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Infrastructure Voluntary Evaluation 

Sustainability Tool (INVEST) 1.0 

is a web based, self-evaluation 

scoring tool developed by the 

Federal Highway Administration 

(FHWA) to evaluate and aid the 

integration of sustainability into 

programs and projects. The tool 

was developed for use by agencies, 

consultants, and planning partners 

for the entire life cycle of a project. 

Scoring is performed under one of 

three modules, System Planning 

(SP), Project Development (PD), 

and Operations & Maintenance 

(OM). INVEST modules are further 

separated by criteria, used to score 

aspects of planning, development, 

and operations and maintenance. 

The criteria are centered on the triple 

bottom line of sustainability: 

environmental, social, and economic 

factors.  

The Pennsylvania Department of 

Transportation (PennDOT) utilized 

the OM module for an assessment 

of the Bureau of Operations and 

Maintenance (BOMO). The OM 

module is used to evaluate “system-

level operations and maintenance 

activities to determine how they 

contribute to the overall sustainability 

of the transportation infrastructure.” 

Internal operations and work on 

transportation infrastructure itself are 

considered in the scoring process.

Although many agencies have utilized 

the OM module in part, PennDOT 

performed a full evaluation with the 

OM module at the State level as part 

of an FHWA partnership effort.
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The use of INVEST 1.0 arose from a 50/50 cost sharing plan between the FHWA PA 

Division and PennDOT. FHWA was interested in receiving feedback for the INVEST 

1.0 with regards to the OM module. To complete the scoring and reporting process, 

PennDOT enlisted the assistance of the firm McCormick Taylor, Inc. 

PennDOT and BOMO

PennDOT is directly responsible 

for approximately 40,000 miles 

of highway and about 25,000 of 

the Commonwealth’s bridges. 

The Commonwealth’s 67 counties 

are organized into 11 Engineering 

Districts. PennDOT’s Central Office 

is divided into multiple bureaus and 

offices to administer the highway 

and transportation network. For 

the purposes of the INVEST 1.0 

tool, the Bureau of Maintenance 

and Operations was selected for 

evaluation with the OM module. 

BOMO is tasked with providing 

guidance, policy, and the tools 

necessary to monitor and improve 

maintenance operations of the 

Districts and County maintenance 

organizations. 

BOMO, through the Engineering 

Districts, has a decentralized 

approach to maintenance and 

operations. Responsibility for activities 

varies. For some operations, BOMO 

will control and direct maintenance 

with PennDOT District and County 

offices performing the activity. In other 

cases, the Districts or Counties will 

set goals and retain responsibility for 

the maintenance actions with BOMO 

providing monitoring, oversight, 

guidance, and policy. 

Other aspects, specifically the 

operation of facilities such as District 

and County offices, are controlled 

by the Department of General 

Services (DGS), a Commonwealth 

agency separate from PennDOT. 

PennDOT’s Bureau of Office Services, 

Facilities Management Division is 

also responsible for some aspects of 

operating maintenance facilities. 
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The INVEST tool includes 14 Operations and Maintenance module scoring 

criteria which were utilized in the PennDOT evaluation. The 14 criteria are as 

follows:

• OM-01 (Internal Sustainability Plan)

• OM-02 (Electrical Energy Efficiency and Use)

• OM-03 (Vehicle Fuel Efficiency and Use)

• OM-04 (Recycle and Reuse)

• OM-05 (Safety Management)

• OM-06 (Environmental Commitments Tracking System)

• OM-07 (Pavement Management System)

• OM-08 (Bridge Management System)

• OM-09 (Maintenance Management System)

• OM-10 (Highway Infrastructure Preservation and Maintenance)

• OM-11 (Traffic Control Infrastructure Maintenance)

• OM-12 (Road Weather Management Program)

• OM-13 (Transportation Management and Operations)

• OM-14 (Work Zone Traffic Control)

An additional focus area is Sustainability Principle 14 of the Systems Planning 

Module, Transportation Systems Management & Operations.
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The 14 OM criteria established by INVEST generally follow the structure of an 

Operations and Maintenance agency. Common activities are grouped together, or 

aspects of Operations and Maintenance generally perceived to be in a program are 

assigned their own criteria. Based on the criteria, McCormick Taylor developed the 

following work plan to score the INVEST O&M modules. 

INVEST WORK PLAN SUMMARY
Task Delivery
1. Work Plan Concurrence Mid September 2014

     1.1 Available for PennDOT Review

     1.2 Available for FHWA Review

2. Develop Staff Awareness October - Early November 2014

     2.1 Email notification of Criteria Leaders

     2.2 Provide Criteria Detail to Criteria Leaders

     2.3 Conduct Criteria Leader Interviews

     2.4 Submit Interview Summary Report

3. Invest Workshop Mid November 2014

     3.1 Develop Workshop Plan

     3.2 Secure Workshop Location/Send Invites

     3.3 FHWA Coordination Meeting

     3.4 Conduct Workshop

     3.5 Submit Workshop Summary

4.Response to Criteria January 30, 2015

     4.1 Identify Case Study Topic

     4.2 Weekly Scoring Coordination Updates

     4.3 Draft Response to Criteria

     4.4 Concurrence on Response

     4.5 FHWA Coordination Meeting

     4.6 Submit Final Report/Upload to INVEST (include 2-page Case Study/
           Summary addendum)
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To facilitate the scoring process, 

Criteria Leaders were identified 

for each of the 14 OM scoring 

criteria. Criteria Leaders are 

subject matter experts, often the 

head of the criteria’s equivalent 

operation in BOMO. For example 

the leader of BOMO’s Strategic 

Environmental Management 

Program (SEMP) was established 

as the criteria leader for OM-06 

(Environmental Commitments 

Tracking System) because 

one of the functions of SEMP 

is to monitor environmental 

commitments and violations.

 

Sit down interviews lasting 1 to 

1½ hours with each criteria 

leader were conducted by 

McCormick Taylor for the OM 

module. The initial round of 

interviews was conducted 

during September and October 

2014. During each interview 

Criteria Leaders responded 

to the INVEST scoring 

questions associated with their 

established criteria. Supporting 

documentation was identified, 

and discussions were open for 

the Criteria Leader to elaborate 

on their responses and provide 

any additional relevant feedback 

on INVEST.

It was determined during the 

initial round of interviews that, 

due to  the scope of the criteria 

or the organizational structure of 

BOMO, interviews with additional 

members of the Bureau (acting 

as subject matter experts) were 

needed to complete the scoring. 

The subject matter experts 

were identified during the initial 

interviews. Follow up interviews 

with the additional subject 

matter experts were conducted 

throughout the month of 

October. One particular example 

is the Criteria Leaders for OM-

02 (Electrical Energy Efficiency 

and Use). PennDOT does not 

own its maintenance facilities; 

ownership is controlled by the 

state Department of General 

Services. Within PennDOT, 

the Bureau of Office Services, 

Facilities Management Division 

is responsible for some actions 

cited in OM-02. An accurate 

scoring of OM-02 requires 

outreach to subject matter 

experts or Criteria Leaders 

beyond BOMO and/or PennDOT 

altogether.

Following the interviews, a three 

hour Scoring Workshop was 

performed, bringing together all 

the Criteria Leaders and subject 

matter experts identified during 

the interview process. The 

purpose of the workshop was 

to facilitate open discussion of 

the initial INVEST scoring with 

all informational resources at a 
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single location. This provided 

an opportunity for open dialog 

among all involved so that 

any additional information 

could be identified, clarified 

and documented. Workshop 

discussions were intended to 

validate and adjust scoring 

where necessary.

Each OM module criterion was 

discussed. “Strengths” and 

“gaps” (areas where points 

were gained or lost) were 

noted. Participants provided 

valuable feedback, helping fill 

in information missed during 

the initial round of interviews. 

The participants, through 

collaboration, also identified 

further sources of additional 

documentation and provided 

deeper explanations of 

programs and projects. With 

the information gained from the 

workshop, scores were given a 

final review. From the workshop 

a more accurate score of BOMO 

was established. The results are 

detailed in OM Criteria Scoring.

 

Personnel hours were tracked 

for all efforts. The initial estimate 

of overall required effort was 

400 hours. The interview 

process took approximately 

224 hours, including 144 

hours for McCormick Taylor 

to perform the interviews, 

review documentation, identify 

additional subject matter 

experts, and create the final 

report. PennDOT employee 

involvement was estimated at  

80 hours during the interview 

process, including preparation, 

participation in the interview, 

and responding to any follow 

ups. With the addition of the 

Scoring Workshop, coordination 

meetings, and work with the 

FHWA, the total hours required 

for the OM module evaluation 

totaled 434 hours.
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OM-01 focuses on the presence 

of sustainability commitments, 

and an internal comprehensive 

sustainability plan. 

It was quickly established that 

PennDOT has a sustainability 

commitment through the Green 

Plan Policy, endorsed by the 

Secretary of Transportation. 

The Green Plan Policy covers 

planning, design, construction, 

operations and maintenance 

of PennDOT along with internal 

operations. PennDOT has 

multiple commuting options 

for employees established 

through formal policy; these 

include a Telework Program and 

Alternative Work Schedules. 

There are also policies or 

standards in place for carpooling, 

bike rack requirements, 

alternative fuel use vehicles 

and other Travel Demand 

Management (TDM) options.

PennDOT BOMO does not have 

a formal Comprehensive Internal 

Sustainability Plan. Subsequently, 

BOMO received a score of 0 

out for 4 for the presence of a 

comprehensive plan. However, 

BOMO and PennDOT utilize 

a set of plans, goals, and 

strategies which are interrelated 

and could be considered an 

informal comprehensive plan. 

The set of INVEST questions 

were modified, questions 

related to the implementation 

of a comprehensive internal 

sustainability plans were 

scored to give BOMO credit 

for its sustainable operations 

undertaken without a 

sustainability plan. BOMO’s 

and PennDOT’s use of metrics 

and dashboards, continuous 

reporting, and high level 

planning secured points in 

most categories. No points 

were given for the question 

directly referencing performance 

measures and updates to a 

formal Comprehensive Internal 

Sustainability Plan.

“Focus on sustainability improvements within the agency’s internal 
operations that affect all three principles of the triple bottom line.”

Score: 9/15
OM-01 Internal Sustainability Plan

OM & SP Criteria Scoring
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Sustainability training for staff is formally provided 

through the Strategic Environmental Maintenance 

Program (SEMP). The training is also tied to 

BOMO’s ISO 14001 certification and other 

environmental commitments. Sustainability-focused 

policy and procedures are regularly communicated 

to BOMO staff. 

An employee committee for promoting 

sustainability was not identified during interview 

and workshop activities. 

INVEST Feedback:
Clarify what is meant by “similar document” when noting a scoring source is the agency’s 

Internal Sustainability Plan or similar document. Questions for OM-01 directly reference the 

Internal Comprehensive Sustainability Plan document. The concept of a “similar document” 

is not introduced until the Scoring Sources list. 

Consideration should be given to agencies without a formalized internal sustainability plan 

but who, like PennDOT BOMO, engage at multiple levels with sustainable commitments, 

goals, and planning. If the existence of a Comprehensive Sustainability Plan is of high 

importance for INVEST then that importance should be given greater emphasis in the tool’s 

documentation and note how the plan ties together the components of the OM module.
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OM-02 Electrical Energy Efficiency 
and Use

The questions and specific 

sustainability actions covered 

were outside the scope of 

BOMO’s operation.  In response, 

Criteria Leaders and subject 

matter experts were identified 

for interviews from PennDOT’s 

Bureau of Office Services, 

Facilities Management Division. 

Actions performed by Facilities 

Management related to electricity 

use ensures the incorporation 

of energy efficient materials, 

appliances, and lighting in the 

design of new facilities and when 

upgrading existing buildings.  

Facilities Management is also 

involved in alternative energy 

implementation and piloting grid 

demand strategies. Facilities 

Management is not involved with 

executing contracts, electricity 

use monitoring, or setting 

agency energy use goals. From 

documentation provided by 

Criteria Leaders, PennDOT has 

an informal employee awareness 

program.

Determining the scope of 

renewable energy and electricity 

use reduction goals and 

contracts requires an evaluation 

of the Pennsylvania Department 

of General Services (DGS), an 

entity separate from PennDOT. 

Renewable energy goals set by 

DGS for Commonwealth owned 

and operated facilities were 

directly referenced in PennDOT 

publications. Pennsylvania also 

has a statewide Renewable 

Portfolio Standard.  

For the purposes of evaluation, 

scoring was limited to PennDOT 

BOMO and the Bureau of Office 

Services, Facilities Management, 

except when actions performed 

by PennDOT could be directly 

tied to initiatives and goals 

of other Commonwealth 

Departments.

“Reduce the consumption of fossil fuels during operation and maintenance of agency 
owned and/or operated facilities through improvements in efficiency and the use and/
or generation of renewable energy sources.”

Score: 5/15

INVEST Feedback:
In review of INVEST criteria OM-02, it loosely uses the term “facilities” to included highway 
lighting.  Under Requirement OM-02.2:  “…what energy-efficiency measures are planned 
and how renewable energy will be procured for operations and maintenance of facilities, 
including roadway lighting, traffic control, rest areas, maintenance & operations facilities, 

and other agency-operated administration facilities.”

A suggestion to modify this sentence could be to discuss how there should be more 
flexibility in OM-02.2, 02.3, & 02.4A scoring criteria, allowing credit for Agency efforts that 
are not yet at the level of the scoring questions.
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OM-03 Vehicle Fuel Efficiency and Use
Score: 11/15

7

The actions of BOMO’s Fleet 

Management Division and the 

priorities of INVEST with regards 

to vehicle fuel efficiency and use 

are in near lock-step. BOMO 

was able to secure full points 

in all but the leading question 

for the criteria. The Bureau 

has no stated, formal, fossil 

fuel use reduction goal with a 

timeframe for implementation. 

Multiple avenues for fossil 

fuel use reduction have been 

pursued, including an anti-idling 

policy, alternative fuel use, and 

an extensive fleet tracking and 

monitoring program. 

Reduction actions as part of a 

fleet management plan noted 

by INVEST are undertaken by 

BOMO for all of the fleet vehicles 

it controls. Fuel use, vehicle use, 

maintenance, age of vehicles, 

fleet sizes and other parameters 

are monitored weekly by the 

Fleet Model. All District and 

County maintenance vehicles 

are tracked. The Fleet Model is 

used as feedback into BOMO’s 

Fleet Management planning 

processes.  

All heavy-duty and off road 

equipment uses bio-diesel. 

Hybrid vehicles and E-85 fuel 

are used in light-duty fleet 

vehicles. Other alternative fuel 

sources have been investigated 

or are in active use such as 

Compressed Natural Gas (CNG) 

and electric vehicles where 

infrastructure can support 

the use of such technologies. 

Vehicle purchasing or retirement 

is controlled by BOMO, in 

addition to vehicle right sizing, 

Fleet Sizing functions are 

performed by the Fleet Model 

to determine if the purchase is 

necessary.

“Reduce fossil fuel use and emissions in vehicles used for operations and 
maintenance.”

INVEST Feedback:
Questions associated with this module are 

well stated, easy to understand and score.

OM & SP Criteria Scoring



BOMO based Recycle and 

Reuse efforts are managed by 

BOMO personnel through a 

Memorandum of Understanding 

(MOU) with the Department of 

Environmental Protection (DEP) 

via the Strategic Recycling 

Program (SRP). The MOU 

is related to Act 1988-101 

which requires mandatory 

recycling and testing of recycled 

materials. The use of some 

recycled materials is established 

by the MOU for specific projects 

or projects of specified scopes. 

Other requirements of the MOU 

include research of recycled 

and reused materials for use 

in transportation projects. The 

SRP also reviews policies and 

procedures for gap identification 

and improvement. 

Due to the shared responsibility 

of office management with DGS, 

some actions suggested by 

the INVEST criteria are beyond 

the control of the SRP. Direct 

implementation of recycling 

efforts for employees and office 

waste is performed by DGS. 

Waste collection contracts are 

also administered by DGS. 

Office waste monitoring by 

the SRP is performed by the 

review of invoices obtained by 

maintenance offices and self-

reporting by staff.

The SRP has full capability to 

track recycled material use in 

SRP funded projects. For non-

SRP funded projects, the use 

of some recycled materials 

is tracked. Integration with 

the SRP tracking system 

and PennDOT’s other project 

monitoring programs is 

expanding through improved 

integration with BOMO’s 

construction and maintenance 

material usage databases.

Recycling efforts are monitored 

and reported every two years 

both to PennDOT and to the 

DEP.  

“Create and pursue a formal recycling and reuse plan for agency operated 
facilities and maintenance activities.”

OM-04 Recycle and Reuse
Score: 11/15

INVEST Feedback:
The questions for OM-04 provide a cursory evaluation 

of the Recycle and Reuse efforts. OM-04 could benefit 

from an expanded or more detailed set of questions.
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OM-05 Safety Management
Score: 13/15

9OM & SP Criteria Scoring

OM Criteria ScoringSafety Management is another 

strong category for BOMO. 

Nearly all items and suggested 

actions in the OM-05 questions 

are standard practice for 

PennDOT’s safety management 

efforts. 

Data is collected for all 

reportable crashes, including 

causes ranging from road 

conditions to driver behavior 

and severity of the incident. The 

Crash Reporting System is GIS 

based, and when combined 

with the Crash Data Access 

and Retrieval Tool (CDART), 

enables analysis by location 

and incident cause across 

time. The database is updated 

and verified continuously, the 

Highway Safety division has a 

goal of accurately recording all 

fatal crashes and their causes in 

Pennsylvania within 48 hours of 

the occurrence. 

Goals for crash reductions are 

driven by the collected data. 

The overall goal of BOMO is 

“Towards Zero Deaths” which 

is to be achieved by goals set 

for the Engineering Districts and 

local and regional organizations 

that receive safety funding. 

These goals can relate to 

specific causes and severity, 

such as collisions related to 

median cross-overs, fatality 

rates, vehicle type, or driver 

behavior including distracted 

driving or drinking and driving.

Efforts are integrated with the 

Strategic Highway Safety Plan 

which works towards improving 

highway safety over a twenty 

year period. Further plans are 

developed for each PennDOT 

District, municipalities and 

planning organizations. 

“Maximize the safety of the existing roadway network through a systematic and 
comprehensive review of safety data and the allocation of resources in planning 
and programming to support safety in operations and maintenance.” 

OM Criteria Scoring



Low-cost safety improvements including roadway 

infrastructure enhancements, cable median barrier 

replacement and recycling, rumble strip installation 

and other strategies are part of the plans.  

Behavioral causes are also targeted and actions to 

reduce such crashes are programmed.

Extensive feedback occurs on a yearly basis, and 

crashes are evaluated at the state, regional, district 

and local levels. Completed safety improvements 

and behavior programs are monitored to determine 

their effectiveness. 

INVEST Feedback:
Provide a more detailed explanation of “advanced 

and statistically sound methods” for users of INVEST 

who are not familiar with PlanSafe.
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The Strategic Environmental 

Management Program (SEMP) 

is responsible for monitoring 

and completing PennDOT’s 

operations and maintenance 

related environmental 

commitments. SEMP tracks 

and manages conformance with 

environmental requirements and 

standards. 

All 11 Districts are ISO 14001 

certified for Stockpiles and 

Maintenance Garages, and 

BOMO facilities. Some of the 

Department’s tunnels, facilities 

remediation, and fuel cleanup 

actions fall under ISO 14001. 

This is a set of standards 

relating to environmental 

management systems created 

by the International Standards 

Organization. SEMP reserves 

the right to expand BOMO 

activities and impact areas held 

to the ISO 14001 standards. 

Non-conformance with 

environmental standards is 

reported by internal and external 

audits. Corrective actions are 

required and managed by the 

District SEMP Management with 

BOMO oversight. The timeframe 

for corrective actions is set and 

monitored by SEMP.  

There is no formal Environmental 

Commitment Tracking System 

(ECTS) as defined by INVEST in 

use by BOMO. Commitments 

in areas under BOMO 

management are incorporated 

into the system; however, 

components for sound walls, 

reforestation areas, wildlife 

crossings among other elements 

are not included. The tracking 

system maintained by SEMP 

is limited to maintenance and 

operations with an emphasis 

on storm water management 

facilities and installations, and 

ISO 14001 activities. Notification 

of SEMP and environmental 

“Ensure that environmental commitments made during project development related 
to operations and maintenance are documented, tracked, and fulfilled.”

OM-06 Environmental Commitments  
  Tracking System

Score: 8/15
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commitments management by the program is 

required for all contractors for maintenance related 

work. 

SEMP currently lacks GIS integration with its 

commitment tracking system. Approval was given 

in November 2014 for a comprehensive tracking 

system with GIS integration. Portions of the new 

system will be online in 2015.

INVEST Feedback:
Clarification is suggested to indicate whether the 

Comprehensive Environmental Compliance Tracking 

System needs to include all of the listed elements. 
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A series of linked processes 

and the computerized 

Roadway Management 

System (RMS) database are 

used by BOMO determine the 

appropriate maintenance of the 

Commonwealth’s pavements. 

Performance data is collected 

and reported through RMS 

which directs funding decisions. 

Various programs within BOMO 

and PennDOT combine to 

form a decentralized Pavement 

Management System (PMS). 

A formal, computer-based 

PMS will be online in 2015, 

incorporating funding options.

Maintenance is driven by 

life-cycle costs analysis and 

design life, formalized in the 

Ideal Schedule and Long 

Term Transportation plans. 

The Linking Planning and 

NEPA process also sets 

prioritization and analysis focus 

areas.  Considerations made 

during design of the roadway 

are included in maintenance 

scheduling and prioritization. 

The goal is to perform 

preventative, cost effective 

maintenance based on sound 

engineering principles rather 

than a “worst-first” approach. 

Pavement management, repair 

and preservation are also 

included in the Transportation 

Improvement Program (TIP). 

BOMO sets goals and priorities 

for pavement management, it is 

up to the Districts and Counties 

to select and implement 

maintenance strategies based 

on available funding and 

feasibility. PennDOT monitors 

progress through construction 

activity reporting, International 

Roughness Index (IRI) and 

other operational ratings for 

the roadways and provides 

feedback to the Districts 

and Counties related to the 

pavement maintenance goals. 

“Leverage a pavement management system to balance activities that extends the 
life and function of pavements with impacts to the human and natural environment.”

OM-07 Pavement
  Management System

Score: 14/15
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Special provisions for sustainable pavement 

solutions in use in Pennsylvania include long-

life pavement, recycled rubber pavements, and 

warm-mix asphalt. It is part of standard practice 

to consider sustainable pavement provisions 

in design and warm-mix asphalt is a required 

alternative. 

INVEST Feedback:
Wording of the questions implies that a formal, singular system, most likely computerized, 

is required to qualify as a Pavement Management System. Clarification or a stronger 

emphasis should be offered to indicate any requirement of a computerized PMS or some 

suitable system of linked procedures. 

The question “Is the PMS leveraged to link pavement repair, preservation, and maintenance 

projects to adjacent capital projects?” requires further clarification. Similar questions 

are in OM criteria 08, 09, and 10. Criteria Leaders and interviewers were uncertain if this 

meant the PMS, or other maintenance systems, must formally support linking maintenance 

to adjacent capital projects. The current procedure consults maintenance databases to 

determine any adjacent projects when planning capital projects.
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Under the same assumptions 

applied to OM-07 (Pavement 

Management System), 

PennDOT’s current Bridge 

Management System (BMS) 

does not cover the minimum 

5 of 7 procedures to qualify 

for additional points. Instead 

of a centralized, computer 

based system used to drive 

bridge maintenance; the 

BMS employed by BOMO is 

a powerful bridge condition 

database and analytics tool. 

Budgeting, policy, and other 

actions are performed by 

processes and programs either 

linked to or drawing from the 

BMS. 

The current BMS is used 

to collect data and report 

bridge conditions for the 

Commonwealth’s structures. 

BMS is integrated with 

PennDOT’s project planning 

systems, and is used to 

establish maintenance program 

goals at the Districts. Bridge 

maintenance actions are 

included in the Transportation 

Improvement Program, where 

structurally deficient bridges are 

targeted and prioritized. 

BOMO sets goals in all three 

identified categories, condition, 

operational limits, and project 

timeliness and has formal 

metrics for all but project 

timeliness. 

The BMS does not perform 

the sophisticated modeling 

suggested by INVEST including 

forecasting, and trade-off 

analysis. Those processes 

use BMS data and reports but 

are not completed within the 

“system” proper.

”Leverage a bridge management system (BMS) to balance activities that extend the 
life and function of bridges with impacts to the human and natural environment.”

OM-08 Bridge Management System
Score: 10/15

INVEST Feedback:
The OM-08 and OM-07 (Pavement Management 

System) criteria appear to be of similar structure, yet 

the OM-08 questions call for determining optimal 

policies where OM-07 has no reference to policy. 
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A Maintenance Management 

System (MMS), as outlined 

in INVEST, is a computerized 

database combining asset 

management and maintenance 

management systems. BOMO’s 

SAP software databases 

and plant maintenance 

system covered 5 of the 6 

total elements (support and 

administration category is not 

handled by SAP) of the INVEST 

MMS. Activities for the support 

and administration element 

are handled by other BOMO 

programs or other Bureaus 

within PennDOT and do not 

have to report into the formal 

MMS.

Other aspects of an MMS 

expected by INVEST such as 

integration with the related OM 

module Management Systems 

is not currently available. Only 

the BMS has full integration with 

the MMS. Decisions made by 

maintenance management will 

draw from all of the separate 

management systems, but 

formal information sharing 

between computer networks, 

except for the BMS, does not 

occur. 

PennDOT is developing 

a comprehensive Asset 

Management system which will 

include enhanced integration 

with the MMS. 

“Leverage a Maintenance Management System (MMS) to inventory, assess, 
analyze, plan, program, implement, and monitor maintenance activities to effectively 
and efficiently extend the life of the system, improve the service, and reduce the 
impacts to the human and natural environment.”

OM-09 Maintenance
  Management System

Score: 6/15

INVEST Feedback:
Additional examples of vehicle-based technologies 

would be helpful. 
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As an agency, PennDOT 

scored highly under OM-

10. There exists variation 

in PennDOT operations 

compared to those outlined 

in INVEST. Management of 

preservation and maintenance 

is not handled directly by one 

division in BOMO. The various 

components of OM-10 are 

provided throughout PennDOT, 

BOMO, and its sub-divisions. 

Documents comprising BOMO’s 

Road Maintenance Plan (RMP) 

are spread throughout PennDOT 

and the parties responsible for 

each component of the RMP. 

Consolidated oversight and 

planning is performed for 

pavements, bridges, tunnels 

and storm water systems by 

BOMO. Performance monitoring 

and metric reporting occurs 

at a comprehensive level 

through Project Management 

Dashboards and other District 

and County level dashboards. 

Planning and program at 

a comprehensive level is 

contained within PennDOT’s 

Transportation Improvement 

Program (TIP) and Business 

Plans. Sustainability is called 

out in the higher level planning 

documents, and plans for 

the infrastructure assets are 

held to SEMP and Green Plan 

Policy requirements in addition 

to any regulation. Each asset 

is relatively autonomous, and 

most “Additional Assets” are 

delegated to the Districts.

With the implementation of 

the comprehensive Asset 

Management System in 

development for BOMO, 

infrastructure preservation and 

maintenance will become a 

somewhat more centralized 

operation. 

“Make paved roadway surfaces, bridges, tunnels, roadsides, and their 
appurtenance facilities last longer and perform better by undertaking preservation 
and routine maintenance on them.”

OM-10 Highway Infrastructure     
  Preservation and Maintenance

Score: 12/15

INVEST Feedback:
As written, OM-10 seems better suited to a 

centralized agency. INVEST criteria should be applied 

at other levels within the organization where many OM 

elements are adressed.
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OM-11 Traffic Control Infrastructure   
  Maintenance

Score: 12/15

As seen with the previous 

questions for  OM-10, PennDOT 

scored highly in the OM-11 

criterion despite variations in 

PennDOT BOMO operations 

compared to the expectations 

of INVEST. There is no BOMO 

level consolidated plan covering 

at least four of the six Traffic 

Control Maintenance Plan 

(TCMP) items. Instead, many 

of the considerations in OM-

11 are addressed operationally 

through PennDOT BOMO and 

other operational sub-divisions 

including the District, County, 

and municipal level maintenance 

operations. The maintenance of 

safety devices and traffic signals 

fall under the control of Districts, 

counties, or municipalities. Of 

note are traffic signals, BOMO 

will set standards and policies 

for signals, but municipalities 

own, operate and maintain the 

devices.  

For areas directly within BOMO’s 

control, an extensive set of 

goals, procedures, and metrics 

have been developed. The sign 

maintenance and repair method 

has been changed to the 

Expected Sign Life Method. The 

new method is in its first year 

of use; as such not all areas 

of maintenance have active 

metrics or have been monitored 

for at least one year. 

Sustainable options are 

incorporated into each traffic 

control infrastructure focus 

areas. Highlights include the 

durable pavement marking 

program, phasing out raised 

pavement markers, the newly 

implanted sign maintenance 

program based on infrastructure 

life-cycle and phasing out sign 

lighting in favor of enhanced 

reflectivity to reduce electricity 

use. Non-idling procedures 

are BOMO policy, and various 

BOMO departments ensure the 

use of sustainable materials and 

maintenance practices. 

“Increase safety and operational efficiency by maintaining roadway traffic controls.”

INVEST Feedback:
More examples of sustainable maintenance procedures 

regarding traffic control infrastructure maintenance would 

be helpful. Non-idling is most relevant to OM-03 (Vehicle 

Fuel Efficiency and Use). 
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OM-12 Road Weather
  Management Program

Score: 7/15
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“Plan, implement, and monitor road weather management (including snow and ice 
control) program to reduce environmental impacts with continued or better level of 
service.”

BOMO has a Road Weather 

Management Program (RWMP) 

contained in multiple documents 

covering procedure for BOMO 

and the state agencies in the 

event of inclement weather 

ranging from floods to 

snowstorms. These actions are 

tied to overarching emergency 

response operations and are 

integrated with Transportation 

Management Center (TMC) 

operations.

A robust Winter Maintenance 

Program is in place through 

BOMO, incorporating the snow 

and ice control elements listed 

by INVEST.  The Materials 

Management Plan does not 

tie salt application to level of 

service, which locks BOMO out 

of 2 points. Policy and practices 

are in place to manage materials 

use and to set goals for 

maintenance effectiveness. 

The concept of tying materials 

use to level-of-service has been 

considered by BOMO, but they 

noted the difficulty in providing 

accurate real-time feedback for 

level-of-service.

BOMO policy and procedure 

allows winter maintenance 

crews to adjust material 

application rates based on 

current weather and roadway 

conditions. All trucks are 

equipped with temperature and 

material rate monitors to provide 

accurate feedback to drivers 

and for evaluation post event. 

Stockpiles are also monitored, 

for the proper storage of winter 

materials.



INVEST Feedback:
OM-12 favors agencies with extensive winter maintenance 

operations. Agencies with minimal winter maintenance 

activity may not receive an accurate evaluation.
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There is no statewide Road Weather 

Information System (RWIS) in use at the time 

of scoring, although devices are being tested 

in a few locations. The full system is approved 

and is expected to be online in time for the 

2015/16 winter season. When combined 

with the current vehicle based technologies, 

BOMO can see improvements with the full 

implementation of an RWIS system and 

Maintenance Decision Support System 

(MDSS) based on vehicle and roadway 

sensing technologies.

Quantifiable Performance Metrics for the 

RWMP are currently lacking in contrast to the 

extensive monitoring and tracking of weather 

management operations. Teams have been 

formed to develop metrics and a limited 

number are in the pilot stage through the 

PennDOT Next Generation (PNG) initiative. 

Road Weather Management activities are 

reviewed and reported regularly each year. 



OM-13 Transportation Management
  and Operations

Score: 12/15
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PennDOT maintains four 

regional Transportation 

Management Centers (TMC) 

which are tied into the statewide 

network of ITS devices and 

emergency management 

networks around the clock. 

Coupled with public outreach 

with the PennDOT operated 511 

Traveler Information Services, 

work zone management 

strategies and coordination, 

required Emergency 

Management Coordination, 

and integration with municipal 

and Pennsylvania Turnpike 

transportation management, 

BOMO possesses a robust and 

varied toolset for transportation 

and operations actions. 

Projects to increase the scope 

and effectiveness of the ITS 

system are continuously 

implemented. The Green Light-

Go and Corridor Modernization 

programs will only improve 

BOMO’s capabilities at 

transportation management. 

Information regarding the Green 

Light Go program can be 

found at: http://www.dot.state.

pa.us/Portal%20Information/

Traffic%20Signal%20Portal/

FUNDGLG.html.

BOMO is currently lacking 

safety and mobility performance 

measures relevant to the 

implementation of ITS solutions. 

ITS device up-time is currently 

used as a metric for system 

performance. Additional metrics 

related specifically to traffic 

impact will be rolled out with the 

Corridor Modernization Program 

(CMP). 

 

“Maximize the utility of the existing roadway network through the use of technology 
and management of operations.”

INVEST Feedback:
BOMO is not responsible for Advanced Vehicle Safety Systems, it is doubtful this would 

apply to many agencies unless legislation is passed.

The second question, “How many categories of ITS technologies were installed on this 

project?” appears to be more applicable the System Planning (SP) or Project Development 

(PD) module. In order to minimize confusion, it is suggested that the question be reworded 

as follows: “How many categories of ITS technologies are utilized by the agency?”



PennDOT easily scored 13 of 

the 15 total points available. 

Practices are laid out in 

PennDOT publications for 

design work and construction 

and maintenance crews, 

strategies and policies are 

regularly reviewed. Goals for 

work zone traffic control involve 

delay experienced due to traffic 

control measures and safety 

concerns, reportable crashes 

are reported formally each 

year. WZTC safety with regard 

to crashes is integrated into 

BOMO’s safety management 

program. Training of work 

zone crews is required and 

BOMO coordinates with the 

Department of Education for 

driver education.

Intelligent Transportation 

System (ITS) devices are 

used to manage congestion 

and communicate work zone 

conditions on a regular basis. 

Project ITS devices are often 

integrated with the appropriate 

regional TMC network. 

Other ITS devices such as 

speed advisory devices are 

utilized. Equipment has been 

incorporated into standard item 

numbers for use in projects, 

new strategies are constantly 

reviewed and tested for wider 

implementation. Contracting 

incentives suggested by 

INVEST are in regular use in 

Pennsylvania. 

Public outreach and 

communication with affected 

homeowners and businesses 

is standard practice for 

PennDOT projects. PennDOT’s 

Central Press Office and 

BOMO also coordinate safety 

awareness campaigns and 

regularly conduct robust public 

awareness campaigns for 

National Work Zone Awareness 

Week each year.

Areas for improvement through 

INVEST include more visible use 

of FHWA process review and 

self-assessment tools. Currently, 

projects do not regularly use ITS 

to anticipate congestion, such 

as the use of queue detection in 

work zones. 

 

“Plan, implement, and monitor Work Zone Traffic Control (WZTC) methods that 
maximize safety of workers and system users with continued or better level of service.”

OM-14 Work Zone Traffic Control
Score: 13/15
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INVEST Feedback:
Agencies who have work zone safety campaigns, but do not participate in 

the National Work Zone Awareness Week, will not qualify for the available 

one point. 
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SP-14  Transportation Systems     
  Management and Operations

Score: 6/15

SP-14 is included in the 

INVEST 1.0 Tool’s System 

Planning module. This module 

focuses on evaluating the 

level of sustainability built into 

an agency’s transportation 

planning process, project 

selection criteria, and project 

program. Often these aspects 

of an agency are formalized in 

a Long Range Transportation 

Plan (LRTP) or TIP/STIP. For SP-

14, the focus is Transportation 

Systems Management and 

Operations (TSM&O) planning 

by the agency. TSM&O 

planning is applied in the OM 

criterion OM-13, Transportation 

Management and Operations. 

PennDOT does not have a 

clearly defined set of goals and 

objectives for TSM&O. The lack 

of clear goals was identified 

by PennDOT prior to the 

INVEST evaluation and is part 

of active development by the 

State Transportation Innovation 

Council. A formal, performance-

based PennDOT TSM&O plan 

is expected to be completed by 

late 2015. 

TSM&O strategies are 

highlighted in PennDOT’s 

LRTP, emphasis is placed 

on the improvement and 

expansion of the State’s ITS 

network. Also noted in the 

LRTP is coordination and 

integration of LRTP efforts 

with TSM&O strategies 

incorporated in the Corridor 

Modernization program. A more 

detailed analysis of TSM&O 

strategies and impacts to the 

transportation network are not 

included in PennDOT’s LRTP.

Funding for TSM&O strategies 

is included in the State level TIP, 

often grouped in with general 

improvement projects or ITS 

activity. Efforts are typically 

driven by PennDOT Districts, 

who partner with the various 

MPO’s such as the DVRPC and 

SPC, across Pennsylvania to 

determine appropriate TSM&O 

strategies for their roadways. 

“Optimize the efficiency of the existing transportation system.”



State level efforts include extensive traveler information 

services, high priority roadway event and incident 

management, and service patrol implementation. Other 

strategies driven by more localized needs cover various 

ITS approaches, transit signal priority, ramp metering, 

dynamic lane assignments, and “localized” event and 

incident management. 

Current measures exist for some aspects of TSM&O 

strategies. High level analysis of travel times and 

capacity are in place and monitored. More specific 

measures related to the implementation of TSM&O 

strategies are in place and monitored by the respective 

process owner. As TSM&O planning improves in 

PennDOT, new measures will be created and the ability 

to tie the existing measures directly to TSM&O will 

improve.

 

INVEST Feedback:
SP-14 is keyed towards a high level overview of TSM&O implementation and planning. Use 

of similar language and high-level emphasis from SP-14 in the OM module could assist 

in scoring decentralized agencies or in cases where INVEST does not clarify who should 

have the responsibility for a process.

The question on performance measures is scored on a “0-5 scale” but only allows input for 

0, 3, or 5 points instead of 1 point increments. Evaluations may benefit from a scale based 

on 1 point increments. 
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Planned Projects and Programs 

An important aspect of the INVEST score is timing. BOMO is an ever changing and improving 

organization; there are multiple programs planned over the next year and further into the future which will 

improve sustainability. Some of the most immediate projects are noted in the following section. 

Asset Management

PennDOT has begun the process of linking the separate Infrastructure and Maintenance databases into 

a comprehensive, central system. The first module will be rolled out in 2015. Most affected will be OM-

09, which calls for the integration of the Asset Management System.  A full implementation of the Asset 

Management System could increase the OM-09 score to the full 15 points.

Corridor Modernization, Green Light-GO, and Statewide TMC 

PennDOT BOMO scored a 12 of 15 points in OM-13 (Transportation Management and Operations). With 

the implementation of Corridor Modernization, the Green Light-Go program, and the completion of the 

statewide TMC, PennDOT will be in an improved position to adjust operations to on-the-road conditions.

Currently in Pennsylvania, traffic signals are typically owned and operated by municipalities. The 

Green Light-Go program will see PennDOT gaining full management of signals on critical corridors (as 

established by ADT). 

Mixed with Corridor Modernization and a statewide TMC, PennDOT will have enhanced capability to 

manage and monitor the transportation network in real time from a centralized location. There will also be 

greater use of metrics focused on response and traffic impact time, providing feedback into the system. 

As improvements to signal technology, ITS, and TMC are realized, BOMO will increase its effectiveness 

and sustainability in terms of operations.
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The implementation of these programs will see an increased use of quantifiable performance metrics in 

PennDOT and BOMO activities. Also, the programs will formally tie many of BOMO’s actions in the areas 

of Weather and Emergency Management, Transportation Management, and Work Zone Traffic Control.

Road Weather Information System (RWIS)

Another program implemented but not yet in full operation is a statewide RWIS. For the INVEST tool, this 

is a significant portion of the score for OM-12 (Road Weather Management), 3 points. PennDOT scored 

1 point due to its use of RWIS equipment in two counties and existing equipment in various states of 

use. An additional point can be gained in INVEST 1.0 for the question of MDSS, a fully functional RWIS 

will support scoring for roadside and vehicle mounted sensing technology. RWIS is planned to go on line 

in late 2015, in time for the winter season. 

Sign Maintenance

BOMO has changed its sign maintenance strategy to the Expected Sign Life Maintenance Method which 

is based on sign retroreflectivity and life cycle analysis. Devices will be replaced at scheduled intervals 

as they degrade. The new maintenance method improves sustainability, and is expected to provide 

cost and energy savings as sign inspection can be less extensive. Signs will be replaced or repaired if 

damaged outside of scheduled replacements.

The Expected Sign Life Maintenance Program is in its first year. Metrics and goals are planned as the 

program advances but have not yet been implemented.
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Observations and Recommendations

Operational Metrics

BOMO currently has a wide variety of metrics in use to monitor and provide feedback for its various 

maintenance and operations activities. Through PNG (please see www.moderndot.pa.gov), Corridor 

Modernization, and other projects, PennDOT is enhancing the quality and applicability of the metrics it 

uses. Aspects such as customer feedback and roadway Level of Service are being incorporated into 

BOMO’s toolbox. Providing accurate and clear feedback is essential in creating a sustainable operation

Scoring Gradient:

PennDOT BOMO achieved Platinum status with 143 points, 68% of the total available, although three 

criteria earned less that the 8 of the 15 points available in the respective criteria. With the relative ease 

to achieve a high rating, the INVEST tool may not provide a strong incentive for follow up or change. 

As commonly noted during the FHWA hosted webinars, the focus for agencies using INVEST was not 

necessarily the final score, instead, the tool was used to start conversations and as a source to evaluate 

and implement sustainability practices. 

BRONZE
63 to 83 
points

SILVER 
84 to 104 

points

GOLD 
105 to 125 

points

PLATINUM

126+ points
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Consistency in Evaluation 
Some criteria, notably OM-04 (Reuse and Recycle), consist of only a few questions, while others, like 

subsequent OM-05 (Safety Management) contain more.  For some scoring criteria the scope is broadly 

applied while others are very specific, requiring more detailed information. For this reason, assigning nu-

anced and focused questions among the 14 OM Criteria may be advisable to support the development 

of a scoring tool that can “raise the bar” for INVEST 1.0 scoring. 

Also, similar scoring criteria are currently weighed differently.  Using OM-04 (Recycle and Reuse) as an 

example, 3 points are given for monitoring and demonstrating attainment of goals for at least one year. In 

OM-02 (Electrical Energy Efficiency and Use) the act of monitoring progress towards goals is only given 

1 point. For most other criteria, monitoring progress towards goals is given 2 points. Based on available 

scoring weights, one might conclude that monitoring recycling efforts is more important under INVEST 

1.0 than monitoring electricity use. 

Some of the 14 Criteria contain “all or nothing” scoring, in which questions requiring X, Y, and Z (rather 

than X, Y, or Z) to constitute a valid response, which can cause dramatic scoring swings, particularly in 

scoring criteria that are more detailed or complex. In essence, no partial credit is available for complex 

subject matter in which some, but not all, desired activities are supported.

Scoring Values for Individual Questions

A component “User’s Guide” may be beneficial to make questions associated with scoring criteria more 

intuitive and the scoring weights more understandable. Documentation may enable agencies to adjust 

INVEST when criteria do not apply or in the creation of custom scorecards.
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Adaptability

Due to PennDOT’s decentralized operations relative to the expectations of INVEST, qualifications for 

questions were relaxed. Some questions noted that a set of separate documents could qualify as a plan; 

if the question did not note the separate documents it was still assumed. Thus criteria such as OM-01 

(Internal Sustainability Plan) which calls for a comprehensive internal sustainability plan were scored on 

related activities that are in place. Another instance of adapting INVEST to the organization is in scoring 

OM-02, where the criteria required scoring facilitators to look beyond BOMO to other Bureaus or Offices 

where related activities are carried out.  

There is no guidance by the INVEST 1.0 tool in the event that a criterion does not apply to the evaluated 

agency. The issue of adapting INVEST to the specific responsibility of the agency was mentioned 

by other organizations when using the SP and PD modules of INVEST. There was no consistency in 

approach; often organizations would not score the category. When used to score a decentralized agency 

such as PennDOT, there is a blurred line as to where the evaluation should start and end. The intention 

of the INVEST 1.0 authors should be made clear for this situation. 

Sustainability in BOMO

Through the use of INVEST, BOMO performs many activities focused on sustainability and has 

best/standard practices that are sustainable. Yet, the concept of sustainability in the Bureau is not 

institutionalized. There is room for improving BOMO’s sustainability by institutionalizing the pursuit of 

sustainable programs and actions.
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Opportunities for Improvement Using Sustainability Initiatives

Through the INVEST 1.0 OM module evaluation, opportunities for improvements related to sustainable 

practices and initiatives were identified.  Through many of BOMO’s planned projects and programs 

(Green Light-Go, RWIS, etc.) improvements in metrics, data collection, and inter-agency coordination will 

be addressed.

Develop and implement a Comprehensive Sustainability Plan. This plan can tie together separate 

initiatives across the 14 OM criteria performed by an agency. Centralized oversight can be provided, 

enabling the agency to better track and monitor its performance against the plan’s expectations. 

This can include the process to gather cost data and track savings of PennDOT’s already diverse 

sustainability focused activities. Also, creating and updating the plan may foster an environment for 

invitation by bringing together the “Criteria Leaders” of sustainability within PennDOT and give them a 

space to collaborate, plan, and consider the impact of initiatives across the Department.

Formalize coordination or create a partnership with DGS where PennDOT BOMO and DGS 

activities overlap. The formal coordination/partnership is pertinent for OM-02 (Electricity Energy Use 

and Efficiency) and OM-04 (Reuse and Recycle), where many PennDOT and BOMO actions are related 

to DGS initiatives. Benefits from shared planning and program monitoring may become apparent as the 

Departments interact more openly.

Increase development and implementation of quantifiable performance metrics related to 

sustainable practices and/or actions. For multiple OM criteria, the use of performance metrics was 

lacking. The creation and use of effective metrics will be invaluable for measuring initiative performance. 
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Specific opportunities to close gaps

identified by OM criteria are as follows: 

OM-01 Internal Sustainability Plan
• Create a formal Employee Committee for promoting sustainability within PennDOT. 

OM-02 Electricity Energy Efficiency and Use
• Create a formal employee awareness program for Electricity Use and Energy Efficiency related topics within   
 PennDOT.

OM-03 Vehicle Fuel Efficiency and Use
• Develop and implement a stated fossil fuel use reduction goal.

OM-06 Environmental Commitments Tracking System
• Develop and implement a formal Environmental Commitments Tracking System which is integrated across   
 project development and construction activities. This initiative may have to expand outside of BOMO itself to  
 account for the organization and structure of PennDOT.

OM-08 Bridge Management System
• Provide a BMS as expected by INVEST, incorporating within the software/computerized system the ability to  
 perform sophisticated modeling including budget forecasting and trade-off analysis.

OM-09 Maintenance Management System
• Fully integrate the MMS with other OM module Management Systems

OM-10 Highway Infrastructure Preservation and Maintenance & OM-11 Traffic Control Infrastructure
Maintenance
• Explore the impact of PennDOT BOMO’s current approach to Infrastructure Maintenance management   
 compared to a more centralized procedure.

OM-12 Road Weather Management Program
• Tie salt application to roadway level-of-service.
• Develop and implement MDSS processes that are based on both roadside and vehicle mounted sensing   
 technologies. 

OM-13 Transportation Management and Operations
• Develop and implement Safety and Mobility performance measures and metrics relevant to ITS solutions as
 part of Transportation management and Operations.

OM-14 Work Zone Traffic Control
• Use ITS devices and strategies on projects to anticipate congestion in work zones, such as queue detection.

Other Feedback:
Criteria Leaders have requested the incorporation of customer 

feedback as a performance goal or metric in multiple OM module 

criteria. 



Tracking Savings Related to Sustainability

In addition to operational metrics, tracking savings can highlight areas where sustainability is effective. 

BOMO is already a budget-minded organization, attempting to provide a cost effective operation and 

looking for ways to improve cost efficiency. Highlighting the cost savings related to sustainability efforts 

provides another means of justification for such efforts. 

Resiliency 
The concept of Resiliency was introduced at the Scoring Workshop by attendees. When asked about 

next steps for improving sustainability the following question arose, “How do we ensure Resiliency for 

continuous implementation and improvement?” 

The term sustainability typically calls to mind “green”, environmentally focused actions, recycling, energy 

use reduction, etc. But for INVEST, sustainability is a broader term, based on the triple bottom line of 

social, economic, and environmental factors. Resiliency is a focused extension of the broad definition 

of sustainability, looking at the life-cycle and long term impacts of actions, materials, and programs. 

Can activities be implemented through a second or third generation of the program, what are the long 

term effects, and is there a net benefit to the triple bottom line? The concept of Resiliency encourages 

agencies to consider if a program itself and its component actions are sustainable.

Comprehensive Sustainability Plan

OM-01 is built on the question, “Has the agency developed a comprehensive internal sustainability 

plan?” BOMO does not have a formal Comprehensive Sustainability Plan, nor does PennDOT in general. 

The Bureau and Department instead rely on the Green Plan Policy and a series of directives, statements, 

and goals founded on sustainability. Through inter agency interaction the goals, actions, and monitoring 

performed by BOMO and PennDOT as a whole creates a less formal, yet effective sustainability plan. 

INVEST commonly calls for the use of a comprehensive or consolidated plan in the criteria questions. 
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BOMO operates effectively according to the INVEST 1.0 tool with minimal consolidation or centralization. 

There are comprehensive, high level plans for PennDOT and BOMO, but not necessarily following 

the structure or with the same focus as INVEST. There may be expectations in the future to create 

a Comprehensive Sustainability Plan, either from within PennDOT or from the FHWA. Without the 

approach anticipated by INVEST, BOMO and PennDOT have been able to effectively align itself with the 

principles of social, economic, and environmental sustainability. There are “low-hanging fruit” and there 

are some areas where INVEST has highlighted large gaps, but BOMO has been able to identify and is 

working to address these opportunities. 

Future Directions
This report was written spanning an administrative change at the Governor and Secretary of 

Transportation level. The following is an outline and summary of the future direction of PennDOT as it 

relates to the INVEST Program. The new administration’s top initiatives will include: 

• Partnerships (municipal, District/Central Office, MPO/RPO, other state agencies)

• Intermodal Infrastructure (Bike/Ped, Ports, Rail)

• Communications (Employees, Public)

• Innovative Thinking (Cost Savings, Creativity)

• Smart Investment (Pavement/Bridge needs, Economic Development)

• Environmental Stewardship (Climate change)

• Safety (Work Zone, Employees, Driving Public)

• Intelligent Business (IT Upgrades, Training for employees)

• Diverse Business & Workforce (DBE’s)
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From INVEST evaluation results recommendations and to support the new Secretary’s initiatives, 

PennDOT has already or will be implementing several actions that are anticipated to directly impact 

several INVEST criteria, as described by the following:

OM-01 (Internal Sustainability Plan)

The new Secretary has signed PennDOT’s Green Plan. PennDOT has been using ISO 14001 certification 

since the early 2000s as its means of a sustainability plan. EPA’s Municipal Separate Storm Sewer 

System (MS4) regulations and Program have identified gaps in PennDOT’s ISO Program. PennDOT 

has researched other states and intends to move to an Environmental Management System program 

by June 2016. This program will focus on environmental regulatory compliance as opposed to a plan, 

do, check, act based system that it uses today. This program will have a large focus on MS4 and 

environmental stewardship.

OM-02 (Electrical Energy Efficiency and Use)

PennDOT installed its first LED highway lights on the Clarks Ferry Bridge in Dauphin County. Preliminary 

energy savings projections showed that the new lighting system would use 45% less energy than the 

standard High Pressure Sodium lighting system. As of July 1, 2015, the new lighting system is reporting 

actual energy savings of 52%. The electric company has proactively offered a rate reduction within 

our electric bill.  Included in the increased savings is a programmed 20% reduction in output since the 

lights produce more light now than they need to. Over time, the output will be increased to combat the 

depreciation curve of the lights. PennDOT intends to work with FHWA to develop an LED policy as well 

as submit a proposal to National Cooperative Highway Research Program (NCHRP) to add an LED 

specification into AASHTO’s Highway Lighting Guide.  While the INVEST OM-02 focuses on building 

energy, PennDOT recommends that this OM include energy use as it relates to the transportation 

system, which is Highway Lighting. 
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OM-03 (Vehicle Fuel Efficiency and Use)

On July 9, 2015, PennDOT issued an additional policy letter on truck idling.  Specifically, no department 

equipment should be left idling when unattended. All Department equipment with automatic idle 

inhibitors shall have the automatic idle shutdown device enabled and set to five minutes maximum. 

Equipment returning to a stockpile will be shut down after the appropriate cool-down period with the 

keys in the possession of the operator as the vehicle is exited. 

A performance scoring metric is tied to this policy, which is tied to Employee Performance Reviews. If 

trucks are not idling as outlined above, the score received in the category will be 5 out of 5. If trucks are 

in violation of the above stated criterion, the score received will be 1 out of 5.

OM-04 (Recycle and Reuse)

PennDOT provided feedback to INVEST that this section lacked tier-based questions to improve upon. 

In calendar year 2016 PennDOT will implement a policy to track all waste, recyclable and non-recyclable, 

generated at county and district facilities, including the roadway, and report it to the Department of 

General Services. PennDOT has already began to develop a database so that all district offices can track 

their waste streams consistently. 

OM-05 (Safety Management)

PennDOT already scored high and has aggressive goals for reducing fatalities and serious injuries 

over the next three years. Pennsylvania’s Strategic Highway Safety Plan will be updated in 2016, to 

heavily promote the use of the Highway Safety Manual, providing six to seven training classes that year. 

PennDOT will also be developing a Speed Management Action Plan for Pennsylvania.
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OM-06 (Environmental Commitments Tracking System)

The INVEST report recommends developing a formal environmental commitments tracking system. An 

Information Technology initiative was approved by executive staff and a comprehensive solution is in 

the business requirements stage. All PennDOT employees and consultants will be required to submit 

all NPDES and environmental permits on line and electronically routed to DEP for review and approval. 

The system will maintain a database of all projects and commitments made in design, installed by 

construction and then transferred to PennDOT for maintenance. The solution is a rewrite of the Bureau 

of Project Delivery’s existing Joint Permit Application and Environmental Mitigation Tracking System 

software solution, and will take three years to implement all stages. In addition to tracking commitments 

from Projects, BOMO is also in the process of developing an Access database to track statewide, 

commitments from non-construction projects such as stockpile good housekeeping. It is envisioned this 

program will be complete in 2016. 

OM-07 (Pavement Management System)

PennDOT scored high for this criteria (14/15). No additional improvements are planned in the next one to 

three years.

OM-08 (Bridge Management System)

Recommendations advised to provide a BMS as expected by INVEST, incorporating within the software/

computerized system the ability to perform sophisticated modeling including budget forecasting and 

trade-off analysis. PennDOT’s next steps are as follows:

• A meeting with District Bridge Engineers is scheduled to discuss potential changes to the Risk  

   Assessment methodology, and help determine additional software needs.

• Existing available software is to be reviewed to determine if needs can be met, or if additional  

   software needs to be developed.

• An item for an upcoming Program Management Committee meeting is being developed in order   

   to engage Executive Management in a discussion regarding a Bridge Asset Management System.
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OM-09 (Maintenance Management System)

PennDOT is tied to using the Commonwealth’s SAP software. Other than specific software for pavement 

and bridge asset management, no additional changes will occur in the next one to three years.

OM-10 (Highway Infrastructure Preservation and Maintenance)

The report references  exploring the impact of PennDOT/ BOMO’s current approach to Infrastructure 

Maintenance management compared to a more centralized procedure. Our next steps are as follows:

• The primary and immediate focus is on our Pavement and Bridge assets.

• Inventory for other assets (i.e. signs, retaining walls, guide rail, drainage) is collected.  These    

   assets are currently managed individually.

• BOMO is developing a Transportation Asset Management Plan (TAMP) in order to define the    

   future direction of and needs for enterprise Asset Management.

• The immediate need for the TAMP is to address MAP-21 requirements, but the document will be

   expanded in the future to address other routes and the other assets not presently required by 

   MAP-21.

OM-11 (Traffic Control Infrastructure Maintenance)

PennDOT scored high in this category and does not anticipate adding efforts not already identified in the 

report. 

OM-12 (Road Weather Management Program)

INVEST recommendations included tying salt application rate to Levels of Service, implement an RWIS 

& MDSS system, and to implement winter performance metrics. PennDOT Salt application rates are by 

type of event, not network. PennDOT Levels of Service go by how much snow is allowed to be on the 

highway. PennDOT does not anticipate changing its policy in 2015/ 2016. PennDOT has bid RWIS

and it’s in the contract execution stage. The vendor is committing to have all the devices in operation by
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OM-12 (Road Weather Management Program) - continued

the end of 2015. The vendor selected has the technology, as implemented in Idaho who saved $13M 

in three years, to measure the friction of the pavement to reduce salt and plow levels of service during 

winter events. For example, salt is applied at a rate of 250 to 400 pounds per mile during a first pass. 

Idaho has determined the safe roadway friction at which the highway needs to be maintained, and RWIS 

will provide the friction of the roadway at all times. Currently, PennDOT spreads salt on a time frequency 

(such as 45 minutes for Interstates and 2-3 hours for secondary roadways) which is not dependent of 

the friction of the road. PennDOT could reduce this time frequency of its second or third pass should 

RWIS indicate the friction of the road is still safe. PennDOT plans to pilot this concept in either the 

2015/2016 or the 2016/2017 winter season. The RWIS contract requires the vendor to automate winter 

metrics as developed by a PennDOT Next Generation PNG Team. PennDOT will forward to the vendor 

monthly PennDOT’s costs and material use and the vendor will correlate the data by PennDOT County 

with a Winter Severity Index as to compare equal like PennDOT counties to identify efficiencies.

OM-13 (Transportation Management and Operations)

PennDOT received a high score in this area. The report identified a need to expand safety and mobility 

performance measures. Additional metrics related specifically to traffic impact will be rolled out with the 

Corridor Modernization Program (CMP). PennDOT has a mechanism to obtain data and will develop a 

schedule over the next year that will define when the metrics will be incorporated into our program.

OM-14 (Work Zone Traffic Control)

This report identified the use of ITS devices and strategies on projects to anticipate congestion in 

work zones, such as queue detection. PennDOT is using ITS queue detection within a work zone on 

Interstate 81 in District 5. This optional technology is available for all districts to use; additionally, a new 

specification to place lights on WZTC barrels is now available.

Future INVEST Use

PennDOT is committed to updating the INVEST scoring annually as it adopts these new initiatives. 
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Appendix A

AASHTO – American Association of State

        Highway and Transportation Officials

ADT – Average Daily Traffic

BMS – Bridge Management System

BOMO – Bureau of Maintenance and Operations

CMP – Corridor Modernization Program

CNG – Compressed Natural Gas

DEP – Department of Environmental Protection

DGS – Department of General Services

ECTS – Environmental Commitments

   Tracking System

FHWA – Federal Highway Administration

INVEST – Infrastructure Voluntary Evaluation

      Sustainability Tool

ISO – International Organization for Standardization 
ITS – Intelligent Transportation System

LRTP – Long Range Transportation Plan

MDSS – Maintenance Decision Support System

MMS – Maintenance Management System

MPO – Metropolitan Planning Organization

MS4 – Municipal Seperate Storm Sewer System

MOU – Memorandum of Understanding

NCHRP – National Cooperative Highway

       Research Program

NPDES – National Pollutant Discharge

      Elimination System

OM – Operations and Maintenance (INVEST module)

PennDOT – Pennsylvania Department of

          Transportation

PD – Project Development (INVEST module)

PMS – Pavement Management System

PNG – PennDOT Next Generation

RPO – Rural Planning Organization

RMP – Road Maintenance Plan

RMS – Roadway Management System

RWMP – Road Weather Management Program

RWIS – Road Weather Information System

SEMP – Strategic Environmental Management

    Program

SP – System Planning 

SRP – Strategic Recycling Program

TAMP – Transportation Asset Management Plan

TCMP – Traffic Control Maintenance Plan

TIP – Transportation Improvement Program

TMC – Transportation Management Center

TSM&O – Transportation Systems

       Management and Operations

WZTC – Work Zone Traffic Control

Acronyms and Abbreviations
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