y Y coordination needs to begin - 9
months). N . probability (Dealing with
early in the project. Oregon Slough)
There is an opportunity to get a 9 9
larger window (baseline needs
to reflect actual window).
Baseline cost and schedule
does not account for work
oo | oo s | ey
. p. ge. Window could change as the 9 o
Post Section 7 windows: work in water roiiect Drogresses. there is a lot of £
43 21-22 1 1 1 1 1 1 Environmental ; possible from November project progr " communication with them Schedule 10% 2 ped P
consultation Communication and . c
through February (4 - ) already creating a lower S
coordination needs to begin -
months). N . probability (Dealing with
early in the project. Oregon Slough)
There is an opportunity to get a 9 9
larger window (baseline needs
to reflect actual window).
Baseline cost and schedule
does not account for work
restrictions. Foundation )
) ) latforms and access facilities. Have the environmental
Fish passage, fish Pt d id oh h ) agencies on board already,
windows: work in water Window could change as the there is a lot of £
44 13-18 1 1 1 1 1 1 Environmental Pgs;sjf;gx possible from November gg%erﬁhﬁ{sgtzgiszsa communication with them Schedule 10% g 2 ;
through February (4 M- ) already creating a lower B
coordination needs to begin = 2
months). ) ) probability (Dealing with the
early in the project. Columbia River)
There is an opportunity to get a
larger window (baseline needs
to reflect actual window).
Mitigation associated with
historical and
archeological findings " Depends on the size of the o o o
Section 106 issues pre-construction. Is there asg!ﬁag‘ﬁeotnosgio‘fg; site, the expediation Cost& - S S S -
45 2 1 1 1 1 1 1 Environmental expected (discoveries anything beyond what is g o needed of the excavation 50% s S S S S 2 2 S
’ The survey would reduce this - Schedule ] S S S £
pre-construction) inthe base? e.g., a robability considerabl and the need to bring in g g =
stakeholder may request P Y y- tribes.
additional
investigations/mitigation.
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Identification Quantitative Analysis
# Activity & & 8 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob Costlimgac(¥) Stiedlielnpaci{Montls)
=z Z =z Z < < Assignment Events Comments P " | Dist. V1 V2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
Mitigation associated with
historical and
archeological findings . Depends on the size of the
Section 106 issues pre-construction. Is there asg!ﬁagfofsggﬁ;? site, the expediation Cost& = § § § =
46 8 1 1 1 1 1 Environmental expected (discoveries anything beyond what is g " needed of the excavation 50% ) S S <] S b b= P
: The survey would reduce this L Schedule =] S S S =
pre-construction) in the base? e.g., a robability considerabl and the need to bring in I 2 P
stakeholder may request P y - tribes.
additional
investigations/mitigation.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation .
Inadvertent with the tribes underway. Depgnds on the Size of the S S S
: discoveries/archeological Impact of findings on Need to quantify the cost ste, the expediation Cost & 3 =3 S =3 3 o o o
47 23 1 1 1 1 1 1 Environmental o - - : " needed of the excavation 10% > S S S S < =3 >
findings during project schedule before adding the probability. PN Schedule = S S S =
; A and the need to bring in 5 o ~
construction uncertain: wil depend on 8 & & &
L ; tribes.
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation .
Inadvertent with the tribes underway. De?sﬁzd?h?e[::eﬂﬁig;me =4 =4 =4
" . . . y , - S S S o
48 21.22 1 1 1 1 1 1 Environmental d|scoyer|§s/archgolog|cal Impagt of findings on Need to quanufy the co_s} needed of the excavation Cost & 40% g s s s g 2 = o
findings during project schedule before adding the probability. L Schedule = S S S =
. AR and the need to bring in w0 o =
construction uncertain: wil depend on 8 & & =
L ' tribes.
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation Denends on the size of the
Inadvertent with the tribes underway. pe ! 8 =3 S
19 1318 q q 2 q q q Environmental discoveries/archeological Impact of findings on Need to quantify the cost ne:gzatg(fe tﬁépeefc‘zt\llg?ion Cost & 0% s g b= =3 S o o o
findings during project schedule before adding the probability. o Schedule ’ =4 S S S 2 o o o
y AR and the need to bring in =] o ~
construction uncertain: wil depend on : A & 3
L ' tribes.
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation Depends on the size of the
Inadvertent with the tribes underway. pe ! =3 =3 =3
discoveries/archeological Impact of findings on Need to quantify the cost site, the expediation Cost & & =] =3 =] & o o o
50 19-20 1 1 1 1 1 1 Environmental i : - X > needed of the excavation 90% S S S S S b p =]
findings during project schedule before adding the probability. and the need to bring in Schedule = S S S =
construction uncertain: wil depend on . 9 3 b &
. ; tribes.
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
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Identification Quantitative Analysis
# Activity & & 8 8 < w Functional Threat / Opportunity SMART Col Additional Panelists' T Prob Costlimgac(¥) Stiedlielnpaci{Montls)
=z Z =z Z < < Assignment Events olumn Comments ype rob. Dist. V1 V2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation Depends on the size of the
) In_advertem ) with the tribe_s u_nderway. ) site, the expediation _ § § § _
51 25 1 1 1 1 1 1 Environmental d|sco;/_en_es/arche_0log|cal Impa(_:t of findings on Need to guantlfy the co_s_t needed of the excavation Cost & 75% g s 5 s g 2 = =
indings during project schedule before adding the probability. and the need to bring in Schedule =1 S =1 e =1
construction uncertain: wil depend on tribes. & & &
negotiations with the :
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation .
Inadvertent with the tribes underway. DePS?IdetheTeezl‘z;ithhe =3 =3 =3
52 2% 1 1 1 1 1 1 Environmental disco;/_eri_es/arche;ological Impact of findings on Need to quantify the cost need e'd of th epexcavati on Cost & 20% é g g g é 2 = =
indings during project schedule before adding the probability. and the need to bring in Schedule = S S S =
construction uncertain: wil depend on tribes B 3 5
negotiations with the .
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation .
Inadvertent with the tribes underway. De';igd?h?;:eeiﬁig;[he =4 =4 =4
53 2 1 1 1 1 1 1 Environmental discoyerigslarchgological Impa(;t of findings on Need to quanlify the co_s_l nee dea of lhepexcav ation Cost & 10% g,, § § § g,, 2 = o
findings during project schedule before adding the probability. and the need to bring in Schedule = S S S =
construction uncertain: wil depend on tribes 3 3 &
negotiations with the .
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation Depends on the size of the
) In_advertem ) with the tribe_s u_nderway. ) site, the expediation _ § § § _
54 28 1 1 1 1 1 1 Environmental d|scov_er|_es/arche_olog|cal Impa(_:t of findings on Need to guantlfy the co_s_t needed of the excavation Cost & 20% g s s s g 2 = =
findings during project schedule before adding the probability. and the need to bring in Schedule =1 S S S =1
construction uncertain: wil depend on tribes 83 3 &
negotiations with the :
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation .
Inadvertent with the tribes underway. De[;?[r;dfhznet:eesdl‘z;ig;the =3 =3 =3
55 27 1 1 1 1 1 1 Environmental disco;/_eri_es/arche;ological Impact of findings on Need to quantify the cost need e'd of th epexcavati on Cost & 40% é g § g é 2 = =
indings during project schedule before adding the probability. and the need to bring in Schedule = S =1 S =
construction uncertain: wil depend on tribes. & & &
negotiations with the )
tribes. Archeological
findings in wet areas
likely as well.
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Identification Quantitative Analysis
# Activity S & 8 8 < w Functional Threat / Opportunity SMART Col Additional Panelists' Sostimpact(s) Sagediielimpactbiondis)
=z Z =z Z < < Assignment Events olumn Comments Type Gt i v2 V3 i v2 v3
Dist. Vi o) (H) Dist. Vi ) )
Risks associated with Demolition sianif Took ;ﬂreviouds costs and
i tion significant allocated costs
) . demolition work: above _Jemol - - =1 o =1
5 » . . L e EnV|ronmentaI impacts of water (bridges), asbestos issuefimpact. Conditions proportioally based on the Cost& s S g8 S £ - o
nvironmental demolmon work project- pipes, lead paint, lead in unknown. Need local expert. amount of structures being Schedule 10% = 8 S S 2 = -
wide (above ground) comrete. otc. Level of Assume the SB bridge is in the demolished. Protect = = B8 iy 5
contamina{tionvunknown base (lead paint). surrounding area from dust i e
) and debris
Risks associated with Demolition significant Took ;ﬁrewouds costs and
" ; emolition significan allocated costs
. : demolition work: above . " - - = o
o o
5 212 ) L . ) ) L Eni EHV|ronmentaI impacts of water (bridges), asbestos issuefimpact. Conditions proportioally based on the Cost & £ 8 =3 £ - o
nvironmental demolition work project- pipes, lead paint, lead in unknown. Need local expert. amount of structures being Schedule 10% L 8 8 2 S &
wide (above ground) conérete ete Lével of Assume the SB bridge is in the demolished. Protect 5 = = 5
contamina{tion.unknown base (lead paint). surrounding area from dust @ @
) and debris
Risks associated with Demolition sianifi Took [lJlrevwouds costs and
- ; emolition significant allocated costs
. . demolition work: above . . . . =4 8
5 1518 ) L . . ) L e EHV|ronmenta| impacts of water (bridges), asbestos issue/impact. Conditions proportioally based on the Cost& £ S =3 £ o o
- nvironmental den_'lolmon work project- pipes, lead paint, lead in unknown. Need local expert. amount of structures being Schedule 25% 2 S S 2 S o~
wide (above ground) conérete otc Lével of Assume the SB bridge is in the demolished. Protect 5 = S 5
cont amineition.unknown base (lead paint). surrounding area from dust @ @
) and debris
Risks associated with Demolition sianif Took ;ﬂreviouds costs and
™ t allocated costs
; ; demolition work: above  Demotition signiican - =3 Q
o o
5 1020 . L . . . L Envi EnV|ronmentaI |mpa§ts of water (bridges), asbestos issuef/impact. Conditions proportioally based on the Cost& £ S S £ - o
onmental demolmon work project- pipes, lead paint, lead in unknown. Need local expert. amount of structures being Schedule 10% 2 8 S 2 = -
wide (above ground) conc’rete otc Lével of Assume the SB bridge is in the demolished. Protect 5 = o 5
contamina{tionvunknown base (lead paint). surrounding area from dust e e
) and debris
Risks associated with Demolition sianif Took ;ﬁrewouds costs and
" ; emolition significant allocated costs
; - demolition work: above ; : - - S o S
" ” ) L . ) ) L Eni EHV|ronmentaI impacts of water (bridges), asbestos issuefimpact. Conditions proportioally based on the Cost & s =3 8 =3 £ - o
nvironmental demolmon work project- pipes, lead paint, lead in unknown. Need local expert. amount of structures being Schedule 10% 2 S S S 2 S &
wide (above ground) conérete ete Lével of Assume the SB bridge is in the demolished. Protect = = 3 ] 5
contamina{tion.unknown base (lead paint). surrounding area from dust i i
) and debris
Risks associated with Demolition sianifi Took [lJlrevwouds costs and
- emolition significant allocated costs
: : demolition work: above . " - " S . s
o % ) L . . ) L e EHV|ronmenta| impacts of water (bridges), asbestos issuefimpact. Conditions proportioally based on the Cost& s S S S £ o o
nvironmental den_'lolmon work project- pipes, lead paint, lead in unknown. Need local expert. amount of structures being Schedule 10% 2 S S S 2 S b=
wide (above ground) onerete. 6. Level of Assume the SB bridge is in the demolished. Protect = = B s 5
cont amineition.unknown base (lead paint). surrounding area from dust e e
’ and debris
Risks associated with Demolition sianif Took ;ﬂreviouds costs and
i tion significant allocated costs
. ’ demolition work: above Jemon o 3 s o s
(=3
6 ” . L . . . L e EnV|ronmentaI |mpa§ts of water (bridges), asbestos issuef/impact. Conditions proportioally based on the Cost& s S g8 S £ - o
nvironmental demolmon work project- pipes, lead paint, lead in unknown. Need local expert. amount of structures being Schedule 10% = 8 S S 2 = -
wide (above ground) comrete. otc. Level of Assume the SB bridge is in the demolished. Protect = = B iy 5
contamina{tionvunknown base (lead paint). surrounding area from dust e e
) and debris
1 1 1 1 1 1
1 1 1 1 1 1
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Identification Quantitative Analysis
# Activity & &8 8| 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Type Prob Costimpact(s) Scheduellmpacti{Moritis)
=z Z =z Z < < Assignment Events Comments P " | Dist. V1 V2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
Potential lawsuit on EJ
) ] issues; various pressures =) =3
Ni?_rg];agztes ce?(men;ltj:éty from communities (e.g., May vary from $5-10 M for Cost & = S c8>_ S £
65 8 1 1 1 Environmental P P pressure for Community EJ issues with 0 to three 10% S S S = 2 2 <
(environmental justice f Fund = th Schedule = =3 S =3 S
issues) nvestment Fun month range S I S
compensation for hid hid
impacted communities)
Water quality and May be captured c
. Environmental endangered species list. elsewhere. May be time Cost & 5 o o
66 un e L 1 e e L Environmental regulations change Schedule impact larger if only, all costs would be due | Schedule 20% § N «©
change occurs later. to schedule
About 50% probability will Only to activity 19 as
be added to project. evergreen bridge will be g g g
67 19 1 1 1 1 1 1 External Req_uwed freeway lid in Required by City of Add cost into baseline. built first, morellk_ely to go Cost 70% g s S s
city of Vancouver Vancouver as part of re- (Assume 4 to 5 x Evergreen up than down given the =1 =3 = =3
development (new Bridge plus mar-ups) pedestrian bridge over SR 82 3 8
condos, library, ect.) 14.
Limitations on time
barges can stay on site o o -
Limitations on E)perlia/agrgzzetz th?;::?( Predatory Fish, and getting - § §_ §
68 13-18 1 1 1 1 1 1 Environmental construction site access . materials not accounted for Cost 60% S S S S
Ny " outgoing smolts. Would > . =4 S S S
and material delivery add to in staging. 5 g §
delivery/construction
Costs.
Risk: objections before
ROD. Likely that one
community will hold up Some community risks =
69 8 1 1 1 1 1 1 External Local commqnltles pose decision and §top or slow ‘accounted for under Schedule 15% kS 2 2
objections down project. For environmental. Cost impacts < =
example: opposition to captured under environmental.
tolling; selection of transit
mode.
Note: Initially, probability of
Likelihood of New Starts 80% and impact between 12
funding? Risk = likelihood and 48 months. But, even with Key driver to project.
16, 27, 28, Funding changes for of funding shortages no FTA approval, can go all the Should be lower probability 5 < o =
70 29, e L 1 e e L Extemal fiscal year being an issue. Schedule | way to ROWIJJ 11/08. Removed 9 | than 75% since the project Schedule | 15% £ S © 3
impact only (missing "a months from range. Changed to is currently on schedule.
cycle"). discrete distribution after
discussion with transit SMEs.
Requests very likely.
Stakeholders request Cost impacts accounted Works closely with local S o o o
n 5 e L e e e L Extemal late changeg for in other risks. Limited stakeholders currently Schedule | 20% £ - < ©
schedule impacts.
Issue: getting feeback
from 39-member Task
age:coirecse r(:gicdt\lgcc)?rlmoo d Low risk, with only one 5
Internal “red tape” organiz étions etc).Is more major decision to be E
72 5 1 1 1 1 1 1 Organizational causes delay getting Task Furc’e an' . Continued work with task force made. Will present them Schedule 20% E 2
approvals, decisions . . will lower risks. prefered alternative at the S
opportunity for taking end of the year o
decisions earlier? ’
Overall: minimal impact
on schedule; a "wash."
o o o
Al Change in right-of-way About 10% of properties 50% that it is about 10% of = § § §
73 interchange i i i i i i Right of Way costs due to 40 to condemnation Add potential of condemnation ROW Costs from last Cost 50% S S =1 S
condemnation . to baseline. CVEP = o =1 I
©“ @ ©“
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Identification Quantitative Analysis
# Activity & & 8 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Tyne Prob st Impa(i';z(ﬂi) & Schedu's Impac;[/gMonths\)B
=z Z =z Z < < Assignment Events Comments " | Dist. V1 0 ) Dist. | V1 0 )
Baseline schedule does
s s | AT : )
. PSR ] ) . 5 o o >
74 10 1 1 1 1 1 1 Right of Way hearings, justification before ROD. Note: 1o Revise baseline schedule. Schedule 20% 2 = < I~
report N
acquisition before the
ROD.
Base duration (about 1.5
Inadequate baseline year) is too short. Thinks there is adaquate £
75 21 1 1 1 1 1 1 Right of Way schedule for property Minimum 24 months for Hayden Island time in the schedule for this | Schedule 5% 2 3 3
acquisition and relocation commercial properties right away plan B
relocation.
Must purchase whole o o o
Red Lion Hotel (Jantzen - § § §
76 21 1 1 Right of Way Beach) because the Cost 25% “E’a S =3 S
removal of a wing makes = S v o
it economically not viable @ hid @
Must purchase whole
Red Lion At The Quay g S g
Hotel because the " 5 = =3 =3
7 19, 20 1 1 Right of Way removal of a piece of the Cost 25% 5 § g §
structure makes it 2 2 =@
economically not viable
How will market
expectations of project
development impact
o roperty prices? =1 =3 8
Change in right-of-way P - , = 153 3 S
78 10 o R R T Right of Way costs due to market Research '?d'ca‘ef Allow 6% for Fow purchase cost | 8% | & | S| g | 8
expectations pr_em\u_ms of 4 to 6% only. = S S 2
(residential) and 6 to 8% @ & P4
(commercial). About
60% commercial; 40%
residential.
Crossing of railroad
properties. Schedule
issue: getting the railraod
to agree (railroad will
want to review all NEPA
and engineering £
79 19-20 1 1 1 1 1 1 Right of Way Railroad involvement documents). Early Schedule 30% % 2 b
coordination needed / S
planned for documents
review. Additional risks:
no construction above
tracks during fourth
quarter.
1 1
Factoring in % of 5 o
Cost increase due to properties sent to 0 5 =3
81 10 1 1 1 1 1 1 Right of Way condemnation litigation condemnation (10%), Allow 4% for total ROW So small no range really Cost 10% 2 S
N = costs needed. 2 S
(legal fees only) cost impact = 3% to 5% S g
of base costs. g
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Identification Quantitative Analysis
# Activity & & 8 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob Costlimgac(¥) Stiedlielnpaci{Montls)
=z Z =z Z < < Assignment Events Comments (e " | Dist. V1 v2 V3 Dist. | V1 v2 v3
(8] (H) () (H)
Underestimation of Impact is 10% additional c g g g
number of parcels to be parcels / cost (10% of Allow 10% for total ROW o 5 =3 =) =3
82 10 e L 1 e e L Right of Way acquired for final base costs). No schedule costs. Cost 25% § § § §
alignment / alternative impact. prd A S
1 1
1 1 1 1
1 1 1 1 1 1
Thinks $25 M is high, but
comes from the VE that E s g
86 1318 1 1 1 1 1 1 Technical / C_ontext_ sensmve_ VE tear_ﬂ assumptlon is that this they think the a_t_)ove and Cost 50% s S s
Structure solutions (river crossing) is only amenities beyond amenities may S S <
amount to this much for 8 =
such a large bridge
Added costs for structure T_hmks $15.0 M S h'gh to 8 §
Technical / type (20% premium over Conflicts with airspace switch to a signiture bridge, £ S s
87 13-18 1 1 1 1 1 1 Structure Signature bridge yp se mgntal box restrictions limits this r:)ssibility because there are so many Cost 10% % S 8
gme P ’ limitations due to airspace B =3 3
estimate) issues. 3 @
1 1
1 1
1 1
1 1
1 1
1 1
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Identification Quantitative Analysis
# Activity & &8 8| 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Type Prob Costimpact(s) Scheduellmpacti{Moritis)
=z Z =z Z < < Assignment Events Comments (e " | Dist. V1 v2 V3 Dist. | V1 v2 v3
(8] (H) () (H)
1 1 1
Is this included in the s s s
Cost of complete street baseline cost estimates? Assume 4,000 ft @ $2,500 for . - S S S
95 27 1 1 1 1 1 1 Transit rebuild along the high- Yes. But some risk road recon & streetscape Rebuﬂ? dg\\:\f; aggs‘zjove Cost 10% % § § §
capacity transit corridor around it. Also, could be plus tax and mark-up. 9 Y = I =1 =
on two separate streets. @ * *
Construction activities Strong interest expressed o =3
All Other major projects in and conflicts with other Working with other agencie to from contractors low Cost& £ 3 =
96 Construction 1 1 1 1 1 1 Project the area at the same companies. coordinate construction probability, potential to not Schedule 20% »g § 8
Costs time? Maintenance of traffic impacts. get bonding if spread too E 2 g
and constructibility. thin high costs? A 1z
1 1 1 1 1 1
Permit conditions from c S §
Third Parties, i.e., local local agencies and Purchasing equipment as o 5 =3 =
9 5 L L L L L L Project agencies requirements for added project mitigation. Cost 20% § 8 §
emergency services. 8 &
Interagency Agreements must be in All agencies such as FAA, FTA, €
99 5 1 1 1 1 1 1 Project agreements/MOAs and place prior to funding Coast Guard, cities, counties, Schedule 30% »g 2 3
OUs obligations etc. S
1 1 1 1 1 1
Staging plans are % =3
. Maintenance of traffic conceptual at this time. Assume 50% increase from Cost & o 2 =3
101 2 L L L L L L Construction during construction. Uncertainties about how 8% to 12%. Schedule 40% g 8
traffic will be maintained. o 3
Staging plans are c s g
R , Maintenance of traffic conceptual at this time. Assume 50% increase from Cost & o 5 = S
102 222 L L L L L L Construction during construction. Uncertainties about how 8% to 12%. Schedule 50% E 8 §
traffic will be maintained. 8 2
1 1
Staging plans are % g
. . Maintenance of traffic conceptual at this time. Assume 50% increase from o o Cost & o 2 =1
104 1518 L L L L L L Construction during construction. Uncertainties about how 8% to 12%. change 40% to 60% Schedule 60% g §
traffic will be maintained. I prl
1 1
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Identification Quantitative Analysis
# Activity & &8 8| 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Type Prob Costimpact(s) Scheduellmpacti{Moritis)
=z Z =z Z < < Assignment Events Comments P " | Dist. V1 V2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
Staging plans are S 8
. Maintenance of traffic conceptual at this time. Assume 50% increase from Cost & o § =3 =)
106 19-20 e L 1 e e L Construction during construction. Uncertainties about how 8% to 12%. Schedule 60% § 8 §
traffic will be maintained. 3 @
1 1
Staging plans are é <]
, Maintenance of traffic conceptual at this time. Assume 50% increase from Cost & o é =]
108 % e 1 L e e 1 Construction during construction. Uncertainties about how 8% to 12%. Schedule 30% g 8
traffic will be maintained. ° &
1 1
Staging plans are é S
. Maintenance of traffic conceptual at this time. Assume 50% increase from Cost & o é =)
10 2% e 1 L e e 1 Construction during construction. Uncertainties about how 8% to 12%. Schedule 30% g 8
traffic will be maintained. ° 3
1 1
Staging plans are é 13
. Maintenance of traffic conceptual at this time. Assume 50% increase from Cost & o é =
12 % i 1 4 4 i 1 Construction during construction. Uncertainties about how 8% to 12%. Schedule 40% g 8
traffic will be maintained. o P
1 1
1 1
1 1 1 1
1 1
1 1 1 1
1 1
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Identification Quantitative Analysis
# Activity & &8 8| 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Type Prob Costimpact(s) SchecuielimpactiMont)
=z Z =z Z < < Assignment Events Comments (e " | Dist. V1 v2 V3 Dist. | V1 v2 v3
(8] (H) () (H)
1 1
1 1
S 8
. The assumption is that all 5 =2
. Opportunity to reuse . . . Maybe lower percent to Cost & o 2 s
121 26 1 1 1 1 1 1 Construction existing infrastructure. structures will be For 4P bridge over I-5 only. 20% Schedule 30% g S
replaced. = 3
e b
1 1
S 8
. The assumption is that all 5 =2
123 24 1 1 1 1 Construction O_pp_ortqnlty toreuse structures will be For 500W to 5S ramp only. 30% for 2 and 3 Cost & 30% 2 §
existing infrastructure. Schedule @2 >
replaced. = S
2 @
s o
<= (=3
Opportunity to reuse The assumption is that all Costé 3 =
124 24 1 1 Construction pportunity structures will be For 500W to 5S ramp only. 40% for 4 and 5 40% s S
existing infrastructure. Schedule Kzl T
replaced. S S
2 L4
Changes in regional MPO changes the Baseline should be updated to deggii%tsn;lzrt%cg;dtgfthe =
125 8 1 1 1 1 1 1 Traffic traffic models and/or reglonal modgl or delz?\ys mcll_.lde impact results of 2035 2035 year in projections, Schedule 10% S 2 S
desi to project revises design traffic model. Changes to land - H —
lesign year. car use can impact model changes in land use of the S
year. ) models
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
=4 o
1.3 - Park and Rides at From VE Team; -$7 million at £ § 8
129 27 1 1 1 1 1 1 . VE Recommendation Ross and -$40 million at 90% 2 =1 8
Lincoln and Expo Center 5 > =2
Clark. s 3 g
1 1 1 1 1 1 Not at this _Ievel yet to
impact this project.
Currently 42 diamter pile
based on WSDOT S S
9.8 Di - projections on the number £ =3 =3 £
131 13-16 1 1 1 1 1 1 R2-8 Dgirlgiter Driven VE Recommendation From VE Team. of competition between 30% »g § § »g S, 2
contractors, but 8' piles S = < S
could work and have less @ @
to drill in.
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Identification Quantitative Analysis
# Activity & & 8 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob Costlimgac(¥) Stiedlielnpaci{Montls)
=z Z =z Z < < Assignment Events Comments P " | Dist. V1 V2 V3 Dist. | V1 V2 V3
L (H) L (H)
1 1 1 1 1 1
Eliminates everything over
the river for transit. Now
transit will have to wait until
south is done to start work. =4 S
Re4 - HCT inside Should push back the burn £ =3 =3
133 16 1 1 1 1 seamental box VE Recommendation From VE Team time until after the bridge is 50% E 8 S
9 done, adds 3-6 months for 5 § 3
downstream, but eliminates % A
duration for the upstream
process. Maybe capture
schedule at a later date
Eliminates everything over
the river for transit. Now
transit will have to wait until
south is done to start work. § I
. - Should push back the burn £ S =3 £ . o
134 16 1 1 Red - HCT inside VE Recommendation From VE Team time until after the bridge is 50% 2 s § 2 5 =]
segmental box y E = =3 E D :
done, adds 3-6 months for g 5
downstream, but eliminates A4 @
duration for the upstream
process. Maybe capture
schedule at a later date
1 1 1 1 1 1
o o
W-1 - Main Street £ S S
136 19-20 1 1 1 1 1 1 Extension to Columbia VE Recommendation From VE Team 90% E § g
Blvd E o g
L &
=3 8
W-2 - Connect SR14 WB £ 8 S
137 19-20 i i i i i i to Columbia with SR5 to VE Recommendation From VE Team. 50% 2 g §
C Street e = 3
Aid @
1 1 1 1 1 1
1 1 1 1 1 1
=4 o
2 8
5 - i = =
140 2% S I I I T T W5 - Evaluate removing |y pocommendaion w | £ | 8
access at 4th Plain 2 <
e 3
8 8
W-6 - Relocate Fourth £ S S
141 25 1 1 1 1 1 1 Plain NB Braided Ramp VE Recommendation 20% % 8 153
at Mill Plain E 3 S
@ A
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Identification Quantitative Analysis
# Activity & &8 8| 8 < w Functional Threat / Opportunity SMART Column Additional Panelists' Type Prob Costimpact(s) Scheduellmpacti{Moritis)
=z Z =z Z < < Assignment Events Comments P " | Dist. V1 V2 V3 Dist. | V1 V2 V3
(8] (H) () (H)
1 1 1 1 1 1
1 1 1
1 1 1 1 1 1
-1 - - i S
Oairos?sh‘lf}a| zﬁrilgllsnlg:dm Double earthwork minus May be able to save time S § § =
145 21,22 1 1 1 1 1 1 g y . VE Recommendation demolition of Safeway and Y ’ 70% ) 8 8 g
outside the footprint of Red Lion but not likely = S S =3
the existing freeway : 8 3 &
8 8 8
0-2 - Keep the profile 85,000 SF bridge @ $300 = S S S
146 2122 1 1 1 1 1 1 elevated across Hayden VE Recommendation minus 20% for earthwork and wwn | & | 8 g g
Island pavement. = 9 IS =3
“ e “
1 1 1 1 1 1
1 1 1 1 1 1
Need to provide g s g
" = > =3 >
149 | 136,31 A I 1 1|1 additional tugsftows Cost 0% | & | 8 g 8
during construction for g S 3 S
river navigation 99; 5 5
Experience of contractor = o
150 13-16, 31 1 1 1 1 1 1 for foundations and 40% 5 =] b S
superstructure =
Currently there is only a 4
Construction restrictions month in water window to =
151 13-18 1 1 due to In Water Work perform work, staging 30% S 2 2 S
Windows assumes no in water work =
limitations
Currently there is only a 4
Construction restrictions month in water window to = o o
152 13-18 1 1 due to In Water Work perform work, staging 30% S S 2 s
Windows assumes no in water work =
limitations
g Performance of expected o S o o o
153 13-16,31 1 1 1 1 1 1 pile installation methods 30% £ © «© @
- . With 8' driven piling, -
e | 163 | 1 | 1| 1| 1| 1| 2 _ Availabilty of pile equipment availabiliy is an 30% O - T =T =
installation equipment issue ]
Compliance with Concerns about water = o .
155 13-16,31 1 1 1 1 1 1 permitting requirements quality compliance and 30% °g’= o b £
for work in the water vibration management =
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Table 53: 1-5 Alignment Risk Register

Identification Quantitative Analysis
Activity 8§ & 3 8 s w0 Functional Threat / Opportunity SMART Column Additional Panelists’ T Bt Sostimpact(p) Sshelielimpact(bonts)
# =z Z = b4 < < Assignment Events Comments P " | pist. | v1 V2 V3| pist | w1 V2 v3
O [ H O [ H
1 1
1 1
1 1
- . Thinks might be lower probability. = =]
Baseline assumes SPUI Ex\i/sftmézgt]\;?/ Eeoé/t(:rfr;?tll\\/lgrine Design change may raise or £ =3 §
4 23 1 1 1 1 1 1 Highway Interchange Type w/ Flyover for Marine ! v lower the costs on the Interchange Cost 10% 2 8 S S
) Drive EB to I-5 NB, SPUI, DDI, A kg = S =
Drive EB to I-5NB Full System Interchande construction. Rebuild Exist or S =] S
4 g replace with new. A4 @
1 1
1 1
-, . May need to add arterial since . 8
. . Variation to the Alternative - N 3 S
7 21,22 1 1 Highway Interchange Type Baseline Assumes Split Folded Diamond, SPUI (Assume tt]hege 'S,n? cgnne(;:t\on lbet\g/gen Cost 10% a §
50%) ayden island and marine drive. 2 =3
No arterial in 2 and 3. No range 2
1 1
1 1
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Identification

Quantitative Analysis

Activity S| & | 8| 8| 3| Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob ostimpact(s) SchedielimpactiMontiis)
# =z Z =z =z < < Assignment Events Comments P " | pist. | v1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Variation to the Alternative - . . o .
Exist, Tight Diamond, DDI l’r\]’légiEigiﬁ::;:;y';tehf%;h;:g; £ 8 8
’ ’ g i o s S = o
10 25 1 1 1 1 1 1 Highway Interchange Type Baseline assumes SPUI ((:o_uld b_e $8 mllllon if only point o tight diamond. Or even Cost 20% £ s 3 =
exist bridge widened by 4 . . A S < N
less if they widen bridge instead. hd %
lanes)
o o
Baseline assumes - R Very likely change in design to £ 8 8
11 26 1 1 1 1 1 1 Highway Interchange Type Modified Folded Variation t0 the Alternatlve Bxist change interchange type to be Cost 80% 2 8 8 2
h (Assume 20% reduction) g = S S
Diamond more simplified. S 2 o
1 1
Variation to the Alternative - o =
Baseline assumes Flyover for -5 SB to SR500 EB £ s |8 £
13 24 1 1 1 1 1 1 Highway Interchange Type Tunnel for I-5 SB to (120,000 SF @ $250 minus Potential tunnel to bridge change. Cost 5% »g S S »g 2 2
SR500 EB tunnels and earthwork plus tax E S = E
and mark-ups) @ @
1 1
Originally chose one alignment for
all, through evaluation the I1-5 =4 8 S
. ) alignment has a very long bridge. < = = S < o
15 27 1 1 1 1 Transit Vancowver Transit Baseline assumes I-5. VE Team sees this as an At main st. there are much fewer Cost & 0% ) 8 8 g S b = b
Alignment opportunity. Ny Schedule =1 =} = > =] T - g
structures. Design changes =1 ] S
minimize ROW issues. Difference hid @ @
is in the structure.
Originally chose one alignment for
all, through evaluation the I-5 =3 I3 S
) ; alignment has a very long bridge. - =3 S =3 -
15a 27 1 1 Transit Vanco_uver Transit Baseline assumes I-5. VE Team sees ?h's asan At main st. there are much fewer Cost& 100% S 8 8 8 5 3 b S
Alignment opportunity. y Schedule =1 = S = = =
structures. Design changes ] S 8
minimize ROW issues. Difference i @ ©
is in the structure.
1 1
Lower probability and impacts
than CON1. L =3 o =3
) L Risk is that you would relocate the c s | 8| s £
17 27 and 28 1 1 1 Construction Utility Relocation BRT VE believes probab_lllty 5 Ijl_gher utilities and build the guideway Cost & 20% S S S 8 2 < b
than 20% Very little utility .. b Schedule =1 B 3 S =5
o - LRT Ready' < 9 S S
relocation in OR as HCT is & & =
elevated.
Lower probability and impacts
than CON1. c =1
) ' " VE believes probability is higher Cost & o 5 - =
18 27and 28 1 1 1 Construction Utility Relocation LRT than 20% Very litle utility Schedule 10% § 3 g8
relocation in OR as HCT is 3
elevated.
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Identification Quantitative Analysis
Activity N & 8 8 < v Functional Threat / Opportunity SMART Column Additional Panelists' Tyne Prob Costlimgac(¥) schecuelimpactbont)
# =z Z =z =z < < Assignment Events Comments P " | Dist. V1 V2 v3 Dist. V1 V2 v3
O [ H O [ H
1 1 1 1
Mitigation needs Not a big issue. Captured in g 8 8
" ! ™ ” . = > > >
20 27 1 1 1 1 1 1 Transit 'TR Kiggins Bow\/ assoaatgd wwthvthe general facnvny costs. .Partly. May need to (edo the main street Cost 0% g s s S
Lincoln Park and Ride potential traffic VE team believes this is a big interchange improvements only = S =3 2
increases. issue with high probability. o A S
Mitigation needs Not a big issue. Captured in Structure at lincoln and baseline g 8 8
. TR-Kiggins Bowl / associated with the general facility costs? Partly. assumes surface lot 2000 spaces 0 o =3 o =
2 a e e L 1 e e Transit Lincoln Park and Ride potential traffic VE team believes this is a big by 20000 per space by 1.6 for Cost 100% g § § §
increases. issue with high probability. markups (only for I-5 alignment) 8 8 2
1 1
1 1
1 1 1 1 1 1
1 1 1 1 1 1
Deviations may occur on Marine
’ Schedule impact only. - ) to Hayden, 14 to Mill Plain, £
26 9 1 1 1 1 1 1 Design excze: gnf:; g::;gtr;ons Both states involved in Early;ﬁ;)?:gé:ﬂgnaﬁityr:red o concurrences with differences in Schedule 10% »g b~ b=
P the deviations approval. 9 ' ramp speed. Apply to S
interchanges only
1JRs, TS&Ls may be required on
Delays in design But/eé?)r(l)); deirqgﬁgr?:]vﬁﬂt of major structures. Cost& £
27 8 1 1 1 1 1 1 Design approvals by FHWA and it A dedicated FHWA Used VE recommendations 30% 2 S 3
FHWA: limited impact . Schedule =
FTA. representative will be assigned to S
(1 to 3 months). ;
the project.
FHWA and FTA are co-
Multiple federal leads for signators. No This would require additional £
28 8 1 1 1 1 1 1 Design the environmental agreement is in place coordination. Limited impact of 1 Used VE recommendations Schedule 25% »g S p=
documents that either has a to 3 months. B
leadership role.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = =3 = S
29 23 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuef/impact. Conditions not water Cost 50% “E’a § § §
wide (underground) water, disposal site, unknown. Need local expert. = o o @
sediments. Level of
contamination unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = 8 I3 =
30 21-22 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions not water Cost 50% “g’a § § §
wide (underground) water, disposal site, unknown. Need local expert. = o o 2
sediments. Level of
contamination unknown.
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Identification

Quantitative Analysis

Cost Impact ($)

Activity & & 3 8 < v Functional Threat / Opportunity SMART Column Additional Panelists' Tyne Prob Scheqitelnpaci(Montls)
# =z Z =z =z < < Assignment Events Comments P " | Dist. V1 EILZ) Eﬁ; Dist. V1 EII_Z) X_?)
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = 8 =] S
31 13-18 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions water Cost 50% S § S §
wide (underground) water, disposal site, unknown. Need local expert. = =] = 5]
sediments. Level of hid e A
contamination unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant - =3 = S
32 19-20 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions not water Cost 50% S S S S
wide (underground) water, disposal site, unknown. Need local expert. = & N =
. ©@ & ©
sediments. Level of
contamination unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = 8 = =
33 25 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions not water Cost 50% S ] 8 g
wide (underground) water, disposal site, unknown. Need local expert. = o o o
. @ Ll “
sediments. Level of
contamination unknown.
Risks associated with
demolition work: o ° °
Environmental impacts of contamination of soil Demolition significant = S S S
34 26 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions not water Cost 50% é’a § § §
wide (underground) water, disposal site, unknown. Need local expert. = of N o
- ©“ Rl “
sediments. Level of
contamination unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant = =3 = S
35 24 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions not water Cost 50% S S S S
wide (underground) water, disposal site, unknown. Need local expert. = & S =
. ©@ & 23
sediments. Level of
contamination unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant - 8 = =
36 28 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions not water Cost 50% S ] 8 g
wide (underground) water, disposal site, unknown. Need local expert. = o o o
. @ Ll “
sediments. Level of
contamination unknown.
Risks associated with
demolition work: o . .
Environmental impacts of contamination of soil Demolition significant = S =] S
37 27 1 1 1 1 1 1 Environmental demolition work project- conditions, ground issuefimpact. Conditions not water Cost 50% é’a § § §
wide (underground) water, disposal site, unknown. Need local expert. = of N o
- ©“ d “
sediments. Level of
contamination unknown.
Supplementary EIS Highly_likely for this type 3 S
(SEIS) / additional of project. Would delay Risk of supplemental EIS post- average of $1.2 a month over the Cost & E = = E o
38 8 1 T T 1 1 | Envionmental . ROD. Cost impact = P s ge of . 4% | S g | 8| 2 2| S
environmental analysis ROD also exists. last year Schedule = S =3 5 —
required consultant fee to E I @ S
complete SEIS. A4
Controversy on § § § =
. environmental grounds Cost impacts would Previous litigation for ROW cost Cost & S S S S 5 o o
39 8 e e L e e e Environmental expected (NEPA include legal costs. used as a base for this estimate Schedule | 3% £ =] S 3 = @ ©
challenges only) 8 3 &5
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Identification

Quantitative Analysis

Cost Impact ($)

Schedule Impact (Months)

Activity & & 3 8 < w Functional Threat / Opportunity Additional Panelists'
o= o o= i ~ = . SMART Column Type Prob. V2 V3 V2 V3
# = = = = < < Assignment Events Comments Dist. V1 Dist. V1
O [ H O [ H
o o o
, 404 consultation is Additional Army Corps of Engineering ’ " . Cost & S S S S o o
40 8 1 1 1 1 1 1 Environmental p unforeseeable Not a lot of information on this 15% k=) IS] S S = <
required o Permitting Schedule = S S S
work/mitigation 2 8 8
Cost for stormwater treatment
should be putin the base. This is o . o
. Key cost issue is agiven, not a risk. . =3 = S B
41 1 1 1 1 1 1 1 Environmental conFs%rlggloﬁeisarI:nque " stormwater treatment There is an additional risk that the Not a lot of information on this Sgt?esélﬁe 60% “E’a § § § a 2
q mitigation. services cannot deliver in = I g = =
accordance with the baseline
schedule.
Baseline cost and schedule does
not account for work restrictions.
Foundation platforms and access
) facilities. ) .
Fish passage, fish Window could change as the Have the environmental agencies
Post Section 7 windows: work in water 10i6C DIO resges on board already, there is a lot of £
42 23 1 1 1 1 1 1 Environmental consultation possible from November Comml?ni(l:atioﬂ agd coordination communication with them already Schedule 10% “?E b <
through February (4 needs to begin early in the creating a lower probability E
months). prgject Y (Dealing with Oregon Slough)
There is an opportunity to get a
larger window (baseline needs to
reflect actual window).
Baseline cost and schedule does
not account for work restrictions.
Foundation platforms and access
Fish passage, fish Window c;?ﬂnciﬁ; e as the Have the environmental agencies
Post Section 7 windows: work in water project progres%es on board already, there is a lot of £
: . . . L) ) 5 o o
43 21-22 1 1 1 1 1 1 Environmental consultation possible from November Communication and coordination communication with them a\ready Schedule 10% £ < &
through February (4 needs to begin early in the creating a lower probability E
months). prgject Y (Dealing with Oregon Slough)
There is an opportunity to get a
larger window (baseline needs to
reflect actual window).
Baseline cost and schedule does
not account for work restrictions.
Foundation platforms and access
Fish passage, fish Window c;?ﬁgnciﬁ:h e as the Have the environmental agencies
Post Section 7 windows: work in water roiect pro res%es on board already, there is a lot of £ .
44 13-18 1 1 1 1 1 1 Environmental } possible from November project prog A communication with them already Schedule 10% 2 2 S
consultation Communication and coordination N - 5 -
through February (4 needs to begin early in the creating a lower probability S
months). prgject y (Dealing with the Columbia River)
There is an opportunity to get a
larger window (baseline needs to
reflect actual window).
Mitigation associated
with historical and
. . archeological f_|nd|ngs Applicable to geotech Depends on the size of the site, =4 S 1=
Section 106 issues pre-construction. Is investigations as well the expediation needed of the Cost & 5 s | s | s 5
45 2 1 1 1 1 1 1 Environmental expected (discoveries there anything beyond M o P A 50% S IS} 8 8 S S p= =
; L The survey would reduce this excavation and the need to bring Schedule =] S S = =]
pre-construction) what is in the base? 7 ; T B > I~
probability considerably. in tribes. 3 & @
e.g., a stakeholder may
request additional
investigations/mitigation.
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Identification Quantitative Analysis
Activity S| & | 8| 8| 3| Functional Threat / Opportunity SMART Col Additional Panelists' T Prob ostimpact(s) SchedielimpactiMontiis)
# =z Z =z =z < < Assignment Events olumn Comments ype rob. Dist. | V1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Mitigation associated
with historical and
archeological findings " . .
| Seionioises | owsmeionts | [pabege | opedscopesmsneste | S E-RE-UE- N A
4% 8 e e L e e Environmental exz?gsgﬂgz%?ﬁ;es Il’\ﬁzgﬁgﬁh{ﬂg gzgzd The survey would reduce this excavation and the need to bring Schedule | 2% £ § § § g © N o
y probability considerably. in tribes. =3 & -
e.g., a stakeholder may
request additional
investigations/mitigation.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & 5 S =] =1 3 o S o
4 2 L L L L L L Environmental findings during of findings on project adding the probability. excavation and the need to bring | Schedule 10% g 8 8 =] =4 © R o
construction schedule uncertain: wil in tribes. 8 b &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & S S = = S o o o
8 222 e e L e e e Environmental findings during of findings on project adding the probability. excavation and the need to bring Schedule | 0% £ 8 8 8 g © N o
construction schedule uncertain: wil in tribes. 8 b &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, g § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & S =3 =3 =3 s o o o
9 1318 4 i 1 4 4 i Environmental findings during of findings on project adding the probability. excavation and the need to bring Schedule 40% g § S 8 =4 © @ A
construction schedule uncertain: wil in tribes. z 3 &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & S = = S S o o o
50 19-20 e e L e e e Environmental findings during of findings on project add?ng the probability. excavat?on and the need to bring Schedule | 0% £ 8 8 8 £ © L i
construction schedule uncertain: wil in tribes. 8 a3 &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
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Identification Quantitative Analysis
Activity S| & | 8| 8| 3| Functional Threat / Opportunity SMART Col Additional Panelists' T Prob ostimpact(s) SchedielimpactiMontiis)
# =z Z =z =z < < Assignment Events olumn Comments ype rob. Dist. | V1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & S = = = S o o o
51 % e e L e e e Environmental findings during of findings on pTOjSCI add?ng the probability. excaval?on and the need to bring Schedule 75% £ 8 8 8 g - L =
construction schedule uncertain: wil in tribes. 8 a3 &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & S S S = S o o o
52 % 4 i 1 4 4 i Environmental findings during ? of findings onyprojgct add?ng théy probability. excavat?on and the need to bring Schedule 20% g 8 8 8 g2 © L o
construction schedule uncertain: wil in tribes. 3 3 &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & 5 =3 = = 5 o ) o
58 % e e L 1 e e Environmental findings during of findings on project adding the probability. excavation and the need to bring Schedule 10% g = S 8 =4 © "5 o
construction schedule uncertain: wil in tribes. 8 3 &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & S = S = S o o o
54 8 e e L e e e Environmental findings during of findings on pTOjSCI add?ng the probability. excaval?on and the need to bring Schedule 30% £ 8 8 8 g - L =
construction schedule uncertain: wil in tribes. 8 a3 &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
Very rich history. Very
likely to find human
remains (close to 100%
is consensus).
Inadvertent Consultation with the Depends on the size of the site, § § §
. discoveries/archeological tribes underway. Impact Need to quantify the cost before the expediation needed of the Cost & 5 S =] =1 3 o S S
5 2 L L L L L L Environmental findings during of findings on project adding the probability. excavation and the need to bring Schedule 40% g 8 8 S g «© «@ i
construction schedule uncertain: wil in tribes. 8 3 &
depend on negotiations
with the tribes.
Archeological findings in
wet areas likely as well.
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Identification Quantitative Analysis
Activity S| & | 8| 8| 3| Functional Threat / Opportunity SMART Col Additional Panelists' T Prob ostimpact(s) SchedielimpactiMontiis)
# =z Z =z =z < < Assignment Events olumn Comments ype rob. Dist. | V1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Risks associated with
demolition work: above Demolition significant Took previous costs and allocated o .
Environmental impacts of water (bridges), issuef/impact. Conditions costs proportioally based on the Cost& = S § S £
56 23 1 1 1 1 1 Environmental demolition work project- ashestos pipes, lead unknown. Need local expert. amount of structures being S 10% S S =] S 2 2 3
. > X ; y N g chedule = S S B H
wide (above ground) paint, lead in concrete, Assume the SB bridge is in the demolished. Protect surrounding a2 2 =z E
etc. Level of base (lead paint). area from dust and debris
contamination unknown.
Risks associated with
demolition work: above Demolition significant Took previous costs and allocated . o
Environmental impacts of water (bridges), issuefimpact. Conditions costs proportioally based on the Cost& £ = S £
57 21-22 1 1 1 1 1 1 Environmental demolition work project- asbestos pipes, lead unknown. Need local expert. amount of structures being Schedule 10% g § § g b= 2
wide (above ground) paint, lead in concrete, Assume the SB bridge is in the demolished. Protect surrounding B o 5 e
etc. Level of base (lead paint). area from dust and debris @ e
contamination unknown.
Risks associated with
demolition work: above Demolition significant Took previous costs and allocated o o
Environmental impacts of water (bridges), issuefimpact. Conditions costs proportioally based on the Cost& £ I3 § £
58 13-18 1 1 1 1 1 1 Environmental demolition work project- ashestos pipes, lead unknown. Need local expert. amount of structures being Schedule 25% % § S % 2 2
wide (above ground) paint, lead in concrete, Assume the SB bridge is in the demolished. Protect surrounding S ~ S S
etc. Level of base (lead paint). area from dust and debris * A
contamination unknown.
Risks associated with
demolition work: above Demolition significant Took previous costs and allocated o °
Environmental impacts of water (bridges), issue/impact. Conditions costs proportioally based on the Cost& £ S S £
59 19-20 1 1 1 1 1 1 Environmental demolition work project- ashestos pipes, lead unknown. Need local expert. amount of structures being S 10% 2 S S 2 S 4
. > X ; y N g chedule H S S =
wide (above ground) paint, lead in concrete, Assume the SB bridge is in the demolished. Protect surrounding E = o S
etc. Level of base (lead paint). area from dust and debris
contamination unknown.
Risks associated with
demolition work: above Demolition significant Took previous costs and allocated o o
Environmental impacts of water (bridges), issuefimpact. Conditions costs proportioally based on the Cost& . =3 § S £
60 25 1 1 1 1 1 1 Environmental demolition work project- asbestos pipes, lead unknown. Need local expert. amount of structures being Schedule 10% “E’a § s § g b= 2
wide (above ground) paint, lead in concrete, Assume the SB bridge is in the demolished. Protect surrounding = — 2 = e
etc. Level of base (lead paint). area from dust and debris e e
contamination unknown.
Risks associated with
demolition work: above Demolition significant Took previous costs and allocated o o
Environmental impacts of water (bridges), issuefimpact. Conditions costs proportioally based on the Cost& = 8 § = £
61 26 1 1 1 1 1 1 Environmental demolition work project- ashestos pipes, lead unknown. Need local expert. amount of structures being Schedule 10% ‘é’a § s § % 2 2
wide (above ground) paint, lead in concrete, Assume the SB bridge is in the demolished. Protect surrounding = o 9 = S
etc. Level of base (lead paint). area from dust and debris e e
contamination unknown.
Risks associated with
demolition work: above Demolition significant Took previous costs and allocated o .
Environmental impacts of water (bridges), issuef/impact. Conditions costs proportioally based on the Cost& - S § S £
62 24 1 1 1 1 1 1 Environmental demolition work project- ashestos pipes, lead unknown. Need local expert. amount of structures being Schedule 10% é’a § =3 § 55 2 2
wide (above ground) paint, lead in concrete, Assume the SB bridge is in the demolished. Protect surrounding = a2 2 Z E
etc. Level of base (lead paint). area from dust and debris
contamination unknown.
1 1 1 1 1 1
1 1 1 1 1 1
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Identification

Quantitative Analysis

Cost Impact ($)

Schedule Impact (Months)

Activity S| & | 8| 8| 3| Functional Threat / Opportunity Additional Panelists'
# =z Z =z =z < < Assignment Events SHaRIfeolimy Comments Type Pt Dist. | V1 ZII_Z) Eﬁ; Dist. | V1 ZII_Z) Eﬁ;
Potential lawsuit on EJ
issues; various
Negative community pressures from g g 8 c
. impacts expected communities (e.g., May vary from $5-10 M for EJ Cost & S =3 S =3 5 ) o
65 8 4 i 1 4 Environmental (environmental justice pressure for Community issues with 0 to three month range | Schedule 10% £ § 8 § § i «@
issues) Investment Fund = = a b
compensation for
impacted communities)
Water quality and May be captured elsewhere. Ma
. Environmental endangered species list. Y P - May Cost & 5 o o
66 11 1 1 1 1 1 1 Environmental regulations change Schedule impact larger be time ;nly, all costs would be Schedule 20% 55 ] <
- ue to schedule B
if change occurs later.
About 50% probability
will be added to project. Only to activity 19 as evergreen g 8 8
67 19 1 1 1 1 1 1 External Req‘uwred freeway lid in Required by City of Add cost into baseline. ] (Assume bridge will be built first, _morellkely Cost 70% g 5] s S
city of Vancouver Vancouver as part of re- 410 5 x Evergreen Bridge plus to go up than down given the =1 =3 =3 =3
development (new mar-ups) pedestrian bridge over SR 14. 8 3 8
condos, library, ect.)
Limitations on time
barges can stay on site - o -
Limitations on l()zrlzdwagrgzzetz zl‘?gégk Predatory Fish, and getting = § § §
68 13-18 i i i i i i Environmental construction site access outgoing smolts. Would materials not accounted for in Cost 60% S =1 =] S
and material delivery going ’ staging. = [} =] S
add to b b7 S
delivery/construction
costs.
Risk: objections before
ROD. Likely that one
community will hold up Some community risks accounted c
Local communities pose decision and stop or for under environmental. Cost s o <
69 8 e e L 1 e e External objections slow down project. For impacts captured under Schedule 15% % . S
example: opposition to environmental.
tolling; selection of
transit mode.
Note: Initially, probability of 80%
Likelihood of New Starts and impact between 12 and 48
funding? Risk = months. But, even with no FTA Key driver to project. Should be
16, 27, 28, Funding changes for likelihood of funding approval, can go all the way to lower probability than 75% since s < o o
70 29, e e L e e e External fiscal year shortages being an Ropg 11/08. Removed 9 months the project is currently on Schedule 15% £ S . K
issue. Schedule impact from range. Changed to discrete schedule.
only (missing "a cycle"). Dist. after discussion with transit
SMEs.
Requests very likely.
Stakeholders request late Cost impacts accounted Works closely with local 5 o o o
n 5 e e L 1 e e External changes for in other risks. Limited stakeholders currently Schedule | 20% g © < o
schedule impacts.
Issue: getting feeback
from 39-member Task
Force (inc. local
i .
72 5 1 1 1 1 1 1 Organizational causes delay g_emng Y Task Force an) Contlnuec_i work W|_th task force preslent them prefered altemative Schedule 20% g &
approvals, decisions . . will lower risks. =
opportunity for taking at the end of the year.
decisions earlier?
Overall: minimal impact
on schedule; a "wash."
(=3 o o
Al Change in right-of-way About 10% of properties 50% that it is about 10% of ROW 3 § § §
73 1 1 1 1 1 1 Right of Way costs due to ) Add potential of condemnation to Cost 50% S S S S
interchange " go to condemnation. - Costs from last CVEP = S S S
condemnation baseline. « S S
“ Rd “
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Identification Quantitative Analysis
Activity S| & | 8| 8| 3| Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob ostimpact(s) SchedielimpactiMontiis)
# =z Z =z =z < < Assignment Events Comments P " | pist. | v1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Baseline schedule does
s s | I S
74 10 1 1 1 1 1 1 Right of Way hearmgfé :thsr?flcauon completed befor'e‘ROD. Revise baseline schedule. Schedule 20% 2 = < S
Note: no acquisition
before the ROD.
Base duration (about
Inadequate baseline 1.5 year) is too short. Thinks there is adaquate time in £
75 21 1 1 1 1 1 1 Right of Way schedule for property Minimum 24 months for Hayden Island the schedule for this right away Schedule 75% % 2 2
acquisition and relocation commercial properties plan E
relocation.
Must purchase whole o o =
Red Lion Hotel (Jantzen - S S S
76 21 1 1 Right of Way Beach) because the Cost 25% S § § §
removal of a wing makes = S W o
it economically not viable Al hid A
Must purchase whole
Red Lion At The Quay g g 8
) Hotel because the S = = =y
7 19, 20 1 1 Right of Way removal of a piece of the Cost 25% 5 § g §
structure makes it z 3 7
economically not viable
How will market
expectations of project
development impact -
Change in right-of-way property prices? - 8 8 S
78 10 1| 1|t | 1| 1| 1| Roghotway costs due to market Research indicates Allow 6% for ROW purchase cost | 8% | & | S| 8|8
expectations premiums of 4 to 6% only = S S =)
(residential) and 6 to 8% 123 & P
(commercial). About
60% commercial; 40%
residential.
Crossing of railroad
properties. Schedule
issue: getting the
railraod to agree
(railroad will want to
review all NEPA and c
’ : ) engineering 5 ) o
79 19-20 1 1 1 1 1 1 Right of Way Railroad involvement documents). Early Schedule 30% »% g <
coordination needed /
planned for documents
review. Additional risks:
no construction above
tracks during fourth
quarter.
1 1
Columbia River Crossing 156

Cost Risk Assessment




Identification Quantitative Analysis
Activity N & 8 8 < v Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob Costlimgac(¥) Scheqitelnpaci(Montls)
# =z Z =z =z < < Assignment Events Comments P " | pist. | v1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Factoring in % of o
Cost increase due to properties sent to 3 =3
81 10 1 1 1 1 1 1 Right of Way condemnation litigation condemnation (10%), Allow 4% for total ROW costs. So small no range really needed. Cost 10% g §
(legal fees only) cost impact = 3% to 5% = I3
of base costs.
Underestimation of Impact is 10% additional E g ] 8
o £ > > >
82 10 1 1 1 1 1 1 Right of Way number of parcel_s to be parcels / cost (10% of Allow 10% for total ROW costs. Cost 25% s S = s
acquired for final base costs). No S =3 =3 =3
alignment / alternative schedule impact. = = S
1 1
1 1 1 1
1 1 1 1 1 1
Thinks $25 M is high, but comes o S
: " . L from the VE that they think the £ =3 S
86 1318 1 1 1 1 1 1 Technical / C_ontext_ sensmve_ VE team assumptlor_\ is that this is above and beyond amenities may Cost 50% kS S S
Structure solutions (river crossing) only amenities d c 3 S
amount to this much for such a S I v
large bridge A4
Added costs for Thinks $150 M is high to switch to 8 8
; structure type (20% ) - ] . £ S >
Technical / . N : Conflicts with airspace a signiture bridge, because there 5 o S
87 13-18 1 1 1 1 1 1 Signature bridge premium over P, - RN Cost 10% 2 S s
Structure restrictions limits this possibility. are so many limitations due to = S =
segmental box airspace issues > 3 92
estimate) P ) hid 1z
1 1
1 1
1 1
1 1
1 1
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Identification

Quantitative Analysis

Cost Impact ($)

Schedule Impact (Months)

Activity & & 3 8 < w Functional Threat / Opportunity Additional Panelists'
# =z Z =z =z < < Assignment Events SHaRIfeolimy Comments Type Pt Dist. | V1 V2 V3| pist | w1 V2 v3
(NG (NG
1 1
1 1 1
Is this included in the
. o (=3 o
Cost of complete street esﬁgzir;e\(c::t%t Assume 4,000 ft @ $2,500 for Rebuild over and above quidewa = s S S
95 27 1 1 1 1 1 1 Transit rebuild along the high- e rick around it road recon & streetscape plus costs 9 y Cost 10% & g8 | 8 8
capacity transit corridor Also, could be on two tax and mark-up. 5 g {?2,
separate streets.
Construction activities ’ o =3
Al Other major projects in and conflicts with other Working with other agencie to St;%r;gt]r;rltgrrisltos\?(prrzzsaebtiilitrom Cost & 5 s §
9 Construction L L L L L L Project the area at the same companies. coordina?e COFISUUCUO%I impacts otential to not gt bondinyvif Schedule 20% % § S
Costs time? Maintenance of traffic pacts. PS read too thinghi h costsg’) E 2 §
and constructibility. P g : @ &
1 1 1 1 1 1
Permit conditions from c = 8
98 5 1 1 1 1 1 1 Project Third Pames,‘ i.e., local Ior;al agencies and Purchasing equipment as project Cost 20% kS S S
agencies requirements for added mitigation. E 3 S
emergency services. 3 a
Interagency Agreements must be in . £
) N . All agencies such as FAA, FTA, o 5 o o
99 5 1 1 1 1 1 1 Project agreements/MOAs and place prior to funding Coast Guard, cities, counties, efc. Schedule 30% £ o -
OUs obligations El
1 1 1 1 1 1
Staging plans are o
. . conceptual at this time. o ) B 8
101 23 1 1 1 1 1 1 Construction ’\/(Ij?ﬁ;enggﬁsetﬂgéiﬁlc Uncertainties about how Assume 50 fomlggfase from 8% S(C:I:):;ilf(le 40% g §
9 : traffic will be > 2|3
maintained.
Staging plans are o S
) ) conceptual at this time. 0% i 0 £ 8 S
102 21-22 1 1 1 1 1 1 Construction Malntenance of tr_afﬂc Uncertainties about how Assume 50% increase from 8% Cost& 50% 2 8 g
during construction. - to 12%. Schedule € S S
traffic will be E I S
maintained. @
1 1
Staging plans are S
h ) conceptual at this time. o i 0 @ =2
104 13-18 1 1 1 1 1 1 Construction Maintenance of tr_aﬁlc Uncertainties about how Assume 50% increase from 8% change 40% to 60% Cost & 60% a 8
during construction. S to 12%. Schedule =) S
traffic will be = 2
maintained. hid
1 1
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Identification Quantitative Analysis
Activity S| & | 8| 8| 3| Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob ostimpact(s) SchedielimpactiMontiis)
# =z Z =z =z < < Assignment Events Comments P " | pist. | v1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Staging plans are . S
) ) conceptual at this time. . £ 8 S
. Maintenance of traffic . Assume 50% increase from 8% Cost & o 5 o =
106 19-20 1 1 1 1 1 1 Construction during construction. Uncertaln?les _albout how t0 12%. Schedule 60% £ 5] S
traffic will be E I S
maintained. @
1 1
Staging plans are o
. ) conceptual at this time. o i 0 B =3
108 2 1| 2| 2| 1| 1| 1| Cconstucton Mantenance of affc | Uncertaintes about how | ASSUM® S0% increase from 8% ok lam | 8|8
9 : traffic will be > 2 =
maintained.
1 1
Staging plans are o
) ) conceptual at this time. . 3 38
" Maintenance of traffic P Assume 50% increase from 8% Cost & o a S
110 26 1 1 1 1 1 1 Construction during construction. Uncertainties _about how 10 12%. Schedule 30% 2 8
traffic will be = 2
maintained.
1 1
Staging plans are o
) ) conceptual at this time. o i 0 B 8
112 2 1| 2| 2| 1| 1| 1| Cconstucton Mantenance of affc | Uncertaintes about how | ASSUM® S0% increase from 8% ok Lam | 8| 8
9 : traffic will be > 2 o
maintained.
1 1
1 1
1 1 1 1
1 1
1 1 1 1
1 1
1 1
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Identification Quantitative Analysis
Activity & 8 8 8 = o Functional Threat / Opportunity SMART Column Additional Panelists' T Prob Costlimgac(¥) Scheqitelnpaci(Montls)
# = = = = < < Assignment Events Comments ype rob. Dist. V1 V2 v3 Dist. V1 V2 v3
O [ H O [ H
1 1
8
. The assumption is that 3 2
" Opportunity to reuse N . Cost & 2 =3
121 ! ] i
26 1 1 1 1 1 1 Construction existing infrastructure. all structures will be For 4P bridge over I-5 only. Mayhbe lower percent to 30% Schedule 30% a S
replaced. = o]
hd
1 1
o
. The assumption is that 3 S
. Opportunity to reuse N Cost & 2 =3
123 ! ;
24 1 1 1 1 Construction existing infrastructure. all structures will be For 500W to 5S ramp only. 30% for 2 and 3 Schedule 30% g 8
replaced. = N
“
(=3
. The assumption is that 3 S
. Opportunity to reuse . Cost & 2 =3
124 24 S
1 1 Construction existing infrastructure. all structures will be For 500W to 5S ramp only. 40% for 4 and 5 Schedule 40% g 8
replaced. = o
“
. MPO changes the Baseline should be updated to Effects the record of decision
Changes in regional ) : - . £
125 8 1 1 1 1 1 1 Traffic traffic models and/or ;ggl?géélcmzdgl or gelqys tlncflfyde Imdpf\CICr; sults of 2|0 3‘?1 nged Fo g0 Iz the 2035|yesr n Schedule 10% S 2 2
design year. proj vises design raffic model. Changes to lan projections, changes in land use < -
year. use can impact model. of the models
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
o
S 8
T-3 - Park and Rides at . From VE Team; -$7 million at g S =
129 27 1 1 1 1 1 1 . ! 8
Lincoln and Expo Center VE Recommendation Ross and -$40 million at Clark. 90% E § s
5 2 I
1 1 1 1 1 1 Not at this level yet to impact this
project.
Currently 42 diamter pile based on S =]
oy . WSDOT projections on the £ S S £
131 13-16 1 1 1 1 1 1 R2-8 Dlsﬁge;ter Driven VE Recommendation From VE Team. number of competition between 30% 2 § § S b= S
contractors, but 8' piles could work 5 g S 5 I
and have less to drill in. Al A
1 1 1 1 1 1
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Identification Quantitative Analysis
Activity N & 8 8 < v Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob Costlimgac(¥) Scheqitelnpaci(Montls)
# =z Z =z =z < < Assignment Events Comments P " | pist. | v1 V2 V3| pist | w1 V2 v3
O [ H O [ H
Eliminates everything over the
river for transit. Now transit will
have to wait until south is done to o
start work. Should push back the = 8 §
-4 - insi i i i i = S >
133 16 1 1 1 1 R-4 - HCT inside VE Recommendation From VE Team. bur time uniil after the bridge is 50% 2 8 §
segmental box done, adds 3-6 months for 5 S =
downstream, but eliminates g £
duration for the upstream process. '
Maybe capture schedule at a later
date
Eliminates everything over the
river for transit. Now transit will
have to wait until south is done to o
start work. Should push back the = 8 § =
4 - insi i i idge i £ S 3 £
134 16 1 1 R-4 - HCT inside VE Recommendation From VE Team. bur time uniil after the bridge is 50% 2 8 § 2 5 =
segmental box done, adds 3-6 months for E s =3 E R -
downstream, but eliminates g Q
duration for the upstream process.
Maybe capture schedule at a later
date
1 1 1 1 1 1
(=3 (=3
W-1 - Main Street £ =3 =]
136 19-20 1 1 1 1 1 1 Extension to Columbia VE Recommendation From VE Team. 90% % § §
Blvd S o 5
©“ ©“r
=3 8
W-2 - Connect SR14 WB £ S S
137 19-20 1 1 1 1 1 1 to Columbia with SR5 to VE Recommendation From VE Team 50% »% S §
C Street S ) o
hid Rz
1 1 1 1 1 1
1 1 1 1 1 1
o
= S
5 - i @ (=3
140 2% O T I T (T W5 - Bvaluale removing | g gocommendation w | 8 | 8
access at 4th Plain 2 <
3
8 8
W-6 - Relocate Fourth £ =3 =3
141 25 1 1 1 1 1 1 Plain NB Braided Ramp VE Recommendation 20% % = =
at Mill Plain E 3 S
e | &
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
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Identification Quantitative Analysis
Activity S| & | 8| 8| 3| Functional Threat / Opportunity SMART Column Additional Panelists' Tyoe Prob ostimpact(s) SchedielimpactiMontiis)
# =z Z =z =z < < Assignment Events Comments P " | pist. | v1 V2 V3| pist | w1 V2 v3
O [ H O [ H
0-1 - Shift I-5 Alignment . = =] 8
Double earthwork minus . S S 3
across Hayden Island o May be able to save time but not o S =3 p=3 =
145 21,22 1 1 1 1 1 1 outside the footprint of VE Recommendation demolition ofjgrf]eway and Red likely 70% 2 g 5] §
the existing freeway ' 8 3 b
) 8 8 8
0-2 - Keep the profile 85,000 SF bridge @ $300 minus = S S S
146 21,22 1 1 1 1 1 1 elevated across Hayden VE Recommendation 20% for earthwork and 40% “E’a § § §
Island pavement. = 3 S 9
© & ©
1 1 1 1 1 1
1 1 1 1 1 1
Need to provide g =] 8
' additional tugs/tows 0 5 = = =
149 13-16, 31 1 1 1 1 1 1 during construction for Cost 50% 2 § 5] §
river navigation @ P b=l
Experience of contractor = o
150 13-16, 31 1 1 1 1 1 1 for foundations and 40% ;-’1 b= 2 S
superstructure =
. - Currently there is only a 4 month
Construction restrictions ) .
151 1318 1 1 due to In Water Work in water window to perform work, 30% sl 2|2 z¢2
- staging assumes no in water work 5]
Windows C
limitations
Construction restrictions Currently there is only a 4 month
; =
152 1318 1 1 due to In Water Work in water window to perform work, 30% s |18 2|2
" staging assumes no in water work = = A
Windows -
limitations
. Performance of expected 0 g o o o
15 131631 L L & 8 L L pile installation methods 30% £ «© « g
g Availability of pile With 8' driven piling, equipment o S o o o
154 13-16,31 e e L e e e installation equipment availability is an issue 30% £ «© «@ i
Compliance with Concerns about water quality = o .
155 13-16,31 1 1 1 1 1 1 permitting requirements compliance and vibration 30% “g’w o b <
for work in the water management =
Columbia River Crossing 162

Cost Risk Assessment




Table 54:. MOS Design Risk Register

Identification Quantitative Analysis
- EREREREE Cost Impact () Schedule Impact (Months)
Activit) S| S =L(s8 o> i f D p
i 25|02 |25 |o2 Fuqctlonal [reat/jOpportnity SMART Column Additional Panelists' Comments Type Prob. . V2 V3 R V2 V3
# s2| "ol s2| * B Assignment Events Dist. V1 Dist. V1
86| s8|858|gS (L) (H) L (H)
1 1 1 1
- e Thinks might be lower probability. = =]
Baseline assumes SPUI E\;iirtlz\ily/ugl [z\igffﬁlrtiﬁrgﬁ%eDrSESéé Design change may raise or lower £ = §
4 23 1 1 1 1 Highway Interchange Type w/ Flyover for Marine 015 NBySPUI DDI. Full System the costs on the Interchange Cost 10% ‘E 8 S 3
Drive EB to I-5 NB ’ . ¥ construction. Rebuild Exist or S 8 S
Interchange < b7 =
replace with new. A4 @
1 1 1 1
May need to add arterial since there = §
N Baseline Assumes Split Variation to the Alternative - Folded is no connection between hayden o = =3
7 A2 Highway Interchange Type PUI Diamond, SPUI (Assume 50%) island and marine drive. No arterial Cost 10% S §
in 2 and 3. No range 8
1 1 1 1
Variation to the Alternative - Exist, Might be shorter if they change the - § §
10 25 1 1 1 1 Highway Interchange Type Baseline assumes SPUI T'ghr;ﬁllﬁ:m?i'n?y[);)ﬁgf S:? dg: %8 ":Letr% T]?Z?gn%z?g?ggng‘lee s:ll?t Cost 20% g § § 2
widened by 4 lanes) they widen bridge instead. = 3 &
o o
11 26 1 1 1 1 Highway Interchange Type Baseline assumes Variation t0 the Alternative - Exist cha\llnegrz !irtzlr{:ﬁgﬁggi;geds E: r:?ore Cost 80% g g g 2
- ) - =] =]
Modified Folded Diamond (Assume 20% reduction) simpliied. < E §
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Activity

Identification

Quantitative Analysis

2a - Mill
District

2a - Clark|
College
3a - Mill

District

3a - Clark|
College

Functional
Assignment

Threat / Opportunity
Events

SMART Column

Additional Panelists' Comments

Type

Prob.

Cost Impact ($)

Schedule Impact (Months)

Dist.

A%

V2
(L)

V3
(H)

V2

Dist. | V1
(L)

V3
(H)

13

24

Highway

Interchange Type

Baseline assumes Tunnel
for I-5 SB to SR500 EB

Variation to the Alternative - Flyover
for I-5 SB to SR500 EB (120,000
SF @ $250 minus tunnels and
earthwork plus tax and mark-ups)

Potential tunnel to bridge change.

Cost

5%

uniform

$20,000,000

$30,000,000

uniform
0.0

6.0

17

27 and 28

Construction

Utility Relocation BRT

Lower probability and impacts than
CONL.

VE believes probability is higher
than 20% Very little utility
relocation in OR as HCT is

elevated.

Risk is that you would relocate the
utilities and build the guideway
"LRT Ready"

Cost &
Schedule

20%

trigen

$6,500,000

$5,000,000

$10,000,000

uniform
4.0

6.0

18

27 and 28

Construction

Utility Relocation LRT

Lower probability and impacts than
CONL1.

VE believes probability is higher
than 20% Very little utility
relocation in OR as HCT is

elevated.

Cost &
Schedule

10%

uniform

$0

$3,500,000
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Identification Quantitative Analysis
—_ =4 — =
Activit =8| 5328|588 . . y . Cost Impact ($) Schedule Impact (Months)
Y = zlo2 = ACES] Fuqctlonal Threat/ Opportunity SMART Column Additional Panelists' Comments Type Prob. ) V2 V3 K V2 V3
# s2| s8|ls8| &8 Assignment Events Dist. V1 Dist. V1
85| g3 |85 g6 L | ® L | @
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
Deviations may occur on Marine to
. ! Schedule impact only. - ) Hayden, 14 to Mill Plain, £
26 9 1 1 1 1 Design Need for des!gf.‘ exceptions Both states involved in Early cgprdlnatlgn reqmred to concurrences with differences in Schedule 10% 2 2 3
| deviations o mitigate this action. ) =
the deviations approval. ramp speed. Apply to interchanges S
only
But early engagement of / 1JRs, TS&Ls may be required on c
. Delays in design approvals coordination with FHWA: major structures. ’ Cost & o 5 o o
a 8 d L L e Design by FHWA and FTA. limited impact (1 to 3 A dedicated FHWA representative Used VE recommendations Schedule 30% § - @
months). will be assigned to the project.
Multiple federal leads for sl?:va\{tﬁrzn?vngrZLemC:n-l This would require additional £
28 8 1 1 1 1 Design the environmental e . g coordination. Limited impact of 1 to Used VE recommendations Schedule 25% 2 2 <
is in place that either has £
documents ] 3 months. S
a leadership role.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant issue/impact. = 53 53 =3
29 23 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% °g’-: § § §
wide (underground) disposal site, sediments. expert. = o o 2
Level of contamination
unknown.
Risks associated with
demolition work: o o .
Environmental impacts of contamination of soil Demolition significant issue/impact. = =3 =3 8
30 21-22 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% “g’a § § §
wide (underground) disposal site, sediments. expert. = o o @
Level of contamination
unknown.
Risks associated with
demolition work: =) o S
Environmental impacts of contamination of soil Demolition significant issue/impact. = § =3 S
31 13-18 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local water Cost 50% ‘é’: S § S
wide (underground) disposal site, sediments. expert. = =3 5 o
Level of contamination @ *
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant issue/impact. = 53 53 =3
32 19-20 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% °g’-: § § §
wide (underground) disposal site, sediments. expert. = o o 2
Level of contamination
unknown.
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Identification Quantitative Analysis
4 4
- =8| BL|I=EB(FY . . Cost Impact ($) Schedule Impact (Months)
GE =510 g|= 2|0 g Functional Threat/ Opportunity SMART Column Additional Panelists' Comments Type Prob. - V2 V3 - V2 V3
# c2| S |la2 L0 Assignment Events Dist. V1 Dist. V1
NO[gO|N2 | 8O (8] (H) () (H)
Risks associated with
demolition work: . . o
Environmental impacts of contamination of soil Demolition significant issue/impact. = =] =] S
33 25 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% “g’a S S S
wide (underground) disposal site, sediments. expert. = 5 § §
Level of contamination
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant issue/impact. = 8 8 8
34 26 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% s S S S
wide (underground) disposal site, sediments. expert. = & N =
Level of contamination i i e
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant issue/impact. = 8 I3 =3
35 24 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% °g’-: § § §
wide (underground) disposal site, sediments. expert. = oF o o
Level of contamination @ @ “
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant issue/impact. = S S S
36 28 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% “g’a S S S
wide (underground) disposal site, sediments. expert. = 5 § §
Level of contamination
unknown.
Risks associated with
demolition work: o o o
Environmental impacts of contamination of soil Demolition significant issue/impact. = 8 8 8
37 27 1 1 1 1 Environmental demolition work project- conditions, ground water, Conditions unknown. Need local not water Cost 50% s S S S
wide (underground) disposal site, sediments. expert. = & o =
Level of contamination i i e
unknown.
Highly likely for this type o I
Supplementary EIS (SEIS) of project. Would delay ! £ S S £
38 8 1 1 1 1 Environmental / azzniona\ environmental R%D. Cost impact = Risk of supplelmenlql EIS post-ROD average of $1.2 a month over the Cost& 40% E 2 § é 8 2
analysis required consultant fee to also exists. last year Schedule 5 = =) 5 -
complete SEIS. = *
Controversy on § § § -
. environmental grounds Cost impacts would Previous litigation for ROW cost Cost & S = = = 5 o S
% 8 i L 1 1 Environmental expected (NEPA include legal costs. used as a base for this estimate Schedule 0% =4 S s 3 é «© «©
challenges only) 8 3 5
o o o
o o (=3
i o = S S =3
40 8 1 1 1 1 Environmental 404 consultation is required Addlt\;:)g:(l/;?lfigz;eable Army Co';[;sm?{nliir?gmeenng Not a lot of information on this sgr?:éﬁe 15% §’ § § § 2 8
g | 8| 8
Cost for stormwater treatment
should be putin the base. Thisis a o o .
) Key cost issue is given, not a risk. = S S S B
41 1 1 1 1 1 Environmental Form;l Section 7 stormwater treatment There is an additional risk that the Not a lot of information on this Cost& 60% S 8 8 8 a 3
consultation is required S h - Schedule £ 8 8 8 o
mitigation. services cannot deliver in w3 o ~ =
. . il Rl “r
accordance with the baseline
schedule.
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Identification Quantitative Analysis
4 4
i =8| 88|(=8|%8 . . Cost Impact ($) Schedule Impact (Months)
GE =510 g|= 2|0 g Functional Threat/ Opportunity SMART Column Additional Panelists' Comments Type Prob. - V2 V3 - V2 V3
# c2| S |la2 L0 Assignment Events Dist. V1 Dist. V1
NO[gO|N2 | 8O (8] (H) () (H)
Baseline cost and schedule does
not account for work restrictions.
Foundation platforms and access
Fish passage, fish facilities. Have the environmental agencies
windows: work in water Window could change as the on hoard already, there is a lot of £
42 23 1 1 1 1 Environmental Post Section 7 consultation possible from November project progresses. communication with them already Schedule 10% 2 2 <
through February (4 Communication and coordination creating a lower probability (Dealing 5
months). needs to begin early in the project. with Oregon Slough)
There is an opportunity to get a
larger window (baseline needs to
reflect actual window).
Baseline cost and schedule does
not account for work restrictions.
Foundation platforms and access
Fish passage, fish facilities. Have the environmental agencies
windows: work in water Window could change as the on board already, there is a lot of £
43 21-22 1 1 1 1 Environmental Post Section 7 consultation possible from November project progresses. communication with them already Schedule 10% 2 ped P
through February (4 Communication and coordination creating a lower probability (Dealing 5
months). needs to begin early in the project. with Oregon Slough)
There is an opportunity to get a
larger window (baseline needs to
reflect actual window).
Baseline cost and schedule does
not account for work restrictions.
Foundation platforms and access
Fish passage, fish facilities. Have the environmental agencies
windows: work in water Window could change as the on board already, there is a lot of £ -
44 13-18 1 1 1 1 Environmental Post Section 7 consultation possible from November project progresses. communication with them already Schedule 10% 2 S S
through February (4 Communication and coordination creating a lower probability (Dealing 5
months). needs to begin early in the project. with the Columbia River)
There is an opportunity to get a
larger window (baseline needs to
reflect actual window).
Mitigation associated with
historical and
Secti ) archeologlcgl findings Applicable to geotech investigations Depends on the size of the site, the S S =
ection 106 issues pre-construction. Is there - - S S =1 =
45 2 1 1 1 1 Environmental expected (discoveries pre- anything beyond what is as well expedation needed of the Cost& 50% S s s S S 2 2 ]
P P yihing bey The survey would reduce this excavation and the need to bringin |  Schedule £ S S S = © b e
construction) inthe base?e.g., a robability considerabl tribes o o ~
stakeholder may request P ty y- ’ M * i
additional
investigations/mitigation.
Mitigation associated with
historical and
archeological findings ‘ . -~ . )
Section 106 issues pre-construction. Is there Applicable to ga?;f;? investigations Depeer;l:)segir;:ifgi ‘:éggéh; fr‘::’ the Cost& s § § § s - . -
i i i i i - =} =} (=]
46 8 1 1 1 1 Environmental expected (discoveries pre- anything beyond what is The survey would reduce this excavation and the need to bringin | Schedule 50% =4 8 8 8 £ © i =
construction) inthe base?e.g.,, a robability considerabl tribes 5 o ~
stakeholder may request P y Y. . * * e
additional
investigations/mitigation.
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Identification

Quantitative Analysis

Activity

2a - Mill
District
2a - Clark|
College
3a - Mill

District

3a - Clark|

College

Functional
Assignment

Threat / Opportunity
Events

SMART Column

Additional Panelists' Comments

Type

Prob.

Cost Impact ($)

Schedule Impact (Months)

Dist.

A%

V2
(L)

V3
(H)

Dist.

V1

V2
(L)

V3
(H)

47 23 ) 1 1

Environmental

Inadvertent
discoveries/archeological
findings during construction

Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
with the tribes underway.
Impact of findings on
project schedule
uncertain: wil depend on
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.

Need to quantify the cost before
adding the probability.

Depends on the size of the site, the
expediation needed of the
excavation and the need to bring in
tribes.

Cost &
Schedule

10%

trigen

$5,000,000

$3,000,000

$7,000,000

trigen

6.0

30

9.0

48 21-22 1 1 1

Environmental

Inadvertent
discoveries/archeological
findings during construction

Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
with the tribes underway.
Impact of findings on
project schedule
uncertain: wil depend on
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.

Need to quantify the cost before
adding the probability.

Depends on the size of the site, the
expediation needed of the
excavation and the need to bring in
tribes.

Cost &
Schedule

40%

trigen

$5,000,000

$3,000,000

$7,000,000

trigen

6.0

30

9.0

49 13-18 1 1 1

Environmental

Inadvertent
discoveries/archeological
findings during construction

Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
with the tribes underway.
Impact of findings on
project schedule
uncertain: wil depend on
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.

Need to quantify the cost before
adding the probability.

Depends on the size of the site, the
expediation needed of the
excavation and the need to bring in
tribes.

Cost &
Schedule

40%

trigen

$10,000,000

$3,000,000

$7,000,000

trigen

6.0

30

9.0

50 19-20 1 1 1

Environmental

Inadvertent
discoveries/archeological
findings during construction

Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
with the tribes underway.
Impact of findings on
project schedule
uncertain: wil depend on
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.

Need to quantify the cost before
adding the probability.

Depends on the size of the site, the
expediation needed of the
excavation and the need to bring in
tribes.

Cost &
Schedule

90%

trigen

$5,000,000

$3,000,000

$7,000,000

trigen

6.0

3.0

9.0

51 25 ) 1 1

Environmental

Inadvertent
discoveries/archeological
findings during construction

Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
with the tribes underway.
Impact of findings on
project schedule
uncertain: wil depend on
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.

Need to quantify the cost before
adding the probability.

Depends on the size of the site, the
expediation needed of the
excavation and the need to bring in
tribes.

Cost &
Schedule

5%

trigen

$5,000,000

$3,000,000

$7,000,000

trigen

6.0

30

9.0
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Identification Quantitative Analysis
—_ =4 — =
Activit =8| 5328|588 . . y . Cost Impact ($) Schedule Impact (Months)
Y = zlo2 = ACES] Fuqctlonal [reatOnporugiy SMART Column Additional Panelists' Comments Type Prob. i V2 V3 , V2 V3
# s2| . 35|s8| 48 Assignment Events Dist. V1 Dist. V1
6y AN 8° (8] (H) () (H)
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
Inadvertent with the tribes underway. Depends on the size of the site, the =3 =3 =
> . - = S S S =
52 26 1 1 1 1 Environmental discoveries/archeological Impact of fm}? ":197 on Need :;) dquanr:n‘y theb Cgit before exp_edlatlc:jn }: eede% of tt? ° scr? s(tj&i 20% ) 8 8 8 S S S S
findings during construction project schedule adding the probability. excavation and the need to bring in chedule = S S S =
uncertain: wil depend on tribes. & & &
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
Inadvertent with the tribes underway. Depends on the size of the site, the =1 =1 =
o N - = S S S =
53 2 1 1 1 1 Environmental discoveries/archeological Impact of findings on Need to quantify the cost before exp_ed|at|on needed of thg ) Cost & 10% g S S S g 2 = =
o X ) project schedule adding the probability. excavation and the need to bring in Schedule = = S S =
findings during construction A h % o ~
uncertain: wil depend on tribes. 3 & @
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
Inadvertent with the tribes underway. Depends on the size of the site, the = = =4
. Ny . Impact of findings on Need to quantify the cost before expediation needed of the Cost & o S =3 =3 = S o o o
54 2 e e L 1 Environmental _d\s_coverleglarcheologlcal project schedule adding the probability. excavation and the need to bring in Schedule 30% g =] =] 8 g «© « b
findings during construction A ¥ 5 b= ~
uncertain: wil depend on tribes. & & =
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
Very rich history. Very
likely to find human
remains (close to 100% is
consensus). Consultation
Inadvertent with the tribes underway. Depends on the size of the site, the =1 =1 =
> . - = S S S =
55 27 1 1 1 1 Environmental discoveries/archeological Impact of fm}? ":197 on Need :;) dquanr:n‘y theb Cgit before exp_edlatlc:jn }'11 eede% of tt?s_: . scr? s:jgi 40% S 8 8 8 S S S S
findings during construction project schedule adding the probability. excavation and the need to bring in chedule = S S S =
uncertain: wil depend on tribes. & & &
negotiations with the
tribes. Archeological
findings in wet areas
likely as well.
Risks associated with A . . .
) ) demolition work: above Demoll_tl_on significant issuefimpact. Took previous costs and allocated o o .
Environmental impacts of water (bridges), asbestos Conditions unknown. Need local costs proportioally based on the Cost& = =3 S 8 £
56 23 1 1 1 1 Environmental demolition work project- . ges). ; expert. amount of structures being 10% S IS S S 2 S b4
. pipes, lead paint, lead in L : g Schedule = S S B c
wide (above ground) concrete. etc. Level of Assume the SB bridge is in the demolished. Protect surrounding = 2 = S
L base (lead paint). area from dust and debris
contamination unknown.
R|sks_gssoclatgd with Demolition significant issue/impact. Took previous costs and allocated
) . demolition work: above o ' S S
Environmental impacts of ) Conditions unknown. Need local costs proportioally based on the £ 8 8 £
. s . water (bridges), ashestos f Cost & S =3 S S =3 =
57 21-22 1 1 1 1 Environmental demolition work project- ines. lead paint. lead in expert. amount of structures being Schedule 10% £ 8 8 2 S b=
wide (above ground) pc%nérete eptc Lével of Assume the SB bridge is in the demolished. Protect surrounding S 2 Y3 S
- base (lead paint). area from dust and debris
contamination unknown.
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Identification

Quantitative Analysis

—_ =4 — =
Activit =8| 5328|588 . . y . Cost Impact ($) Schedule Impact (Months)
Y 25|02 |=E|o2 Fuqctlonal Threat/ Opportunity SMART Column Additional Panelists' Comments Type Prob. | V2 V3 K V2 V3
21 2 Assignment Events
# S5| e8| 86| &8 9 Dist. Vi 0 ) Dist. V1 0 *)
& oot
dzzﬁ?g:%ﬁsigxe Demolition significant issue/impact. Took previous costs and allocated . s
Environmental impacts of water (bridges) ésbestos Conditions unknown. Need local costs proportioally based on the Cost& £ =] =3 £
58 13-18 1 1 1 1 Environmental demolition work project- ; ges). - expert. amount of structures being 25% 2 S S 2 2 2
. pipes, lead paint, lead in . - g Schedule 5 S S =
wide (above ground) concrete, etc. Level of Assume the SB bridge is in the demolished. Protect surrounding S = S S
e base (lead paint). area from dust and debris hid
contamination unknown.
dz’;ﬁi;\siom%artkgigxe Demolition significant issue/impact. Took previous costs and allocated . o
Environmental impacts of water (bridges) ellsbestos Conditions unknown. Need local costs proportioally based on the Cost& £ = =3 £
59 19-20 1 1 1 1 Environmental demolition work project- ines. Ieac? a\'nt lead in expert. amount of structures being Schedule 10% % § § Fé 2 3
wide (above ground) pipes, paint, Assume the SB bridge is in the demolished. Protect surrounding S = o s
concrete, efc, Level of base (lead paint) area from dust and debris i e
contamination unknown. paint).
diﬁﬁi?{?ﬁ?;lﬁﬁda&?e Demolition significant issue/impact. Took previous costs and allocated . o
Environmental impacts of water (bridges) ésb estos Conditions unknown. Need local costs proportioally based on the Cost& = 8 § =3 £
60 25 1 1 1 1 Environmental demolition work project- ines Ieat? ai’nt lead in expert. amount of structures being Schedule 10% ‘é’-, § s § Fé = 2
wide (above ground) pipes, paint, Assume the SB bridge is in the demolished. Protect surrounding = = 93 = S
concrete, efc. Level of ; ) > prs
A base (lead paint). area from dust and debris
contamination unknown.
dzzﬁ?g:%ﬁsigxe Demolition significant issue/impact. Took previous costs and allocated . .
Environmental impacts of water (bridges) ésbestos Conditions unknown. Need local costs proportioally based on the Cost& = S § S £
61 26 1 1 1 1 Environmental demolition work project- ; ges). - expert. amount of structures being 10% S S =] S 2 2 2
N pipes, lead paint, lead in . . g Schedule = S =1 B =
wide (above ground) concrete, etc. Level of Assume the SB bridge is in the demolished. Protect surrounding = 13 =z S
e base (lead paint). area from dust and debris
contamination unknown.
dz’;ﬁi;\siom%artkgigxe Demolition significant issue/impact. Took previous costs and allocated . o
Environmental impacts of water (bridges) ellsbestos Conditions unknown. Need local costs proportioally based on the Cost& - S § =3 £
62 24 1 1 1 1 Environmental demolition work project- ines Ieac? aint. lead in expert. amount of structures being Schedule 10% S 8 s 8 £ 2 3
wide (above ground) pipes, paint, Assume the SB bridge is in the demolished. Protect surrounding = = 2 = s
concrete, efc, Level of base (lead paint) area from dust and debris e i
contamination unknown. paint).
1 1 1 1
1 1 1 1
Potential lawsuit on EJ
Negative community issues; various pressures S . S
. from communities (e.g., = S =3 S £
65 8 1 1 1 1 Environmental impacts expected pressure for Community _ May vary from $5-10 M for £) Cost & 10% S g 8 8 i) b= b~
(environmental justice _ issues with 0 to three month range Schedule = =2 S =2 =
issues) Investment Fund = =] I =] S
compensation for & &
impacted communities)
Water quality and
change Schedule impact larger if ¥ Schedule ’ s «@ «©
to schedule S
change occurs later.
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Quantitative Analysis

Activity

2a - Mill
District
2a - Clark|
College
3a - Mill

District

3a - Clark|

College

Functional
Assignment

Threat / Opportunity
Events

SMART Column

Additional Panelists' Comments

Type

Prob.

Cost Impact ($)

Schedule Impact (Months)

Dist.

V2
(L

<
=

V3

=

V2

Dist. | V1
(L)

V3
(H)

67 19 ) 1 1

1

External

Required freeway lid in city
of Vancouver

About 50% probability will
be added to project.
Required by City of

Vancouver as part of re-
development (new
condos, library, ect.)

Add cost into baseline. (Assume 4
to 5 x Evergreen Bridge plus mar-
ups)

Only to activity 19 as evergreen
bridge will be built first, morelikely to
go up than down given the
pedestrian bridge over SR 14.

Cost

70%

trigen

$50,000,000
$40,000,000

$80,000,000

68 13-18 1 1 1

Environmental

Limitations on construction
site access and material
delivery

Limitations on time

barges can stay on site

(predator fishes hiding

below barges to attack

outgoing smolts. Would
add to

delivery/construction

Costs.

Predatory Fish, and getting
materials not accounted for in
staging.

Cost

60%

trigen

$15,000,000
$10,000,000

$20,000,000

69 8 1 1 1

External

Local communities pose
objections

Risk: objections before
ROD. Likely that one
community will hold up
decision and stop or slow
down project. For
example: opposition to
tolling; selection of transit
mode.

Some community risks accounted
for under environmental. Cost
impacts captured under
environmental.

Schedule

15%

uniform
6.0

12.0

16, 27, 28,

70 2.

External

Funding changes for fiscal
year

Likelihood of New Starts
funding? Risk = likelihood
of funding shortages
being an issue. Schedule
impact only (missing "a
cycle").

Note: Initially, probability of 80%
and impact between 12 and 48
months. But, even with no FTA
approval, can go all the way to ROD
11/08. Removed 9 months from
range. Changed to discrete
distribution after discussion with
transit SMEs.

Key driver to project. Should be
lower probability than 75% since the
project is currently on schedule.

Schedule

15%

trigen
12.0
6.0

18.0

71 5 1 1 1

External

Stakeholders request late
changes

Requests very likely. Cost
impacts accounted for in
other risks. Limited
schedule impacts.

Works closely with local
stakeholders currently

Schedule

20%

trigen
6.0
4.0

8.0

72 5 1 1 1

Organizational

Internal ‘red tape” causes
delay getting approvals,
decisions

Issue: getting feeback
from 39-member Task
Force (inc. local
agencies, neighborhood
organizations, etc.). Is
Task Force an
opportunity for taking
decisions earlier? Overall:
minimal impact on
schedule; a "wash."

Continued work with task force will
lower risks.

Low risk, with only one more major
decision to be made. Will present
them prefered alternative at the end
of the year.

Schedule

20%

No Dist.
3.0

Al

7 interchange

Right of Way

Change in right-of-way
costs due to condemnation

About 10% of properties
go to condemnation.

Add potential of condemnation to
baseline.

50% that it is about 10% of ROW
Costs from last CVEP

Cost

50%

trigen

$13,000,000
$10,000,000

$20,000,000

74 10 1 1 1

Right of Way

Access plan, access
hearings, justification report

Baseline schedule does
not provide enough time.
Needs to be completed
before ROD. Note: no
acquisition before the
ROD.

Revise baseline schedule.

Schedule

20%

trigen
9.0
6.0

12.0

75 21 1 1 1

Right of Way

Inadequate baseline
schedule for property
acquisition and relocation

Base duration (about 1.5
year) is too short.
Minimum 24 months for
commercial properties
relocation.

Hayden Island

Thinks there is adaquate time in the
schedule for this right away plan

Schedule

5%

uniform
30

6.0
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Identification Quantitative Analysis
4 4
i =8| 88|(=8|%8 . . Cost Impact ($) Schedule Impact (Months)
GE =510 g|= 2|0 g Functional Threat/ Opportunity SMART Column Additional Panelists' Comments Type Prob. - 2 V3 - V2 V3
# c2| S |la2 L0 Assignment Events Dist. V1 Dist. V1
SO |ge|se | 8° (8] (H) () (H)
Must purchase whole Red o o o
Lion Hotel (Jantzen Beach) = 8 8 S
76 21 Right of Way because the removal of a Cost %% | S 8 8 8
wing makes it economically = S ) g
not viable @ @ hid
Must purchase whole Red
Lion At The Quay Hotel 8 § g
‘ because the removal of a S =) = =3
7 19,20 1 1 1 1 Right of Way piece of the structure Cost 25% 2 § g §
makes it economically not P a3 =
viable
How will market
expectations of project
development impact -
Change in right-of-way property prices? = § § S
78 10 1 1 1 1 Right of Way costs due to market p'fs;fj;ﬁ:;‘i’ig‘g; Allow 6% fog:ﬁ?"v purchase Cost % | & | 8 g g
expectations (residential) and 6 to 8% P a g
(commercial). About 60%
commercial; 40%
residential.
Crossing of railroad
properties. Schedule
issue: getting the railraod
to agree (railroad will
want to review all NEPA
and engineering £
79 19-20 1 1 1 1 Right of Way Railroad involvement documents). Early Schedule 30% 2 2 2
coordination needed / 5
planned for documents
review. Additional risks:
no construction above
tracks during fourth
quarter.
Factoring in % of .
Cost increase due to properties sent to % I3
81 10 1 1 1 1 Right of Way condemnation litigation condemnation (10%), Allow 4% for total ROW costs. So small no range really needed. Cost 10% E §
(legal fees only) cost impact = 3% to 5% = =
of base costs. e
Underestimation of number Impact is 10% additional c ] ] g
of parcels to be acquired arcels / cost (10% of s =1 =1 =3
82 10 1 1 1 1 Right of Way Ff’or - angnme?n | ba"se costs) No schedule | AIow 10% fo total ROW costs. Cost 25% § g g g
alternative impact. z 2 o
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Identification Quantitative Analysis
== [ = ===
Activity =8| = S = Bl= O Functional . - Cost Impact ($) Schedule Impact (Months)
" i i % i |9 % A:s?;ﬁ%n;[ Threaté\t/)epn;grtunlty SMART Column Additional Panelists' Comments Type Prob. - V2 V3 - V2 )
&5 |g8|858| g8 ist. %3 W (H) Dist. [ V1 ) )
1 1 1 1
1 1 1 1
Thinks $25 M is high, but comes o s
) . . - . from the VE that they think the £ =] S
Technical / Context sensitive solutions VE team assumption is that this is b 5 =3 =3
86 13-18 1 1 1 1 . f " above and beyond amenities may Cost 50% L 15 S
S| ) = 8
tructure (river crossing) only amenities amount to this much for such a < 2 E
large bridge e ®
Added costs for structure Thinks $150 M is high to switch to a - § §
Technical / . . type (20% premium over Conflicts with airspace restrictions signiture bridge, because there are 5 o s
87 13-18 1 A A oI ] =
L L L Structure Signature bridge segmental box limits this possibility. so many limitations due to airspace Cost 10% s § 2
estimate) issues. il ]
@
1 1 1 1
1 1 1 1
1 1 1 1
1 1
Is this included in the o o o
Cost of complete street baseline cost estimates? Assume 4,000 ft @ $2,500 for Rebuild dab id - S S S
95 27 1 1 1 1 Transit rebuild along the high- Yes. But some risk road recon & streetscape plus eoulld over an ‘? 0ve guideway Cost 10% S § § §
capacity transit corridor around it. Also, could be tax and mark-up. costs = S S =3
on two separate streets. @ Rz &
Al ;%ns(t)r#f?ig?:vafg\g‘tﬁ:r Strong interest expressed from = § §
9% Construction 1 1 1 1 Project Other major projects in the companies. Working with other agencie to contractors low probability, potential Cost & 20% 5 s =3
ime? - i ioni ing i i = S
Costs area at the same time? Maintenance of traffic and coordinate construction impacts. to not get bohnd;:lg if lsp?read too thin Schedule < § =
constructibility. gh costs & 3
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Identification Quantitative Analysis
—_ < — =
Activi =8| 5328|588 . . Cost Impact ($) Schedule Impact (Months)
" vy = i % = |9 % ;:s?;ﬁ%ne?:t Threaté\t/)epn;grtunlty SMART Column Additional Panelists' Comments Type Prob. - - V2 V3 - - V2 V3
86| go| 85| g6 i (O O L | ¢
1 1 1 1
Permit conditions from c S g
‘ Third Parties, i.e., local local agencies and Purchasing equipment as project o 5 = S
9 5 e e L e Project agencies requirements for added mitigation. Cost 20% E 8 §
emergency services. 3 A
Interagency Agreements must be in All agencies such as FAA. FTA £
99 5 1 1 1 1 Project agreements/MOAs and place prior to funding CoastgGuard cities countiés eté: Schedule 30% 2 S 2
oUs obligations  CHES) S 5
1 1 1 1
Staging plans are ) 153
i i is ti % il 0 k7] =
101 23 1 1 1 1 Construction Maintenance of traffic conceptual at this time. Assume 50% increase from 8% to Cost & 20% a S
during construction. Uncertainties about how 12%. Schedule ] S
traffic will be maintained. 3
Staging plans are c = g
i i is ti % i 0 £ = 5
102 21.22 1 1 1 1 Construction Maintenance of traffic conceptual at this time. Assume 50% increase from 8% to Cost & 50% 5 S s
during construction. Uncertainties about how 12% Schedule 5 S S
traffic will be maintained. 3 2
Staging plans are o §
g . Maintenance of traffic conceptual at this time. Assume 50% increase from 8% to o o Cost & o 8 o
104 1318 e e L 1 Construction during construction. Uncertainties about how 12%. change 40% to 60% Schedule 60% El §
traffic will be maintained. 3
Staging plans are £ g §
g . Maintenance of traffic conceptual at this time. Assume 50% increase from 8% to Cost & o 5 = =
106 19-20 e e L 1 Construction during construction. Uncertainties about how 12%. Schedule 60% § 8 §
traffic will be maintained. 3 2
Staging plans are A 153
i i is ti % i 0 k7] <
108 25 1 1 1 1 Construction Maintenance of tr_aﬁlc concep;ugl at this time. Assume 50% increase from 8% to Cost & 0% a S
during construction. Uncertainties about how 12%. Schedule ° S
traffic will be maintained. 3
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Identification Quantitative Analysis
—_ < — =
Activit =8| 5328|588 . . y . Cost Impact ($) Schedule Impact (Months)
Y = zlo2 = ACES] Fuqctlonal Threat/ Opportunity SMART Column Additional Panelists' Comments Type Prob. | V2 V3 K V2 V3
# s2| s8|ls8| &8 Assignment Events Dist. V1 Dist. V1
&Y O ][ s 8° (8] (H) () (H)
Staging plans are . =1
il i is ti 0% | 0, § =3
110 26 1 1 1 1 Construction Maintenance of traffic conceptual at this time. Assume 50% increase from 8% to Cost& 30% a S
during construction. Uncertainties about how 12%. Schedule S S
traffic will be maintained. 3
Staging plans are = =]
. Maintenance of traffic conceptual at this time. Assume 50% increase from 8% to Cost & 0 8 p=
12 2 e e L 1 Construction during construction. Uncertainties about how 12%. Schedule 40% ] 8
traffic will be maintained. P
1 1 1 1
1 1 1 1
1 1 1 1
8
. The assumption is that all 7 S
121 26 1 1 1 1 Construction O_pportqnlty toreuse structures will be For 4P bridge over I-5 only. Maybe lower percent to 30% Cost& 30% a §
existing infrastructure. Schedule o >
replaced. = v
%
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Identification Quantitative Analysis
—_ =4 — =
Activit =8| 5328|588 . . y . Cost Impact ($) Schedule Impact (Months)
Y = zlo2 = ACES] Fuqctlonal [reatOnporugiy SMART Column Additional Panelists' Comments Type Prob. i V2 V3 , V2 V3
# s2| . 35|s8| 48 Assignment Events Dist. V1 Dist. V1
6y AN 8° (8] (H) () (H)
8
. The assumption is that all % S
123 % T T R Construction Opportunity to reuse structures will be For 500W to 55 ramp only. 30% for 2and 3 Cost& | a0 | B | 8
existing infrastructure. Schedule =) T
replaced. = o]
%
8
. The assumption is that all 3 S
124 24 Construction OPPO"U.”"Y toreuse structures will be For 500W to 5S ramp only. 40% for 4 and 5 Cost& 40% a §
existing infrastructure. Schedule o o
replaced. = i
%
MPO changes the Baseline should be updated to Effects the record of decision need c
125 8 1 1 1 1 Traffic Changes in reglcn_al traffic reglon_al modgl or delays include impact results of 2035 traffic togoto the 2035 year in Schedule 10% 8 S 3
models and/or design year. to project revises design model. Changes to land use can projections, changes in land use of 5 —
year. impact model. the models
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1 Not at this level yet to impact this
project.
Currently 42 diamter pile based on = 3
Qi ; WSDOT projections on the number £ S =2 £
131 13-16 1 1 1 1 R-2 - 8 Diameter Driven VE Recommendation From VE Team. of competition between contractors, 30% S 8 8 S < S
Piles L ] > > = ? >
but 8' piles could work and have E] = < S
less to drill in. @ @
1 1 1 1
Eliminates everything over the river
for transit. Now transit will have to
wait until south is done to start b= S
R-4 - HCT inside work. Should push back the bum £ = =3
133 16 1 1 1 1 VE Recommendation From VE Team. time until after the bridge is done, 50% 2 S =4
segmental box s S 3
adds 3-6 months for downstream, E S 3
but eliminates duration for the A4 &
upstream process. Maybe capture
schedule at a later date
Eliminates everything over the river
for transit. Now transit will have to
wait until south is done to start b= S
= S
R-4 - HCT inside work. Should push back the burn g S = g o o
134 16 VE Recommendation From VE Team. time until after the bridge is done, 50% 2 S =4 2 3 <
segmental box s S 5 c o -
adds 3-6 months for downstream, E S 3 S
but eliminates duration for the A4 @
upstream process. Maybe capture
schedule at a later date
1 1 1 1
Columbia River Crossing 176

Cost Risk Assessment




Identification Quantitative Analysis
—_ =4 — =
Activit =8| 5328|588 . . y . Cost Impact ($) Schedule Impact (Months)
Y = zlo2 = ACES] Fuqctlonal Threat/ Opportunity SMART Column Additional Panelists' Comments Type Prob. ) V2 V3 K V2 V3
# s2| . 35|s8| 48 Assignment Events Dist. V1 Dist. V1
6y AN 8° (8] (H) () (H)
o o
£ 3 8
g W-1 - Main Street ; 0 S = I=3
136 19-20 1 1 1 1 Extension to Columbia Bivd VE Recommendation From VE Team. 90% ~§ g g
b 83
o
W-2 - Connect SR14 WB to £ g | 8
137 19-20 1 1 1 1 Columbia with SR5 to C VE Recommendation From VE Team. 50% % § S
Street > a )
@« P73
1 1 1 1
1 1 1 1
(=3
X 8
5- i k7] =3
140 2% O T R W5 - Evaluate removing VE Recommendation w | & | 8
access at 4th Plain S <
g
o (=3
W-6 - Relocate Fourth £ § §
141 25 1 1 1 1 Plain NB Braided Ramp at VE Recommendation 20% % =3 8
Mill Plain B 2 S
<« %
1 1 1 1
1 1 1 1
1 1 1 1
-1 - Shift |- I o o o
Oairosssh E;yzg:l?ggnijm ‘ Double earthwork minus May be able to save time but not S S S §
145 21,22 1 1 1 1 . VE Recommendation demolition of Safeway and Red ; 70% k=) S 8 S
outside the footprint of the . likely =1 S S 2
existing fi Lion. 8 3 &
g freeway 8 3 2
o o =
0-2 - Keep the profile ) ) - =3 =3 8
85,000 SF bridge @ $300 minus 0 S o o =
146 21,22 1 1 1 1 elevated across Hayden VE Recommendation 20% for earthwork and pavement. 40% 2 =3 =3 =3
Island ] S =)
Rl Ll @
1 1 1 1
1 1 1 1
Need to provide additional 8 = g
- = > = >
149 | 131631 | 1 | 1 | 1 | 1 ugsfiows during Cost s | S| 8| g | 8
construction for river 2 S 3 S
navigation a S A
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Identification Quantitative Analysis
—_ =4 — =
Activit =8| 5328|588 . . y . Cost Impact ($) Schedule Impact (Months)
Y = zlo2 = ACES] Fuqctlonal [reatOnporugiy SMART Column Additional Panelists' Comments Type Prob. i V2 V3 , V2 V3
# s2| . 35|s8| 48 Assignment Events Dist. V1 Dist. V1
6y AN 8° (8] (H) () (H)
Experience of contractor for - o
150 13-16,31 i il 1 1 foundations and 40% s | 3 b S
superstructure -
Construction restrictions Cf’;;elztrls\l’vznzswsmogle{éfmmvegfp n = . o o
- ' 0 (2 4 3 >
151 13-18 1 1 1 1 due to In Water Work staging assumes o in water work 30% 2 3 = =
Windows -
limitations
. - Currently there is only a 4 month in
Construction restrictions ) -
152 1318 due to In Water Work water window to perform work, 30% O = =
Windows staging assumes no in water work £ = b
|
imitations
Performance of expected 0 g o o o
153 13-16,31 e e L 1 pile installation methods 30% £ «© @ A
. Availability of pile With 8' driven piling, equipment 0 & o o o
154 1316, 31 i L 1 1 installation equipment availability is an issue 30% £ «© @ @
Compliance with permitting Concerns about water quality - o o
155 13-16, 31 1 1 1 1 requirements for work in compliance and vibration 30% “g’a S 2 <
the water management =
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APPENDIX D: RISK ASSESSMENT PROCESS - OVERVIEW & MODELING APPROACH

The cost risk assessment approach can be categorized within six key steps:

1. Develop a flowchart of the project that dictates the baseline key activities and their

schedule;

2. Assess the base costs, which are defined as those costs which can be reasonably

expected;

3. Examine the risk surrounding base costs and develop ranges, when applied, to cost
line items with substantial level of uncertainty;

4. Develop a risk register for the project;

5. Within a consensus-based process, assess the likelihood of the event risks and their

potential impact on project cost and/or schedule by activity; and

6. ldentify risk mitigation actions.

( Budget Risk Assessmant

[Event Risk

Fre 1|1l'yEnn'llrnulE1u-m'D\ Arvheokogy
Construclion
Fra Dnenn
; Ernitarmental
=" ] _
Cormsl ot 31 Mancgemu it | Wilitary
‘ Enginesring
gt o Yoy
Aoy G ey Funding
Gaolechnical
Toee Comi-iar
Hyenology
-
. R F'n'ces Project Cost by Wm and Overall
hiainierance
B 2gen Sluulaes borrs
Fgra 5 Conrmanagloma D sosh ~ ~ Permits
Faght of Way
B 7 nas Snne
Schedula
Enx "avmenln /‘
Projact Vaaiwlity
Figure H-1 - lllustration of the Risk Assessment Process
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Figure H-2 portrays how a risk factor is assessed within the framework used in this workshop:

1.

2.

Identify a risk factor;
Determine a probability level of occurrence, which can also be entered as a range;

Determine the impact of the risk factor on cost and schedule if it occurs, which also can
be entered as a range;

The model combines the probability with the impact to produce the overall impact of the
project schedule and cost.

Risk Factor Probability of Occure

Figure H-2 — Illustration of the Impact Estimation

Delay of NEPA
Process
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APPENDIX E: PRELIMINARY RESULTS PRESENTATION WITH UPDATED BASE COSTS

The following pages contain the power point presentation of the final results for the full
length alternatives.
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Columbia River Crossing

COLUMBIA RIVER CROSSING PROJECT

Cost Risk Analysis

Summary of Assumptions & Preliminary Results

All results are prefiminary and subject to revisions

Frepared by:

HDR |HLB Decision Economics Inc.
with Participation from the Project Team

October 5, 2007 Col bia Ri
olumpila River
FLB

FOR | HB e B CROSSING
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I-5 COLUMBIA RIVER CROSSING PROJECT
Introduction

¢ Document Structure
#Flowcharts and Assumptions — slides 3-11
# Project Costs — slides 12-30
# Project Schedule - slides 31-45
# Project summary — slides 46-47

€ Alternatives under review in this presentation:
> #2a: Replacement Crossing Downstream with BRT
# #2h: Replacement Crossing Upstream with BRT
» #3a: Replacement Crossing Downstream with LRT
» #3b: Replacement Crossing Upstream with LRT
» #4: Supplemental Crossing with BRT (updated base costs)
» #5: Supplemental Crossing with LRT (updated base costs)

€ Project Design is approximately 10%b.

Columbia River Crossing 183
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I-5 COLUMBIA RIVER CROSSING PROJECT
Project Assumptions

€ Vancouver Alignment:

»Assumes with 100% probability that the Vancouver Transit
Alignment will occur

»Assumes with 100% probability that the Kiggins Bowl/Lincoln
Park and Ride will need to redo only the Yancouver Interchanges
and not the structure

¢ I-5 Alignment:

»Assumes with 100% probability that the Vancouver Transit
Alignment will not occur

»Assumes with 100% probability that the Kiggins Bowl/Lincoln
Park and Ride will need to redo the whole structure at Lincoln

Columbia River Crossing 184
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July 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2a - Replacement Crossing Downstream With BRT

I-5 COLUMBIA RIVER CROSSING PROJECT

Project Flowchart 2a, Downstream Replacement w/ BRT

!
_,m % M.s w
et .. :
w -
i |
) ||
; --lllﬁm_--L--w g foteee :
| - - m L] mm_m
...... --Tww:-@:@-wwwmmmw!m
] e PRI (T
i |1 3 i F d .
sl [xg| 1| |8 il .
...... L B L,
AN R

=]
|
Ik
i

185

Columbia River Crossing
Cost Risk Assessment



I-5 COLUMBIA RIVER CROSSING PROJECT

Project Flowchart 2b, Upstream Replacement w/ BRT

July 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2b - Replacement Crossing Upstream With BRT
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project Flowchart 3a, Downstream Replacement w/ LRT

- Replacement Crossing Downstream With LRT

July 2007 Risk Assessment Preliminary Flowchart

DEIS Alternative #3a
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project Flowchart 3b, Upstream Replacement w/ LRT

July 2007 Risk Assessment Preliminary Flowchart
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I-5 COLUMBIA RIVER CROSSING PROJECT

/ BRT
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Project Flowchart 4, Supplemental Cross.
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project Flowchart 5, Supplemental Cross.
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I-5 COLUMBIA RIVER CROSSING PROJECT
Base Cost Estimate Uncertainties

Columbia River Crossing
Cost Risk Assessment

Description Low High

Pavement -10.00% 15.00%
Earthwark -10.00% 20.00%
Bridges -15.00% 20.00%
Walls -10.00% 20.00%
Other -10.00% 10.00%
Guideway -5.00% 20.00%
Tracks -10.00% 15.00%
Stations -10.00% 20.00%
Sitewark -5.00% 20.00%
Systems -5.00% 20.00%
Mon-Distributed Canstruction Costs -5.00% 15.00%
Mon-Distributed Construction Costs (Bridge -5.00% 15.00%
Professional Services -5.00% 15.00%
Support Facilities and “ehicles -5.00% 15.00%
Right-of-Way -5.00% 15.00%
Right-of-wWay (Bridge) -5.00% 10.00%

Walues are percentage deviations around the baseline estimates with the low
defined as the lower 10%% value and the high defined as the upper 102 value,

Applicable to all projects.
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I-5 COLUMBIA RIVER CROSSING PROJECT

& Construction costs were
escalated with an annually
adjusted rate from projections
developed in a previous HDR

Escalation Factors

study for WSDOT on

construction escalation. The
annual estimates are presented

in the table below.

Lower 10% | Upper 10%
Year Median Limit Limit
2006 5.20% 2.80% 8.50%
2007 5.20% 2.80% B.50%
2008 5.20% 2.80% B.50%
2009 4.90% 2.20% B.60%
2010 4.50% 1.50% B.60%
2011 4.20% 1.00% 8.70%
2012 5.90% 0.40% 5.80%
2013 3.50% -0.20% 5.80%
2014 5.20% -0.80% 5.90%
2013 2.80% -1.40% 5.90%
2016 2.50% -2.00% @.00%
2017 2.50% -2.00% 9.00%
2018 2.50% -2.00% 9.00%
2019 2.50% -2.00% @.00%
2020 2.50% -2.00% @.00%
2021 2.50% -2.00% @.00%

Columbia River Crossing
Cost Risk Assessment

4 Preliminary engineering and

right-of-way costs are escalated

with a flat rate indicated in the

chart below.

Lower 10% | Upper 10%

Median Limit Limit
Preliminary Engineering 2.00%, 2.80% 3.60%
Righk-of -t 4,00% 6,80% 3,60%
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I-5 COLUMBIA RIVER CROSSING PROJECT
Total Project Costs Summary 2a, Downstream Replacement w/ BRT

Alternative 2a Vancouser Aligreent

100 T T
ik | | 43,8259
| | _f/
o I I /
o [ [ 4
v
E B0 il | £y
N 3 ¥F
¥ - | il 7
§ ) A Fsasraz
% o i | 4
- = | P
X
- : T
1% | | /";3.3113
o5 l e
20000 25000 $1000.0 $35000 #HOM0 #4500 45,0000
Grand Total Cost (smilions)
Alternative 2a 1-5 Alignment
100 | T
o] | r i
Pk
e | ' ' g
0% | I /
e "N "r
| | ¥
{ B0 1 3 I T | {
: il il {
HE §l = J;"ﬁ,:us.a
winl | 4] f
§ 1 P
W 4 1 | f{
_— | | S
I | 4
1% 4 | 1 /‘{;3.514.1
- | |
20000 25000 $3000.0 $35000 400000 $4,5000 45,0000
Grand Totl Cost (Smillons) 12
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I-5 COLUMBIA RIVER CROSSING PROJECT

Total Project Costs Decomposition 2a, Downstream Replacement w/ BRT

Alternative 2a Vancouver Alignment

100% I I
0% ] i
- I I
I I
i‘ TO% . | |
i oow il |
5 £ i
; S0% g w f
z | ¢ /
= H T f
3 0% % Er]recesy
H {
g 0% I I / Taeine Urcartanties
I 1/ —— Uncertainties & Escalation (Baseine Schedule)
L | I/ —mm}m & Escalation (Risk Adjusted
10% / : —— Uncertainties, Escalation (Risk Adusted
! f #$3,311.8 Sthecke) & Evants
aa 1 —:—Total Project Costs
$2,0000 $2,500.0 $3,000.0 $3,500.0 $4,000.0 44,5000 $5,000.0
Grand Total Cost ($millions)
13
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Cost Risks 2a, Downstream Replacement w/ BRT

Tonado Chart: Expected Incremental Cost (Smillion)

[ §5.54

—— X WL

[ §22.29
[ $20.00
[ $12.17
=) $10.00

=] §9.00
[ $7.80
[ $7.36

[ $5.94

[ $5.00

[ 45.00
[ $4.80

T sa60

Main Street Transt Alignment (27) -$104.30 5
Required fresway lid in city of Vancouver (13)
R-4 - HCT insicle segmental box (16)
T-3 - Park and Rides at Lincoln and Expo Center (27)
TR-Kiggins Bowl / Lincoln Park and Ride (27)
Other major projects in the area at the same time? (&) Construction Costs)
0-2 - Keep the profile elevated across Hayden tstand (21 22)
Signature bridge (13-18)
R-2 - & Diameter Driven Piles (13-16)
Lintations on construction site access and material delivery (13-18)
Maintenance of traffic during construction. (13-18)
Change in right-of-way costs due to condemnation (&1l interchange)
W-E - Relocate Fourth Plain NB Braided Ramp st Mill Plain (25)
Change in right-of-way costs due to market expectations (10)
Meed to provide addiional tugstows during construction for river navigation (13-16, 31)
Contexd sensitive solutions (river crossing) (13-18)
Erviranmental impacts of demaltion wark project-wide (underground) (13-18)
Q-1 - Shift -5 Aligranent scross Hayden Island outside the foolprint of the existing fresway (21 22)
Supplementary EIS (SEIS) [ additional environmental analysis required (8)
Opportunity to reuse existing infrastructure. (26)
-§120.00

-$100.00

-§80.00

-§E000 -$4000 -$2000 000

§2000 §4000 $E0.00

MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
immpact is calculated as the product of the probability of oocurrence times the cost estirate, 14
both provided by the panelists, Derived for Yanoouwer Aignment Alternative 2a.

Columbia River Crossing
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I-5 COLUMBIA RIVER CROSSING PROJECT

Total Project Costs Summary 2b, Upstream Replacement w/ BRT

Alternative 2 Vancouser Aligreent

T T
ik | I 53994
I | il
o I I jf
o | | P
i { . #
) 1 g
¥ T 3
-3 0% 4| | ';!33,?09.8
r ¥ ¥ F
% 40w il £l F.
0% = I ,-"}
| |
2om
| |
Py | | P $3,444.1
o | et
120000 25000 30000 435000 40000 #4.5000 5,000,
earand Total Cost {Freiions)
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Cost Risks 2b, Upstream Replacement w/ BRT

Tonado Chart: Expected Incremental Cost ($million)

Main Street Transit Afgnment (27) -

Required fresway lid in city of Vancouver (13)

R-4 - HCT inside segmental box (16)

T-3 - Park and Rides at Lincoln and Expo Center (27)

TR-Kigging Bowl / Lincaln Park and Ride (27)

Other major projects in the area at the same time? (&) Construction Costs)
0-2 - Keep the profile elevated across Hayden tstand (21 22)
Signature bridge (13-18)

R-2 - & Diameter Driven Piles (13-16)

Lintations on construction site access and material delivery (13-18)
Maintenance of traffic during construction. (13-18)

Change in right-of-way costs due to condemnation (&1l interchange)
W-E - Relocate Fourth Plain NB Braided Ramp st Mill Plain (25)
Change in right-of-way costs due to market expectations (10)

Meed to provide addiional tugstows during construction for river navigation (13-16, 31)

Must purchase whole Red Lion Hobel (Jantzen Beach) because the removal of 8 wing makes
economically not viable (21)

Cortext sensitive solutions (river crossing) (13-18)

Ervironmental impacts of demolttion work project-wide (underground) (13-18)
Q-1 - Shift -5 Alignment across Hayden Island outside the foolprint of the existing freewsay (21 22)
Supplementary BIS (SEIS) f additional ervironmendal analy sis recuired (8)
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MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
immpact is calculated as the product of the probability of oocurrence times the cost estirate, 16
both provided by the panelists, Derived for Yanoouwer Aignment Alternative Zb.,

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT
Total Project Costs Summary 3a, Downstream Replacement w/ LRT

Altermative 2a Vancouser Allgrment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Cost Risks 3a, Downstream Replacement w/ LRT

Tonado Chart: Expected Incremental Cost (Smillion)
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[ $5.00

[ 45.00
[ $4.80

T sa60

Main Street Transt Alignment (27) -$104.30 5
Required fresway lid in city of Vancouver (13)
R-4 - HCT insicle segmental box (16)
T-3 - Park and Rides at Lincoln and Expo Center (27)
TR-Kiggins Bowl / Lincoln Park and Ride (27)
Other major projects in the area at the same time? (&) Construction Costs)
0-2 - Keep the profile elevated across Hayden tstand (21 22)
Signature bridge (13-18)
R-2 - & Diameter Driven Piles (13-16)
Lintations on construction site access and material delivery (13-18)
Maintenance of traffic during construction. (13-18)
Change in right-of-way costs due to condemnation (&1l interchange)
W-E - Relocate Fourth Plain NB Braided Ramp st Mill Plain (25)
Change in right-of-way costs due to market expectations (10)
Meed to provide addiional tugstows during construction for river navigation (13-16, 31)
Contexd sensitive solutions (river crossing) (13-18)
Erviranmental impacts of demaltion wark project-wide (underground) (13-18)
Q-1 - Shift -5 Aligranent scross Hayden Island outside the foolprint of the existing fresway (21 22)
Supplementary EIS (SEIS) [ additional environmental analysis required (8)
Opportunity to reuse existing infrastructure. (26)
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MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
immpact is calculated as the product of the probability of oocurrence times the cost estirate, 18
both provided by the panelists, Derived for Yanoouwer Aignment Alternative 3a.

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Total Project Costs Summary 3b, Upstream Replacement w/ LRT

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Cost Risks 3b, Upstream Replacement w/ LRT

Tonado Chart: Expected Incremental Cost ($million)

Main Street Transit Afgnment (27) -

Required fresway lid in city of Vancouver (13)

R-4 - HCT inside segmental box (16)

T-3 - Park and Rides at Lincoln and Expo Center (27)

TR-Kigging Bowl / Lincaln Park and Ride (27)

Other major projects in the area at the same time? (&) Construction Costs)
0-2 - Keep the profile elevated across Hayden tstand (21 22)
Signature bridge (13-18)

R-2 - & Diameter Driven Piles (13-16)

Lintations on construction site access and material delivery (13-18)
Maintenance of traffic during construction. (13-18)

Change in right-of-way costs due to condemnation (&1l interchange)
W-E - Relocate Fourth Plain NB Braided Ramp st Mill Plain (25)
Change in right-of-way costs due to market expectations (10)

Meed to provide addiional tugstows during construction for river navigation (13-16, 31)

Must purchase whole Red Lion Hobel (Jantzen Beach) because the removal of 8 wing makes
economically not viable (21)

Cortext sensitive solutions (river crossing) (13-18)

Ervironmental impacts of demolttion work project-wide (underground) (13-18)
Q-1 - Shift -5 Alignment across Hayden Island outside the foolprint of the existing freewsay (21 22)
Supplementary BIS (SEIS) f additional ervironmendal analy sis recuired (8)
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MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
immpact is calculated as the product of the probability of oocurrence times the cost estirate, 20
both provided by the panelists, Derived for Yanoouwer Aignment Alternative 3b.

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Total Project Costs Summary 4, Supplemental Crossing w/ BRT

Alternative 4 Vancouver Allgnmend
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I-5 COLUMBIA RIVER CROSSING PROJECT
Identification of Key Cost Risks 4, Supplemental Crossing w/ BRT

Tonado Chart: Expected Incremental Cost ($million)

Redquired fresveay lid in city of Vancouwver (19) f $41.04
R-4 - HCT ingicle segmental box (16) 37,50
T-3 - Park and Rides at Lincoln and Expo Center (27) -$24.75 =
TR-Kiggins Bowl / Lincoln Park and Ride (27) ]
Ciher major projects in the area st the same time? (Al Construction Casts)
0.2 - Keep the profile elevated across Hayden Istand (21,22)
Signature bridge (13-18)
R-2 - 8 Diameter Driven Piles (13-16)
Limitation= on construction site access and material delivery (13-18)
Mairtenance of traffic during construction, (13-18)
Change in right-of-way costs dus to condemnation (Al interchange)
'W-E - Relocate Fourth Plain NB Braided Ramp st Mill Plain (25)
Change in right-of-way costs due to market expectations (10)
Meed to provide additional tugstows during construction for river navigation (13-16, 31)
Contexd sensitive soluions (river crossing) (13-18)
Environmental impacts of demolition wark project-wide (underground) (13-18)
Interchangs Type (21, 22)
Q-1 - Shift -5 Aligranent scross Hayden Island outside the foolprint of the existing fresway (21 22)
Opportunity to reuse existing infrastructure. (24)
Supplementary BIS (SEIS) f additional ervironmendal analy sis recuired (8)
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MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
irmpact is calculated as the product of the probability of oocurrence times the cost estirate, 22
both provided by the panelists, Derived for Yanoouwer Alignment Alternative 4.
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I-5 COLUMBIA RIVER CROSSING PROJECT
Total Project Costs Summary 5, Supplemental Crossing w/ LRT

Alternative S Vancouver Alignment
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I-5 COLUMBIA RIVER CROSSING PROJECT
Identification of Key Cost Risks 5, Supplemental Crossing w/ LRT

Tonado Chart: Expected Incremental Cost ($million)

Redquired fresveay lid in city of Vancouwver (19) f $41.04
R-4 - HCT ingicle segmental box (16) 37,50
T-3 - Park and Rides at Lincoln and Expo Center (27) -$24.75 =
TR-Kiggins Bowl / Lincoln Park and Ride (27) ]
Ciher major projects in the area st the same time? (Al Construction Casts)
0.2 - Keep the profile elevated across Hayden Istand (21,22)
Signature bridge (13-18)
R-2 - 8 Diameter Driven Piles (13-16)
Limitation= on construction site access and material delivery (13-18)
Mairtenance of traffic during construction, (13-18)
Change in right-of-way costs dus to condemnation (Al interchange)
'W-E - Relocate Fourth Plain NB Braided Ramp st Mill Plain (25)
Change in right-of-way costs due to market expectations (10)
Meed to provide additional tugstows during construction for river navigation (13-16, 31)
Contexd sensitive soluions (river crossing) (13-18)
Environmental impacts of demolition wark project-wide (underground) (13-18)
Interchangs Type (21, 22)
Q-1 - Shift -5 Aligranent scross Hayden Island outside the foolprint of the existing fresway (21 22)
Opportunity to reuse existing infrastructure. (24)
Supplementary BIS (SEIS) f additional ervironmendal analy sis recuired (8)
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MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
immpact is calculated as the product of the probability of oocurrence times the cost estirate, 24
both provided by the panelists, Derived for Yanoouwer Alignrent Alternative 5.
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I-5 COLUMBIA RIVER CROSSING PROJECT

Columbia River Crossing
Cost Risk Assessment

Probabiity of Mot Exceeding

Probability of Not Excesding
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project Costs Summary Table, Vancouver Alignment

2a: Downstream

2b: Upstream

Ja: Downstream

3b: Upstream

Columbia River Crossing
Cost Risk Assessment

Mean Expected Outcomes {($millions) REPlI.;BRI':ﬂTtHf Ropln;l;r.lrnntvd chllf;r;mt wi Rep::;r;'imt éms :;T::::;:’;r gms: 'ﬁ::;n;::;
Base Costs $26240 $2.657.0 $2.767.1 $2.8007 $24467 $2564.1
Base Costs + Budget Uncertainty $27308 $2.7742 $25892 $29243 $2507.0 $2627.7
Base Costs + Escalation (Base Schedule) $2.1664 $3.2928 $3.3371 $34805 $29980 $3154.1
Base Costs + Budget Uncertainty + Escalation (Base Schedula) $3.306.2 $34390 $34844 $363449 $30704 $32308
Base Costs + Budget Uncertainty + Escalaton (Risk Adjusted Schadule) $34538 $3594 9 36400 $38018 $3.2153 $338158
?Eﬁg‘; Budgstlncariainty » Escaiedon sk fuiuste Selegite) $3.507 1 $3,6453 $36918 $3,850 6 $33903 35645
ooy o798 “wigsos | wsws | smes | saes | st | s

Total Project Costs ($millions) ?:pllj::::n?n;w Rzgl;l :Jcp:::m :!’:!ae: p?:;?nﬁ:m gpt::csem g:_:;;?::::gg} g:r:::i.rl:::;:;l!

BRT BRT LRT WwILRT
Mean Expected Outcomes $3,560.6 $365985 §3,7483 $3906.8 §3.4621 $3,630.0
10 % Probability of Exceeding $38259 $3,9941 #0184 $4193 5 $3686.1 $38602
40% Probability of Exceeding $36186 $3,7651 $28089 $39741 $35090 $36780
50% Probability of Exceeding $3.5742 $3.7008 $3.761.2 39138 $34674 36317
90% Probability of Exceading $33118 $34441 $3,5056 $36439 $3.2670 $34336
26
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project Costs Summary Table, I-5 Alignment

2a: Downstream

2b: Upstream

Ja: Downstream

3b: Upstream

Columbia River Crossing
Cost Risk Assessment

Mean Expected Outcomes {($millions) REPlI.;BRI':ﬂTtHf Ropln;l;r.lrnntvd chllf;r;mt wi Rep::;r;'imt éms :;T::::;:’;r gms: 'ﬁ::;n;::;
Base Costs $26240 $2.657.0 $2.767.1 $2.8007 $24467 $2564.1
Base Costs + Budget Uncertainty $27308 $2.7742 $25892 $29243 $2507.0 $2627.7
Base Costs + Escalation (Base Schedule) $2.1664 $3.2928 $3.3371 $34805 $29980 $3154.1
Base Costs + Budget Uncertainty + Escalation (Base Schedula) $3.306.2 $34390 $34844 $363449 $30704 $32308
Base Costs + Budget Uncertainty + Escalaton (Risk Adjusted Schadule) $34570 $35980 $36437 $38055 §32173 $338386
?Eﬁg‘; Budgstlncariainty » Escaiedon sk fuiuste Selegite) $3,700.0 $3,338.2 $3885.1 $4.044.0 $35949 37594
oo o700 | gmos | waoia | sas | sawnr | st | s

Total Project Costs ($millions) ?:pllj::::n?n;w Rzgl;l :Jcp:::m :!’:!ae: p?:;?nﬁ:m gpt::csem g:_:;;?::::gg} g:r:::i.rl:::;:;l!

BRT BRT LRT WwILRT
Mean Expected Outcomes §37535 £38914 $39418 $4.100.1 $36571 $38249
10 % Probability of Exceeding $40038 $41705 $4.1836 $4.3837 $38797 $40508
40 % Probability of Exceeding $3.79325 $39479 $2.990.5 $4,156.1 $36910 $38624
50% Probability of Exceeding $3.7453 $35953 $39375 41055 $36487 $38259
80% Probability of Exceading $3514 4 $36347 $37017 $38260 $34559 $36352
27
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I-5 COLUMBIA RIVER CROSSING PROJECT

Transit Costs Vancouver Alignment

Transit Costs Summary Table

2a: Downstream

2b: Upstream

3a: Downstream

3b: Upstream

Columbia River Crossing
Cost Risk Assessment

Tatal Project Costs ($millions) Replacement wl | Replacementw/ | Replacement wi Replacement ;;i"r:h::ag:i 2;::;5[&3:::1[
BRT BRT LRT WILRT = -
Mean Expected Outcomes $646.3 $620.0 8249 $8785 $694.3 $8499
10 % Probabality of Exceeding $7497 $7986 3408 $1.0169 $805.2 $975.7
40% Frobability of Exceeding $692.2 $7267 $8793 $9358 $7EDE $9352
50% Frobability of Exceading F6T6.3 $706.8 $8620 $9110 $7509 $924 6
90% Probabikty of Exceading $602 6 $614.2 $7831 $8083 $7188 $879.1
Transit Costs 15 Alignment
2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream : ;
Taotal Project Costs ($millions) Replacement wi | Replacement w/ | Replacement wi Replacemeant ;;ESI;I:NG"I‘:GEI::JT g;:::g”::c:;
BRT BRT LRT WILRT i »
Mean Expected Outcomes $B6E8 $B9T 6 $1,0549 $1,1042 $954.0 $1,1178
10 % Probablity of Excesding $9336 $959.1 $1.133.2 $1.2081 $1,007 3 $1,1783
40 % Probabality of Exceeding $353.0 $9222 $1,0688 $1,1325 $964 4 $1,1305
50% Frobability of Exceeding $867 .8 $901.7 $1,0549 $1.1088 $9552 $1,1193
90% Frobability of Exceeding $7934 $304.5 $9710 $998.7 $907.2 $1,067 5
25
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I-5 COLUMBIA RIVER CROSSING PROJECT

Highway Costs Vancouver Alignment

Highway Costs Summary Table

Columbia River Crossing
Cost Risk Assessment

2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream F :
Tatal Project Costs ($millions) Replacement wl | Replacementw/ | Replacement wi Replacement ;'rf:r:h::ag:i 2;’::,?:[&3:::1[
BRT BRT LRT WILRT = -
Mean Expected Outcomes $26800 $2.8011 $26791 $27999 $25235 $25282
10 % Probabality of Exceeding $3,086.7 $32226 $3.0918 $3,2253 $2,8800 $28945
40% Frobability of Exceeding $29141 $3,0332 $2.9169 $30376 $27334 27398
50% Frobability of Exceading 28718 $29956 $2,8806 $29865 $26971 $26979
90% Probabikty of Exceading $2.668.9 $27725 $26749 $2.7113 $25154 $25241
Highway Costs |5 Alignment
2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream : ;
Taotal Project Costs ($millions) Replacement wi | Replacement w/ | Replacement wi Replacemeant ;;ESI;I:NG"I‘:GEI::JT g;:::g”::c:;
BRT BRT LRT WILRT i »
Mean Expected Outcomes $28675 $29826 $28695 $29847 $26919 $2696.0
10 % Probablity of Excesding $3.0754 $3,206.2 $3.0755 $3.2088 $2:3803 $28874
40 % Probabality of Exceeding $2,904 7 $30218 $20120 $30285 $271986 $27238
50% Frobability of Exceeding $2,8635 $2977.9 $2.8639 $29823 $2686.0 $26905
90% Frobability of Exceeding $2 663 6 $27700 $26707 $2.7758 $25187 $25364
29
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I-5 COLUMBIA RIVER CROSSING PROJECT

River Crossing Costs Vancouver Alignment

River Crossing Costs Summary Table

Columbia River Crossing
Cost Risk Assessment

2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream F :
Tatal Project Costs ($millions) Replacement wl | Replacementw/ | Replacement wi Replacement ;'rf:r:h::ag:i 2;’::,?:[&3:::1[
BRT BRT LRT WILRT = -
Mean Expected Outcomes $13162 §14248 $1,4100 $156385 $1,1069 $1,2649
10 % Probabality of Exceeding $14378 $16392 $15913 $1,7451 $1,2693 $1436.1
40% Frobability of Exceeding $1,3901 $1.4953 $14928 $16259 $1,1734 $13364
50% Frobability of Exceading $1,3648 $1,4635 $1.4649 $15044 $11519 $1,3104
90% Probabikty of Exceading $1,2405 $13229 $13498 $14400 $1.0340 $1,193 6
River Crossing Costs |15 Alignment
2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream : ;
Taotal Project Costs ($millions) Replacement wi | Replacement w/ | Replacement wi Replacemeant ;;ESI;I:NG"I‘:GEI::JT g;:::g”::c:;
BRT BRT LRT WILRT i »
Mean Expected Outcomes §1,365.9 §14658 $14672 $16872 $1,1492 $1.306.7
10 % Probablity of Excesding $14945 $16284 $15973 $1.758.2 $1.2729 $14354
40 % Probabality of Exceeding $1,3348 $1,501.2 $1.4845 $16229 $1,167 4 $13284
50% Frobability of Exceeding $1,358.0 $1.4688 $1.460.7 $1588.2 $1,14238 $1,306 6
90% Frobability of Exceeding $1,2409 $1,3131 $1,3429 $14435 $10254 $1,1932
30
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I-5 COLUMBIA RIVER CROSSING PROJECT
Project End Dates Summary 2a, Downstream Replacement w/ BRT

Alternative Za Vancouver Alignment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Schedule Risks 23, Downstream Replacement w/ BRT

Tornado Chart: Expected Schedule Delays (months)

Main Street Transh Alignment (27) -8.0 |
Inadvertent discoveriesiarcheological findings during construction (19-20) ] 15.4
Inadvertert discoveriesfarcheclogical findings during construction (25) 1 14.5
Supplementary EIS (SEIS) fadditional environmental analysis required (8) -:E 3.6
Compliance with permitiing requirements for work in the water (13-16, 31) -:! 3.6
Experience of contractor for foundations and superstructure (13-16, 31) _: 3.6
Inadequate baseline schedule for property acquisition and relocation (21) _:l 3.4
Section 106 issues expected (discoveries pre-construction) (8) -: 30
Section 106 issues expected (discoveries pre-construction) (2) ] 3.0
Inadvertent discoveries/archeclogical findings during construction (27) ‘:I 2.4
Inadvertent dizcoveriesiarcheological findings during construction (21-22) q:l 2.4
Inadvertent discoveriesfarcheological findings during construction (13-18) -: 2.4
Inadvertent discoveriesfarcheological findings during construction (28) -:I 1.8
Construction restrictions due to In \Waber Work Windows (13-18) ‘:I 1.8
Availabilty of pile installation equipmert (13-16, 31) 1:I 1.8
Performance of expected pile instalstion methods (13-16, 31) -: 1.8
Railroad involvement (19-20) -:l 1.8
Access plan, access hearings, justification report (10) _:I 1.8
Funding changes for fiscal year (16, 27,28, 29,) 1:| 1.8
Cortroversy on environmental grounds expected (NEPA challenges only) (8) ‘:I 1.4
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MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenoe times the delay 32

estimate, both provided by the panelists, Derived for Vancouver Alignment Alternative 2a.
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I-5 COLUMBIA RIVER CROSSING PROJECT
Project End Dates Summary 2b, Upstream Replacement w/ BRT

Albermative 2b Vancouser Alignment
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I-5 COLUMBIA RIVER CROSSING PROJECT
Identification of Key Schedule Risks 2b, Upstream Replacement w/ BRT

Tornado Chart: Expected Schedule Delays (months)

R-4 - HCT insicle segmental box (16)

Main Street Transit Alignment (27)

Inacvertert discoveriesiarcheclogical findings during construction (13-20)
Inadvertent discoveriesfarcheological findings during construction (25)
Supplementary EIS (SEIS) / addiional environmental analysis required (5)
Compliance with permitting regurements for work in the water (1316, 31)
Experience of contractor for foundalions and superstructure (1316, 31)
Inadequate basseline schedule for property acouisition and redocation (21)
Construction resfrictions due to In'Water Work Windows (13-18)

Section 108 issues expected (discoveries pre-construction) (8)

Section 108 issues expected (discovenes pre-construction) (2}
Inadvertent discoveriesfarcheological findings during construction (27)
Inadvertert discoveriesiarcheological findings during construction (21-22)
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Inadvertent discoveriesfarcheological fintings during construction (28)
Availabiily of ple installation equipment (13-16, 31)

Performance of expected pile installation methods (13-16, 31)

Railroad imvolvemert (19-200

Access plan, access hearings, justification report (10)
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MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenoe times the delay
estimate, both provided by the panelists, Derived for Vancouver Alignment Alternative 2b.
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project End Dates Summary 3a, Downstream Replacement w/ LRT

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Schedule Risks 3a, Downstream Replacement w/ LRT

Tornado Chart: Expected Schedule Delays (months)

Main Street Transh Alignment (27) -8.0 |
Inadvertent discoveriesiarcheological findings during construction (19-20) ] 15.4
Inadvertert discoveriesfarcheclogical findings during construction (25) 1 14.5
Supplementary EIS (SEIS) fadditional environmental analysis required (8) -:E 3.6
Compliance with permitiing requirements for work in the water (13-16, 31) -:! 3.6
Experience of contractor for foundations and superstructure (13-16, 31) _: 3.6
Inadequate baseline schedule for property acquisition and relocation (21) _:l 3.4
Section 106 issues expected (discoveries pre-construction) (8) -: 30
Section 106 issues expected (discoveries pre-construction) (2) ] 3.0
Inadvertent discoveries/archeclogical findings during construction (27) ‘:I 2.4
Inadvertent dizcoveriesiarcheological findings during construction (21-22) q:l 2.4
Inadvertent discoveriesfarcheological findings during construction (13-18) -: 2.4
Construction restrictions due to In Walter Work Windoves (13-18) -:I 1.8
Inacvertert discoveries/archeological findings during construction (28) ‘:I 1.8
Availabilty of pile installation equipmert (13-16, 31) 1:I 1.8
Performance of expected pile instalstion methods (13-16, 31) -: 1.8
Railroad involvement (19-20) -:l 1.8
Access plan, access hearings, justification report (10) _:I 1.8
Funding changes for fiscal year (16, 27,28, 29,) 1:| 1.8
Cortroversy on environmental grounds expected (NEPA challenges only) (8) ‘:I 1.4
-100 -50 60 -40 -20 0.0 20 40 6.0 8.0
MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenoe times the delay 36

estimate, both provided by the panelists, Derived for Vancouver Alignment Alternative 3a.
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I-5 COLUMBIA RIVER CROSSING PROJECT
Project End Dates Summary 3b, Upstream Replacement w/ LRT

Alternative 3b Voancouser Alignment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Schedule Risks 3b, Upstream Replacement w/ LRT

Tornado Chart: Expected Schedule Delays (months)

R-4 - HCT insicle segmental box (16)

Main Street Transit Alignment (27)

Inacvertert discoveriesiarcheclogical findings during construction (13-20)
Inadvertent discoveriesfarcheological findings during construction (25)
Supplementary EIS (SEIS) / addiional environmental analysis required (5)
Compliance with permitting regurements for work in the water (1316, 31)
Experience of contractor for foundalions and superstructure (1316, 31)
Inadequate basseline schedule for property acouisition and redocation (21)
Construction resfrictions due to In'Water Work Windows (13-18)

Section 108 issues expected (discoveries pre-construction) (8)

Section 108 issues expected (discovenes pre-construction) (2}
Inadvertent discoveriesfarcheological findings during construction (27)
Inadvertert discoveriesiarcheological findings during construction (21-22)
Inacivertert discoveriesiarcheclogicsl findings during construction (13-18)
Inadvertent discoveriesfarcheological fintings during construction (28)
Availabiily of ple installation equipment (13-16, 31)

Performance of expected pile installation methods (13-16, 31)

Railroad imvolvemert (19-200

Access plan, access hearings, justification report (10)

Funding changes for fiscal year (16, 27, 28,29, )
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MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenoe times the delay
estimate, both provided by the panelists, Derived for Vancouver Alignment Alternative 3b.
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project End Dates Summary 4, Supplemental Crossing w/ BRT

Alternative 4 Vancouwer Allgnment
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Schedule Risks 4, Supplemental Crossing w/ BRT

Tornado Chart: Expected Schedule Delays (months)

Inadvertent discoveriesfarcheological findings during construction (19-20) 15.4

Inadvertent discoveriss/archeological findings during construction (25) 14.5
Supplementary EIS (SEIS) Jf additional environmental analysis required (8) 1 136
Compliance with permitting requirements for work in the waler (13-16, 31) ] 13.6
Experience of contractor for foundstions and superstructure (13-16, 31) ] 13.6
Inadeguate bassine schadule for property acquisition and relocation (21) | 134
Section 106 issues expected (discoveries pre-construction) (8) ] 13.0
Section 106 issues expected (discoveries pre-construction) (2) 1 130
Inadvertert discoveriesfarcheological findings during construction (27) ] 124

Inadvertent discoveriesfarcheological findings during construction (21-22) 12.4
Inadvertent discoveriesfarcheological findings during construction (13-18) ] ] 2.4
Inadvertent discoveriesiarcheological findings during construction (28) -:I 1.8
Availability of pile installation squipment (13-16, 31) -:I 1.8
Performance of expected pile instalation methods (13-16, 31) ‘:l 1.8
Railraad involvement (19-20) 1:| 1.8
Access plan, access hearings, justification report (10) -:I 1.8
Funding changes for fiscal year (16, 27, 28, 29, ) -:l 1.8
Cortroversy on environmental grounds expected (NEPA challenges only) (8) ‘:I 14
Local communities pose objections (8) ‘:| 1.4
Inadvertent discoveriesfarcheological findings during construction (26) ‘:I 1.2

00 10 20 30 40 5.0 6.0 70 g0 4.0 100

MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenoe times the delay 40
estimate, both provided by the panelists, Derived for Vancouver Alignment Alternative 4.
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project End Dates Summary 5, Supplemental Crossing w/ LRT

Alternative 5 Vancouer Allgrament
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I-5 COLUMBIA RIVER CROSSING PROJECT

Identification of Key Schedule Risks 5, Supplemental Crossing w/ LRT

Tornado Chart: Expected Schedule Delays (months)

Inadvertent discoveriesfarcheological findings during construction (19-20) 15.4

Inadvertent discoveriss/archeological findings during construction (25) 14.5
Supplementary EIS (SEIS) Jf additional environmental analysis required (8) 1 136
Compliance with permitting requirements for work in the waler (13-16, 31) ] 13.6
Experience of contractor for foundstions and superstructure (13-16, 31) ] 13.6
Inadeguate bassine schadule for property acquisition and relocation (21) | 134
Section 106 issues expected (discoveries pre-construction) (8) ] 13.0
Section 106 issues expected (discoveries pre-construction) (2) 1 130
Inadvertert discoveriesfarcheological findings during construction (27) ] 124

Inadvertent discoveriesfarcheological findings during construction (21-22) 12.4
Inadvertent discoveriesfarcheological findings during construction (13-18) ] ] 2.4
Inadvertent discoveriesiarcheological findings during construction (28) -:I 1.8
Availability of pile installation squipment (13-16, 31) -:I 1.8
Performance of expected pile instalation methods (13-16, 31) ‘:l 1.8
Railraad involvement (19-20) 1:| 1.8
Access plan, access hearings, justification report (10) -:I 1.8
Funding changes for fiscal year (16, 27, 28, 29, ) -:l 1.8
Cortroversy on environmental grounds expected (NEPA challenges only) (8) ‘:I 14
Local communities pose objections (8) ‘:| 1.4
Inadvertent discoveriesfarcheological findings during construction (26) ‘:I 1.2

00 10 20 30 40 5.0 6.0 70 g0 4.0 100

MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenoe times the delay 42
estimate, both provided by the panelists, Derived for Vancouver Alignment Alternative 5.
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I-5 COLUMBIA RIVER CROSSING PROJECT

Columbia River Crossing
Cost Risk Assessment

Probability of Not Exceeding
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project Schedule Summary Table, Vancouver Alignment

Columbia River Crossing
Cost Risk Assessment

2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream z 2
Project End Dates Replacement w/ | Replacementwi | Replacementwi | Replacement | o orboreTiol | ©F SupPlemental
BRT BRT LRT wiLRT g 9
Baseline Project End Date 4712015 Ti1/2019 41112015 7112019 B1/2015 6172015
Mean Expected End Date 42912017 52512021 4292017 51252021 2112018 2172018
10 % Probability of Exceeding GIE2018 312512023 G/G/2018 312512023 82212019 82212019
40% Probability of Exceeding 232017 1072142021 7232017 1072172021 BI52018 6/5/2018
50% Probability of Exceeding 51542017 BI232021 SM52017 BF2372021 21812018 28/2018
90% Probability of Exceeding 51152016 Q82019 5M12016 932019 101102016 101042016
2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream ; :
Project Delay Replacementw/ | Replacementwf | Replacementw! | Replacement ;r i:?: h‘;‘;s].r gr OS ::: l’:::;'.:.
BRT BRT LRT WILRT 9 9
Mean Expected Delay 2493 228 249 228 320 320
10 % Probability of Exceading 331 447 381 447 506 506
40% Probability of Exceeding 277 276 277 27186 361 361
50% Probability of Exceeding 254 237 254 237 322 322
90% Probability of Exceeding 133 2.2 133 22 16.3 163
MNote: Project oelays are expressed in morths, 44
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I-5 COLUMBIA RIVER CROSSING PROJECT

Project Schedule Ssummary Table, I-5 Alignment

2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream : :
Project End Dates Replacement wl | Replacementw! | Replacementw! | Replacement | 2 SbP emertal | & Subplemertal
BRT BRT LRT WILRT 9 9
Baseline Project End Date 4112015 12019 41152015 712019 61/2015 6172015
Mean Expected End Date 4292017 512502021 412972017 202572021 21172018 2172018
10 % Probability of Exceeding B/5/2018 41112023 B/Sf2018 41142023 8/29/2019 8292019
40 % Probability of Exceeding TM52017 111472021 11572017 116472021 SA22018 M2r2018
S0% Probability of Exceeding 62017 B/1072021 862017 GH02021 12472018 12412018
90% Probability of Exceeding 51472016 101472019 51472016 10M14/2019 1002772016 10/2742016
2a: Downstream | 2b: Upstream | 3a: Downstream | 3b: Upstream : i
Project Delay Replacementw! | Replacementw/ | Replacement wil Replacement ;;i:?: Ig:;a;:lr g'rf;?: I’:;::Ir
BRT BRT LRT WILRT 9 9
Mean Expected Delay 249 228 249 228 320 320
10 % Probability of Exceeding 381 44 9 3B 449 508 508
40 % Probability of Exceeding 274 281 274 281 353 353
50% Probability of Exceeding 251 233 251 233 38 318
90% Probability of Exceeding 134 34 134 34 169 169

Columbia River Crossing
Cost Risk Assessment

MNote: Project oelays are expressed in morths,
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I-5 COLUMBIA RIVER CROSSING PROJECT
Summary of Findings, Vancouver Alignment

¥ For Alternative 2a the Qo%ci:robability that costs will not exceeding is $3.83 billion or
46% over the non-escalated base costs ($2.62 billion). The 80% range of confidence for
total costs is between $3.31 billion and $3.83 billion. The mean expected schedule delay
for this project is 24.9 months.

¥ For Alternative 2b the 90% probability that costs will not exceeding is $3.99 billion or
50% over the base costsé$2.66 billion). The 809% range of confidence for total costs is
between $3.44 billion and $3.99 billion. The mean expected schedule delay for this
project is 22.8 months.

4 For Alternative 3a the 90% probability that costs will not exceeding is $4.02 billion or
45% over the base costs ($2.76 billion). The 80% range of confidence for total costs is
between $3.51 billion and $4.02 billion. The mean expected schedule delay for this
project is 24.9 months.

¥ For Alternative 3b the 90% probability that costs will not exceeding is $4.19 billion or
50% over the base costs ($2.80 billion). The 80% range of confidence for total costs is
between $3.64 billion and $4.19 billion. The mean expected schedule delay for this
project is 22.8 months.

¥ For Alternative 4 the 90% probability that costs will not exceeding is $3.69 billion or
51% over the base costs‘}$2.45 billion). The 80% range of confidence for total costs is
between $3.27 billion and $3.69 billion. The mean expected schedule delay for this
project is 32.0 months.

¥ For Alternative 5 the 90% probability that costs will not exceeding is $3.86 billion or
51% over the base costs ($2.56 billion). The 80% range of confidence for total costs is
between $3.43 billion and $3.86 billion. The mean expected schedule delay for this
project is 32.0 months.

45
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I-5 COLUMBIA RIVER CROSSING PROJECT

Summary of Findings, I-5 Alignment

¥ For Alternative 2a the Qo%ci:robability that costs will not exceeding is $4.00 billion or
53% over the non-escalated base costs ($2.62 billion). The 80% range of confidence for
total costs is between $3.51 billion and $4.00 billion. The mean expected schedule delay
for this project is 24.9 months.

¥ For Alternative 2b the 90% probability that costs will not exceeding is $4.17 billion or
57% over the base costsé$2.66 billion). The 809% range of confidence for total costs is
between $3.63 billion and $4.17 billion. The mean expected schedule delay for this
project is 22.8 months.

4 For Alternative 3a the 90% probability that costs will not exceeding is $4.18 billion or
51% over the base costs ($2.76 billion). The 80% range of confidence for total costs is
between $3.70 billion and $4.18 billion. The mean expected schedule delay for this
project is 24.9 months.

¥ For Alternative 3b the 909% probability that costs will not exceeding is $4.39 billion or
57% over the base costs ($2.80 billion). The 80% range of confidence for total costs is
between $3.83 billion and $4.39 billion. The mean expected schedule delay for this
project is 22.8 months.

¥ For Alternative 4 the 90% probability that costs will not exceeding is $3.88 billion or
599% over the base costs‘}$2.45 billion). The 80% range of confidence for total costs is
between $3.46 billion and $3.88 billion. The mean expected schedule delay for this
project is 32.0 months.

¥ For Alternative 5 the 90% probability that costs will not exceeding is $4.05 billion or
58% over the base costs ($2.56 billion). The 80% range of confidence for total costs is
between $3.64 billion and $4.05 billion. The mean expected schedule delay for this
project is 32.0 months.

47

Columbia River Crossing 228
Cost Risk Assessment



APPENDIX F: PRELIMINARY RESULTS PRESENTATION MINIMAL OPERABLE SEGMENT

The following pages contain the power point presentation of the final results for the minimal
operable segment length alternatives.
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Columbia River Crossing

COLUMBIA RIVER CROSSING PROJECT

Cost Risk Analysis

Summary of Assumptions & Preliminary Results MOS Alternatives

All results are prefiminary and subject to revisions

Frepared by:

HDR |HLB Decision Economics Inc.
with Participation from the Project Team

October 9, 2007 Col bia Ri
olumpila River
FLB

FOR | HB e B CROSSING
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Introduction

4 Document Structure
» Flowcharts and Assumptions — slides 3-8
¥ Project Costs — slides 9-18
# Project Schedule - slides 19-23

» Project summary — slide 24

€ Alternatives under review in this presentation:
» #2a: Replacement Crossing Downstream with BRT Mill District MOS
> #2a: Replacement Crossing Upstream with BRT Clark College MOS
» #3a: Replacement Crossing Downstream with LRT Mill District MOS
» #3a: Replacement Crossing Upstream with LRT Clark College MOS

€ Project Design is approximately 10%b.
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Project Flowchart 2a, Downstream Replacement w/ BRT Mill District MOS

October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2a - Replacement Crossing Downstream With LRT Mill District MOS
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Project Flowchart 2a, Downstream Replacement w/ BRT Clark College MOS

October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #2a - Replacement Crossing Downstream With LRT Clark College MOS
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Project Flowchart 3a, Downstream Replacement w/ LRT Mill District MOS

October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #3a - Replacement Crossing Downstream With LRT Mill District MOS
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Project Flowchart 3a, Downstream Replacement w/ LRT Clark College MOS

October 2007 Risk Assessment Preliminary Flowchart
DEIS Alternative #3a - Replacement Crossing Downstream With LRT Clark College MOS
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Base Cost Estimate Uncertainties

Columbia River Crossing
Cost Risk Assessment

Description Low High

Pavement -10.00% 15.00%
Earthwark -10.00% 20.00%
Bridges -15.00% 20.00%
Walls -10.00% 20.00%
Other -10.00% 10.00%
Guideway -5.00% 20.00%
Tracks -10.00% 15.00%
Stations -10.00% 20.00%
Sitewark -5.00% 20.00%
Systems -5.00% 20.00%
Mon-Distributed Canstruction Costs -5.00% 15.00%
Mon-Distributed Construction Costs (Bridge -5.00% 15.00%
Professional Services -5.00% 15.00%
Support Facilities and “ehicles -5.00% 15.00%
Right-of-Way -5.00% 15.00%
Right-of-wWay (Bridge) -5.00% 10.00%

Walues are percentage deviations around the baseline estimates with the low
defined as the lower 10%% value and the high defined as the upper 102 value,

Applicable to all projects.
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

& Construction costs were
escalated with an annually
adjusted rate from projections
developed in a previous HDR

Escalation Factors

study for WSDOT on

construction escalation. The
annual estimates are presented

in the table below.

Lower 10% | Upper 10%
Year Median Limit Limit
2006 5.20% 2.80% 8.50%
2007 5.20% 2.80% B.50%
2008 5.20% 2.80% B.50%
2009 4.90% 2.20% B.60%
2010 4.50% 1.50% B.60%
2011 4.20% 1.00% 8.70%
2012 5.90% 0.40% 5.80%
2013 3.50% -0.20% 5.80%
2014 5.20% -0.80% 5.90%
2013 2.80% -1.40% 5.90%
2016 2.50% -2.00% @.00%
2017 2.50% -2.00% 9.00%
2018 2.50% -2.00% 9.00%
2019 2.50% -2.00% @.00%
2020 2.50% -2.00% @.00%
2021 2.50% -2.00% @.00%

Columbia River Crossing
Cost Risk Assessment

4 Preliminary engineering and

right-of-way costs are escalated
with a flat rate indicated in the

chart below.

Lower 10% | Upper 10%

Median Limit Limit
Preliminary Engineering 2.00%, 2.80% 3.60%
Righk-of -t 4,00% 6,80% 3,60%
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Total Project Costs Summary 2a, Downstream Replacement w/ BRT

Wernative Za MIH Districe MOS

100%:
| |
i | | | 3,552.4
aow | I [ //
ok 4 | I j/
{ 1! : /
LT i | #
_{ o | il A Js3,3274
- ¥l i j."r
- 4 1 r
i i | /
3% 1 | | /
| | o
0 o
| I 4
1% 4 i | A58
o l _F_________r_.—-—'—"
2,000 42,2000 $2,4000 * 42Am0 $3,000.0 $3.200:0 $3,400.0 $3E000 $3500:0
Grand Total Cost (Smillorn)
Alternative 2a Clark College MOS
100%
| |
o I | /1{,579.5
e I | 4
o | |
{ - | |
j o 1] y | 7
o il il ,-’I §3,355.5
2 41 [
1 i | 4
0% | | f‘?
% | ! "
| | /-j)
we I i $3,1506
| _-ﬁ___—/
0% 3
$20000 $2,.20000 $2.400.0 825000 $2 000 $3,000.0 $3.200:0 $3,400.0 $3E000 $3800:0

rond Total Cost | $milkons)

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Total Project Costs Decomposition 2a Mill District, Downstream Replacement w/ BRT

Alternative 2a Mill District MOS

100%
| |
90%
| T
80% | |
2 0% I I ;“"'
2 g | |
g 60% 3 I /
- 2l i1 ;"
& & 3 /
2 s gl il / $3,327.1
g £l il
q 40% - @ I ; I
g =
30% - I I / W, Uncertainties
20% I I i —— W Uricertaintios & Escalation (Base)
| J, ——W. Uncertainties & Escalation (Risk)
109 I I $3' 125.8 —W. Uncertainties, Escalation (Risk) & Events
—:—Total Project Costs
0% .y J t + + + + #
$2,000.0 $2,200.0 $2,400.0 $2,600.0 $2,600.0 $3,000.0 $3,200.0 434000 $3,600.0 $3,800.0 $4,000.0
Grand Total Cost ($millions)
10
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Identification of Key Cost Risks 2a, Downstream Replacement w/ BRT

Tonato Chart: Expected Incremental Cost {$million)

Required fresway i in oy of Vancouver (19) .04
-4 - HCT ingide segmented box (16) 43750 [0

Other mapor projects in the ares ab the same time? (A8 Construction Costs)

On2 - Kissp th profils slevated atrots Hawden band (21 22)

Sgnature beidge (13-18)

R-2 - & Diameter Driven Fies (13-16)

Limitations: on consdruction site access and material delvery (13-18)

Maintenance of traffic during construction. (13-18)

Chafige in right-o1-way Costs dus 1o condemnation (A1 interchangs)

Wi-6 - Relocnte Fourth Plain NE Braided Ramp of Ml Plain (25)

Cheange in right-01-way Costs dus to market sxpeciations (10)

Meed to provide aduticnal fugetows during construction for river navigaticn (13-18, 31)

Corext sansiive sohtions (river crossing) (13-18)

Ervvironment sl impacts of demoltion wark project-wids (underground) (13-18)

©-1 - Shift -5 Algnment scross Hayden |slend cutside the footprint of the existing freeway (21 22)

$5000 54000 $30.00 §2000 $10.00 $0.00 $10.00 $20.00 $3000 §40,00 $50,00
Millions

MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
immpact is calculated as the product of the probability of occurrence times the cost estirate, 11
both provided by the panelists, Derived for Main Strest Algnmert Alternative 2a.

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Total Project Costs Summary 3a, Downstream Replacement w/ LRT

ternative 3a MiH Districe MOS
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$2,000.0 $2,500.0 43,000, $3,50000 440000 $4.5000
Groned Total Cost | $Fmilkons)
Alternative 3a Clark College MOS
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Grand Total Cost ($millorn) 12
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Identification of Key Cost Risks 3a, Downstream Replacement w/ LRT

Tonato Chart: Expected Incremental Cost {$million)

Required fresway i in oy of Vancouver (19) .04
-4 - HCT ingide segmented box (16) 43750 [0

Other mapor projects in the ares ab the same time? (A8 Construction Costs)

On2 - Kissp th profils slevated atrots Hawden band (21 22)

Sgnature beidge (13-18)

R-2 - & Diameter Driven Fies (13-16)

Limitations: on consdruction site access and material delvery (13-18)

Maintenance of traffic during construction. (13-18)

Chafige in right-o1-way Costs dus 1o condemnation (A1 interchangs)

Wi-6 - Relocnte Fourth Plain NE Braided Ramp of Ml Plain (25)

Cheange in right-01-way Costs dus to market sxpeciations (10)

Meed to provide aduticnal fugetows during construction for river navigaticn (13-18, 31)

Corext sansiive sohtions (river crossing) (13-18)

Ervvironment sl impacts of demoltion wark project-wids (underground) (13-18)

©-1 - Shift -5 Algnment scross Hayden |slend cutside the footprint of the existing freeway (21 22)

$5000 54000 $30.00 §2000 $10.00 $0.00 $10.00 $20.00 $3000 §40,00 $50,00
Millions

MNote: This chart is based solely on the risk register: for eadh event: risk, the expected cost
immpact is calculated as the product of the probability of occurrence times the cost estirate, 13
both provided by the panelists, Derived for Main Strest Algnmert Alternative 3a.

Columbia River Crossing
Cost Risk Assessment
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100%

0% 1

D% 4

70%

BD% 4

S0% 4

40% A

Probability of Not Exceeding

30% 4

0% 1

10% 1

Total Costs Comparison

Total Costs Comparison |15 Alignment

—e— 2a Mill District —— 2a Clark College —s— 3a Mill District —s— 3a Clark College

0%
$2,700

$2.200 §3.100 $3.300 £3 500 §3,700 §3.500 §4.100 $4 300

Millions

Grand Total Cost ($millions)

14
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Project Costs Summary Table

2a: Downstream

2a: Downstream

3a: Downstream

3a: Downstream

+ Event Risks + Project Delay Cost = Total Project Cost

Mean Expected Outcomes (Smillions) Replacement w/ BRT | Replacement wi BRT | Replacement wi LRT | Replacement w/ LRT
Mill District MOS Clark College MOS Mill District MOS Clark College MOS

Base Costs $24177 $24443 $24802 $252438
Base Costs + Budget Uincartainty $25226 $2.550.5 $2587%8 $26348
Base Costs + Escalation (Base Schedule) $29275 $20588 $30036 $3,0570
Base Costs + Budget Uncertainty + Escalation (Base Scheduls) $30547 $20875 £3.1241 $3,120.0
Base Costs + Budget Uncertainty + Escalation (Risk Adjusted Schadule) $31284 $3,1626 £3,2095 $3,267 5
Base Cos_ts + Budget Uncertainty + Escalation (Risk Adjusted Schedule) $33013 $3.3355 $33808 $3.438.0
+ Event Risks

EBase Costs + Budget Uncertainty + Escalation (Risk Adjusted Schedule) $33330 $33675 $34134 $3472.0

2a: Downstream

2a: Downstream

3a: Downstream

3a: Downstream

Columbia River Crossing
Cost Risk Assessment

Total Project Costs ($millions) Replacement wl/ BRT | Replacement wf BRT | Replacement w/ LRT | Replacement w/LRT
Mill District MOS Clark College MOS Mill District MOS Clark College MOS
Mean Expected Outcomes $3,333.0 $3,3675 $3,413.4 $34720
10 % Probability of Exceeding 35524 $35795 36317 $36918
40 % Probability of Exceeding $3,3689 $33928 $34483 $3.506.1
50% Probability of Exceeding $33271 $3.,3555 $34035 $34620
0% Probability of Exceeding 31258 $3.1506 $3.2046 $32552
15
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Transit Costs MOS Alternatives

Transit Costs Summary Table

2a; Downstream

2a; Downstream

3a: Downstream

3a: Downstream

Total Project Costs ($millions) Replacement wi BRT | Replacementw/ BRT | Replacement w/ LRT | Replacement wf LRT
Mill District MOS Clark College MOS Mill District MOS Clark College MOS
Mean Expected Outcomes $520.0 $564.0 $600.3 $657.2
10 % Probability of Exceading $576.1 $612.2 46559 7213
40 % Probability of Exceeding $534.9 5721 6158 6749
50% Probability of Excesding $5221 $657 2 $602 7 661 4
90% Probability of Exceeding $4659 $497 2 $5359 $596 1

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Highway Costs MOS Alternatives

Highway Costs Summary Table

2a; Downstream

2a; Downstream

3a: Downstream

3a: Downstream

Columbia River Crossing
Cost Risk Assessment

Total Project Costs ($millions) Replacement wi BRT | Replacementw/ BRT | Replacement w/ LRT | Replacement wf LRT
Mill District MOS Clark College MOS Mill District MOS Clark College MOS
Mean Expected Outcomes $26886 $2688.0 $2 6878 $2687.3
10 % Probability of Exceading $2.0975 $299332 $3.0036 $2.9872
40 % Probability of Exceading §28347 $28337 $283649 $28368
50% Probability of Excesding $2,796 8 $2797 32 $28007 $27958
0% Probability of Exceeding $26201 $26123 $26260 $2816.7
57
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

River Crossing Costs MOS Alternatives

River Crossing Costs Summary Table

2a; Downstream

2a; Downstream

3a: Downstream

3a: Downstream

Columbia River Crossing
Cost Risk Assessment

Total Project Costs ($millions) Replacement wi BRT | Replacementw/ BRT | Replacement w/ LRT | Replacement wf LRT
Mill District MOS Clark College MOS Mill District MOS Clark College MOS
Mean Expected Outcomes §1286.2 $1,2954 §13456 $1,368.1
10 % Probability of Exceading $14169 $14259 $14722 $1.4987
40 % Probability of Exceeding $13227 $1.3232 $13830 $1.406 2
50% Probability of Excesding $1,297 2 $13044 $13587 $1.3820
90% Probability of Exceeding $1.181.7 £1,1955 $1,2486 $1,2609
15
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Project End Dates Summary 2a, Downstream Replacement w/ BRT
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Identification of Key Schedule Risks 23, Downstream Replacement w/ BRT

Tornado Chart: Expected Schedule Delays (months)

Inacherent descoveriesfarcheciogical fincings during construction (15.20) | 5.4

Inadvertent discoverissiarcheclagioal findings during construction (25) ] 45

Supplementary EIS (SEIS) / addional environmental analy Sis regquired (B) 138

Complance with permiting reguirements for work in the waler (1218, 31) |36

Experience of contractor for foundations and supsrstructurs (13-16, 31) 1 3.6

Inclscpaste Dasekng schadle 10F propey ScoquEstsn and reiocation (21 |34

Section 106 issues expected (dscoveries pre-construction) (8) 38

Section 106 issues expected (discoveries pre-consiruction) (2) ]30

Inachverbent discoveriesiorcheologionl findings during construction (27) 2.4

Inacherient descoveriesiarcheoiogical fincings during construction (21.22) 12.4

Inadverlent descoveriesiarcheciogical findngs during consruction [13.18) ]2.4

Inacheerlent discoveres archesiomeal findngs durng construction (28) 1.8
Awdabiity of ple instalation equipmert (1316,31) [T 1.8

Performance of expected pée installation methods (1316, 31 [ 1.8
Conestruction restrictions due to in Waker Work Windows (1398) [T 48

MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenze times the delay 20
estimate, both provided by the panelists, Derived for Main Street Alignrnert Alternative 2a.

Columbia River Crossing 249
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Project End Dates Summary 3a, Downstream Replacement w/ LRT

Columbia River Crossing
Cost Risk Assessment
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Identification of Key Schedule Risks 3a, Downstream Replacement w/ LRT

Tornado Chart: Expected Schedule Delays (months)

Inacherent descoveriesfarcheciogical fincings during construction (15.20) | 5.4

Inadvertent discoverissiarcheclagioal findings during construction (25) ] 45

Supplementary EIS (SEIS) / addional environmental analy Sis regquired (B) 138

Complance with permiting reguirements for work in the waler (1218, 31) |36

Experience of contractor for foundations and supsrstructurs (13-16, 31) 1 3.6

Inclscpaste Dasekng schadle 10F propey ScoquEstsn and reiocation (21 |34

Section 106 issues expected (dscoveries pre-construction) (8) 38

Section 106 issues expected (discoveries pre-consiruction) (2) ]30

Inachverbent discoveriesiorcheologionl findings during construction (27) 2.4

Inacherient descoveriesiarcheoiogical fincings during construction (21.22) 12.4

Inadverlent descoveriesiarcheciogical findngs during consruction [13.18) ]2.4

Inacheerlent discoveres archesiomeal findngs durng construction (28) 1.8
Awdabiity of ple instalation equipmert (1316,31) [T 1.8

Performance of expected pée installation methods (1316, 31 [ 1.8
Conestruction restrictions due to in Waker Work Windows (1398) [T 48

MNote: This chart is based solely on the risk register:  for eadh evenrt risk, the expected
schedule delay is calculated as the product of the probability of oozurrenze times the delay 22
estimate, both provided by the panelists, Derived for Main Street Alignrmert Alternative 3a.
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES

Project Schedule Summary Table, Main Street Alignment

2a: Downstream

Za: Downstream

Ja: Downstream

3a: Downstream

40% Probability of Exceading

Project End Dates Replacement wi BRT | Replacement wi BRT | Replacement wi LRT | Replacement w/ LRT
Mill District MOS Clark College MOS Mill District MOS Clark College MOS
EBaseline Project End Date SIa2015 SI2015 2015 592015
Mean Expected End Date 62812015 Gf28/2015 GI2812015 6/28/2015
10 % Probability of Exceading 742017 71412017 742017 71412017
40 % Probability of Exceeding 1002812016 10428720186 10/28/2016 1042872016
50% Probability of Excesding &3112016 83172016 8312016 83172016
40% Probability of Exceading 12112015 1201172015 12112015 120111/2015
2a: Downstream 2a: Downstream 3a: Downstream 3a: Downstream
Project Delay Replacement wl BRT | Replacement wf BRT | Replacementw/ LRT | Replacement w/LRT
Mill District MOS Clark College MOS Mill District MOS Clark College MOS
Iean Expected Delay 17 17 17 17
10 % Probability of Exceading 258 2538 258 258
40 % Probability of Exceeding 177 177 177 177
50% Probability of Excesding 158 158 158 158
£ 71 T 71

Columbia River Crossing
Cost Risk Assessment

MNote: Project oelays are expressed in morths,
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I-5 COLUMBIA RIVER CROSSING PROJECT MOS ALTERNATIVES
Summary of Findings

¥ For Alternative 2a Mill District the 90% probability that costs will not exceeding is $3.55
billion or 47% over the non-escalated base costs ($2.42 billion). The 80% range o
confidence for total costs is between $3.13 billion and $3.55 billion. The mean expected
schedule delay for this project is 15.9 months.

¥ For Alternative 2a Clark College the 90% probability that costs will not exceeding is
?3.58 billion or 456% over the base costs ($2.44 billion). The 80% range of confidence
or total costs is between $3.15 billion and $3.58 billion. The mean expected schedule
delay for this project is 15.9 months.

¥ For Alternative 3a Mill District the 90% probability that costs will not exceeding is $3.63
billion or 456% over the base costs ($2.48 billion). The 80% range of confidence for total
costs is between $3.20 billion and $3.63 billion. The mean expected schedule delay for
this project is 15.9 months.

¥ For Alternative 3a Clark College the 909 probability that costs will not exceeding is
$3.69 billion or 456% over the base costs ($2.52 billion). The 80% range of confidence
for total costs is between $3.26 billion and $3.69 billion. The mean expected schedule
delay for this project is 15.9 months.
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