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Acronyms and Abbreviations

CMAAQ - Congestion Mitigation and Air Quality
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FAST Act — Fixing America’s Surface Transportation Act
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HSIP - Highway Safety Improvement Program

MDT - Montana Department of Transportation

NHS - National Highway System

PvMS — Pavement Management System

Px3 — Performance Programming Process

SOGR - State of Good Repair

STIP - Statewide Transportation Improvement Program
STPP — Surface Transportation Program Primary

STPS — Surface Transportation Program Secondary
STPU - Surface Transportation Program Urban

TAMP — Transportation Asset Management Plan

TCP — Tentative Construction Plan

TMP — Transportation Management Plan

TranPlanMT — Montana’s Long-Range Transportation Plan
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Introduction

The Montana Department of Transportation (MDT) uses a
performance-based funding allocation process known as Px3 to
determine how it should allocate Montana’s limited transportation
resources. The Px3 process helps MDT optimize its spending to
maintain and improve the pavement and bridges on the state’s
Interstates, National Highway System (NHS), and Primary
Highway System (Primary System).

This document provides a brief description of the Px3 process
and explains how it fits into MDT’s broader budgeting and
project selection activities. It identifies the various inputs and
considerations that influence the process and describes the
analysis methods and tools MDT uses to develop allocation
recommendations for bridge and pavement spending. It also
explains how the outputs from Px3 are used by MDT staff and
decision-makers.

State Resource Allocation
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MDT’s Mission

Our guiding mission is
fo serve the public by
providing a transportation

system and services

that emphasize quality,
safety, cost effectiveness,
economic vitality

and sensitivity to the
environment.

Montana, like all states, receives funding every year from the Federal Highway Administration
(FHWA) authorized by Congress through Federal Authorization Acts. MDT combines these federal
funds with state funds to preserve and improve highways and bridges on the Interstate, NHS,

and the Primary Highway systems, and to address other needs such as safety and operational
transportation improvements for all users. Within certain federal guidelines, states determine their
own processes for allocating federal funding to highway systems, types of work and regions, and for

selecting projects.

The Px3 process is used by
MDT to determine how to
maintain and improve the
state’s Interstates, NHS, and
Primary Systems given limited
resources.

DECEMBER 12, 2019 _
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Using This Document

The information is intended to help a broad range of users better understand the various elements of
Px3. The following lists anticipated user types and the relevant information this document provides
them.

INPUTTERS - MDT staff that provide data, management system outputs, assumptions,
analysis, and other inputs that inform Px3

Relevant information includes what data and inputs are used and how they are applied
throughout Px3

ANALYZERS - MDT Planning Division staff that conduct Px3 and generate its outputs

Relevant information includes how tradeoff analyses are performed to arrive at recommended
allocation levels

USERS - MDT District and Bridge personnel that work from Px3 outputs to nominate
projects

Relevant information includes funding levels by district, system, and type of work to guide
project nomination decisions

POLICY MAKERS - Elected and appointed officials (e.g., Governor, MDT Director, and
Commissioners)

Relevant information includes the performance goals for system condition and progress
towards goals to inform MDT’s resource allocation decisions

GENERAL PUBLIC - citizens and stakeholders that have an interest in understanding
how MDT makes resource allocation decisions

Relevant information includes an overview of the resource allocation process and how Px3 fits
into MDT’s broader decision-making processes

If you would like more information on the Px3 process, contact information for MDT staff members
involved in the process are listed at the back of this document. Or, visit the Department’s website at:
www.mdt.mt.gov.

n USING THIS DOCUMENT


http://www.mdt.mt.gov

The Big Picture

MDT uses the Px3 to determine the annual allocation

of bridge and pavement investments associated with
transportation asset management on the Interstate
System, NHS, and Primary System. The allocation of
funding for other programs is considered non-Px3 and is
determined based on information system outputs, federal
apportionment requirements, state law or policy, and/

or other considerations.” Roughly 70 percent of MDT’s
capital funding is allocated by Px3 with the remaining 30
percent allocated through non-Px3 processes.

The Px3 recommended district and bridge distributions,
along with any funding reserves, are provided to the
Commission for approval. The approved distributions
lead to the final fund plan, including non-Px3 funding
allocations, which is used to generate the fund plan for
the development of the tentative construction plan. The
TCP is also approved by the Commission.

INPUTS Px3

Policies + District Distribution
Plans + Bridge Distributions
+ Funding Reserves

COMMISSION
APPROVAL
Laws & Rules

Goals

Data Non-Px3

TRANSPORTATION

Funding (Other Programs)

Figure 1: Project Identification and Selection Process
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Transportation Asset
Management is a process
to strategically manage
the transportation system
in a cost-effective,

safe, efficient, and
environmentally sensitive
manner. It is based on
managing for results by
focusing on performance.

DEVELOP FUND PLAN

TCP
Transportation Commission Approval
Construction Phase Scheduling

Used to Identify System Investment Gaps
in Out Years to Achieve Performance

PROJECT SELECTION
Nominations to Fill Gaps
Commission Adds Projects to the Program
Update STIP/TIP
Program Projects

' Other programs include, but are not limited to, the Highway Safety Improvement Program (HSIP), the Congestion
Mitigation and Air Quality Improvement Program (CMAQ), the Surface Transportation Program Urban (STPU) and
Surface Transportation Program Secondary (STPS), and the Transportation Alternatives Set-Aside Program.

DECEMBER 12, 2019
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Fund Plan:
Funding Levels

Px3 does not choose
projects, but rather
guides the project
nomination process by
defining funding levels
that MDT’s districts

use to guide their
nomination of projects.
While the identification
of candidate projects is
heavily informed by data
management system
outputs, public input
also influences which
specific projects are put
forward.

Type of
Work

1. Missoula
2. Butte

3. Great Falls
4. Glendive
5. Billings

* Capital
Construction
* Preservation

Interstate
NHS
Primary System

Figure 2: MDT Fund Plan Funding Levels

alispell '

tni

X\

SYSTEM

Interstate

National Highway System

Primary Highway System

n THE BIG PICTURE

Figure 3: MDT Districts and Px3 Highway Systems




MONTANA

DEPARTMENT OF TRANSPORTATION

Px3 Core Principles

Px3 is a performance-based asset management strategy overseen and executed by MDT’s Rail,
Transit, and Planning Division (Planning Division). It answers a critical question for MDT: How do we
most efficiently spend our money on long-term transportation infrastructure investments to achieve
performance goals? With that question in mind, MDT developed the following core principles for Px3:

e What: Allocation of resources should support the most efficient and
Performance- effective investments.

Based * How: Px3 compares forecasted and actual outcomes to established
targets.

e What: Use current and accurate data on system conditions and other
factors that influence performance.

Data-Informed

e How: MDT uses an annual data collection program and computer-based
management systems to track the condition of the roadway network.

e What: Strategic direction should align with TranPlanMT goals

Customer established through public and stakeholder input.

Driven

e How: MDT conducts significant outreach with stakeholders and
the public in the development of its long-range transportation plan
(TranPlanMT) and through periodic surveys.

e What: Continually refine the process to integrate best practices.

Continuous » How: In advance of conducting Px3, MDT adjusts and calibrates its
management systems and processes by refining inputs, assumptions,
Im provement and methodologies to reflect changes in key factors, MDT capabilities,

and national best practices.

e What: Clearly explain and document the process, and subsequently
monitor and report performance.

Transparency
and
Accountability Px3 facilitates resource allocation and performance tracking.

e How: MDT provides documentation and other resources to explain how

DECEMBER 12, 2019
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Px3 Overview

The Px3 portion of MDT’s resource allocation process utilizes several inputs to support the Planning
Division in updating assumptions and conducting tradeoff analyses to recommend the best allocation
of resources for MDT to achieve its goals. These recommendations then become an important input
to MDT project nomination, selection, and project delivery.

/STRATEGIC DIRECTION
Guidance

* TranPlanMT Goals

+ Stakeholder Input

+ TAMP & Other Plans
K MDT Policies

/ PROGRAM
REQUIREMENTS
Laws & Regulation o—|
* Federal

/

@NDS AVAILABLE FOR P&
Revenue Forecast

+ State & Federal Funds
KNon-Px3 Program Needy

& State

/ CONDITION & NEEDS
Management Systems
& Processes
+ Pavement Management
System (PvMS)
+ Bridge Process
K Other Data

/ ANALYSIS FRAMEWORK
Performance Management

* MDT Targets
{ State Goals

*

Figure 4: Px3 Process Details

_ PX3 OVERVIEW

Iy

Px3 Distributions
Approved by Commission
J * Project Constructlon

>

-Px3 Program AIIocatlons

Update Assumptions
+ Unit Cost
+ Planned Projects from Prior Year TCP
+ Management System Calibration as

Needed

Bridge vs. District
Tradeoff Analysis

+ By Px3 Systems

» Work Type

Recommended Funding
« District Distributions by Px3 System

+ Bridge Funding (NHS & Primary
System)

FUND PLAN

Schedule
+ Commission Approval
+ |dentify Gaps to
Achieve Performance

PROJECT SELECTION

PROCESS PRQGRAM DELIVERY
+ Nominations to Fill Gaps | | * Bg’s{%ﬁ Development/

+ Will Show Up in Next
Year's TCP
* Monitor Performance

+ Project Construction
+ Maintain Investment
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Px3 Development Cycle

The overall Px3 process, including development of process inputs and incorporation of its outputs
into decision-making and documentation occurs over a period of a year and a half. The key steps in
this process cycle are illustrated in the figure below.

————e

Bridge and pavement condition
data collected, uploaded, and
processed

Note: bridge data is collected on a
continual two-year rolling basis

* Bridge Bureau conducts analysis on most recent condition
data, updates unit cost data, and assesses needs

+ Pavement Analysis Section develops new PvMS
“Schema” with updated inventory, condition and cost data
and any updated methodology and assumption
information

* Bridge Bureau develops “needs shapshot”

Qfy

v’
b
s\/

September - December January - April Vear 1
ear
& .
——©® Recommendations for funding E\L/jgliztge j(t)grg:tsermine

Px3 Presentation to assumptions and distributions are - ot funding available

Commission/approval of funding reviewed and approved by MDT for al t'g 5t

assumptions and distributions leadership y(:ara? ocation In

TCP Development N\ Planning division conducts
= - update project Yo~ trade-off analyses using PvMS
‘é cost estimates Q' @ to determine optimal revenue
¥ and schedule allocations by system, district
§ ~ and improvement type
e
October December February - March Year 2

MDT and
Commission hold
work session to
update TCP

Figure 5: Development Cycle

STIP development

Draft STIP published

for public comment
.7

Nominations for projects
to fill gaps in the TCP

where funding is available
)

STIP submitted
for federal
approvals

DECEMBER 12, 2019




m Performance Programming Process Manual

Px3 Inputs

Px3 is informed or influenced by a wide range of inputs. These inputs support the MDT Planning
Division in conducting tradeoff analyses to determine the best allocation of resources between
highway systems (Interstate, NHS, Primary) and type of work (capital construction and preservation).
This section describes the main sources for the Px3 inputs.

TranPlanMT

In addition to providing an inventory of Montana’s transportation system and assessing its condition,
the Montana statewide long-range transportation plan, TranPlanMT, identifies MDT’s system goals
and investment priorities as shown in Figure 6.

TranPlanMT included significant outreach with stakeholders and the public to gain their input on
how MDT manages Montana’s transportation system and implements its programs. Public and
stakeholder comments that are relevant to Px3 and thus influence the process include:

¢ Investment Priorities — Maintaining road pavement condition and safety are the public’s top
priorities;

* Methodologies — Utilize state-of-the-art technology and practices; balance public input/
desires with available resources, knowledge, and needs;

¢ Communications — Communicate information to the public, stakeholders, and elected
officials more effectively; and

* Transparency — Keep public involvement and input processes transparent and provide
more clarification to local jurisdictions regarding the decision-making process, MDT fund
distributions, and justifications for decisions.

=1~ W ¥ 4 = 'F.14

TranPlanMT

Moving Montana Forward. Together.

System Preservation

&
%PRETY and Maintenance

Environmental
Stewardship

Mobility and
Economic Vitality

Business Operations
and Management

Accessibility
and Connectivity

Figure 6: TranPlanMT Goals and Investment Priorities

n PX3 OVERVIEW



Systems Condition Assessment
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MDT collects information on current bridge and pavement condition, estimates future needs,
and forecasts performance by system using its performance-based management systems and

processes.

SUPERSTRUCTURE

SUBSTRUCTURE

Figure 7: Bridge Elements

Pavement

The MDT Pavement Analysis Bureau
collects data each year on the Interstate,
NHS, and Primary Systems with respect to %
smoothness, rutting, and cracking for every 80
0.1-mile segment of roadway in accordance
with state and federal guidelines. This

data is stored and maintained in the
Pavement Management System (PvMS).

Average Ride Index
3

The smoothness data is used to generate 2
a “ride index,” which is the primary metric 10
MDT uses to monitor and report on 0

pavement preservation performance.

The PvMS uses annual pavement
inventory data along with other inputs and
assumptions such as costs, degradation
rates, improvement models, and benefit-
cost considerations to forecast future
pavement conditions.

Bridges

The MDT Bridge Bureau collects current
condition data on bridges to determine
bridge needs and forecast bridge conditions.
This data includes ratings for all bridges in
the state based on a 9-point scale for three
bridge elements:

¢ Deck — The surface vehicles drive on;

* Superstructure — Bridge elements
supporting the deck; and

e Substructure — Bridge elements
transferring load to foundation.

Through this rating system, the data provides
information on the current conditions of all
bridges.

MDT Ride Condition Summary

Good

Fair

1 2 3 4 5
Time

——NHS

6 7 8 9 10

= |nterstate = Primary

Figure 8: MDT Ride Condition Summary
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Tentative Construction Plan (TCP)

MDT identifies highway
construction timing for projects
planned within the next five
years through its TCP. Px3
informs the development of all
years of the TCP. The current
Px3 analysis largely informs
the addition of final (fifth) year
projects, while prior years

are mostly driven by outputs
from previous Px3 cycles. The
projects included in the prior
year TCP are considered in
determining funding needs

to achieve performance
requirements in subsequent
Px3 cycles.

Figure 9: MDT Tentative Construction
Plan Map 2019-2023

Revenue Forecasts

The MDT Planning
Division works with

other MDT business
FEDERAL F.UNDING units to develop a
Based on anticipated STATE revenue forecast for

apportionment levels provided by \ annual Px3 activities.
FHWA and any needed growth FUNDING Figure 10 shows
assumptions developed by the
IF-')’Ianning Divispion 4 The Administration the key elements of
Division confirms the revenue forecasts.
level of state funding

/

/ Revenue

ALLOCATIONS /hhaksiacs
AND

SET ASIDES o
The Planning Division OTHER CONSIDERATIONS

estimates the portion of \ The Administration and/or Planning Division

gross available funding establish inputs on factors that influence
that is set aside for \_available funding such as the construction cost

specific statewide needs inflation rate, indirect cost rate, and bond

A\ repayment rate

Figure 10: Revenue Forecasts - Key Elements

m PX3 OVERVIEW
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Performance Objectives, Measures, and Targets

MDT established performance objectives, measures, and targets to both facilitate Px3 tradeoff
analyses and enable monitoring and reporting on performance results as show in Table 1 below.

Table 1: Px3 Performance Measures

 Goal Area Objective ) ( Measure ) ( Target

* Preserve highway pavement o
Enalie U e daling) o [gier * Ride index * Interstate — Maintain current ride index
levels on the Interstate, NHS, * % Interstate pavement NHS _ | o ind

PAVEMENT and Primary Systems in good/poor condition ~ Improve current ride index

« No significant difference « 9% NHS pavement in . Enmary Systgm — Maintain current ride
in ride condition between good/poor condition index (if possible)
districts

* % of NHS bridge deck * Increase percentage of good NHS

BRIDGE Maintain or improve the condition area in good condition bridges
T BT i F19 HAS * % of NHS bridge deck ~ + Decrease percentage of poor NHS
area in poor condition bridges

| fety of the state’ * Number offatalities Red th ber of fataliti d
mprove safety of the state’s , + Reduce the number of fatalities an
SAFETY highway system * Number of serious serious injuries by half by 2030
injuries

State and Federal Requirements

Several state and federal laws and regulations influence Px3 either directly or indirectly through
the establishment of performance management, program allocation, and planning process/product
requirements. These include:

» State System Allocations — Montana state law places conditions on the use of certain
federal-aid funds with respect to primary, secondary, and urban highway system funding
requirements.

* Federal Transportation Performance Management (TPM) — Federal statute and FHWA
rules established national system goals and requirements for states to set performance
targets and report results for pavement condition (Interstate and non-Interstate NHS), bridge
conditions (NHS facilities), travel time reliability (Interstate and non-Interstate NHS), freight
movement (Interstate only), and safety (all facilities).

¢ Transportation Asset Management Plan (TAMP) and Management Systems — Federal
statute and FHWA rules require states to produce a compliant TAMP and develop pavement
and bridge management systems (and associated data management programs) that meet
federal requirements.

DECEMBER 12, 2019 “
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The Analysis

When the recommended funding distribution for bridges and Px3 District systems is established,
along with any recommended funding reserves, it is presented to the Commission for approval. Once
approved, the Px3 distributions are combined with the non-Px3 allocations to develop the Fund Plan.
The Fund Plan is used for the development of the TCP, where program managers match funding
available to the construction schedule of projects under development for a 5-year period. The TCP
also is approved by the Commission.

¥ = 4

CONSIDERATION OF INPUTS ANALYSIS RECOMMENDATIONS

+ Assess pavement and bridge Determine potential program Establish the final recommendation
conditions funding levels (based on revenue allocation of funding for highway system
* Review planned projects in forecasts and tradeoff analysis) to (Interstate, NHS, and Primary) and type
PvMS (pavement only) and meet state condition targets and of work (pavement reconstruction/
TCP TranPlanMT goals rehabilitation, pavement preservation,
and bridge)

Pavement Preservation

Evaluate and determine optimal system and
work type funding allocations based on the
following pavement performance priorities:

Priority 1: Maintain Ride Index on Interstate System;

Statewide Bridges Priority 2: Improve or Maintain Ride Index on NHS; and
. Priority 3: Maintain Ride Index on Primary System.

Start as funding level needed to
meet or exceed performance
targets and adjust if untenable
given pavement needs:

Priority 1: Reduce structurally deficient
bridge deck square footage.

Figure 11: Px3 Analysis Key Steps



MONTANA

DEPARTMENT OF TRANSPORTATION

Outputs and Implementation

Project Nomination

Upon approval of the TCP, the Planning Division reviews the planned projects compared to the
needed investments for the Px3 systems and identifies any gaps (programs without sufficient
planned projects) to achieve MDT’s performance targets, by Px3 system and work type. The
Planning Division will request new project nominations from the appropriate District or Bridge
program manager to address these gaps. Project nominations must be consistent with the criteria of
the request, and MDT'’s strategic goals (see Figure 4). New project nominations are presented to the
Commission for approval and require the appropriate STIP/TIP actions before programming.

Once all approvals are received, the new nominated project is programmed and project development
activities begin. These new projects will show up in the following year TCP.

Performance Monitoring

In addition to establishing the District and Bridge program funding distributions, Px3 also generates
performance forecasts as part of the tradeoff analyses effort. The performance forecast identifies
how implementation of the Px3 recommended funding distribution is expected to affect bridge and
pavement performance. MDT uses these forecasts to monitor Px3 implementation and to assess if
MDT'’s investments are effectively advancing towards established performance targets.
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Px3 lllustrative Example

Figure 12 below provides an illustration of how MDT gets from its gross annual revenue to the
annual Px3 distributions. Please note that this is a hypothetical illustration based on figures that
represent rough order of magnitude, not actual amounts or percentage allocations.

Gross Annual MDT
Funding

Available for Non-Px3
Px3 Programs
70% 30%

Tradeoff Analysis
Long-Term Bridge Needs
Annual Pavement Needs

Bridge District
Distributions Distributions

Figure 12: lllustrative Example

m PX3 ILLUSTRATIVE EXAMPLE
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Apportionment

Asset Management

Fixing America’s Surface
Transportation (FAST) Act

Federal-aid Highway
Program (FAHP)

Fund Plan

National Highway System

(NHS)

Obligation

Performance Targets

Surface Transportation
Program Primary (STPP)

Performance Programming Process Manual

The amount of federal-aid highway funding authorized to states for
the programs as stated through the most recent federal authorization
acts per Title 23 of the United States Code of Federal Regulations.

A business process intended to provide a framework for cost-
effective and efficient performance-based expenditures to preserve
and maintain transportation facilities. The framework is guided by
performance measures and targets, and provides resource allocation
and programming decisions to achieve the greatest value to the
system.

The federal surface transportation act, signed into law on December
4, 2015. The act authorizes over $305 billion in federal funding for
highways, transit, and other transportation investments for fiscal
years 2016-2020.

The official name of the federal highway program authorized by the
FAST Act that provides resources for Interstate, NHS, and other
eligible routes, and is funded through the Federal Highway Trust
Fund.

Consolidates the outputs from the Px3 and non-Px3 allocation
processes to define program funding levels by system tier, district,
and type of work (e.g, capital construction and preservation).

The national system of roadways that includes the Interstate System
and other significant routes. The NHS is the primary focus of federal
performance management requirements.

An obligation is a legal commitment; a promise to pay a state for
the federal share of a project’s eligible cost. Obligated funds are
considered “used” even though no cash is transferred.

The performance objectives that guide MDT'’s infrastructure
investment decision-making processes. Achieving these objectives
requires data analysis to monitor performance progress. TranPlanMT
identifies performance measures, based on goals set at the national
level.

The federal and state funds available under this program are used
to finance transportation projects on the commission-designated
Primary Highway System. Funding allocations for these roadways
are determined by Px3.

m APPENDIX A: GLOSSARY OF PX3 TERMINOLOGY
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Surface Transportation The federal and state funds available under this program are used
Program Secondary to finance transportation projects on the Commission-designated
(STPS) Secondary Highway System (i.e., highways not classified as a local

route or rural minor collector and that has been selected by the
Montana Transportation Commission to be placed on the Secondary
Highway System). Funding allocations for these roadways are not
determined by Px3.

Surface Transportation The federal and state funds available under this program are used to

Program Urban (STPU) finance transportation projects on the Commission-designated Urban
Highway System. Allocations are based on per capita distribution,
and are not determined by Px3.

System The specific highway system; for Px3 purposes, these include the
Interstate System, the NHS, and the Primary Systems.

Tentative Construction MDT’s scheduling and budgeting document that matches approved/

Plan (TCP) confirmed projects with available federal-aid and state funding

through the next five years. Projects included in the TCP are
submitted by each district after a nomination process. The TCP
exists in an Excel spreadsheet that is managed by the Administration
Division.

Tradeoff Analysis The process of evaluating different ways to allocate funding and
pursue different investment strategies. It involves using management
systems to assess how performance changes as allocations are
shifted between bridges and pavement, and between different
systems and different work types.

TranPlanMT Montana’s statewide long-range transportation plan, it defines
transportation policy direction for the next 20 years.

Type of Work (aka The type of construction activity planned for a particular

Improvement Type) transportation investment. The three main categories are

reconstruction, rehabilitation, and resurfacing.

DECEMBER 12, 2019



| Tt




Contacts for Px3 Activities

TranPlanMT - Statewide Long-Range Transportation Plan

Division Administrator
Rail, Transit, and Planning
(406) 444-3445

Bureau Chief
Multimodal Planning
(406) 444-9240

Bureau Chief
Policy, Program & Performance Analysis
(406) 444-9233

Performance Goals and Statewide Transportation
Improvement Program

Manager
Project Analysis
(406) 444-7259

Project Nominations

Billings District — (406) 657-0229
Butte District — (406) 494-9600
Glendive District — (406) 345-8200
Great Falls District — (406) 454-5880
Missoula District — (406) 523-5800
Bridge Bureau Chief — (406) 444-6260

Additional Information

Copies of MDT publications (such as TranPlanMT, STIP, Biennial Public and
Stakeholder surveys and Comprehensive Highway Safety Plan) can be accessed
at www.mdt.mt.gov.



http://www.mdt.mt.gov

MONTANA

DEPARTMENT OF TRANSPORTATION

MDT attempts to provide accommodations for any known disability that may interfere with
a person participating in any service, program, or activity of the Department. Alternative
accessible formats of this information will be provided upon request.

For further information call:
406-444-9229
TTY: 800-335-7592
or the Montana Relay at 711.

This document is printed at state expense. Information on the cost of producing this publication may
be obtained by contacting the Department of Administration.
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