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The Project Manager gains the Design Team's commitment to the project plan by soliciting and incorporating the 
team's contributions to the task plan, budget, and estimates.  It is important that the Project Manager be effective at 
communicating project objectives and motivating the Design Team.  The Project Manager promotes the team 
concept by defining the team members' roles and responsibilities and delegating decision-making authority to the 
various technical experts. 
 
The Project Manager makes arrangements with the respective functional unit managers for the necessary staff to be 
assigned to his project. The functional unit managers are responsible for providing staff that has the necessary 
qualifications and is available to work on the project as needed to meet the project schedule. 
 
The Design Team provides real time feedback to the Project Manager and provides early warnings of problems.  
Each functional unit is typically organized under a separate functional line of authority and reports to its respective 
functional unit manager.  Individual team members answer directly to both their respective functional unit managers 
and their current Project Manager. 
 
B. Two Organizations.  The Design Team is a temporary, task-oriented group assembled specifically for the 
purpose of meeting the project's specific goals and objectives. When the project is completed, the Design Team 
members return to their functional units or continue work on other Design Teams. 
 
The Project Manager is pivotal in building, directing, and maintaining the Design Team. The Design Team for a 
typical highway design project includes engineers and technicians from various functional units. 
 
The functional organization is a much larger, more permanent structure defined by the type of work performed by 
staff with various levels of authority and expertise.  Although organizational structures vary from District to District, 
most Districts have several design Project Managers that report to the Portfolio Manager.  The Portfolio Manager 
and the Functional Unit Managers report to the ADE-Design, who reports to the District Executive.  To be effective, 
a Project Manager must understand and be able to function within both the project and functional organizations. 
 
Figure 3.2 indicates the position of the Portfolio Manager and his staff of Project Managers on a generic 
organizational chart of a typical Engineering District. 
 
C. The Portfolio Manager.  The Portfolio Manager directs a staff of Project Managers and oversees the 
completion of the District's design projects.  The Portfolio Manager is responsible for making project assignments, 
monitoring Project Manager performance, providing guidance, and promoting Project Manager development.  A 
Portfolio Manager must have a thorough understanding of the capabilities and workload of each Project Manager, as 
well as the complexity and approximate time demands of each project.  
 
In matching project assignments to Project Managers, the Portfolio Manager strives to optimize resource allocations 
and assure predictable, successful project development.  The Portfolio Manager considers project size, complexity, 
priority, and schedule, current and anticipated workloads, and individual Project Manager experience and 
capabilities. 
 
3.3 PROJECT MANAGEMENT LEVELS 
 
A. Three Project Management Levels.  The Portfolio Manager generally has at his or her disposal several levels 
of Project Managers.  Each level represents a "pipeline" to project completion.  The number and complexity of 
projects each pipeline can carry depends on several variables, including the Project Manager's time commitments, 
cross functional authority, resource commitment, and level of planning.  The following levels are suggested for use 
as a Portfolio Manager's tool, but it is the Portfolio Manager's decision to properly assign projects. 
 

1. Level 1.  Project Managers on this level are responsible for various types of projects, but the largest share 
of their workload consists of projects which typically require a relatively narrow range of technical expertise 
and a limited amount of coordination with other functional units.  These projects generally involve the 
execution of a series of standard, well defined tasks, and require little detailed planning, with resource 
commitment primarily by skill, rather than person. 
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Level 1 Project Managers have limited cross functional authority. By the nature of their projects, they typically 
spend less than half of their time on project management.  The rest of their time is spent on other 
responsibilities within their functional unit or within other design teams.  Table 3.1 describes the types of 
projects generally assigned to a Level 1 Project Manager. 

 
2. Level 2.  Project Managers on this level are typically responsible for a moderate number of projects.  
Although they handle a combination of project types, most of their projects are generally more complicated 
projects that require a moderate range of technical expertise and a moderate amount of coordination with other 
functional units.  Level 2 Project Managers direct the execution of a combination of standard and non-standard 
design tasks.  Non-standard tasks are less clearly defined and require more detailed coordination.  Their 
projects typically require a higher level of planning than those assigned to Level 1 Project Managers.  Resource 
commitment is by person or skill. 

 
Level 2 Project Managers have moderate cross functional authority. By the nature of their projects, they 
typically spend more than 75 percent of their time on project management.  The rest of their time is spent on 
other responsibilities within their functional unit or within other design teams.  Table 3.3 describes the types of 
projects generally assigned to a Level 2 Project Manager. 

 
TABLE 3.1 

TYPICAL NON-COMPLEX (MINOR) PROJECTS*
Roadway • Maintenance Betterment projects. 

• 3R (Resurface, Restore, Rehabilitate) projects. 
• Intersection improvement projects with minor or no signal layout changes or 

un-signalized. 
• Construction of turn lanes at intersections. 
• Overlay projects, simple widening. 

Structures** • Bridge resurfacing or repairs which do not require re-analysis of bridge 
capacity. 

• Replacement with minimal approach work. 
• Pipes, box culverts or minor culvert replacements. 
• Sign structures, including Dynamic Message Sign structures. 
• Noise walls or retaining walls for which the design can be picked directly from 

either the standards or using design computer software. 
Highway Safety 
Improvements 

• Guide rail elimination, replacement or updating. 
• Slope flattening. 
• Traffic operations with minor or no roadway work (e.g., signalization, signing, 

pavement markings and roadway lighting). 
• 23 U.S.C. Sections 130 and 148 Highway Safety Projects. 
• Truck escape ramps. 

Miscellaneous • Transportation enhancement projects (e.g. pedestrian and bicycle paths). 
• Transportation corridor fringe parking facilities. 
• Rehabilitation of truck weigh stations, rest areas, or tourist information 

facilities. 
• Rehabilitation of bus storage and maintenance facilities. 
• Rehabilitation or reconstruction of existing rail and bus facilities. 
• Rehabilitation of rail storage and maintenance facilities. 
• Construction of replacement wetlands. 

 
* Projects must not be Federal Oversight.  Projects cannot be on the interstate system, other NHS freeways or other 
limited access facilities. 
 
** Bridge projects should not be classified as Minor if they will require BQAD and possibly FHWA involvement as 
per Publication 15M, Design Manual Part 4. 
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TABLE 3.2 

TYPICAL QUALIFICATIONS OF NON-COMPLEX (MINOR) PROJECTS 
Traffic Control • Single traffic control/management projects. 

• Non-ITS but minor safety improvements. 
Right-of-Way • Involve minor right-of-way acquisitions with no displacements, maintain 

existing access control. 
Utilities • Minor adjustments/relocations. 
Environmental • Categorical Exclusion (level 1A or 1B). 

• Minimal interaction with environmental and permitting agencies. 
• Minor environmental impacts as appropriate have a Statewide Wetland 

Finding. 
• Minimal or no involvement with cultural resources or hazardous waste. 
• No substantial flood plain encroachments. 

Stakeholders • No public controversy on environmental grounds. 
  

TABLE 3.3 
TYPICAL MODERATELY COMPLEX PROJECTS

Roadway • 3R and 4R projects which do not add capacity. 
• Minor relocations. 
• Intersection improvement projects with additional through lanes. 
• Intersection improvement projects with significant signal layout changes. 

Structures • Non-complex (straight geometry with minimal skew; designs using 
AASHTO distribution factors; minimal seismic analysis; footings on rock 
or conventional piles and abutments) bridge replacements. 

• Bridge rehabilitation which requires re-analysis of bridge capacity. 
• Bridge mounted signs. 
• Tie back walls. 
• Noise walls. 
• Proprietary/non-proprietary walls. 

 
TABLE 3.4 

TYPICAL QUALIFICATIONS OF MODERATELY COMPLEX PROJECTS 
Traffic Control • Non-ITS but major safety improvements. 

• Interconnected traffic control/management projects. 
Right-of-Way • Less than approximately 20 moderate to significant claims and minimal 

relocations or displacements. 
Utilities • Some utility relocations, most of it prior to construction, but no major 

utility relocations. 
Environmental • Categorical Exclusion (level 1B or 2). 

• Cultural resources (historical, archeological, etc.).  Coordination with 
PHMC, FHWA and/or Advisory Council. 

• Water and air pollution mitigation. 
• Major coordination with Game or Fish and Boat Commissions. 
• Endangered Species Act, Section 7 Consultation. 

Stakeholders • Involvement of public and public officials is moderate due to 
non-controversial project type. 

• General communication about project progress is required. 
 
3. Level 3.  Like their Level 1 and Level 2 counterparts, Level 3 Project Managers typically handle a 
combination of project types, but the bulk of their workload generally consists of projects that require the 
widest range of technical expertise and extensive coordination with other functional units. 
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TABLE 3.5 
TYPICAL MOST COMPLEX (MAJOR) PROJECTS

Roadway • New highways. 
• New interchanges. 
• Major Relocations. 
• Capacity adding/major widening. 
• Major reconstruction. 

Structures • Replacement, new or rehabilitation of:  
• Unusual (non-conventional such as, segmental, cable stayed, major 

arches or trusses, steel box girders, movable bridges, etc.). 
• Complex (sharp skewed (less than 70 degree) superstructure, 

non-conventional piers or abutments, horizontally curved girders, 
three dimensional structural analysis, non-conventional piles or 
caisson foundations, complex seismic analysis, etc.). 

• Major (bridge cost of $15 Million or more - Federal definition). 
• Unusual geology. (i.e., mines, karst, etc.) 

 
TABLE 3.6 

TYPICAL QUALIFICATIONS OF MOST COMPLEX (MAJOR) PROJECTS 
Traffic Control • Multi-phased traffic control for highway or bridge construction that would 

mandate CPM during construction. 
• Major ITS (Electronic surveillance, linkages) corridor project. 

Right-of-Way • Numerous relocations of residences or displacement of commercial and/or 
industrial properties are required.  Major involvement of environmental 
clean-up. 

Utilities • Major utility (transmission lines, substations) relocations or heavy 
multi-utility coordination is involved. 

Environmental • Level 2 Categorical Exclusion Evaluations, Environmental Impact 
Statements or Environmental Assessments are required.  

• Continued public and elected officials involvement in analyzing and 
selecting alternates. 

• Other agencies (such as FHWA, COE, PHMC, Game Commission, Fish 
& Boat Commission, DEP, DCNR, EPA, Agricultural Board, etc.) are 
heavily involved to protect air; water; games; fish, threatened and 
endangered species; cultural resources (historical, archaeological, parks, 
wetlands, etc.), etc. 

Stakeholders • High profile projects.  (Fast track design/construction, high public impact, 
high interaction of elected officials, etc.). 

• Controversial projects.  (Lack of consensus). 
• Major coordination among numerous stakeholders is required. 

 
Major projects involve the execution of a large number of interrelated activities, including both standard and 
non-standard design tasks.  These projects require a very high level of planning, with resource commitment 
primarily by person. 
 
Level 3 Project Managers have very high functional authority. By the nature of their projects, they typically 
spend most of their time on project management.  The rest of their time is spent on other responsibilities within 
their functional unit or within other design teams. 

 
Table 3.5 describes the types of projects generally assigned to a Level 3 Project Manager. 

 
B. Continuous Project Manager Involvement.  It is important that Project Manager selection occur as early as 
possible in project development.  Ideally, the Portfolio Manager selects the Project Manager before Preliminary 
Scoping and keeps that individual on that project at least through Notice to Proceed for Construction.  This promotes 
a sense of project ownership and allows the selected Project Manager to be personally involved in key planning of 
the project's execution. 
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In addition to prioritizing projects and making Project Manager assignments, the Portfolio Manager also reviews and 
approves Project Managers' proposed Design Team resource allocations. This is particularly important on projects 
designed entirely with District staff, and is done using a formal workload analysis that considers resource 
availability, time constraints, and commitments to other work that is not project related. 
 
The Portfolio Manager must also coordinate between PennDOT's programming and design organizations, and is 
sometimes called upon to assist with resolving conflicting priorities across the District's functional areas. 
 
The Portfolio Manager's objectives are to:  
 

• Monitor the District's schedule commitments,  
• Expedite project development,  
• Avoid cost escalation due to project delays, 
• Promote positive customer (public) relations. 
• Ensure quality products. 

 
3.4 PROJECT DEVELOPMENT 
 
A. The Three Phases of Design Project Development.  Regardless of whether the project is a routine roadway 
betterment that has no environmental impact, or a complex Major project that requires an EIS and an extensive 
public involvement effort, there are three basic phases of design project management. 
 
 1. Define the Project.  The following activities produce a clear definition of the project. 
 
  a. Portfolio Manager designates the Project Manager. 
 
  b. Project Manager assists in assembling the Design Team. 

• Includes supplemental consultant resources as necessary 
• Cross organizational boundaries 

 
c. Project Manager conducts the Engineering and Environmental Scoping Field View. 

 
  d. Project Manager confirms the programmed scope. 
 
  e. Design Team contributes to task plan, budget, schedules and estimates. 
 
  f. Project Manager assists in assembling the project Quality Development Plan. 
 
  g. Project Manager gains Design Team buy-in to the project plan. 
 
 2. Plan the Design. The following activities support project planning. 
 
  a. Project Manager develops the project schedule: 

• Uses historical data,  
• Allows enough time for quality control and contingencies 
• Sets and communicates realistic expectations. 
• Makes use of best practices. 

 
  b. All Design Team resources are committed: 

• Uses the design program management process. 
• Involves a formal workload analysis 
• Considers resource availability over time 
• Event activities are separated from project activities. 
 

  c. Project Manager performs risk analysis and adjusts project plan. 
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  d. Project Manager gains commitment. 
 

3. Design the Project.  It is during this phase that the actual work of design and plans preparation takes 
place.  

 
a. Design Team provides real time feedback to the Project Manager, including early warnings. 

 
  b. Project Manager controls quality, costs, schedule, and hours. 
 
  c. Project Manager reports project status. 
 
  d. Performance is monitored and feedback is provided. 

• Actual hours by task are recorded to improve future estimates. 
• Project Manager monitors Design Team progress. 
• Portfolio Manager monitors Project Manager. 

 
3.5 MAJOR PROJECTS 
 
Organization for Major Projects.  Major highway design projects are generally larger, more complicated, and 
more expensive than typical Minor projects.  In addition to requiring larger design teams and more detailed 
planning, Major projects also require more elaborate management structures and communication techniques.  On 
some very large projects the Project Manager may need to be involved nearly full-time, and to have capable 
assistants. 
 
In such cases Project Managers sometimes choose to expand the project organization.  By assigning responsibility 
for day-to-day project decisions to a corps of technically qualified designers/engineers, each responsible for a 
specific design discipline, the Project Manager can ensure a timely response to critical design issues. 
 
In this type of Major project organization, project success depends on the ability of the Project Manager to share 
authority and the commitment of the designers/engineers to meeting their discipline-specific project assignments.  
While the Project Manager defines the project scope, schedule and budget, the Project Engineers provide the 
necessary technical expertise and services. Each Project Engineer directs a staff of design engineers and technicians 
that carry out various tasks. 
 
3.6 LESSONS LEARNED 
 
Selective Post-Construction Project Design Reviews.  Before project construction closeout, the Project Manager 
and key members of the design team shall conduct a project design review or field view to evaluate how effective 
the constructed design is in achieving project objectives.  The purpose of this review or field view is to provide 
design personnel with a valuable learning experience and foster continuous improvement of the overall design 
process. 
 
At these reviews, designers have an opportunity to judge the accuracy of their design assumptions and determine 
how well their design solutions were implemented under field conditions.  These reviews allow designers to 
strengthen the link between the cognitive design development process, actual field conditions under which the 
completed product functions, and the construction that took place. 
 
These reviews should be performed for all designs, but they are particularly beneficial in situations involving a high 
degree of uncertainty such as projects involving unusual problems or unique situations for which no time honored, 
standard solution currently exists.  These design reviews are classified as training and professional development 
activities, and should be scheduled by the Project Manager in coordination with regular design activities. 
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The Project Manager is responsible for leading the design review/field view.  These responsibilities include:  
 

• Coordinating selection of the design review team with the District Portfolio Manager. 
• Preparing for the design review, obtaining the appropriate design plans, notes, etc. 
• Scheduling the review/field view. 
• Reporting the review/field view findings and results to the ADE-Design and ADE-Construction. 
• Gaining input from the Resident Engineer and Assistant Construction Engineer (ACE). 

 
3.7 MATRIX ORGANIZATION 
 
PennDOT's approach to effective project management is based on the concept of a matrix organization structure.  
This is a permanent framework which provides the flexibility needed to integrate vertical functional lines with 
horizontal project lines.  Unlike more traditional, hierarchical structures, a matrix organization structure is very 
dynamic, changing to meet project-specific requirements. The need for a matrix organization is driven by project 
complexity, an environment of rapidly changing expectations and the high degree of task specialization among staff. 
 
The matrix organization concept is illustrated in Figure 3.4, where functional units of a typical PennDOT 
Engineering District are represented by column headings, and the District's various Project Managers define row 
headings.  Project Managers answer to the Portfolio Manager, who is one of several Functional Managers who 
report to the Assistant District Executive (ADE) for Design. 
 
For simplicity, each Project Manager is shown assigned to a single project.  In actuality each Project Manager would 
handle several projects of various types in various stages of development.  Each District may have its own subtle 
organizational differences. 
 
Each project manager leads a project team made up of personnel drawn from a pool of District staff.  Like the 
project managers, individual staff members belong to various functional units. 
 
Using Project B, as an example, Ellen Wolf is one of several project managers that report to the Portfolio Manager.  
Ellen was designated Project Manager for Project B, which includes the rehabilitation of 3 km (1.75 miles) of 
highway, a bridge replacement, improvements to a railroad grade crossing and signalization of an intersection.  As 
Project Manager, Ellen is responsible for delivering a complete PS&E to the District Contract Management Unit in 
ten months. 
 
Project B requires the technical expertise of several functional units.  In cooperation with the District's functional 
unit managers, Ellen has assembled the "B Team" which includes the engineers and technicians whose names are 
listed below in Table 3.7. 
 
For the ten-month duration of Project B, the members of 
the B Team will receive direction on day-to-day project 
assignments from Ellen Wolf, while reporting their 
respective functional unit managers. 
 
In a matrix organization, the Project Manager's authority 
and influence flows horizontally across functional lines.  
Ellen Wolf is the central point of an information-decision 
network established for development of Project B.  Her 
effectiveness depends largely on her ability to use project 
information, make decisions, obtain the support of 
functional managers, and manage the activities of Team B. 
 
Note that several individuals shown in Table 3.7, are 
assigned to both Project B and various other projects.  
Efficient resource allocation requires staff to be assigned to 
multiple projects as required to meet project objectives.  
Functional managers work with multiple project managers 
to determine the staff assignments required to meet project demands. 

TABLE 3.7 
 

The "B Team" 
 
Ellen Wolf  Project Manager 
Andy Kibler  Highway Engineer 
Elmer Gantry  Highway Technician 
Sinclair Lewis  Bridge Engineer 
Fred Daniels  Bridge Technician 
Charles Carey  Surveys 
Sam Wilson  Right-of-Way Technician 
Martin Schultz Utilities Technician 
David Minsky  Grade Crossing Engineer 
Beverly Miller Environmental Manager 
Andrea Hartman Traffic Engineer 
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15. Design Exceptions.  Publication 13M, Design Manual Part 2 (DM-2), Chapter 1 requires that, when 
design criteria in DM-2 cannot be met, a design exception request shall be prepared with full justification 
provided for the retention, limited improvement, or partial mitigation of these features.  The approval of a 
project design feature not conforming to the minimum design criteria should be made only after consideration 
is given to all project conditions such as service life, safety benefits, compatibility with adjacent sections of 
unimproved roadways, and the length of time the highway will function under an acceptable level of service. 

 
Design exceptions requests on Federal Oversight projects require written approval from the FHWA.  Design 
exception requests for PennDOT Oversight projects require written approval from the Director, Bureau of 
Design or the District Executive, depending on delegation authority.  Design exceptions for both PennDOT 
Oversight and Federal Oversight projects are submitted in letter format to the approval authority. 

 
See Appendix F, Design Exceptions, for further discussion of procedures for preparing Design Exception 
requests. 

 
16. Cost Estimate.  A very important aspect of Preliminary Engineering is the determination of the 
approximate cost of a project.  For the Design Field View Submission, the cost estimate should be prepared in 
consideration of all major construction items including: 

 
• Pavement 
• Drainage 
• Structures 
• Guide rail 
• Earthwork 
• Maintenance and Protection of Traffic 
• Utility relocations 
• Roadway lighting 
• Mitigation measures 
• Any unusual conditions, including hazardous substance mitigation, mine voids, etc. 

 
The cost of each of these items should be calculated following an analysis of current unit prices and 
determination of required construction quantities.  It is important to provide as comprehensive a listing of items 
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as possible and to document all relevant assumptions.  Quantity estimates, cost calculations, assumptions and 
all other "backup" data should be organized in a three-ring binder for future reference.  The cost estimate 
should be prepared on an electronic spreadsheet in the format specified by the District. 

 
A contingency of 15 to 20 percent should be included.  The contingency is intended for unknowns, not as a 
"catch all" for items known but not estimated.  Reasonable cost estimates for all known or anticipated items 
should be provided. 

 
Enough information may not be available to prepare detailed quantity computations.  In this situation, the cost 
estimate for the Design Field View Submission may not enable the District to make important decisions about 
project management.  These decisions concern the cost, schedule and project funding.  The designer should 
monitor project costs closely and inform the District immediately of any significant cost increases.  Many 
important value engineering decisions are based on preliminary cost estimates. 

 
17. Design Field View Submission.  The Design Field View Submission should identify and support all 
significant design assumptions and decisions that are not readily apparent on the plans.  Some of these items 
may include: 

 
• Required design exceptions 
• MPT narrative 
• Roadway lighting warrants 
• Traffic signal warrants 
• Structure design considerations 
• Environmental mitigation commitments 
• Outstanding issues 
• Significant utility issues 
• Significant right-of-way issues 
• Alignment book 
• Preliminary bridge study 
• Preliminary hydraulics 
• Cost estimate 
• Recommended contracting method 
• Pre-bid construction schedule 
• Constructibility review (for complex projects) 

 
Refer to Chapter 10, Construction Review Procedures, for guidance on: contracting procedures, pre-bid 
schedule and constructibility reviews. 
 
The required number of copies and distribution of the Design Field View Submission depends on the project's 
oversight status.  On PennDOT Oversight projects, a total of four copies is required: two copies for the District 
and two copies for the Bureau of Design.  On Federal Oversight projects a total of four copies is required: two 
copies for the District and two copies for the Bureau of Design.  On Federal Oversight projects, the Bureau of 
Design will forward one of the two copies to FHWA.  See Appendix A for the FHWA/PennDOT Stewardship 
& Oversight Agreement. 

 
18. Design Field View.  The purpose of the actual Design Field View is to evaluate the Design Field View 
Submission under field conditions.  This is an important opportunity to: 

 
• Meet with the Central Office Bureaus, FHWA and affected review agencies  
• Obtain pertinent review comments  
• Reach consensus on critical issues 
• Identify aspects of the project requiring special attention in Final Design 

 
The Design Field View complements the Design Field View Submission and is typically held within several 
weeks of its submission.  Depending on the project's oversight status and complexity, FHWA and various 
Central Office bureaus may elect to participate.  Federal Oversight projects typically require the highest level 
of participation.  For certain Minor projects, the Design Field View Meeting may be waived.  Representatives 
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of the Design Team should be prepared to justify the design, identify any required design exceptions and/or 
conflict areas and explain all design assumptions. 

 
Refer to Chapter 9, Design Review Procedures, for specific procedures for announcing, conducting and 
documenting a Design Field View Meeting. 

 
19. Design Approval.  Design Approval is an administrative action taken by PennDOT at the conclusion of 
Preliminary Engineering to officially certify the route location and major design features of a highway. Design 
Approval is granted only after Environmental Clearance is obtained. Legal notices are placed in local 
newspapers to advise interested parties of requests for and receipt of design approval. With Design Approval a 
project is clear to advance to Final Design. 

 
20. Design Field View Approval.  This is the last major progress point in Preliminary Engineering.  Design 
Field View Approval indicates that all Preliminary Engineering requirements have been met and the Preferred 
Alternative is approved for Final Design development.  In the case of PennDOT Oversight projects this 
approval is typically provided by the District Executive or the Director, Bureau of Design.  In the case of a 
Federal Oversight project, however, FHWA provides this approval. 
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CHAPTER 8 
 

MINOR PROJECT DESIGN 
 
 
8.0 INTRODUCTION 
 
This chapter describes Minor projects and PennDOT's Minor project design procedures.  
 
A. Definition.  Minor Project - (also referred to as a "Non-Complex Project") is the least complicated of 
PennDOT's three general project classifications.  Minor project roadway improvements typically include overlays, 
simple widenings without right-of-way (or very minimum right-of-way take), and little or no utility coordination.  
Environmentally, Minor projects typically require a Categorical Exclusion Evaluation (CEE), and minimum 
interaction with permitting agencies.  Minor projects are generally classified as PennDOT Oversight.  Chapter 6, 
Preliminary Engineering Procedures, defines Federal Oversight and PennDOT Oversight status, and Appendix A, 
FHWA/PennDOT Stewardship & Oversight Agreement, describes the delegation of much of FHWA's approval 
authority to PennDOT for certain projects that PennDOT generally classifies as minor.  For the purpose of Design 
Field View review and approval, the PennDOT Oversight projects are further classified as District Oversight and 
Central Office Oversight.  Minor projects listed in Chapter 3, Design Project Management, Table 3.1, are typically 
District Oversight, and the District may review and approve the Design Field View submission.  All other projects 
are either Central Office Oversight or FHWA Oversight, and Central Office or FHWA must review and approve the 
Design Field View submission, in accordance with the FHWA/PennDOT Stewardship & Oversight Agreement, 
unless operating procedures are approved, in accordance with Chapter 4, Quality Control and Quality Assurance 
Practices and Procedures.  Oversight classification should be evaluated and documented at the scoping field view 
for each project.  Central Office involvement in the scoping field view activities shall be in accordance with 
Publication 294, Categorical Exclusion Evaluation Handbook, Step 2, A.   
 
Table 3.1 lists a wide range of transportation improvements that are routinely completed as Minor projects. 
 
B. Minor Project Characteristics.  Minor projects do not require Federal Oversight and therefore require less 
direct involvement in design review by Central Office or FHWA.  Minor projects typically originate at the District 
Office, which also prepares the design and is responsible for design reviews and approvals.  By comparison, Major 
projects are typically Federal Oversight and therefore require close coordination of design reviews and approvals 
with Central Office and the FHWA.  Because Minor projects are PennDOT Oversight, they require less coordination 
and therefore less time for processing.  For more information on oversight status and FHWA design review criteria, 
see Appendix A, FHWA/PennDOT Stewardship & Oversight Agreement. 
 
Minor projects also differ from Major projects in how design activities are funded.  Whereas, Minor projects may be 
either Federally funded or 100 Percent State funded, almost all Major projects are Federally funded.  On all 
Federally funded projects, Form D-4232 must be completed by PennDOT and submitted to FHWA to request 
funding.  Federally funded Minor projects require the submission of only one Form D-4232 for authorization of all 
Design, Right-of-Way and Utilities.  On Major projects separate D-4232 forms are required for Preliminary 
Engineering, Final Design, Right-of-Way and Utilities.  Minor project design procedures are the same regardless of 
the funding source. 
 
Minor projects generally have minimal environmental impact. Although there are specialized Major projects that 
have little to no environmental impact and can be adequately documented with a CE, Major projects generally 
require either an EA or EIS.  Major projects are also typically more complicated and require more public 
involvement.  
 
Construction cost is a secondary consideration in determining whether a project is Minor or Major.  Environmental 
involvement, complexity, and type of improvements are the primary considerations.  Many large highway 
rehabilitation projects, for example, have little environmental involvement, require little to no right-of-way 
acquisition, are relatively simple to design and build, but have significant construction costs.  These are classified 
according to the estimated cost of construction as specified in Appendix A, FHWA/PennDOT Stewardship & 
Oversight Agreement, for construction cost limits on individual PennDOT Oversight projects. 
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As indicated in the following sections, the terminology used to describe Minor project design activities and how 
these activities are sequenced are two other significant differences between Minor and Major projects. See Chapter 
3, Design Project Management, Tables 3.3 and 3.5 for characteristics of Moderately-Complex and Major Projects.  
See Chapter 6, Preliminary Engineering Procedures, and Chapter 7, Final Design Plan Development, for 
information on Moderately-Complex and Major project design procedures. 
 
 
8.1 MINOR PROJECT DESIGN PROCESS 
 
The Minor project design process provides an orderly method of developing quality Minor projects while 
minimizing the time and effort required to advance from the assignment to the Project Manager to Notice to Proceed 
for construction.  This process is the same for all Minor projects regardless of funding sources. 
 
The key features of the process are: 
 

• Authorizing the District personnel closest to design development to make necessary decisions. 
• Elimination of delay caused by redundant review steps. 
• District compliance with PennDOT's statewide QC/QA plan on every project. 

 
A. Pre-Design Activities. Prior to the official start of Minor Project design at Engineering and Environmental 
Scoping various activities leading to project selection, authorization and funding must be completed.  It is during 
Planning and Programming that the District coordinates with the Center for Program Development and Management 
(Program Center) for program guidelines.  While the District is authorized to review and approve Minor project 
design issues, programming issues must be coordinated with the Program Center. 
 
The District must coordinate with local planning agencies concerning projects to be included in the program.  In 
urbanized areas, the Metropolitan Planning Organization shall be requested to place selected projects in its 
Transportation Improvement Program (TIP) prior to any request to use Federal funding for the project. 
 
The District then selects candidate projects appropriate for the specific program based on a continuous, ongoing 
assessment of the needs within the District.  After project selection, the District prepares a preliminary cost estimate 
based on available information.  The accuracy of the estimate is important as the total program must be developed 
within established fiscal controls. 
 
At this point information about the proposed project is generally limited to general knowledge of the location, 
maintenance and possible crash reports, and a basic concept of the type of improvements that are needed.  The 
District's initial Scope of Work and cost estimate are submitted to Program Management Committee (PMC) to 
obtain project authorization and funding.  See Publication 10, Design Manual Part 1, Chapter 2, Planning and 
Prioritization & Programming Phases, for more information on these pre-design activities. 
 
B. The Minor Project Design Process.  The main path through the process starts at the assignment of the Project 
Manager and continues through the processing of the PS&E to the Notice to Proceed for Construction.  The key 
activities in the Minor Project Design Process that serve as check points as follows: 
 

• E&E Scoping Field View 
• Consensus Point 
• Environmental Clearance (EC) 
• PS&E Process 

 
All of the activities are important and will vary in required level of effort, based on the scope of the project and the 
specific requirements of the site and surroundings.  In general, these activities will involve all or part of the 
following activities and requirements. 
 
C. Engineering and Environmental (E&E) Scoping.  In general, there is sufficient background information 
available before Engineering and Environmental (E&E) Scoping to determine the required level of environmental 
action.  The purpose of E&E Scoping is to obtain a more detailed assessment of the issues affecting project 
development, and to develop a schedule for advancing the project to notice to proceed for construction. 
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E&E Scoping activities include: 
 

• Defining the project design parameters 
• Studying requirements, safety features and environmental impacts 
• Confirming the level of environmental action 
• Assessing right-of-way and utility involvements 
• Developing the project Scope of Work 
• Identifying any modifications necessary to insure proper design criteria is applied 
• Verifying that the project is eligible for Federal funding (if applicable) 
• Completing E&E Scoping form 
• Assessing and documenting pedestrian and bicycle needs on the Bicycle and Pedestrian Checklist 

(Appendix J and incorporated into the environmental document). 
 

On projects with unusual circumstances where there is concern that a Categorical Exclusion (CE) may not be 
sufficient, the project should be scoped as an Environmental Assessment (EA).  It is very important to involve all 
necessary team members, including those outside the District staff in the E&E Scoping Field View to provide a 
thorough evaluation of the project.  
 
D. Program Management Committee Approval.  Any significant change in scope or increase in cost identified 
at Engineering and Environmental (E&E) Scoping must be submitted for Program Management Committee (PMC) 
approval.  Cost increases over $500,000 or 15% of the approved cost, whichever is less, require PMC approval.  The 
Project Manager will also check project cost at the consensus point and prior to processing the PS&E to ensure that 
the project is within the upset limits previously discussed or obtain PMC approval for any increased amounts. 
 
E. Forms D-4232 and ID-21.  Form ID-21 for Final Design, Utilities and Right-of-Way must be prepared by the 
District and submitted to the Program Center for approval.  A minimal amount for Preliminary Engineering (PE) - 
Utilities and R/W-Utilities should be included to establish an early date of eligibility.  If any railroad design or 
review will be required, the Form D-4232 will also include a minimal amount for PE - Railroad.  A project may 
advance to Preliminary Engineering only after the PMC has approved Forms D-4232 and ID-21. 
 
E&E Scoping is normally conducted for multiple Minor projects in a specific program on a county-wide or 
District-wide basis.  See Chapter 5, Engineering and Environmental Scoping, for a detailed description of scoping 
procedures. 
 
F. Preliminary Engineering.  On Federal-aid projects, PennDOT is authorized to perform Preliminary 
Engineering activities only as necessary to determine environmental impacts and/or adequately evaluate alternatives. 
These activities may include:  
 

• Field surveys and plan preparation, 
• Preliminary right-of-way and utility investigations, 
• Completing line, grade, and typical sections, 
• Preparing the Pre-TS&L submittal, 
• Conducting geotechnical investigations, 
• Completing hydraulic and hydrologic studies, 
• Identifying environmental features and constraints, 
• Preparing conceptual traffic control plans, 
• Preparing critical cross sections, 
• Preparing project schedules and cost estimates, 
• Unusual design details, 
• Involving the public in the project development process, 
• Investigating potential problems and issues to be resolved, 
• Identifying and justifying design exceptions, 
• Obtaining recommendations for Safety Review 

 
Final design activities should not proceed until environmental studies have been completed and approved. 
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G. Preliminary Engineering Utility and Right-of-Way Investigations.  The Project Manager shall start 
pursuing Preliminary Engineering utility and right-of-way activities as early as possible in Preliminary Engineering 
to prevent delays in project advertisement and letting.  These activities may continue through the Consensus Point 
into Final Design. 
 
H. Consensus Point.  The main path through the Minor project design process includes two basic components, 
Preliminary Engineering and Final Design. The Consensus Point is the point at which environmental clearance is 
obtained.  This point marks the end of Preliminary Engineering and the start of Final Design.  This is an important 
checkpoint in project development that can be reached only after the design has received the recommendation of the 
Safety Review Committee and a Office Review Meeting is held. 
 
Safety Review procedures are described in Appendix E, Safety Review Procedures.  Consensus of the design, cost, 
constructibility, maintainability, and environmental clearance has been obtained.  This point essentially represents a 
validation of the project and contributes to the advancement of the project through Final Design and PS&E 
Processing to Notice to Proceed for construction. 
 
I. Design Field View Submission.  The purpose of a Design Field View Submission is to facilitate review of the 
project at the Preliminary Engineering Office Review Meeting. The need for this submission is determined at E&E 
Scoping based on project complexity and the number of unresolved issues.  If required, this submission should be 
made after compiling Conceptual Design data, including alignment, profile, typical sections, intersection geometrics, 
other design details and relevant issues.  Refer to Chapter 6, Preliminary Engineering, for a guide to preparing a 
Design Field View Submission. 
 
J. Design Field View.  The purpose of a Design Field View is to evaluate the proposed design under field 
conditions and solicit comments from responsible review agencies for further project development.  Design Field 
Views complement the Design Field View Submission and are typically held within several weeks of the 
submission. 
 
As described in Chapter 9, Design Review Procedures, Design Field View minutes serve as the official record of all 
key decisions reached during the field view.  These minutes are to be prepared and approved in the field at the time 
of the field view. The District Project Manager is responsible for preparing the field view minutes and distributing 
them to all attendees. 
 
K. Design Exception.  In the event of a design exception, a formal design exception request, with the appropriate 
justification, must be submitted for approval.  Refer to Appendix F, Design Exceptions, for a detailed discussion of 
design exceptions.  Design Exceptions shall not be used to eliminate pedestrian and bicycle facilities, nor 
compromise their effectiveness, safety, utility, or access to, from, and within the transportation corridor. 
 
Although a design exception may be the only instance where HQAD approval is officially required on a Minor 
project, there are many instances where coordination with HQAD during design development is advisable from a 
quality assurance standpoint. 
 
L. Preliminary Engineering Office Review Meeting.  The purpose of the Preliminary Engineering Office 
Review Meeting is for representatives from construction, maintenance, traffic, bridge, and other appropriate groups 
to evaluate the Preliminary Engineering design, make recommendations to be incorporated in Detailed Design and 
come to agreement on the recommendations to be implemented in Final Design.  These recommendations 
supplement those produced by the Safety Review committee, and typically include design exceptions. 
 
The Preliminary Engineering Office Review Meeting results in the preparation of a statement (or meeting minutes) 
indicating all participants are in agreement on the conceptual design as modified by stated recommendations.  All 
participants sign the statement indicating their agreement.  Except for the more simple project types, a Design Field 
View by the attendees of the Office Review Meeting is an excellent means to clarify and resolve design issues. 
 
M. Final Design.  Final Design includes all activities required to implement the agreements reached at the 
Consensus Point.  The main thrust of these activities is incorporating recommendations made during Preliminary 
Engineering and preparing a complete PS&E.  Typical Final Design tasks could include preparing: 
 

• Final right-of-way plans, 
• Utility relocation designs, 
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• Detailed construction plans, 
• Waterway and erosion and sediment pollution control permits, 
• Foundation Reports, 
• TS&L submittal, 
• Final Structure Plans, 
• Environmental mitigation plans, 
• Completion of the Bicycle and Pedestrian Checklist, Final Design section 
• Final traffic control plans, 
• Final cross sections at appropriate intervals, 
• Final quantity calculations and cost estimates, 
• Unusual design details. 
• PS&E 

 
N. Final Bridge Plans.  Following the Consensus Point, the TS&L is finalized and submitted for approval.  
Following the TS&L approval, the bridge design and foundation design are initiated.  Foundation Report submission 
and approval is then followed by the final bridge plans, which are to be completed and submitted according to the 
requirements of Publication 15M, Design Manual Part 4. 
 
O. Parallel Design Activities.  Paralleling the main path are the following three activities: 
 

• Right-of-Way Clearances  
• Utility Relocations 
• Permits. 

 
The amount of effort required to complete these activities depends on the nature of the project.  While the beginning 
and end points of the main path are clearly defined, there is considerable flexibility in when these parallel activities 
start and stop. This flexibility allows the Project Manager to expedite various activities and avoid possible delays. 
 
Refer to the following PennDOT publications for guidance with these activities: 
 

• Chapter 11, Negotiations and Relationships With Other Agencies 
• Publication 378, Right-of-Way Manual 
• Publication 16M, Design Manual Part 5, Utility Relocation  

 
P. Act 120 Requirements.  Act 120 of 1970 applies to projects using 100 Percent State funds and Federal Aid 
projects for construction.  Projects in this category require preparation of a CEE or Environmental Evaluation Report 
(EER).  CEEs do not require Act 120 agency review.  Department approval authority depends on the level of CEE.  
For 100 Percent State projects requiring an EER, the Project Manager shall forward the EER to the State agencies 
having review responsibility under Act 120.  See Chapter 11, Negotiations and Relationships With Other Agencies, 
for a list of the Act 120 agencies and the procedures for meeting Act 120 requirements. 
 
When applicable, a copy of the EER shall be forwarded to the State agencies having review responsibility under Act 
120.  Upon receipt of agency comments and addressing their comments, a letter recommending the publication of an 
environmental finding in the Pennsylvania Bulletin shall be submitted to the Bureau of Design.  The letter will be 
forwarded by the Bureau of Design to the Deputy Secretary for Highway Administration and the Secretary of 
Transportation for approval.  The finding should be published under the Secretary of Transportation's signature.  
 
Q. PS&E Submittal.  After the final plan review, the PS&E package shall be prepared and submitted according 
to Chapter 7, Final Design Plan Development. 
 
R. Form D-4232 for Construction.  The Project Manager shall submit Form D-4232 for construction 
authorization to the Program Center.  The Form is reviewed to assure the project scope and cost are consistent with 
those approved by the Program Center and that planning-related data is correct.  The form is then processed through 
to the FHWA for authorization. 
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8.2 MINOR PROJECT ORGANIZATION 
 
Organizationally, Minor projects are developed by the District with little involvement by Central Office or FHWA.  
The District is responsible for administration of all aspects of design development including all reviews and 
approvals except design exceptions requiring Central Office or FHWA approval and Level 2 Categorical Exclusions 
(CE).  This section describes the responsibilities of the key individuals involved in advancing Minor projects from 
E&E Scoping to PS&E Submittal. 
 
A. The Project Manager.  The District Project Manager (PM) is responsible for day-to-day project design 
development.  As described in Chapter 3, Design Project Management, the Project Manager is designated by the 
District Design Program Manager based on the project scope and his/her personal qualifications.  On most Minor 
projects the Project Manager is designated before E&E Scoping based on technical expertise (roadway, bridge, 
traffic, etc.). 
 
The designated Project Manager is assigned to the project for its duration, from before E&E Scoping through PS&E 
processing to Notice to Proceed to the contractor.  Early and continuous involvement of a single Project Manager 
promotes quality by instilling a sense of project "ownership," providing continuity and a thorough understanding of 
all project issues. 
 
The Project Manager's responsibilities include assuring the quality of the design and keeping the project on 
schedule, continuously moving forward from E&E Scoping to PS&E submittal. The Project Manager is accountable 
for the project's successful completion and is given extensive authority and responsibilities relative to project 
development, including: 
 

• Assembling the Design Team. 
• Assembling the Project Plan. 
• Developing the project scope and schedule. 
• Controlling project costs, schedule and quality. 
• Monitoring and reporting project progress. 
• Assuring that PS&E submittal is complete. 
• Provides technical design expertise. 

 
The Project Manager also oversees project development and ensures that a final plan check is completed within the 
District before the PS&E is transmitted to Central Office.  Finally, the Project Manager signs the project quality 
statement which indicates that design satisfies PennDOT's core set of QC/QA requirements.  See Chapter 3, Design 
Project Management, for more information about the Project Manager's responsibilities. 
 
B. The District Environmental Manager.  The District Environmental Manager assists the Project Manager 
with environmental issues affecting project development.  The Environmental Manager's Responsibilities include: 
 

• Interpreting environmental laws and regulations,  
• Identifying environmental concerns,  
• Recommending appropriate strategies and procedures,  
• Reviewing project environmental documents, 
• Providing access to historical data for engineering and environmental design costs, 
• Coordinating with other agencies databases (e.g. PHMC and PNDI). 

 
In cases where there is no environmental impact or are automatically exempt by the nature of the project, the District 
Environmental Manager is authorized to approve the project's environmental document (Level 1A CEE) in the field 
at E&E Scoping.  In cases where approval must be provided by a higher authority (District Executive or FHWA), 
the Environmental Manager will advise the Project Manager accordingly. 
 
All projects should be developed using appropriate design criteria to achieve the objectives of long term low 
maintenance and safety of operation at reasonable initial cost while practicing sound value engineering principles. 
 
C. The ADE for Design.  The ADE for Design is required to sign a quality control compliance statement prior to 
transmittal of the PS&E package to Central Office.  This statement assures that the project design is in compliance 
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with the core requirements of PennDOT's statewide QC/QA plan and the individual District's QC/QA Plan.  See 
Chapter 4, Quality Control and Quality Assurance Practices and Procedures Plan, for more information about 
PennDOT's standard operating procedures. 
 
D. The Design Team.  The design team is assembled by the Project Manager (PM) and is responsible for 
preparing the project design.  The PM assures the team is appropriately staffed for the specific Minor project type. 
 
E. Central Office.  Central Office delegates review/approval authority to the District and functions primarily in 
an advisory capacity, providing quality assurance and specific expertise on more complex projects when requested.  
Central Office is often asked to provide assistance in specialty areas including geometrics, design exceptions, 
lighting, unusual hydraulics, special pavement designs, complex signing and signalization. 
 
 
8.3 BETTERMENTS  
 
The single largest number of projects let by PennDOT each year are cost effective roadway improvement projects 
called betterments.  Betterments are Minor projects that enhance the functional quality of an existing roadway by 
upgrading its pavement and shoulders, guide rail, drainage, signing, line striping and signalization.  These projects 
typically address problems a step beyond the scope of routine maintenance.  The purpose of a typical betterment is 
to improve an existing roadway's safety and operations by restoring and upgrading its existing features. 
 
This section describes betterments and the design considerations affecting their development.  It includes a 
betterment case study and flow diagram that demonstrates a typical project Scope of Work and the types of issues 
normally encountered. 
 
A. Description.  A typical betterment involves pavement improvements such as isolated areas of base 
replacement, cross slope and superelevation restoration, minor widening, resurfacing and reapplication of traffic 
lines and markings.  Shoulders are rebuilt and guide rail replaced or eliminated if side slopes can be flattened.  
Traffic signals and signing may be replaced and upgraded to improve capacity and safety.  Existing inlets, manholes, 
endwalls and culverts may be replaced or simply cleaned.  Bridges may be replaced, redecked, overlaid, repainted 
and otherwise improved.  Low cost safety improvements may be incorporated into the design.  Betterments typically 
do not include significant changes to line and grade or substantial environmental impacts. 
 
B. Design Development. The main design considerations affecting betterments are usually limited to maximizing 
the value that can be added within the available budget and existing right-of-way.  The amount of engineering, 
environmental, public involvement and plans preparation effort required for betterments is typically much less than 
for most roadway reconstruction or bridge projects.  The Environmental Manager can obtain Environmental 
Clearance for most Betterments with a Level 1B CE following the E&E Scoping Field View.  When environmental 
clearance is obtained, the project can proceed through Final Design to the PS&E submission and letting. 
 
C. Schedule.  The design schedule for a betterment, from scoping to contract letting, is often determined by a 
number of non-engineering considerations including: 
 

• Obtaining environmental clearance (typically a Level 1B CE). 
• The level of public involvement.  
• The coordination with local municipalities. 
• The amount of project funding. 

 
The project schedule is typically handled in one of two ways: 
 

• The critical path can be estimated and a time line can be drawn through the most time consuming aspects 
to the final submission date.  The critical path and staff availability dictates the letting date. 

 
• The construction letting date can be set for fiscal or seasonal considerations and the work can be 

scheduled to make the necessary final submission date.  The schedule and the amount of personnel are set 
by the letting date. 
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The Environmental Manager prepared the documentation for a Level 1B CE.  Since there were no right-of-way 
acquisitions and utility involvement was minimal, a preliminary estimate of cost using approximate quantities was 
prepared and was within the program amount.  Final design was authorized and proceeded according to the Minor 
project design process.  A public officials/public meeting was held at the local High School to explain the project, 
outline the construction activities and discuss the local residents and business concerns.  The project proceeded 
through review, plans checks and QC reviews.  The completed PS&E package was provided over to the District 
Contract Management Unit by the Project Manager (Design Squad Leader) and proceeded through bid package 
preparation by the District Contract Management Unit and Central Office to advertising, letting and Construction 
Notice to Proceed. 
 
Although the case study is largely idealized, it is representative of the purpose of the Minor Project Design Process, 
to prepare a quality project for construction in an orderly manner with a minimum of time and effort. 
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For Federal Oversight projects only, two copies of the Design Field View Submission and announcement 
of the field view are required.  The Bureau of Design retains one copy of each and immediately forwards 
the other copy to FHWA.  The Bureau of Design also distributes copies of all required plans and data 
from the Design Field View Submission to other Central Office Bureaus responsible for attending the 
field view.  If necessary, the Bureau of Design will request additional copies of the Design Field View 
Submission from the District. 

 
b. Field View Acceptance.  Acceptance of the Design Field View Submission and approval to proceed 
with the design will be granted after environmental clearance.  For a Preliminary Design Field View, this 
acceptance and approval allows the project to advance to Final Design. 

 
c. Field View Minutes.  Design Field View minutes serve as the official record of all key decisions 
reached during the field view.  These minutes are to be prepared and approved in the field or as soon as 
practical thereafter.  For Federal Oversight projects, signatories to the approval of the minutes must 
include the FHWA Transportation Engineer and the Bureau of Design Project Development Engineer. 

 
The District Project Manager is responsible for preparing the field view minutes and distributing them to 
all attendees.  The minutes should include a project index map, location map, typical sections, anticipated 
design exceptions and an updated cost estimate. 

 
D. Design Value Engineering.  Value Engineering (VE) is defined as: 
 
"The systematic application of recognized techniques by a multi-disciplined team to identify the function of a 
product or service, establish a worth for that function, generate alternatives through the use of creative thinking, and 
provide needed functions to accomplish the original purpose of the project, reliably, and at the lowest life-cycle cost 
without sacrificing safety, necessary quality, and environmental attributes of the project." 
 
PennDOT has embraced this concept as a valuable tool for reducing cost without reducing performance and is 
committed to providing the highest value for each dollar invested. 
 
All projects and programs are possible candidates for VE review.  Generally, Major projects with higher estimated 
construction costs offer greater opportunities for cost savings.  All projects estimated at greater than $1,000,000 
should be considered for VE review.  A value engineering review must be performed on all Federal-aid projects on 
the National Highway System (NHS) with an estimated cost of $20 million or more. 
 
The potential for savings is greater when VE reviews are conducted early in the design process; however, studies 
should not be scheduled until sufficient data is available to evaluate the project.  The usefulness of the study depends 
on the availability of information and whether accepted VE recommendations can be implemented without delaying 
the project schedule.  Sufficient data should be available immediately after the Design Field View Submission.  
When information about the roadway and structures is to become available at different times, it may be cost 
effective to conduct two separate VE reviews. 
 
The team approach is at the heart of VE's success.  Team members must be selected with care and should have 
expertise in a wide range of disciplines. 
 
See Appendix H, Design Value Engineering Review Procedures, for a detailed discussion of Design Value 
Engineering procedures.  Appendix H also provides practical guidance on when VE reviews should be scheduled to 
maximize cost savings, the requirements of a VE submission, how to assemble a VE Team and how to prepare a VE 
Review Report.  Also included in Appendix H are guidelines for the implementation of VE review 
recommendations. 
 
E. Constructibility Review.  The purpose of a constructibility review is to refine a project's design and help the 
District plan project construction.  An important product of a constructibility review is a realistic Pre-Bid Schedule.  
Increased constructibility and accurate Pre-Bid Schedules reduce the need for change orders and the possibility of 
cost overruns.  Constructibility reviews also help avoid disputes and delays.  Constructibility reviews should be 
conducted at various points throughout design development by constructibility teams assembled by the District 
Executive (DE) and Project Manager.  Members of constructibility teams should have a wide range of experience, 
including construction, design, contract management, traffic control, permitting and scheduling.  
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The extent to which the DE and Project Manager use the constructibility review team depends on the complexity of 
the individual projects.  The team could be required to be involved only at several points for Minor projects or 
continually throughout the development of Major projects.  The DE and Project Manager must determine the level 
of review effort required for individual projects. 
 
For specific constructibility review procedures see Appendix D, Constructibility Review Procedures for Highway 
and Bridge Projects.  Appendix D discusses constructibility review teams and tasks, and provides guidelines for 
using open-end agreements for consultant constructibility review services.  Also included is a useful checklist of 
issues to be considered in constructibility, biddability and cost estimate reviews. 
 
 
F. Final Design Office Meeting 
 

1. General. The Final Design Office Meeting is conducted prior to the Final Design Plans Review and final 
submission of the Plans, Specifications and Estimates (PS&E) package to the District Contract Management 
Unit.  The purpose of this meeting is to provide an opportunity for the Bureau of Design, and FHWA, if 
applicable, to review and comment on the final design.  This meeting may be waived by the Bureau of Design 
for PennDOT Oversight projects, and by FHWA for Federal Oversight projects.  The Final Design Office 
Meeting is typically attended by the District Project Manager, Bureau of Design Project Development 
Engineer, FHWA Transportation Engineer, and Consultant as deemed appropriate. 

 
2. Prerequisites.  The following District Office approvals must be obtained before the Final Design Office 
Meeting can be held: 

 
  a. Typical Sections. 
 

b. Pavement Design - the Bureau of Maintenance & Operations will sometimes issue pavement type 
approvals instead of the District. 

 
  c. Service Road Justification - only if not previously approved. 
 

d. Interchange Geometrics - with contour grading and drainage at 1:500 scale (1"=50 ft).  Submit a 
copy of this plan to the District Maintenance Unit for review and comments on maintaining the 
interchanges. 

 
e. Hydraulic Computations - for pipes with a drainage area less than 1.5 km2 (0.5 mile2). 

 
f. Addenda (if required) to the draft Soils and Geological Engineering Report, which was submitted 
before the Design Field View. 

 
  g. Final Traffic Control Plan (TCP) 
 
  h. Erosion and Sedimentation (E&S) Control Plan 
 

The District Office forwards one copy of each approval to the Bureau of Design.  The Bureau of Design 
will forward a copy to FHWA for Federal Oversight projects. 

 
3. Hydraulic Design of Structures.  Follow the procedures outlined in Publication 13M, Design Manual Part 
2, Chapter 10.  The Bureau of Design will forward a copy to FHWA, if applicable, for review and approval. 

 
4. Lighting Plans.  Send all lighting plans directly to the Bureau of Design for review and approval.  The 
District Office should be familiar with the requirements and should provide any necessary guidance to 
consultants.  The District Office is also responsible for any necessary coordination with local officials. 
 
Note:  Only Preliminary Approval of the Lighting Plan submission is required prior to holding the Final Design 
Office Meeting. 
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5. Signing Plans.  The District Office sends signing plans to the Central Office, Bureau of Highway Safety 
and Traffic Engineering for review and approval.  The Bureau of Highway Safety and Traffic Engineering 
forwards a letter of approval to the District Office with a copy of the letter to the Bureau of Design. 

 
Note:  Only Preliminary Approval of the Signing Plan submission is required before holding the Final Design 
Office Meeting. 

 
The District must also pursue any necessary agreements with municipalities or other local political 
subdivisions.  A report on the status of these agreements is required for the Final Design Office Meeting. 

 
6. Final Traffic Signal Plans.  The District Office sends traffic signal plans to the Bureau of Highway Safety 
and Traffic Engineering for review and approval.  The Bureau of Highway Safety and Traffic Engineering 
forwards a letter of approval to the District Office with a copy of the letter to the Bureau of Design. 

 
7. Special Provisions.  All major special provisions anticipated for the project must be prepared before the 
Final Design Office Meeting.  The special provisions do not need to be in their final format, but they should 
describe their intended purpose. 

 
8. Final Design Office Meeting Procedure.  The Final Design Office Meeting should be held as soon as: 

 
  a. Appropriate approvals are obtained for above items 2 through 6. 
 

b. The District has completed planning and coordination of all major utility relocations as defined in 
Publication 16M, Design Manual Part 5. 

 
  c. TS&L drawings are approved as described in Chapter 7, Final Design Plan Development. 
 

The District will submit two sets of prints showing that all requested corrections have been made based on 
comments received with the appropriate approvals from the District's Safety Review Committee.  These prints 
must also indicate FHWA's participation limits, if applicable. 

 
The Bureau of Design will immediately forward one copy of the submissions and suggested dates of the 
meeting to FHWA, if required.  The Bureau of Design will confirm the time of the meeting.  Acceptability of 
all submissions will be granted at the meeting by the Bureau of Design and FHWA, as appropriate.  The 
District will be responsible for transmitting copies of the minutes of the meeting, with decisions reached, to all 
attending the meeting.  The Bureau of Design transmits the official copy of the meeting minutes to FHWA, if 
applicable, for information. 

 
G. Contract Management Review  
 

1. The District Office, Project Manager coordinates the preparation of the project construction Plans, 
Specifications, and Estimate (PS&E).  The Project Manager transmits the PS&E package for review and 
publish (advertisement).  

 
2. The purpose of the contract management review is to ensure that the PS&E package is complete, 
understandable, biddable and constructible.  This ensures that competitive bids will be received from the 
contracting community. 

 
3. Project Publish (Advertisement) Responsibilities: 
 
District Review and Publish (Advertisement) 
 

• Projects designated on Table 3.1, Typical Minor Projects, can be published (advertised) by the 
District. 

• The District can request Central Office (Contract Development and Award Section) review be 
completed by checking the ECMS "Contract Management QA Review" box. 

 
Central Office Review and Publish (Advertisement) 
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• Projects not designated as minor as in Table 3.1. 
• Projects with following parameters requires Central Office Review and Publish 

o Federal Oversight projects 
o Projects with innovative bidding (excluding Road Users Liquidated Damages) 
o Projects with an experimental item(s) 

 
4. PS&E Review.  The District Contract Management Unit reviews and finalizes the bid package using the 
Engineering and Construction Management System (ECMS) in accordance with Publication 51, Bid Package 
Preparation Guide. 

 
5. PS&E Publish (Advertisement).  In order to obtain competitive bids the recommended advertisement and 
review times are shown in Table 9.1, Project Publish (Advertisement).   
 
Table 9.1 – Project Publish (Advertisement) 

 
* minimum 3 week advertisement 
For some projects, the Municipality or Local Agency may advertise and let the project after approval from the 
Contract Development & Award Section.  For more information about Municipal Projects, refer to Publication 
39, Procedures for the Administration of Locally Sponsored Projects. 

 
 

6. Anticipated Notice to Proceed Dates.  When developing the Pre-Bid Schedule, use at least six weeks after 
the bid opening as the Anticipated Notice to Proceed Date with a Right-of-Way Clearance of Level 4 or if the 
project is within the existing Right-of-Way.  If the Right-of-Way Clearance is Level 1, Level 2, or Level 3, use 
at least eight weeks after the bid opening for the Anticipated Notice to Proceed Date.  Any lesser time period 
will require advanced approval by Central Office, Contract Award Unit. 
  
7. Addenda Processing.  For concerns that may affect all bidders, addenda can be published at least seven 
days prior to the bid opening.  If in the case of an emergency, addenda can be published three days prior to bid 
opening. If problems occur within three days of the bid opening, the only options are to delay the bid opening 
or to let the project as it is.  Addenda published less than one week from the Bid Opening, require Central 
Office review, approval, and publish.   

 
An addendum for a Federal Oversight project requires review and approval by FHWA. Allot additional time 
(typically two to three working days) for FHWA review.  Federal Oversight projects must be submitted by the 
Bureau of Design to FHWA for approval.  
 
Addenda are required for Federal-aid projects, when modifications to Federal Wage Rates are received 
(revised) up to ten days prior to bid opening.  

 

Description of 
project 

District Publish Central Office Publish  

Actual Advertisement 
Period 

Deadline for submittal of 
project to Central Office for 

review     

Actual 
Advertisement 

Period 

Non-Complex * 5 Weeks prior to Let Date 7 Weeks prior to Let Date 5 Weeks 

Moderately Complex  N/A 8 Weeks prior to Let Date 6 Weeks 

Most Complex and 
Federal Oversight N/A 12 Weeks prior to Let Date 7 Weeks 
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Invitation for Bids - The advertisement for proposals from contractors for construction work or material.  The 
advertisement will state, with reasonable accuracy, the quantity and location of the work to be done, the character 
and quantity of the material to be furnished, and the time and place of the opening of bid proposals.  The 
advertisement is issued by the Bureau of Design's Contract Development and Award Section (or District Office). 
 
In Writing - Communication between parties delivered or sent, and received, in the form of a written letter, 
telegram, e-mail, or mailgram. 
 
 
J 
 
Joint Venture - A legal association of contractors or subcontractors formed for the purpose of bidding and 
executing a common contract.  Prequalification is required of each contractor or subcontractor.  PennDOT limits 
joint ventures to three participants.  
 
Jurisdictional Determination (JD) - A site survey performed by the U.S. Army Corps of Engineers to officially 
determine whether or not a given parcel of land is subject to wetlands regulations, and if so, the extent of the area. 
 
 
L 
 
Lead Agency - A state or federal agency taking primary responsibility for preparing an engineering or 
environmental document. 
 
Legal Notice - A formal announcement or finding published by PennDOT in a periodical or newspaper to provide 
official public notice of an action or approval of interest to the public. 
 
Letter of Interest - Written communication prepared by a consultant or a consultant firm in response to a public 
advertisement placed by PennDOT to seek certain defined technical or professional services. 
 
Level of Service (LOS) - A measure of the operational conditions within a stream of traffic considering traffic 
interruptions, speed, freedom to maneuver, comfort and convenience.  The six levels are designated "A" through 
"F".  "A" represents the best conditions (free-flow), while "F" is the worst possible conditions (congested).  The 
flow of traffic through an intersection can also be measured as a level of service. 
 
Life-Cycle Cost Analysis - A procedure for evaluating the economic worth of one or more projects or investments 
by discounting future costs over the life of the project or investment. 
 
Limited Access Highway - A highway on which owners or occupants of abutting lands and other persons have no 
legal right of access except at points and in the manner determined by the authority having jurisdiction over the 
highway. 
 
Local Traffic - Vehicular traffic that originates or terminates within the project limits. 
 
Logical Termini - Known features (land uses, economic areas, population concentrations, cross route locations, 
etc.) at either end of a proposed transportation route that enhance good planning and which serve to make the route 
usable.  Logical termini are considered rational end points for a transportation improvement. 
 
Logical Terminus - The rational beginning or ending point of a transportation project, such as at an existing 
transportation facility project. 
 
Long Range Transportation Plan - Identifies regional transportation goals, issues and needs, and defines the 
direction for regional planning, programming and project development over a 20-year period. 



Appendix B - Glossary Publication 10A (DM-1A) 
Attachment to SOL 432-09-05 June 2009 

 

 B - 14

 
Lot - An isolated quantity of specified material from a single source, or a measured amount of specified 
construction, to be produced by the same process. 
 
 
M 
 
Major Project - Also referred to as a "Most Complex Project," this is the most complicated of PennDOT's three 
general project classifications.  Major Project roadway improvements typically include new highways, major 
relocations, new interchanges, capacity adding/major widenings, major reconstruction (4R; 3R with multi-phase 
traffic control).  Environmentally, Major Projects typically require an Environmental Impact Studies or complex 
Environmental Assessment, studies of multiple alternatives, and extensive interaction with permitting agencies.  See 
Publication 10A, Design Manual Part 1A, Table 3.5, for a complete description of Major Projects. 
 
Major Investment Study (MIS) - The MIS is an evaluation of the cost effectiveness of alternative transportation 
investments in attaining local, state and national goals and objectives for the metropolitan area.  The study utilizes a 
cooperative process which leads to a decision on the design concept and fiscal scope of an investment.  Where 
required, MIS preparation is an integral part of the engineering studies and environmental analysis undertaken 
during Preliminary Engineering. 
 
Management System - A systematic process, designed to assist decision makers in selecting cost-effective 
strategies/actions to improve the efficiency and safety of, and protect the investment in, the nation's transportation 
infrastructure.  A management system includes: identification of performance measures; data collection and 
analysis; determination of needs; evaluation and selection of appropriate strategies/actions to address the needs; and 
evaluation of the effectiveness of the implemented strategies/actions. 
 
Mapping - A plane surface graphic or photographic representation of land or water used to depict the study area for 
a project.  Existing alignments, alternatives, engineering design features, and environmental constraints are plotted 
on various types of mapping.  Photogrammetric (aerial) mapping assists in resource identification and studies.  
Topographic (base) mapping provides a basis for alignment layout.  Property tax maps and traffic data maps are also 
consulted in the transportation development process.  The type and scale of mapping are selected to fit the terrain 
and land use intensity of the study area as well as the level of detail of the proposed design. 
 
Mass Transit Facilities Alternative - An alternative that includes upgrading or the construction of new mass transit 
facilities (i.e. rail transit, busways). 
 
Meeting Minutes - Usually a brief memo prepared by a meeting chairperson summarizing points discussed, 
conclusions reached, and any other notable items.  Meeting minutes offer a quick, efficient format for recording 
coordination with agencies and important public involvement actions. 
 
Memorandum of Agreement (MOA) - Lists certain binding historic resource commitments and outlines measures 
to avoid, mitigate, or accept the adverse effects on a given historic resource.  The MOA is part of requirements 
outlined in Section 106 of the National Historic Preservation Act of 1966.  It must be signed by agencies such as the 
State Historic Preservation Officer (SHPO), the FHWA, the Advisory Council on Historic Preservation, and 
PennDOT for Federally funded project or by the SHPO and PennDOT for 100% state funded projects. 
 
Metropolitan Planning Area - The geographic area in which the metropolitan transportation planning process 
required by 23 U.S.C. 134 and Section 8 (49 U.S.C. App. 1607) of the Federal Transit Act must be carried out. 
 
Metropolitan Planning Organization (MPO) - A planning group designated for each urban area with a population 
of 50,000 or more.  Members include both private citizens and local government officials.  An MPO addresses 
federal aid planning mandates by producing local area transportation plans or transportation improvement programs 
on an annual or biannual basis, or by employing other strategies that make existing systems more efficient. 
 
Milestone Date - The date on which a specific portion of physical contract work is to be completed, prior to the 
Required Completion Date of all contract work. 
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Minor Project - Also referred to as a "Non-Complex Project," this is the least complicated of PennDOT's three 
general project classifications.  Minor Project roadway improvements typically include overlays, simple widenings 
without right-of-way (or very minimum right-of-way take), and little or no utility coordination.  Environmentally, 
Minor Projects typically require a Level 1A or 1B Categorical Exclusion and minimum interaction with permitting 
agencies.  See Publication 10A, Design Manual Part 1A, Table 3.1, for a complete description of Minor Projects. 
 
Mitigation Measures - Specific design commitments made during the environmental evaluation and study process 
that serve to moderate or lessen impacts deriving from the proposed action.  These measures may include planning 
and development commitments, environmental measures, right-of-way improvements, and agreements with resource 
or other agencies to effect construction or post construction action. 
 
Mitigation Report - A summary document prepared by the originating office for every Final EIS to inform design 
consultants, value engineering teams, project engineers, and construction contractors of committed project design, 
operational measures, and construction measures to minimize or avoid the anticipated environmental consequences.  
This report is an internal informational document subject to modification, if necessary, as the project proceeds 
through final design. 
 
Modal Split - The proportion of trips made on the highway versus other modes of travel, such as the public transit 
system. 
 
Moderately Complex Project - One of PennDOT's three general project classifications.  In terms of complexity, 
Moderately Complex Projects are in the middle of the spectrum, mid-way between Minor and Major Projects.   
Moderately Complex Project roadway improvements typically include 3R and 4R projects which do not add 
capacity, minor roadway relocations, certain complex (non-trail enhancements) projects.  Environmentally, 
Moderately Complex Projects typically require a Categorical Exclusion level 2 or a mitigated Environmental 
Assessment, and interaction with permitting agencies.  See Publication 10A, Design Manual Part 1A, Table 3.3, for 
a complete description of Moderately Complex Projects. 
 
Most Complex Project - See Major Project. 
 
Multimodal - Different types of transportation, including airplane, motor vehicle, motorcycle, train, waterborne, 
bicycle, pedestrian and non-traditional (e.g., horse and carriage). 
 
 
N 
 
National Environmental Policy Act of 1969 (NEPA) - The federal law that requires the preparation of an 
Environmental Impact Statement (EIS), Environmental Assessment (EA), or Categorical Exclusion (CE) for 
undertakings using Federal funds that may have significant impacts.  To comply with NEPA, a process has been 
developed by PennDOT to address all potential environmental, social, cultural and economic impacts of a proposed 
highway project before decisions are reached on design.  Public involvement is an integral component of the NEPA 
process. 
 
National Highway System (NHS) - The system of highways designated and approved in accordance with the 
provisions of 23 U.S.C. 103(b). 
 
National Pollutant Discharge Elimination System (NPDES) Permit - Mandated by Section 402 of the Clean 
Water Act for projects that involve the discharge of pollutants from a point source into surface waters (including 
wetlands) for disposal purposes; intended to regulate the amount of chemicals, heavy metals, and biological wastes 
discharged in wastewater.  The EPA has granted PA DEP the authority to administer NPDES permits under the 
Pennsylvania Clean Streams Law. 
 
Needs Service Area - A discrete, defined expanse of land use, defined by radius or geometric bounds, to identify 
the extent of demand, usage, or influence that is present and that is likely to be served by a transportation 
improvement in a given area.  Knowledge of needs service is useful for differentiating between predominant types 
of service and user desires, including usage by local, area, regional, through or interstate, and long-distance traffic. 
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Needs Study - The purpose of this study is to identify such items as roadway deficiencies, safety problems, capacity 
issues and social demands, which support the consideration of a transportation improvement.  State and federal 
environmental agencies are asked to agree that there is a need for improvements before a project moves into the next 
phase of development. 
 
NETSIM - Network Simulation Analysis (NETSIM) is a computerized tool to visually observe vehicles progressing 
through an at-grade roadway network.  NETSIM is updated and maintained by the FHWA. 
 
Network Level Analysis - An analysis pertaining to policy, system planning, programmatic, or budgeting issues for 
the whole inventory of a roadway network or a subset thereof. 
 
Network Upgrade Alternative - An alternative which considers improvement to the existing roadway network 
such as the addition of lanes and minor changes in vertical or horizontal alignment to correct deficiencies. 
 
New Location - An area, or an alignment, proposed for highway development that was not previously acquired or 
used for transportation purposes.  
 
Newsletter - Required as part of Public Involvement Plans for certain types of larger projects; a printed brochure 
that conveys news or information of interest to the general public. 
 
No-Build Alternative (Also known as "No-Action Alternative") - Option of maintaining the status quo by not 
building transportation improvements.  Usually results in eventual deterioration or obsolence of existing 
transportation facilities.  Serves as a baseline for comparison of "Build" Alternatives. 
 
Non-Attainment Areas - Counties that do not meet national ambient air quality standards for ozone pollution; 
ranked by the severity of their problem as marginal, moderate, serious, severe, or extreme.  In accordance with the 
Clean Air Act Amendments of 1990, these areas must take specific emission reduction measures. 
 
Non-Complex Project - See Minor Project. 
 
Notice of Intent - Announcement in the Federal Register advising interested parties that an Environmental Impact 
Statement will be prepared and circulated for a given project. 
 
Notice to Proceed - Written notice to a consultant firm or a contractor to begin the work defined in a contract or 
agreement; includes contract start-up date. 
 
 
O 
 
Obligation of Funds - Committing funds for specific use on a given transportation project or activity.  Typically, 
when projects are approved for a certain phase of development, federal funds are "obligated" for that purpose. 
 
Oblique Photograph - A print of a picture taken by an aerial camera from a slanting or sloping direction.  Oblique 
photographs are used to show particular topographic and roadway features present in a study area. 
 
One-Year Program - A statewide listing for planning, funding, and implementation purposes of those state and 
federal aid transportation projects slated for implementation in a given calendar or fiscal year. 
 
Operating Procedures - Procedures developed by District and Central Office organizations on how certain design 
and review activities will be performed.  The procedures identify the individual or unit responsible for the activity, 
necessary qualifications, design criteria standards, etc.  This document must be approved by PennDOT and have 
FHWA's concurrence to obtain delegation approval. 
 
Open House - An informal, unstructured Public Meeting during which display boards are used to convey important 
project information and Department and consultant personnel are available to answer the public's questions. 
 
Operations - activities associated with managing, controlling, and regulating highway traffic. 
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APPENDIX F 
 

DESIGN EXCEPTIONS 
 
 
F.0 INTRODUCTION 
 
Pages 1-2 and 1-3, of Publication 13M, Design Manual Part 2 (DM-2) require that, when design criteria from DM-2 
cannot be met, a Design Exception Approval Request shall be prepared with full justification provided for the 
retention, limited improvement, or partial mitigation of these features.  The approval of a project design feature not 
conforming to the minimum design criteria should be made only after consideration is given to all project conditions 
such as service life, safety benefits, compatibility with adjacent sections of unimproved roadways, and the length of 
time the highway will function under an acceptable level of service. 
 
Design exceptions should also be considered on a highway system basis.  Close adherence to design criteria should 
be maintained on high level systems including interstates, freeways, and arterials. All design exception approval 
requests require the same level of detail and documentation whether the project is on the National Highway System 
(NHS) or not regardless of funding (State, Federal or Local). 
 
 
F.1 CONTROLLING CRITERIA  
 
A. Criteria Requiring Formal Design Exception Approval.  The Federal Highway Administration (FHWA) has 
established thirteen (13) controlling criteria requiring formal approval of design exceptions. The controlling criteria 
listed in the Federal-Aid Policy Guide (March 1, 2005) are: 
 

1. Design Speed - Design exceptions for the Design Speed are for the design elements that do not meet the 
required Design Speed for the project. The Design Speed for a project is based upon the posted speed (existing 
or proposed) of the roadway.  If the roadway does not have a posted speed limit, a 88.5 kph (55 mph) speed 
limit applies. Design Speeds are not applicable to tee intersections, since slow or stop conditions preclude 
attainment. 

 
 2. Lane Width* 
 
 3. Shoulder Width* 
 
 4. Bridge Width* 
 
 5. Structural Capacity 
 
 6. Horizontal Alignment* 
 
 7. Vertical Alignment* 
 
 8. Grade* 
 
 9. Stopping Sight Distance (SSD) and Headlight Sight Distance (HLSD)* 
 
 10. Cross Slope* 
 
 11. Superelevation* 
 
 12. Vertical Clearance* 
 
 13. Horizontal Clearance (other than Clear Zone)* 
 
* May be approved by the District Executive for minor projects as shown in Chapter 3, Design Project 
Management, Table 3.1, when determined to be PennDOT Oversight.  A copy of the approval is to be submitted to 



Appendix F - Design Exceptions Publication 10A (DM-1A) 
Attachment to SOL 432-09-05 June 2009 

 

 F - 2

the Bureau of Design, Highway Quality Assurance Division. 
 
B. Situations Not Requiring Formal Design Exception Approval.  Design exceptions are not required for the 
following: 
 
 1. Signalization, pavement markings, signing, or lighting projects with no roadway improvements. 
 
 2. 3R Projects - within the design tolerances listed in DM-2. 
 
 3. Geometry outside of or at the project limit of work. 
 

4. Bridge approaches on bridge projects with minimal approach work, or no relocation of alignment.  The 
Bridge must meet the design criteria presented in DM-2. 

 
• Minimal approach work should be based on engineering judgment and should typically not exceed 

152.4 m (500 ft) per approach. 
 
• Alignment shifts to improve approach geometry or to retain existing bridge for traffic during 

construction are not considered relocations. 
 
• Approach design features within area of paving limits that do not meet criteria should typically be 

corrected.  If they are not to be corrected verify future correction is not precluded by construction of 
the bridge.  Also, appropriate mitigation measures such as warning signs are to be implemented. 

 
 
F.2 SUBMISSION, REVIEW AND APPROVAL PROCEDURES  
 
A. Oversight Status.  The FHWA/PennDOT Stewardship and Oversight Agreement (Appendix A) delegates 
certain FHWA oversight and administration of the Federal-Aid Highway projects to PennDOT. Under this 
document, projects are either classified as PennDOT Oversight or Federal Oversight. 
 

1. PennDOT Oversight Projects.  The Federal Highway Administration (FHWA) has delegated review of 
plans, specifications, and estimates for PennDOT Oversight projects to PennDOT.  Design Exception Requests 
for PennDOT Oversight projects shall be submitted in letter format from the District Executive to the Director, 
Bureau of Design, with the exception of design exceptions for minor projects, which may be approved by the 
District Executive according to the controlling criteria designated in Section F.1.A.  A copy of the District 
Executive's approval is to be submitted to the Bureau of Design, Highway Quality Assurance Division.  Design 
Exceptions on the Interstate require FHWA approval regardless of Oversight. 

 
2. Federal Oversight Projects.  Design exceptions on Federal Oversight projects shall require written 
approval from the Federal Highway Administration (FHWA).  Design Exception Requests for Federal 
Oversight projects shall be submitted in letter format from the District Executive to the Director, Bureau of 
Design. 

 
B. Form D-4232.  Design Exception Requests for both PennDOT Oversight and Federal Oversight projects are 
not to be submitted on Form D-4232 as part of Federal-Aid project authorization requests. 
 
C. Cost Effective Improvements.  When a Design Exception Request is prepared, the implementation of cost 
effective incremental geometric and safety improvements shall be considered (such as those listed in Table 1.1 of 
DM-2).  These improvements will provide at least some mitigation of the effects of the substandard feature created 
by the design exception. 
 
D. AASHTO Design Criteria.  AASHTO design criteria shall be included in the Design Exception Request if 
less than DM-2 criteria. Incremental improvements to attain at least minimum AASHTO criteria shall be considered 
when AASHTO criteria is less than DM-2 criteria. 
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E. Safety Review Committee Evaluation.  Design Exception Requests shall be submitted for approval only after 
the District Safety Review Committee has conducted a safety evaluation of the proposed project and has concluded 
that, based on their engineering judgment, the proposed design with the feature identified as the design exception 
included in the proposed design does not compromise highway safety. The District Safety Review Committee 
should provide written acceptance of the design exception(s). 
 
 
F.3 DESIGN EXCEPTION DATA CHECKLIST  
 
This section provides a summary of items that should be addressed, as applicable, in Design Exception Requests.  
Note that this summary is not all inclusive and should not be considered a substitute for sound engineering 
judgment. 
 

1. Provide project identification information including: County, SR, Section, Project Length, Beginning and 
Ending Segment/Offsets, Functional Classification, Urban or Rural Area, PennDOT Oversight or Federal 
Oversight, Funding Classification, Federal Project Number, and Construction Year. Information on whether 
the project route is on the Strategic Highway Network (STRAHNET) or is a STRAHNET connector must be 
included in all Design Exception Requests.  Design exceptions to the required 4.9 meter (16 foot) vertical 
clearance on the Interstate portion of the STRAHNET require coordination with the Director of Surface 
Deployment and Distribution Command in accordance with DM-2, Chapter 2. 

 
2. Describe the proposed work and the design criteria (Urban, Rural, 3R, PM, Bridge, etc.) that governs 
project design.  Include existing and proposed typical section geometrics such as lane width, shoulder width, 
bridge width, number of lanes, etc. 

 
3. Provide traffic information including Current and Design ADT, Percent Trucks, Design DHV, Level of 
Service, and Truck Design Size. 

 
4. Provide Design Speed, Posted Speed, and Running Speed at each section in the project where running 
speed is expected to vary from the posted speed. 

 
5. Identify the substandard design element that requires the exception and the design standard that would be 
required without the design exception.  Reference the source and page number of the document that specifies 
the governing design criteria.  Provide AASHTO design criteria if this is different from the Department's 
design criteria. 

 
6. Provide the programmed project cost, current estimated cost with the design exception included, and the 
estimated cost to meet standard criteria. 

 
7. Justification for the retention of the design exception and mitigation measures shall be provided.  The 
level of detail required when documenting the incremental difference in cost, environmental impact, and right- 
of-way required when comparing an alternate using a proposed Design Exception and one meeting the 
applicable design criteria only needs to provide the level of detail required for the purposes of Design 
Exception justification. Round numbers indicating a general magnitude of the differences, generated by 
information readily available at the time is sufficient. Since these numbers will not be used for NEPA purposes 
or financial allocation, the Department should therefore not expect a high level of effort to achieve an 
unnecessary level of precision.  
 
In order to preclude unnecessary work, should there be any question as to the minimum level of detail required, 
the Project Manager can contact the respective Highway Quality Assurance Division Project Development 
Engineer prior to developing this information. The intent is to minimize the level of effort required to compile 
the information, while assuring that the Department properly documents its sound engineering decisions.   
 
The justification is to include but not be limited to the following: 

 
a. Impacts of the proposed project with and without the proposed design exception(s) on sensitive 
environmental areas such as wetlands, farmlands, hazardous waste sites, Section 106 Resources, 4(f) 
sites, etc. 
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  Include how the proposed design reduces these impacts while providing a safe highway. 
 

b. Right-of-Way impacts of the proposed project with and without the proposed design exception(s) on 
adjacent residences and businesses.  Include how the proposed design reduces these impacts while 
providing a safe highway. 

 
c. Compatibility of the design exception(s) and proposed design with the geometrics of roadway 
sections both within and adjacent to the proposed project. 

 
d. A description of structure impacts for bridge rehabilitation projects.  Impacts typically affect bridge 
deck width, horizontal clearance to substructure, vertical clearance, load capacity or safety (e.g., lack of 
redundancy).  Include the required bridge width and the width to which the existing bridge can be 
widened without total replacement for deck replacement projects, partial superstructure replacement 
projects, and projects where the abutments and or piers are reused. Include the latest bridge sufficiency 
rating, the effect of the proposed work on any load restrictions, and the design life of the bridge with and 
without the proposed work. 

 
e. The impacts of the proposed project during construction (with and without the proposed design 
exception(s)) including traffic control operations, detours, and access to residences and businesses. 

 
f. The date when the highway is expected to become obsolete due to increased or changed traffic 
demands, pavement distresses (include resurfacing or reconstruction interval), bridge rehabilitation or 
replacement, etc. 

 
8. Evaluate the traffic crash history within the project limits to determine what existing highway safety 
concerns are present, and then identify how these safety concerns would be addressed by: 

 
  a. The proposed project designed using the design exception(s). 
 
  b. A proposed project designed using full-design criteria. 
 

The evaluation shall consist of a safety study which includes the following items as a minimum: 
 

a. A three (3) year traffic crash history (engineering extract, both summary and resume pages) using 
the most recent five year period. [Obtain from District Safety Engineer.]  

 
b. A listing of any crash cluster list locations within the project limits (intersection, curve, tree, etc.).  
[Obtain from District Safety Engineer.]  

 
c. A comparison of the actual crash rate and the fatal crash rate to the statewide averages found in the 
current homogeneous report.  [Obtain from District Safety Engineer.]  

 
d. A narrative description which describes the important aspects of the above safety study items.  The 
description must address any differences in traffic crash remediation between a project designed using the 
recommended design exception(s) versus a project designed using full design criteria. 

 
e. Where deemed appropriate, provide collision diagrams and/or other information that might be 
useful. 

 
This safety study shall be kept together in a separate file within the project file itself.  The entire safety study 
file, and all items within that file, shall be clearly labeled with the following phrase "Confidential-In-Depth 
Accident Investigation/Safety Study" (pertains to all project files from PennDOT, FHWA, consultant, etc.). In 
accordance with PA Consolidated Statutes Title 75-Vehicles (Vehicle Code) Section 3754 and 23 U.S.C. 
Section 409, this safety study is confidential and the publication, reproduction, release or discussion of these 
materials is prohibited without the specific written consent of the Pennsylvania Department of Transportation's 
Office of Chief Counsel.  This safety study is only provided to official agencies with official 
duties/responsibilities in project development. 
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9. Describe the mitigation measures that will be incorporated into the project design to lessen the impact of 
the design exception with respect to safety (remediating crashes, capacity, etc.).  Mitigation measures may 
include advisory signing, improved delineation, lighting, reduction in the posted speed, clearing roadside 
obstructions, striping out shoulder area to provide longer effective ramp lengths, etc. 

 
10. Describe the dates and types of future upgrades that are proposed for the project and adjacent sections of 
highway.  Describe the advantages and disadvantages of meeting full criteria on the subject project with 
respect to future upgrades. Photographs of existing conditions are recommended and can assist in assessing 
geometric constraints. 

 
Design Exception Requests must include the following items: 

 
1. Project Location Map. 
 
2. Safety study as described in Section F.3.8. 
 
3. District Safety Review Committee Letter, which concludes that, based on the Committee's evaluation and 
engineering judgment, the proposed design using the design exception(s) does not compromise highway safety. 
 
4. Plan Sheets, Profile Sheets, Typical Sections, and Cross Sections where applicable if not previously 
included in a Design Field View submission. 
 
5. Scoping Field View minutes, if not previously provided.  
 
6. Bridge sufficiency rating and letter from District Bridge Engineer stating the maximum deck width 
attainable without total reconstruction, if the proposed project involves a design exception for bridge width. 
 
7. Ramp Design Sheet (Table 4.2 of DM-2) if a Design Exception Request is being submitted for ramp 
length or geometry. 

 
The approved Design Exception Request, safety study, approval letters, and other appropriate correspondence 
related to design exceptions for the project must be retained with the project file(s), and must be included with the 
permanent project records when microfilmed. 
 
Questions concerning these guidelines should be addressed to the Project Development Engineer in the Bureau of 
Design Highway Quality Assurance Division. 
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 Page 1 of 2 
 
Project Identification Information 
          County 
          SR 
          Section 
          Project Length 
          Beginning & Ending Segments/Offsets 
          Functional Classification 

          Urban or Rural Area 
          PennDOT Oversight or Federal Oversight 
          Funding Classification 
          Federal Project Number 
          Construction Year 
          STRAHNET route  
   or STRAHNET connector 

 
Design Criteria and Proposed Work 
          DM-2 Criteria 
   (Urban, Rural, 3R, PM, Bridge) 
          Lane Width 
          Shoulder Width       
          Superelevation Rate 
          Number of Lanes 
          Median Width 
          Swale Geometry 
          Clear Zone Width 
          Guide Rail/Barrier Type 

 
 
          Bridge Work Proposed 
          Bridge Type 
          Bridge Width 
          Bridge Length 
          Bridge Lane Width 
          Bridge Water Table Width 
          Bridge Sufficiency Rating 
          Bridge Vertical Clearance 

 
Traffic Information 
          ADT (Current and Design Year) 
          Percent Trucks 
          Design DHV 
          Level of Service 

          Design Speed 
          Posted Speed   
          Running Speed  
          Truck Design Size 

 
Project Cost Information 
          Programmed Project Cost 
          Current Estimated Cost with the Design Exception 
          Current Estimated Cost without the Design Exception 
 
Traffic Crash History 
          3 year traffic crash history 
          Collision diagram of existing conditions (3 year crash data) 
          Collision diagram showing proposed crash remediation   
          Listing of any crash cluster 
          Comparisons of existing accident data to statewide averages 
          Narrative description which describes aspects of the safety review study 
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 Page 2 of 2 
 
Future Upgrades 
          Dates and types of future upgrades 
 
Bridge Superstructure or Substructure Rehabilitation Data: 
          Abutment Width 
          Beam Spacing 
          Bridge Analysis for Widening 
          Replacement Cost 

 
Horizontal Geometry (existing, proposed, and required): 
          Degree of Curve or Radius 
          Superelevation Rate 

 
Vertical Geometry (existing, proposed and required): 
          Curve Design Speed 
          Grade 
          Curve Length 
          SSD and/or HLSD 
          Proposed and Required Grade Change 
          Cut and/or Fill Estimates for proposed design and to meet full criteria 

 
Environmental and other Impacts including: 
          Takes 
          Wetlands, Farmlands, etc. 
          Archaeology and/or Potential Historic Structures 
          Known or Suspected Hazardous Waste Sites 
          Right-of-Way Impacts 
          Section 4(f) Sites 

 
For Ramps in the Project Area, provide 
(existing, proposed, and required): 
          Ramp Type 
          Ramp Length 
          Ramp Design Speed 
          Ramp Grade(s) 
          Ramp Width 
          Internal Geometry (Controlling Curve Radius) 
          Painted Out Shoulder Length and Width 
 
 
F.4 BRIDGE WIDTH DESIGN EXCEPTION FORM 
 
The following is a specialized Design Exception documentation format that has been developed for those instances 
where a proposed bridge width is less than current DM-2 minimum bridge width criteria including 3R width criteria, 
as applicable.  This form may be used only for design exceptions for bridge width and must be applied consistent 
with sound engineering judgment.  Design exceptions for other geometric features would continue to be evaluated 
using the Department's current format.  The subject form entitled, "Design Exception Approval for Bridge Width on 
Bridge Projects" may be used for design exceptions for bridge width, regardless of the roadway's functional or NHS 
classification.  
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DESIGN EXCEPTION APPROVAL FOR 
BRIDGE WIDTH ON BRIDGE PROJECTS 

 
____________________________ County,  S.R. ____________,  Section _____________ 
Local Route Number/Name ____________________________________________________ 
Federal Project No. ______________ MPMS No. ____________________________ 
Construction Year ADT __________ Roadway Classification ______________________ 
Design Year ADT _______________ Existing Bridge Width _______________________ft 
Truck Percentage _______________  Non-3R Applicable Width ____________________ft 
Adjacent Design Speed ___________ 3R Applicable Width _____________________ft 
Adjacent Posted Speed ___________ Proposed Bridge Width ________________ft 
Estimated Construction Cost to meet proposed bridge width: $_______________________ 
Estimated Construction Cost to meet Non-3R width:  $_______________________ 
Estimated Construction Cost to meet 3R width: $__________________________________ 
 
All of the following conditions must be true in order to use this form. 
 
_____ The roadway within the vicinity of the subject bridge is not anticipated to be 

reconstructed to meet new construction criteria within the next 20 years. 
 
_____ There is no approved planning at the local, county, or regional level to suggest future 

development pressures will make the proposed bridge width incompatible with future 
land use in the project corridor. 

 
_____ The proposed bridge width will not restrict sight distance or turning movements adjacent 

to the bridge. 
 
_____ Winter maintenance and drainage needs are met by the proposed bridge width. 
 
_____ The subject roadway does not have a sufficient percentage of heavy trucks, buses, large 

farm equipment or emergency vehicles such that these vehicles should govern design. 
 
_____ The proposed bridge will provide adequate accommodation for pedestrians and bicyclists, 

in accordance with DM-1A, Appendix J. 
 
_____ Appropriate safety features and/or advisory signing will be included in final construction 

plans. 
 
_____ The proposed bridge width is compatible with the geometry of the adjacent roadway 

sections. 
 
_____ District Safety Review concurrence in the proposed bridge width has been granted, with a 

copy of their approval letter attached to this form. 
 
_____ A Confidential In-Depth Accident Investigation/Safety Study meeting the requirements 

of Design Manual Part 1A, Appendix F, "Design Exceptions", accompanies this form.  
The subject location has no history of crashes related to bridge width. 
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_____ An opportunity to field view the subject bridge to evaluate the proposed bridge width has 
been offered to the HQAD. 

 
Specify the difference in impacts between constructing the bridge with, and constructing 
the bridge without, the requested Design Exception: 
 
 Right-of-Way _________________________________________________________ 
  ____________________________________________________________ 
  ____________________________________________________________ 
 Environmental _________________________________________________________ 
  ___________________________________________________________ 
  ____________________________________________________________ 
 Community ___________________________________________________________ 
  ____________________________________________________________ 
  ____________________________________________________________ 
 Cultural ____________________________________________________________ 
  ____________________________________________________________ 
  ____________________________________________________________ 
 Any other pertinent features _______________________________________________ 
  ____________________________________________________________ 
  ____________________________________________________________ 
  ____________________________________________________________ 
 
List the safety features that will be included in the final construction plans: 
 ________________________________________________________________________ 
 ________________________________________________________________________ 
 ________________________________________________________________________ 
 ________________________________________________________________________ 
 ________________________________________________________________________ 
 ________________________________________________________________________ 
 
Prepared By:   ______________________________ Date: _________________ 
        Design Project Manager 
 
Recommended/Approved By: _______________________ Date: _________________ 
        District Executive* 
 
Recommended/Approved By:  ___________________ Date: _________________ 
        Director, BOD 
 
Approved By:     ___________________ Date: _________________ 
        FHWA 
 
* District delegated approval must include a documented approval recommendation by a 
licensed Professional Engineer. 
 
Note:  This approval and the accompanying Confidential In-Depth/Safety Study must be 
archived and retrievable in perpetuity, or two years after the next capital improvement. 
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F.5 DOCUMENTING DESIGN EXCEPTION REQUIREMENTS 
 
The easy location and retrieval of approved Design Exception Requests is important for the District Tort Liability 
Specialist.  Some District Tort Liability Specialists have created a filing system for the approved Design Exception 
Request in their office or in a District Maintenance Route File.  A uniform system that is used to store and retrieve 
approved Design Exception Requests in their entirety and in perpetuity should be implemented in each District. 
  
The matrix found below should be used to track the design exception approval process and implementation of 
mitigation commitments. 



 

 

MATRIX DOCUMENTING DESIGN EXCEPTION REQUIREMENTS 
 

DESIGN EXCEPTION 
REQUIREMENTS 

RESPONSIBLE 
PARTY COMMENTS NAME AND DATE 

Design exception includes one of 
FHWA’s thirteen controlling criteria 
requiring formal design exception 
approval. 

Design Project 
Manager 

  

Cost effective incremental geometric 
and safety improvements included to 
mitigate the substandard feature. 

Design Project 
Manager 

  

Safety study completed and attached 
with Confidentiality statement. 

Design Project 
Manager 

  

Written acceptance from the District 
Safety Review Committee. 

Design Project 
Manager 

  

Justification for the retention of the 
design exception and mitigation 
measures. 

Design Project 
Manager 

  

Written approval from Approving 
Authority. 

Design Project 
Manager 

  

Written approval from the FHWA, as 
required based on Stewardship and 
Oversight Agreement. 

Project Development 
Engineer 

  

Mitigation measures incorporated 
into the project design. 

Design Project 
Manager 

  

Mitigation measures constructed. Construction Project 
Manager 

  

Mitigation measures added to 
applicable maintenance inventories. 

Tort Liability 
Specialist 

  

Design Exception File placed in 
maintenance route file in perpetuity. 

Tort Liability 
Specialist 
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