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PREFACE

20 DAYS IN MARCH...OR THE “RIDDLE EFFECT”

For 20 days in March 2001, the Oregon communities of Canyonville and Riddle experienced a
surge in truck traffic unlike anything they had ever seen before. Ford’s Bridge, an I-5 bridge
several miles away, was closed for emergency repairs, and the truck detours ran right through the
main streets of these two towns of fewer than 1,500 people a half-hour drive south of Roseburg.

The city’s streets and bridges were not built to handle such a volume of large trucks. Some of the
streets were too narrow, some of the corners too sharp and some of the bridges were too weak to
accommodate large volumes of heavy trucks. The results were safety concerns and infrastructure
damage to city facilities.

The detours had a negative effect on commerce in the region. Hayes Oil of Medford continued
hauling 80 truckloads of gas and oil per week using the detour routes. Depending on which
detour they took, Hayes added 100-200 miles per trip. Terrain Tamers split their 25 loads of
wood chips per day into smaller loads, increasing shipping costs $150 per load.

No serious crashes were reported, but residents expressed serious concerns for their safety and
that of their children. “I think the trucks are going through town way too fast,” resident Korenia
Franklin told the local newspaper. “We have kids everywhere at lunch hour. I think that this is
extremely dangerous. There’s too much traffic.” School buses were rerouted, parking was
restricted and detour signs went up.

The Oregon Department of Transportation (ODOT) put the project on a fast track, made repairs
to the bridge that are expected to last 3-5 years and got the trucks back on I-5 for the short term.
With funding from the Oregon Transportation Investment Act, ODOT began construction of a
permanent replacement bridge in August 2002.

This same situation has occurred in Mt. Vernon, Juntura and other rural communities in the last
two years. By the year 2010, ODOT expects that at the current level of investment 30 percent of
bridges to be posted with reduced weight limits.

This means that the situation described above will happen more and more frequently, affecting
local businesses and degrading community livability. As the frequency increases, the dollars
available to address the problems are used up faster. The emergency bridge posting are likely to
restrict trucks at 64,000 lbs. and last longer than the three week closure that occurred at the
Ford’s bridge.
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EXECUTIVE SUMMARY

PROBLEM

Oregon experienced a bridge-building boom in the 1950s and early 1960s as the interstate system
was established. The hundreds of bridges built on the interstates and other routes during that
period were designed to be replaced after about 50 years and are now at or nearing the end of
their planned use. These bridges were not built to be maintained indefinitely, but rather to be
replaced at the end of their useful life. Nearly 25 percent of Oregon bridges are greater than 50
years old. See Appendix A for additional background on bridge conditions and history.

With cracks weakening the aging structures, ODOT is forced to limit the weights allowed to
cross many bridges for public safety. These weight limits cause a variety of problems for Oregon
businesses and communities, as well as the state’s overall economy. Weight limits lead to truck
detours, which put trucks on city streets and other roadways that often have inadequate
maintenance funding and were not built for these loads. In addition to safety concerns resulting
from increased traffic detours through local communities, the current deterioration of local
bridges impedes the response time of emergency personnel to reach citizens. For businesses that
rely on trucks to bring raw materials and to deliver products, detours mean increased
transportation costs, eroded profit margins and other negative impacts.

The decision is “when” not “if” the state will make sizable investments in these fundamental
public facilities. The ODOT Bridge Strategy Task Force confirmed in June 2002 that the bridge
problem is real and will require a major rebuilding program. See Appendix B for a summary of
Task Force recommendations. The total estimated cost to repair all deficient bridges is $4.7
billion. The manner and timing of funding will influence how and where the Oregon economy
grows, shifts, or stagnates. ODOT has been working on a solution to this statewide problem in
cooperation with a variety of stakeholders and decision-makers.

The most difficult decision is to determine when these investments begin and how to generate
the revenue. To help with this decision, ODOT conducted an economic analysis using its
integrated statewide model. This analysis suggests that the longer the state delays increasing
investments in bridge restoration, the greater the adverse effect on the state’s economy. If bridges
are allowed to deteriorate to load limits of 80,000 lbs., for example, the state faces a potential
reduction in future productivity of $14 billion and 16,000 jobs. If bridge weight limits drop to
64,000 1Ibs., the loss of future productivity could be $123 billion and 88,000 jobs. See Appendix
C for a description goods movements and truck weights and Appendix D for the economic
analysis. Although statewide impacts are significant, shifts in production and employment are
even more significant at the regional level, with some parts of the state gaining and some losing.

RECOMMENDATIONS

The appendices to this report document the process and include substantial information that was
used to develop these recommendations. This includes economic modeling of a variety of
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scenarios, Motor Carrier Division restrictions and requirements, surveys of user groups, as well
as input and participation by cities, counties and other interested parties. This information was
combined with on-site bridge inspections and estimated costs of bridge replacement and repair.
The following recommendations are based on a 10-year program to address the state’s major
freight routes. It should be noted that additional bridge improvements required for other bridges
beyond this 10-year program are not included in this recommendation.

Recommendation 1

Put an investment package into place immediately to begin a strategic repair and replacement
program for Oregon bridges. Fixing the interstate and key freight routes is a priority, followed by
critical city and county connector routes. A bridge repair/replacement emergency fund should
also be established as corridor work progresses.

Recommendation 2

Implement the strategic investment plan in five stages that build on each other over the next 10
years. This will minimize impacts to state and local economies and to users, while maximizing
results at lowest costs. This strategy anticipates that ODOT will continue emergency bridge
repairs as needed, even as it shifts to a corridor-based approach in implementation. These stages
include the following bridge repairs and replacements and emergency bridge funding. It does
not include repairs and replacements required beyond the 10 years of this program.

State Bridges Local Bridges Total Cost
# Bridges | # Bridges Cost # Bridges | # Bridges Cost ($
Stage | Repaired | Replaced | ($ million) | Repaired | Replaced | ($ million) | million)
1 4 21 73.4 0 24 27.3 100.6
2 19 78 428.1 0 41 55.6 483.8
3 35 53 298.7 0 23 37.9 336.6
4 15 60 311.6 0 14 69.1 380.7
5 11 57 303.9 0 24 86.4 390.3
Other 2 6 7.9 0 0 0 7.9
TOTAL 84 275 1,423.6 0 126 276.3 1,699.9
Emergency funding if all stages are constructed 300.0

Recommendation 3

Numerous strategic and operational changes will also be necessary within ODOT to meet the
challenge of maintaining the transportation infrastructure over the next 10 years. This will
include reallocating staff to manage and implement this program, pursuing additional funding for
future stages, and investment in technology and data storage/retrieval systems to increase
efficiency and effectiveness.

January 15, 2003
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BACKGROUND

THREATS TO STATE ECONOMY AND LOCAL COMMUNITIES

Oregon’s bridge problem has the potential to cost the state economy as much as $123 billion in
lost production and 88,000 lost jobs over the next 25 years. ODOT is working with the
Legislature and stakeholders throughout Oregon to avoid such a major impact. See Appendix D
for the economic analysis. Also see Appendix E for an assessment of non-truck modes as they
relate to freight transport.

The interstates, [-5 and 1-84, support commerce throughout Oregon. The Portland and upper
Willamette Valley areas account for 75 percent of the state economic production and rely heavily
on the interstate system for movement of goods and services. The Interstate and U.S. highway
systems in Oregon not only facilitate trade within Oregon, but also are an integral part of the
North American trade network. See Appendix D for discussion of Oregon’s role in international
trade.

The remaining 25 percent of Oregon’s economic production occurs in areas removed from the
interstate highways. Deteriorating bridges in these areas are a serious threat because businesses
in rural Oregon tend to rely more on heavy goods including timber, minerals, and agricultural
products. Such heavy commodities already demand high transportation costs. Any increased cost
brought about by truck detours or load limits will erode what is in many cases a slim profit
margin. Heavy loads that cannot be divided are essentially “land-locked” if they cannot cross
restricted bridges.

In addition to the potential economic cost, the bridge problem poses a threat to the livability and
safety of many communities throughout Oregon. Canyonville, John Day, Mt. Vernon, Sauvie
Island and other Oregon communities have already experienced what is called the *“Riddle
Effect.” See Appendix F for a summary of community impacts of recent bridge restrictions. The
“Riddle Effect” will happen with increasing frequency as bridges continue to age and crack.

In the past few years, the decline in the condition of Oregon’s bridges has accelerated:

= In 1997, there were 42 bridges with load restrictions, but none required emergency repairs to
avoid economic damage.

= In 2000, ODOT had 49 bridges with load restrictions, 35 more under evaluation, and had to
initiate 13 emergency repairs.

= In 2001, ODOT had 68 bridges with load restrictions, conducted 18 emergency repairs, and
had another 555 bridges under evaluation for cracking.

= By the year 2010, ODOT expects that 30 percent of state bridges will have weight
restrictions and corresponding truck detours.

The Portland metropolitan area and the Willamette Valley represent the economic heart of the
state. Their connection to ports and markets within Oregon and with neighboring states is vital to
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the state’s economic health. The backbone of that connection is the interstate system. Two-thirds
of the state’s economic benefit can be derived by connecting I-84 and I-5 to Portland. Therefore,
restoration of I-5 and I-84 as unrestricted freight routes must be the ultimate goal of a bridge
replacement strategy.

At the same time, it is imperative that other areas of the state continue to have unrestricted access
for movement of goods and services. Given the nature of the heavy goods moved in rural Oregon
and importance of these goods to the local economy, it is important to maintain key freight
routes across the state.

The bridge improvement strategy must address both these critical needs in a timely manner.
Because 221 of the critical problem bridges lie on I-5 and -84, the time required to address them
and the costs associated with those two interstate routes (approximately $1 billion) make them
problematic as a first step. Additionally, the local economies along the coast and in Central and
Eastern Oregon would continue to suffer for many years because they would not have access to
the interstate system for their materials and products without improvements to local freight
routes. Alternative east-west and north-south routes that can be improved quickly and at least
cost can serve as detour routes for subsequent stages of the work to restore the interstate system.
These subsequent stages will address the bridges on I-84 and begin the I-5 work from north to
south. As the work progresses southward on I-5, lateral routes will be fixed that will reconnect
the coastal ports and Central Oregon with the Willamette Valley.

Expenditures to repair or replace components of the transportation infrastructure serve two
purposes. The investment in state and local bridges maintain accessibility, avoiding loss of jobs
and productivity growth in the long term as identified by the economic model. Additionally, the
actual construction dollars spent on bridges throughout Oregon will also sustain family wage
jobs in the near-term. These jobs, in turn, generate income that is spent on goods and services
and income taxes for the General Fund. This near—term economic stimulus was not evaluated by
the statewide model. A general guideline of near-term Oregon revenue and jobs that would be
supported by constructing various portions of the recommended bridge investment strategy is
shown on Figure 1 at the end of this report.
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GROUPS CONSULTED

Several stakeholder groups participated with ODOT staff to develop these recommendations. A
wide range of perspectives was sought because the bridge problem affects many parts of the state
infrastructure and economy. Stakeholders included American Automobile Association (AAA)
and the Oregon Trucking Association (OTA). Local bridges are also at risk and the Association
of Oregon Counties (AOC) and the League of Oregon Cities (LOC) were partners in providing
local bridge information and in developing this recommendation. See Appendix G for the Local
Community Bridge Survey and results. The Federal Highway Administration (FHWA) provided
suggestions and information from other parts of the country that are also beginning to experience
this problem.

To gather the perspective of freight carriers, ODOT conducted interviews with a representative
sample of motor, marine, pipeline and rail freight carriers. Manufacturers of large indivisible
loads were also interviewed to determine concerns and how they would likely respond to bridge
restrictions. See Appendix H for the results of these interviews.

A meeting was held with representatives of the trucking industry to discuss priority corridors for

bridge replacement. The following "principles of prioritization" were recommended,

understanding that specifics may change with new information:

= Keep a north-south and east-west "backbone" open to 105,500 Ib. loads at all times.

= Fully restore this backbone in the quickest and cheapest manner. This may require
improvement of detour corridors first.

® Once the backbone is in place, focus on reaching population centers and on bridges that have
no good detour routes.

= Consider truck height, length, width, and weight when designating detours.

= Coordinate multiple bridge construction and maintenance work to minimize construction
disruption.

= Prepare a long-range plan for all bridge construction to allow business to do long-term
planning

Within ODOT, region staff, as well as the Bridge Section, Planning Section, and Office of
Project Delivery were key to the process. Agency employees throughout the state have hands-on
knowledge of highway system operations and relationships with the local interests who depend
on the bridges.

In addition to gathering information from people and groups, the team used economic modeling
to gather data about the economic impacts of each freight route and proposed courses of action.
A subgroup of the Oregon Modeling Steering Committee (OMSC) reviewed and made
suggestions on model parameters and provided comment on the reasonableness of results.
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RECOMMENDATIONS

The Oregon Transportation Commission (OTC), the Governor and the legislature have placed
increasing priority on the bridge program and have shifted funds in that direction over the last
four biennia. The 2003-2005 bridge budget request is well over a 100 percent increase above the
1997-99 Biennium. The percentage of the ODOT Highway Fund budget allocated to the bridge
program has more than doubled in the same period. Although there are other priority areas, this
component of the ODOT budget increased more in percentage terms than any other major
element of the budget, maximizing the level of support for bridges within current revenues.

ODOT and its local city and county partners estimate that it will take approximately $4.7 billion
to replace or repair all state and local problem bridges in the state. The magnitude of the problem
is such that efforts by the OTC and ODOT to redirect existing resources to the bridge problem
are insufficient to make a significant impact on what needs to be done to forestall economic
impacts to state and local economies caused by inadequate bridges.

In determining how and in what order to address the massive problem, the ODOT Economic and
Bridge Options Team (EBOT) considered the findings of the economic modeling process, the
number of problem bridges on each road corridor and cost to address, and the needs of heavy
freight haulers including over-dimension and over-weight loads. EBOT members worked with
the owners and users of the system, including counties, cities, FHWA, OTA, AAA and others.
The data and input received led the EBOT to recommend that the first priority be to restore
north-south and east-west freight routes as quickly and cost-effectively as possible to maintain
routes that are free of weight restrictions for freight to move across the state. Following are the
recommendations formulated through this process.

Many important bridges in Oregon will not be funded under this recommendation. To address
emergencies that arise on these bridges, funds will be needed for short-term repairs. This will
ensure that bridges can accommodate traffic until funding for more permanent repairs is
available. Although planned repairs will only occur if they will last 10 years and will support
loads of at least 105,500 Ibs., emergency repairs are likely to be less stringent. In some cases
they may only be able to accommodate 80,000 Ib. loads. These emergency funds will be used on
an as-needed basis until they are depleted. Any excess emergency funds will be applied to
planned investment in subsequent stages.

RECOMMENDATION 1

Put an investment package into place immediately to begin a strategic repair and replacement

program for Oregon bridges. The following priorities should guide this investment:

= Fix the interstate freight routes to keep heavy trucks on the interstate and off local roads and
streets.

= Fix important freight routes that need only minor amounts of improvements.
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®= Fix economically critical city and county bridges as they connect directly to each
recommended stage.

= Develop a funding strategy that will allow sufficient funds to be available to address
emergency repairs or replacement of bridges that have an impact on economic vitality, while
the corridor work progresses.

RECOMMENDATION 2

Implement the strategic investment plan in stages that build on each other over the next 10 years.
This will minimize impacts to state and local economies and to users, while maximizing results
at lowest cost. Funding for bridge emergencies will play a key role in keeping Oregon’s
economy moving. However, there may be some routes that are less important to the economy
that will see load-restricted bridges for the duration of this strategy in order to maximize
resources for more important routes. The amount needed for emergency spending is identified
for each stage and will decline as restoration of all bridges in each corridor is complete.

The recommended stages are outlined below and are shown on Figure 2 at the end of this report.
The total cost to address the full state and local bridge problem is estimated at $4.7 billion. This
recommendation is a less costly 10-year program to correct the deficiencies on the most
important freight routes and the local bridges that support these routes. Several more stages and
additional funds are required in the long term to address the entire state and local bridge
problem. See Appendix I for detailed information on each bridge in each roadway segment.

Stage 1. Open two border-to-border routes for heavy loads while interstate highway bridges are
under construction and/or remain load-limited. This stage can be accomplished with known
current revenue by redirecting resources and using innovative financing options. All subsequent
stages will require new revenue. Estimated Cost = $100.6 million. Road segments include:

# Bridges | # Bridges Cost
Road Segment Repaired | Replaced | ($ million)

Fix US26 from 1-205 to Madras 1 6 21.3
Fix Hwy. 97 from Madras to CA 1 14 49.1
Fix Hwy. 20 from Bend to Ontario 2 1 3.0
Local Bridges 0 24 27.3

TOTAL 4 24 100.6
Minimum emergency funding if subsequent stages are not constructed 800.0

Stage 1 creates unrestricted north-south and east-west freight routes that will serve as alternate
routes when work begins on the interstates. The number of state and local bridges addressed in
this stage is relatively low. This provides the maximum freight mobility as quickly as possible at
least cost.
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Stage 2. Begin work on the interstate system. Fix Hwy. 395. Connect the Port of Astoria to
Portland and I-5. Estimated Cost = $483.8 million. Road segments include:

# Bridges | # Bridges Cost
Road Segment Repaired | Replaced | ($ million)
Fix all of I-84 13 53 314.0
Fix all of US 395 1 11 18.7
Fix US 30 from Astoria to Longview Bridge 1 6 17.1
Fix 1-5 from I-205 to Salem 2 3 61.0
Fix OR 126 from Eugene to US 97 2 5 17.4
Local Bridges 0 41 55.6
TOTAL 19 119 483.8 |
Minimum emergency funding if subsequent stages are not constructed 600.0 |

This stage would be the first to begin directly addressing the interstates, which are the backbone
of our state economy and serve national defense purposes. It completely fixes I-84 and addresses
I-5 from the I-205 interchange to Salem. In addition, it would improve Hwy. 395, an important
north-south route for a variety of industries in eastern Oregon.

This phase begins to address low-cost/high-benefit bridges on non-interstate routes. In each case,
a modest investment in bridge repair will bring a large benefit to the local and state economy.
Many of these bridges occur in timber and agricultural production areas where a few key bridges
serve a large number of businesses. This stage provides heavy haul access to the Port of Astoria.

Stage 3. Continue work on I-5. Connect the Port of Newport and Central Oregon with the
Willamette Valley. Estimated cost -- $336.6 million. Roadway segments include:

# Bridges | # Bridges Cost
Road Segment Repaired | Replaced | ($ million)
Fix I-5 from Salem to OR 58 21 41 228.3
Fix all of Hwy. 58 6 6 36.7
Fix US 20 from I-5 to Newport 8 6 33.7
Local Bridges 0 23 37.9
TOTAL 35 76 336.6 |
Minimum emergency funding if subsequent stages are not constructed 500.0 |

This phase continues work on I-5 as far south as the connection to Hwy. 58 just south of Eugene.
It includes some major I-5 bridges that threaten to impede freight movement on the West Coast -
the McKenzie River Bridge and Willamette River Bridge near Eugene. It also addresses key
connector routes from I-5 to central Oregon and the coast. This stage provides heavy haul access
to the Port of Newport and assumes that the first phase of Pioneer Mt-Eddyville is completed as
scheduled.
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Stage 4. Continue working south on I-5. Connect Port of Coos Bay. Estimated cost -- $380.7

million. Roadway segments include:

# Bridges | # Bridges Cost
Road Segment Repaired | Replaced | ($ million)
Fix I-5 from Hwy. 58 to Hwy. 42 at Roseburg 10 48 243.6
Fix Hwy. 42 from Roseburg to Coos Bay 5 12 68.0
Local Bridges 0 14 69.1
TOTAL 15 74 380.7
Minimum emergency funding if subsequent stages are not constructed 400.0

Fixing I-5 from Hwy. 58 to Hwy. 42 south of Roseburg, and Hwy. 42 from Roseburg to Coos
Bay provides heavy haul access to the Port of Coos Bay.

Stage 5. Complete I-5 from Roseburg to the California border. Estimated cost -- $303.9

million. This includes:

# Bridges | # Bridges Cost
Road Segment Repaired | Replaced | ($ million)
Fix I-5 from OR 42 to CA border 11 57 303.9
Local Bridges 0 24 86.4
TOTAL 11 81 390.3
Minimum emergency funding if subsequent stages are not constructed 300.0

Individual Low-Cost Routes. In addition to the bridges on the routes described in the stages
above, there are some roadway segments that can be improved with relatively small expenditure
of funds. They include repairing 2 and replacing 6 additional bridges. It is good business to
address these early rather than waiting until they become more expensive. They return high value
at low cost. These few bridges would be improved concurrent with Stage 1. The total estimate
for these 8 bridges is $7.9 million.

TOTAL estimated cost for Stages 1 through 5 plus low-cost routes =
$1,700,000,000
Emergency Funding if all Stages are constructed = $300,000,000

RECOMMENDATION 3

Even with a significant investment in bridges, the next 10 years will be very challenging to
manage the increasing number of deteriorating bridges in Oregon. See Appendix J for an outline
of ODOT’s Bridge Project Delivery Plan and Appendix K for proposed changes in ODOT
operations. The following specific strategic and operational changes are recommended to help
ODOT navigate these challenges.

1. Start implementing Recommendation 2:
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= Advance all bridge projects in the 02-05 Statewide Transportation Improvement Program
(STIP).

= Advance environmental permitting and design on all bridge work in the Draft 2004-2007
STIP that is consistent with Recommendation 3.

* Immediately begin environmental permitting and bridge scoping on bridges in
Recommendation 2, starting with stage 1.

2. Pursue additional Federal and State funds for stages 2-5.

3. Work with FHWA and permitting agencies to approve a programmatic approach rather than
project-by-project approaches to bridge replacements.

4. Consider proactively restricting bridges that have low priority if research shows that it will
extend their useful life.

5. Focus future ODOT investments on the routes in stages 1-5. In particular, ODOT’s
preservation, modernization, and operation programs in the STIP should be used to ensure
that these routes are able to accommodate heavy haul and over-dimension trucks.

6. Reallocate internal ODOT resources to provide a more concentrated focus to the bridge issue.
= Consider the proposal to create a new Bridge Program Unit to enhance ODOT’s ability to

perform predictive analysis on rapidly deteriorating state and local agency bridges.

= Reallocate 18 staff positions and $1.5 million per year to provide more frequent bridge
inspections and bridge maintenance support to continue to ensure the safety of the
travelling public.

7. Provide resources to bolster infrastructure preservation activities performed by Motor Carrier
Transportation Division (MCTD).
= Re-deploy 16 existing ODOT staff to MCTD to function as Motor Carrier enforcement

officers. This will bolster the availability of staff to protect fragile bridges statewide as
construction and/or emergency situations dictate and allows retaining existing officers for
highway use tax collection and truck safety program efficiency.

= Re-deploy six ODOT staff to enhance the over-dimension permitting function. This will
ensure public safety as oversize loads move on detours resulting from planned
construction and emergency closures. It is estimated that two additional permit analysts
are required for every five bridges requiring detours on any of Oregon’s major routes.

= Earmark $450,000 to acquire and operate six dual direction temporary data collection and
mobile warning systems. This will achieve rapid deployment and reduce reliance on
officer-based monitoring efforts.

» Make an initial investment of approximately $1.2 million in programming, hardware and
staff training to create and maintain a link between load permitting and bridge
management sections of ODOT. Neither the ODOT bridge staff nor the Motor Carrier
permit and detour staff is able to provide a comprehensive history of loads that have gone
over a particular route nor a projection of heavy loads that will use that route. The
existing text-based routing databases were intended to process permits, not to document
use of bridges or road segments.
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ECONOMIC EFFECTS OF RECOMMENDATION

The estimated near-term economic benefits resulting from investment in Oregon bridges is
shown in Table 1. This includes the cumulative effects on jobs, related income and resulting
general fund revenues.

Cumulative Cumulative
Stages Expenditure ($M) Construction Expenditure Effects

General Fund

Planned [Emergency| Total Jobs |Income ($M)| Revenue ($M)

Stage 1 108.53 800.00 908.53| 17,300 482 54
Stages 1-2 592.30 600.00| 1,192.30| 22,700 633 71
Stages 1-3 928.88 500.00| 1,428.88| 27,100 759 85
Stages 1-4 1,309.61 400.00| 1,709.61| 32,500 908 101
Stages 1-5 1,699.90 300.00] 1,999.90| 38,000 1,062 119

Multiplier Factors/$1M expenditure | 19 | 0531 | 0.0593

Notes: Stage 1 reallocates existing funds. Emergency funds are assume to either be spent or applied to
Source: Multipliers from "Economic Impact of Highway Funding Expenditures," prepared by D.D.Hovee &
Company and BLS

Table 1. Estimated Near-Term Economic Stimulus
from Bridge Investment Expenditures

ADDITIONAL INFORMATION

Several questions have been raised by stakeholders and interested parties during development of
this report. See Appendix L for responses to frequently asked questions regarding Oregon’s
bridges, ODOT MCTD requirements, and the integrated statewide model.
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APPENDIX A
HISTORY AND CONDITION OF OREGON BRIDGES

To understand the issues with Oregon bridges, it is important to understand the history of
bridge construction and current bridge conditions. This Appendix provides historical
information regarding Oregon’s bridges, bridge designs, weight restrictions, Oregon’s weight
mile tax, the management and condition of Oregon’s bridges, bridge degradation, recent
emergency restrictions and repairs, and the community impact of bridge emergencies. It
concludes with a timeline that graphically depicts key historical trends regarding Oregon’s
bridges.

HISTORICAL INVESTMENT IN OREGON BRIDGES

Oregon has almost 6,500 bridges that are inventoried by the FHWA. These are bridges
over 20 feet long and subject to National Bridge Inventory Standards. Of these, 2,680 are
state-owned bridges managed by ODOT and 3,800 are local bridges owned by cities and
counties.

Almost half the state-owned bridges and a third of local bridges were built prior to 1960
(Figure A-1). Bridges owned by cities and counties tend to be newer, with an average age
of 34 years, compared to the average age of 39 years for state bridges.
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Figure A-1. Year of Construction of Oregon Bridges
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A major road and bridge building program was started in the 1950s and 1960s with the
construction of the Interstate Highway System and its related state and local road and
bridge system. During the 1960s, an average of 2.5 percent of total state personal income
was spent on highway and bridge construction (this includes a substantial federal
contribution for the Interstate Highway System). With the completion of that major road
and bridge building effort, the focus turned to preservation and maintenance of the
system. By the 1990s the average of total state personal income spent on the highway
system dropped to 0.8 percent (Figure A-2).
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Sources: Personal Income — US Bureau of Economic Analysis; Capital Expenditures - Highway Statistics
Summary to 1995, Table HF-202C, Highway Statistics reports for years 1996-1999, Table HF2

Figure A-2. Percentage of Total State Personal Income Spent on Highway
Capital Outlay in Oregon: 1957 — 1997

BRIDGE DESIGN AND THE LIFE OF THE BRIDGES

The service life of a bridge is related to many factors. These include the amount of traffic
that a bridge carries that meets or exceeds the design loading for the bridge, construction
quality, environmental conditions and type of bridge design.

Roads and bridges were constructed as part of the Interstate Highway system between
1947-1961. Many of the Oregon Interstate bridges are of reinforced concrete deck girder
(RCDG) bridge design consistent with the American Association of State Highway and
Transportation Officials (AASHTO) Specifications for Highway Bridges. In the late
1950s AASHTO reviewed design specifications for the use of pre-stressed concrete in
bridges, and design specifications appeared in the 1961 edition of the AASHTO Specifics
for Highway Bridges. Pre-stressed and post-tensioned concrete bridges offered greater
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overall bridge performance at a more economical cost, and Oregon started using these
designs instead of RCDG bridge designs in the mid-1960s.

ODOT inspections have discovered that bridges built from 1947 to 1961 have a high
propensity for shear cracking. Many city and county bridges built in similar time periods
using the same designs are also at risk. Local agency engineers used the same codes and
standard drawings that ODOT used, based on the national design code (AASHTO
Specifications for Highway Bridges). Many local bridges were probably designed by
ODOT staff as federal-aid projects or under the ODOT “Free Design” program.

BRIDGE LOADINGS

Prior to 1947, the maximum weight permitted on Oregon highways was 68,000 Ibs. In
1974, FHWA increased the maximum weight allowed on highways to 80,000 Ibs. In
1975, in response to fuel rationing and environmental concerns, Oregon and many other
western states increased maximum truck weights to 105,500 lbs. under a permit system.
This included special continuous trip permits to allow triple trailers on Oregon’s major
routes. FHWA froze truck weights at 80,000 lbs. in 1975 but allowed previously
approved higher limits to stand. By that time, most western states (except California and
Texas) permitted higher limits. Table A-1 shows the maximum legal weights permitted in
western states. With its current limit of 105,500 lbs. Oregon is similar to other western
states.

WASHTO STATE* Maximum Weight for Divisible Loads (Ibs.)
Montana 137,800
Arizona 129,000
South Dakota 129,000
Utah 129,000
Wyoming 117,000
Colorado 110,000
Idaho 105,500
North Dakota 105,500
Oregon 105,500
Washington 105,500
Oklahoma 90,000
New Mexico 86,400
California 80,000
Texas 80,000

*Western Association of Highway Transportation Officials.

Table A-1. Maximum Legal Truck Weights in WASHTO States*
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A 2002 study, requested by Congress and conducted by the Transportation Research
Board, recommends reform of federal truck size and weight regulations. This may result
in allowing larger trucks to operate on the nation’s highways.

TRUCK WEIGHT MILE TAXES

In 1933 Oregon implemented the nation’s first weight and mileage-based tax for trucks, a
ton-mile tax. A different tax rate was charged for different load sizes. In 1937 Oregon
completed the first cost responsibility study in an attempt to proportionately allocate the
cost of roads to all users. The ton-mile tax was changed in 1947 to the present weight-
mile tax where a single tax rate is charged for all miles of travel based on a truck’s
highest operating weight. In 1990 Oregon implemented the first axle-weight-distance tax
that imposed an axle-weight tax on the heaviest trucks, those operating over 80,000 1bs.
In contrast to the Oregon approach to proportionately allocate the cost of roads, most
states impose only a registration fee and a fuel tax for trucks.

CONDITION OF OREGON BRIDGES

According to the FHWA, there was a downward trend in the deficient bridge deck area
until 2000, both nationally and in Oregon. With the onset of the bridge-cracking problem
in Oregon, the trend has reversed and shows a dramatic increase in deficient bridge deck
area in Oregon.

The 1999 Oregon Highway Plan identified 1,553 major bridge replacements and
rehabilitation projects needed over the coming 20 years to maintain the bridges at 1997
condition levels. In 1997 there were no bridge postings on major routes and no critical
emergency repairs. The cost to maintain 1997 condition levels was estimated at $83
million per year for the 20-year period 1998-2017. The actual investment directed to
bridge projects was much less and will be $70 million in 2003.

During a 2001 routine biennial bridge inspection, cracks that were identified on several

bridges in previous inspections had grown. In fact, the cracks had progressed to the point

that functionality of some of the bridges was at risk. ODOT immediately placed load

restrictions on these at-risk bridges. As ODOT looked into this accelerated cracking, most

of the bridges of concern were found to be RCDG bridges built in the 1950s. When all of

the 555 state-owned RCDG bridges were evaluated, 487 were found to have varying

degrees of crack problems:

= 178 had randomly dispersed low-density cracks, not an urgent concern but could get
worse.

= 180 had medium density cracks, mostly near supports. They need frequent monitoring
and must either be restricted or replaced in the near future.

= 129 had widely dispersed high-density cracks. They also need frequent monitoring
and must either be restricted or replaced in the near future.

An investigation of the additional 300 RCDG bridges owned by cities and counties
showed that a medium to high density of cracks had developed on 122 of these bridges.
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Figure A-3 shows the 309 state-owned bridges showing medium to high-density cracks as
of September 2002. It also shows the 68 state-owned bridges where weight restrictions
have been posted.

+ Posted Bridge
+ Cracked Bridge

um and high crack density

Figure A-3. Load Limited and Cracked State Owned Bridges —
September 2002
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Figure A-4 identifies the 122 Oregon bridges owned by cities and counties that are
showing medium to high-density cracks as of September 2002. It also shows the 333 city
and county bridges that were posted as of that time.
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Figure A-4. Load Limited and Cracked Locally Owned Bridges —
September 2002

Accelerated cracking in 431 of the state’s 6,500 bridges and weight limitations placed on
another 401 bridges brings home the fact that 13 percent of Oregon’s bridges are at or
near the end of their useful life. The first “stress crack” in RCDC bridges was identified
in 2000. By mid-2002, all RCDC bridges were inspected. Based on these inspections, up
to 30 percent of state-owned bridges is forecast to be load limited by 2010 (Figure A-5).
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Figure A-5. Percent of Bridges Forecast to be Load Limited - 2002-2010

MANAGEMENT OF OREGON BRIDGES

Oregon’s bridges are owned and managed by over 100 government agencies. The bridge
management practices used by these different agencies can vary greatly. The Federal
Government specifies bridge inspection practices to be used on all bridges but the data
kept and the quality of maintenance programs is not consistent throughout the state.

Within ODOT a more centralized approach to Bridge Management has been underway
since mid-1990. Historically, ODOT field offices were each responsible for bridges in
their area and the central bridge office was responsible for design. ODOT has centralized
and expanded its bridge management function to deal with the increased demands placed
on deteriorating bridges. ODOT will be working with the League of Oregon Cities and
the Association of Oregon Counties and their members to discuss ways to better manage
information and data on all of Oregon’s bridges to ensure an optimal network of bridges.

DEGRADATION OF BRIDGES

In general, bridges degrade over time at a very slow rate. A typical service life for a
bridge is somewhere between 50 and 100 years. ODOT experience has indicated
however, that a bridge loses its ability to carry loading very rapidly toward the end of its
service life. The rate of degradation is influenced by many factors including the loading
demand placed upon it, the amount of maintenance the bridge has received over the
years, the quality of construction and the effect of the environment.

The bridge cracking phenomenon cannot be explained by any one factor. There are

several contributing factors worthy of consideration:

= Design standards were different than they are today when many of these bridges were
constructed. For most of these bridges, rebar and concrete were poured on site.
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Oregon continued this design and construction method after neighboring states
abandoned it in favor of prefabricated construction. The designers of these bridges
may have still been in the post World War II material conservation mind frame. The
reinforcement details indicate a design philosophy of material economy and precise
engineering. Labor costs were apparently not a major concern.

= The original bridge designers had no concept of today’s truck weights, volumes, and
speeds in the 1930s and 1950s when over two-thirds of Oregon’s state-owned bridges
were built. The design truck used then was 72,000 lbs. Today’s legal trucks weigh
80,000 Ibs. The number of permits that ODOT has granted to carry loads in excess of
80,000 lbs. has grown from under 10,000 in 1990 to over 25,000 in 2001. The total
truck vehicle miles traveled (VMT) was 200,000 in 1976 and has increased to
1,500,000 in 2001.

= Because maintenance of bridge approaches has not been a priority, heavy truckloads
bounce as they approach and travel across a bridge. The effective weight of the trucks
can be increased up to 50 percent due to impact loading from rough approach
pavement conditions, further increasing the loading.

= Vertical reinforcing bars, or “stirrups”, are used in beams to help resist shear forces
and control cracking, not prevent it. The design specifications in use at the time these
bridges were designed did not specify enough reinforcement to control cracking.
Design specifications are modified over time as the engineering community learns
more and more about structures. This is true of the AASHTO Bridge Design
Specifications. Fifty years ago understanding about how a reinforced concrete beam
resists shear forces was limited.

= Bridges have finite service lives. The bridges typically exhibiting shear cracking were
built between 1947 and 1961, about 50 years ago. They actually have performed well
to reach their service life under loading so far beyond their design.

= As many projects and priorities have competed for resources over the past five
decades, adequate resources for bridge maintenance, repair and construction has not
been available.

= The choice was made over the years to pave over bridge decks repeatedly, adding to
the dead load weight carrying requirement of a bridge. This reduced its ability to
handle live loads. In hindsight, the deck surfaces should have been ground down
before overlayment was applied but this was the most expedient and cost-effect
method at the time.

= There was a consolidation of statewide bridge inspection staff in the early 1990s that
resulted in a standardization of a widely divergent methodology for bridge inspection.
There was escalation in the professionalism of the inspections, the analysis and the
interpretation of results that resulted in a more acute awareness of the severity of the
problem in the latter years of the 1990s.

Nationally, modeling the degradation of bridges is relatively new. Since so many bridges
were constructed during the Interstate Highway program in the 1950s and 1960s, this
deterioration has only recently become an issue. Bridge owners are now asking, “How
many more years of service do I have left with this bridge?" At this point, there are more
questions than answers regarding the degradation rate of bridges.
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ODOT has contracted with Oregon State University (OSU) to research the degradation of

Oregon’s bridges relative to the cracking that has recently been identified. OSU

researchers are scheduled to complete this project in July 2003. The objectives of this

research include:

= Develop a method to determine current capacity of cracked girders and bent caps.
This includes incorporating visual inspection and quantitative measures (e.g. crack
width, deflection values from accelerometer data) into the capacity calculation
method. This also includes predicting the failure mode.

= Develop a method to predict the remaining life of a girder or bent cap in its current
condition. This objective should determine the cause of crack initiation and growth. A
load model for Oregon highways is required to accomplish this objective.

= Determine the effectiveness of repair techniques. This objective should quantify how
much capacity is added with a particular repair technique.

= Investigate alternative repair techniques.

EMERGENCY BRIDGE RESTRICTIONS AND REPAIRS

The year 2000 marked the beginning of ODOT’s bridge emergency response program.
ODOT repaired or replaced 31 bridges on an emergency basis since September of 2000.
Emergency repairs since 2000 have grown more than $5 million per year. This has
required ODOT to redirect statewide bridge maintenance funds to emergency repairs. In
the past couple of years, $11 million has been spent on emergency repairs or
replacements at an average cost of $353,000 per bridge. In most cases the repairs enable
only another three to five years of use.

Bridge emergencies resulting from Oregon’s deteriorating bridges are usurping funds that
historically were dedicated to routine maintenance of bridges around the state. Authors of
Oregon’s Bridge Strategy in early 2002 expressed concern about redeployment of this
critical maintenance funding to emergency bridge repairs:

In order to reopen damaged bridges, ODOT has redirected its routine
preventive bridge maintenance funds to emergency repairs and increased
inspections and research. The Task Force strongly recommends that
ODOT reverse this trend and maintain a minimum bridge maintenance
program on all other bridges to avert premature aging of these bridges as
well.

Under an emergency alert, ODOT bars heavy weight vehicles from using a specific
bridge even though trucks may have used the bridge for years. Until emergency repairs or
replacements can be made, ODOT staff facilitates detours to keep freight moving. This
includes rerouting trucks onto sometimes lengthy alternate routes or stationing drivers on
both ends of the detour to break down and shuttle loads. Signs are placed along the
affected corridors miles in advance and ODOT enforcement officers write tickets to
enforce the weight restrictions. Obviously, out-of-direction detours or breaking down
loads increases shipping costs. Communities used as detour routes experience increased
safety and noise impacts. In some instances, ODOT has had to repair or replace bridges
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on the detour routes as a result of damage caused by the detour. Examples of community
and business impacts are included in the Preface of the report.

TRANSPORTATION SYSTEM OPPORTUNITIES

The current situation with Oregon bridges will require dedicated funding and a focused
effort to complete improvements in a timely manner. However, there are also
opportunities that will be realized by improving Oregon bridges. @~ A major bridge
improvement program will also address other important issues. These include
modernization of the structures to current design standards of lane and shoulder widths
and number of lanes to meet current and future average daily traffic. New construction
will provide improved seismic resistance, improved resistance to rutting of bridge decks
using high performance concrete, improved corrosion resistance, improved safety
performance by updating bridge and roadside barriers, and increased design loading to
withstand current permitted loads. ODOT also has the opportunity to reduce construction
impacts to traffic by using innovative contracting techniques, high speed detours (not
more than 10 mph under normal speed), and contractor incentives for early completion of
work.

HISTORICAL OVERVIEW

Figure A-6 provides an overview of bridge trends over the past several decades.
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Figure A-6 Oregon Bridge Trends and Timeline
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APPENDIX B
OREGON BRIDGE STRATEGY - JUNE 2002
SUMMARY OF RECOMMENDATIONS

When ODOT identified the emerging magnitude of the cracked bridge problem early in 2002,
ODOT’s Director established a Bridge Strategy Task Force. The purpose of this Task Force
was to review ODOT’s methods for determining the load-bearing capacity of cracked bridges
and to recommend appropriate action. The Task Force consisted of professional bridge
engineers from OSU, the FHWA, Bridge Committees of the AASHTO, Oregon Bridge
Construction Companies, the Oregon Trucking Association and ODOT. The Task Force
validated the cracking problem and ODOT’s methodology for determining acceptable load
weights on bridges. Recommendations of the Task Force and a minority report are
summarized in this appendix.

RECOMMENDATIONS

1. New Funding is Required Soon. The scope of the problem to be addressed is beyond
ODOQOT’s ability to solve with current operations and funding. New funding is required to
replace the quantity of bridges that are failing. Any delay in starting this work will place the
state’s economic health in jeopardy due to loss of viable freight movement in and through the
state.

2. Shift From a “Worst-First” to “Corridor” Bridge Replacement Strateqy. In the
past, ODOT has fixed bridges with the worst cracks and load limits first. This approach was
viable when fixing one bridge could reopen a large section or an entire route to heavy trucks.
The emergence of multiple bridges with cracks and load limits on a single route makes the
worst-first approach less effective, particularly when the list of problem bridges grows in a
few months by more than 500. When a freight route has several cracked bridges, it does
commerce almost no good to fix one of the bridges and leave the rest on the same route
closed to heavy loads for several more years. An investment of $100 - $150 million could
open entire corridors to full service. Spending two to three times that much on a worst-first
strategy could result in improved individual bridges but leave major freight routes with
restricted bridges.

The Task Force recommends that ODOT shift from a worst-first bridge strategy to a corridor
strategy and that freight corridors in particular be addressed first. The truck freight
community is the user of Oregon’s highway system that is the most impacted by bridge load
limits. It is important to this sector of our economy, as well as every other sector that relies
on a competitive trucking system, that key freight routes within Oregon remain open to
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freight trucks. An important element of the Task Force’s corridor recommendation is that all
load-limited bridges in a corridor should be addressed, not just cracked concrete bridges.
Even though implementation costs will be higher to replace all of the weakened bridges
instead of just the cracked bridges, a complete corridor approach is needed to restore an entire
corridor to unrestricted capacity to handle all freight loads.

3. Fix I-5 and -84 First. The most heavily traveled highways in Oregon are I-5 and 1-84.
They are also the most heavily traveled freight routes in Oregon. In fact, I-5 is one of the
most heavily traveled truck-freight corridors in the 17 western United States. U.S. 97
through central Oregon, highways over the Cascade Mountains to central and eastern Oregon,
highways between the Oregon coast and I-5, and highways in Oregon’s metropolitan areas
(Corvallis, Eugene-Springfield, Medford-Ashland, Portland, and Salem) represent the non-
interstate routes important to freight. Truck percentages range from more than 10 percent of
all traffic on major routes in Oregon’s metropolitan areas to more than 45 percent on portions
of I-84 in Baker and Malheur Counties.

The Task Force believes that a highway system that can accommodate freight weights that are
standard in most of the United States is the backbone of a strong Oregon economy. The
group recommends that I-5 and I-84, the key north-south and east-west highways for moving
freight within Oregon, be addressed first. The I-5 corridor is the critical link along the West
Coast and serves as an international trade corridor between Canada and Mexico. The
emergency bridge problems in recent months on the I-84 corridor demonstrate the importance
of opening this corridor up to freight as quickly as possible. The Task Force recommends that
I-5 and I-84 be considered the first phase of the bridge restoration strategy, with other freight
routes to follow.

4. Analyze Which Corridors Should Follow I-5 & I-84. A comprehensive analysis of
state-owned and locally-owned bridges should be done to determine which corridors and
bridges should be addressed after I-5 and 1-84 bridges and in what sequence. Criteria for
prioritizing the remaining bridge replacement work should be established as part of the
analysis. The Task Force recommends that the analysis considers the bridge research results
described in the next recommendation. The Task Force emphasizes that connectivity of the
south Oregon communities along I-5 to other major freight routes are a significant concern
and should be assessed early.

5. Strengthen the Link Between Permitted Loads and Bridge Conditions. The Task
Force encourages decisions affecting Oregon’s bridges to be made through a coordinated
effort of Oregon’s bridge engineers, maintenance, and load-permitting functions.

OSU made a presentation to the Task Force regarding research on a cracked reinforced
concrete deck girder bridge near Newberg. This research validated the shear stress failure of
these bridges and ODOT’s load rating methodology. This research, while helpful in
understanding the reaction of the cracked bridge members, was not sufficient to understand
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the reasons for cracks to begin growing after being dormant for many years. The Task Force
recommends additional research be conducted to assess the growth of the cracks to identify
steps ODOT could take to prevent further cracking.

ODOT Motor Carrier staff does not have a comprehensive history of loads that have gone
over a particular route nor a projection of heavy loads that will use any given route. Existing
databases were intended to process permits, not to document trends on routes. The Task
Force recommends that this void in data be corrected. The Task Force also recommends that
a study be conducted regarding the relationship between permit loads and bridge conditions.

6. Take Other Actions to Slow Deterioration. ODOT could do several things to reduce
wear and tear on the state’s bridges, particularly those that are currently cracked or load
limited:
=  ODOT’s weight enforcement efforts are critical to ensure appropriate use of the bridges.
= ODOT’s maintenance forces should address situations in which excessive impact is
caused by settlement of the bridge approaches.

= A reduction in traveling speeds of the heaviest loads should be addressed in the permit
process.

® In order to reopen damaged bridges, ODOT has redirected its routine preventive bridge
maintenance funds to emergency repairs, increased inspections and research. The Task
Force strongly recommends that ODOT reverse this trend and maintain a minimum
maintenance program on all other bridges to minimize premature aging of these bridges
as well.

7. Most Bridges Require Replacement, Not Repair. The Task Force reviewed repair
methods ODOT has used in the past to extend the service life of weakened bridges. This
review included visits to various bridge sites to personally inspect the repairs. While the
repairs were judged to be effective in emergency restoration to retain bridge capacity for
loads up to and including 105,500 Ibs., the Task Force doubts the long-term usefulness of the
repairs. The relatively high average cost of $350,000 per repair is a concern, particularly
because many costly short-term repairs still do not open the bridges to long-term use by
heavier loads. The Task Force recommends that repairs be used to address a cracked bridge
situation only if the repair will ensure long-term heavy load capacity.

The Task Force also recommends that OSU’s existing research efforts into various bridge
repair methods be extended to better understand the various repair methods performance,
both long- and short-term.

8. Develop an I-5 and I-84 Delivery Strateqy. A delivery plan for replacing the I-5 and I-
84 bridges should be developed prior to the 2003 Legislative Session given the importance of
these Interstate routes to Oregon’s economy.
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Robert Russell, President of the Oregon Trucking Association and the only non-engineer on the
Task Force, submitted a minority report. Generally, he felt that the qualifications of the members
to provide technical advice were impeccable and he agreed with most of the conclusions and
recommendations of the Task Force. Bob noted the following two non-technical areas that
needed further clarification:

1. The scope of the problem is not adequately addressed. The report focuses on 487
bridges that were built in the 1940s, 1050s and early 1060s. There are also a number of
bridges built in the 1930s that are failing. The report needs to describe the entire problem,
not just a portion of it. To be credible, the Task Force and ODOT must acknowledge the
entire problem up front.

2. Phase 2 must be better defined. The suggested approach is one of multiple phases,
which makes sense. Phase I includes fixing the bridges on I-84 and U.S. 97 to provide a
north/south and east/west freight corridor using existing resources and this can begin
immediately. The recommendation for Phase 2 includes all of I-5. It is estimated that this
will cost approximately $700 million in resources not currently available to ODOT.
However, the report does not say how long it will take to repair or replace the estimated 160
bridges on I-5 nor does it say how the communities along I-5 will receive freight services
until this work can be completed.

A detailed plan of action must be prepared before proceeding with Phase 2. The plan must
include an analysis of the connecting highways between U.S. 97, the designated north-south
freight route, and the major population centers along I-5. The various segments of I-5,
between major city pairs, also need to be analyzed. This analysis must include the cost to
repair/replace the bridges, on each segment, and the amount of time it will take to complete
the projects. With this information, a realistic plan to address Oregon’s bridge problems can
be formulated. This plan should be completed prior to the 2003 session of the Legislature.
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APPENDIX C
TRUCK WEIGHTS AND TYPICAL TRUCK CONTENTS

Different regulations are based on truck weights. When bridges begin to fail, they are
usually restricted to lower weights to maintain public safety and to keep the bridge
operational until bridge repair or replacement can be completed. The report speaks to
load limiting bridges to 80,000 lbs. as an initial effort to prolong the life of bridges.
The next truck weight category is 64,0000-80,000 Ibs. To help the reader understand
what these truck weights mean in practical terms, this appendix shows the typical
contents for different truck weights. This information is presented for loads that
cannot be broken into smaller loads (indivisible) and loads that can be lightened by
distribution among more trucks (divisible).

46,000 LBS. GROSS WEIGHT OR LESS

INDIVISIBLE LOADS

=  Fire Trucks r'.r\'h.....; —=

*  Small Self-propelled Cranes ‘ﬂ | |ﬁ}
= Small Self-propelled Drill Rigs

»  Tow Trucks e
DIVISIBLE LOADS T‘&Q%
= School Buses or other Passenger Buses

= Local Delivery Trucks (furniture, appliances, soft drinks) /1

= Utility/Parts Trucks (glass repair, plumbing)

= Printed Matter (newspapers, magazines, periodicals, {0, . 0. ©

advertising supplements) —
= Light Wood Products (millwork, specialty wood, lumber,
firewood, fencing)

= Residential Household Items (mattresses, ladders,
storm doors, carpet, pillows) _

= Small Equipment (bobcat, auto parts)

= Some Grocery (chips, cookies, fruit, fish)

= Hazardous Commodities/Waste (chemicals, paint, garden supphes compressed gases)

= Light Construction Materials (tools, parts, scaffolding, styrofoam, vinyl flooring,
plumbing fixtures/supplies)

» Bulky Furniture and Appliances (office products, chairs, refrigerators, bath tubs, storm
doors, store fixtures, hospital fixtures/supplies, stereos, video machines)
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46,000-64,000 LBS. GROSS WEIGHT

INDIVISIBLE LOADS

=  Manufactured Homes

= Equipment (small forklift, rototiller, {‘;\ﬂ%l — I o
tractors/combines, military supplies)

DIVISIBLE LOADS

=  Mail/Parcel Packages e

* Clothing/Textile Products 4 ]

= Household Goods ‘.4 JU

= Metals/Metal Products ,

= Light Machinery/Electronics (computers, computer parts,
office machines) ‘G
= Light Grocery (bread, chips, cookies, health products, 0 ==10

L9

=  Hardware and Lumber Products
=  Furniture hl
=  Small Sand and Gravel Loads ONE——O0-0

cigarettes, toilet paper, diapers)
= Light Farm Products (flowers, nursery, mulch)
» Hazardous Commodities/Waste (chemicals, paint, garden supplies, compressed gases)

64,000-80,000 LBS. GROSS WEIGHT

INDIVISIBLE LOADS
=  Manufactured Homes
» Equipment (small forklift, rototiller, tractors/combines, military supplies)

DIVISIBLE LOADS
= Grocery (produce, meat, canned/bottled goods, frozen foods,

cheese, coffee, beer/wine/juice, pet food,
cleaning products)
» Larger Mail/Parcel Packages Loads O—T00 e

= Farm Products (fruit/vegetables, flowers, grass seed,

livestock, nursery, fertilizers)
= Hazardous Commodities/Waste (chemicals, paint,
garden supplies, compressed gases)

= Bulk Textiles (fabric bolts, some apparel)
= Department Store Merchandise
= Bulk Paper Products (cardboard boxes, newsprint,

newspaper, books, catalogs)

= Raw logs/lumber (particle board, poles, siding)

= Sand and Gravel
= Construction Materials (tin, wire, roofing, cable,

metal plates, poles, stone, gravel, glass, concrete
forms, siding, rubber, PVC pipes, asphalt)
= Transportation (autos, airplane parts, boats)
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OVER 80,000 LBS. GROSS WEIGHT*

INDIVISIBLE LOADS

= Bridge Sections, Beams

= Buildings

®= Log Loader

= Railroad Equipment (boxcars)

= Boats, Planes, Helicopters, Army Tanks

= Self-propelled Cranes

= Self-propelled Drill Rigs

= Transformers

=  Tanks

= Heat Exchanger

=  Tow Trucks Towing Vehicle Combinations
(considered indivisible when over 98,000 1bs.)

= Construction Equipment (excavators,
conveyors, yarders, rock crusher, stump grinder, backhoe)

D1VISIBLE LOADS

=  Gas and Petroleum Products

= Hazardous Commodities/Waste (chemicals, acids,
ammonia, ash, sludge/biosolids, urea, caustic soda,
lime)

= Larger Mail/Parcel Packages

=  Bulk Lumber/Heavier Forest Products
(plywood, pulp, sawdust, veneer, bark,
woodchips)

= Construction Materials/Metals (I-beams, rebar, joists, brick, trusses, cement trucks,
sand, roofing material, concrete, pavers)

= Heavy Grocery Items (flour, milk, oils, ice cream, heavier produce, cardboard)

» Heavy Farm Products (hay, potatoes, melons, peaches, livestock, feed, grain/wheat)

* Gross Weight limited to 105,500 Ibs. for indivisible loads.
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APPENDIX D
THE OREGON MODEL AND MODELING PARAMETERS

When it was determined that Oregon’s bridges were failing, ODOT used its state-of-the-art
integrated economic, land use and transport model to analyze the effects of different courses of
action on the Oregon transportation system, its economy and local roads and communities.
This model was developed by ODOT as part of the Oregon Modeling Integration Program
started in 1995. To complement the intercity focus of the statewide model, additional analysis
targeted specific detours and their localized traffic and economic impact on adjacent
communities. This appendix provides background on the Oregon economy and how goods and
services are transported, the national context, the integrated model and how it works, and
modeling results.

THE OREGON ECONOMY

The overall economy of Oregon can be expressed in terms of production of goods and services.
The Oregon economy is driven by the Portland metropolitan area and the Willamette Valley.
Almost half of total 2000 production in Oregon occurs in the Portland metropolitan area (Figure
D-1). The mid- and lower-Willamette Valley areas have over a quarter of total state production,
with the remainder distributed throughout the rest of the state. Portland also serves as both an end
market and access point to overseas markets for much of the rest of the state’s production.
Services make up the largest industry sector, about one-third of total production dollars.

South East 2% Sauih Gerird 1%

North\West 3% Loner JonDay 1%
North Ezet %

Certrd 3%
Sauth West 4%

Roge Vdley 5%

Rartiand Mero 48%

MdWillarete
\Aley 13%

Figure D-1. Production of Goods and Services in Oregon
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For analysis with the integrated statewide model, counties with similar characteristics were

combined as follows:

Portland Metro - Clackamas, Multnomah,
Hood River

Central Oregon - Crook, Deschutes, Jefferson

Mid-Willamette
Yamhill

Valley - Marion, Polk,

North East - Baker, Morrow, Umatilla, Union, Wallowa

Lane — Lane

North  West -
Washington

Clatsop, Columbia, Tillamook,

Cascades West - Benton, Lincoln, Linn

South East - Grant, Harney, Malheur

Rogue Valley - Jackson, Josephine

South Central - Klamath, Lake

South West - Coos, Curry, Douglas

Lower John Day - Gilliam, Sherman, Wasco, Wheeler

Looking at the entire Oregon economy, the Portland metropolitan area and the Willamette Valley
produce the greatest share of goods that are normally transported in heavy trucks over 80,000 Ibs.
(Figure D-2). This is the legal weight allowed on Oregon roads without special permit and the
likely initial weight restriction for deteriorating bridges. Trucks weighing 80,000 lbs. would be
most impacted by initial bridge restrictions.

[] 0%-2%
[]21%-5%
[ 5.1% - 10%
1 10.1% - 15%
B > 15%

[ | Counties

Note: Similar
Counties
Combined for
Analysis

* Heavy Goods = Farm, Forest, Chemical, Machinery, Paper, Sand and Gravel

Figure D-2. Location of Production of Heavy Goods Within the Oregon Economy

The Portland area and the Mid-Willamette Valley have diversified economies. Although these
areas produce the bulk of heavy goods in the state, they could weather the impact from restrictions
in transporting these goods. Conversely, many other areas of the state (Northeast, Northwest,
Rogue Valley and Southeast) are highly reliant upon heavy goods as part of their local economy,
even though this production does not represent a large share statewide (Figure D-3). As a result,
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these rural economies would be affected much more by restrictions in the transport of heavy
goods.

Bl Heavy Goods*

" Regular Goods

* Heavy Goods = Farm, Forest, Chemical, Machinery, Paper, Sand and Gravel

Figure D-3. Location of Production of Heavy Goods as Part of Local Economies

THE NORTH AMERICAN CONTEXT

The Interstate and U.S. highway system in Oregon not only facilitates trade within Oregon, but
also is an integral part of the North American trade network. The Port of Portland is the largest
grain export port on the West Coast, and the second largest in the country. Most of this traffic
arrives at the Port via rail and marine modes of transport, and would be relatively unaffected by
bridge restrictions. However, the handling of other traffic, including containers, is an important
part of the Port’s financial portfolio. Any disruption of the highway system serving the Portland
region would disrupt these flows, most of which arrive by truck. The majority of these flows use I-
84, as shown in Figure D-4.
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Figure D-4. Distribution of Truck Flows Serving the Port of Portland

The West Coast marine ports are highly competitive. Any decrease in accessibility or reliability in
reaching the Port will adversely affect the Port’s ability to compete, either as a distribution hub or
as a marketplace adding and capturing value from foreign trade. The “ripple effect” on the Oregon
economy that such a loss of market share would trigger would be substantial.

Oregon’s highway network is also key to the economies of most of the Western states. A great
deal of freight moves north and south along I-5 between major metropolitan areas and competing
ports. Export traffic does not always leave the country through the nearest port. In many instances
cargo is trucked considerable distance to connect it with the right marine shipping company. Most
shipping lines only call in one or two West Coast ports, where their traffic is consolidated from
across the country. Excellent connectivity to the Ports of Seattle, Tacoma and Vancouver (British
Columbia) affords Oregon access to all major shipping lines. Any disruption of these flows will
harm Oregon far more than it will Washington or British Columbia, which will continue to enjoy
a considerable market share between them. Figures D-5 and D-6 show the geographic distribution
of flows from the marine ports in the Puget Sound region, as well as truck flows across the
western Washington-British Columbia border.
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Figure D-6. Distribution of Truck Flows Crossing Western WA-BC Border
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TRANSPORTATION AND OREGON BUSINESS

Oregon’s economy depends on the efficient transport of goods. About 70 percent of all products
originating in Oregon are moved by truck (Figure D-7). In some instances, there is potential to
offload the transport of heavy commodities to non-truck modes, such as rail or barge. Given the
amount of goods moved by trucks and the need for flexibility in routes and scheduling, however,
investment in non-truck modes will not solve the bridge problem (see Appendix E).

Water
15%
Air <1%

Rail 17%

Trucks under
80,0000 Ib.

48% Trucks over

105,500 Ib. <1%

Trucks 80,000-
-105,500 Ib.  19%

Note: Freight flows in tons by mode and truck weight

Figure D-7. Transport Method for Oregon Freight

The bulk of state truck freight is moved in trucks over 64,000 Ibs. Roughly 30 percent of truck
tons (15-20 percent of truck trips) are moved in trucks over 80,000 lbs. Heavy commodities
typically transported in trucks that exceed 80,000 Ibs. include such products as lumber, agriculture
and food products, fuel, sand and stone, and heavy equipment (Figure D-8). Trucks over 105,500
Ibs. make up less than 1 percent of these truck trips but many carry indivisible loads that cannot be
redistributed into lighter trucks (e.g., industrial process equipment, bridge beams and construction
equipment). To provide a perspective on the types of goods that will be affected by different
bridge weight restrictions, goods typically transported in trucks of varying weights are
summarized in Appendix C.
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Textiles/Leather/Rubber

Waste

Sand/Stone
Machinery/Instruments/Equipment

[ up to 64,000 Ibs (15%)

I 64,000-80,000 Ibs (53%)
[180,000-105,500 Ibs (31%)
O over 105,500 Ibs (1%)

Metals

Pulp/Paper
Chemicals/Fuel/Ores
Forest/Lumber/Furniture
Farm/Food products
Other

0% 5% 10% 15% 20% 25% 30% 35%

Share of State Tonnage
Source: ODOT Special Weighings Truck data and 1997 Oregon Commodity Flow Truck Survey

Figure D-8. Typical Truck Weights for Transporting Industry Commodities

Restricting bridges to 80,000 lbs. will primarily affect Oregon-based trucking companies. A 1997
Oregon Freight Truck Commodity Flow Survey found that about 26 percent of all truck tons on
Oregon roads and 10 percent of all heavy truck tons (over 80,000 Ibs.) are “through” trips with
both origin and destination outside the state. The majority of heavy truck permits in the last
several years were issued to Oregon-based trucking companies (Figure D-9).

Annual Divisible Load Permits Indivisible Single Trip Permits

(over 80,000 Ibs.) (over 98,000 Ibs.)
75,000 |
2 m Out-of-State
£
&._, 50,000 - @ Oregon-Based
k)
g 25,000
- H
5
2 H
0 T T T T T
1999 2000 2001  2002* 1999 2000 2001  2002*
Year Year
* 2002 extrapolated from January-September data.
Source: ODOT Motor Carrier Transportation Division, October 2002.
Figure D-9. Heavy Truck Permits Issued from 1999-2002
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THE OREGON INTEGRATED ECONOMIC-LAND USE-TRANSPORT MODEL

The statewide model is a complex set of computer programs and data that describes the
relationships between Oregon’s economy, land use patterns and transportation flows. This is one
of the most advanced models of its kind in the United States, integrating economic, land use and
transportation elements over an entire state. It was developed as an analytical tool to help policy
makers better understand these complex relationships.

The statewide model simulates land use and travel behavior mathematically and relies on various
data, such as business sector exports and transportation operator characteristics. This statewide
model complements regionally focused Metropolitan Planning Organization (MPO) models.
Figure D-10 represents the interdependence and interactions of the economy, land use and
transportation.

c

POLICY

Figure D-10. Schematic Representation of the Statewide Model

The core of the model is an input-output economic model of commodities by standard industrial
code in dollars. The amounts correspond to the production and consumption of goods and
services. As the model distributes these goods and services regionally, it looks for available land
or locations that minimize costs for the production (industry) and consumption (households) of
goods and services. This is the land use or land allocation portion of the model.

After the production and consumption of activities are located, the model generates the travel
required for production and consumption of these goods and services. This travel is translated into
vehicle and freight trips on the transportation system. These trips are assigned to travel the system
via the least cost available path. As the number of vehicles and roadway congestion rise so does
the cost of using the roadways. The model reiterates until there is little change in transport route
choices. At this point the model advances to the next time period, where travel costs to obtain
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goods for production and reach markets for consumption influence purchase decisions and
business locations. The model continues operating in this iterative fashion until it reaches a
predetermined forecast year. Policies can be introduced at any point for testing.

TECHNICAL PEER REVIEW OF THE MODEL

To be credible, the analytical integrity and data consistency of model development and analysis
must be maintained at all levels. Two technical peer review groups regularly review model
development and application to ensure reasonableness of model input and results.

International Peer Review Panel

An internationally prominent Peer Review Panel maintains a key role in the Oregon Statewide
modeling program. This panel meets regularly to review progress on model development and to
recommend improvements and modifications. Their invaluable contributions have shaped the
modeling work program and heavily influenced the design of the models. The members of this
Peer Review Panel include recognized experts from the United States, England and Germany:
Julie K.P. Dunbar, Dunbar Transportation Consulting, Bloomington, Illinois

Kimberly M. Fisher, Transportation Research Board, Washington, DC

Robert Gorman, Federal Highway Administration, Washington, DC

Frank S. Koppelman, PhD, Northwestern University, Evanston, Illinois

Keith Lawton, Portland Metro, Portland, Oregon

Gordon A. Shunk, PhD, Texas Transportation Institute, Arlington, Texas

David Simmonds, PhD, David Simmonds Consultancy, Cambridge, United Kingdom

Michael Wegener, University of Dortmund, Dortmund, Germany

Oregon Modeling Steering Committee

The intent of the Oregon Modeling Implementation Program when it was established in 1995 was
to have Oregon cities, counties, MPOs and state agencies working together using state-of-the-art
transportation modeling tools. To oversee travel modeling in Oregon, an Oregon Modeling
Steering Committee (OMSC) was established at the outset of the program. Membership in this
consortium includes representatives of local, state, and federal agencies, including:

Federal Highway Administration (FHWA)

Governor’s Office of Community Development (CDO)

Oregon Department of Transportation (ODOT)

Oregon Department of Land Conservation and Development (DL CD)

Oregon Department of Housing and Community Services (OHCS)

Oregon Economic and Community Development Department (OECDD)

Oregon Department of Environmental Quality (DEQ)

Oregon Department of Administrative Services-Office of Economic Analysis (OEA)

Portland Metro (Metro)

Mid-Willamette Valley Council of Governments (MW VCOG)
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m  Lane Council of Governments (LCOG)
= Rogue Valley Council of Governments (RVCOG)
= Southwest Washington Regional Transportation Council (RTC)

Through specialized subcommittees, the OMSC provides oversight of statewide model
applications on significant projects. A subcommittee composed of the following individuals has
provided on-going review and insight for the bridge options study:

=  William Upton, ODOT, Chair

= Carl Batten, ECONorthwest

= Richard Bjelland, OHCS

= Gregg Dal Ponte, ODOT Motor Carrier Division

= Kim Hoovestal, FHWA

= David Kavanaugh, OECD

= Rebecca Knudson, ODOT Policy

= Keith Lawton, Metro

MODELING PARAMETERS

Parameters were established to allow the model to estimate the effects of restricting truck use of
deteriorating bridges, the location of these restrictions, and impacts of these restrictions on the
overall Oregon economy. The modeled economic impacts consider the effects of bridge weight
restrictions on transportation costs and the consequent effects on the location of Oregon business.
The model runs in five-year increments to 2025. Future modeling will include the effects of bridge
construction spending and generation of construction revenues to 2050.

Transportation Network

The key north-south and east-west highways for moving freight in Oregon are I-5 and 1-84. Other
non-interstate highways important to freight include U.S. 97 through central Oregon, highways
over the Cascade Mountains to central and eastern Oregon, highways between the Oregon coast
and I-5, and highways within Oregon’s metropolitan areas (Corvallis, Eugene-Springfield,
Medford-Ashland, Portland, and Salem). For the bridge analysis, the modeled transportation
network was grouped into the four categories shown in Figure D-11.

1-5/1-84 —> Interstate Bridges
Freight Routes —> Defined by Oregon Highway Plan
Key State/Local Routes —> Significant Economic Routes
Regional/District/Other E—> Other Bridges
Local Routes
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Figure D-11. Four Major Groups of Oregon Freight Roadways

The road network included in the Oregon statewide model is indicated in Figure D-12. The
intercity road network encompasses all roadways with a functional classification of rural minor
arterial and above. Air and rail freight are not included. Bridges that are currently weight restricted
are shown in black in Figure D-12. Additional bridges that have identified cracks are included on
each roadway segment according to the color of the roadway. The "other highway" group was
included to show roadway connections for cracked bridges on roads outside the modeled network.

®  Currently Restricted
— 5and1-84
Freight Route
——— Key State Route
——— Other Model Route
Other Highway

o

Figure D-12. Roadway Network Included in the Statewide Model,
with Currently Restricted and Cracked Bridges.
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Although some local road links were added to include key bridges and communities, local roads
are not fully represented in the model. To account for this, load limited bridges within urban
growth boundaries were considered to have a reasonable detour if a short alternate route exists on
principal arterials and minor arterials. Because such detours are likely to be long-term in nature,
alternates on major/minor collectors were not allowed.

The expected bridge deterioration rate of cracked bridges is a necessary model input to define the
future year when each bridge restriction would begin. Bridge deterioration depends on a number
of factors and the bridge-cracking phenomenon is the subject of an ODOT-sponsored research
program at OSU. In the absence of results from the OSU research study, the ODOT Bridge
Section estimated deterioration rates of one to 15 years given current bridge condition (crack stage
and crack width) as shown in Table D-1. This table does not account for posting below 80,000 Ibs.
that is likely if additional investment does not occur. Bridge replacements are estimated to last 50
years, while a repair is estimated to last 10 years before it is again restricted to 80,000 Ibs.

Crack Stage
Stage 1: Stage 2: Stage 3:
Max. Crack Width | Cracks near bents | Cracks in 1/3 span | Cracks throughout
> 0.025" 5 years 3 years 1 year
<0.025" 10 years 7 years 4 years
Hairline (< 0.013") 15 years 10 years 8 years

Source: Data estimated for modeling purposes only. ODOT Bridge Section, July 2002.

Table D-1. Estimated Cracked Bridge Deterioration Rates
(Anticipated Years before Load Posting)

In general, the transportation network includes no substantial increases in highway capacity or
other transportation policies or services (e.g., public transportation). Future networks are primarily
based on existing funded improvements. Ongoing repair/replacement projects as specified in the
STIP, including projects in the Oregon Transportation Investment Act (OTIA) were assumed. No
scheduled bridge improvements are included beyond the OTIA/STIP time frames. Deterioration
rates for non-cracked bridges are not modeled. Although all bridges are aging and will need repair
or replacement eventually, the costs and economic impacts of these effects are not modeled.

In addition to cracked bridge load restrictions, heavy trucks are likely to be restricted on other
routes due to physical conditions. Because of the many possible heavy truck configurations, no
additional restrictions were imposed. Instead, the growth of truck vehicle miles traveled on
roadway segments unsuitable for truck travel was assessed from model output.
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Freight Demand

The modeling approach requires that heavy trucks (over 80,000 1bs.) shift to other routes to avoid
posted bridge limits or to lighten their loads to avoid these restrictions. In the long-term, industry
is allowed to shift operations elsewhere either in or out of the state. The choice among these
alternatives is based on the overall costs of each location for each industry sector.

The model is configured to distinguish between heavy (transported in trucks over 80,000 1bs.) and
regular goods (80,000 Ibs. or less) produced by industries. Heavy goods as a share of total goods
production is estimated for 8 of 12 industry sectors that transport commodities within the state
(Table D-2). This represents the share of that industry’s goods currently transported in trucks that
exceed 80,000 Ibs. The highest rates are in three industry sectors: Lumber/Paper pulp (43 percent),
Transport/Communications/Utilities (65 percent), and Wholesale (65 percent).

Heavy goods are required to ship in full or partially full heavy trucks, with other goods transported
in regular trucks. Only full heavy trucks (over 80,000 lbs.) are restricted from traveling on
network links with posted bridge restrictions. The partially full heavy truck (alternative truck)
operates at a higher cost than regular trucks, as shown in Table D-3.

A similar process was used to model 64,000 Ibs. bridge restrictions. In this case, industry goods
were split into three groups: those typically transported in trucks over 80,000 lbs., trucks 64,000
Ibs. to 80,000 Ibs., and trucks less than 64,000 lIbs. The assumed share of goods transported in
these truck weights by industry is also shown in Table D-3. For these model runs, trucks were
allowed to lighten their loads down to 64,000 lbs. to avoid bridge restrictions. This required a
modified set of truck cost parameters as shown in Table D-4.

In addition to trips generated by local economic activity, the model includes a significant number
of “through” truck trips on state roadways. Although these trips have no direct economic impact
to the state, they contribute to the traffic that must be accommodated in detours.

Increased production costs as a result of heavy truck restrictions produce proportional increases in
the price of goods. At five-year intervals, the model adjusts statewide exports of affected goods
proportionally, assuming that market demand for these goods reacts to the change in price. The
model assumes that if bridge limitations result in a one percent increase in consumption costs for
those outside of Oregon to buy Oregon goods, they will buy one percent less with a resulting
decrease in Oregon production. The impact on industry revenues is expected to cause subsequent
changes to the number of employees needed, which in turn affects state population levels as some
households migrate to follow the jobs. For certain industries, the net effect might translate to a
decline in revenues and employment over time while others would experience a slower rate of
growth.
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Total % Shipped by Truck Weight
Goods 64,000- Over
Industry Sector Code (Tons) 80,000 Ibs. 80,000 Ibs.*
Farms, Forests, Fisheries AGFF 6,150 60 34
Construction, Mining CONS 2,360 49 44
Food Processing, Non-metallic Minerals, OMFG 2.100 61 27
Metals, Other
Lumber &Wood Products, Pulp & Paper WOOD 6,000 47 48
Printing & Publishing PRNT 1,500 52 14
Machinery & Equlpment, High Tech, TECH 250 4 32
Transport Equipment
Transport , Communications and Ultilities TCPU 10 22 74
Wholesale WLSE 180 22 74
Retail RETL 0 0 0
Finance, Insurance, & Real Estate FIRE 0 0 0
Business, Personal,.and Health Serv.lces., SERV 0 0 0
Amusements, Lodging, other Organizations
Government, Education GOVT 0 0 0

* Heavy commodities primarily consist of farm and forest products in AGFF; construction materials and petroleum
in CONS; stone and metal products in OMFG; forest products, lumber and paper pulp in WOOD; paper and
printed matter in PRNT; heavy machinery in TECH; and waste/scrap material in TCPU and WLSE.

Sources: 1997 Oregon Freight Truck Commodity Flow Survey; 1999 IMPLAN production data by industry.

Table D-2. Estimated Industry Production by Truck Weight

Regular Alternate Heavy
Truck Parameter (80,000 Ibs. or less) (Heavy Truck (Over 80,000 1bs.)
limited to 80,000 Ibs.)
Payload Capacity 14.4 Tons 18 Tons 26.4 Tons
%Trucks Returned Loaded 83.2% 83.2% 83.2%
Min. Fuel Consumption 0.165 gal/mi. 0.1734 gal/mi. 0.183 gal/mi.
Max. Fuel Consumption 0.183 gal/mi. 0.193 gal/mi. 0.203 gal/mi.
Fuel Cost $1.18/gal $1.18/gal $1.18/gal
Time Cost $19/hr $19/hr $19/hr
Mileage Cost* $1.56/mi $1.67/mi $1.67/mi
Load/Reload Cost $40/trip $40/trip $40/trip

* Average per mile costs of oil, tires, maintenance, flat and weight mile taxes, equipment rents, insurance,
depreciation, and other miscellaneous expenses.

Sources: ODOT Special Weighing Data, American Trucking Association Fuel Consumption/Cost Data, other
ODOT Sources.

Table D-3. Truck Operating Cost Parameters
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Small Medium Heavy
(64,000 Ibs. (64,000 Ibs - (Over 80,000
or less) Alternate 80,000 Ibs.) Ibs.)
Medium/Heavy Heavy Trucks
Trucks lightened to lightened to
Truck Parameter 64,000 Ibs. or less | 64,000- 80,000 lbs.
Payload Capacity 6.4 Tons 14.4 Tons 21.3 Tons 28.4 Tons
%Trucks Returned Loaded | 83.2% 83.2% 83.2% 83.2%
Min. Fuel Consumption 0.165 gal/mi. | 0.165 gal/mi. 0.173 gal/mi. 0.183 gal/mi.
Max. Fuel Consumption 0.183 gal/mi. | 0.183 gal/mi. 0.193 gal/mi. 0.203 gal/mi.
Fuel Cost $1.18/gal $1.18/gal $1.18/gal $1.18/gal
Time Cost $19/hr $19/hr $19/hr $19/hr
Mileage Cost* $1.56/mi $1.56/mi $1.63/mi $1.67/mi
Load/Reload Cost $40/trip $40/trip $40/trip $40/trip

* Average per mile costs of oil, tires, maintenance, flat and weight mile taxes, equipment rents, insurance,

depreciation, and other miscellaneous expenses.

Sources: ODOT Special Weighing Data, American Trucking Association Fuel Consumption/Cost Data, and other

ODOT Sources.

Table D-4. Truck Parameters for 64,000 Ibs. Bridge Restriction Run

Indivisible Truck Loads

A second modeling step addressed the impact of bridge restrictions for heavy indivisible loads. In
order to evaluate the effects on these shipments, a separate model run was made for each course of
action, assuming the origins-destinations from actual permit data and assigning a route on the
network consistent with that action’s bridge load limitations. Because these trips cannot shift to
lighter loads, output indicators of these runs focus on the availability of routes and associated
detour lengths necessary to avoid restricted bridges.

In fiscal year 2001-2002, 26,000 single trip permits were issued by ODOT for indivisible loads
over 98,000 Ibs. A 20 percent sample of this dataset was modeled with model outputs escalated to
represent annual trips. Despite difficulties in manually coding data from the permits, the sample
was felt to be representative of the full dataset.

Unchanging Parameters

The following parameters are common to all bridge model applications:
»n  Geographic Activity Zones. All activities in the modeled geographic area (Oregon and Clark
County, Washington) are grouped into a set of 122 zones. Over half of these zones are located
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in whole or in large part in the Willamette River Basin. Areas outside of Oregon and Clark
County are represented by 25 zones.

m  Land Use. A 1990 base year inventory of available land for development and the amount of
new land added in each five-year increment is an important input to the statewide model. Two
land use categories are modeled - residential and commercial/industrial land. Because Oregon
law requires that a 20-year supply of land be maintained within urban growth boundaries, the
model zones additional land in each five-year interval to maintain the required supply.

n  Economic and Population Growth. Forecasts of incremental changes in economic (final)
demand were derived from employment and population forecasts developed by the Office of
Economic Analysis (OEA). The state primarily grows according to the OEA forecasts with
regional allocation affected by transportation and land costs. For the bridge application the
model was augmented to allow the overall level of statewide economic activity to vary in
response to prices (unitary elasticity in the demand for exports with changes in external
consumption costs). The impact to statewide production was typically less than one percent.

n Trade Relationships. The IMPLAN-based input-output model that describes trade
relationships in the model area. Although amounts of (final and intermediate) production are
changed in response to economic growth, the amount that each sector consumes from each
other as a proportion of its total production does not change.

MODEL CALIBRATION

The statewide model was calibrated and validated using data from 1990 and 1995. Key data
sources used include household travel and truck surveys, 1990 census data and other state agency
data. The calibration of the model was a highly iterated process because of the interrelated nature
of the model components. More detail on data sources and the model calibration process is
included in the Willamette Valley Alternative Futures Project Report.

During the application of the model, the long-range results of the courses of action were evaluated
to make sure that reasonable results were being obtained, for example, that land prices respond to
supply constraints and that travel patterns respond to congestion. Further efforts were made to
fine-tune truck operating costs and to replicate statewide the split of trucks of various weights
(e.g. over 80,000 Ibs).

INTERPRETING MODEL RESULTS

The statewide model is an ideal framework for quantifying the economic impacts of bridge
restrictions. As discussed above, the model has been reviewed by international and state peers
during both development and application, ensuring that the model reflects the best available data
and understanding of state transportation, land use and economic issues. However, as any model is
an abstraction of reality, significant effort has been undertaken to supplement model results,
where possible, with other information. Several of these efforts are noted below:
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e Modeling bridges restrictions at 80,000 Ibs. does not account for further bridge deterioration if
no additional investment is made. Modeling a restriction of 64,000 1bs. had significantly
greater impacts. This is more in line with anecdotal information on bridge failures that can fall
as low as 26,000 lbs. with speeds across bridges often limited as low as 10 mph. (See
Appendix F).

® Bridge deterioration is a key assumption in the model. The best information available to the
ODOT Bridge Section was used in estimating bridge deterioration rates, prior to the more in-
depth OSU research results that will be available in Summer 2003. (See Appendix A).

e The model’s economic response to bridge restrictions in the model makes use of the best
understanding of the State’s economy. Key model data are based on nationally recognized
sources of economic relationships (IMPLAN input-output tables, with specific Oregon
parameters) and current/forecast state data. Model parameters based on this data were set by
leading economists (ECONorthwest) and subject to review by the OECDD and the state
economist’s office. However, the best model can only account for rational industry behavior
given changes in freight costs. Perceptions of the bridge problem could further impact state
business development and tourism.

e The model quantifies the economic impacts within the state. Restricting transport within
Oregon will also have regional and international impacts, as discussed earlier in this appendix.

e The model results highlight the significant increase in diverted truck traffic on local roads
under bridge weight restrictions. It should be noted that the model results do not tabulate the
increased maintenance and preservation that would be likely be needed under these conditions.

e In response to bridge restrictions and associated increases in shipping goods by truck,
businesses are likely to consider the use of alternate modes. To further address non-trucking
freight modes, state freight experts developed a supplementary discussion of the potential of
alternate freight modes. (See Appendix E).

e Proprietary data issues require an aggregate, rather than business-level, modeling of the
economy. This level of information is also important to assess the small number of trucks with
indivisible loads over 98,000 Ibs. To supplement the model results, opinions were solicited
from key industries and shippers (See Appendix H).

e Because of the long-term intercity-nature of the model, results are being coordinated with
cities and counties to ensure that local bridges do not block access to the larger freight
network and that short-term bridge detours will minimize local impacts. (See Appendix G).

INITIAL MODELING PROCESS

The statewide modeling results were one consideration on which an ODOT recommendation was
based. Several series of model runs were conducted as broad questions and different approaches
were defined and later modified based on model findings. Each set of model runs provided
information on the effects to the statewide economy, population and employment, regional
economic ramifications, and business response of different bridge restrictions and investment
strategies.
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Following the Bridge Task Force Report prepared in June 2002, the OTC asked that six
investment options be explored. Each option has a different time frame for repair and replacement
of identified bridges. The options addressed the level of additional investment assumed within the
next 15 years. However, most cracked bridges will be well beyond their design life at this point,
requiring replacement even if temporary repairs are made earlier. Within an option, each of the
major highway groupings defined earlier in this appendix (Figure D-11) was assigned one of three
levels of bridge restoration (Figure D-13).

No restrictions

Maximum weight:
105,500 Ibs.
10 year fix

Limited

Maximum weight:
80,000 Ibs.

Figure D-13. Levels of Bridge Restoration

These initial investment options were defined by highway group, levels of restoration, and the
assumed timing of investment as shown in Figure D-14 and described in the following text.
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Figure D-14. Elements of Initial Investment Options
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Option 1: No increase in funding, restrict bridges to 80,000 Ibs. as they deteriorate.
This option would use existing monies to address bridge deficiencies, understanding that
eventually most cracked bridges will be posted to a minimum of 80,000 Ibs.

Option 2: Fix Bridges on I-5 and 1-84. Option 2 includes a multi-year investment to

systematically repair or replace some at-risk bridges:

»  Cracked bridges on I-5 and -84 are replaced by 2010.

= Bridges on freight routes and key state and local routes are repaired by 2015, assumed to
extend the life of the bridge for ten years.

= Other regional, district and local routes are restricted, as bridges deteriorate.

Option 3: Fix Bridges on I-5 and 1-84 and Major Freight Routes. Option 3 represents a

greater investment than Option 2 by replacing key freight routes instead of repairing them. It

includes a multi-year investment that would:

»  Replace all failing bridges on I-5 and I-84 by 2010 and freight routes by 2015.

m  Repair other key state and local routes in that time frame pushing off bridge posting by 10
years.

= Other regional, district and local routes are restricted, as bridges deteriorate.

Option 4: Fix I-5 and 1-84, Key Freight Routes, and Key State and Local Routes.
This option includes the same multi-year investment to systematically replace at risk bridges in
the previous options as well as on key state and local routes.

» Failing bridges on I-5 and I-84 are replaced by 2010.

= Bridges on freight and key state/local routes are replaced by 2015.

= Other regional, district and local routes are restricted, as bridges deteriorate.

Option 5: Bridges posted today remain posted but no new bridges are posted.

Option 5 replaces all the bridges necessary to maintain today’s level of transport mobility.

= Includes replacing bridges on the interstates, freight routes, key state and local bridges, and
region/district/local bridges. Only the few currently restricted bridges are not addressed and
remain restricted.

= The interstate bridges are replaced by 2010, and others replaced by 2015.

Option 6: Replace all bridges.

= All bridges are replaced to accommodate all loads by 2015.

= No bridges are restricted and current restrictions are lifted.

= No additional replacements of cracked bridges are needed after 2015.

= This option would not address the restoration of historic and coastal bridges.
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Model Results

The modeling analysis looked at changes from 2000 through 2025 to provide comparisons among
the options. The information presented for these options was intended to provide decision-makers
with trade-offs that can be expected relative to the investments made. The options varied in their
assumptions about which, if any, bridges will be fixed soon (next 15 years). The investment
choices range from full accessibility throughout the state at the most cost (Fix All Bridges in
Option 6) to improvement of major corridors serving the majority of business in the state at the
expense of regional growth (Fix Interstates in Option 2).

The overall and regional production of goods and services is a key economic measure of the
bridge options. Other supporting model outputs, including industry costs, and increased truck
traffic on unsuitable roads and in community and environmentally sensitive areas were also
assessed. Figure D-15 identifies the production across the state under each option and for a
selected set of industry sectors. This information is presented as a change relative to Option 35,
which represents how production would be allocated if current transportation mobility were
retained. Industries such as agriculture, wood products, construction, and mining/aggregate are
impacted by bridge restrictions because of their reliance on heavy truck transport. Other sectors
that move goods in triple trailers could also be impacted if required to detour or redistribute goods
to lighter weight trucks. The service sector that supports these industries would be indirectly
impacted by the options. In some sectors, such as the technology sector, there is little change to
production whether bridges are restricted or not. Although the technology industry uses highways
to transport products, it generally produces lightweight products that are typically less impacted by
80,000 1b. weight restrictions.

Figure D-15 shows that the Option 1 restriction of 30 percent of the state’s bridges leads to
reduced growth in production in the interior of the state and accelerated growth near state borders.
This reflects the relative advantage of border areas that can trade with neighboring states with
minimum travel on Oregon roads. High transport costs also contribute to a centralization of the
state’s economy, giving advantage to larger metropolitan areas that provide local availability for
many goods. The increase in transportation costs also provides an incentive to consider alternate
modes, which have not been as cost effective or as flexible as transporting by truck.

As the interstates are opened up in Option 2, production is restored along these corridors.
Production in these areas represents over 75 percent of the overall state economy. The opening of
interstate and repaired freight routes provides viable detours for heavy trucks, limiting the shift to
lighter trucks and increasing the heavy truck average distance. However, more remote areas of the
state do not share this unfettered accessibility. Despite short-term bridge repairs on freight routes
that provide some relief, regional and district road bridges remain restricted to heavy trucks
leading to a dampening of regional economic growth.
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Option 3 represents a longer-term investment in freight route accessibility. It opens up several
state areas, particularly in central and southeast Oregon that were only repaired (10-year fix) in
Option 2. A reduced need for detours keeps trucks on state freight routes, minimizing impacts on
local roads, within communities and sensitive environmental areas.

However, it is not until Freight Routes and Key State and Local routes are opened up in Options 4
-6 that production growth returns to the central area of the state. Option 4 replaces key state and
local bridges instead of the 10-year repair assumed in Options 2 and 3. As a result, both economic
production statewide and transportation costs improve slightly over Option 3. Growth occurs over
a longer period in the same locations highlighted in Option 3. Heavy trucks are now able to
continue normal operations in the state for the most part. Impact on local roads, communities and
the environment is roughly equivalent to that of Option 3.

In Option 5 the majority of bridges in the state are improved (representing current mobility)
allowing the state to capture nearly all opportunities for increased population growth and
economic production. All regions of the state share in this growth. Because Option 5 extends
today’s low transport costs, business has less incentive to purchase goods locally, increasing
average truck trip lengths. Continued economic growth throughout the state and the
decentralization of this growth because of a more efficient transportation network leads to more
overall truck trips on all road types, including local roads.

Option 6 provides the maximum mobility for Oregon business and commerce and provides the
maximum increase in population and employment. However, with low transport costs business
tends to buy goods from farther away, resulting in a decentralized economy and the highest
amount of truck miles traveled of any option. Low transport costs also provide little incentive to
use alternate freight modes.

TWO COURSES OF ACTION

Analysis of these options made clear that there are fundamentally two choices: continue today’s
level of funding and manage bridge deterioration as much as possible, or invest in a long-term
strategic program of bridge improvement. Because bridges are nearing their life expectancy, the
decision becomes whether to invest now or later. Several additional model runs were made to
address the range of choices. The various Flat Funding and Investment Courses of Action are
defined below.

Course of Action 1: Flat Funding

Actions that could be taken at today’s level of bridge investment ($70 million a year) must be
considered before additional monies are invested in the Oregon transport infrastructure. The
following two actions were modeled.
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Allow bridges to be used until they have to be restricted. Today’s level of investment
would be continued to keep the at-risk bridges operating as long as possible. Replacement
investments would be deferred as long as possible, relying on weight restrictions, emergency
bridge repair or replacement as bridges fail. Bridges would initially be restricted to 80,000 lbs.,
affecting 20 percent of statewide truck trips. However without additional investment, further
deterioration is expected, resulting in a more severe restriction to 64,000 Ibs. or less (affecting 80
percent of truck trips). Restricting to 64,000 lbs. is a reasonable scenario as the number of
restricted bridges increases and emergency funds are insufficient for quick repair response.

Proactively restrict all Oreqon bridges to preserve the life of the bridges. In an effort
to prolong the life of Oregon bridges, all bridges would be immediately weight-limited to 80,000
Ibs., the maximum weight allowed without special permits. Lower weight limits would occur as
necessary to protect public safety and to maintain the integrity of the bridge.

Course of Action 2: Increase Investment Immediately

Expanding the investment in Oregon bridges has many possible variations. The effect of specific
strategies varies significantly depending on the approach, location of investment, and amount of
funding available.

Fix All Bridges. A program to expediently replace deficient bridges would be instituted
immediately and progress until all deficient bridges are replaced or repaired. Addressing all
cracked bridges is estimated to cost $4.7 billion if constructed today.

Recommended Investment Strateqy. A less-costly strategic investment in freight corridors
would begin immediately. Initial investment would begin with detour routes (US 97 and US 20) to
ensure that freight movement occurs as unimpeded as possible while interstate bridges are
addressed. The initial stage of this strategy, one quarter of the full investment, could be
implemented by reallocating existing funds.

Statewide Model Results

As shown in the initial model results of Figure D-15, bridge load limits affect how much the
Oregon economy grows and where this growth will occur. In response to bridge restrictions,
industry can detour or divide heavy loads into trucks that meet the 80,000 1b. or 64,000 Ib.
restriction (and ultimately retool their fleet). Either choice increases costs but continues to allow
transport of goods. In the longer term, industry can also relocate or leave the state to avoid
restricted bridges and this possibility is more likely to happen where bridges are restricted
proactively. Proactively restricting all bridges may maximize investment in public infrastructure,
but at a cost of future growth of the economy. This is particularly true for remote rural areas of the
state where heavy goods are a significant part of the local economy and that will have more
restricted bridges are crossed in delivering goods to markets.
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Table D-5 shows the change in statewide production relative to the total investment in Oregon
bridges under the various courses of action. ODOT’s budget for bridge construction, maintenance
and repair was $70 million in 2001. It is estimated that $4.7 billion in today’s dollars will be
required to bring all Oregon bridges to a level that accommodates loads of 105,500 Ibs.
(99 percent of truck tonnage). Table D-5 identifies the investment required for each course of
action assuming a 20-year bonding schedule and the ultimate replacement of all bridges by 2035.
Table D-5 also shows that nearly $14 billion in total statewide production potential is lost over the
2000-2025 period (constant 2003 dollars) when 30 percent of the state’s bridges are restricted to
80,000 1bs. This increases significantly to $122 billion when bridges further deteriorate and loads
are restricted to 64,000 lbs. This lost production potential is significant, accounting for up to four
percent of the total Oregon economy by 2025.

Flat Funding Increased Investment
. 64,000 80,000 Buy Fix All Recommended

Bridge Investment/ Ibs. Ibs. Time  Bridges
Economic Effects $ Million (2003 $)

Long Term Bridge Investment

(2005-2060)" 3,100 3,100 2,200 4,900 1,800

2025 Statewide Economic Output2 342,400 | 354,700 354,100 @ 357,100 356,800

2000-2025 Cumulative Statewide 5 15970 53830 523490 525240 5,248,700

Production

0 0 0 0

Gained Oregon Economic

Potential (2000-2025)° 0 108,600 105,200 122,700 119,000

Lost Oregon Economic Potential

(2000-2025)° -122,700 ~ -14,100  -17,500 0 -3,700

1 Present value of bond payment schedule to fix all bridges. Flat Funding defers investment until 2020. Buy Time
until 2030. Bond schedule assumes 6 percent interest, 2 percent for underwriting and fees, 20-year maturity, and 3
percent real discount rate.

? Adjusted only for inflation, assumed at 3 percent.

3 Present value of 25-year cumulative state production. Model output originally estimated in 1990 dollars, brought
to present value with 3 percent real discount rate, then to 2003 dollars assuming 3 percent inflation rate.

Note: Economic production does not represent the benefits of bridge investment. Production is the value of goods
and services produced, not profit, and excludes other user benefits (e.g., operating cost savings). Additional
economic potential is expected from near-term construction activity and increased statewide production beyond
2025.

Table D-5. Effects of Bridge Investments on the Oregon Economy

Investing now to maintain and improve today's level of mobility allows a greater statewide growth
in production of goods and services than all flat funding courses of action. The recommended
strategy represents a realistic compromise. It reaps the bulk of the economic gain from fixing all
bridges at one-third the cost.
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The model estimates that employment opportunities lost in Oregon by 2025 could be as much as
88,000 jobs as a result of decreased mobility from bridge restrictions (Table D-6). This represents
an increase of approximately four percent in today’s unemployment rate. These lost growth
opportunities are expected to increase over time as the economy is dampened by a growing
number of bridge restrictions. In contrast, increased investment continues employment growth
throughout the state. The recommended investment strategy retains most of this employment
growth with significantly less investment.

. Increased

Flat Funding Investment
Bridge Investment/ 64,000 80,000 Buy Fix Al Recomm

Economic Effects Ibs. Ibs. Time Bridges ended
$ Million (2003 $)

2025 Statewide Employment 2,191,400 2,263,100 | 2,260,500 2,279,200 | 2,275,800
Gain in Employment by 2025 0 71,700 69,100 87,800 84,400
Loss in Employment by 2025 -87,800  -16,100 -18,700 0 -3,400

Table D-6. Effects of Bridge Investments on Oregon Employment

Regional Results

Lost opportunities at a statewide level from weight-restricted bridges are significant. Even more
significant is the regional variation where these lost opportunities occur under the different
courses of action. Different investment decisions influence the economic potential of the various
areas of the state due to transport costs and mobility variations. Figure D-16 shows the anticipated
production growth of select state areas and industry sectors under the courses of action.
Employment and population redistribution is expected to follow these regional trends.

Figure D-16 shows that a 64,000-1b. restriction on 30 percent of the state’s bridges will have
significant impact to all areas of the state. Businesses incur significant cost to detour or lighten
loads to meet these restrictions. A restrictive transport system favors those areas at the borders
with unrestricted access to neighboring states. For example, when bridges throughout Oregon are
restricted, Longview, Portland, The Dalles and Ontario experience growth in production because
of direct access to Washington and Idaho markets without detouring around Oregon load-
restricted bridges. Larger urban areas (Portland Metro, Mid-Willamette Valley) also benefit from
flat funding options because they have the advantage of offering more goods within a short
distance, which is valuable when mobility is restricted. Central Oregon (South Central, Lower
John Day, Central), however, are significantly disadvantage with restricted bridges because it
greatly reduces their accessibility to other states and other parts of Oregon. The high number of
cracked bridges in the Rogue Valley and South West areas also dampens economic growth in
these areas under all Flat Funding courses of action.
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Figure D-16. Growth in Production from 2000-2025

Investment enables an unrestricted transport system and avoids the redistribution of economic
growth experienced by flat funding, continuing existing growth patterns. Statewide growth relies
on the ability to move heavy goods on the interstate system. For the central and remote parts of the
state, unrestricted freight routes and local roadways provide important access to move goods that
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tend to be "land-locked" when bridges are restricted. Although not a big part of the overall state
economy, the health of these areas is dependent upon heavy goods industries and access to key
markets in and beyond Portland. The recommended course of action efficiently invests in selected
key freight route across the state, providing a high-level of statewide mobility at limited cost. The
growth rates of the recommended strategy are nearly as high as if all bridges are fixed. The
recommended investment strategy initially opens central freight routes (US 97 and US 20) before
tackling costly interstate corridors. As a result, the Central area of the state shows stronger
economic growth, while areas in the I-5 corridor south of Portland (Land and Cascades West)
incur some, primarily short-term, dampening of growth.

Transportation Costs

Transportation costs relate to the ease in moving both regular and heavy goods around the state.
When bridges are restricted to an 80,000-Ib. load limit, businesses that primarily make or use
heavy goods in their production processes will have to find other ways to transport their products.
They can break the product into lighter loads, find alternative routes, find alternative
transportation modes or find alternative business locations. Depending on enforcement
capabilities, some weight restrictions may simply be ignored, especially for transport of resource
products that have no alternative routes. As bridges continue to deteriorate, the more severe
restriction of 64,000 lbs. would impact a significantly larger share of freight movement.

These bridge restriction effects contribute to an increase in transport costs. Consistent with
regional production findings, Southwest, Central and rural Oregon will incur the highest
transportation costs depending on the number of restricted bridges on their routes. In the most
severe Flat Funding courses of action, transportation costs are expected to increase up to 10
percent, averaging 6 percent across all industries statewide. This falls to an average of 2 percent
when restrictions are limited to 80,000 Ibs.

As shown in Figure D-16, specific industries will bear more of these costs. Hardest hit are wood
products and agriculture/forestry industries, expanding to manufacturing, printing and other
sectors when 64,000 1b. restrictions are imposed. Overall, the model results show that heavy
goods industries and the regions that rely economically on them, which already have the highest
transportation rates, will see the largest transport cost increases under bridge restrictions.

The investment courses of action open bridges to heavy freight, tempering increases in transport
costs. Both investment strategies more equitably share costs across state areas and industries. The
recommended strategy results in industry costs and production growth rates that are similar to the
action of fixing all bridges.

Community and Environment Results

The number of truck trips increase when heavy loads are broken down to avert bridge restrictions,
while detours imposed to avoid restricted bridges increase truck miles traveled. Therefore, in
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addition to economic impacts, bridge restrictions will increase truck travel on unsuitable roads and
will threaten community livability and environmental quality. The growth of truck vehicle miles
traveled from 2000-2025 was assessed from model output and used to estimate effects of the
courses of action. The following category definitions are shown in Figure D-17.

Cities/Livability:

= (ities — Local roads in cities above/below 50,000 population.

= STAs — Local roads in designated Special Transportation Areas, typically within downtowns.
= (Congestion — Oregon Highway Plan urban/rural congested roadway segments.

= Scenic Byways — Oregon Highway Plan designated Scenic Byways.

= Limited Passing - Two-lane road segments in rolling/mountainous terrain with no passing.

Unsuitable Road Segments for Trucks:

=  Local Roads —Urban/rural local roads typically not designed to handle repeated heavy loads.

= Restrictive Curves — Curves with a horizontal alignment that is uncomfortable and/or unsafe
when traveled at the prevailing speed limit (HERS data).

= Restrictive Road Width - Roadway segments with lanes less than 11 feet and/or shoulder
widths less than 6 feet.

= Rockfall Areas — Road segments with rockfall danger.

Road Segments Restricted for Oversize Trucks per ODOT Motor Carrier Division Route Maps:

= Restricted for Modular Homes - Restricted road segments for trailer coaches/ modular
buildings (Route Map 6).

= Restricted for Long Loads — Restricted road segments for long trucks (Route Map 7).

= Restricted for Wide Loads — Restricted road segments for trucks over 14 feet wide (Route Map
9).

Environment:

= Sensitive Habitat — Locations of observed federal /state threatened and endangered species.

= Air Quality Areas — Roadways within designated federal air quality non-attainment or
maintenance areas.

®  Truck Energy Consumption — Growth in truck transportation energy usage.

The model identified increased truck traffic on local roads in large and small communities. The
growth of truck traffic in cities is significantly greater than that on all local roads for all courses of
action. The highest growth in truck traffic by far occurs when bridges are restricted to 64,000 lbs.,
reflecting the detours and the increase in lightly loaded trucks required under this option. Weight
restrictions on local bridges mean that these bridges are not available for detours so overall
impacts could be larger than modeled. Communities may also be affected by the inability of local
businesses to access the state highway system because of restrictions on local bridges.
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Figure D-17. Growth in Truck Traffic from 2000-2025

Economic and Bridge Options Report Appendix D
The Oregon Model and Modeling Parameters Page D-29



To minimize undesired impacts, detour routes and industry accessibility need to be coordinated
with local communities. With investment, truck traffic is kept on state freight routes, with
significantly less impact to communities. This occurs despite increased shipping demands with the
larger overall economy under these options. Because the recommended investment strategy does
not fix all bridges, more truck detours are required with their associated community impacts.

Many roads have restrictive geometry, limited passing, congestion spots and other safety
considerations. Scenic roadways are intended to provide an aesthetic opportunity for travelers to
enjoy the beauty of Oregon. Increased truck travel on these roadways can increase safety concerns,
road maintenance costs, congestion, and can reduce the aesthetic experience of scenic roadways.
The model shows that the flat funding course of action increases truck traffic on almost all of
these unsuitable road sections. Imposing proactive restrictions immediately on all bridges
typically has a larger impact than restricting bridges gradually as they deteriorate. Increased travel
on local roads is likely to require a significant increase in maintenance costs that are not included
in the model’s economic results.

Investment allows truck traffic to avoid unsuitable road segments. The low shipping costs that
result when all bridges are fixed leads to longer trip lengths in the production and consumption of
goods. As a result, this option often has a higher amount of truck traffic than the more restricted
recommended investment strategy.

ODOT MCTD maintains route maps that identify roadway segments restricted to oversized
vehicles, typically due to physical road and corridor conditions. The large increase in truck traffic
on these routes means that many detours found in the model are not available to these oversized
vehicles. Either investment action significantly reduces truck traffic on these road segments.

Oregon has several air quality non-attainment and maintenance areas: Portland, Salem, Eugene,
Grants Pass/Medford, Klamath Falls, Lakeview, Oakridge and LaGrande/Island City. Air quality
is directly related to increases in the number of vehicles and vehicle miles traveled within the non-
attainment area. The same is true for impacts to sensitive habitat areas. Federal and state
designated threatened or endangered species have been observed in almost all areas of the state, so
all courses of action have some level of impact. Surprisingly, a fix all bridges investment rivals
the most restrictive flat funding option for the largest impact to habitat and air quality areas. The
fix all bridges course of action results in the largest overall economy and increased
decentralization (from low transportation costs), placing more trucks on all roadways. Energy use,
closely tied to VMT, is largest under the most severe flat funding strategy with significantly more
trucks and detour truck miles. Overall, the recommended strategy has one of the lowest impacts in
all these environmental categories.

Impacts on Indivisible Truck Loads

A second modeling step addressed the impact of bridge restrictions on heavy indivisible loads.
The 26,000 indivisible single trip permits issued in fiscal year 2001-2002 represent approximately
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70-100 truck trips per day, or one percent of statewide truck trips. These trips largely transport
heavy manufacturing equipment and other construction materials (e.g., bridge beams) that cannot
shift to lighter loads. Over one-third of the trips were either to or from the Portland metropolitan
area.

The model shows that without investment, by 2025 the bulk of these very heavy indivisible trips
will need to cross at least one restricted bridge. If all bridges are restricted immediately, 90
percent of these trips are blocked and almost no detours are available. When restrictions occur
more gradually as dictated by deterioration, 2025 bridge restrictions impact 63 percent of the trips.
The widespread nature of the bridge restrictions block 60 percent of the indivisible trips and allow
three percent to detour. Detours of up to 200 miles occur, although most were less than 20 miles.

Opening the interstates to heavy loads (Option 2) cut the blocked trips in half, and tripled the
number of detoured trips. When the Oregon freight routes (Option 3) were also opened, the
blocked trips dropped to less than 10 percent and seven percent were detoured. This option
approximates the impact of the recommended investment strategy. However, since the
recommended strategy provides statewide coverage without opening all freight routes, it would
likely incur more detours.
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APPENDIX E
ALTERNATE FREIGHT TRANSPORTATION MODES

As more Oregon bridges are weight restricted, other methods to transport heavy goods
may become more attractive. A brief assessment was made of the potential of railroads,
waterways and pipelines to substitute for transport of heavy goods. This appendix
provides an overview of railroad, waterway and pipeline facilities in Oregon,
characteristics of heavy commodities for transport, and an assessment of potential for

modal shifts.

RAILROADS

The following information was excerpted from the 2001 Oregon Rail Plan to provide
background on the facilities and capabilities of rail to absorb additional heavy commodity
transport that is currently provided by trucks. Two major railroads, 18 short-line railroads
and 2 terminal railroads operate on 2,500 miles of rail line in Oregon (Figure E-1). The
two Class I railroads, Union Pacific (UP) and Burlington Northern/Santa Fe (BNSF),
operate on just under half of the state’s rail mileage. Short line railroads operate on the
bulk of the remaining total rail mileage.
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Figure E-1. Location of Oregon Railroad Lines
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Freight rail tends to focus on heavy bulk commodities (Table E-1). Although historically
dominated by wood, lumber, and farm products, other commodities such as chemicals,
pulp/paper, food products, and mixed shipments have increased and now encompass two
thirds of rail tonnage. Farm products and chemicals from other northwest states and
northern Great Plains states are the leading products shipped to Oregon by rail. Lumber
and wood lead rail export to other states, primarily California and the Midwest states.

Commodity Tonnage (000)
% of
Description | STCC | Originating | Terminating | Intrastate | Through | Total | Total
Farm Products 01 531.8 4,078.8 341.0 | 49714 | 9923.0| 15.6
Lumber or 24 6,893.1 1,730.1 123.8 | 4,521.4 | 13,2684 | 20.9
Wood
Products
Chemicals or 28 316.9 4,478.0 118.8 | 1,855.5| 6,769.2 | 10.7
Allied
Products
Misc. Mixed 46 1,759.7 2,205.7 00| 2,517.8 | 6,483.0| 10.2
Shipments
Pulp, Paper or 26 2,600.5 872.7 229.5 1,643.1 | 5,345.8 8.4
Allied
Products
Food or 20 541.1 1,704.9 525 2,014.7 | 43132 6.8
Kindred
Products
All Others 3,377.2 8,259.3 807.8 | 4,914.5|17,358.8 | 274
Totals 16,020.3 23,329.3 1,673.4 | 22,4384 | 63,461.4 | 100.0

Source: STB Waybill Sample compiled by Wilbur Smith Associates
Table E-1. 1999 Oregon Rail Freight Tonnage by Commodity

Portland is an important hub for commodities moved by rail. Over half of Oregon’s rail
tonnage originates or terminates in Multnomah County. The state’s largest truck-rail
intermodel yards are located in Portland, and along the UP and BNSF railroads in the
Willamette Valley. Grain is brought in by truck and shipped out by rail at seven large
(>500,000 bushel capacity) elevators in northeastern Oregon, Ontario, Klamath Falls and
in the Willamette Valley.

Congestion and inadequate rail infrastructure contribute to lost or delayed freight
shipments, increased truck traffic and motor vehicle congestion. Rail-related congestion is
greatest in Portland where the UP and BNSF operate intermodal yards, switching yards
and other facilities. Oregon’s short-line railroads generally experience the greatest physical
condition deficiencies and shortages of rail cars. Rail service has suffered in the recent
past from service disruptions due to a wave of major railroad consolidations.
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Planned public investment in Oregon’s High Speed Rail Corridor from Eugene to
Vancouver, British Columbia will benefit both passenger and rail freight traffic. However,
freight railroads are often concerned about the ability to maintain capacity and run times
when trackage is shared with faster, higher priority passenger service. Increased rail traffic
may increase pressure to improve safety at high-traffic at-grade rail crossings.

Over a third of all state rail tonnage is traffic passing through Oregon, much through the
Port of Portland. Less than five percent of total tonnage operates within the state, often by
short line railroads (half of current 2,400 system miles). Key railroad operators (UP and
BNSF) feel rail has the potential to capture significant truck traffic from I-5. Critical
elements to increase competitiveness include increasing tunnel clearances (20 tunnels in
Lane County and 4 in California), reducing Seattle to Los Angeles rail transit time, and
increasing the capacity of the railroad bridge over the Columbia River in Portland.

Key investments to bolster shortline railroads include rehabilitation of track and bridges to
accommodate the increase in maximum railcar weights (286,000 1bs.) which facilitate
linkage with Class I operations.

WATERWAYS

Inland waterway traffic, focused primarily east-west along the Columbia River, has
historically served to connect eastern Oregon and Washington agricultural interests to the
rest of the world. Barge travel emphasizes low-value bulk commodities in addition to
higher value commodities such as autos and transportation equipment. Commodities
shipped by water along the Columbia are largely heavy commodities, including grain,
petroleum, sand/gravel, chemicals, and paper pulp. The Port of Portland ranks 1%
nationally in the export of wheat, which represents 36 percent of Port of Portland marine
tonnage. Petroleum products account for another 20 percent. Tonnages have been
increasing slightly on the Columbia River above Portland.

The Columbia-Snake River system extends from the mouth of the Columbia at Astoria
eastward 465 miles to Lewiston, Idaho. Much of the material moved by barge is
transloaded to/from ships, primarily in Portland. The Port of Morrow at Boardman moves
the most freight of Oregon's shallow draft ports. Shallow-water terminals along the
Columbia are also located at The Dalles, Biggs, Arlington, and Umatilla. Low clearance
on Portland area bridges slow barge traffic and impact important I-5 and rail line flows
when movable spans are raised to allow barges to pass.

Various studies note that should river navigation be eliminated or reduced, heavy
commodity freight demands on highway and rail lines along I-84 would increase
significantly. The OECDD with IRZ Consulting and Pacific Northwest Project (1999)
estimated impacts of closing the Columbia River above John Day Dam for barge traffic.
The study estimated that this would add more than 54,000 trucks on the interstate
highways with $12.8 million in increased interstate highway maintenance costs, not
including bridge improvements and maintenance of county and city roads.
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Ongoing studies on the Columbia River are evaluating dredging to increase navigable
depth west of Portland. Drawdown has been considered for salmon restoration north of
Portland and would reduce navigable depth. Some studies have shown that drawdowns
would weaken soils, which could lead to damage for bridges and other transportation
structures on these soils (Lund Consulting Study 1999).

The Willamette River served an historically important freight role between Portland and
Eugene. There has been some interest in exploring the feasibility of dredging to reopen the
Willamette section above Newberg to commercial navigation for barge shipment,
specifically for agricultural products and aggregates. Willamette River actions are
hindered by concerns about jeopardizing threatened salmon runs and by the 2000
Environmental Protection Agency designation of the Portland Harbor as a federal
superfund site due to accumulation of hazardous materials on the river bottom.

PIPELINES

Oregon’s oil and natural gas pipelines generally extend in a north-south direction to serve
major areas of population in Oregon and to connect areas of production to the north with
areas of consumption to the south, especially in California (Figure E-2). Natural gas is
only moved by pipeline, transferring to other modes as petroleum. Pipeline capacity
restrictions between Puget Sound and Portland will affect the future ability to meet
petroleum needs in Oregon, including jet fuel delivery by pipeline to the Portland Airport.'
A Cross-Cascade Pipeline is proposed between the Puget Sound and the Tri-City area in
Central Washington to address this need. This project may also reduce barge shipments of
petroleum to Umatilla, which may need to be supplied more expensively by other modes,
including truck. Oil pipeline-truck terminals are located in Portland, Eugene, and Salem.
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Figure E-2. Oregon Oil and Natural Gas Pipelines and Terminals
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POTENTIAL FOR MODAL SHIFT

With significant investment, rail and barge could play an increasing role in the movement
of heavy commodities. However, investment in these modes alone will not solve the
bridge problem. Diversion to non-truck modes is primarily based on competitive costs and
services offered by alternate modes. In any case, it is important to maintain alternate
modes to avoid transferring additional freight demands to the highway/trucking mode.

The following discussion is not a detailed alternative modes analysis. It is intended to
provide an indication of the potential for off-loading heavy truck commodities to other
forms of transport. If modal diversions are seen as promising, a more in-depth discussion
and coordination with non-truck mode providers should occur and a thorough assessment
of the necessary public policy and investment options should be undertaken.

Table E-2 provides an overview of the service requirements of various commodities.
Table E-3 illustrates the service attributes of various modes.

Sector Commodity Transportation Service Requirements
Agriculture, Grain Low cost, low speed, low damage
Forestry, and Fruits and Vegetables Frequent and reliable service
Fisheries Livestock Low cost, low speed, low damage

Forestry Products Low cost, low speed, low damage
Fish Products Frequent and reliable service
Mining Crude Petroleum Low cost, low speed, low damage
Natural Gas Regular movements
Sand and Gravel Low cost, low speed, low damage
Construction Construction Material Low cost, low speed, low damage
Manufacturing Food Products Frequent, reliable, fast service
Frozen Foods Frequent, reliable, fast service
Wood Products Frequent, reliable, fast service
Paper Products Frequent, reliable, fast service
Printing and Publishing Frequent, fast service

Rubber and Plastics

Chemicals and Allied Products

Industrial Machinery and Equipment
Electronic and Electrical Equipment

Frequent, reliable, fast service
Frequent, reliable, fast service
Frequent, reliable, fast and innovative service
Frequent, reliable, fast and innovative service

Motor Vehicles Frequent, reliable service
Professional and Scientific Frequent, reliable, fast and innovative service
Instruments

Wholesale Motor Vehicles Frequent, reliable service

Groceries and Food
Paper Products

Chemicals and Allied Products

Lumber and Construction Material

Frequent, reliable service

Frequent, reliable, fast and innovative service
Frequent, reliable, fast and innovative service
Frequent, reliable, fast and innovative service

Retail

Frequent, reliable, fast and innovative service

Services

Frequent, reliable, fast and innovative service

Source: Based on Louis Berger International, Inc., Economic Trends and Multimodal Transportation

Requirements, 1999

Table E-2. Transportation Service Requirements by Sector and Commodity
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Cargo

Distance Traveled

Mode | Value Cargo Volume Service
Truck | Moderate | Loads of less than | Single driver can go 500 | Vaties by cartier type.
to high 50,000 lbs. pet vehicle. | miles/day. Team or trelay | 2/3 of tonnage moves
Higher weights with | driving can go further. On- | less than 100 miles.
state permits. time performance for most | Interstate catriers
carriers 1s 90% or bettet. average more than 400
miles.
Rail Moderate | Multiple carloads. No | Dedicated service can move | Average length of haul
to low welght restrictions. goods cross-country by third | is 670-800 miles. Short-
morning. More normal times: | line carriers have
4-7 days. Short-line hauls | shorter average length
often require less time. On- | of haul.
time performance varies from
60 percent to 85 percent or
bettet.
Air High Small. Most are less than | Service normally is overnight | Average  distance 1is
100 Ibs. or second day. more than 1,300 miles.
Ship Moderate | Bulk, container and | Bulk service is slower than | Average distance 1is
to low general freight | container which averages 7-10 | more than 2,300 miles.
shipments. days trans-Pacific and trans- | for international
Atlantic. shipments and  less
within the U.S.
Barge | Moderate | Bulk and  container | Varies according to system | Average distances vary
to low shipments. segment. Competitive with | by system segment.
rall on large dimension and
bulk shipments.
Pipe- | Low Bulk shipments Flow  rates vary  with [ Average distance is 825
line consumer demand. miles. for crude oil and
375 miles. for finished
products.
Inter- | Moderate | Containers by truck, rail, | Matches top end of rail — | Distances normally
modal | to high air or water. Trailers by [ third morning for cross- | range from 700 to 1,500
truck and rail.  Also | country. On-time | miles. or more.
other types of | performance equal to or
connections such as | better than rail but not as
air/truck, watet/rail, | good as truck.
water/truck,
water/pipeline,
pipeline/truck.

Source: Based on U.S Department of Transportation, U.S. Freight: Economy in Motion, 1998.

Table E-3. Characteristics of Freight Transportation Modes

Trucks have the greatest mobility among freight modes. Heavy commodities of high value
that rely on "just-in-time" deliveries require frequent, reliable and fast service and are best
served by truck. Heavy commodities are unlikely to travel as air cargo, which is more
likely to carry lighter high-value, time-sensitive goods and in smaller volumes. Rail,
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barges and pipeline move commodities that require low-cost, low-speed and low-damage
service. Such commodities are typically raw materials or other bulky, low-value products
clustered in the agricultural, forestry, mining, and construction sectors.

According to the Oregon Transportation Plan, inter-modal truck-rail has been the largest
growth sector of long-haul transportation, due to various economic reasons as well as a
truck driver shortage. Between 1992 and 1999, inter-modal traffic grew from 8 to 12
percent of total inbound and outbound rail tonnage. Factors which have driven this growth
include a large international container port (Port of Portland), a base of export
commodities which can be containerized (e.g., lumber and paper), and a large
metropolitan area (Portland). These factors assume deepening of the Columbia River
channel and not breaching Snake River dams.

Average truck trip lengths for most commodities in the United States are less than 250
miles.' In contrast, most rail shipments travel more than 750 miles and, in the case of
Oregon, this is probably closer to 1,000 miles. Large rail carriers are generally not
interested in small lot shipments that travel short distances.” Some of this market is served
by short-line railroads, smaller rail companies that generally operate within a limited
service area. Oregon short-line railroads serve about 60 percent of the facilities that
normally use rail service. Their cost and price structure is significantly lower than large
carriers and they are more willing to carry small volumes of traffic. This is especially true
if the haul remains on their line and does not have to be transferred to a large carrier.

While economies of scale favor the use of trucks for shorter distances, there are
exceptions. The heavy commodities with the most potential for other modes include:
nonmetallic minerals, chemicals, machinery, prepared foods, and agricultural products.
Wood products and machinery average slightly less than 200 miles, but isolated longer
trips may be viable by other modes. Heavy transportation equipment shipments largely
serve local needs within Oregon and adjacent states (Idaho, Washington). Roughly half of
chemicals, non-metallic ores, machinery and prepared foods truck trips are intrastate. Only
a third of the truck trips made to haul agricultural products, wood products, and chemicals
are within the state, with a significant share shipped to and from non-adjacent states. The
average distance for trucks hauling petroleum products is less than 150 miles, serving a
distribution role within the state (two-thirds of the surveyed trips were intrastate).

Although there are many large trucking firms that operate in and pass through Oregon,
many trucks are owner-operated. Large firms can put load on rail and pick it up for local
delivery at its destination. Most small firms or individual truck owners do not have this
network available to them and stay with the truck from load to unload. To capture truck
traffic, railroads need to provide second-day delivery to Los Angeles, which is possible for
shipments from Portland, but not from Seattle. The time of day of deliveries is also an
important consideration, i.e., midday deliveries are too late to serve most markets.

' Ed Immel, ODOT Rail Planner, September 2002.
% Recent WSDOT rail office study found medium truck and rail are competitive at 250 miles.
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The following assessment was made of the potential to shift specific heavy commodities
from truck to rail or barge.

Forest and Lumber Products. Wood chips are a major commodity that continues to
move by rail. It has moved in greater quantities in the past and some of the modal shift
away from rail has been to trucks in the greater-than-80,000 lbs. weight classes. Over the
years, a number of paper mills have removed their rail car unloading facilities. The mills
at Newberg and Wauna cannot unload wood chips. The Blue Heron mill at Oregon City
still has their rail unloading facility intact but has not used it for several years. Wood chip
cars are normally either dumped from the end or are rolled over and there is a substantial
capital cost involved to retool since most truck facilities cannot be used for rail cars.

A corresponding problem is that some lumber mills do not have the ability to load rail
cars. Capital costs are considerably less to make provision to load than to unload cars.
Most of Oregon’s mills are located on short-line railroads that are more likely to be
aggressive in going after the business than larger carriers. The Portland & Western
Railroad and the Central Oregon & Pacific Railroad have combined resources to move
sizeable quantities of logs from St. Helens to Roseburg and wood chips between their two
railroads and have indicated they have sufficient capacity to expand this operation. These
movements would not be economical for the large railroads.

Farm and Food Products. Shippers and receivers of farm and food products will use
the railroads when they have to move a large quantity a long distance. The railroad’s fixed
costs work against short haul movements; however, short-haul rail shipments of grain
between the Willamette Valley and the Port of Portland have occurred in the past and
could probably resume under the right economic circumstances. Barges already move a
substantial amount of product on the Columbia-Snake River system.

Fuel and Chemicals. Petroleum fuels were once commonly carried by railroads, but
trucking has gradually gained a much larger share of this commodity market. Today most
bulk terminals in the Portland area cannot load a tank car and most of the outlying
receiving tracks have been removed. It is possible to return some of this to rail, but
investments would be required to improve loading and unloading facilities. Rail
movement of propane to rural points in the state is still a common practice. Propane comes
mostly from Canada and cannot be trucked economically to Oregon. This is also true of
many chemicals that are produced far from Oregon and then are reloaded to trucks for
local distribution.

Sand, Gravel and Minerals. The transport of aggregates by rail requires a special set
of circumstances. The only significant transport of aggregates by rail is between Portland
and Salem in which a producer was required to invest in his own train. A local short-line
railroad already served a number of the firm’s distribution sites and there was no need to
interchange the traffic with a major carrier. It is doubtful that similar circumstances exist
anywhere else in the state, and getting the product from the distribution site to the job site
must be done by truck. The only other large non-highway transport of aggregates is from
the Dallesport area to Portland by barge.
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Pulp and Paper. The pulp and paper industry is a major user of rail, receiving inbound
chemicals and outbound finished product. One of the major trucking firms has capitalized
on this by using "Road-Railer" technology to move paper products from the Portland area
to Los Angeles.3 This operation required a special set of circumstances to be successful.

Machinery. Movement of this commodity is related primarily to construction or farming
activity. As such, it is not constant or predictable and has little potential for transfer to
non-truck modes.

Waste and Hazardous Materials. Several municipalities in Washington send their
solid waste by rail and barge to landfills in Oregon and southern Washington. To date, all
of Oregon’s solid waste is moved by truck. This transport decision is made primarily on
pricing so it is possible that rail or barge may be more competitive in the future.

FREIGHT TRANSPORT OPTIONS ASSESSMENT

To define the amount of heavy commodity that could be diverted from trucks, the

following additional efforts should be considered:

= Conduct a detailed assessment of what moves in heavy trucks and where it moves
from/to. This would require collecting detailed data on heavy truck operations and trip
origin-destinations in and through the state. This could involve selected origin-
destination truck surveys and interviews with specific businesses. The effort should
cover business in key markets outside of Oregon (e.g., Seattle) with high demand
routes that pass through the state.

®= Conduct an assessment of business location and railroad or barge accessibility to
determine where heavy commodity can be transitioned from truck. Much of what is
moved in Oregon is in the rural areas and railroad or barge facilities are not available.
The need to transport to and from railroad and barge loading/unloading facilities also
needs to be considered as these can only be accessed at specific locations.

= Evaluate taxation and regulation of the various modes to determine if there are
inequities that exist or to define incentives if a transfer from trucks is desired.

= Conduct an assessment of individual situations of what will be required to move heavy
commodities from trucks to rail or barge to determine what factors will make it cost
competitive. This may require investment in terminal facilities, rail equipment, etc.
Public investment might induce a transition to rail or barge sooner but, given
reasonable lead time, the private sector will likely respond. Capacity should not be an
issue for either barge or rail. Several unique situations exist today to move heavy loads
in Oregon, and these were done at the expense of the private sector.

= Investigate the applicability in Oregon of public/private partnerships that are being
explored at the federal level.

3 "Road Railers" use modified highway trailers that are raised slightly and a set of rail wheels inserted
underneath. They are then formed into solid trains of 70 to 90 trailers.
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APPENDIX F
COMMUNITY IMPACTS OF RECENT BRIDGE RESTRICTIONS

Several communities have recently been impacted by unanticipated bridge restrictions due to
safety concerns. The following case studies show how communities and businesses were
affected by these bridge weight restrictions.

SOUTHWEST OREGON CASE STUDY: RIDDLE

For 20 days in March 2002, the southern Oregon communities of Canyonville and Riddle
experienced a surge in truck traffic unlike anything they had seen before. Ford’s Bridge, an 1-5
bridge several miles away, was restricted to one-lane in each direction for emergency repair. The
main streets of these two towns of fewer than 1500 people became the major truck detour route.
For the duration of the I-5 bridge repair, traffic through the towns increased dramatically,
resulting in as many over 1800 trucks per day detoured through city streets in Riddle. The
sudden surge in truck traffic through the communities resulted in community safety concerns,
damage to city roads and streets, and a negative impact on local commerce and businesses in the
region.

The streets and bridges of these cities were not built for large volumes of heavy trucks. Many
streets are narrow, truck-turning movements are difficult, and bridges are not designed to
accommodate large trucks. Hayes Oil of Medford used the detour routes to continue hauling 80
truckloads of gas and oil a week. Hayes Oil added 100-200 miles per trip -- depending on which
detour they used. Terrain Tamers split their 25 loads of wood chips per day into smaller loads
adding more trucks to the road and increasing shipping costs by $150 per load.

School buses were rerouted, parking was restricted, and detour signs went up. No serious
crashes were reported, but residents expressed concerns for their safety and for that of their
children. "I think the trucks are going through town way too fast," resident Korenia Franklin told
the local newspaper. "We have kids everywhere at lunch hour. I think that this is extremely
dangerous. There’s too much traffic."

ODOT put the project on a fast track. Repairs were made to the I-5 bridge that are expected to
last 3-5 years, and truck traffic returned to I-5. A permanent replacement bridge will be
constructed over the next several years thanks to funding provided through OTIA. Because of
these emergency repairs, the cost of addressing this aging bridge was more than anticipated,
including both emergency repair costs as well as the planned permanent bridge investment.
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EASTERN OREGON CASE STUDY: COLES BRIDGE

On July 13, 2001, the bridge crisis came home to the John Day Valley. The 64-year-old Coles
Bridge on US 26 between the cities of Mt. Vernon and John Day was posted for weight
restrictions due to severe cracking in the concrete beams. A rapid series of progressive load
restrictions led to total bridge closure and truck detour within weeks.

Coles Bridge is a vital link between Mt. Vernon and John Day because the local economy is
heavily dependent on the timber industry, which involves heavy trucks. The community also
relies on commercial truck traffic for delivery of retail goods and produce. The bad situation was
made worse because the bridge closure interfered with emergency services vehicles battling
wildfires in the area.

Many trucks sought out unapproved alternatives to the 113-mile official state highway detour,

causing undue wear and stress on county and city roads. In addition, the added traffic though the

town of Mt. Vernon increased safety concerns for local residents:

* One mill owner estimated the 113-mile detour was costing him over $300 per trip, or
approximately $29,000 per day in hauling costs.

»  ODOT conservatively estimated the daily economic loss to the region at $50,000 per day due
to weight restrictions, prior to construction of the on-site detour.

= “Not only was safety an issue, but the citizens of Grant County became aware of how
dependent we are on a fragile transportation system where virtually everything coming into
the county, from diapers to donuts is transported by truck” Malheur Timber Operators, Inc.
Spring 2002 newsletter.

WESTERN OREGON CASE STUDY: SAUVIE ISLAND BRIDGE

The Portland area felt the bridge crisis in December of 2001 when significant cracks were
discovered in the Sauvie Island Bridge. The weight-limited bridge jeopardizes the island’s status
as a thriving agricultural resource and rural getaway for Portland residents. Sauvie Island
businesses—mostly farms—suffer a competitive disadvantage.

Multnomah County immediately effected repairs when cracks were discovered. Weight limits
were set at a maximum of 80,000 tons for 5- and 6-axle trucks. The truck speed limit across the
two-lane, 1,200-foot bridge is just 10 miles per hour.

Nearly 4/5 of the island’s land outside the wildlife refuge is zoned for exclusive farm use—
11,000 acres. The island is also home to the only remaining dairy in Multnomah and Columbia
counties and a lumber mill. Milk tankers pick up from the dairy; log trucks deliver logs to the
lumber company and carry away lumber. During harvest season, thousands of truckloads of
wheat, corn, cucumbers, peas, pumpkins, potatoes and other produce cross the bridge to
mainland markets.
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Dave Fazio is a third-generation island farmer who ships close to 400 truckloads of corn,
cucumbers, wheat, potatoes and peas to market each year. “If we want to keep agriculture on the
island, we have to replace the bridge,” Fazio says. “There is no other solution.” Because of the
weight limit, the “‘double” trailers that normally carry corn cannot cross the bridge. Instead of the
two steps of crossing the bridge pulling the two trailers and loading them, truckers must perform
a time-consuming and dangerous five-step process that includes hauling one trailer at a time
across the bridge and hooking up both trailers along the roadside.

Lime and fertilizer trucks carrying soil replenishers to the dairy and farms cannot fully load their
trucks, which requires more trips. Berry farmer Dave Kunkel estimates he pays $4 per ton extra
to have lime delivered in 80,000-pound loads. “I don’t have any room to go up on my margins,”
Kunkel says. “It costs me more to get supplies on the island and get product off, but I can’t pass
on those costs.”

The Alder Creek Lumber Company moved to the island more than 40 years ago precisely
because of its location—adjacent to a major transport highway with good water access. The
weight-limited bridge, however, means that the normal logging truck, weighing about 98,000
pounds, now must be broken down into separate loads.

Owner Dave Koennecke’s grandfather started this business about the time the great depression
began in 1929. Koennecke is aware of the irony when he says he has to pay loggers about $1.25
extra per ton to do business with him today because of the needed extra trips. “We’re hanging on
by our fingertips,” says Koennecke. “It’s all but impossible to remain competitive. I don’t know
if we’ll still be here when the new bridge is built.”

These same situations have occurred in other rural communities in the last two years. By the
year 2010, ODOT expects that 20 percent of state bridges alone will have weight restrictions that
will require heavy trucks to find alternate routes. As this happens more frequently, more
businesses and communities across the state will be affected, the money available to address the
problems will become more scarce, and emergency bridge restrictions will last for much longer
than Riddle's 20 days in March.
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APPENDIX G
LOCAL COMMUNITY BRIDGE SURVEY

Along with state-owned bridges, city and county bridges are also exhibiting cracking and
deterioration. These local bridges are important connections to economic centers throughout
Oregon. In addition, many local roads and bridges will be used as detour routes if bridges on
state routes fail or must be weight restricted. A survey of local bridges and their importance
for safety and to local economies was undertaken in the summer of 2002. This appendix
summarizes the results of that survey.

In July 2002, ODOT provided the cities and the counties with lists from ODOT’s Bridge
Management System. The lists indicated that 59 city and 364 county bridges were load limited or
had moderate to severe concrete cracking (or both). These worn out bridges are located in 27
cities and 31 counties throughout the state.

In July/August 2002, surveys were sent to all of the cities and counties with bridges on the
ODOT lists (Attachment 1). The surveys asked for information on each bridge on ODOT’s lists.
All of the surveys were returned providing information on 100 percent of the bridges. The survey
instrument and distribution letter is included at the end of this appendix.

The survey data was analyzed and combined with the ODOT Bridge Management System
information for detour routes. This analysis is summarized in Tables G-1 and G-2. Table G-1
identifies information regarding heavy (over 80,000 lbs.) trucks on 88 bridges identified as
economically important. Table G-2 lists 120 bridges that were identified as important to serve
communities and/or residential areas for safety and emergency response. Bridges of economic
importance would be impacted at restrictions of 80,000 lbs. while safety bridges would primarily
be impacted under more severe restrictions.

The impact of restrictions on these local bridges is not addressed directly in the statewide
modeling results. However, this information was combined with modeled truck VMT to provide
information on probable effects of different courses of action to cities and counties throughout
the state.
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Economic Value ($M/yr)

" ic" Bri Avg ADT Average for Heavy Trucks

Total %Posted  All Veh  Truck Detour (mi) Payload  Detours
North West Oregon 2 100% 100 8 100 7 14
Portland Metro 3 33% 2,000 10 16 13 4
North East 20 90% 270 10 65 91 128
South Central Oregon 3 33% 490 7 20 9 3
Rogue Valley 15 7% 3,010 9 63 62 80
Lower John Day 2 100% 60 3 74 2 2
Central Oregon 3 67% 90 12 12 16 9
Mid-Willamette Valley 12 58% 5,180 12 41 62 63
Cascades West 7 43% 130 6 65 20 30
South West 8 38% 2,120 14 69 49 72
South East 4 25% 210 13 51 22 20
Lane 9 44% 2,300 9 79 35 57
All "Economic" Bridges 88 66% 1,170 9 58 388 482

Includes Cracked Hardship A/B bridges per 2002 City/County Bridge Survey; Excludes Bridges with committed funding.
Value assumes $5,000/truck (25 tons/heavy truck, $200/heavy commodity ton)

Detour Cost applies only to trucks over 80,000 lbs, at an average cost of $1.67/mile.

Truck ADT & detour length per Bridge Management System; 24% trucks > 80,0000 Ibs. per Special Weighings Data

ADT = Average Daily Traffic

Table G-1. Heavy Trucks on Local Bridges of Economic Importance by Area

"Safety" Avg ADT Average

Bridges Posted  All Veh  Truck Detour (mi)
North West Oregon 9 78% 670 8 44
Portland Metro 22 64% 1,250 7 58
North East 15 93% 70 6 47
South Central Oregon 2 100% 1,320 6 81
Rogue Valley 13 46% 5,690 10 48
Lower John Day 5 40% 70 6 44
Central Oregon 3 100% 380 2 42
Mid-Willamette Valley 11 82% 370 3 59
Cascades West 18 56% 300 8 43
South West 10 60% 3,400 11 40
South East 8 88% 50 10 65
Lane 4 25% 520 13 63
All "Safety" Bridges 120 68% 1,320 8 51

Total
Includes Cracked Hardship (C/D) bridges without detour and "lifeline" bridges per 2002 City/County Bridg

Excludes Bridges with committed
Truck ADT & detour length per Bridge Management

ADT = Average Daily Traffic

Table G-2. Local Bridges Important for Safety Reasons by Area
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Appendix G - Attachment 1
Survey of City and County Bridges

The Association of Oregon Counties sent the following email to all cities and counties in July
2002.

We are working with ODOT to develop a finance package for Oregon bridges. This package is to
include local agency bridges, as well as the ODOT bridges. It appears the effort will focus on
bridges with severe concrete cracking (State 2 & 3) and bridges with load postings. Over 400
County and City bridges have either severe cracking and/or load postings.

We need to develop an estimate of the cost to replace these bridges. We also need to develop a
system to prioritize the bridges for a multi-phase funding package.

Attached is a memo explaining the details I need. Also attached is a spreadsheet I would like
you to download, enter the data on, and then return to me by E-Mail.

My next meeting with ODOT on this issue is August 5. T would like to have at least of rough
picture of our needs by then. I need time to analyze the responses you give me.

Please return the completed spreadsheet to me by JULY 29TH. If you need time to give me a
better answer, send me your best guess by July 29th, but tell me you will be sending updated
information latter. I will update my data sheets when I get your updated information.

I know this is a very short time frame. However, if we want to be a part of the Bridge Finance
Initiative we must get at least rough numbers and priorities on the table very quickly.

Thanks for your help.
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July 2002 Survey from John Oshel:

We are working with ODOT to develop a finance package for Oregon bridges. This package is to
include local agency bridges, as well as the ODOT bridges. It appears the effort will focus on
bridges with severe concrete cracking (State 2 & 3) and bridges with load postings. We need to
develop an estimate of the cost to replace these bridges. We also need to develop a system to
prioritize the bridges for a multi-phase funding package.

We have developed a method of calculating the cost for bridge replacements based on the
information we can gather from the National Bridge Inventory System (NBIS) data sheets. It is
mostly based on a cost per square foot. We have compared our estimates with the costs of recent
STIP and OTIA projects. On a system basis, our estimating method matches actual costs fairly
well. Individual bridges vary quite a bit. The number may appear high at first but it includes all
project costs, including design, R/W, road approaches, detours and contingencies. We assumed
that there will be some federal money, so all federal standards and procedures will be needed.

The estimates for the bridges in the attached spreadsheet will not be used to program funds for
individual bridges. However, if the estimate for one of the bridges on your list is considerably
lower than your anticipated costs for some special reason we need to know. PLEASE REVIEW
THE LIST OF BRIDGES TO CONFIRM THAT THE ESTIMATED COST IS NOT WAY TOO
LOW. If so, please tell us why. [NOTE: The highlighted bridges on your list, if any, are bridges
already programmed for funding by OTIA or HBRR. For these bridges I put the programmed
amount in the estimate cell]

As part of the prioritization process, we are trying to determine the impact to the community’s
economy (area of the county) caused by a bridge closure. For purposes of the following
questions:
® Industry means any major source of community revenue/employment such as a farm, timber,
manufacturing, commercial or tourism.
= Hardship is to be a determination of the impact on the TOTAL community economy. The
following would be an example related to a lumber mill:
A. If a bridge load posting caused the closure of the only lumber mill in town it would be
“Industry would close or cease to exist.”
B. If there were two other lumber mills in town it would be a “Significant hardship.”
C. If there were another route to the mill, even if longer over a poorer road, it would be
“Some Hardship.”
D. If there was another route, with less than a 20-minute delay, on good roads, it would
be “Little Hardship”

Please answer each of the following questions for each bridge on the attached spread sheet”

1. Is there a feasible detour for trucks that is less than 20 minutes?
Yes No
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2. Is the bridge a primary access to emergency facilities (Lifeline Route)?
Yes No

3. If the bridge were posted, what would be the hardship to the local industry?
A. Industry would close or cease to exist.
B. Significant hardship.
C. Some hardship.
D. Little effect.

My next meeting with ODOT on this issue is August 5. T would like to have at least of rough
picture of our needs by then. I need time to analyze the responses you give me.

PLEASE RETURN THE COMPLETED SPREAD SHEET TO ME BY July 29th. If you need
time to give me a better answer, send me your best guess by August 1%, but tell me you will be
sending updated information latter. I will update my data sheets when I get your updated
information.

I know this is a very short time frame. However, if we want to be a part of the Bridge Finance
Initiative we must get at least rough numbers and priorities on the table very quickly.

Thanks for your help.

Jon Oshel

County Road Program Manager
Association of Oregon Counties
503-585-8351
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APPENDIX H
SURVEYS OF FREIGHT CARRIERS, MANUFACTURERS OF
INDIVISIBLE LOADS, AND TOWBOAT OPERATORS

To assist in identifying the potential impacts of weight restrictions on Oregon’s bridges,
ODOT conducted interviews with a sample of motor carriers and issued a written survey to
shippers. Written surveys were also issued to manufacturers of products that cannot be easily
broken into shipments of less than 80,000 Ibs. (e.g. steel bridge beams) if they can be broken at
all. A third set of interviews and written surveys was issued to towboat/barge operators to
identify whether marine transportation could help meet shippers’ needs if Oregon’s highways
are restricted. These interviews and surveys were conducted to provide an indication of the
impacts of bridge restrictions on Oregon industries and are not intended to fully represent the
Oregon business community. This appendix presents a summary of these three sets of
interviews.

INTERVIEWS OF MOTOR CARRIERS, OCTOBER 2002

Information was obtained from structured interviews of eight motor carrier firms representing as
diverse a group as possible given the small sample size. The purpose of this effort is to provide
motor carrier firms’ insights into anticipated effects of Oregon bridge weight restrictions.
Qualitative data was gathered to supplement the information provided in this summary.

Methodology

A survey instrument developed by ODOT was used to provide the interview direction. However,

the structure allowed those interviewed the opportunity to raise issues while maintaining a

consistent set of questions to provide information on the main areas of interest. The survey was

designed to gather information that:

= Described the basic characteristics of the firm.

= Described characteristics of the fleet and cargo.

= Identified anticipated impacts of bridge weight restrictions on the carrier and the Oregon
economy.

= Identified strategies carriers would adopt to adjust to weight restrictions.

This survey was conducted on a short timeline that resulted in using an untested survey
instrument and relying on the willingness of motor carrier firms to participate. Twelve firms
were invited to participate and eight provided information. The persons interviewed were
predominantly chief executive officers, with the exception of a couple of senior managers.
Survey questions related to two bridge restriction scenarios: 1) all bridges in Oregon are
restricted to weights no greater than 80,000 Ibs. or 2) all bridges in Oregon are restricted except
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for those on the interstate system. These scenarios were selected to reveal the anticipated effects
of bridge restrictions on motor carriers in the extreme case and do not represent anticipated
policy.

Firms were chosen to represent as diverse a group as possible. No effort was made to select a

sample that could be used for statistical analysis. Respondents represented:

¢ Oregon interstate and intrastate carriers

¢ Firms operating at no more than 80,000 Ibs.

¢ Firms operating over 26,000 Ibs. including weights above 80,000 Ibs., both divisible and non-
divisible loads

e Firms which carry a wide variety of freight, such as logs, wood chips, groceries, dry bulk
goods, sand and gravel, and general freight

Respondent Characteristics

The proportion of total miles firms travel in Oregon relative to all miles driven outside of Oregon
varies across the firms surveyed (Figure H-1). One firm traveled exclusively in Oregon, another
almost exclusively in the state. Three firms operate predominantly in Oregon, while two operate
less than 40 percent of their miles in Oregon. One firm did not report mileage information.

98.0% 100.0%
100%
80.0%
80% - 69.5%
- 59.7%
& 60%
< 10% - 38.3%
& 23.6% Unreported
20% - P
0% T ,
1 2 3 4 5 6 7 8
Survey Respondents
Figure H-1. Percent of Total U.S. Miles Traveled in Oregon in 2001
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The motor carriers interviewed represent a broad mix of trucks operating greater and less than
80,000 1Ibs. for divisible loads. Figure H-2 reveals two firms operated a relatively small
proportion of their miles as divisible loads weighing over 80,000 Ibs. One firm operated all
vehicles at less than 80,000 Ibs. or as heavy haul loads weighing more than 98,000 lbs. (these
pay tax under the Road Use Assessment Fee system instead of weight mile taxes'). Three
carriers operated between 39 and 50 percent of their weight miles traveled (WMT) in Oregon
over 80,000 Ibs. Two carriers operated most of their Oregon miles at above 80,000 Ibs.

1009, .89-2%
_ 80% 65.5%
& 60% 49.2%
o 39.3% 39.1%
S 40%

20cyo N 0 Oo/ 12.90/0 1 20/

. o . (o]
0% : : :
1 2 3 4 5 6 7 8

Survey Respondents

Data source: 2001 Highway Use Statistics database

Figure H-2. Oregon Weight Miles Traveled for Trucks over 80,000 Ibs.

Five of the firms registered most of their trucks at weights above 80,000 1bs. (Figure H-3). Two
registered a small proportion of their fleet at weights above 80,000 Ibs. and one registered about
a third of its fleet over 80,000 Ibs. Registration weight represents the maximum weight a truck
will operate. One firm has trucks configured for heavy nondivisible loads. Other firms run both
non-divisible and divisible heavy loads but these cannot be identified and split out using this
data.

' Trucks weighing more than 26,000 Ibs. are subject to the weight mile tax. Trucks operating between 80,000 and
105,500 1bs. pay tax based on the number of axles. Trucks carrying non-divisible loads and weighing over 98,000
Ibs. pay the Road Use Assessment Fee instead of the weight-mile-tax.
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Data source: December 2001 download of MCTD Plate file

Figure H-3. Oregon Truck Registrations Over 80,000 Ibs. - 2001

Effects on Carrier Operations

Motor carriers were asked how they expect their firm would be impacted if all Oregon bridges
were restricted to 80,000 lbs. Some responses were consistent across firms, while others were
unique to individual carriers. Consistent responses across firms include:

Firms will need to purchase more capital. The number of trucks required to haul the
same amount of freight will increase between 30 and 50 percent. Larger firms may be better
positioned to replace obsolete equipment sooner than smaller firms. Firms continuing to use
equipment designed for heavier weights will be at a competitive disadvantage due to the
additional weight of the heavy-duty frame of the vehicle. Heavier vehicle weight means
carrying lighter cargo loads than vehicles designed to operate at 80,000 lbs. Firms selling
trucks in the used-truck market expect to receive a lower market price, due to an over supply
of Oregon trucks.

A variety of carrier costs will increase. Carriers will have to hire and train more
drivers. This poses a particular challenge given the current shortage of truck drivers.
Additional dispatchers, administrative staff and warehouse workers will have to be hired to
cover the increased fleet size. Driving more miles translates into higher vehicle operating
costs for maintenance, fuel and oil costs. These additional costs translate into higher per mile
operating costs, since the same amount of freight is being transported with more trucks.
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Tax burden will increase. Paying tax on more trucks at a lower tax rate will result in an
increase in the overall tax burden. For example, three trucks declaring at 105,500 1bs. and
driving 1,000 miles pay 123.6 mils per mile for eight-axle trucks (132.4 mils for seven-axle
trucks) resulting in a total tax bill of $370.08 ($397.20). If these trucks were replaced with
four trucks weighing 80,000 Ibs., the total tax bill would be $478.80 (119.7 mils per mile).
Thus, the total tax bill would increase between 20 and 30 percent. The actual difference
would depend on the tax paid while operating over 80,000 lbs., which varies by truck weight
and number of axles.

Safety may be affected. The shortage of drivers means newly hired drivers are more
likely of lower quality that could affect safety. Having more trucks on the road increases a
firm’s exposure, increasing the chances of an accident.

Other comments unique to individual firms regarding anticipated effects of weight restrictions on
their business include:

New warehouse facility will be virtually useless.

Every indivisible load trip operating under the Road Use Assessment Fee will require a
bridge analysis, lengthening the process required to obtain a permit.

Chances of getting permission to open new sand and gravel reserves will be severely
reduced. Already difficult to get permission due to local community unwillingness to
tolerate truck traffic Up to 30 percent increase in truck traffic will increase community
resistance to opening new mining sites.

Additional capital required to meet seasonal demand translates into more idle capital during
the off season, much more efficient and less costly when heavier weights are allowed.
Contracts to deliver goods and purchase capital are signed far in advance of the time of
delivery. Changing the allowable weight across the board with little notice would throw a
huge wrench into the business planning aspect of freight transportation. The margin is so
slim, such a change would put some firms out of business right away.

Strategies to Continue Freight Delivery

Firms were asked to describe strategies they would adopt in order to continue delivering their
freight in an environment with an 80,000-1b. bridge weight limit. Besides purchasing additional
equipment, responses include:

Hire more staff to drive more trucks and fill freight supporting roles, like warehouse workers,
dispatchers, administrative services people, managers, etc.

Remove as much weight as possible. Even removing axles will leave the trucks at a weight
disadvantage compared to trucks designed to operate at 80,000 Ibs.

Freeze salaries and reduce benefits to try and absorb some of the additional costs in order to
remain competitive.

Raise prices 20 to 30 percent to cover additional costs, possibly turning away business until
shippers realize price changes are industry wide.

Maintain separate Oregon and Washington fleets.

Use more outsourcing which is often unreliable or turn business away.

Move operation to a different state.
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= Enhance use of rail/barge to the extent possible. Do not expect much cost savings in this
area, because other modes are already used in the most cost-effective manner.

Difference in Impacts if Interstate Bridges are not Weight Restricted

Seven firms stated they would be negatively affected by bridge weight restrictions across all
highways. Of these seven, four firms stated the impact of restrictions on non-interstate highways
alone would impact them the same as restricting all bridges. Three firms stated the effects would
be reduced if interstate bridges were not restricted, but the impact would still be quite significant.
One firm operating trucks predominantly at 80,000 lbs. or less reported the restrictions would not
effect them either way.

Will Freight Move by Rail or Barge?

Firms were asked whether they expected more freight to move by barge or rail if weight

restrictions were placed on Oregon bridges. Respondents stated:

= Freight already amenable to these modes is shipped this way.

= Rail only goes to central points, local rail has been reduced.

= Rail focuses on bulk commodities, they name their own rates, are not cooperative, not
dependable or timely, unlikely alternative.

= Since trucks move goods to and from rail and barge, and trucking costs would rise if
restrictions were placed, the quantity of goods shipped via rail and barge could be reduced if
demand for these goods decreases because of increased trucking costs.

How will the Oregon Economy be Impacted?

Respondents were asked to speculate on the effect bridge weight restrictions would have on the

Oregon economy. Responses were consistent among firms, with comments like:

= Lighter weight limits mean more trucks on the road, which means more oil and fuel used,
more congestion, more air and noise pollution and more wear and tear on Oregon highways.

= QOregon price of goods would rise significantly. Many goods travel by truck in Oregon,
especially to central Oregon. Increased freight costs would simply be passed on to the
consumer.

= Under-capitalized firms would go under.

= Reduced rail movement in Portland for transloading.

®  Oregon-Washington transloading would be compromised.

= QOregon firms would lose competitive edge to other states due to higher shipping costs.

= Job losses in industries that manufacture and ship overweight items like generators, tanks,
etc. These firms would move to other states where they can get their goods to market in a
timely and cost effective manner.

=  Price of wood products would increase, affecting the construction sector.

= Higher prices would make Oregon less attractive to new business and residents.

e There would be a great amount of turmoil in the trucking industry in the short-run while
firms struggle to stay in business and others fail.
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= Shippers will resist paying higher rates and are likely to switch to cheaper, less reliable
carriers that could affect production lines.

Additional Comments

Some comments that fell outside of the previous categories and are noteworthy include the

following:

= The talk about Oregon switching to a divisible weight limit like California and then
comparing the economic effect to California is erroneous. California is a densely populated
state with a number of ports. Average trip length is shorter and California has large
distribution centers by big cities. Oregon isn’t big enough to warrant building such centers.
Our competitive edge comes from the larger trucks we are able to run. California’s freight
season is longer than Oregon’s as well. Comparing Oregon to California is like comparing
apples to oranges.

= States that subsidize their highway program with non-user fees have an unfair advantage over
Oregon. Hopefully the bridge issue will act as the necessary catalyst to get Oregon to do
something to increase and stabilize highway funding sources. Timber receipts once
supplemented highway revenues, but now that has all but vanished and is part of the reason
we are in the mess we are in now.

Conclusion

Information shared by these eight carriers provides some thought provoking results. For
example, if the number of trucks on the road increases, it will have an effect on congestion.
Trucks take up more roadway and need greater distances to accelerate and decelerate. However,
a small proportion of trucks travel during peak period times and do not contribute a lot to peak
period congestion in Oregon. Thus, to determine the actual effect additional trucks would have
on congestion, further detailed analysis is required.

In the case of a greater tax burden, it is likely carriers would end up paying more tax but the
actual amount is unclear. If Oregon decides to replace bridges, tax rates are likely to increase in
order to generate the necessary revenue. If Oregon decides to weight restrict bridges instead,
carriers would end up paying more tax because they would be running more trucks. The increase
in total taxes paid would then depend on the difference between the rates they were paying for
trucks over 80,000 lbs. compared to trucks weighing 80,000 lbs. or less. Tax rates vary
considerably by the number of axles for trucks over 80,000 Ibs.

Clearly, further research is necessary to estimate the magnitude of impacts caused by bridge
restrictions. The motor carriers interviewed clearly stated that the information they provided
represents their best estimate of what the effects could be if bridges were restricted. They could
not quantify the true effect on costs until changes are actually identified and put into place.
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SURVEY OF SHIPPERS OF LARGE INDIVISIBLE LOADS, OCTOBER 2002

Surveys

Industries that ship heavy loads (>80,000 Ibs.) that cannot be broken down to transport in smaller
trucks are expected to be impacted the most by increased weight restrictions on Oregon bridges.
Surveys were sent to five Oregon shippers of goods that are heavy and cannot be divided. The
purpose of this survey is to provide insight into anticipated effects to industries that ship large
indivisible loads as a result of possible Oregon bridge weight restrictions.

Methodology

ODOT planning staff developed the survey instrument. It was intended to interview motor
carriers but is also applicable to producers of heavy goods. The survey was designed to gather
the following information:

= Basic characteristics of the firm

= Characteristics of the fleet and cargo

= Anticipated impacts of bridge weight restrictions on the industry and the Oregon economy

= Strategies that businesses would adopt to adjust to weight restrictions

= Additional comments or concerns

This survey was conducted on a short timeline, which resulted in using an untested survey
instrument and relying on the willingness of businesses to participate. Five firms were invited to
participate, but only four responded given such short notice. The persons interviewed were chief
executive officers or those responsible for shipping operations. The survey questions related to
two bridge restriction scenarios: 1) all bridges in Oregon are restricted to weights no greater than
80,000 1bs. or 2) all bridges in Oregon are restricted except for those on the interstate system.
These scenarios were selected to reveal the anticipated effects of bridge restrictions on producers
of large indivisible loads in the extreme case and do not represent anticipated policy. Firms were
chosen to represent as diverse a group as possible given the small sample size. No effort was
made to select a sample that could be used for statistical analysis.

Respondent Characteristics

Responses were received from the following industries:

=  Manufacturer of industrial process equipment with all equipment built in Oregon but shipped
mostly out of Oregon to the continental U.S. and a small portion exported to foreign
countries. Product is all assembled as one unit.

= Two custom manufacturers of heat exchangers and pressure vessels that serve the pulp and
paper, petrochemical, chemical and nuclear industry. Vessels commonly weigh from 40,000
to 125,000 Ibs. not including the tractor-trailer.

= Steel fabricator that is a major defense contractor for the U.S. government.
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Some firms have equipment for short hauls but the majority of their equipment is contracted to

heavy haul carriers. Goods are transported as much as 300,000 miles annually all over the U.S.

Typical equipment used to haul products include:

=  Multi-axle trucks that can handle loads weighing in excess of 100,000 Ibs.

= Steer car setups in order to move fabricated bridge girders within Oregon.

= Specially designed multi-axle trailers that can accommodate a single unit weighing over
80,000 1bs. up to 170,000 1bs., ranging from 10-18 feet in diameter and from 40-80 feet long.

Impact to Businesses

Businesses were asked how they expect their firm would be impacted if all Oregon bridges were
restricted to 80,000 lbs. Several responded that increased shipping costs would make them
uncompetitive from a cost standpoint with firms outside Oregon. One firm obtains all work by a
low bid process and expressed concern on ability to remain competitive in that bidding
environment.

Other comments unique to individual firms regarding anticipated effects of weight restrictions on

their business include:

=  Manufacturing operation would be decimated. At worst it would be put out of business, at
best business volume would be reduced by about 70 percent. About 50 employees would be
permanently laid off and the business would suffer short-term losses in the six to seven figure
range.

=  With weight restriction, it would be impossible to transport completed vessels to customers
throughout the U.S.

= Costs would increase 33 percent. Labor costs would have a significant increase due to the
requirements of loading a barge as compared to a truck (cranes, lashing crews, tug boards,
dock fees, extra insurance costs of $25,000 per shipment). Freight costs may double from
current job costs.

Strategies to Continue Freight Delivery

Firms were asked to describe strategies they would adopt in order to continue delivering their

product in an environment with an 80,000-Ib. bridge weight limit. Responses were consistent:

= Consider transport by rail or barge but this would be cost prohibitive in most cases (up to 33
percent increase in cost) and would adversely affect the ability to compete with companies in
other states where restrictions do not exist.

= Go out of business.

= Move to a state without travel restrictions. This would be a difficult decision for one firm
because of the large fixed investment in plant and equipment in Oregon.

* Build smaller parts to meet the restricted hauling weights. These parts would need to be
assembled in the field and this would increase total job costs by a third.
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Difference in Impacts if Interstate Bridges are not Weight Restricted?

Firms were asked how their operation would be impacted if Oregon interstate highways were not

restricted but all other Oregon highways were reduced to 80,000 Ib. legal weights. Respondents

stated:

= Shipping needs occur year around, including summer months. Since most of the road
maintenance and repair is performed in the summer with width restrictions due to
construction, most wide and heavy loads are routed around these major highways on side
roads. If non-interstate highways were limited, business would be landlocked and could not
ship its product.

= Many sections of the interstate system will not handle oversize and overweight loads, thus
making it impossible to ship out of the state.

= It would help to have interstate highways unrestricted, but larger diameter loads exceeding
80,000 lbs. must go by other Oregon highways anyway because of the size.

Will Freight Move by Other Modes?

Firms were asked whether they could move their product by other mode if weight restrictions

were placed on Oregon bridges. Respondents stated:

®= There is a rail siding on the business property but width restrictions and logistics of
delivering to customers rarely make it feasible to ship by rail.

= Barging is too expensive and rail can be more restrictive of size even though it can handle the
weight.

= About 75 percent of current transport could be diverted to rail or barge which may double
current freight costs.

Additional Comments

There were several important comments that should be noted, including the following:

= A change of this magnitude would basically cripple the steel industry in the state of Oregon.
It could not compete with other out-of-state companies due to the increased freight costs
incurred. These changes in all likelihood would have the potential to eliminate some, if not
all of the prominent steel fabricators in this area.

= To transport industrial process equipment from Newberg to the Washington State border on
I-5 at Vancouver requires permission of three different districts. If anything, restrictions
need to be reduced.

= QOregon has a reputation of being a difficult state to get large diameter permit loads or heavy
loads out of the state. Truckers and out-of-state customers say, “If they can get out of
Oregon, they can truck our equipment anywhere in the USA. Oregon is the most difficult
state.”

= This change would have a negative impact on a state economy that is struggling to survive in
many areas now. This would be a very bad policy move.
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Conclusions

These conclusions are based on the limited survey responses received and should not be
considered fully representative of the business community.

Generally, producers of large indivisible loads in Oregon could be adversely impacted by load
limiting bridges. In the few instances where product can be made to transport in loads less than
80,000 1bs. and be assembled in the field, cost would be prohibitive. There are few alternatives
to trucking these large loads because of alternative mode availability, accessibility, cost, and size
restrictions.

Many of the heavy indivisible loads use the off-interstate system because of the size of the
product or the location of the business. Improving only the I-5 and 1-84 corridors would be
beneficial but would not help those businesses that rely on the local road system to move their
product.

Several producers indicated that they would go out of business or be forced to locate to other
states that allow large heavy loads to transport on trucks. Although not indicated in the surveys,
it is reasonable to assume that loss of these businesses would make their product less available in
Oregon. Losing these businesses in Oregon would also likely impact businesses that provide
materials or supplies to the manufacturers who responded to the survey.

Given the limited size of the survey, it is recommended that it be expanded to a statistical sample
of indivisible as well as divisible load manufacturers to estimate the magnitude of impacts
caused by bridge restrictions on Oregon industry.

Economic and Bridge Options Report Appendix H
User Surveys Page H-11



SURVEY OF TOWBOAT/BARGE OPERATORS, OCTOBER 2002

To assist in identifying whether marine transportation could help meet shippers’ needs if
Oregon’s highways were restricted to a maximum weight of 80,000 Ibs., ODOT staff interviewed
representatives of Oregon’s towboat/barge industry on October 9, 2002. The following
summarizes the results of this meeting.

Methodology

ODOT staff engaged the ten meeting attendees in a conversation about whether they believed the
towboat/barge industry might capture additional movements of heavy commodities if widespread
weight restrictions were imposed on Oregon’s highways. ODOT staff prepared a written
summary of the conversation and distributed the summary to the Chair of the Columbia River
Towboat Association who convened the meeting. He responded that the summary accurately
covered comments made at the meeting.

Respondent Characteristics

Meeting attendees represented all of the towboat companies operating on the Columbia-Snake
River system.

Characteristics of Commodity/Barge Movements on the Columbia-Snake River
System

A summary of the commodities moved on the Columbia-Snake River System in 2000 is provided
in Table H-1:

Barge Movement Location Million Tons
Portland -The Dalles 10.7
The Dalles - McNary Dam at Umatilla 9.8
Columbia River entrance 41.0
Across the Interstate 5 bridge in Portland 51.0
Across the Interstate 205 (Glenn Jackson) bridge in Portland 35.0

Source: US Army Corps of Engineers
Table H-1. Commodities Moved on the Columbia-Snake River System - 2000

Grain, mostly wheat, is the main commodity shipped on the Columbia-Snake System above
Portland, accounting for about 60 percent of all tonnage shipped. Petroleum products are the
second leading commodities overall accounting for about 25 percent of all tonnage shipped, and
are the most important commodities shipped upriver. Other commodities shipped include forest
products (mostly wood chips), sand and gravel, and various products shipped in containers.
Processed agricultural products are the main commodities shipped by container, although solid
waste (garbage) shipments by container from Vancouver, Washington, have become an
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increasingly important upstream cargo. According to newspaper reports, more containers move
through the Port of Morrow than through any other inland barge terminal in the U.S.

Results of the Conversation

Attendees of the October 9 meeting generally agreed that garbage, specifically Portland area
garbage, represents the single greatest potential for increased barge movements in the I-84
corridor. Attendees believed there was little potential for increased barge movements of grain or
petroleum products because barge companies already move much of these commodities in the
[-84 corridor. The exception is petroleum products for local consumption or products such as
wheat moving from farms or local elevators to barge terminals. A similar conclusion was
reached for long-distance movements of wood chips, most of which in the 1-84 corridor were
thought to move by either barge or rail.

Attendees speculated that there may be potential for additional container movement by barge
from eastern Oregon and Washington but did not have enough information to estimate the
magnitude of such movements. This could include commodities that do not now move by
containers or commodities that currently move in containers on trucks to export terminals in
Portland. They also suggested potential might exist to move containers imported to Portland for
shipment to other parts of the U.S. For example, containers that move by truck to destinations
east of Portland might move by barge to Boardman where they would be loaded on trucks for
further shipment.

The potential for more barge movements between ports on the Oregon coast was discussed to see
if this might provide shippers with an option to truck or rail. Some companies currently move
materials by barge along the coast but they generally move these materials long distances to
other states and do not stop at Oregon coastal ports along the way. Attendees thought intra-
coastal movements of commodities along Oregon’s coast to/from Portland or other destinations
might work under the right circumstances, but they do not believe the market currently was large
enough to make such shipments feasible.

Conclusion

The towboat/barge operators generally believe there is unmet potential to move commodities by
barge on Oregon’s navigable waterways. They are interested in participating in conversations
about the market potential for such movements, especially in the potential for moving more of
the Pacific Northwest’s solid waste by barge. The towboat/barge operators want to work with
shippers, public entities, and other groups to do what they can to help move commodities if
weight restrictions are imposed on Oregon’s highways and local roads.
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SURVEY OF RAIL CARRIERS, NOVEMBER-DECEMBER 2002

To assist in identifying whether rail transportation could help meet shippers’ needs if Oregon’s
highways were restricted to a maximum weight of 80,000 lbs., ODOT staff surveyed
representatives in Oregon’s rail industry in November-December 2002. The following
summarizes the results of the survey.

Methodology

ODOT Planning Section and Rail Division staff developed a survey form similar to forms
developed to survey representatives of the trucking and marine industries. The survey was sent
to representatives of Oregon’s two Class I carriers—the Burlington Northern Santa Fe and the
Union Pacific—and to Oregon’s short line railroads. The information below summarizes
characteristics of Oregon’s rail industry and results of the survey.

Respondent Characteristics

Respondents represented one Class I carrier as well as five regional and short line railroads. The
five regional and short line railroads operate over a majority of Oregon’s short line rail mileage.
Their responses probably are representative of those that would be obtained from the short line
railroads not responding to the survey.

Characteristics of Oregon’s Rail System and Commodities Moved

The Burlington Northern Santa Fe and the Union Pacific railroads operate about 60 percent of
Oregon’s 2,300 miles of rail line. FEighteen regional and short line railroads operate the
remaining 40 percent. These two Class I railroads operate roughly parallel to the I-5, [-84, US
97 and OR 58 highway corridors. The two regional and short line railroads with the greatest
mileage—the Portland and Western and the Central Oregon and Pacific—operate primarily
along the I-5 corridor and in corridors to the Pacific Coast. The other short-line railroads operate
in a variety of locations across Oregon.

Information from the American Association of American Railroads, based on data from the
Surface Transportation Board, shows that in the year 2000, the state’s twenty railroads moved
approximately 62 million tons of freight through and within Oregon. Of this total, about 41
million tons had origins or destinations in Oregon.

Lumber and wood products accounted for 43 percent of year 2000 tonnage with origins in
Oregon. Pulp and paper was a distant second with 15 percent of total tonnage. No other product
category accounted for more than 10 percent of the total. Other categories included mixed
freight, primary metal products, and glass and stone products.

Chemicals accounted for 22 percent of year 2000 tonnage with destinations in Oregon. The farm
products category was second with 16 percent of the total. No other product category accounted
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for more than 10 percent of total tonnage.

Other categories included coal, waste and scrap

material, and mixed freight, each with nine percent of total tonnage with destinations in Oregon.

Survey Results

The survey of rail carriers yielded information about commodities similar to the patterns based
on Surface Transportation Board data. Table H-2 illustrates the variety of commodities carried as

reported by survey respondents.

Commodity Grouping

Examples of Commodities Hauled

Agricultural goods and food products

Beer, frozen foods, fruit, grains, grass seed

Aggregates and minerals

Clay, cornerstone minerals, rock, sand

Cement

Chemicals and petroleum products

Acetone, acid, antifreeze, ethylene glycol, fertilizer,
fuel oils, hydrogen peroxide, methanol, naphtha
petroleum, petroleum distillates, propane, sulfuric

acid, waste oil, wax

Coal

Forest products

Furniture, lumber, logs, particle board, plywood,

veneer, wood chips

Machinery

Pulp and paper products

Plastics

Steel, including scrap

Transportation products

Autos

Table H-2. Commodities Hauled by Oregon Railroads

If a sizable portion of Oregon’s highways and local roads were weight-restricted to 80,000 lbs.,
Oregon’s railroads believe they could accommodate a portion of the freight that is now hauled in
overweight trucks. The amount of additional anticipated traffic varied from about five percent to
as much as 40 percent. Additional freight hauled primarily would be the same or similar
commodities that railroads currently haul. The specific amount of additional traffic moved by
railroads would vary according to the following:

= the specific transportation corridor and commodities shipped along it

= the locations of weight restricted bridges relative to the location of rail lines
= condition of the rail infrastructure, including adequacy to accommodate 286,000-1b. railcars
= availability of reload and other intermodal transfer facilities

= reliability of service
= shipper concerns
= avariety of other factors
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Overall, the railroads believe they have adequate capacity to accommodate the additional traffic
that they might accrue as a result of bridge weight restrictions.

In the short term (0-5 years), rail carriers would work with shippers to identify ways to meet
needs for moving commodities. This might include increased marketing to small shippers about
the possibilities of using rail or marketing to shippers that do not currently use rail.

Over the longer term (more than 5 years), rail carriers would seek to better serve shippers by
making strategic investments to upgrade service reliability. This would include investments in
rail trackage and other rail infrastructure such as bridges and tunnels. Several carriers mentioned
concerns about capacity to accommodate rail cars loaded to the heavier weights (286,000 Ibs.)
now being hauled on Class I railroads.

Carriers would work with shippers and others to improve intermodal transfer facilities and
roadway connections to them, and would explore options for additional reload and intermodal
facilities in locations such as in Albany, Eugene, Halsey, Hillsboro, Klamath Falls, McMinnville,
Medford, Rainier/St. Helens, Roseburg and Salem. The carriers generally believed that
sufficient rail cars could be obtained to haul the additional traffic. Other equipment-related
concerns included the availability of locomotives to move the additional traffic.

Opportunities for Class I railroads and several regional and short line railroads would be reduced
if the 80,000-1b. weight restrictions did not apply to the Interstate highways and other corridors
where these railroads operate. Investments to minimize or eliminate highway weight restrictions
on these corridors would lessen the opportunities for rail and other modes to contribute to the
transportation needs of shippers of heavy commodities.

The ability of short line railroads to meet needs of heavy commodity shippers would depend in
part on the availability of funding to invest in infrastructure and equipment. Railroad companies
typically have made these investments with little public funding assistance. Some carriers,
however, are recognizing that their internally generated revenues may not be enough to meet all
of their investment needs. They have become more willing to explore opportunities for public
funding of rail investments. Short line railroads, which haul a considerable portion of Oregon’s
rail commodities, may need funding from public sources to make some of the investments
necessary to accommodate heavy commodity shippers and to support the local economies where
shippers using their services are located.

Conclusion

Railroad companies remain interested in participating in conversations about the market potential
for moving commodities that would be affected by the imposition of 80,000-1b. weight limits on
Oregon’s bridges. Rail carriers want to work with shippers, public entities, and other groups to
help support Oregon’s transportation needs by moving the commodities that would be affected
by bridge weight restrictions.
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APPENDIX |
SPECIFIC BRIDGE IMPROVEMENT RECOMMENDATIONS BY STAGE

This appendix lists state and local bridges with potential work over the next ten years. A
summary of bridge improvements is followed by a listing of individual state and local bridges
anticipated for improvement over the next 10 years. Bridges are listed by each stage discussed
in the report. Because of the number of bridges on each improvement corridor, only those
identified for improvement in the next 10 years are listed. A complete list of all bridges on all
corridors is available from the ODOT Bridge Section. It must be stressed that this is a
preliminary list of bridges and is based on existing information. The specific bridges to be
improved in each stage will modify somewhat as more information is developed through the
scoping and design process.

TABLE I-1. SUMMARY OF BRIDGE IMPROVEMENTS BY STAGE

Section | NoWork | Repair | Replace | Cost
STAGE 1
US 20 (Bend - Ontario) 16 2 1 $2,968,000
US 26 (1-205 - Madras) 12 1 6 $21,298,800
US 97 (Madras - CA Border) 34 1 14 $49,114,800
Local 0 0 24 $27.,255,703
Stage 1 Total 62 4 45 $100,637,303
STAGE 2
I-5 (I-205 - Salem) 28 2 3 $61,030,800
I-84 (ALL) 189 13 53 $313,991.,800
US 30 (Astoria - Longview 8 1 6 $17,080,000
Bridge)
US 395 (Except US 20) 17 1 11 $18,672,000
OR 126 (Eugene - US 97) 26 2 5 $17.360,000
Local 0 0 41 $55,632,675
Stage 2 Total 268 19 119 $483,767,275
STAGE 3
I-5 (Salem - OR 58) 47 21 41 $§228,287,200
US 20 (I-5 - Newport) 22 8 6 $33,729.,400
OR 58 (ALL) 7 6 6 $36,702,000
Local 0 0 23 $37.868,215
Stage 3 Total 76 35 76 $336,586,815
STAGE 4
I-5 (OR 88 - OR 42) 23 10 48 $243,624,000
OR 42 (ALL) 28 5 12 $67,971,000
Local 0 0 14 $69,128,652
Stage 4 Total 51 15 74 $380,723,652
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TABLE I-1. SUMMARY OF BRIDGE IMPROVEMENTS BY STAGE continued

SUMMARY OF BRIDGE IMPROVEMENTS BY STAGE
Section | NoWork | Repair | Replace | Cost
STAGE 5
I-5 (OR 42 - CA Border) 25 11 57 $303,888,200
Local 0 0 24 $86,405,245
Stage 5 Total 25 11 81 $390,293,445
INDIVIDUAL LOW-COST BRIDGES
US 95 (ALL) 5 1 1 $1,400,000
US 97 (Madras - Biggs) 10 1 3 55,692,000
OR 31 (ALD) 7 0 2 $800,000
Low-Cost Bridge Total 125 2 6 $7,892,000
TOTAL 607 86 401| $1,699,900,490
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TABLE I-2. STATE BRIDGES BY STAGE

Section OTIA
Name Facility Bridge Name I | 1 |STIP| Action| Cost$
STAGE 1

uUs 20 US 20 (HWY 007) Miller Creek, Hwy 7 NO NO NO Replace 968,000

(Bend - UsS 20 (HWY 007) Stinkingwater Creek, Hwy 7 NO NO NO Repair 1,000,000

Onfario)  |US 20 (HWY 007) Middle Fork Malheur River, Hwy 7 NO NO NO Repair 1,000,000
US 26 (HWY 053) Hwy 53 over BNSF NO NO NO Replace 4,284,000
US 26 (HWY 026) Alder Creek, Hwy 26 NO NO NO Replace 3,650,000
US 26 (HWY 026) Wildcat Creek, Hwy 26 NO NO NO Replace 1,496,000
US 26 (HWY 026) Zig Zag River, Hwy 26 at MP 43.81 NO NO NO Replace 4,604,000
US 26 (HWY 026) Zig Zag River, Hwy 26 at MP 46.02 NO NO NO Replace 1,944,000
OR 224 (HWY 171)WB Hwy 171 WB over UPRR Mainline NO NO NO Repair 1450,,800
OR 224 (HWY 171)WB Rock Creek, Hwy 171 WB NO NO NO Replace 3,870,000

us 97 Us 97 (HWY 004) Hwy 4 over UPRR NO NO NO Replace 3,844,000

(Madras - |US 97 (HWY 004) Spring Creek, Hwy 4 NO NO NO Replace 1,380,000

CA us 97 (HWY 004) Hwy 4 over Hwy 422 (Chiloquin) NO NO NO Replace 1,384,000

Border) US 97 (HWY 004) Barkley Springs Irrigation Canal, Hwy 4 NO NO NO Replace 956,000
US 97 (HWY 004) Algoma Log Pond, Hwy 4 NO NO NO Replace 1,384,000
ON RAMP TO HWY 4 USBR Canal, Nevada Ave Conn to Hwy 4 NO NO NO Replace 3,090,000
Us 97 (HWY 004) USBR Canal, Hwy 4 NO NO NO Replace 3,302,000
usS 97 (HWY 004) Hwy 4 over Oxing California Ave (Klamath Falls) NO NO NO Replace 9,012,000
OFF RAMP U S 97 Link River, Hwy 4 NB Conn NO NO NO Replace 5,958,000
us 97 (HWY 004) Hwy 4 over Green Springs Dr (Old Alignment) & NO NO NO Replace 9,484,000

BNSF

Us 97 (HWY 004) Hwy 4 over Crescent Conn NO NO NO Replace 1,384,000
US 97 (HWY 004)NB  Willow Creek, Hwy 4 NB NO NO NO Replace 930,000
UsS 97 (HWY 004) Hwy 4 over BNSF (Terrebonne) NO NO NO Repair 1,258,800
Us 97 (HWY 004) Pilot Butte Canal, Hwy 4 at MP 129.72 NO NO NO Replace 1,258,000
UsS 97 (HWY 004) North Unit Canal & Swalley Canal, Hwy 4 NO NO NO Replace 4,490,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 |STIP| Action| Cost$
STAGE 2
[-5 (I-205 - |I-5 (HWY 001) CON Chemawa Rd NE Conn to Hwy 1 SB over Hwy 72 NO NO NO Repair 1,894,200
Salem) (Salem Pkwy)
-5 (HWY 00T) NB Hwy 1 NB over Hwy 51 SB NO NO NO Replace 3,818,000
I-5 (HWY 00T1) SB Hwy 1 SB over Hwy 51 SB NO NO NO Replace 5,532,000
[-5 (HWY 001) CON Hwy 1 Conn #1 over Hwy 51 NB NO NO NO Repair 1,362,600
[-5 (HWY 001) Willamette River, Hwy 1 (Boone Bridge) NO NO NO Replace 48,424,000
[-84 (ALL) |WB CON TO HWY 1 SB Hwy 2 WB Conn to Hwy 1 SB over Hwy 1 (Banfield NO NO NO Replace 24,978,000
Intch)
HOLLADAY ST CON  NE Holladay St Conn WB over UPRR NO NO NO Replace 5,188,000
WB
102ND AVE NE 102nd Ave over Hwy 2 EB NO NO NO Replace 14,710,000
102ND TO HWY 2 WB NE 102nd Conn to Hwy 2 WB over UPRR NO NO NO Replace 5,036,000
102ND AVE NE 102nd Ave over Hwy 2 Conns #2 &#3 & Hwy 64 NO NO NO Repair 3.281,400
Conns #1 & #2
-84 (HWY 002) EB Sandy River, Hwy 2 EB NO NO NO Replace 13,382,000
[-84 (HWY 002) EB Hwy 2 EB over Conn #2 (Jordan Rd) NO NO NO Replace 686,000
-84 (HWY 002) WB Hwy 2 WB over Conn #2 (Jordan Rd) NO NO NO Replace 686,000
[-84 (HWY 002) CON Hwy 2 Conn #1 to Corbett Conn #2 (Corbett NO NO NO Replace 8,932,000
IntchQ)
CORBETT OXG HWY 2 Corbett Conn #2 to Hwy 2 over Hwy 2 (Corbett NO NO NO Repair 1,164,600
Intchg)
CONN ROOSTER Rooster Rock Park Conn over Hwy 2 NO NO NO Replace 3,560,000
ROCK
[-84 (HWY 002) CON Hwy 2 Conn Rt over UPRR NO NO NO Replace 9,426,000
-84 (HWY 002) EB Hwy 2 EB over Hwy 100 & UPRR (Dodson) NO NO NO Replace 8,600,000
[-84 (HWY 002) EB Moffett Creek, Hwy 2 EB NO NO NO Replace 6,392,000
-84 (HWY 002) WB Moffett Creek, Hwy 2 WB NO NO NO Replace 5,114,000
-84 (HWY 002) EB Tanner Creek, Hwy 2 EB NO NO NO Replace 6,148,000
[-84 (HWY 002) WB Tanner Creek, Hwy 2 WB NO NO NO Replace 9,438,000
[-84 (HWY 002) WB Hwy 2 WB over Moody St (Cascade Locks) NO NO NO Replace 3,458,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 | STIP | Action | Cost$

[-84 (ALL) |I-84 (HWY 002) EB Hwy 2 EB over Moody St (Cascade Locks) NO NO NO Replace 3,458,000
-84 (HWY 002) EB Hwy 2 EB over Hwy 2 WB Conn to Hwy 100 NO NO NO Replace 3,780,000
[-84 (HWY 002) WB Hwy 2 WB over Hwy 2 WB Conn to Hwy 100 NO NO NO Replace 3,236,000
[-84 (HWY 002) Herman Creek, Hwy 2 NO NO NO Replace 3,158,000
[-84 (HWY 002) Hwy 2 over Herman Creek Conn NO NO NO Replace 3,114,000
[-84 (HWY 002) Hwy 2 over Conn (Wyeth Intchg) NO NO NO Replace 2,820,000
-84 (HWY 002) Hwy 2 over Conn Viento Intchg NO NO NO Replace 2,820,000
[-84 (HWY 002) EB Hwy 2 EB over Jaymar Rd (Westcliff Dr) NO NO NO Replace 1,850,000
-84 (HWY 002) EB Hwy 2 EB over UPRR NO NO NO Repair 2,637,000
[-84 (HWY 002) Hwy 2 over Conn 2 NO NO NO Replace 3,118,000
-84 (HWY 002) Rock Creek, Hwy 2 NO NO NO Replace 3,668,000
[-84 (HWY 002) CON  Mosier WB Conn over Hwy 2 NO NO NO Replace 2,884,000
[-84 (HWY 002) CON  Mosier Conn over UPRR NO NO NO Replace 3,002,000
[-84 (HWY 002) Mosier Creek, Hwy 2 NO NO NO Replace 4,400,000
-84 (HWY 002) Fifteen Mile Creek, Hwy 2 NO NO NO Replace 8,014,000
[-84 (HWY 002) Hwy 2 over The Dalles Dam Access Conn NO NO NO Repair 1,000,000
CONN 2/MAIN ST (2) Boardman Intchg Conn (Main St) over Hwy 2 NO NO NO Replace 4,428,000
[-84 (HWY 006) Hwy 6 EB over Irrigon Junction Infchg Conn NO NO NO Replace 4,204,000
[-84 (HWY 006) WB Hwy 6 WB over Hwy 70 EB NO NO NO Repair 1,000,000
[-84 (HWY 006) EB Hwy 6 EB over Hwy 70 EB NO NO NO Repair 1,014,000
IRR FR RD (6) Hwy 6 Frtg Rd over Hwy 6 EB (Emigrant Hill Intchg) NO NO NO Repair 1,000,000
IRR FR RD (6) Hwy 6 Frtg Rd over Hwy 6 WB (West Emigrant Park  NO NO NO  Repair 1,298,400

Intchg)
IRR CONN FRRD (6) Hwy 6 Frtg Rd Conn over Hwy 6 EB (East Emigrant  NO NO NO  Repair 2,368,800
Park IntchQ)

[-84 (HWY 006) EB Hwy 6 EB over Frig Rd & UPRR (Meacham) NO NO NO Replace 6,006,000
1-84 (HWY 006) WB  Hwy 6 WB over Frtg Rd & UPRR (Meacham) NO NO NO Replace 6,018,000
MT EMILY ROAD Mt Emily Road Conn over Hwy 6 (Kamela Intchg) NO NO NO Replace 3,754,000
-84 (HWY 006) Hwy 6 over Emigrant Hill Frtg Rd & UPRR (Glover) NO NO NO Replace 5,808,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | Il |STIP | Action| Cost$

[-84 (ALL) |UPPER PERRY CON Hwy 6 Conn over Hwy 6 (Upper Perry Intchg) NO NO NO Replace 2,618,000
CONN 2/CORD (6) Hwy 6 Conn over Hwy 6 (Foothill Rd Intch) NO NO NO Repair 1,423,800
[-84 (HWY 006) Hwy 6 EB over UPRR (North Powder) NO NO NO Replace 2,918,000
[-84 (HWY 006) EB Hwy 6 EB over Conn & UPRR (Encina Intfchg) NO NO NO Repair 1,233,600
[-84 (HWY 006) WB Hwy 6 WB over Conn & UPRR (Encina Intchg) NO NO NO Repair 1,264,200
[-84 (HWY 006) EB Hwy 6 EB over Alder Creek Rd NO NO NO Replace 2,342,000
[-84 (HWY 006) WB Hwy 6 WB over Alder Creek Rd NO NO NO Replace 2,356,000
[-84 (HWY 006) Burnt River (Dixie Creek), Hwy 6 NO NO NO Replace 4,484,000
-84 (HWY 006) Hwy 6 over Lime Intchg Conn NO NO NO Replace 10,874,000
STANTON BLVD. Stanton Blvd over Hwy 6 NO NO NO Replace 2,538,000
[-84 (HWY 006) EB Hwy 6 EB over Doman Road NO NO NO Replace 1,910,000
-84 (HWY 006) EB Hwy 6 EB over UPRR (Ore-lda) NO NO NO Replace 2,810,000
[-84 (HWY 006) WB Hwy 6 WB over UPRR (Ore-lda) NO NO NO Replace 2,810,000
[-84 (HWY 006) Snake River, Hwy 6 WB NO NO NO Replace 12,832,000
[-84 (HWY 006) Snake River, Hwy 6 EB NO NO NO Replace 12,832,000
US 395 (HWY 054) Hwy 54 over Hwy 6 (Stanfield Jct Intchg) NO NO NO Replace 8,086,000
US 30 (HWY 066) EB Grande Ronde River & UPRR & Hwy 6 EB, Hwy 66 EB NO NO NO Replace 4,628,000

(Oro Dell)
US 30 (HWY 066) WB  Grande Ronde River & UPRR & Hwy 6 EB, Hwy 66 NO NO NO Replace 7,094,000
WB (Oro Dell)

US 30 (HWY 067) Hwy 67 over Hwy 6 (W Pendleton Intchg) NO NO NO Replace 4,542,000
OR 244 (HWY 341) Hwy 341 over Hwy 6 (Hilgard Intchg) NO NO NO Repair 1,044,000
OR 201 (HWY 455) Hwy 455 over Hwy 6 (North Ontario Infchg) NO NO NO Replace 3,314,000

uUs 30 LONGVIEW BR CONN Lewis & Clark Br Conn over Hwy 2W NO NO NO Replace 4,852,000

(Astoria - [HWY 2W Lost Creek, Hwy 2W NO NO NO Replace 1,296,000

Longview |HWY 2w Hwy 2W over Swedetown County Rd NO NO NO Repair 1,000,000

Bridge)  |HwWyY 2w Clatskanie River, Hwy 2W NO NO NO Replace 3,556,000
US 30 (HWY 02W) Gnat Creek, Hwy 2W NO NO NO Replace 2,162,000
US 30 (HWY 02W) Big Creek, Hwy 2W NO NO NO Replace 2,830,000
PRIVATE RD Maggie Johnson Rd over Hwy 2W NO NO NO Replace 1,384,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 |STIP | Action| Cost$

US 395 US 395 (HWY 019) Crooked Creek, Hwy 19 at MP 126.92 NO NO NO Replace 490,000

(Except US|US 395 (HWY 028) McKay Creek, Hwy 28 NO NO NO Replace 1,922,000

20) US 395 (HWY 028) East Fork Birch Creek, Hwy 28 (Pilot Rock) NO NO NO Replace 1,64,000
UsS 395 (HWY 028) Camas Creek, Hwy 28 NO NO NO Replace 2,812,000
UsS 395 (HWY 028) North Fork John Day River, Hwy 28 (Dale) NO NO NO Replace 3.64,000
US 395 (HWY 028) Middle Fork John Day River, Hwy 28 (Ritter Junction) NO NO NO Replace 3,712,000
US 395 (HWY 028) Smith Creek, Hwy 28 NO NO NO Replace 412,000
US 395 (HWY 028) Fox Creek, Hwy 28 NO NO NO Replace 470,000
US 395 (HWY 028) Beech Creek, Hwy 28 at MP 110.20 NO NO NO Repair 1,000,000
US 395 (HWY 048) Canyon Creek, Hwy 48 NO NO NO Replace 864,000
US 395 (HWY 048) Trout Creek Oflow, Hwy 48 at MP 42.95 NO NO NO Replace 400,000
UsS 26 (HWY 005) John Day River, Hwy 5 (Coles) NO NO NO Replace 2,362,000

OR 126 OR 126 (HWY 015) Eugene Water Board Canal, Hwy 15 at MP 13.06 NO NO NO Replace 4,030,000

(Eugene - (Walterville)

us 97) OR 126 (HWY 015) Gate Creek, Hwy 15 (Vida) NO NO NO Replace 3,232,000
OR 126 (HWY 015) Elk Creek, Hwy 15 NO NO NO Repair 1,000,000
OR 126 (HWY 015) Blue River Bridge, Hwy 15 NO NO NO Replace 3,050,000
OR 126 (HWY 215) Scoftt Creek, Hwy 215 NO NO NO Replace 1,124,000
OR 126 (HWY 227)WB Hwy 227 WB over Hwy 227 Conn #3 NO NO NO Repair 1,000,000
US 20 (HWY 017) Hwy 4 NB Conn to Hwy 17 WB over Hwy 4 SB NO NO NO Replace 3,924,000

STAGE 3

[-5 (Salem |I-6 (HWY 001) Hwy 1 over Franklin Blvd & UPRR (Goshen) NO NO NO Replace 10,672,000

-OR58) |I-5(HWY 001) Hwy 1 over Hwy 225 Conn (McVay Access) NO NO NO Replace 916,000
-5 (HWY 00T) Willamette River & Hwy 15 & UPRR, Hwy T & Hwy TW NO  NO NO Replace 48,692,000
HWY 69 Hwy 69 over Hwy 1 NO NO NO Repair 2,583,600
HWY 225 Hwy 225 over Hwy 1 NO NO NO Replace 7,252,000
[-5 (HWY 00T1) NB Hwy 1 NB over UPRR (Abandoned) & Game Farm  NO NO NO Replace 6,116,000

Rd
[-5 (HWY 001) SB Hwy 1 SB over UPRR (Abandoned) & Game Farm  NO NO NO Replace 4,822,000
Rd

I-5 (HWY 001) NB McKenzie Oflow, Hwy 1 NB at MP 196.19 NO NO NO Repair 1,000,000
I-5 (HWY 001) SB McKenzie Oflow, Hwy 1 SB at MP 196.19 NO NO NO Repair 1,000,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 |STIP | Action| Cost$

I-5 (Salem [I-56 (HWY 001) NB McKenzie Oflow, Hwy 1 NB at MP 196.69 NO NO NO Replace 2,578,000

-OR58) |I-5(HWY 001) SB McKenzie Oflow, Hwy 1 SB at MP 196.69 NO NO NO Replace 2,578,000
[-5 (HWY 001) NB McKenzie River & Frtg Rd, Hwy 1 NB (Spores) NO NO NO Replace 11,354,000
[-5 (HWY 001) SB McKenzie River & Frig Rd, Hwy 1 SB (Spores) NO NO NO Replace 11,354,000
[-5 (HWY 00T) NB Muddy Creek, Hwy 1 NB NO NO NO Replace 2,070,000
I-5 (HWY 00T1) SB Muddy Creek, Hwy 1 SB NO NO NO Replace 2,070,000
[-5 (HWY 001) SB Courtney Creek, Hwy 1 SB NO NO NO Repair 1,000,000
[-5 (HWY 001) NB Courtney Creek, Hwy 1 NB NO NO NO Repair 1,000,000
I-5 (HWY 00T1) SB Sodom Ditch Oflow, Hwy 1 SB NO NO NO Repair 1,000,000
I-5 (HWY 001) NB Sodom Ditch Oflow, Hwy 1 NB NO NO NO Repair 1,000,000
[-5 (HWY 001) SB Calapooia River, Hwy 1 SB NO NO NO Replace 2,454,000
[-5 (HWY 001) NB Calapooia River, Hwy 1 NB NO NO NO Replace 2,454,000
I-5 (HWY 001) NB Calapooia Oflow, Hwy 1 NB at MP 220.04 NO NO NO Replace 2,944,000
I-5 (HWY 001) SB Calapooia Oflow, Hwy 1 SB at MP 220.04 NO NO NO Replace 2,944,000
I-5 (HWY 001) SB Sodom Ditch Oflow, Hwy 1 SB NO NO NO Repair 1,000,000
I-5 (HWY 00T1) SB Sodom Ditch, Hwy 1 NB NO NO NO Replace 4,594,000
I-5 (HWY 00T1) SB Sodom Ditch, Hwy 1 SB NO NO NO Replace 4,594,000
[-5 (HWY 00T) NB Butte Creek, Hwy 1 NB NO NO NO Repair 1,000,000
I-5 (HWY 00T1) SB Butte Creek, Hwy 1 SB NO NO NO Repair 1,000,000
OR 228 (HWY 212) Hwy 212 over Hwy 1 NO NO NO Repair 1,000,000
-5 (HWY 00T) NB Oak Creek, Hwy 1 NB NO NO NO Repair 1,000,000
I-5 (HWY 001) SB Oak Creek, Hwy 1 SB NO NO NO Repair 1,000,000
[-5 (HWY 00T1) NB Hwy 1 NB over AERC (Tallman Branch) NO NO NO Replace 3,536,000
-5 (HWY 001) SB Hwy 1 SB over AERC (Tallman Branch) NO NO NO Replace 3,536,000
I-5 (HWY 001) SB Cox Creek, Hwy 1 SB NO NO NO Replace 1,364,000
I-5 (HWY 001) NB Cox Creek, Hwy 1 NB NO NO NO Replace 1,364,000
I-5 (HWY 001) SB Hwy 1 SB over Hwy 58 NB (North Albany Intchg) NO NO NO Replace 3,010,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 |STIP | Action| Cost$

[-5 (Salem |I-6 (HWY 00T1) NB Hwy 1 NB over Hwy 58 NB (North Albany Intchg) NO NO NO Replace 3,248,000

-OR58) |I-5(HWY 001) NB Hwy 1 NB over Knox Butte Rd (North Albany Infchg) NO  NO NO  Repair 1,000,000
I-5 (HWY 001) SB Hwy 1 SB over Knox Butte Rd (North Albany Infchg) NO NO NO Replace 2,256,000
[-5 (HWY 001) NB Hwy 1 NB over Murder Creek Rd NO NO NO Repair 1,000,000
[-5 (HWY 001) SB Hwy 1 SB over Murder Creek Rd NO NO NO Repair 1,000,000
I-5 (HWY 00T1) SB Murder Creek, Hwy 1 SB NO NO NO Repair 1,000,000
VIEWCREST RD Viewcrest Rd over Hwy 1 NO NO NO Replace 5,306,000
I-5 (HWY 00T1) SB Hwy 1 SB over UPRR & Hwy 164 NO NO NO Replace 7,944,000
DEVER-CONNER RD  Dever-Conner Road over Hwy 1 NO NO NO Replace 4,428,000
I-5 (HWY 001) SB Santiam Oflow No 4, Hwy 1 at MP 240.42 NO NO NO Repair 1,022,400
I-5 (HWY 001) SB Santiam Oflow No 3, Hwy 1 SB at MP 241.12 NO NO NO Repair 1,000,000
I-5 (HWY 001) SB Santiam Oflow No 2, Hwy 1 SB at MP 241.35 NO NO NO Repair 1,345,200
I-5 (HWY 001) SB Santiam Oflow No 1, Hwy 1 SB at MP 241.70 NO NO NO Repair 1,000,000
TALBOT RD Talbot Rd over Hwy 1 NO NO NO Replace 3,100,000
[-5 (HWY 001) SB Chehulpun Creek (Doty Creek), Hwy 1 SB NO NO NO Replace 954,000
[-5 (HWY 001) SB Sidney Power Canal, Hwy 1 SB NO NO NO Replace 00,000
ANKENY HILL RD Ankeny Hill Rd over Hwy 1 NO NO NO Replace 4,086,000
[-5 (HWY 001) SB Hwy 1 SB over Hwy 1E NB (Commercial St SE) NO NO NO Replace 2,270,000
-5 (HWY 001) Hwy 1 over Boone Rd SE NO NO NO Replace 2,820,000
-5 (HWY 001) Hwy 1 over Marietta St SE NO NO NO Replace 2,798,000
-5 (HWY 001) Hwy 1 over UPRR Main Line NO NO NO Replace 3,706,000
-5 (HWY 00T1) Hwy 1 over Turner Rd SE NO NO NO Replace 2,820,000
[-5 (HWY 00T1) NB Mill Creek, Hwy 1 NB NO NO NO Replace 2,326,000
-5 (HWY 001) SB Mill Creek, Hwy 1 SB NO NO NO Replace 2,370,000
US 20 (HWY 016) Hwy 16 over Hwy 1 & Conns NO NO NO Replace 7,528,000
HWY 164 Hwy 164 over Hwy 1 NO NO NO Replace 3,208,000

US 20 (I-5 - |US 20 (HWY 033) Beaver Creek, Hwy 33 at MP 3.23 NO NO NO Repair 1,000,000

Newport) |US 20 (HWY 033) Beaver Creek, Hwy 33 at MP 4.19 NO NO NO Repair 1,000,000
US 20 (HWY 033) Beaver Creek, Hwy 33 at MP 4.47 NO NO NO Repair 1,000,000
US 20 (HWY 033) Little Beaver Creek, Hwy 33 NO NO NO Repair 1,000,000

Economic and Bridge Options Report Appendix I

Specific Bridge Improvement Recommendations by Stage

Page I-9



TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | Il |STIP | Action| Cost$
US 20 (-5 - |US 20 (HWY 033) Hayes Creek, Hwy 33 NO NO NO Replace 1,202,000
Newport) [US 20 (HWY 033) Yaquina River, Hwy 33 NO NO NO Replace 2,446,000
US 20 (HWY 033) Marys River & WPRR, Hwy 33 at MP 39.34 NO NO NO Replace 3,564,000
US 20 (HWY 033) Hwy 33 over Harris Rd & WPRR (Wren Conn) NO NO NO Replace 4,412,000
US 20 (HWY 033) Marys River, Hwy 33 at MP 48.88 (Noon) NO NO NO Repair 1,347,000
US 20 (HWY 033) Hwy 33 over WPRR NO NO NO Replace 3,742,000
US 20 (HWY 033) Hwy 33 EB over Hwy 1W SB NO NO NO Replace 8,906,000
OR 34 (HWY 210) Calapooia River, Hwy 210 NO NO NO Repair 2,015,400
OR 34 (HWY 210) Calapooia Oflow, Hwy 210 at MP 5.85 NO NO NO Repair 1,095,000
OR 34 (HWY 210) Calapooia Oflow, Hwy 210 at MP 5.91 NO NO NO Repair 1,000,000
OR 58 OR 58 (HWY 018) Coast Fork Willamette River Relief Opening, Hwy 18 NO NO NO Replace 2,772,000
(ALD OR 58 (HWY 018) Coast Fork Willamette River, Hwy 18 NO NO NO Replace 8,330,000
OR 58 (HWY 018) Willamette River Relief Opening, Hwy 18 NO NO NO Repair 1,000,000
OR 58 (HWY 018) Hwy 18 over UPRR (Pleasant Hill) NO NO NO Replace 8,840,000
OR 58 (HWY 018) Lost Creek, Hwy 18 NO NO NO Replace 2,428,000
OR 58 (HWY 018) Willamette River, Hwy 18 (Barnard) NO NO NO Replace 6,668,000
OR 58 (HWY 018) Hwy 18 over Private Logging Road NO NO NO Replace 1,664,000
OR 58 (HWY 018) Half Viaduct, Hwy 18 at MP 55.98 NO NO NO Repair 1,000,000
OR 58 (HWY 018) Half Viaduct, Hwy 18 at MP 56.23 NO NO NO Repair 1,000,000
OR 58 (HWY 018) Half Viaduct, Hwy 18 at MP 56.29 NO NO NO Repair 1,000,000
OR 58 (HWY 018) Half Viaduct, Hwy 18 at MP 56.32 NO NO NO Repair 1,000,000
OR 58 (HWY 018) Hwy 18 WB over Hwy 4 SB NO NO NO Repair 1,000,000
[-5 (OR 58 -|I-5 (HWY 001) Hwy 1 over Speedway Rd NO NO NO Replace 1,864,000
OR 42) [-5 (HWY 001) SB South Umpqua River & CORP, Hwy 1 SB (Shady) NO NO NO Replace 12,884,000
-5 (HWY 00T1) Hwy 1 over McLain Ave (Garbage Dump Rd) NO NO NO Replace 3,366,000
-5 (HWY 00T1) Hwy 1 over Portland Ave (Fairgrounds Infchg) NO NO NO Replace 3,314,000
[-5 (HWY 001) NB South Umpqua River, Hwy 1 NB (Vets) NO NO NO Replace 22,928,000
GARDEN VALLEY ROAD Garden Valley Road over Hwy 1 NO NO NO Replace 6,208,000
-5 (HWY 00T) NB N Umpgqua R & CORP & Creek & CoRd,Hwy 1 NO NO NO Replace 28,920,000
NB (Winchester)
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 | STIP | Action | Cost$

I-5 (OR 58 -|I-5 (HWY 001) SB N Umpqua R & CORP & Creek & CoRd,Hwy T  NO NO NO Replace 28,550,000

OR 42) SB (Winchester)
DEL RIO RD (CO) Del Rio Rd over Hwy 1 (Winchester) NO NO NO Replace 1,992,000
[-5 (HWY 00T1) NB Hwy 1 NB over CORP & County Rd NO NO NO Replace 3,638,000
I-5 (HWY 00T1) SB Hwy 1 SB over CORP & County Rd NO NO NO Repair 1,344,000
[-5 (HWY 001) NB Hwy 1 NB over Rogers Rd Conn NO NO NO Replace 1,658,000
[-5 (HWY 001) SB Hwy 1 SB over Rogers Rd Conn NO NO NO Replace 1,982,000
-5 (HWY 00T1) Calapooya Creek, Hwy 1 NO NO NO Replace 7,136,000
METZ HILL ROAD Metz Hill Road (Chenoweth Park Rd) overHwy NO NO NO  Repair 1,000,000

1

-5 (HWY 00T1) Hwy 1 over Rice Hill Frtg Rd NO NO NO Replace 2,536,000
[-5 (HWY 001) CON Hwy 1 Conn (Yoncalla Jct) over Hwy 1 NO NO NO Repair 1,000,000
[-5 (HWY 001) NB Hwy 1 NB over COR (Yoncalla) NO NO NO Replace 2,660,000
[-5 (HWY 001) SB Hwy 1 SB over COR (Yoncalla) NO NO NO Replace 3,222,000
WILSON RD Wilson Rd over Hwy 1 NO NO NO Replace 3,484,000
-5 (HWY 00T1) Hwy 1 over Elkhead Rd NO NO NO Repair 1,000,000
[-5 (HWY 00T1) NB Elk Creek, Hwy 1 NB NO NO NO Repair 1,000,000
-5 (HWY 001) Curtis Creek, Hwy 1 NO NO NO Replace 2,590,000
-5 (HWY 001) Hwy 1 over Buck Creek Rd NO NO NO Replace 2,438,000
-5 (HWY 00T) Bear Creek, Hwy 1 at MP 163.43 NO NO NO Replace 4,750,000
[-5 (HWY 001) Hwy 1 over Comstock Cemetery Rd NO NO NO Repair 1,000,000
I-5 (HWY 001) SB Martin Creek, Hwy 1 SB NO NO NO Replace 1,432,000
I-5 (HWY 001) SB Hwy 1 SB over Latham Rd NO NO NO Repair 1,000,000
[-5 (HWY 001) NB Hwy 1 NB over Latham Rd NO NO NO Replace 2,930,000
[-5 (HWY 001) SB Coast Fork Willamette River, Hwy 1 SB NO NO NO Replace 3,484,000
[-5 (HWY 001) NB Coast Fork Willamette River, Hwy 1 NB NO NO NO Replace 3,484,000
LONDON RD London Rd over Hwy 1 NO NO NO Replace 4,806,000
-5 (HWY 00T1) Hwy 1 over Taylor Ave NO NO NO Replace 3,046,000
-5 (HWY 00T1) Hwy 1 over 16th Street (Landess Rd) NO NO NO Replace 2,820,000
I-5 (HWY 001) SB Hwy 1 SB over Row River Rd NO NO NO Replace 3,432,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 | STIP | Action | Cost$

-5 (OR 58 -[I-5 (HWY 001) NB Hwy 1 NB over Row River Rd NO NO NO Replace 3,406,000

OR 42) [-5 (HWY 001) SB Hwy 1 SB over OP&ERR (Abandoned) NO NO NO Replace 1,982,000
ROW RIVER RD Row River Rd over Hwy 1 SB (Cotftage Grove) NO NO NO Replace 2,288,000
[-5 (HWY 001) CON Hwy 1 Conn over COR NO NO NO Replace 4,098,000
[-5 (HWY 00T) NB Row River, Hwy 1 NB NO NO NO Replace 4,860,000
-5 (HWY 00T) NB Row River Oflow, Hwy 1 NB NO NO NO Replace 3,090,000
I-5 (HWY 00T1) SB Row River Oflow, Hwy 1 SB NO NO NO Replace 3,090,000
I-5 (HWY 00T1) SB Creek, Hwy 1 SB at MP 175.84 NO NO NO Replace 1,32,000
SAGINAW CO RD Saginaw Road over Hwy 1 NO NO NO Replace 2,150,000
I-5 (HWY 001) NB Brown Creek, Hwy 1 NB NO NO NO Repair 1,000,000
I-5 (HWY 001) SB Brown Creek, Hwy 1 SB NO NO NO Replace 1,432,000
-5 (HWY 00T1) SB Gettings Creek, Hwy 1 SB NO NO NO Replace 4,136,000
[-5 (HWY 001) NB Gettings Creek, Hwy 1 NB NO NO NO Replace 4,136,000
[-5 (HWY 001) SB Coast Fork Relief Opening, Hwy 1 SB NO NO NO Repair 1,000,000
[-5 (HWY 00T1) NB Coast Fork Willamette River, Hwy 1 NB NO NO NO Replace 7,742,000
I-5 (HWY 00T1) SB Tunnel Mill Race, Hwy 1 SB NO NO NO Replace 954,000
I-5 (HWY 00T1) SB Hill Creek, Hwy 1 SB NO NO NO Replace 1,164,000
[-5 (HWY 00T) NB Hill Creek, Hwy 1 NB NO NO NO Replace 1,478,000
I-5 (HWY 00T1) SB Camas Swale, Hwy 1 SB NO NO NO Repair 1,000,000
[-5 (HWY 001) NB Camas Swale, Hwy 1 NB NO NO NO Replace 2,984,000
[-5 (HWY 001) SB Hwy 1 SB over Hwy 18 & Conn NO NO NO Replace 4,226,000
[-5 (HWY 00T1) NB Hwy 1 NB over Hwy 18 & Conn (Goshen Grade) NO NO NO Replace 4,264,000
HWY 222 Hwy 222 over Hwy 1 (Creswell) NO NO NO Replace 2,914,000

OR 42 OR 42 (HWY 035) Hwy 35 over Hwy 9 NB NO NO NO Replace 5,514,000

(ALL) OR 42 (HWY 035) Hwy 35 over COR NO NO NO Replace 2,96,000
OR 42 (HWY 035) WB Beaver Creek, Hwy 35 WB NO NO NO Repair 3,313,200
OR 42 (HWY 035) EB Beaver Creek, Hwy 35 EB NO NO NO Replace 11,044,000
OR 42 (HWY 035) Middle Fork Coquille River, Hwy 35 at MP 23.37 NO NO NO Repair 1,618,800
OR 42 (HWY 035) Hwy 35 over Hwy 242 NO NO NO Replace 2,362,000
OR 42 (HWY 035) Middle Fork Coquille River, Hwy 35 at MP 24.32 NO NO NO Repair 1,194,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | Il |STIP | Action| Cost$

OR 42 OR 42 (HWY 035) Middle Fork Coquille River, Hwy 35 at MP 25.562 NO NO NO Replace 6,420,000

(ALL) OR 42 (HWY 035) Middle Fork Coquille River, Hwy 35 at MP 25.67 NO NO NO Repair 1,347,000
OR 42 (HWY 035) Endicot Creek, Hwy 35 NO NO NO Replace 1,628,000
OR 42 (HWY 035) Middle Fork Coquille River, Hwy 35 at MP 30.10  NO NO NO Replace 5,440,000
OR 42 (HWY 035) Middle Fork Coquille River, Hwy 35 at MP 30.69 NO NO NO Replace 5,480,000
OR 42 (HWY 035) Middle Fork Coquille River, Hwy 35 at MP §3.17 NO NO NO Repair 1,000,000
OR 42 (HWY 035) Tenmile Creek, Hwy 35 NO NO NO Replace 1,888,000
OR 42 (HWY 035) Olalla Creek, Hwy 35 (Upper Lookingglass) NO NO NO Replace 2,340,000
OR 42 (HWY 035) Lower Looking Glass Creek, Hwy 35 NO NO NO Replace 2,340,000
OR 42 (HWY 035) EB South Umpqua River, Hwy 35 EB (Winston) NO NO NO Replace 12,746,000

STAGE 5

[-5 (OR 42 -|I-5 (HWY 001) Hwy 1 over Neil Creek Rd NO NO NO Repair 1,047,000

CA CO RD (E MAIN ST) E Main St over Hwy 1 NO NO NO Replace 3,992,000

Border) [-5 (HWY 001) SB Bear Creek, Hwy 1 SB at MP 14.96 NO NO NO Replace 3,958,000
[-5 (HWY 00T1) NB Bear Creek, Hwy 1 NB at MP 14.96 NO NO NO Replace 3,958,000
I-5 (HWY 001) SB Hwy 1 SB over Eagle Mill Rd NO NO NO Replace 3,934,000
I-5 (HWY 001) NB Hwy 1 NB over Eagle Mill Rd NO NO NO Replace 3,210,000
VALLEY VIEW RD CON Valley View Rd Conn #1 over Hwy 1 (N Ashlond NO NO NO Replace 3,722,000

Intchg)

VALLEY VIEW RD C#2 Valley View Rd Conn #2 over Hwy 1 NO NO NO Replace 3,512,000
FERN VALLEY RD C#2 Fern Valley Rd Conn #2 over Hwy 1 NO NO NO Replace 3,468,000
BARNETTE RD CONN Barnett Rd Conn over Hwy 1 NO NO NO Repair 1,446,600
-5 (HWY 00T) Medford Viaduct, Hwy 1 NO NO NO Repair 26,203,800
TABLE ROCK RD Bear Creek & Table Rock Rd, Hwy 1 at MP 31.30 NO NO NO Replace 10,650,000
CENTRAL PT RD CON2 Central Pt Rd Conn #2 (East Pine St) overHwy T NO NO NO Replace 5,598,000
UPTON RD Upton Rd over Hwy 1 NO NO NO Repair 1,000,000
[-5 (HWY 00T1) NB Hwy 1 NB over COR (Seven Oaks) NO NO NO Replace 5,354,000
I-5 (HWY 001) SB Hwy 1 SB over COR (Seven Oaks) NO NO NO Replace 5,062,000
-5 (HWY 001) Hwy 1 over Foley Lane Frontage Rd NO NO NO Replace 2,478,000
I-5 (HWY 001) SB Hwy 1 SB over Hwy 60 NO NO NO Replace 4,048,000
I-5 (HWY 001) NB Hwy 1 NB over Hwy 60 NO NO NO Replace 5,198,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 |STIP | Action| Cost$

[-5 (OR 42 -|I-5 (HWY 001) NB Rogue River, Hwy 1 NB (Homestead) NO NO NO Replace 10,112,000

CA I-5 (HWY 001) SB Rogue River, Hwy 1 SB (Homestead) NO NO NO Replace 10,680,000

Border) -5 (HWY 001) Creek & County Rd + CORP, Hwy 1 at MP 49.46 NO NO NO Replace 18,904,000
I-5 (HWY 00T) NB Hwy 1 NB over Foothill Bivd NO NO NO Replace 4,910,000
I-5 (HWY 00T1) SB Hwy 1 SB over Foothill Bivd NO NO NO Replace 4,910,000
-5 (HWY 001) Hwy 1 over Foothill Blivd NO NO NO Replace 5,674,000
-5 (HWY 001) Hwy 1 over Hwy 25 Spur NO NO NO Replace 8,726,000
-5 (HWY 001) Hwy 1 over Beacon Dr NO NO NO Replace 6,630,000
-5 (HWY 00T) Hwy 1 over Hwy 25 NB NO NO NO Repair 1,387,800
-5 (HWY 001) Hwy 1 over Scoville Rd NO NO NO Repair 1,687,000
[-5 (HWY 001) SB Louse Creek & Conn, Hwy 1 SB NO NO NO Replace 3,380,000
[-5 (HWY 00T1) NB Louse Creek & Conn, Hwy 1 NB NO NO NO Replace 3,380,000
[-5 (HWY 001) SB Jumpoff Joe Creek, Hwy 1 SB NO NO NO Replace 4,022,000
[-5 (HWY 00T1) NB Jumpoff Joe Creek, Hwy 1 NB NO NO NO Replace 4,022,000
PLEASANT VALLEY RD Hwy 1 Jumpoff Joe Conn over Pleasant Valley NO NO NO Replace 4,074,000

Rd
[-5 (HWY 00T1) NB Hwy 1 NB & Conn over Sunny Valley Rd NO NO NO Replace 2,680,000
[-5 (HWY 001) SB Hwy 1 SB & Conn over Sunny Valley Rd NO NO NO Replace 2,680,000
[-5 (HWY 001) NB Grave Creek, Hwy 1 NB NO NO NO Replace 4,378,000
[-5 (HWY 001) SB Hwy 1 SB over Leland Rd NO NO NO Replace 2,756,000
[-5 (HWY 001) NB Hwy 1 SB over Leland Rd NO NO NO Replace 2,660,000
-5 (HWY 001) Hwy 1 over S Wolf Creek Conn NO NO NO Replace 4,524,000
SPEAKER RD Speaker Rd over Hwy 1 NO NO NO Replace 4,314,000
-5 (HWY 001) SB Hwy 1 SB & Conn over Conn (Glendale Infchg) NO NO NO Replace 3,222,000
BARTON RD Barton Rd Conn over Hwy 1 NO NO NO Replace 2,908,000
QUINES CR RD Quines Creek Rd Conn over Hwy 1 NO NO NO Replace 3,588,000
AZELEA INT Conn over Hwy 1 (Azalea Intchg) NO NO NO Replace 3,032,000
CANYON CREEK RD Canyon Creek Rd (Bates Rd) over Hwy 1 (West NO NO NO Repair 1,000,000
Fork Intchg)

-5 (HWY 001) Hwy 1 & Conn over 5th St (Canyonville) NO NO NO Replace 2,438,000
[-5 (HWY 00T1) NB Hwy 1 NB over Irwin Access Conn NO NO NO Replace 2,326,000
I-5 (HWY 001) SB Hwy 1 SB over Irwin Access Conn NO NO NO Replace 2,326,000
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TABLE I-2. STATE BRIDGES BY STAGE continued

Section OTIA
Name Facility Bridge Name I | 1 |STIP | Action| Cost$

[-5 (OR 42 -|I-5 (HWY 001) Hwy 1 & Conn over Hwy 230 (Yocum Road) NO NO NO Replace 4,378,000

CA RIDDLE RD Riddle Rd (Pruner Rd) over Hwy 1 NO NO NO Replace 2,976,000

Border) [-5 (HWY 001) SB South Umpqua River, Hwy 1 SB (Missouri Bottom) NO  NO NO Replace 8,020,000
[-5 (HWY 001) NB South Umpqua River, Hwy 1 NB (Missouri NO NO NO Replace 8,020,000

Bottom)
WEAVER ROAD Weaver Road Conn over Hwy 1 NO NO NO Repair 1,000,000
WEAVER ROAD Weaver Road over COR NO NO NO Repair 1,000,000
-5 (HWY 001) Hwy 1 over COR (Weaver) NO NO NO Replace 5,986,000
-5 (HWY 001) Hwy 1 over Myrtle Creek Conn (Myrtle Creek NO NO NO Replace 4,830,000
Intchg)
[-5 (HWY 001) CON Old Van Dine Creek, Hwy 1 Conn NO NO NO Replace 1,102,000
-5 (HWY 001) Hwy 1 over Boomer Hill Rd Conn #2 NO NO NO Replace 3,136,000
[-5 (HWY 001) SB Hwy 1 SB over Clarks Branch Rd Conn #2 NO NO NO Replace 2,342,000
[-5 (HWY 00T1) NB Roberts Creek Rd, Hwy 1 NB NO NO NO Replace 3,536,000
I-5 (HWY 001) SB Roberts Creek Rd, Hwy 1 SB NO NO NO Replace 3,536,000
OR 66 (HWY 021) Hwy 21 over Hwy 1 NO NO NO Repair 1,716,000
OR 42 (HWY 035) Hwy 35 over Hwy 1 NO NO NO Replace 3,942,000
OR 99 (HWY 060) Hwy 60 over Hwy 1 (Rocky Point) NO NO NO Replace 3,490,000
OR 99 (HWY 063) Hwy 63 over Hwy 1 (Seven Oaks Intchg) NO NO NO Replace 5,206,000
OR 99 (HWY 063) Hwy 63 over Hwy 1 (S Ashland Infchg) NO NO NO Replace 3,602,000
OR 99 (HWY 271) SP Hwy 271 Spur over Hwy 1 (S Gold Hill) NO NO NO Repair 1,000,000
INDIVIDUAL LOW-COST BRIDGES

US 95 (ALL) |US 95 (HWY 456) Cow Creek, Hwy 456 NO NO NO Repair 1,000,000
US 95 (HWY 456) Rome Irrigation Ditch, Hwy 456 NO NO NO Replace 400,000

us 97 UsS 97 (HWY 004) Trout Creek, Hwy 4 NO NO NO Repair 1,000,000

(Madras - [US 97 (HWY 004) Irrigation Canal, Hwy 4 at MP 90.11 NO NO NO Replace 796,000

Biggs) US 97 (HWY 042) Spanish Hollow Creek, Hwy 42 at MP 2.37 NO NO NO Replace 1,746,000
US 97 (HWY 042) Spanish Hollow Creek, Hwy 42 at MP 2.48 NO NO NO Replace 2,150,000
OR 31 (HWY 019) Cattlepass, Hwy 19 at MP 92.81 NO NO NO Replace 400,000
OR 31 (HWY 019) Cattlepass, Hwy 19 at MP 102.40 NO NO NO Replace 400,000
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TABLE I-3. LOCAL BRIDGES BY STAGE

County Facility | Feature Intersected | Bridge Name | Action | Cost
STAGE 1

Clackam |OATFIELD ROAD KELLOGG CREEK Kellogg Creek Replace $2,618,078.00
as

Clackam |KUEHN ROAD KELLOGG CREEK KUEHN ROAD Replace $345,796.00
as

Clackam [LOLO PASS RD 2IG ZAG RIVER Zig Zag River Replace $1,165,000.00
as

Clackam |SPRINGWATER ROAD CLEAR CREEK FAS A634 Clear Creek Fas A634 Replace $1.814,151.00
as

Clackam |ARRAH WANNA RD SALMON RIVER ARRAH WANNA RD Replace $1.300.,883.00
as

Clackam [LUSTED RD SANDY RIVER FAS 643 LUSTED RD Replace $4,318,058.00
as

Clackam |E BRIDGE ST SALMON RIVER E BRIDGE ST Replace $722,000.00
as

Deschutes|JOHNSON RD TUMALO I.C./JOHNSON JOHNSON RD Replace $219,287.00
Deschutes|TETHROW ROAD DESCHUTES TETHROW ROAD Replace $637,788.00

RIVER/TETHEROW
Harney C138 SILVER CR RD SILVER CREEK SLOUGH C138 SILVER CR RD Replace $359,051.00
Harney C138 SILVER CR RD SILVER CREEK C138 SILVER CR RD Replace $359,051.00
Harney AIRPORT RD NINE MILE SLOUGH AIRPORT RD Replace $411,544.00
Harney C114 OL EXP STA RD POISON SLOUGH C114 OL EXP STA RD Replace $319,156.00
Harney IRR C106 NINEMILE SLOUGH IRR C106 Replace $359,051.00
Harney DREWSEY RD NORTH DREWSEY SLOUGH DREWSEY RD Replace $512,198.00
Harney DREWSEY RD SOUTH DREWSEY SLOUGH  DREWSEY RD Replace $907,076.00
Harney DREWSEY MKT RD STINKING WATER SLOUGH DREWSEY MKT RD Replace $279,262.00
Jefferson |PARK LANE IRRIGATION CANAL PARK LANE Replace $984,765.00
Jefferson |CULVER HIGHWAY IRRIGATION CANAL CULVER HIGHWAY Replace $793.,691.00
Klomath |HOMEDALE RD A CANAL HOMEDALE RD Replace $1.590,000.00
Klomath |PINE RIDGE ROAD WILLIAMSON RIVER PINE RIDGE ROAD Replace $918,624.00
Malheur |HARPER-WESTFALC805 VALE CANAL HARPER-WESTFALC805 Replace $1.336,992.00
Malheur |GLENN ST (VALE) MALHEUR RIVER GLENN ST (VALE) Replace $4,393,647.00
Multhoma |SE CIRCLE AVE NO 2 JOHNSON CREEK SE CIRCLE AVE NO 2 Replace $590,554.00
h
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TABLE I-3. LOCAL BRIDGES BY STAGE continued

County | Facility | Feature Intersected | Bridge Name | Action | Cost
STAGE 2
Baker RD 539 PRITCHARD CR-OLD US 30 RD 539 Replace $614,000.00
Baker RA 1119 DIXIE CREEK RA 1119 Replace $430,230.00
Clackam |MARKET ROAD 14 TUALATIN RIVER Tualatin River Replace $5,037,734.00
as
Claftsop  |[SVENSEN ISLAND RD SVENSEN SLOUGH SVENSEN ISLAND RD Replace $3,035,134.00
Columbia |OLD HWY 30 BEAVER CREEK OLD HWY 30 Replace $1,206,000.00
Columbia |OLD HWY 30 BEAVER CREEK OLD HWY 30 Replace $1,006,287.00
Columbia |OLD HWY 30 BEAVER CREEK OLD HWY 30 Replace $864,556.00
Columbia |OLD HWY 30 BEAVER CREEK OLD HWY 30 Replace $1,006,287.00
Columbia |OLD HWY 30 BEAVER CREEK OLD HWY 30 Replace $864,556.00
Columbia |OLD HWY 30 BEAVER CREEK OLD HWY 30 Replace $1.440,000.00
Columbia |OLD HWY 30 BEAVER CREEK OLD HWY 30 Replace $1.440,000.00
Columbia [HEATH ROAD BEAVER CREEK HEATH ROAD Replace $520,000.00
Columbia |OLD HWY 30 SOUTH BEAVER CREEK OLD HWY 30 Replace $485,033.00
Grant FAS B540 MIDDLE FK JOHN DAY RIV ~ Middle Fork John Day Riv Replace $2,262,965.00
Grant RD 15 MIDDLE FORK JOHN DAY R Middle Fork John Day R Replace $1.870.843.00
Hood POST CANYON RD#105  PHELPS CR POST CANYON RD#105 Replace $257,215.00
River
Jefferson |[TRACT C ROAD METOLIOUS RIVER TRACT C ROAD Replace $474,535.00
Lake 2-12 CROOKED CREEK 2-12 Replace $323,356.00
Lane MARCOLA RD MOHAWK RIVER Mohawk River Replace $4,710,179.00
Lane BRIDGE STREET MCKENZIE RIVER BRIDGE STREET Replace $5,891,267.00
Lane GOODPASTURE ROAD MCKENZIE RIVER GOODPASTURE ROAD Replace $3,044,582.00
Lane KING ROAD WEST MCKENZIE RIVER KING ROAD WEST Replace $2,318,082.00
Marion MT ANGEL-GERVAIS R PUDDING RIVER MT ANGEL-GERVAIS R Replace §$1.941,709.00
Morrow  |[MAIN ST UPRR MAIN ST Replace $2,763,746.00
Multhoma |FAS656 DRAW FAS656 Stark St Viaduct Replace $732,000.00
h
Multhoma |CORBETT HILL VIA DRAW CORBETT HILL VIA Replace $1.046,723.00
h
Umatilla  |SW QUINNEY AVENUE MCKAY CREEK SW QUINNEY AVENUE Replace $907.,601.00
Umatilla  |YELLOW JACKET ROAD  WEST BIRCH CREEK YELLOW JACKET ROAD Replace $449,338.00
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[Umatilla  [YOAKUM ROAD STAGE GULCH YOAKUM ROAD Replace $306,558.00]
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TABLE I-3. LOCAL BRIDGES BY STAGE continued

County Facility | Feature Intersected | Bridge Name | Action | Cost
Umatilla  [TOWNSEND ROAD A LINE CANAL TOWNSEND ROAD Replace $223,094.00
Umatilla  |STAGE GULCH ROAD US FEED CANAL STAGE GULCH ROAD Replace $667,000.00
Umatilla  |STAGE GULCH ROAD FURNISH DITCH STAGE GULCH ROAD Replace $382,148.00
Umatilla  |KRAUSE ROAD STAGE GULCH DITCH KRAUSE ROAD Replace $279,262.00
Umatilla  |[NORTH OTT ROAD HUNT DITCH NORTH OTT ROAD Replace $312,332.00
Umatilla  |RANSIER DRIVEWAY STAGE GULCH RANSIER DRIVEWAY Replace $345,403.00
Umatilla  |MOSSIE ROAD DRY GULLY MOSSIE ROAD Replace $301,309.00
Umatilla  |[COOPER ROAD STAGE GULCH DITCH COOPER ROAD Replace $407,111.00
Umatilla  |[ROCKWELL ROAD MCKAY CREEK ROCKWELL ROAD Replace $1,025,184.00
Union MILLER LANE CATHERINE CREEK MILLER LANE Replace $819.,413.00
Wasco VIEWPOINT ROAD FIFTEEN MILE CREEK VIEWPOINT ROAD Replace $3,044,582.00
Wasco ROWENA ROAD UNION PACIFIC RAILROAD ROWENA ROAD Replace $575,321.00

STAGE 3
Benton HARRIS ROAD MARYS RIVER HARRIS ROAD Replace $1.358,000.00
Benton HARRIS ROAD MARY'S RIVER HARRIS ROAD Replace $987,390.00
Benton FERN RD MARYS RIVER Marys River Replace $2,319,657.00
Benton HOSKINS RD LUCKIAMUTE RIVER Luckiamute River Replace $1,927,5636.00
Benton HOSKINS RD BOTIGER CREEK HOSKINS RD Replace $279.,262.00
Benton CHAPEL DR NEWTON CREEK CHAPEL DR Replace $577.,000.00
Benton LLEWELLYN RD MUDDY CREEK LLEWELLYN RD Replace $952,052.00
Benton AIRPORT RD MUDDY CREEK AIRPORT RD Replace $2,896,028.00
Lane JASPER-LOWELL RD FALL CREEK JASPER-LOWELL RD Replace $2,074,515.00
Lane RICKETTS ROAD CAMAS SWALE RICKETTS ROAD Replace $962,718.00
Lane PARVIN ROAD LOST CREEK PARVIN ROAD Replace $844,084.00
Lane RD 6129 N.MIDDLE FK WILLAMETTE RD 6129 Replace $1.,196,836.00
Lane PENGRA RD. FALL CREEK PENGRA RD. Replace $3.859,796.00
Lincoln SAMS CREEK RD SILETZ RIVER Siletz River (Sams CrRd)  Replace $3.,656,648.00
Lincoln ELK CITY ROAD BIG ELK CREEK Big Elk Creek (Elk City Rd) Replace $2,981,066.00
Lincoln HARLAN ROAD BIG ELK CREEK Big Elk Creek (Harlan Rd) Replace $2,011,524.00
Lincoln IRR HUTCHCROFT RD YAQUINA RIVER Yaquina River (Hutchcroft Replace $919.,674.00
Rd)
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TABLE I-3. LOCAL BRIDGES BY STAGE continued

County Facility | Feature Intersected | Bridge Name | Action | Cost
Lincoln CAMP 12 LOOP MILL CREEK East Fork Mill Creek Replace $§951,694.00
(Camp 12 Loop Rd)
Linn TANGENT DR CALAPOOIA RIVER Calapooia River Replace $1,743,286.00
Linn DRIVER ROAD CALAPOOIA RIVER DRIVER ROAD Replace $1,717,000.00
Linn RED BRIDGE RD ALBANY-SANTIAM CANAL  RED BRIDGE RD Replace $279,262.00
Linn WIRTH ROAD CALAPOOIA RIVER WIRTH ROAD Replace $1,355,889.00
Polk WIGRICH ROAD WILLAMETTE RIVER WIGRICH ROAD Replace $2,017,298.00
OVERFLO
STAGE 4
Coos RD 12 COOPER/N.FK COQUILLE RD 1B Cooper/n.tk Replace $6,377,875.00
RVR Coquiille Rvr
Coos FAS A-396 COQOS CITY/ISTHMUS RD 57 FAS A-396 HBRR  Replace $8.,734,000.00
SLOUGH Accepted
Coos RD 1B GRAVELFORD/N.F.COQILL RD 1B Gravelford Replace $8,021,950.00
ER
Coos RD 5A STRINGTOWN OFLOW RD 4A Stringtown Oflow Replace $8.640,840.00
Coos RD 9 CUNNINGHAM CREEK RD 9 Cunningham HBRR Replace $347,000.00
Accepted
Coos RD 68 SOUTH SLOUGH RD 68 South Slough Replace $1,333,842.00
Coos FAS A417 FISH TRAP CK/ROBISON BR RD 4B Robison FAS A417 Replace $505,506.00
Douglas | RD 218 MIDDLE FK COQUILLE RD 218 Replace $1.,706.,627.00
RIVER
Douglas | RD 6 N UMPQUA RIVER RD 6 Replace $9.070,756.00
Douglas | RD 9 CALAPOOYA CREEK RD 9 Replace $4,162,154.00
Douglas | RD 167 S UMPQUA RIVER/CONN  RD 167 Replace $8.,985,718.00
FORD
Douglas | RD 387 SOUTH UMPQUA RIVER RD 387 Replace $§7.284,951.00
Lane ROW RIVER RD ROW RIVER Row River Replace $3,094,451.00
Lane LAYNG ROAD MOSBY CREEK LAYNG ROAD Replace $862,982.00
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TABLE I-3. LOCAL BRIDGES BY STAGE continued

County | Facility | Feature Intersected | Bridge Name | Action | Cost
STAGE 5
Douglas |QUINES CR RD COW CREEK QUINES CR RD 96 Replace $2,351,667
Douglas |RD 1 CANYON CREEK RD 1 Replace $1,757.459
Douglas | RD 20 SOUTH UMPQUA RIVER RD 20 Replace $12,5658,432
Douglas | RD 20A COW CREEK Cow Creek At Yokum Replace $5,990,478
Road 20A
Douglas | RD 21 COW CREEK RD 21 Replace $5,286,550
Jackson | ROAD NO 804 SOUTHERN PACIFIC RR Southern Pacific RR Replace $1,771,632
Jackson | RD 724 EB BEAR CREEK Bear Creek/E. Pine St. Replace $§5,947,172
Jackson |DEPOT STREET ROGUE RIVER DEPOT STREET Replace $15,169.,000
Jackson | ROAD NO 670 BEAR CR/FERN VALLEY RD Bear Cr/fern Valley Road Replace $10,010.480
Jackson | ROAD NO 960 BEAR CREEK Bear Creek/Oak St, Replace $1,700,767
Jackson |KIRTLAND ROAD BEAR CREEK Bear Cr/kirtland Road Replace $3,056,000
Jackson | ROAD NO 660 BEAR CR/W.VALLEY VIEW Bear Cr/w.valley View Rd Replace $6,900,000
RD
Jackson | RD 702 SNIDER CR/TRESHAM LN  Snider Cr/tresham Lane  Replace §793.691
Jackson | ROAD NO 814 KANE CR/FOLEY LANE Kane Cr/foley Lane Replace $569,547
Jackson | ROAD NO 713 BEAR CR/UPTON ROAD Bear Cr/upton Road Replace $4,955,058
Jackson |DEAD INDIAN RD EMIGRANT CREEK Emigrant Creek/Dead Replace $1,729,113
Indion Rd
Jackson |RD 915 FOOTS CR/RT FRK FOOTS Rt Fork Foots Cr. Replace §770,073
RD
Jackson | RD 969 MYER CREEK Myer Cr Rd Replace $472,435
Jackson | RD 807 SAMS CR/SAMS CR. RD.  Sam'’s Creek Loop Replace $628,339
Josephine |HIGHLAND AVENUE LOUSE CREEK Louse Creek, Highland Replace $§1,294,472
Frontage Road
Josephine [BLOOM ROAD COYOTE CREEK BLOOM ROAD Replace $334,379
Josephine | BEECHER ROAD GRAVE CREEK BEECHER ROAD Replace $1,230,956
Josephine [RUSSELL ROAD JUMPOFF JOE CREEK RUSSELL ROAD Replace $683.,456
Josephine |LOW.GRAVE CR RD WOLF CREEK LOW.GRAVE CR RD Replace $444,089
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APPENDIX J
BRIDGE PROJECT DELIVERY PLAN:
A NEW WAY OF DOING BUSINESS

The purpose of this appendix is to outline a delivery plan that addresses all cracked and load-

posted bridges throughout the state. This approach is based on and consistent with the

recommendations offered in the 2002 Oregon Bridge Strategy:

= The method of selecting bridge replacement projects should be changed from a worst-first
to a phased corridor-based approach.

=  The initial phase should be focused on the interstate corridors with additional phases
Jfocused on other important freight route and key local bridges.

Additionally, investment stages have been identified which prioritize the sequencing of routes
necessary to maintain a viable transportation system.

This appendix focuses on the essential elements of a delivery plan for full implementation of the
interstate corridor recommendation described in the 2002 Oregon Bridge Strategy, as well as an
integrated approach to the off-interstate system. It draws on information from a series of
workshops initiated by ODOT that were intended to develop a comprehensive delivery
methodology that can be universally applied to the entire transportation system in Oregon.

The guiding principles used to develop this delivery plan are as follows:

= Fix the interstate routes to keep heavy trucks on the interstate and off local roads and streets.

= Fix important freight routes that need only minor amounts of improvement.

= Fix critical City and County bridges as they connect directly to each stage.

* Provide emergency improvements to remaining bridges to keep important routes open as long
as possible. These temporary repairs are estimated to last 10 years.

The reconstruction of the interstate system in Oregon requires a staged approach. These stages
build on each other consistent with available funding until the entire system is improved.

Stage 1. Focus investment on opening two border-to-border routes for heavy loads while
interstate bridges are under construction and/or remain load limited. This includes the following
corridors:

= ]-205 - Hwy. 26 to Madras

* Hwy. 97 - Madras to California

= Hwy. 20 - Bend to Ontario

Stage 2. Establish I-84 as the primary east-west route. Open Hwy. 395 as the primary Eastern
Oregon north—south route. Complete the Ontario to Eugene connection to the Willamette Valley.
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Establish a heavy haul route to Port of Astoria. Continue I-5 reconstruction from Portland to
Salem. This includes the following corridors:

= [-84 - border-to-border

=  Hwy. 395 - border-to-border

= Hwy. 20/Hwy. 126 - Bend to Eugene

= Hwy. 30 - Rainier to Astoria

= [-205/1-5 - Portland to Salem

Stage 3. Continue I-5 reconstruction from Salem to Hwy. 58 south of Eugene. Establish
Hwy. 58 as a primary detour route connecting to Hwy. 97. Establish a Willamette Valley coastal
connection from I-5 to Newport. This includes the following corridors:

= [-5 - Salem to south of Eugene

= Hwy. 58 — I-5 to Hwy. 97

=  Hwy. 34/20 - I-5 to Newport

Stage 4. Continue I-5 reconstruction from Hwy. 58 to Hwy. 42 south of Roseburg. Establish a
southern coastal connection from Roseburg to Coos Bay. This includes the following corridors:

= I-5 - south of Eugene to south of Roseburg

= Hwy. 42 - Roseburg to Coos Bay

Stage 5. Complete I-5 reconstruction to the California border. This includes the following
corridor:

= -5 - south of Roseburg to California border

Stage 6. Repair all remaining freight routes up to continuous trip permit capacity. This would
allow all routes to accommodate continuous trip permit loads of 105,500 Ibs.

Stage 7. Repair all remaining key routes up to continuous trip permit capacity.

Stage 8. Repair all bridges up to single trip capacity. This would allow all routes to
accommodate single trip permits loads consistent with Weight Table 5.

THE I-5 AND 1-84 MAINLINE SYSTEM

The Bridge Delivery Plan builds upon recommendations from the 2002 Oregon Bridge Strategy
that identified cracked bridges along Interstates 5 and 84 that carried the mainline system. These
bridges are critical to maintaining a viable transportation system. As part of its work to identify
investment options, ODOT is preparing a detailed delivery plan for reconstructing the targeted
bridges on the interstate system. Intensified bridge inspections have identified additional cracked
bridges and critical over-crossings or interchanges, bringing the total number of structures
requiring reconstruction to 265. ODOT has been aggressively addressing the cracked bridge
problem through the OTIA of 2001 and the 2002-2005 STIP. Through these programs, 44 of the
most critical bridges are already programmed for replacement. This leaves 221 unfunded bridge
improvements on I-5 and -84, estimated to cost more than $1.1 billion. While these structures are
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critical to maintaining the functionality and accessibility of the interstate system, they are just part
of the problem. Bridges along key freight and local connector routes are also critical to the
Oregon economy and quality of life.

THE PROCESS

A team of experts from ODOT, consulting engineers and the construction industry within Oregon
participated in the development of this plan. A series of subteams were established around key
areas of focus to identify and resolve specific delivery issues:

®  Programmatic Environmental Streamlining

= Delivery Sequencing and Standardization

= Flexible Contracting

= Resources and Capacity

= Long-term Investment Implications

Each subteam developed recommendations that, when implemented, will allow the successful
delivery of a large bridge package. This appendix synthesizes the work of the individual subteams
into a comprehensive delivery plan which will ensure that all projects can be under construction
contracts within six years and completed within eight. The under contract in 6, built in 8 theme is
consistent throughout this appendix and was judged to be a realistic goal by the team of experts.

A UNIQUE DELIVERY OPPORTUNITY

An essential element in accomplishing this bridge replacement work is utilizing the benefits from
the economies of scale that such a large replacement program offers. The large number of bridges
in close proximity to each other offers a unique opportunity for a coordinated delivery approach.
For example, 172 of the identified bridges are along I-5, with nearly 120 of these clustered in a
150-mile section. The team recognized that one of the primary drivers for achieving economies of
scale would be the use of programmatic approaches to project delivery.

Currently, almost all ODOT bridge construction projects are single bridge replacement or
rehabilitation efforts. Project decisions reflect sound engineering judgments but are predominately
based on individual site specific data and analysis. By viewing the bridge problem from a
programmatic standpoint, project delivery decisions will be focused on the best method to
maximize the use of limited resources, avoid costly emergency repairs, maintain current system
performance, and generate significant efficiencies in public involvement efforts, design,
environmental permitting and mitigation, right of way acquisition, and construction.

Economies of scale will be achieved through the use of the following programmatic approaches:

= Streamlining the environmental permitting and mitigation processes

= Creation of project packages, or groupings of projects, based on specified criteria to provide
the needed scale to create significant efficiencies in public involvement efforts, design,
environmental permitting and mitigation, right of way acquisition, and construction
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= Strategically sequenced construction phases and detour routes to maximize the performance of
the corridor and minimize local impact

= Approved design methodologies specific to the program and a menu of design options tied to
specific environmental conditions

® Program orientation and formal partnering workshops

ENVIRONMENTAL STEWARDSHIP AND STREAMLINING

Environmental stewardship and streamlining is a major focus within ODOT. Major stakeholders
in the environmental analysis and permitting processes were actively involved in a series of
workshops conducted in October 2002. There was unanimous agreement that the use of
programmatic permits, biological opinions and mitigation plans on a limited number of project
packages instead of individual projects will generate significant cost savings. The project delivery
process was redesigned to create an environmental and socio-economic context early in the
development cycle, which will facilitate “context sensitive” designs that attain the desired
performance goals. The ability to approve the necessary project permits from a programmatic
approach rather than the current project-by-project determination will be a tremendous
improvement to project delivery process (see Attachment 1).

BRIDGE PROJECT DELIVERY PACKAGES

Significant economies in problem identification, development and selection of alternatives
designs, design time, construction mobilization, and material procurement can be achieved if
individual projects are combined to create an appropriate magnitude or scale. Economies of scale,
or the spreading of fixed costs, are a primary consideration in the development of bridge packages
along all corridors and routes.

As part of a project delivery programming exercise, an initial set of contract packages was defined
along I-5 and 1-84. The packages ranged from single bridge replacements to groupings of more
than 30 bridges with contract volumes over $100 million. These initial delivery packages were
developed for planning purposes and will be refined as more information on the specific bridge
sites is gathered and analyzed, including environmental analyses and more detailed cost estimates.

Strategically sequencing the delivery packages so that trucks can safely traverse the Interstate
system while maintaining loads of at least 105,000 lbs. was a primary planning consideration. All
replacement bridges will be designed to support ODOT weight table 5 loads.

The initial delivery packages were developed using the following criteria:

= Proximity of bridges to one another.

» Stand alone, large bridge projects greater than $50 million because of size, complexity and
uniqueness.

= Projects within urban growth boundaries with similar land use issues.

= Projects within the Columbia Gorge National Scenic Area.
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= Range of project sizes (small, medium and large) to maintain a competitive bidding
environmental.

=  Mix of water crossings and grade crossings to facilitate year-round construction.

= All project development is completed within six years and all construction is completed
within eight years.

This effort confirmed that a large-scale bridge capital investment program can be delivered most
efficiently and expeditiously by creating a series of delivery packages instead of the traditional
project-by-project approach.

SEQUENCING OF PACKAGES

The order in which packages or stand alone bridges are undertaken is important. Traffic
management studies and detailed bridge condition reports will be critical information required to
arrange the delivery sequence in a manner that mitigates the risk of bridge failures and maintains
the flow of traffic.

The initial packages were sequenced for planning purposes and require more detailed scoping to
gather specific data from each bridge site and the surrounding communities. Traditionally, time
required to gear up for or close down from a project requires less investment at the beginning and
the end of the program. Private industry has begun ramping up for the OTIA program and can be
prepared to deliver a large bridge program. ODOT is committed to working with the private
sector to develop new and efficient delivery methods.

DESIGN METHODOLOGY AND STANDARDIZATION

ODOT bridge construction projects usually involve single bridge replacement or rehabilitation.
Project decisions reflect sound engineering judgments but are predominately based on individual
site specific data and analysis. The deterioration rate of the affected bridges of this program is not
known and it is important to avoid unscheduled repairs that add to the cost and divert staff from
the overall program schedule. Program-based decisions that maximize construction speed as
opposed to minor project cost savings will help in delivering a large program.

Standardizing recommended details for a variety of design features, such as expansion joint
details and bridge rail impact panels, will eliminate the time it takes for individual bridge
designers to investigate numerous alternative possibilities. Using standard column sizes and
crossbeam, beam and deck form designs will also help minimize design time and cost and will
allow for greater efficiencies in construction by allowing reuse of construction forms.

Many local bridge contractors lack the capability to build substructures using drilled shafts, but
this method should be used whenever possible to save time and expense. If this becomes a
standard, industry has agreed that it can retool to meet program needs in a timely manner. Most
contractors are able to drive piles, but this could be done more economically if a single size and
type were specified and consistent use of materials and methods were employed on all projects.
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Detailed performance specifications for detour structures will be developed that will add
consistency throughout the program. These detour structures will be appropriate for use on the
Interstate system with environmental or permitting issues incorporated into the specifications. The
specifications should not be so detailed as to inhibit flexibility and creativity. It is recommended
that contractors own detour structures to generate greater innovation and to create a possible
secondary market for local bridges. The state should consider ownership only if some clear cost
savings can be determined.

Design standards need to meet the projected traffic growth in the corridor and consider areas
where aesthetic features may be appropriate. As a starting point, Attachment 4 lists the bridges
that should be built wider to accommodate additional traffic on the Interstate system, bridges that
should be built longer to accommodate additional traffic under the interstate, and those bridges
where aesthetic features should be considered.

It is recommended that at the beginning of this program, ODOT conduct a design competition to
select one or more concept bridges. These concept bridges would be selected on their merit in
achieving utility and meeting aesthetic requirements. Upon selection, the concept bridges would
serve as guides to all subsequent design and construction contracts (Attachment 2).

LONG-TERM SYSTEM CAPACITY NEEDS

Oregon is faced with a significant challenge to invest in its transportation infrastructure. ODOT is
similarly faced with a great delivery challenge. The ODOT I-5 Needs Assessment Study was used
as a launch point to determine which bridges on I-5 and -84 require widening, lengthening and/or
aesthetic treatments. It was strongly advised by the subteam that ODOT would be prudent to
address projected congestion issues as part of any bridge program. Long-term system capacity
considerations include bridges that should be constructed with an extra lane for future capacity, as
well as interchanges that should be built longer to accommodate the future widening of the
roadway passing under the Interstate.

ALTERNATIVE DELIVERY

ODOT has experience with a full array of contracting methods in the delivery of its construction
projects. The committee strongly recommended that a variety of delivery methods, including
design-build, be used to meet the under contract in 6, built in 8 goal. The desired outcome of this
approach is to allow the maximum flexibility, ingenuity and innovation of construction
contractors and designers in delivering a large bridge program.

Efficient use of ODOT staff, design consultants and construction contractors will require that the
ODQOT Office of Project Delivery resourcing models be used in developing the projects. This tool
will help to have sufficient design resources under contract within months of enabling legislation.
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PROGRAM ORIENTATION AND PARTNERING

The benefits derived from a common understanding of program goals, standard design elements
and approaches, programmatic permit conditions and mitigation outcomes, biological opinions
and assessments, and construction techniques will be significant. Participating in this program
would be a mandatory requirement for all parties involved in project delivery, internally and
externally (see Attachment 2).

CONTRACTING FLEXIBILITY

ODOT’s newly created Alternative Delivery Program will play a prominent role in the delivery of
any large bridge program. The proposed construction program could require as much as four
times the bridge design staff currently employed by ODOT. However, a basic assumption of this
report is that there will not be a corresponding increase in new full-time equivalent positions and
the private sector will be a substantial partner in the program. Given that assumption, successful
integration of private sector resources into ODOT’s delivery process will be critical. The agency
has full service Agreement-to-Agree contracts with ten consulting firms, which represents $100
million worth of engineering services. Another important contracting method is the use of
Design/Build to expedite delivery. Careful consideration to the size of packages must be given to
attract national interest and to maintain a regionally competitive environment.

The Director has delegated authority from the Department of Administrative Services to exempt
certain classes of work from low bid only competitive bidding. There are concerns from the
construction community about exempting bridges as a class of work from low bid only
competition. However, a mixture of traditional Design/Low Bid/Build and alternative delivery
contracts, which include A (bid) + B (schedule) or + C (qualifications) and Design/Build
techniques will be necessary to deliver a large bridge program.

Including environmental performance outcomes in all design and construction contracts will be
critical in achieving programmatic approvals from the many state and federal resource agencies.

DELIVERY CAPACITY

The external resources needed to deliver a large bridge program will require a substantial
investment by the private sector in personnel, material, and equipment. There are current
shortages in the following construction skill sets:

e Superintendents

Carpenters

Crane Operators

Estimators

Drilled Shaft Equipment Operators

A large bridge program will exacerbate these shortages as well as material procurement issues in
rebar, bearings, structural steel, joints, and steel piling. There is general consensus within the
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private sector that “if we fund it, they will come.” Industry investment will only occur, however,
if the funding for the bridge program is secured.

The internal resource issues are focused primarily on ODOT’s contracting and intergovernmental
agreement processes. Managing a large bridge program with a significant amount of outsourcing
creates an additional contracting challenge. The agency will need to reallocate positions from
within to manage contracts and to ensure quality delivery. Currently, there are six consultant
project managers within the agency. That number, and the number of technical resources required
to support them, will need to increase to handle a large bridge program.

ODOT’s Position Management Policy and Project Delivery Programming and Resourcing Model
provide the framework to determine which packages will be delivered in-house or contracted out,
as well as how to shift resources internally to support the delivery decisions. It is also important to
note that events in neighboring state DOTs can have a significant affect on ODOT’s ability to
secure private sector resources (see Attachment 3).

CRITICAL DELIVERY ISSUES

Program Management

It is essential that a full time managerial position be dedicated to the initiation and ongoing
management of this bridge program. The economies of scale described throughout this report can
best be achieved through the consistent implementation of programmatic approaches to
environmental streamlining; scheduling, sequencing, and resourcing of delivery packages;
standardized design methodologies; and partnering. This program manager must be integrated
into the established management structure to develop a well-orchestrated delivery plan, which
allows for the successful delivery of the agency’s commitments in OTIA I & II and the STIP.

Another important program management consideration is the combination of funding sources. It
is advantageous in many cases to leverage local government monies on ODOT projects. The
overall integrity of this bridge program must be maintained by thorough documentation of each
bridge and bridge delivery package financial plan. Intense cash flow management requirements
with accurate expenditure projections will be essential to a well-managed program.

Expedited Program Approval

Public involvement through the Area Commissions on Transportation (ACTs) will be a vital step
in developing a common understanding of the program goals and programmatic approaches to
delivery. ACTs will also play an instrumental role in helping guide the agency through the
various local issues that will need to be addressed within each community.

Early project/package Expenditure Accounts (EAs) will need to be established in support of
programmatic scoping teams. The economies of scale described throughout this report will need
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to be “scoped” into the program to generate more detailed cost estimates. The overall program
manager will oversee the scoping effort to ensure consistent methodologies are used.

If a bridge is not included in the short-term bridge improvement package, scoping information
will be retained for when the bridge ultimately requires repair or replacement or when funding is
identified. Project scoping, however, is important to fully understand the bridge and economic
issues facing Oregon.

The Off Interstate Delivery Plan

It is recognized that bridges throughout the state are deteriorating and require attention. The
programmatic approaches to project delivery on the interstate system can be applied to all freight
and local routes throughout the state. The benefits of environmental streamlining, standardization
in design and construction, and partnering with the private sector are applicable to the entire
transportation system.

When the OTC defines the initial bridge packages, a dedicated scoping team comprised of

ODOT, local government, community stakeholders, and industry representatives should be

established to define program objectives. Suggested performance goals include:

* Minimize impacts to communities and work to balance the needs/impact to heavy hauls, over
dimensioned loads, and annual permit loads.

= A bridge by bridge scoping effort will be needed that includes identifying potential detour
routes and load limit times on those routes.

= Information will be based on:
= Most current inspection report
= Known environmental factors
= Engineering judgment based on past experience

= Continue to use 105,500 Ibs. as a base weight for Oregon industry.

= Repair bridges that are of limited capacity but if a route can handle 80,000 lbs. make it a
lower priority.

= Routes that do not offer good alternative detours should be fixed first.

= Look at size limits as well as weight when establishing detour routes.

= Detour routes should be improved in advance of the need for them.

= Planning should also take into account impacts on farm equipment.

ODOT is learning new ways to expedite project delivery through OTIA and the Alternative
Delivery Program that can be applied to the entire transportation system.

SUMMARY

The demands of rebuilding a viable transportation system for Oregon can be met with an
emphasis on integrating private sector resources and expertise. The most fundamental
modification will be changing the ODOT project delivery culture from a site-specific to a
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program-oriented mode. This change is being addressed through ongoing improvement initiatives.
However, strong organizational leadership will be required from ODOT senior management.

Active leadership and a spirit of partnership and cooperation will be required from the
engineering consultant and highway construction industries as well. All parties involved in the
development of this delivery plan share a confidence that a large bridge replacement program can
be delivered in a manner that protects the economy and enhances Oregonians’ quality of life.
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Appendix J - Attachment 1
Environmental Streamlining Subteam

Completing individual environmental reviews and obtaining individual environmental permits for
a large bridge improvement program will tax the staff resources of environmental regulatory
agencies as well as ODOT, making timely completion of the environmental regulatory process
unlikely. Grouping the bridges together and accomplishing the work in a programmatic fashion
will allow both the regulatory agencies and ODOT to deliver permits more efficiently and in time
to meet the desired construction schedules.

There are several ways in which ODOT and the regulatory agencies can streamline the

environmental processes for these bridges. They may be applied to the entire population of

bridges or to large groups of bridges, as appropriate. They include:

=  Programmatic Categorical Exclusion under the National Environmental Policy Act from
FHWA

= Batch projects under a single permit from the Division of State Lands

= Joint Programmatic Biological Opinion from the National Marine Fisheries Service and the
U.S. Fish and Wildlife Service that covers demolition of existing structures and construction
of detour structures, access roads, and the new permanent structures.

= Historic context statement for the Interstate in Oregon in conjunction with the State Historic
Preservation Office

= Archaeological context statement for the Interstate and other corridors in conjunction with the
State Historic Preservation Office

=  Aggregate mitigation on a few large, environmentally meaningful sites in advance of
construction. Leverage mitigation opportunities through partnerships with other entities to
assume long term site management responsibilities

To accomplish permitting a program of bridges, ODOT will need to change some of its project

development practices, change the order of some of its project development steps, and make

funding available earlier. These include:

= Conduct early and thorough assessments of the environmental conditions at each bridge site to
identify all environmental issues that will need to be addressed before starting the design,
including survey-level information. This will provide designers with complete information
about what environmental resources need to be considered in the design, thereby eliminating
costly and time-consuming redesign work.

= Apply context sensitive design methods to project development. Identify and understand the
needs and desires of communities for the new replacement bridges, as well as during the
construction phases, e.g., aesthetics and the safe and free-flow of traffic through construction
zones. Include the cause—and-affect relationship between design and construction choices and
the resultant environmental restrictions or requirements that are imposed on maintenance
forces when they have to maintain the new structures. Avoiding 50 to 100 years of continuing
impacts to the environment from maintenance activities can justify a design choice.
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= Develop environmental design standards that apply to all bridges, e.g., no structures in the
active stream channel. As a general statement, standardizing design elements, material choices
and construction methods will simplify and shorten the environmental impact analysis and
facilitate programmatic permitting.

= Manage the environmental work as a program and make mitigation decisions at a program
level. Establish a limited duration position to manage this effort.

= Program funding so it is available prior to the design phase to perform the site assessments
and prepare the programmatic permit documents. This is not an increase in the environmental
costs but a shifting of the expenditure to earlier in the project cycle.

= Ensure that adequate environmental consultant resources are available to ODOT. In-house
resources are inadequate to perform this work.

=  While how bridges are grouped for permitting purposes can be different from how bridges are
grouped for contracting purposes, this should be coordinated. Bridges that do not need permits
for work in or around water and wetlands could possibly be built before bridges that require
permits from the Corps of Engineers and the Division of State Lands.

= Regular reporting on the progress of developing the programmatic solutions and on ODOT’s
performance as construction proceeds will be necessary for ODOT and the regulatory
agencies to make mid-course adjustments to ensure successful implementation.

= Regulatory agency capacity must match ODOT’s capacity. It may be necessary for ODOT to
provide temporary financial support to some agencies for this work to be completed. This
must be evaluated.

= Executive commitment to this effort from ODOT and the environmental regulatory agencies
must be regularly communicated to the collective staffs, including recognition that this effort
is an additional demand on top of the normal STIP and OTIA workload.

CONCLUSION

Development of a comprehensive programmatic approach to complying with environmental
requirements will enable ODOT to promptly implement the replacement of the interstate bridges.
It will require ODOT to spend money on environmental tasks that normally occur much later in
the project development schedule, but it should not require more money. Based on ODOT’s
recent experience and the limited information available today, the estimated total environmental
cost of permitting each bridge individually is approximately $3.8 million, including
archaeological excavation and natural resources mitigation. This assumes a population of 191
bridges. It will take from 12 to 18 months of effort to put all the programmatic permits in place,
assuming that funding, consultant capacity, and critical regulatory agency and ODOT staff can be
made available.

The approach of developing programmatic environmental permits can benefit the entire bridge
program. ODOT could pursue this approach for the entire STIP.
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Appendix J - Attachment 2
Delivery Sequencing Subteam

DELIVERY SEQUENCING

I.

)

Preliminary packaging of the bridges has been developed. Considerations for the packaging
were to keep the contract values generally in the $10 million to $15 million amount. Target
value stand-alone bridges were separated out.

Bridges were also grouped by geographic locations. A prime consideration was that
construction contracts should be able to move efficiently from bridge to bridge. The number
of bridges allows for an economy of scale in employing construction activities. This is
analogous to the efficiency found in high rise building construction, that crews move through
the structures from floor to floor. This would be true of these bridge projects except that the
work is laid out horizontally along the highway.

The current grouping of bridge packages is appropriate by contract dollar volume: six projects
at or above $50 million, nine between $15 million to $50 million, and six below $15 million.
Further definition of these groupings is of value to split out large stand-alone bridge projects.
Discussion of package size needs to consider existing bridge program, project size, and
number. Discussion on the growth of the bridge program in the past few years should be
developed.

In combining bridges for a package, there is value in mixing the types, e.g., over water, some
not. Bridges that do not encroach onto water bodies will not be subject to a restricted
construction window because of threatened and endangered fish and may be constructed year
round. Along with the ability to use alternative foundation types, this may enable greater
construction efficiency.

Further refinement of the bridge packages can only be developed with additional scoping of
the bridges. The preliminary packaging should be used as a guide and as information is
developed they should be tested and reasonable judgment used in repackaging. As project
scoping develops, opportunities to merge specific bridges or packages with ongoing STIP
programmed projects should be considered. This may result in greater economies of scale or
reduce traffic impacts.

. Geographical separation of projects affect some specific packages:

e The I-84 projects, outside of the National Columbia Scenic area, should be reviewed as
stand-alone or as a package separated from the other structures.

e The group of structures in the Columbia George should be considered as a group for both
geographic reasons and compliance with National Columbia River Gorge Scenic Area
requirements,

e The structures in the Portland area should be considered separately or as one group.

Economic and Bridge Options Report Appendix J
Bridge Project Delivery Plan Page J-13



e A large number of packages have been proposed from Albany south on I-5. These
packages should be recombined, as practical to fit operational and site specific needs.

DETOUR

I.

Detailed performance specifications for detour structures need to be developed that would be
constant throughout the program. These detour structures should be appropriate for use on the
Interstate system and any environmental or permitting issues incorporated in the
specifications. The specifications should be focused only to the operations performance needs
and not so detailed as to inhibit flexibility and creativity.

It is recommended that the State not own detour structures. Only if some clear and substantial
market or cost savings can be determined should the State consider ownership of the detour
structures. It is anticipated that leaving ownership with contractors will result in greater
innovation and possibly a secondary market will develop.

PROGRAM DELIVERY

1.

A balance needs to be maintained between design/bid/build contracts and design/build
contracts. Consultants and contractors have expressed concerns with a high number of new
design/build contracts as this method consumes industry resources and causes unrecoverable
costs. Some of these concerns may be resolved by process streamlining and by soliciting
contract proposals after design concepts have been substantially more developed.

Programmatic environmental permitting will group bridges for permitting. For permitting
purposes, the groups do not need to be concurrent with packages developed for
bidding/construction purposes.

The agency should use a balanced mixture of flexible services and single project contracts to
employ design consultants. Single projects (or package) contracts should be employed when
the agency has a higher interest in the specifics of the consultants’ proposal for the project.
There must be adequate staff within the agency to support the activities of consulting
contracting.

STANDARDS

Standard column sizes and crossbeam, beam and deck form designs would improve efficiency
by allowing reuse of forms and use of standard details. The degree that standard sizes can be
employed would help to minimize time and cost in design consideration and allow for greater
economy of scale in construction.

Further standardized pre-stress beam designs will not provide additional benefit to this
program. There is value in standardizing of joint details, bridge rail impact panels details,
bridge rails, etc. The development of recommended details for a variety of design features
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would eliminate the need for individual bridge designs to investigate numerous alternative
possibilities.

3. A combination of drilled shafts and pile foundation will be of value in selecting bridges for
each package. Most contractors are already able to drive piles and would most likely develop
other foundation capabilities if they were to become a high frequency contract requirement.
However, considerable pile driving capacity already exists within the Oregon construction
industry. Utilization of this capacity as an alternative or in mixture with other foundation
types would be of value in scheduling and cost of bridge packages.

4. At the beginning of this program, the agency should undertake a design competition to select
one or several concept bridges. These concept bridges should be selected on their merit in
achieving utility and aesthetic needs. Upon selection, the concept bridges would serve as
guides to all subsequent design and construction contracts.

5. The implementation of a standardized orientation and partnering program can play a
significant role in assisting design consultants and contractors in understanding and
contributing to the goals of this program.

6. ODOT’s bridge repair funds have been depleted because of the many emergency repairs. The
design and construction activities can and must be realigned to put program cost avoidance,
including emergency repairs, into the decision matrix of the design teams.
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Appendix J - Attachment 3
Bridge Implementation Capacity Subteam

This subteam was asked to define the gap between current and required internal and external
capacity including labor, materials and leadership. The following assumptions were made to
allow an initial estimate of the magnitude of the resources required to address the current bridge
issue. Full-time equivalent (FTE) staff requirements are also included:

Bridge program will be $780 million over 8 years (6 years of design starting in 2003 and 6
years of construction starting in 2005).

OTIA program will be $650 million (design through 2007 and construction through 2009) —
50 percent of the program is for bridges.

STIP program will be $280 million / year - 40 percent of the program is for bridges

Local Bridge Program is about 10 percent of the STIP

Cost allocation for all programs is about 25 percent for design, 10 percent for right-of-way,
and 65 percent for construction.

Average ODOT engineer cost = $70,000 / year. Based on this, a $81 million/year design cost
will require about 1157 FTE/year.

ODOT has 339 FTE in project delivery (1 to 3.4 ratio)

On average a typical ODOT bridge designer can accomplish $1.5 million/year total project
cost. A $283 million bridge program would require about 189 bridge designers. ODOT
currently has 45 Bridge Designers and would need four times current staff to deliver this
program.

If ODOT were able to double its staff design efficiency, a $283 million program would
require 95 Bridge Designers, or double the current staff.

RECOMMENDATIONS

I.

Double ODOT staff efficiency through systemization of design elements and procedures and
outsource 50 percent of the program (about 50 Design Engineers).

Contractors should be able to meet the requirements of the bridge program. Trained labor
force shortage will be an issue, especially for superintendents, carpenters, crane operators,
estimators. ODOT and contractors should look for options in retaining and retraining skilled
staff from the currently declining building construction industry.

If ODOT commits to a program size, suppliers should be able to provide adequate materials.
This includes rebar, bearings, structural steel, joints, steel piling (domestic vs. foreign), drilled
shafts (there are few skilled subcontractors but they will develop skill if ODOT commits to a
significant volume).

Economic and Bridge Options Report Appendix J
Bridge Project Delivery Plan Page J-17



OUTSTANDING QUESTIONS

I.

Design/Build lessens the capacity to deal with a large volume program:

Look at limiting the number competing at the Request for Proposal (RFP) stage.
Keep RFPs standardized and simple
Adjust preliminary engineering by double if design/build (currently at $40 million cap)

Bottlenecks in current ODOT process:

Shop drawings turn around time (needs to be quicker than 21 days)

Short in-water work period .Environmental Permits and tie to the Regulatory Agencies
Number of staff available

Number of qualified inspectors

Staffing and timeline required for right-of-way negotiations

Inadequate specifications staffing

Inadequate contracting staffing

Cash Flow Unknown

Oregon needs to show a clear commitment to a guaranteed level of funding for the next 8+
years. Contractors and consultants clearly indicated that they can meet schedules if funding is
committed but the commitment needs to be real if industry is to relocate and retool to compete
for Oregon work.

What steps will be taken to close the gap between current and required capacity?

Once the packaging and sequencing of work is identified, cash flow and associated
resource capacity needs can be specifically identified and the actual gaps be determined.
Showing a clear commitment to this level of construction effort (program in the STIP) will
bring general contractors and consultants into Oregon.

Identifying and advertising any systematic approaches, which utilize specific construction
materials or techniques, will bring in specialty consultants and contractors if the volume of
work 1s large enough.

6. ODOT bottlenecks fall into five categories:
e Staff resources - more volume needs more people to process contracts.
e Streamline process within ODOT (more standardized designs requires less ODOT staff).
e Streamline process with regulatory agencies (less environmental permit steps means less
ODOT staff required for processing).
e Streamline process with changed laws (fewer and shorter right-of-way steps will require
fewer ODOT staff).
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APPENDIX K
CHANGES IN ODOT OPERATIONS

Both of the courses of action presented in this report requires unique operational
requirements. ODOT examined two program areas that will be affected by whatever course
of action is selected for Oregon’s bridges - Bridge Engineering Section and Motor Carrier
Transportation Division. ODOT also examined the feasibility of a major bridge construction
effort over the next decade. This appendix describes the operational changes that ODOT
expects and specific management issues to be addressed.

BRIDGE ENGINEERING SECTION MANAGEMENT

The ODOT Bridge Engineering Section is responsible for management of ODOT’s bridges and
for limited elements of local bridge information. Bridge management activities include bridge
postings, bridge load-ratings, bridge research, over-dimension detours and emergency repairs.
Table K-1 identifies changes in bridge management effort under both courses of action.

Need for a Bridge Management System

Oregon’s bridges are owned and managed by over 100 jurisdictions. The bridge management
practices used by these different agencies can vary greatly. ODOT will be working with the LOC
and the AOC to discuss ways to better manage information and data on all of Oregon’s bridges
to ensure the optimal network of bridges for freight. This could include case-by-case transfer of
key freight local bridges to ODOT to manage. Transfer of state ownership in local interest roads
to local government to manage local access and land use issues could also be considered.

WEIGHT ENFORCEMENT DIVISION MANAGEMENT

ODOT’s MCTD exists to ensure that trucks meet state and federal laws governing use of
Oregon’s highways. Its charge is to prevent undue damage to road and bridges structures, unsafe
transport of hazardous materials, unsafe trucks, and unsafe truck drivers and to collect truck
registration and weight mile highway use taxes. MCTD is committed to doing this in a way that
is cost effective and that promotes the safe and efficient movement of trucks. Figure K-2
identifies how the MCTD weight enforcement functions would be affected under each course of
action.
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ACTIVITY COURSE OF ACTION 1: COURSE OF ACTION 1: COURSE OF ACTION 2:
FLAT FUNDING FLAT FUNDING INCREASE INVESTMENT
64,000 Ibs - 80,000 Ibs. Post All Bridges
Bridge The rate of annual posting activity is | All bridges in the state will be posted | The rate of annual postings will
Postings expected to increase as bridges fail. to carry no more than 80,000 Ibs. increase initially but decline as
bridges are replaced and repaired.
Bridge Currently inspections occur | Even though all bridges will be posted | Although not as critical as in the
Inspections | biennially and only 24% of ODOT’s | to attempt to prolong their life, | previous actions, load ratings
and Load bridges are load rated. Load ratings | inspections and load ratings should be | should be current on all bridges and
Ratings should be current on all bridges and | frequent to ensure ongoing safety. this will require more staff
this will require more staff. Because resources.
bridges will be used to their limits,
inspections and load ratings are more
critical to ensure ongoing safety.
Bridge Additional research is needed to identify actions to prolong the life of a bridge.
Research
Over- Heavy loads will be allowed on some | Since all bridges will be posted to | A short-term increase in over-
Dimension routes but detours will increase. | 80,000 Ibs., more permits will be | weight permitting and detours
Permits and | More permits will be required | required to move indivisible or other | should be expected before bridges
Detours because of more posted bridges. heavy loads. are rebuilt, particularly to support
construction activities.
Table K-1. ODOT Bridge Management - Effects and Proposed Actions for the Two Courses of Action




ACTIVITY

COURSE OF ACTION 1:
FLAT FUNDING
64,000 1bs. — 80,000 Ibs.

COURSE OF ACTION 1:
FLAT FUNDING
Post All Bridges

COURSE OF ACTION 2:
INCREASE INVESTMENT
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Emergency
Repairs

Bridges will be used until they fail,
which will require more emergency
repairs until replacement. This may
be minimized with  proactive
inspection. Cost to business from
detours or shifting load requirements
and impacts to communities can be
significant.

With lighter weights using the
bridges, emergency repairs will occur
but not at increased levels. Cost to
business and impacts to communities
will be greater since all heavy trucks
will be detoured or be required to
break loads to cross the bridge.

The potential for emergency bridge
repairs increases in the short term
until all bridges are repaired or
replaced.

Additional
Actions

= Add 10 staff (2 per region) for
monitoring, bridge inspection,
load rating and permitting.

= Enforce load ratings or set aside
more emergency funds to
maintain 64,000 or 80,000 Ib.
capacities.

® Increase research from current
$100,000 to $500,000.

= Add 30 staff for inspection and
load rating.

= Increase research from current
$100,000 to $500,000.

= Reduce diversion of bridge
maintenance funds for emergency
repairs.

= Increase research from current
$100,000 to $500,000.

=  One time allocation of $1.2 M
for software to track bridge use
by heavy loads to guide
optimum bridge use and
replacement decisions.
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Table K-1

ODOT Bridge Management - Effects and Proposed Actions for the Two Courses of Action
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ACTIVITY COURSE OF ACTION 1: COURSE OF ACTION 1: COURSE OF ACTION 2:
FLAT FUNDING FLAT FUNDING INCREASE INVESTMENT
64,000 Ibs. — 80,000 Ibs. Post All Bridges
Roadside Roadside  enforcement  will Roadside enforcement is | A short term increase in roadside
Enforcement increase to  ensure that expected to increase to ensure | enforcement should be expected
overweight trucks do not use that overweight trucks do not | before  bridges are  rebuilt,
posted bridges. use posted bridges. particularly to respond to
One-time technology-based One-time technology-based | construction activities.
enforcement investments could enforcement investments could
reduce reliance on officer-based reduce reliance on officer-based
monitoring. monitoring.
Changes to enforcement-related
statutes may be required.
Over- More permit analysts will be Since all bridges will be posted A short term increase in
dimension needed to identify detour routes, to 80,000 1bs., over-dimension workload should be expected
Permits and and to issue trip permits and permits and detours would only before bridges are rebuilt,
Detours routing instructions. be required where a bridge has particularly to respond to

A new software system would
improve the permit system to
track truck and commodity
movement around the state to
better manage bridge
investments.

been posted under 80,000 lbs.

A new software system would
improve the permit system to
track truck and commodity
movement around the state to
better manage bridge
investments

construction activities.

A new software system would
improve the permit system to
track truck and commodity
movement around the state to
better manage bridge
investments.
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Table K-2. ODOT Weight Enforcement - Effects and Proposed Actions for the Two Courses of Action
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ACTIVITY COURSE OF ACTION 1: COURSE OF ACTION 1: COURSE OF ACTION 2:
FLAT FUNDING FLAT FUNDING INCREASE INVESTMENT
64,000 Ibs. — 80,000 1bs. Post All Bridges
Proposed Increase roadside enforcement Increase roadside enforcement Roadside  enforcement  will
Actions from 2.5% in 2002 to 30% in from 2.5% in 2002 to 30% in increase until bridges are rebuilt

2010.

It is estimated that two
additional permit analysts are
required for every five bridges
requiring detours on any of
Oregon’s major routes
(particularly I-5, 1-84, US 97,
ORS58, OR126, OR26).

One additional permit analyst
will be needed for every ten
bridges requiring detours on
lesser state routes.

An initial investment of about
$1.2 million in  software,
hardware and staff training would
improve the permit system to
track truck and commodity
movement around the state.

2010.

Loads are expected to be
distributed among more trucks
to meet 80,000 lbs. bridge load
restrictions. More trucks on the
road will result in more
registrations, weighings, safety
inspections, and weight
enforcement citations.

An initial investment of about
$1.2 million in software,
hardware and staff training
would improve the permit
system to track truck and
commodity movement around
the state.

and during construction, but will
decrease when all bridges
accommodate all weights.

Truck volumes are expected to
increase overall when all
bridges can carry all loads,
which  will require more
enforcement personnel.

An initial investment of about
$1.2 million in software,
hardware and staff training
would improve the permit
system to track truck and
commodity movement around
the state.
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Table K-2. ODOT Weight Enforcement - Effects and Proposed Actions for the Two Courses of Action
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APPENDIX L
FREQUENTLY ASKED QUESTIONS

A variety of questions have been asked in three specific areas regarding elements of this bridge
strategy. These include Oregon bridges; ODOT weight enforcement restrictions; and the
integrated statewide model. Not all could be addressed in the main body of the report. This
appendix identifies questions and answers for these three topic areas.

OREGON BRIDGES

1. How are the bridge designs of the 1950°’s different from today’s designs?

There have been two major design changes since 1950s. The 1950s bridge design live load (truck
load) 1s approximately 25 percent less than the present. The 1950s live load (truck load) design
was 40 tons per lane (H20). Today’s live load is 72 tons per lane plus 640 lbs. per linear foot of
uniformly distributed per lane across the bridge (HL-93). This additional live load is to account
for the increased truck weights since 1950s.

Since early 1960s, major design changes in calculating the Shear capacity (which causes
diagonal cracks when less than the demand) of the bridge has occurred. RCDG structures are
constructed with two materials, concrete and steel. The concrete is strong in compression and
the steel is strong in tension. The design specification in the 1950s over estimated the concrete
contribution, thus, resulting in over estimation of capacity.

As the technology advanced, better instrumentation to monitor the bridge’s behavior under the
live loading became available. With more powerful computers to analyze the information gained
through better monitoring, the understanding of the behavior of the bridge under truck loading
changed. It was found that the effects near the supports, that is the Shear cracks (diagonal cracks)
induced by the concentrated load applied to the bridge by heavy presence of truck loads, is best
modeled with Strut-and-Tie (load path using series of triangles-truss) model for Shear Design.
This led to a major change in the design calculations for Shear capacity. Bridges designed today
have 50 percent more concrete reinforcing steel in the areas that are cracking in the 1950s
designs.

2. Did a US Air Force study in the 1950’s conclude that the concrete design
code was inadequate?

Yes. Two warehouse roofs at Air Force bases in Ohio and Georgia cracked and collapsed under
combined load, shrinkage and thermal effects in 1955 and 1956. These failures led to more
stringent shear steel requirements in subsequent editions of the American Concrete Institute
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(ACI) Building Code. American Association of State Highway Officials (AASHO) was
influenced by the collapses and subsequent investigation and also modified their Specifications

for Highway Bridges. As a result, significant design philosophy changes occurred between the
AASHTO 7" Edition (1957) and 8" Edition (1961).

3. What is the rate of bridge degradation?
Figure L-1 illustrates the current bridge life expectancy for different materials. This will be

refined as indicated when the study that models deterioration of reinforced concrete bridges is
completed by Oregon State University School of Engineering.
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Figure L-1. Typical Bridge Deterioration Curves

4, Given what we know today, what is the revised projected life of existing
bridges (state and local)?

For each individual bridge, life expectancies will vary with the materials (as shown in the chart
above), current loadings, and environment. Over half of the State-owned bridges and a third of
the local agency bridges were built prior to 1960 and many of these bridges will soon be nearing
the end of their useful life.
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5. When did ODOT discover the cracked bridge problem? Why are we seeing
such significant increases in the crack size now?

The cracked bridge problem did not happen overnight. The bridges began cracking years ago.
ODOT bridge inspectors noted the cracks with comments such as “shear and flexure cracks
throughout”. Manual 90, the Federal Bridge Inspection Manual, provides no guidance on how to
check for new cracks or how to monitor existing ones for growth in width and length. Over time
the cracks have grown to their current size and number. Unknown is what the curve of growth
over time looks like. ODOT believes that it is on a section of the curve where the condition
deterioration is accelerating rapidly. Crack sizes and observed crack growth seem to validate
this belief.

ODOT began to pay attention to the cracks in the fall of 2000 when a new bridge inspector and
an office engineer noticed, within a month of each other, large working shear cracks in two
different bridges on opposite corners of the state. Those bridges were the Grande Ronde River
(Quarry) Bridges on -84 west of La Grande, and North Umpqua River Bridge on I-5 north of
Roseburg. Both situations resulted in emergency repairs and scheduled replacement projects.

A month previous to this, office engineers received training from Professor Michael Collins from
the University of Toronto, an internationally recognized expert on concrete shear design and
analysis, regarding Modified Compression Field Theory. This theory has only recently been
adopted for use in the new AASHTO Load and Resistance Factor Bridge Design Specifications.
Professor Collins provided excellent information regarding the importance and effects of shear
cracks in concrete.

Timing of the training was indeed serendipitous. The discoveries on I-5 and 1-84 prompted an
investigation at nearby structures with similar construction and build dates. More cracked
bridges were found. More inspections led us to identify a structure type (reinforced concrete T-
beam and box beam construction) and a range of dates built (1947 to 1961). All of these bridges
were considered to be crack-susceptible.

In the spring of 2001 ODOT surveyed all of the crack-susceptible structures and placed each into
one of four categories: 0 - no cracks, 1 - cracks near bents, 2 - cracks in 1/3 span, and 3 - cracks
throughout. Immediately after the initial survey effort, bridge inspectors began detailed crack
studies of the category 3 bridges on the interstate freight routes.

6. Why are the bridges cracking?

The bridge cracking phenomenon cannot be explained by any one factor. There are several

contributing factors worthy of consideration:

= Design standards were different than they are today when many of these bridges were
constructed. For most of these bridges, rebar and concrete were poured on site. Oregon
continued this design and construction method after neighboring states abandoned it in favor
of prefabricated construction. The designers of these bridges may have still been in the post
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World War II material conservation mind frame. The reinforcement details indicate a design
philosophy of material economy and precise engineering. Labor costs were apparently not a
major concern.

= The original bridge designers had no concept of today’s truck weights, volumes, and speeds
in the 1930s and 1950s when over two-thirds of Oregon’s state-owned bridges were built.
The design truck used then was 72,000 lbs. Today’s legal trucks weigh 80,000 Ibs. The
number of permits that ODOT has granted to carry loads in excess of 80,000 lbs. has grown
from under 10,000 in 1990 to over 25,000 in 2001. The total truck VMT was 200,000 in
1976 and has increased to 1,500,000 in 2001.

= Because maintenance of bridge approaches has not been a priority, heavy truckloads bounce
as they approach and travel across a bridge. The effective weight of the trucks can be
increased up to 50 percent due to impact loading from rough approach pavement conditions,
further increasing the loading.

= Vertical reinforcing bars, or “stirrups”, are used in beams to help resist shear forces and
control cracking, not prevent it. The design specifications in use at the time these bridges
were designed did not specify enough reinforcement to control cracking. Design
specifications are modified over time as the engineering community learns more and more
about structures. This is true of the AASHTO Bridge Design Specifications. Fifty years ago
understanding about how a reinforced concrete beam resists shear forces was limited.

= Bridges have finite service lives. The bridges typically exhibiting shear cracking were built
between 1947 and 1961, about 50 years ago. They actually have performed well to reach
their service life under loading so far beyond their design.

= As many projects and priorities have competed for resources over the past five decades,
adequate resources for bridge maintenance, repair and construction has not been available.

= The choice was made over the years to pave over bridge decks repeatedly, adding to the dead
load weight carrying requirement of a bridge. This reduced its ability to handle live loads. In
hindsight, the deck surfaces should have been ground down before overlayment was applied
but this was the most expedient and cost-effect method at the time.

= There was a consolidation of statewide bridge inspection staff in the early 1990s that resulted
in a standardization of a widely divergent methodology for bridge inspection. There was
escalation in the professionalism of the inspections, the analysis and the interpretation of
results that resulted in a more acute awareness of the severity of the problem in the latter
years of the 1990s.

7. Why did ODOT elect to use the rebar and concrete poured on site bridge
design long after neighboring states abandoned it in favor of prefabricated
construction?

ODOT uses designs approved by AASHTO guidelines. At the time of construction these
designs were the approved AASHTO standard. ODOT moved to the prefabricated construction
when the AASHTO designs standards were changed to accept those designs.
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8. Are there any bridges built to these same design standards that are not
showing the cracking phenomenon?

There are 52 concrete bridges statewide that were identified as having no shear cracking. Eighty-
five percent of these bridges are on routes that do not experience the truck traffic that the
Interstate routes carry. Also, these bridges typically have particularly good shear reinforcement
detailing.

There are eight concrete bridges on the interstates that do exhibit visible shear cracking. Seven
of these bridges also have particularly good shear reinforcement detailing that seems to have
helped successfully resist the shear forces. The final bridge has shear reinforcement that is more
typical of the bridges that are cracked. These eight are probably a manifestation of the normal
"bell curve" statistical variation of any real-world phenomenon. Certain bridges in the total
population may have had stronger concrete, a more conservative design, better reinforcement
detailing, or may have been subjected to loads of lower magnitude or frequency over the course
of their service life.

9. How does truck speed impact bridge structures?

It is known in basic theory of dynamics that a moving load across a member causes twice the
stress as the same load when it is sitting still. That is why the impact on bridge structures
accounts for three things:

®= The dynamic effects of sudden loading of a truck onto a bridge.

= The wheels of a truck striking deck’s imperfections.

= The vibration of the vehicle induces vibrations in the structure.

By slowing the trucks, the magnitude of the dynamic effects is reduced. The actual weight of a
truck is amplified as a truck ‘bounces’ in crossing a bridge at highway speeds. The effect is a
30-40 percent increase in the stresses applied to the bridge. Slowing the speed of heavy loads
drastically reduced this impact factor — as does reducing the ‘bump’ caused by the settlement of
road approaches near the bridges.

10. How does a bridge become “load-limited”?

Load limits can take two different forms. Bridges can be posted at some level below legal loads.
These bridges have signs installed noting the posted limit. Bridges can be restricted, through
Motor Carrier Division, at some level above legal loads. Although no signs are installed, permit
trucks in excess of the limit will not be given permits.

Bridges can become posted or restricted because of damage to structural members from vehicle
collision, such as a barge impacting a pier, an over-height load impacting the girder of an
overpass bridge, or an automobile impacting a truss diagonal. Load limits such as these are
typically of an emergency nature and are temporary. Repairs are typically performed promptly.
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Posting or restricting can become necessary due to deterioration that decreases the load carrying
capacity of structural members. Section loss from advanced corrosion, fatigue cracking in steel,
rot in timber stringers or piling, and concrete shear cracking are some examples.

A load rating, or structural analysis, of the bridge in its current condition can indicate a need for
posting or restricting due to insufficient load capacity. These calculations take into account as-
constructed details, wearing surface thickness, normal variations in material properties, member
deterioration, level of maintenance, level of inspection, member redundancy, average daily truck
traffic count, overload enforcement effectiveness, number of lanes loaded, and impact loading
from approach pavement and deck smoothness conditions.

As part of its biennial inspection process ODOT “load-rates” at risk bridges to determine the
maximum weight the deteriorating bridge can continue to carry. When a bridge is “load
limited”, vehicles above a particular weight are prohibited from using the bridge. Heavier
weight vehicles must either not use the road or seek a permittable detour. In many instances a
viable detour does not exist. A bridge is “load limited” to extend the service life of the bridge for
lesser weights and to ensure the safety of the traveling public.

11. How does ODOT control the weights that cross Oregon’s bridges?

ODOT uses five weight tables to outline allowable truck wheelbase lengths, axles, and weight,
and it issues permits with maps showing which roads and bridges can handle heavy trucks.

Weight Table 1 outlines legal weights, up to a maximum 80,000 lbs., for which no permit is
required. Weight Table 2 outlines extended weights, up to a maximum 105,500 1bs., for which a
motor carrier can obtain an annual continuous operation permit. Weight Tables 3, 4, and 5
outline all other heavy haul weights for which a carrier is required to obtain a single-trip permit
issued through ODOT’s MCTD.

MCTD staff is aware of all existing load-posted bridges and they work closely with ODOT's
Bridge Engineering Section to identify and route trucks around problem bridges with weight
restrictions. Whenever trucks need permits for loads exceeding Weight Table 5, MCTD obtains
special engineering analysis from Bridge staff before issuing the permits.

MCTD employs 97 enforcement officers to check truck size and weight at Oregon's six Ports of
Entry, 81 other weigh stations, and at dozens of sites equipped to support portable scale
operations. The Ports of Entry are open on virtually a 24/7 basis to check the high volume of
truck traffic entering the state. Other weigh stations are operated on a random, unpredictable
schedule. Officers often go to areas with weight-restricted bridges to check traffic and prevent
further damage to the structures. The officers also routinely join county weighmasters, State
Police, and local law enforcement officers in special operations at various locations.
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12. What is the national trend with regard to issuance of divisible load permits
for vehicles over 80,000 Ibs. operating on the interstate?

According to the U.S. DOT, four states allow preexisting (grandfathered) statutory gross weight
limits over 80,000 lbs. on the Interstate highways (DOT 2000, Vol. II, 1I-13, ??7I-14). An
unpublished DOT tabulation shows that 27 states exercise grandfather rights (or other special
legislative exemptions) to issue divisible load permits for vehicles over 80,000 Ibs. on Interstate
highways. Divisible loads are cargoes that could practicably be divided and carried in more than
one vehicle, such as bulk commodities or goods loaded on pallets. (Under federal law, states
may issue permits allowing trucks carrying indivisible loads, such as structural members or
heavy equipment, to exceed federal weight limits on the Interstates.) Of these 27 states, five
issue the permits only on toll road sections of the Interstates and five others issue permits on
other limited segments of their Interstates. Of the states allowing trucks over 80,000 Ibs. on the
Interstates, 12 are east of the Mississippi River. An industry tabulation (ATA 2001) shows four
more states that appear on the FHWA list with weight limits over 80,000 Ibs.

Since enactment of the federal Interstate weight limits, federal law has exempted certain roads
and kinds of truck operations. The federal transportation authorization (Transportation
Efficiency Act for the 21* Century-TEA-21) contains special provisions for trucks hauling
concrete panels in Colorado and sugar cane in Louisiana, and for exemption from federal weight
limits for specified Interstate highway segments in Maine and New Hampshire [Section
1212(d)]. Congress enacted other special provisions in the National Highway System
Designation Act of 1995 (P.L.104-49, Sec. 312) exempting specified highways in Iowa and
Wisconsin from certain federal limits.

Most of the states holding grandfather rights and other exceptions use them extensively.
According to DOT data, 212,000 multiple-trip divisible load permits were issued in the United
States in 1995. Nearly 90 percent of these permits were issued in states with grandfather rights
to allow overweight trucks on the Interstates. According to DOT, multi-trip permits essentially
allow unlimited operation with no accounting for mileage or routes for a length of time,
generally one year (DOT 2000, Vol. II, II-19, 11-20).

Multiple-trip divisible load permitting has been growing rapidly. According to FHWA surveys
of the states, the number of such permits issued annually increased 180 percent between 1983
and 1995, from 54,000 to 212,000 (DOT 2000,Vol.ILII-21). No data are collected on miles
traveled by trucks operating under these permits. Sixteen states have statutory gross vehicle
weight limits greater than 80,000 lbs. for highways other than the Interstates. Four additional
states that do not have grandfather rights to operate trucks over 80,000 Ibs. on the Interstates
issue substantial numbers of divisible load permits, presumably for operation of heavier trucks
on other roads. Double-trailer combinations with twin 28-foot trailers and gross weight of up to
80,000 Ibs. operate legally in every state by federal law. In addition, 22 states allow operation of
longer and heavier multi-trailer combinations (DOT 2000, Vol. II, II-13, II-14, [I-21, 1I-19).
Representative nationwide data does not exist on the frequency of legal loads over 80,000 Ibs.
gross vehicle weight (i.e., trucks operating under higher state limits or permits). In the 1997
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Vehicle Inventory and Use Survey (U.S. Bureau of the Census 1999, Table 10) vehicles that
reported operating with an average loaded weight of more than 80,000 lbs. accounted for 3.3
percent of all combination vehicle miles traveled. Since these weights were self-reported, this
fraction may indicate the extent of legal loads over 80,000 Ibs. In the 1992 survey, this share
was 2.9 percent (US Bureau of the Census 1995, Table 13).

13. As the bridges are addressed, what strategy will be employed to keep
freight moving?

As more and more cracked bridges appear, tough choices will need to be made regarding which
bridges will receive funding to restore or upgrade the load capacity. With limited funding,
ODOT will need to make decisions regarding the level of allowable loading that will be targeted
for each route in the state. Currently, as cracked bridges appear, funding is moved over to repair
or replace the bridge. The future strategy will call for a prioritization of the routes to provide
more efficient use of funds.

14. How do the Investment Options support the Strategic Highway Network ?

The Strategic Highway Network (STRAHNET) is a system of public highways that is a key
deterrent in United States strategic security policy. It provides defense access, continuity, and
emergency capabilities for movements of personnel and equipment in both peace and war. It is
61,044 miles, including the 45,376-mile Interstate System and 15,668 miles of other important
public highways nationwide.

In Oregon, the STRAHNET includes I-5, 1-205, and I-84, US 30, 101, and 95, and OR 42.
Oregon has one STRAHNET Connector, a section connecting I-5 with the Port of Portland. The
STRAHNET and STRAHNET connectors define the total minimum defense public highway
network needed to support a defense emergency.

By focusing the initial phase of bridge improvements on I-5 and I-84, nearly 675 miles of
STRAHNET routes will be able to carry today’s design loads. This commitment to national
security is an important part of the decision to initially focus on the I-5 and I-84 corridors.

15. Does this report address historic bridges?
Some historic bridges are included in the analysis of cracked and load restricted bridges. Other

bridges will require individual analysis and repair strategies. It will be important to provide a
safe functioning structure but not change the character of the historic resource.
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ODOT WEIGHT ENFORCEMENT REQUIREMENTS

1. What are the primary functions and purposes of Oregon’s motor carrier
weight enforcement activities?

Enforcement is needed to protect Oregon’s roads and bridges from damage by over-size and
overweight trucks. Motor carrier enforcement officers ensure that trucks operate within limits
prescribed by law, or operate under special transportation permits that prescribe a safe manner
and route for over-dimension loads. Officers also collect scale crossing records that support the
successful pursuit of highway-use tax audit and truck safety program goals.

2. What can a truck weigh to legally use Oregon’s roads and bridges?

ODOT uses five weight tables that outline allowable truck wheelbase lengths, axles, and weight:

= Weight Table 1 outlines legal weights, up to a maximum 80,000 Ibs., for which no permit is
required.

=  Weight Table 2 outlines extended weights, up to a maximum 105,500 Ibs., for which a motor
carrier can obtain an annual continuous operation permit.

=  Weight Tables 3, 4, and 5 outline all other heavy haul weights for which a carrier is required
to obtain either an annual or single-trip permit. Weight Tables 3 and 4 address annual heavy
haul permits and Weight Table 5 addresses indivisible loads moving by single-trip permit.

The MCTD issues permits with maps showing which roads and bridges can handle heavy trucks.
Staff is aware of all existing load-posted bridges and works closely with the Bridge Engineering
Section to identify and route trucks around problem bridges with weight restrictions. Whenever
trucks need permits for loads that are intended to travel over an identified fragile bridge, MCTD
staff obtains special engineering analysis from Bridge staff before issuing the permits.

3. Describe the purpose of a weigh station.

Oregon has six Ports of Entry and 81 other weigh stations located throughout the state on major
highways and secondary roads. The state also has many portable scale operations. The Ports of
Entry are located near Ashland, Cascade Locks, Farewell Bend, Klamath Falls, Umatilla and
Woodburn. Enforcement officers at Oregon weigh stations primarily check truck size, weight,
height, and operating credentials. They also check the mechanical safety of vehicles and the
fitness of truck drivers. ODOT auditors use records of trucks passing through a weigh station to
verify highway-use (weight-mile) tax reports and payments submitted by motor carriers.

4. Where do trucks travel in Oregon?

Interstate operators travel the majority of miles traveled by trucks in Oregon. One recent study
examining which companies pay the most weight-mile taxes showed that 30 of the top 50 and
514 of the top 1,000 taxpayers were companies based outside Oregon. Many of these interstate
operators make border-to-border trips covering the roughly 300 miles of I-5 and/or the 375 miles
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of 1-84. In Oregon, interstate highway miles account for 9.7 percent of all road miles. According
to state traffic counters, 57 percent of vehicle miles traveled in Oregon are on the interstates and
43 percent are on secondary roads.

5. How does Oregon weight enforcement compare to that of other states?

According to FHWA records, Oregon exceeds the national median for numbers of trucks
weighed and weight citations issued (Table L-1).

Weight Enforcement Action Percent by Fiscal Year
FY1997 | FY1998 | FY1999 | FY2000
Vehicles weighed on static scales 182 189 226
Vehicles weighed on static scales and 177 145 68 150
weigh-in-motion scales
Citations issued for weight violations 189 129 134 168

Table L-1. Oregon Weight Enforcement Compared to Other States

Further analysis of the type of citations issued shows Oregon exceeded the national median by
699 percent when it issued 4,492 citations for bridge formula violations in fiscal year 2000.
Violations of bridge formula weights are considered to be the most difficult violations to
establish because they require careful measurements of the number and spacing of truck axles.

6. How does Oregon’s Weight-Mile Tax work?

Oregon’s weight-mile tax is based on the weight of the vehicle, the distribution of that weight on

the axles, and the distance traveled. Oregon statutes contain two weight-mile Tax Tables — Table

A and Table B. Tax rates in both tables apply to miles trucks travel at their highest operating

weight, miles they travel at lesser weights, and miles they travel empty.

= Table A tax rates apply to trucks with declared weights between 26,001 and 80,000 Ibs.. A
truck weighing 80,000 Ibs. creates more wear and tear than a truck weighing 30,000 Ibs. so
Table A rates are higher for heavier vehicles.

= Table B tax rates apply to trucks operating under a highway variance permit to carry divisible
loads over 80,000 Ibs. and up to 105,500 Ibs., and indivisible loads over 80,000 Ibs. and up to
98,000 Ibs.. A truck weighing 90,000 Ibs. with six axles creates more wear and tear than a
truck weighing 90,000 lbs. with eight axles so Table B rates change depending on the
number of axles. Indivisible loads over 98,000 Ibs. are not eligible for Table B rates. They
are subject to a separate Road Use Assessment Fee.

7. How will the different courses of action affect ODOT’s weight enforcement
performance measures?

Any action that results in taking enforcement officers away from normal truck weighing
activities will have an effect on ODOT’s outcome-based performance measures. Unless
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additional staff is provided, the number of trucks weighed and the number of weight citations
issued will be reduced. There will be a reduction in highway-use tax audit recovery and in the
number of truck drivers placed out-of-service, and an increase in the number of truck-at-fault
accidents.

8. If existing resources must be redeployed to meet weight enforcement
needs, what redeployment strategy would be used and why?

Reassigning the 16 officers in the Coastal Valley and Central Oregon Districts to fragile bridge
monitoring operations would have the least impact on truck weighing operations because it
leaves other District staff to continue to operate weigh stations on Interstates and major
highways. In 2001, for example, the Coastal Valley and Central Oregon District staff weighed
270,342 trucks. Diverting 30-50 percent of their time to bridge monitoring operations would
result in a loss of approximately 90,000-135,000 truck weighings. That is not an insignificant
number, but it is only 3-4 percent of the 3.3 million total trucks weighed in Oregon last year.
Diverting this staff would have the least impact on truck weighing operations because it leaves
other District staff to continue to operate weigh stations on Interstates and major highways.

9. How was it determined that a reassignment of 16 officers from the Coastal
Valley and Central Oregon Districts would result in a potential loss of $1.7
million in weight-mile taxes?

If 16 ODOT enforcement officers in the Coastal Valley and Central Oregon Districts were
reassigned to monitor weight-restricted bridges for a one-year period, that staff would be
diverted from normal weighing activities and would result in an estimated 384,000 trucks fewer
truck weighings (each enforcement officer weighs an average of 24,000 trucks per year). This
could result in a potential loss of $1,697,280 in weight-mile tax dollars recovered by auditors
over the one-year period. This rough estimate is based on the fact that from 1989 through 2001,
weight-mile tax audit assessments totaled $66,645,567, while a total of 46,984,879 trucks were
weighed during the period. Therefore, each weighing resulted in an average assessment of
$1.420,000.

10. How will reassighment of weigh station officers to bridge monitoring
efforts affect:

a. the activities of enforcement officers and in turn the safety of the traveling
public?

The diversion of weigh station officers to increased bridge monitoring efforts would affect the
activities of law enforcement officers working under contracts for the Motor Carrier Safety
Assistance Program (MCSAP). These law enforcement efforts are critical to finding unsafe truck
drivers and placing them out-of-service. Most of these officers are dedicated to traffic
enforcement. Their truck and driver inspections are routinely preceded by a probable cause stop
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for a moving violation. During driver inspections, the officers often call a local weigh station to
request information needed to verify logbooks.

Reduced weigh station operations could ultimately have an adverse effect on highway safety.
Outcome-based performance measurement shows there is a statistical correlation between the
number of truck drivers placed out-of-service for a critical safety violation and the number of
truck-at-fault accidents. As more drivers are placed out-of-service, truck-at-fault accidents
decline. Therefore, a lessened ability to verify driver logbooks and place fatigued drivers out-of-
service should lead to an increase in accidents.

b. the effectiveness of truck inspections?

It is possible that a diversion of ODOT enforcement officers to increased bridge monitoring
efforts would result in a decrease in the number of truck and driver safety inspections performed
by the officers. In 2001, motor carrier enforcement officers conducted 17,419 inspections. Most
of the inspections were done at a weigh station and many of them were done after regular work
hours at overtime pay (using MCSAP grant funds). The officers could continue to work overtime
to conduct these inspections if bridge monitoring is scheduled during regular work hours and the
officers are not relocated to a remote area for long periods of time. The officers will be motivated
to continue their safety inspection efforts because they benefit monetarily and they need to
conduct a minimum number to retain certification as an inspector.

If Oregon bridges continue to be weight-restricted and require the regular presence of motor
carrier enforcement officers to monitor truck traffic and ensure compliance, it will lead to fewer
trucks weighed at weigh stations. Fewer truck weighings means fewer scale crossing records
available to safety inspectors who routinely use these records to verify the accuracy of a truck
driver’s logbook. This could result in a 1-2 percent reduction in the number of drivers placed
out-of-service. This seems insignificant except that out-of-service violations are the ones most
likely to lead to an accident.

c. motor carrier weight-mile tax evasion?

As truck weighing operations change, there is a general inestimable effect on weight-mile tax
evasion. If a trucker knows that a certain weigh station is not operating for an extended period of
time, the potential for evasion is enhanced. There is no denying the deterrent value to weighing
trucks, although that true value cannot be determined.

d. scale crossing records and weight-mile tax collections?

Outcome-based performance measurement shows that taking enforcement officers away from
normal truck weighing activities will reduce the amount of tax dollars recovered in weight-mile
tax audits. There is a statistical correlation between the number of trucks weighed and weight-
mile taxes recovered because auditors rely on scale crossing records to verify truck travel
reports. If ODOT were to follow a size and weight enforcement strategy in which it reassigns the

Economic and Bridge Options Report Appendix L
Frequently Asked Questions Page L-12



16 officers in the Coastal Valley and Central Oregon Districts to monitoring fragile bridges, that
staff would be diverted from normal weighing operations. This would result in a potential loss
of $1,697,280 in weight-mile tax dollars recovered by auditors over a one-year period.

11. If the reassignment of weigh station officers to bridge-monitoring efforts
will result in fewer scale crossing records and thereby fewer weight mile
tax collections, are there alternative ways to verify motor carrier tax reports
and payments?

There are alternative ways to verify motor carrier tax reports and payments. Auditors could rely
more on carrier bills of lading or other shipping documents to verify origins/destination,
shipment weights, trip dates, and so on. Of course, without the corroborative third party evidence
— the scale crossing records — auditors would be relying only on what was entered on carrier
records, which is not always what actually occurred. Auditors would also have to spend more
time tracking down shippers/receivers in hopes of obtaining data to verify reports. To
compensate for the potential loss in audit effectiveness, it may be necessary to hire additional
staff to audit more truckers and/or spend more time per audit.

12. What kind of technology investments could be made to minimize the need
for personnel investments? What will they cost? Which does ODOT
recommend?

Strategies to address the problem of weight-restricted bridges in Oregon include several related
to technology and intelligent transportation systems.

a. Weigh-in-motion scales and warning systems.

These would help all truck drivers avoid fragile bridges, but especially the unsophisticated
driver. Many truck drivers are not aware of how much their truck weighs. Just because an
overweight truck crosses a weight-restricted bridge ignoring signs indicating weight limits, does
not necessarily mean the driver knowingly violated the restriction. Many drivers are simply
unaware of their trucks’ gross weight.

Many truck drivers can not read English. One of the lessons learned early in Oregon’s bridge
crisis was that simply posting signs is not enough to impose weight restrictions on a bridge. In
March 2001, enforcement officers issued several citations to non-English-speaking drivers
operating overweight trucks on the I-5 Ford’s Bridge in Southern Oregon. Federal safety
regulations require truck drivers to be able to read and comprehend signs in English, but a
growing number of drivers do not meet that requirement.

The Harrisburg Bridge over-height warning system is a model for what is possible. The bridge
on ORO9YE features a system that uses an infrared beam and signs with flashing lights to stop
trucks that would damage the structure.
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Truck weigh-in-motion scales can protect bridges. Scales placed in the roadway ahead of a
weight-restricted bridge can identify overweight trucks (within certain margins of error) and
activate flashing lights to direct those trucks to a detour route. The systems act as continuous
virtual weigh stations that stand alone with just signs or include cameras that take pictures of
trucks and/or allow for enforcement officers to view the scene from a central office.

b. Weigh and Warning System Options

International Road Dynamics (IRD), the world leader in weigh-in-motion systems and the prime
contractor for the installation of Oregon Green Light systems, offers several options for warning
systems that help to prevent weight-related damage to bridges.

Four warning system options lend themselves to Oregon’s current dilemma. They all include the
use of relatively inexpensive piezoelectric sensors and electronics for weighing trucks in-motion
with 85 percent accuracy. They all include signs and flashing lights that divert overweight trucks
to a safe detour route.

The first three options feature solar-powered systems using radio frequency transmissions that
allow for placement anywhere in Oregon. These are low-cost options that do not require
trenching and other work related to connecting electric power. The fourth option requires power
because it includes cameras that take still images of trucks passing the sensors. The cameras
could be linked with an Internet server to allow for monitoring activity at the site from a central
office.

Option 1: Temporary Data Collection and Mobile Warning System. This is a solar
powered non-permanent weigh-in-motion system that includes the accompanying hardware
mounted on two mobile trailers with signs and flashing lights. The first sign reads “Obey Sign
Ahead” and the second reads “Overweight Load when Lights Flash.” ODOT would need to
install a third sign indicating the detour route exit for overweight trucks. This system lends itself
to a situation in which there are four or five bridges that need to be load-restricted for a short
period of time. Piezoelectric sensors and inductive loops can be temporarily taped to the roadway
to weigh trucks in-motion while signs and lights mounted on trailers divert overweight trucks to
a detour route.

Cost: Approximately $51,500 per lane of direction. This assumes ODOT installs the sensors and
loops (similar to the routine installation of traffic counters today) and minimal traffic control is
required.' If IRD is needed for installation, operation and training, their service is available at a
rate of $6,500 per week or $20,000 per month. IRD costs should be minimal after the initial
installation because ODOT staff can assume responsibility for additional installations.

! Cost includes $47,000 for hardware (solar-powered weigh-in-motion electronics, software license, a radio frequency transmitter and receiver,
cabling, and two trailers), $3,500 for two Class 1 Piezoelectric Sensors and two Inductive Loops, and $1,000 for three signs (two on the trailers
and one permanent sign at the exit to the detour route).
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Advantage: If it is not known how many heavy loads pass over a bridge, this temporary weigh-
in-motion system can help determine the extent of danger for bridge damage. The sensors and
loops are taped down and the trailers and signs are moved in and out for short periods of time.

Disadvantage: The piezoelectric sensors and inductive loops can be taped down and used only
four or five times before they must be replaced with new sensors and loops.

Option 2: Permanent Data Collection and Mobile Warning System. This is a solar
powered, permanent weigh-in-motion system that includes the accompanying hardware mounted
on two mobile trailers with signs and flashing lights. The first sign reads “Obey Sign Ahead” and
the second reads “Overweight Load When Lights Flash.” ODOT would need to install a third
sign indicating the detour route exit for overweight trucks.

As an alternative to Option 1, piezoelectric sensors and inductive loops are permanently installed
in the roadway to weigh trucks in-motion while signs and lights mounted on trailers divert
overweight trucks to a detour route. This system lends itself to a situation in which there is a
bridge that needs to be load-restricted for a long period of time. It also lends itself to a situation
in which there are several bridges that need long-term restrictions. The sensors and loops cost
just $3,500 per site, per lane of direction, so under this option they could be installed to allow
trucks to be weighed in-motion at several sites. The trailers with hardware and signs could then
be rotated around the sites as needed to educate the trucking industry about the various bridge
restrictions.

Cost: Approximately $51,500 per lane of direction (see cost detail in footnote #1). This assumes
ODOT installs the sensors and loops (similar to the routine installation of traffic counters today).
Traffic control, saw-cutting and other public works costs will fluctuate depending on location
with costs ranging widely. If IRD is needed for installation, operation and training, their service
is available at a rate of $6,500 per week or $20,000 per month.

Option 2 Advantage: The $3,500 spent on piezoelectric sensors and loops yields value over a
much longer term. Under this option, many weigh-in-motion systems can be installed, but only a
few of the accompanying components — hardware, trailers, and signs — are needed. The trailers
can then be moved to wherever sensors and loops have been placed, on either a rotating schedule
or as needed for effective enforcement of weight restrictions.

Option 2 Disadvantage: Having the trailers and signs in place one day and then gone the next
could simply confuse truckers, giving them the impression that a bridge is restricted only when
signs are in place. Such a rotating warning system strategy could be problematic.

Option 3: Permanent Basic Warning System. This is a solar powered weigh-in-motion
system that includes the accompanying hardware and a sign with flashing lights set in place
permanently. The sign reads “Overweight Load When Lights Flash.” ODOT would need to
install a second sign indicating the detour route exit for overweight trucks.
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As an alternative to Option 2, piezoelectric sensors and
inductive loops are permanently installed in the roadway to
weigh trucks in-motion while a sign with lights is permanently
set in place to divert overweight trucks to a detour route. This
system lends itself to a situation in which there is a bridge that
needs to be load-restricted for a very long time.

Cost: Approximately $64,700 per lane of direction for first site
installation. Cost of subsequent site installations: $53,800.2
This assumes ODOT installs the sensors and loops with IRD
supervision and assistance. Traffic control, saw-cutting and
other public works costs will fluctuate depending on location,
with cost estimates ranging from $25,000 to $60,000 per site.

Advantage: Similar to the Harrisburg Bridge over-height
warning system, this would establish a permanent overweight
warning system at a bridge. The fact that a sign with flashing
lights is always there would have a lasting impression on every
passing trucker.

=

OVER WEIGHT
LOAD
Fa U8 Disadvantage: The system is expensive. If ODOT opts to install

this at too many sites it could be criticized for not spending the
money to simply fix one or more bridges.

Proposed Overweight Warning
Signs/System

Option 4: Permanent Advanced Warning System. This
is a electric powered weigh-in-motion system that includes the accompanying hardware and a
sign with flashing lights set in place permanently that reads “Overweight Load When Lights
Flash” plus two cameras for capturing images. ODOT would need to install a second sign
indicating the detour route exit for overweight trucks.

As an alternative to Option 3, piezoelectric sensors and inductive loops are permanently installed
in the roadway to weigh trucks in-motion. A sign with lights is permanently set in place to divert
overweight trucks to a detour route and two cameras are placed at the site, one on the sign with
flashing lights and one on the bridge. Images taken by these cameras show which trucks tripped
the flashing light warning and which trucks continued over the bridge. The system can be
expanded to accommodate up to four cameras. Again, this system lends itself to a situation in
which there is a bridge that needs to be load-restricted for a very long period of time. Adding the
cameras addresses situations in which a significant percentage of trucks are ignoring warnings
about the use of a load-restricted bridge.

% Cost includes $43,800 for hardware (solar-powered weigh-in-motion electronics, software license, a radio frequency transmitter and receiver,
cabling, two Class 1 Piezoelectric Sensors and two Inductive Loops, and $19,900 for IRD installation, supervision, training, and commissioning
at first site, reduced to $9,000 for each subsequent site, and $1,000 for two signs.
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Cost: Approximately $110,100 per lane of direction for first site installation. Cost of subsequent
site installations: $96,OOO.3 This assumes that ODOT installs the sensors and loops with IRD
supervision and assistance. Traffic control, saw-cutting and other public works costs will
fluctuate depending on location, with cost estimates ranging from $60,000 to $95,000 per site.

Advantage: This would establish a permanent overweight warning system and a potentially
effective enforcement system. The fact that the signs and flashing lights are always there would
have a lasting impression on every passing trucker. The fact that cameras are in place would
deter most truckers from taking their overweight trucks over the bridge. The cameras would
make a record of those who proceed to violate the restriction and ODOT could theoretically use
that in civil complaint actions against the trucking company.

Disadvantage: Because many are in remote locations, this is not an option for many bridges.
This option requires power, the placement of power poles and/or drops, and trenching from the
weigh-in-motion sensors and electronics down the roadside to the signs and cameras. Just like
Option 3 the system is expensive. If ODOT opts to install this at too many sites it could be
criticized for not spending the money to simply fix one or more bridges.

It is unclear whether ODOT has statutory authority to use cameras to enforce bridge restrictions.
The Legislature passed a special law to allow Oregon cities to install photo radar to record and
prosecute motorists running red lights at intersections. Similar legislation may be needed to
allow ODOT to record and prosecute violations of weight-restricted bridges. Prosecution may be
complicated by the fact that weigh-in-motion systems based on piezoelectric sensors are
estimated to be only 85 percent accurate. This makes it likely that a company would challenge an
allegation that its truck was overweight when pictures show it crossed a weight-restricted bridge.
As an alternative to piezoelectric sensors, IRD offers an optional upgrade to Kistler quartz
sensors at a cost of $20,900 per site. These sensors are estimated to be 93 percent accurate.

13. What legal changes or alternatives to enforcement-related statutes could
expedite legal actions against bridge violators?

Under Oregon Revised Statute 810.530, violations related to truck size and weight limits must
occur in the presence of a weighmaster or motor carrier enforcement officer before a citation can
be issued. Although an officer may have circumstantial evidence that a truck traveled over a
weight-restricted bridge, a citation can not be written because the officer did not see it happen.
This statute was amended in the 2001 Legislative Session to add citation authority for violations
related to other regulatory requirements if an officer “finds evidence that an offense has been
committed.” A similar amendment that allows officers to find evidence of violation of size and
weight limits would be helpful in enforcing road and bridge restrictions. This would create what
is called a “relevant evidence” statute like that in place in Minnesota and other states. Under that

* Cost includes $81,000 for hardware (weigh-in-motion electronics, software license, a radio frequency transmitter and receiver, cabling, two
Class 2 Piezoelectric Sensors and six Inductive Loops, and $29,100 for IRD installation, supervision, training, and commissioning at first site,
reduced to $15,000 for each subsequent site, and $1,000 for three signs.
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law officers can check grain elevator loading slips, for example, for evidence pointing to truck
size and weight violations.

Other non-traditional enforcement actions are being taken. Since officers will never be able to
personally witness all bridge restriction violations, ODOT is pursuing ways to achieve
compliance in lieu of traditional, citation-based enforcement. Civil complaint actions are being
filed against motor carriers whenever investigators can establish that illegal operations occurred.
This is currently done when it can be established that a truck operated without a size or weight
variance permit or in excess of a permit. Such civil actions are effective because they carry
monetary penalties and the threat of suspension of operating authority.

14. What strategy does ODOT use to enforce weight restrictions on a bridge
that has recently been posted for lower weights?

When bridges are weight-restricted, enforcement officer deployment is intensive at first,
followed by a routine maintenance effort. The most successful strategy is to concentrate
enforcement efforts in the first week immediately after weight restrictions are imposed on a
bridge. An intense effort that week, with officers in place 12-16 hours each day, effectively gets
the message out and makes an impression on the trucking industry. In the following weeks,
officers can return to the bridge in a “maintenance posture” according to their routine patrol and
portable work schedules. The number of bridge restriction violations the officers discovers then
dictates the amount of effort devoted to the area.

Parking a marked car at a weight-restricted bridge is somewhat effective. Just the sight of an
enforcement vehicle can deter truckers from violating weight restrictions. Although the
deterrence value fades rather quickly over time, enforcement officers use the technique when
vehicles are available.  Enforcement officers also work closely with ODOT highway
maintenance staff and respond to their tips about suspected violators. Since maintenance staff
spends more time in the area of a weight-restricted bridge, they can notify MCTD enforcement
officers if they suspect vehicles are violating the restrictions.

15. What value does ODOT expect to receive by investing in software that will
track truck movements and commodity movements?

With the discovery of the cracked bridges, ODOT has identified the need to have a
comprehensive history of loads that have used a particular route to help evaluate bridge
durability. ODOT has also identified the need to project which routes will be used by heavier
loads to guide bridge replacement decisions. ODOT’s existing over-dimension permit databases
are designed to process permits. They do not provide route-specific data concerning heavy
loads. It is possible to create a permit system that also tracks truck and commodity movement
around the state. This would require an initial investment of approximately $1.2 million in
software, hardware and staff training.
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16. Could ODOT automate the over-dimension permit routing process? What
would that cost?

An automated over-dimension permitting system works optimally in a static situation not
characterized by rapidly changing circumstances of infrastructure degradation or massive
construction activities. The potential benefit of an automated over-dimension permitting system
would most likely be fully realized in a post-construction era. The system could be automated
today at an estimated cost of $1.5 million. The investment in an automated over-dimension
permitting system may additionally stress inadequate staff resources in an environment
characterized by rapidly changing infrastructure conditions.

17. What are the Weight Enforcement Effects of the different Courses of
Action?

If the decision is made to establish a capacity to track and project heavy loads over impacted
routes, additional resources will be required to do this under either course of action. Specific
requirements for each course of action follow.

Course of Action 1 - Flat Funding. As more bridges are weight-restricted, ODOT will need
more time and resources to issue variance permits for over-height, over-width, and over-length
trucks that need to travel through Oregon. ODOT will also need more field enforcement staff to
monitor all of the restricted bridges to stop overweight trucks, in addition to maintaining normal
weight station operations. To meet demands for over-dimension permitting, ODOT will need
two additional FTE staff for every five bridges requiring detours on any of Oregon’s major routes
and one additional FTE for every ten bridges requiring detours on lesser state routes. To meet
demands to monitor weight-restricted bridges and maintain normal weight station operations,
ODOT will need up to 16 additional FTE for field enforcement.

Course of Action 2 — Increase Investment. ODOT will experience increasing demands for
over-dimension permitting and roadside enforcement, but only for approximately the first six
years of the bridge rebuilding process.
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OREGON INTEGRATED ECONOMIC/LAND USE/TRANSPORT MODEL

1. How does the Oregon Statewide Model work?

A detailed discussion on how the model works is included in Appendix D. More simply, three
separate models work together to comprise the statewide model. The three models are: 1)
economic, 2) land use, and 3) transport. Data about the Oregon economy, including imports and
exports, is fed into the economic model. This model calculates economic flows and creates
production and consumption of good and services. The model does this through simulating a
supply and demand market place similar to what we see everyday. These economic flows pass
to the land use model in the form of statewide economic change. The land use model locates
where production and its consumption occur, where services are provided, and finally the
location of consumers. The land use model then passes information in the form of person and
product flows to the transport model. The transport model uses this information to produce
traffic volumes and assigns these volumes to the roadway system. The model also accounts for
the costs associated with the location and transport processes (e.g. congestion). These costs are
passed to the economic model and the process repeats itself for the next time series (5-year
increments). This process continues until the desired number of time series is completed (see
Figure L-2).

| Oregon Economy |

A ¥| Economic Model

v Statewide
Costs Economic Flows Economic
Change

|:|Iransport Model |« | Land Use Model |:|
Traffic Volumes Person & Locations
Product Flows
& Costs

Figure L-2. Schematic of How the Statewide Model Works

In conducting the bridge analysis, there are several other sources of information used to
complement the model output. Information on elements that are not included in the statewide
model, such as local information on roads and bridges, condition of local roads used for detours,
and similar information must be used to enrich the analysis provided by the statewide model.

Economic and Bridge Options Report Appendix L
Frequently Asked Questions Page L-20



2. How new is the statewide model? Has it ever been used to assess project
impacts before?

The Oregon Statewide Model application is one of the more advanced tools in use for assessing
the complex long-term effects of transportation, land use, and the economy at this time. The
model is a modified version of the TRANUS Model software package. The modification for the
Oregon model was made through a cooperative effort with the software developer Modelistica,
Inc. of Caracas, Venezuela. The TRANUS model has been under development since 1967 and
has been applied in a variety of planning activities throughout Europe, Latin America, and Asia.
TRANUS is based on accepted theories of macroeconomic behavior.

The statewide model has been used to answer a variety of policy questions in Oregon. In 1999,
as part of the Willamette Valley Livability Forum, the model was applied to the Alternative
Transportation Futures project to simulate possible futures and their impacts relative to different
land use, taxation and transportation combinations. At the request of the 1999 Legislature, the
model evaluated whether improvements to north/south traffic movements in Central/Eastern
Oregon could reduce traffic demands on I-5 in the Willamette Valley. In 2001, the model was
used to determine the induced impacts in community and regional growth in Yamhill County as
a result of the proposed Newberg-Dundee Bypass.

3. Has there been critical review of the model by experts during development
and application of the model?

During development, led by ODOT’s Transportation Planning Analysis Unit (TPAU), the
statewide model was extensively reviewed and critiqued by an international peer review panel.
As discussed in Appendix D, this group includes world experts in this field. Within Oregon, a
subcommittee of the Oregon Model Steering Committee (OMSC) met regularly to oversee the
first application of the model as a key tool in the Willamette Valley Alternative Transportation
Futures Project. A subgroup of the OMSC met several times to review the bridge options model
application and output to assess reasonableness of modeling approach and findings.

The model and its applications were presented at three international conferences held in Portland
over the last six years. These conferences provided an opportunity for critical review and
comment by peers throughout the United States and other countries as the model was developed
and applied to projects. Presentations have also been made as part of the Transportation
Research Board (TRB) annual meeting to encourage additional review and critique by the
modeling industry. The Oregon model application and continued development work is a
featured presentation at the 2003 National TRB Conference. The model has also been presented
at international conferences in Europe and Asia.

The following websites contains both technical and summary documents about the Oregon
Modeling Improvement Program, development and calibration of the statewide model, model
application summaries, the OMSC, and other ongoing Oregon modeling efforts.
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http://www.odot.state.or.us/tddtpau/modeling.html
http://www.odot.state.or.us/tddtpau/OMSC.html
http://www.wvlf.org/report.html

4. Since the model is a transportation model, does it produce accurate
economic outputs in addition to traffic flow measures?

The statewide model is not just a transportation model. It is an integrated model with three key
elements as discussed in Question 1. The structure is based on the economic model, with the
land use and transportation models woven into the base structure. The economy is a common
thread among all three models.

5. Does the model include import and export linkages with California and
Washington?

Yes, the model takes into account linkages to surrounding states. The model also takes into
account linkages with the national and international economy. The level of detail at the different
linkages varies and affects the ability to comment on the impacts equally at all levels. The
integrated model is not the only tool used in the analysis of the bridge issue in Oregon. It is one
tool complementing other information and analyses to help decision-makers better understand
the likely ramifications of their decisions. Other sources of information regarding Oregon’s
place in the national economy were also examined.

6. Why are the model results so much lower than the anecdotal bridge failures
indicate? Is a one-percent reduction in the economy a big impact?

When this study started, it was instinctively felt that limiting bridges to 80,000 1b. weights would
create a crisis for Oregon. However, the modeling showed that limiting bridges at this weight
only affects 20 percent of the trucks, of which 19 percent can simply reroute or reload to a lower
weight truck. Therefore, aside from increases in the total number of trips because of lighter
loads, less than 1 percent of the total commodity flows are severely impacted. The model was
also run to assess the impacts of load limiting bridges to 64,000 lbs. Limiting bridges to 64,000
Ibs. instead of 80,000 Ibs. increased the economic impact eight-fold. The anecdotal information
in the report profiled bridges that were weight limited to lower than 80,000 lbs. Given that so
many bridges have potential for rapid deterioration, it is likely that more bridges will be posted at
these lower limits for longer periods of time if this deterioration is not addressed in a timely
manner. A negative perception of Oregon’s bridge problem and how it is addressed could
exacerbate the negative impacts identified by the model.

Economic and Bridge Options Report Appendix L
Frequently Asked Questions Page L-22



7. How does the model address what bridges are likely to be repaired, replaced
and restricted on any given route?

Specific bridges and the level of action proposed were identified external to the model by the
ODOT Bridge Section. The information is based on bridge surveys and inspection data. These
data are used as parameters to be modeled.

8. Is it reasonable to assume that all bridges that are repaired will only
accommodate trucks up to 105,500 Ibs.?

No. The Bridge Task Force recommended that Oregon not invest in a repair unless it results in a
load capacity of at least 105,500 Ibs. and will last at least ten years. Bridges were identified
where repair was a reasonable investment and this information was included as a parameter for
the statewide model.

9. Is it reasonable to assume that all bridges that are restricted will be limited to
80,000 Ibs.?

The 80,000-1b. weight restriction was a parameter set external to the modeling effort. This is the
legal weight where trucks do not require permits to use bridges. In reality, it is possible that
many bridges will be restricted to less than 80,000 Ibs. loads depending on the age and integrity
of the bridge and the rate of deterioration. An OSU research study to be completed in summer
2003 will provide better understanding of bridge deterioration rates.

10. Are only state roads and state-owned bridges included in the model? Does
the model take into account possible detours?

All state roadways that serve as a rural minor arterial and above are included in the model.
Several local road links were added to include likely freight route detours. Most local roads and
weight restrictions on non-state owned bridge are not fully represented in the model. Specific
detour routes and their local impact are being made in coordination with local cities and counties.
Additionally, many urban areas have transportation models that are very detailed in nature and as
this strategy goes forward, cooperative efforts will be undertaken to help better identify local
impacts. This will also occur in rural areas.

11. Did the model consider construction spending and the revenue streams
necessary to generate needed bridge funds?

Because of time constraints, current model runs do not account for these effects. Additional
model runs are underway to do this assessment. The economic component of the statewide
model makes it well suited to assess the economic stimulus anticipated by increased bridge
construction activity. Countering this stimulus, however, is the taxation scheme needed to
generate additional revenues. A future model run will identify the net effect on the state and
regional economy of these two actions.
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12. Does the model address impacts to local road systems caused by major truck
diversions, such as increased bridge damage to old bridges or damage to
roadways with inadequate base?

The statewide model itself does not analyze specific structural impacts to the roadways, but
instead produces information that is used in other analytical processes. These processes are
designed to measure such impacts.

The statewide model identifies daily truck miles traveled on the statewide transportation system.
The model results were combined with other ODOT records on roadway segments that are
unsuitable for truck travel. Unsuitable roadways are those with sharp curves, steep grades,
narrow width, a roadbed design unsuitable to sustain repeated heavy truck loads, and other motor
carrier oversize vehicle restrictions (see Appendix D).

13. How realistic/accurate are the assumptions used in the model?

The level of accuracy of the model results is directly proportionate to the accuracy of the
parameters fed into the model. The actual accuracy of the model itself relies on the ability of the
model to apply the theory and perform the mathematical calculations correctly and consistently
each time it is run. Senior ODOT staff with knowledge of bridge issues and capacities set the
input parameters used in the bridge study. In addition, parameters were reviewed with a
subcommittee of the OMSC to determine reasonableness of the parameter and to assess the
reasonableness of the modeling results (See Appendix D for a list of parameters).
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