
Framework for
Independent Quality Assurance for Design Products

[image: image1.wmf]
12/31/2007

[image: image2.jpg]


 MEMORANDUM
December 28, 2007

To: Design Management Board

From: Tim Craggs, Acting Chief
Division of Design

Subject: Framework for Independent Quality Assurance for Design Products 

The California Department of Transportation prides itself on delivering transportation improvement projects that are safe, operational, easily maintained, and are of good value.  Over the past century the Department has established standards, policies, procedures, and practices to ensure that such quality projects are delivered in the best interest of the general public as timely and as efficiently as possible, and meet the multimodal needs of the State.

During the last 25 years the role of the Department has changed.  The funding and responsibility for the delivery of transportation improvement projects has shifted greatly to provide a more active decision making role for our local and regional partners.  The Department is no longer the sole decision maker nor the sole designer for projects on the State Highway System (SHS).  In fact, a substantial number of the projects that address capacity and accessibility of our system are the responsibility of our local and regional partners.  Many of these projects, as well as many of those that are the responsibility of the Department, are designed by consultants and others, not by Department staff.

However, it is imperative that the Department not abandon its statutory and inherent responsibility for maintaining the integrity of the SHS while ensuring that the appropriate accountability and professional liability remains with project sponsors, implementing agencies, and product suppliers.

This document provides a framework by which the Division of Design (DOD) and the Districts can begin to develop clear, consistent practices for providing Independent Quality Assurance, or “IQA” of Design products (Project Initiation Documents, Project Reports, and Plans, Specifications and Estimates).  The Department has performed IQA for design products developed in-house for decades.  But since these activities have been integrated into the project delivery process, they have not been labeled as such.  Functional expert peer reviews by Construction, Maintenance, Traffic Operations, and other Project Delivery functions, as well as Design, are all a form of IQA.  Other forms of IQA might include ensuring quality control and quality assurance (QC/QA) are taking place, sampling quantity and design calculations to provide a comfort level that the needed accuracy exits, and ensuring comments are incorporated and addressed as appropriate.

IQA of products developed by other than Department staff (a.k.a. oversight) has also been conducted by the Department for many years.  However, IQA has not been performed consistently statewide. This variation undoubtedly exists because of the varied experiences of consultants as well as Department staff.

Another major contributor to the varying application of IQA is undoubtedly a result of Department culture.  The notion that “nobody can do it as well as Caltrans can do it” has a foothold to varying degrees throughout the State.  This notion has driven the Department, in many cases, to take on the responsibility of product suppliers and other implementing agencies by performing QC and QA on their behalf.  This assumption of responsibility effectively shifts project accountability and professional liability unnecessarily to the Department.

The “Framework for Independent Quality Assurance for Design Products” is not a cure-all for what ails the Department relative to its need for an established quality management system.  It is not intended as policy nor for specific application at this time.  I do believe however it will set the wheels in motion towards the Department and our local and private partners developing a better understanding of the roles and responsibilities of all involved in the delivery of quality design products, and ultimately, a cross-functional system that results in quality transportation improvement projects.

cc: Rick Land, Chief Deputy Project Delivery
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Bob Pieplow, Chief Division of Engineering Services


Bimla Rhinehart, Chief, Division of Right of Way and Land Surveys


Robert Copp, Chief, Division of Traffic Operations
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Introduction
What is the purpose of this Framework?

The purpose of Framework for Independent Quality Assurance for Design Products is to provide a conceptual framework for independent quality assurance (IQA) that Districts/Regions can use as a foundation in their efforts to fulfill their obligation per Deputy Directive 90. This framework has three conceptual elements, one for each of the following three chapters. 

· Chapter 1: Evaluating quality control (QC) and quality assurance (QA) activities.  This evaluation will answer the question, “How well are we optimizing our chances of success?”

· Chapter 2: Evaluating Design Products (during and after production).  This evaluation will answer the questions, “Are we on track to produce a quality product,” and, “Did we actually get a quality final product?”

· Chapter 3: Design’s Role in the Project Development System.  This evaluation will measure overall project quality, and then assess the degree to which the QC/QA criteria for design products (Chapter 1) and the results criteria for design products (Chapter 2) are aligned with and predict project quality measures.   For the Design function, this evaluation will answer the question, “How can design products better serve the Project Development System?”

Each chapter will outline the essential features of each conceptual element, followed by an example to illustrate the feature.   

What is IQA?

Deputy Directive 90 defines IQA as, 

The activities performed by the Department of Transportation (Department) at a project level to ensure that the implementing agency’s quality assurance activities result in projects being developed in accordance with Department standards, policies and practices and the quality control plan provided by the project sponsor.

In order to meet the obligation of IQA, each District or Region will need to develop three independent evaluation systems:

1. To determine if projects are being “developed in accordance with… the quality control plan…”

2. To “ensure that the implementing agency’s quality assurance activities” are being implemented according to plan, and

3. To determine if project results are “in accordance with Department standards, policies and practices.”

For the purposes of this framework, the following table serves to distinguish IQA from QC and QA:

	
	Quality Control
	Quality Assurance
	Independent Quality Assurance

	Who
	Supplier

-Task Manager, 

-A&E consultant or

-Local Agency
	Implementing agency

-Functional Manager, or

-Local Agency
	CT functional experts & IQA engineer.

	What
	· Documents the supplier’s qualifications,

· Documents planned activities to clarify customers’ expectations,

· Checks everything, from calculations to adherence to standards, policies, and practices,

· Collaborates with sub-product suppliers,

· Optimizes customers’ evolving expectations.
	· Assesses the degree to which QC activities are preventive and executed,

· Documents QA personnel qualifications,

· Checks enough samples to ensure adherence to standards, policies, and practices,

· Provides corrective feedback to QC

· Requires supplier to communicate with customers and address their issues.
	· Assesses the degree to which the QC and QA plans are preventive and executed (by IQA engineer),

· Assesses, through sampling by functional experts, the degree to which the product evolution is predicted to meet customer expectations,

· Provides corrective feedback to QC and QA (by IQA engineer), 



	When
	Continuously during product creation.
	At frequent specified checkpoints during product creation (e.g., weekly)
	At several specified check points during product creation. (e.g. two to four checkpoints per product.)


Table continued…

	
	Quality Control
	Quality Assurance
	Independent Quality Assurance

	Why
	To provide a product that meets the customers’ expectations.
	To assure the product meets the customers’ expectations.
	To meet CT’s owner/operator obligation by verifying the product adheres to standards, policies, and practices.

	How

(examples)
	· Documents suppliers resume, applicable experience on similar products, and references

· Supplies examples of similar products created by supplier

· Creates a plan for improvement when qualification deficiencies are revealed.
	· Verifies supplier’s experience, references,  work on similar products,

· Provides feedback, and corrective action if needed,

· Documents QA’s resume, applicable experience on similar products, and references

· Supplies examples of similar products created by QA personnel 

· Creates a plan for improvement when QA qualification deficiencies are revealed.
	· Verifies supplier’s  and QA’s experience, references and work on similar products 

· Provides feedback, and corrective action if needed



	
	· Checks all quantity calculations

· Responds to IQA and QA comments. 
	· Verifies all quantity calculations were checked by QC, 

· Checks a representative sample of quantity calculations

· Provides feedback, and corrective action if needed
	· Verifies quantity calculations were checked by QC & QA

· Checks a few quantity samples for reasonableness (e.g. high cost elements)

· Provides comments and rating 

· Verifies comments were addressed

	
	· Checks for all elements of the Draft PID against checklists, policies, standards, practices, and customers’ expectations.

· Creates a plan for improvement in response to IQA and QA
	· Verifies that all Draft PID elements were checked by QC,

· Checks representative samples in each of the Draft PID elements against checklists, policies, standards, practices, and customers’ expectations

· Provides comments for QC to address

· Verifies customer comments are addressed
	· Verifies that Draft PID elements were checked by QC and QA,

· Provides expert comments and ratings based on performance criteria 

· Verifies comments were addressed


What is a Design product?

The Implementing Agency is the entity charged with the successful completion of each project component as defined in GC Section §14529 (b):

1. Project Initiation Document

2. Completion of all permits and environmental studies. 

3. Preparation of plans, specifications, and estimates. 

4. The acquisition of right-of-ways, including, but not limited to, support activities. 

5. Construction, construction management, and engineering; including surveys and inspection. 

For the purposes of this Framework, “design products” refers to the first three components, and specifically to the following three design products: 

1. Project Initiation Documents (PID)

2. Project Reports (PR)

3. Plans, Specifications, and Estimates (PS&E) 

Note that PIDs, PRs and PS&Es are design products, whether produced “in-house” (by Planning, Design, Maintenance or Operations) or produced by an Architectural and Engineer (A&E) consultant or local agency.  While PIDs are often considered to be Planning documents, for the purposes of this Framework they will be considered “design products.”

Other design products, such as freeway agreements, route adoptions, storm water data reports, cooperative agreements, and design exceptions, are not specifically addressed in this framework, but are essential elements of a quality project.

Also, it is important to note that this Framework will be for the three previously mentioned design products only, and not for sub-products (e.g., preliminary environmental assessment reports, right of way data sheets, advanced planning studies, etc.) produced by other functional areas.  It is intended that the new IQA approach will eventually be coordinated with other functional areas, as well.  Then IQA can apply, in a comprehensive and coherent way, to all aspects of project development.

Why is IQA important?

The Department, as owner/operator of the state highway system (SHS), has a statutory (GC §14520.3) and inherent obligation to ensure that all modifications or additions to the SHS, regardless of project sponsor or funding source, are:

· Safe, operational, maintainable, compatible and of good value.

· Providing for the efficient multimodal movement of people and goods.

· In the best interest of the general public.

· Developed and constructed in compliance with laws and regulations that govern the use of State and Federal transportation funds.

IQA ensures the Department meets this obligation by reviewing the facts and measures needed to verify that projects meet the criteria above and to confirm that quality control and quality assurance are being performed properly. 

Also, the Design Management Board has requested this framework for two additional reasons:

· Department managers are concerned that consultants often submit design products that are “not acceptable,” driving Department personnel to perform QA, or QC, or at times even to fix the design product itself.  This causes two problems: the Department is not resourced to do this work, and it shifts accountability away from the product supplier to the Department.

· Consultants are concerned that the products they design are held to a higher standard than in-house design products. 

To help resolve these partnership issues and establish a level playing field, this IQA Framework will apply equally to the three Project Development design products, whether they are created by Department personnel, by A&E consultants, or by local agencies.

What is a quality design product?

A quality design product contributes to overall project quality by addressing the needs of all stakeholders.  That is, a quality design product leads to a project that is safe, maintainable, cost-effective relative to support & capital expenditures, designed to operate as planned, timely, and constructible.  A quality design product also meets a project’s purpose and need, minimizes impact on the environment, meets or exceeds design standards, manages risks well, and adheres to legal, cost effective standards for construction contract documents. These criteria are derived from DD 23. 

Whether a design product meets the above criteria can rarely be answered with an objective “yes” or “no.”  Rather the product can be measured against these criteria on a continuum from excellent to unacceptable.  Some might say that we have a “quality design product” if it is minimally acceptable when evaluated against all of the above criteria. However, it is the Division of Design’s goal to optimize all of the sought characteristics in the eyes of all stakeholders so that the project is of the highest quality possible. Achieving this goal requires considering and balancing the expectations of many stakeholders who may have different definitions of a “quality design product.”      

What is needed to make “evaluations” useful?

Traditionally, reviewers of design products have provided comments to product creators.  Comments are critically important because they identify areas that need improvement, why the improvements are needed, and ideas for improvement. Comments can also be used to identify positive aspects of a design (although such comments are seldom offered).  However, reliance on comments as the sole feedback mechanism has some drawbacks. 

The largest problem with feedback via comments concerns the difficulty of summarizing comments.  Since design products usually have many customers and stakeholders, each of whom might generate many comments; it is very difficult to prioritize issues raised.  (For guidance on legal concerns regarding commenting, please reference Appendix 3.)

A numerical rating system can be an important augmentation to a comment review process.  Such a rating system, generally on a numeric scale with a range from “excellent” to “unacceptable,” can be used to help prioritize issues and identify best practices.   

Rating systems also lend themselves to color-coding, which provides a visual representation of data where priorities are readily apparent.  

	For example
	Rate
	Color
	Criteria

	
	5
	Blue
	Excellent

	
	4
	Green
	Good

	
	3
	Yellow
	Satisfactory

	
	2
	Orange
	Needs Improvement

	
	1
	Red
	Unacceptable


Color coding is especially useful when there are many ratings.  Color codes make it easy to read “the unfolding story” of a project, design product, QC plan, or QA plan.  A color-coded rating system can be extremely useful to:

· Highlight and identify opportunities for process improvement, and

· Provide evidence that the quality of design products, QC/QA activities, and projects is improving.  

How can we ensure performance data will be used constructively?

Performance data, when used to prioritize issues, is an enormously powerful driver of excellence.  But it must be used constructively, not punitively.  In a bureaucracy, everybody who creates products or sub-products of a project is dependent on others to supply them with quality products or services.  So, if a “red” occurs in the system, it is easy to point fingers and blame others.  From the perspective of the project, this is wasted time.  From the perspective of the personnel being blamed, it is a survival mechanism.

The solution is to institute a rule into the culture: “Nobody is in trouble for being in the red (or for a poor number), only for not responding with plans for improvement.”  This must be clearly communicated prior to and during the development of products. The key is for management to encourage people to collaboratively solve problems rather than to affix blame.  

However, even if the culture of the organization is collaborative, the data will still not be useful if it is not believed.  Therefore, it is also important to clearly communicate that every effort is being and will be made to reduce the subjectivity and increase the reliability of data collected.

Finally, it is imperative that the compelling need to implement IQA is communicated to staff by management.  Employees should easily see “what is in it for them.”  Ideally, before discussing performance data with management, staff should have the opportunity to respond to negative data with plans for improvement that they create.  This is a great source of empowerment. Furthermore, early detection of customer issues prevents rework, thus reducing workload.

What is the role of IQA engineers?

Although this framework contains recommendations, Deputy Directive 90 and Deputy Directive 23 require the implementation of IQA.  This fact necessitates that each District or Region develop an IQA system, ensuring that:

· Other functional areas (as functional experts, customers and stakeholders of design products) are supported so they can supply high quality feedback in the form of comments and ratings.

· Performance data about QC, QA, and design product results are collected at designated checkpoints (checkpoints will be discussed further in later chapters).

· Data is reliable, valid, and continually under improvement.

· Design managers, seniors, staff and other District/Region decision-makers receive useful summary information and have the ability to immediately access specifics upon which to make informed decisions.

· Plans for improvement are tracked to encourage follow-through and to learn about best practices.

Hence, it is recommended that Districts/Regions develop qualified IQA engineers who are capable of performing the role laid out in this framework. The specific role of the IQA engineer varies depending on the IQA concept elements each District/Region implements.  Greater details of this role can be found in Appendix 4.


Chapter 1 – Quality Control/Quality Assurance Evaluation

This chapter describes the IQA element of evaluating product QC and QA Plans and the implementation of those plans for each PID, PR, and PS&E.  

Who is responsible for Quality Control and Quality Assurance?

The requirements regarding QC, QA and IQA are outlined in Deputy Directives 23 and 90 (Appendices 1 and 2).  Responsibility for each is summarized as follows:

	Per Deputy Directive 90
	Funding Source

	
	SHOPP
	ITIP
	RTIP
	Local

	QC  (supplier of product) 
	CT or
A & E consultant
	CT or
A & E consultant
	CT or
A & E consultant

or 

local agency
	CT or
A & E consultant

or 

local agency

	QA (implementing agency)
	CT
	CT
	CT or
local agency
	CT or
local agency

	IQA
	CT 
	CT 
	CT
	CT


QC Plan:  The supplier of the product, whether it be the District task manager, A&E consultant, or local agency, is responsible for creating and executing the approved QC plan. The implementing agency is responsible for approving the QC plan; therefore the IQA engineer should look to the implementing agency when it is time to evaluate the QC Plan.

While a QC Plan’s details are beyond the scope of this Framework, a constant aspect of product quality is that PIDs, PRs and PS&E should be thorough; that is, quality always requires the design product to contain all necessary elements.  Checklists may be helpful in creating a product-specific QC Plan.  However, it is equally important to consider and meet customer interests.  Therefore, a QC Plan should also include ongoing communication with customers and suppliers about expectations, requirements, barriers to meeting expectations, ideas to overcome those barriers, and means for resolving issues before they become major problems.

QA Plan: The implementing agency, whether the District functional manager or local agency, is required to create and implement a QA Plan to review the design throughout the process and assure the overall quality of the product. It is the responsibility of the QA manager to identify and prevent problems and assure a product that optimizes all customer interests.  

The implementing agency should designate a QA manager who will approve the QC Plan and perform other quality assurance functions. For Department-developed products, this is a functional manager.  These QA functions should be performed independent of, and in addition to, the supplier’s QC responsibilities.  If a local agency is the implementing agency, and it does not have enough personnel with the appropriate qualifications to perform QA, it may elect to procure these QA services from the Department or a different A&E consultant.  In principle, QA services should be performed by someone who is not associated with the project. 

There could be a different implementing agency for each component of a project. However, Deputy Directive 90 states, “To ensure clear lines of responsibility, only one agency can be the implementing agency for a single component.”  So for each PID, PR or PS&E, there is only one implementing agency to which the IQA engineer goes to obtain the QA Plan for evaluation.

How Does IQA evaluate Quality Control for a Design product?

The IQA evaluation of QC should have the following features:

1. A list of criteria that, if met, will constitute an effective QC Plan. 

2. Summaries and details regarding the evaluation of the QC Plan criteria. 

3. Clear checkpoints indicating when the IQA engineer should evaluate the implementation of the QC Plan.

4. Summaries of the level of implementation of each of the criteria.

5. Displays of the above evaluations for each project.

What follows are examples of each of the above features:

1. A list of criteria that, if met, will constitute an effective QC Plan. 

It is important to remember that the following is an example only.  It is a list of criteria for a good QC Plan. These criteria emphasize a preventive approach to QC, detecting issues early before they become problems that require unnecessary rework and delays.   

	Criteria
	IQA engineer evaluates how well the QC Plan meets the criteria, considering the following factors

	Professional Qualifications


	Licensure – Project engineers assigned to creating this product have the proper license and are certified to perform the work.  The plan should include documenting the effort to pre-qualify personnel prior to the start of any work, and documenting the systematic process for hiring personnel with the proper license.

Experience – Project engineers have experience in designing similar products.  If not, they have supporting staff that have experience designing a similar product.

Knowledge of Department requirements – The organization doing the design work has a systematic process to ensure individuals are knowledgeable of Department policies, standards, and business practices; otherwise, the organization has another plan for getting personnel up to speed.

	Performance expectations prior to commencement 


	Checklists to ensure product will be complete.

Review of similar products – There is a process for engineers to locate and review similar Design products for best practices or potential problems and to identify applicable laws, regulations and policies pertaining to the Design.

Work plans that consist of resources, schedule and scope necessary to meet quality expectations, with applicable or established checkpoints.  

	Communication with customers (internal & external)


	Whether all customers vested in the product have been identified, and whether customer requirements are established and understood by everyone working on the product, and whether proper protocols for communication with customers have been established.

The existence and quality of a plan for collaboration with the full spectrum of customers, including:

· Direct Customers - Office Engineer, Construction, and the construction contractor;

· In-house customers - Traffic Operations, Maintenance, and Planning;

· Outside customers - Local agencies, FHWA and permitting agencies.


Table continued…

	Criteria
	IQA engineer evaluates how well the QC Plan meets the criteria considering the following factors

	Sub-Products from suppliers are assessed and feedback delivered


	A systematic process to ensure quantity, quality and timeliness of supplier inputs (such as right of way data sheets and traffic management plans) are assessed prior to their use in the Design product.

A process to provide feedback to suppliers on the quality of their sub-products.

A process for negotiating plans for improvement.

	QC Plan approved prior to commencement  


	Whether expectations have been negotiated and the implementing agency has approved the QC Plan, necessary preliminary steps to avoid costly rework.
Feedback provided to the supplier of the design product in order to improve current and future QC Plans.

Note: Certain components of the QC Plan may be generic in nature because they may apply to the development of any design product; however there needs to be evidence that the QC Plan is directly related to the product being designed for the project.

	QC Plan aligned with District Quality Management Plan
	The alignment (or lack thereof) of the product-specific QC Plan with the District/Regional quality management plan as referenced in Deputy Directive 90, District Director responsibilities. This alignment should be obvious and specific.


2. Summaries (and details) regarding the evaluation of the QC Plan for each criteria. 

The following is an example of a simple form to summarize comments using ratings:

	5 = excellent

4 = good

3 = satisfactory

2 = needs improvement

1 = unacceptable
	QC Plan Evaluation

(summary ratings)
	Comments (details)

	Professional Qualifications
	3
	

	Performance Expectations Prior To Commencement
	4
	

	Communication With Customers
	5
	

	Sub-Products From Suppliers Are Assessed And Feedback Delivered
	4
	

	QC Plan Approved Prior To Commencement
	2
	

	Aligned With District Quality Management Plan
	4
	







   


 (Example Ratings)

To increase the reliability and consistency of the ratings, it is helpful to describe what each scale refers to, both in qualitative terms (5=excellent, 4=good, 3=satisfactory, 2=needs improvement, 1=unacceptable) as well as descriptive terms, to guide rater consistency.   For example, the first criterion above, “Professional Qualifications,” could have rater guidance such as the following:

	Rating
	Rater Guidance (Criteria description)

	5
	Complete, detailed description of qualifications of all staff assigned to the product.  Complete, detailed description of the process to select staff assigned to the product.  Staff selected based on objective measures, such as experience, previous ratings, specialized training, etc.  

PE is experienced and has been evaluated to consider breadth and depth of experience and training, performance on similar products, and level of responsibility.  The organization (A&E consultant or design squad) has demonstrated success with similar projects, including IQA ratings.  (This description of a “5” could continue on with any other characteristics of a QC Plan that optimally addresses “professional qualifications.”)

	4
	General description of all qualifications of staff assigned to the product.  General description of the process to select staff assigned to the product.  Staff selected based on objective measures (but fewer than for a “5”).  

PE is quite experienced, exhibiting some breadth and depth of experience and training, performance on some similar products, and a level of responsibility, but less than that for a “5”.  Organization has demonstrated success on similar products, but perhaps with no IQA ratings to confirm.

	3
	General description of most qualifications of staff (maybe education, but not a portfolio of experience).  Staff selected based on a few (one or two) objective measures.  Organization (consultant or squad) has been generally successful on a spectrum of projects, with some that approximate the scope of the current one.

	2
	General description of some qualifications of staff.  Staff selected based on one objective measure.  Little information to discern track record of organization on similar products.

	1
	Any of the following might trigger a rating of “1”:

· No description of staff qualifications.  

· No evidence that staff was selected based on any objective measure.  

· No information regarding the organization’s track record.


Note that, even with detailed descriptions, there still may be disagreement over adjacent scores.  For example, sometimes a QC Plan will meet some descriptions of a “4” and some of a “3”.  Raters can be directed to choose the closest score, or assign fractional scores, depending on the data input method used.

3. Checkpoints indicating when the IQA engineer should evaluate the implementation of the QC Plan.  

After the initial evaluation of the QC Plan with the designer of the product, the implementation of the QC Plan should be evaluated at the site of the product designer.  The timing of these evaluations, referred to here as checkpoints, could be at certain predetermined dates, or at predetermined stages of product development. While it may be that some checkpoints could be worked out with the product supplier, other checkpoints may need to be “no notice” evaluations to yield reliable indicators of QC Plan implementation.

The number of checkpoints should be enough to ensure that the QC Plan is really being implemented.  For small projects, one checkpoint may be sufficient (unless the plan is not being followed).  However, large projects should have several.  In any case, because IQA occurs at a higher level than QA, the number of IQA checkpoints should be considerably fewer than the number of QA checkpoints.

By combining steps 1, 2, and 3, the following matrix can be created: 

	5 = excellent

4 = good

3 = satisfactory

2 = needs improvement

1 = unacceptable
	QC Plan Evaluation

(summary ratings)
	Check-point 
1
	Check-point 
2
	Check-point 
3

	Professional Qualifications
	3
	
	
	

	Performance Expectations Prior To Commencement
	4
	
	
	

	Communication With Customers
	5
	
	
	

	Sub-Products From Suppliers Are Assessed And Feedback Delivered
	4
	
	
	

	QC Plan Approved Prior To Commencement
	2
	
	
	

	Aligned With District Quality Management Plan
	4
	
	
	


The IQA engineer should determine the timing of the checkpoints after evaluating the QC Plan. In doing so, the IQA engineer should consider the scope and complexity of the project, experience of those performing QC and QA, and the effectiveness the QC and QA Plans. These checkpoints should be coordinated with the “product evaluation” checkpoints described in Chapter 2.  
4. Summaries of the level of implementation of each of the criteria.

Quality experts commonly recommend measuring plan implementation by considering the percent a plan is completed.  Then bands can be created and aligned with standard evaluations of “excellent, good, satisfactory, needs improvement, and unacceptable.” 

Building on the example of features 1, 2, and 3 above, the rating scale for evaluating the QC Plan could be in the first cell below left:

	5 = Excellent (>95 %)

4 = Good (80 – 95%)

3 = Satisfactory (70 – 79%)

2 = Needs improvement (60 – 69%)

1 = Unacceptable (< 60%)
	QC Plan Evaluation
	Check-point 
1
	Check-point 
2
	Check-point 
3

	Professional Qualifications
	3
	3
	3
	3

	Performance Expectations Prior To Commencement
	4
	3
	3
	3

	Communication With Customers
	5
	5
	4
	4

	Sub-Products From Suppliers Are Assessed And Feedback Delivered
	4
	3
	3
	3

	QC Plan Approved prior to commencement
	2
	3
	3
	3

	Aligned With District Quality Management Plan
	4
	3
	3
	3


If color-coding is utilized, the actual percentages, as estimated by the IQA engineer, may be entered instead of ratings 1 through 5.

IQA engineers need to apply flexibility to the ratings to avoid misrepresenting the real quality of the product.  For example, if a PE changed the customer list (added some and subtracted some) as the product unfolded and the configuration of customers changed, the IQA engineer should be rating how well the new plan is being implemented, not the old one. It is more important to estimate the percent of implementation of the “interest behind the plan” than the literal plan itself. 


5. Displays of the above evaluations for each project. 

When all 3 design products are completed, each project will have a “quality control story” that can be summarized, as in the example below:

	 
	PID
	PR
	PS&E

	
	QC Plan Evaluation
	Check Point 
	QC Plan Evaluation
	Check Point 
	QC Plan Evaluation
	Check Point 

	
	
	1
	2
	3
	
	1
	2
	3
	
	1
	2
	3

	Professional Qualifications
	3
	3
	3
	3
	2
	3
	3
	3
	3
	3
	3
	3

	Performance Expectations Prior To Commencement
	4
	3
	3
	3
	3
	2
	2
	3
	3
	2
	2
	3

	Communication With Customers
	5
	5
	4
	4
	3
	2
	2
	3
	3
	2
	2
	3

	Sub-Products From Suppliers Are Assessed And Feedback Delivered
	4
	3
	3
	3
	3
	2
	3
	3
	3
	2
	1
	3

	QC Plan Approved prior to commencement
	2
	3
	3
	3
	2
	2
	2
	2
	1
	1
	3
	2

	Aligned With District Quality Management Plan
	4
	3
	3
	3
	3
	2
	1
	3
	4
	4
	4
	3


How Does IQA Evaluate Quality Assurance for a Design Product?

QA ensures that the entire QC process is taking place, includes review of Design product work at sequential intervals or checkpoints, and ensures end product success.  It is performed by the implementing agency.

The IQA evaluation of Quality Assurance should have the following features:

1. A list of criteria that, if met, will constitute an effective QA Plan. 

2. Summaries and details regarding the evaluation of the QA Plan for each the criteria. 

3. Checkpoints defining when the IQA engineer evaluates the implementation of the QA Plan.  

4. Summaries of the level of implementation of each of the criteria.

5. Displays of the above evaluations for each project.

The features are the same as for Quality Control.  However, despite these common features, there are important differences in the lists of criteria between QC and QA.

The following is an example of criteria for preventive QA: 

	Criteria
	IQA engineer evaluates how well the QA Plan meets the criteria considering the following factors

	Professional Qualifications


	QA personnel credentials – The Quality Manager must be fully qualified by experience and technical training to review the QC activities, and must have completed similar Design products with success.

The QA Manager’s Resume  – Must include a description of duties, responsibilities, and a record of QC experience.  

	QA personnel no incentive to pass poor work


	QA personnel should be insulated from accountability for the product.  For example, QA personnel should have no motivation to approve poor quality work in order to complete the project on time and within budget.  For in-house projects, for instance, a Senior not affiliated with the project should perform QA.  For consultant products this means the implementing agency should not purchase QA management services from the same A & E firm as the one designing the product.

	QA Personnel  approve QC Plan as it evolves


	QA has a systematic approach for reviewing the QC Plan prior to the commencement of the product, as well as important QC Plan changes as the product evolves.  This systematic approach should involve feedback to the organization for current and future improvements of QC Plans.  

Certain components of the QC Plan may be generic, applying to the development of any design product.  At the same time, there needs to be evidence that the QC Plan pertains to the specific product being designed for the project.

	QA Plan assures QC is taking place


	The QA manager, having reviewed the work schedule and knowing the best opportunities to review the progress of the work, should have quality checkpoints for the product review. These checkpoints should occur more frequently than the IQA checkpoints for the QC Plan and QA Plan review.

QA verifies that documentation is being kept of the QC of the product, in case there is a question concerning product quality at a future date.


Table continued…

	Criteria
	IQA engineer evaluates how well the QA Plan meets the criteria considering the following factors

	Feedback provided


	Whether QA not only reviews the QC Plan, but provides feedback to improve the QC Plan.

Whether required corrective action is documented, brought to the attention of the project engineer for review and agreement, and monitored until the issue is resolved.

	Adequate sampling


	Whether the QA manager has determined when QA sampling will take place.  Sampling should be performed frequently enough to detect possible problems, and to prevent substantial rework if problems are detected.

Whether the QA manager plans to evaluate adequate sample sizes of the product being produced. (If the sampling methodology is inadequate to identify likely or costly problems, then the IQA engineer should track the improvement of sampling methods until those methods are found to be effective and efficient.)

Whether the QA Plan uses information technology (such as Microsoft Word’s “track changes”, CADD program analytical features, calculators, etc.) where possible to avoid human error.  

Whether the QA manager is thoroughly trained in identifying representative samples. 

	System to assess sub-products and deliver feedback
	Whether the QA Plan reviews the systematic process to ensure quantity, quality and timeliness of sub-products from suppliers (such as advanced planning studies, right-of-way data sheets, traffic management plans, and preliminary environmental assessment reports) are reviewed prior to the start of a design product. This QC process should include a method for providing feedback to suppliers on the quality of their sub-products.

Whether QA Plan analyzes how supplier inputs affect product quality. 

	Links customer requirements with final product
	Whether the QA Plan ensures product results have been communicated to the customer at proper intervals to ensure the customer is not surprised at the end of product design.

	Verifies quality for end product success
	Whether the end product meets product specifications and is in accordance with customer requirements.


Once IQA has evaluated a QA Plan according to the above criteria, a color-coded, numerical chart like the following can be created to illustrate how that plan has been rated: 

	 
	PID
	PR
	PS&E

	
	QA Plan Evaluation
	Check Point 
	QA Plan Evaluation
	Check Point 
	QA Plan Evaluation
	Check Point 

	
	
	1
	2
	3
	
	1
	2
	3
	
	1
	2
	3

	QA Personnel Qualified
	3
	4
	4
	4
	4
	4
	4
	4
	3
	1
	2
	3

	QA Personnel Have No Incentive To Pass Poor Work
	3
	3
	3
	3
	4
	3
	3
	4
	2
	1
	2
	3

	Approves QC Plan As It Evolves
	4
	3
	2
	3
	4
	3
	3
	3
	2
	1
	2
	3

	Assures QC Is Taking Place
	3
	2
	2
	3
	4
	3
	3
	4
	2
	1
	3
	3

	Feedback Provided
	2
	2
	1
	3
	4
	3
	2
	5
	2
	1
	4
	3

	Adequate Sampling
	2
	2
	3
	3
	3
	2
	3
	3
	3
	1
	1
	4

	System To Assess Sub-Products And Deliver Feedback
	3
	3
	2
	2
	3
	3
	3
	3
	3
	1
	1
	4

	Links Customers Requirements With Final Product
	3
	4
	2
	2
	3
	1
	3
	3
	2
	1
	2
	3

	Verifies Quality For End Product Success
	3
	4
	2
	2
	3
	2
	2
	3
	1
	2
	2
	2



Chapter 2 - Design Product Evaluation

The previous chapter describes the IQA element of evaluating QC and QA Plans, and the implementation of those plans, for each PID, PR, and PS&E.  The second IQA element is an independent evaluation to verify that the PID, PR, and PS&E fulfill the final design product’s requirements. 

How does IQA evaluate a final design product?

In order to evaluate a final design product, the IQA Plan should have the following features:

1. A list of criteria against which design products should be evaluated.

2. A corresponding list of functional areas with responsibility in the District/Region for each of the criteria in #1 above.

3. Checkpoints specifying when the IQA engineer should obtain evaluations from functional experts.

4. A summary of the level of design product quality for each of the above criteria.

5. A summary display of the product evaluations for each product.

At this time mandating standardized IQA processes is not prudent, since no processes have yet been proven to be optimal for the Department.  At some point in the future it may be appropriate to standardize the above features for all Districts.  At this point the Headquarters Division of Design wants to promote flexibility within the Districts so that it can be learned which IQA activities lead to demonstrable improvement in design product quality. 

This conceptual element of IQA involves evaluation of the PID, PR or PS&E during and after production. Conforming to current Department circulation practices, this evaluation is the responsibility of each of the key functional areas.  This task should not be delegated to the IQA engineer to insure each functional area “owns” their ratings. 

The IQA engineers facilitate the timely gathering of ratings and comments at the specified checkpoints and ensure data is accurately recorded. The IQA engineers also work together to continuously improve the quality of the data so managers and staff have enough confidence in the data to use it to prioritize issues for resolution.

In addition, an IQA engineer is responsible for assisting the functional areas to make the evaluation, to maximize inter-rater reliability, and to record the evaluation. 

What follows is an example of how the features might be implemented:

1. A list of criteria against which a design product can be evaluated.

An example of criteria for evaluating the overall project, which could also apply to PIDs, PRs and PS&Es, follows:  

	Performance Criteria

	Safe

	Designed to operate as planned

	Scope and cost consistent with purpose and need

	Costs well managed (support & capital)

	Timely

	Risks well managed

	Meets purpose and need

	Maintainable

	Minimized impact

	Meets or exceeds standards or approved design exceptions

	Legal, cost effective standards for construction contract documents

	Constructible


2. Corresponding list of functional areas with responsibility in the District for each of the requirements in #1 above.

The following table shows the key functional areas within each District that are responsible for each of the above performance criteria: 

	Performance Criteria
	Key Function

	Safe
	Traffic, Maintenance, Construction

	Designed to operate as planned
	Traffic

	Scope and cost consistent with purpose and need
	Program Manager, Sponsor

	Costs well managed (support & capital)
	Project Management, Sponsor

	Timely
	Project Management, Sponsor

	Risks well managed
	Project Management, Sponsor

	Meets purpose and need
	Sponsor, Design (or Planning if PID author)

	Maintainable
	Maintenance

	Minimized impact
	Environmental, R/W and Sponsors

	Meets or exceeds standards or approved design exceptions
	Design

	Legal, cost effective standards for construction contract documents
	DES, Construction

	Constructible
	DES, Construction


Checkpoints specifying when the IQA engineer should obtain evaluations from functional experts.  

	Performance Criteria
	Key Functions
	PR Check pt 1
	PR Check pt 2
	PR Check pt 3
	PR Check pt 4

	Safe
	Traffic, Maintenance, Construction
	
	
	
	

	Designed to operate as planned
	Traffic
	
	
	
	

	Scope and cost consistent with purpose and need
	Program Manager, Sponsor
	
	
	
	

	Costs well managed (support & capital)
	Project Management, Sponsor
	
	
	
	

	Timely
	Project Management, Sponsor
	
	
	
	

	Risks well managed
	Project Management, Sponsor
	
	
	
	

	Meets purpose and need
	Sponsor, Design (or Planning if PID author)
	
	
	
	

	Maintainable
	Maintenance
	
	
	
	

	Minimized impact
	Environmental, R/W & Sponsors
	
	
	
	

	Meets or exceeds standards or approved design exceptions
	Design
	
	
	
	

	Legal, cost effective standards for construction contract documents
	DES, Construction
	
	
	
	

	Constructible
	DES, Construction
	
	
	
	


These checkpoints can be coordinated with the checkpoints for QC and QA implementation (as described in Chapter 1).  Appendix 5 illustrates how checkpoints can be determined during PID, PA&ED, and PS&E phases.  These checkpoints can be modified to address the intricacies of the individual project, the experience of the product supplier, and the anticipated effectiveness of the QC and QA Plans.

3. A summary of the level of design product quality for each of the requirements.

Current Department practice is to circulate design products to these functional experts for comment. IQA engineers would facilitate the gathering of comments and assist the functional experts in rating the product in such a way that rating criteria are consistently applied, thus producing data that creates confidence in its reliability. 

Below is the rating scale from Chapter 1 that correlates color-coded, numerical and verbal ratings:

	Rate
	Color
	Criteria

	5
	Blue
	Excellent

	4
	Green
	Good

	3
	Yellow
	Satisfactory

	2
	Orange
	Needs Improvement

	1
	Red
	Unacceptable


Combining the above rating methods for an evaluation of a PR could yield the following:

	Performance Measures
	Key Functions
	PR Check point 1
	PR Check point 2
	PR Check point 3
	PR Check point 4

	Safe
	Traffic, Maintenance, Construction
	2
	2
	3
	3

	Designed to operate as planned
	Traffic
	3
	3
	3
	3

	Scope and cost consistent with purpose and need
	Program Manager, Sponsor
	2
	3
	4
	4

	Costs well managed (support & capital)
	Project Mgt, Sponsor
	3
	3
	4
	5

	Timely
	Project Mgt, Sponsor
	4
	4
	4
	5

	Risks well managed
	Project Mgt, Sponsor
	4
	4
	4
	5

	Meets purpose and need
	Sponsor, Design (or Planning if PID author)
	4
	4
	4
	5

	Maintainable
	Maintenance
	3
	3
	3
	3

	Minimized impact
	Environmental, R/W and Sponsors
	3
	3
	4
	4

	Meets or exceeds standards or approved design exceptions
	Design
	4
	4
	4
	4

	Legal, cost effective standards for construction contract documents
	DES, Construction
	4
	4
	4
	4

	Constructible
	DES, Construction
	4
	4
	4
	4


In order to make the above table meaningful to both evaluators and to those receiving comments, both groups would need to be aware of the "parameters" within which the project team produced the project.  For instance, if the project were a CAPM job, it would be outside the scope of the project to address operational issues or major drainage improvements; in such a case, Traffic and Maintenance should not expect those issues to be addressed. To communicate these types of project parameters, it might be necessary to include in the evaluation form a brief description of a project’s purpose and need and other constraints the project development team had to deal with.

Scoring guidelines could be established and given to raters prior to evaluation of a design product. This framework would translate a numerical and color-coded scoring scale into a textual description of the various scale points.  

For example: 

	Rate & Criteria
	Comments

	5

“Excellent”
	· Complete

· All previous issues/comments addressed, and reviewers can easily see that they have been addressed

· No comments/changes are necessary

	4

“Good”
	· Complete

· Minor errors only, no major issues

· All previous comments/topics addressed

	3

“Satisfactory“
	· Complete, but lacking thoroughness, or not fully discussed/addressed

	2

“Needs improvement”
	· Contains lots of errors 

	1

“Unacceptable”
	· Not ready for review

· Incomplete submittal (unless prior agreement has been reached that partial submittal is OK)

· Previous comments not addressed

· Purpose and need not agreed to

· Scope not agreed to prior to submittal

· Contains fatal flaws (e.g.,  design exceptions not addressed)


Distributing scoring guidelines ahead of time would increase consistency and reproducibility amongst raters, leading to a more reliable evaluation. The various functional areas’ scores should not simply be averaged since a minority opinion might carry great importance to the overall rating. The scoring guidelines could be presented as a general checklist that each functional area could further refine to emphasize its specific areas of interest.

It is important to note that there may be times when management decides to move a project forward despite a rating of 2, or even 1.  This decision should not change the rating.  Each rating should be kept as an accurate record of product quality as seen by a particular functional area at a particular checkpoint.  How a rating is used for managerial decision-making, to reduce risk and increase quality, is the prerogative of management. 

The IQA rating system should not serve as the only record of project risks presented to management.  Risk management plans are equally important for QC and QA assessment.  Risks should be documented prior to commencement of the product, and upon identification of a problematic issue. These risks should be either mitigated or notice of them elevated to management.       

Finally, if the goal is to optimize the criteria so that a project obtains the highest quality possible, tradeoffs are inevitable.  For example, “waiting for 5’s” on some criteria will eventually erode good ratings on criteria like timeliness and cost.  

4. A summary display of the product evaluations for each project.

Eventually, as a project evolves through the PID, PA&ED, and PS&E phases, a final evaluation of the design products for a single project might look like the following:

	
Criteria
	PID
	PR
	PS&E

	
	Checkpoint Numbers

	
	1
	2
	3
	4
	Final
	1
	2
	3
	4
	Final
	1
	2
	3
	4
	final

	Safe
	 4
	1 
	3 
	3
	3 
	2
	2
	3
	3
	3
	 3
	3
	3
	3
	3

	Designed to operate as planned
	 4
	 4
	 4
	 4
	4
	3
	3
	3
	3
	4
	 4
	4
	4
	4
	4

	Scope and cost consistent with purpose and need
	3
	2
	4
	3
	3
	2
	3
	4
	3
	3
	2
	3
	3
	3
	3

	Costs well managed (support & capital)
	 4
	 3
	 3
	 4
	 4
	3
	3
	4
	5
	3
	 3
	3
	2
	3
	3

	Timely
	 4
	 4
	 4
	 4
	 5
	4
	4
	4
	5
	4
	 4
	4
	4
	4
	4

	Risks well managed
	 4
	 4
	 2
	 4
	 4
	4
	4
	4
	5
	4
	 3
	3
	4
	4
	4

	Meets need
	 1
	 3
	3
	3
	 3
	4
	4
	4
	5
	4
	 4
	2
	4
	4
	4

	Maintainable
	 4
	 3
	 1
	 3
	 4
	3
	3
	3
	3
	4
	 3
	3
	3
	3
	3

	Minimized impact
	 4
	 3
	 3
	 3
	 3
	3
	3
	4
	4
	4
	 4
	4
	4
	4
	4

	Meets or exceeds standards or approved design exceptions
	 4
	 1
	 3
	 3
	4
	4
	4
	4
	4
	3
	 4
	4
	4
	4
	4

	Legal, cost effective standards for construction contract documents
	 4
	 3
	 3
	 3
	 3
	4
	4
	4
	4
	4
	 4
	4
	2
	3
	3

	Constructible
	 4
	 4
	 4
	 4
	 4
	4
	4
	4
	4
	3
	 4
	2
	3
	4
	3


Note that the role of IQA should be to inform management and staff (i.e., to notify them that a product does or does not conform to product quality criteria).   However, it is not the role of IQA or the IQA engineer to take responsibility for corrective action, which is the job of the design product’s supplier.  

How should sampling be used to evaluate a design product?

Regardless of who is actually generating the ratings and comments, representative sampling to evaluate the product should be considered when:

· It is not necessary to collect information about the entire product to determine if there is a problem or to answer a question.

· It would take too long to systematically evaluate an entire product, particularly if the product is large and/or dispersed.

· Evaluating the entire product would be labor-intensive and require significant resources.

Depending on the criteria being applied in the evaluation, sampling can range from evaluating calculations (e.g., traverses, hydraulic capacity, etc.) to determining how well a product complies with guidance or policies (e.g., the RTL Guide, PDPM, HDM, etc).

There are numerous sampling methods (random, systematic, stratified, convenience, etc.), but the objective of all types of sampling is the same: the samples evaluated should be representative of the entire product. “Judgment sampling,” in which the evaluator selects the sample based on judgment, is probably the most appropriate for evaluating design products.  This is because many factors (past experience of the evaluator with products produced by the product PE, the PE’s resume and qualifications, first impressions of the product, and errors and omissions discovered in the first or subsequent samples) must be considered to determine the size and location of samples to be evaluated. 



Chapter 3 - Project Development (PD) System Evaluation

What is the context for design products?

Chapters 1 and 2 focused on the quality of “design products.”  It has been suggested that the quality of design products cannot be fully assessed unless it is seen in the broader context of overall project outcomes.

Outcome or results data is critical in the quest for continuous improvement.  Take “Weight Watchers,” for example.  Measuring (and limiting) calories (or points) is a process measure that has proven to be a very good predictor of successful weight loss.  However, ultimately weight loss must be verified by the scale to ensure the process measure (counting points) is really predictive.  Likewise, while the ratings a PID, PR, and PS&E receive may be a predictor of project success, it is not until the project results are verified by safety, maintenance, and operations data that a project can be deemed excellent.

The Division of Design acknowledges that the gathering of project outcome data will require collaboration with other functional areas, as well as the leadership of the District Director.  Performance outcome data reflect the cumulative effect of all functional areas performing project development work; hence the subject of this chapter requires a heightened level of collaboration amongst functional areas. Utilization of outcome data may point to the next evolution of IQA.

It is important to keep system evaluation in mind as IQA processes are being developed.  However, the details of project development system evaluation are beyond the scope of IQA framework for design products because system evaluation involves all project development functional areas. Until QC and QA Plans are routinely created, implemented and evaluated (Chapter 1) and design products are routinely evaluated against the criteria of all customers and stakeholders (Chapter 2), the necessary ingredients to meaningfully address system review will not be in place.  So the best place to start is to begin creating and implementing the systems described in Chapters 1 and 2.

What are examples of project outcome data?

Two different types of project outcome data may be useful: count data and ratings data.  

Examples of count data from design  completion to end of design life are:

· Cost of CCO/Claims 

· Adjustment of working days/claims 

· Number of survey requests 

· Whether the contract bid is consistent with the engineer’s estimate

· Project impacts

· R/W delays

· Utility delays

· Whether lane closures meet TMP requirements

· Construction staging

· Collisions related to construction

· The extent to which construction staging benefits the traveling public

· The level of maintenance effort (is it equivalent to that for similar facilities?)

· Maintenance frequency

· Maintenance exposure

· Avoiding overlap between maintenance project and design period

· Collision rates

· Avoiding safety projects within set time 

· Whether traffic operations improved within design period

· Whether customers/stakeholder opinions are considered

· Whether purpose & need are fulfilled

· Whether project delivered within cost, scope, and schedule

· Whether external commitments are met

Examples of ratings data from construction completion to end of design life could be:

	Criteria
	Project 

Outcomes

	
	

	
	Immediate
	5 Year
	10 Year
	Life

	Safe
	4
	2
	2
	2

	Designed to operate as planned 
	4
	3
	2
	2

	Scope and cost consistent with purpose and need
	5
	
	
	

	Costs well managed (support & capital)
	5
	
	
	

	Timely
	5
	
	
	

	Risks well managed
	5
	3
	2
	2

	Meets need
	3
	3
	3
	3

	Maintainable
	3
	2
	2
	3

	Minimized impact
	4
	3
	3
	3

	Meets or exceeds standards (or approved design exceptions)
	4
	4
	4
	4

	Legal, cost effective standards for construction contract documents
	4
	
	
	

	Constructible
	4
	
	
	


IQA has greater value when it is seen in the context of an entire project rather than in the context of individual design products. For example, a PR has minimal importance to the ultimate customers. It is only in the context of what a PR does for a constructed project that its value can be assessed. A paving project PR provides no immediately recognizable service or value to the traveling public that desires to drive on a smooth pavement. Rather, the traveling public sees value when the constructed project yields a smooth pavement surface. Furthermore, while the immediate results of a project are important, the value of a project can only truly be determined if the project results are assessed over the design life of the project.  Such life-long information can be used for institutional learning.

What is needed for project development system review?

With the addition of overall project outcome data, it is now possible to make some inferences about the contributions of the PID, PR and PS&E to the quality of the overall project.  

For example, putting evaluations of design products together with project outcomes might yield the following history for quality analysis:

	Criteria


	PID
	PR
	PS&E
	Project

Outcomes

	
	Checkpoint Numbers
	

	
	1


	2


	3


	4


	Final
	1


	2


	3


	4


	Final
	1


	2


	3


	4


	Final
	Immed
	5yr
	10yr
	Life

	Safe
	4
	1
	3
	3
	3
	2
	2
	3
	3
	3
	3
	3
	3
	3
	3
	4
	2
	2
	2

	Designed to operate as planned
	4
	4
	4
	4
	4
	3
	3
	3
	3
	4
	4
	4
	4
	4
	4
	4
	3
	2
	2

	Scope and cost consistent with purpose and need
	3
	2
	4
	3
	3
	2
	3
	4
	3
	3
	2
	3
	3
	3
	3
	5
	
	
	

	Costs well managed (support & capital)
	4
	3
	3
	4
	4
	3
	3
	4
	5
	3
	3
	3
	2
	3
	3
	5
	
	
	

	Timely
	4
	4
	4
	4
	5
	4
	4
	4
	5
	4
	4
	4
	4
	4
	4
	5
	
	
	

	Risks well managed
	4
	4
	2
	4
	4
	4
	4
	4
	5
	4
	3
	3
	4
	4
	4
	5
	3
	2
	2

	Meets need
	1
	3
	3
	3
	3
	4
	4
	4
	5
	4
	4
	2
	4
	4
	4
	3
	3
	3
	3

	Maintainable
	4
	3
	1
	3
	4
	3
	3
	3
	3
	4
	3
	3
	3
	3
	3
	3
	2
	2
	3

	Minimized impact
	4
	3
	3
	3
	3
	3
	3
	4
	4
	4
	4
	4
	4
	4
	4
	4
	3
	3
	3

	Meets or exceeds standards or approved design exceptions
	4
	1
	3
	3
	4
	4
	4
	4
	4
	3
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Legal, cost effective standards for construction contract documents
	4
	3
	3
	3
	3
	4
	4
	4
	4
	4
	4
	4
	2
	3
	3
	4
	
	
	

	Constructible
	4
	4
	4
	4
	4
	4
	4
	4
	4
	3
	4
	2
	3
	4
	3
	4
	
	
	


In addition, if historical quality analysis seems to point to a problem with the PR, one can look further by investigating the data collected about the QC and QA regarding the PR to see if that might shed light on the root cause of the problem.  

As shown below, another use of outcome data combined with QC/QA data is to perform an analysis regarding QC/QA system effectiveness. 

	
	Was a quality project achieved?

	
	Yes
	No

	Was QC/QA implemented?
	Yes
	QC/QA system is working
	Make QC/QA system preventive

	
	No
	OK for this project, but what about other projects?
	Poor outcomes probably due to inadequate QC/QA implementation 


System review calls for assembling the array of project outcome data for many projects, and comparing this outcome data with the product, QC, and QA data in an attempt to draw conclusions regarding systemic issues. Such system analysis could help indicate what policies and procedures should be targets for improvement.  This could lead to improvements in the process of developing a product, or it could lead to improvements in the QC or QA process.  

Eventually system review will be a better approach to quality improvement because it will avoid the error of assuming that if product measures are good, the products must be performing their roles well.  In fact, if project results are disappointing, but product results and QC and QA indicators look good, then a reassessment of the processes of evaluating QC, QA and design products is in order.  Ultimately, only the overall project outcomes have real value.  QC and QA evaluation measures (Chapter 1) and product evaluation measures (Chapter 2) are only useful in so far as they predict overall project outcomes.  So it is critical to verify that these QC/QA/product evaluation measures do, in fact, predict overall project measures. 

A word of caution may be appropriate here regarding drawing conclusions not warranted by the data.  For example, if it is noted that Traffic Operations identified safety concerns early on in the project development process (say, an “orange” in the PID phase), and an “orange” is observed at the 10-year checkpoint after the project was completed, one might assume that the PID “orange” was a predictor of the 10-year “orange”, when, in fact, the specific issues were totally unrelated.  A similar problem could occur by assuming that measurable performance indicators of a transportation corridor (disappointing results in accident rates, for example) were caused by some failure in a project, when in fact the results could be greatly influenced by unrelated and uncontrollable factors such as the economy, fuel prices, concurrent construction, cumulative effects of other corridor projects, seasonal factors, weather, etc.  One would need to identify and quantify these variables in order to begin to isolate the effects of a single project on the entire corridor’s performance.  

What is involved in project development system improvement?

Once the above project development system analysis is performed, and issues with the system are identified, the focus should switch to how the system can be improved. 

The following are several types of initiatives for improving the project development system:

· Improve the IQA system if it is not predicting project success (e.g., good product ratings but poor project ratings).

· Improve the process of creating a design product if a problem with a product keeps surfacing (e.g., if insufficient alternatives are being evaluated in Project Reports).

· Improve the QC/QA process if it is not detecting issues before they become problems.

· Improve the project evaluation system if results data are not seen as credible enough to use to prioritize systemic issues.

· Improve the collaborative culture, project quality management plans, and customer/supplier partnerships if functional areas are focused primarily on their interests (such as constructability, timeliness, maintainability, or design standards) at the expense of other interests.

As mentioned earlier, project development system evaluation is really beyond the scope of this Framework.  However, it is important to have the end in mind as initial quality management systems are created and implemented. Eventually, all quality indicators (Chapters 1 and 2) need to be predictive of project outcomes.
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· Appendix 1 - Deputy Directive 23 - Roles and Responsibilities for Development of Projects on the State Highway System 

· Appendix 2 - Deputy Directive 90 - Funding of Quality Management Work on State Highway Projects 

· Appendix 3 – Legal Issues 
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· Appendix 5 – Example Checkpoints That May Be Adapted For IQA

Appendix 1 – Deputy Directive 23

Inserted for convenience of the readers of this framework only; policy is subject to change.

Deputy Directive
Number: DD-23-R1

Refer to
 
Director's Policy:



03 - 
Safety and Health


06 - 
Partnerships


07 - 
Project Delivery


08 - 
Freeway System Management


10 - 
Commitments


14 - 
Quality in Caltrans


Effective Date:
February 2007


Supersedes:
DD-23 (6-28-94) 

TITLE

Roles and Responsibilities for Development of Projects on the State Highway System

POLICY

The California Department of Transportation  (Department), as owner/operator of the State Highway System (SHS), has the statutory and inherent obligation to ensure that all modifications or additions to the SHS, regardless of project sponsor or funding source, are:

· Safe, operational, maintainable, compatible and of good value.

· Providing for the efficient multimodal movement of people and goods.

· In the best interest of the general public.

· Developed and constructed in compliance with laws and regulations that govern the use of State and Federal transportation funds.

· Developed and constructed in partnership with vested stakeholders.

The Department meets its obligations by:

· Engaging in early and continuous partnerships and ensuring accountability amongst project sponsors, implementing agencies, stakeholders, departmental functional units, local, regional and transit agencies, Tribal Governments, developers and consulting firms employed by the Department or its partners.  

· Ensuring that all projects on or proposed for the SHS are planned, developed and constructed efficiently and effectively in accordance with standards and practices defined in various Department policies, procedures, manuals and guidance documents.  

· Maintaining ultimate approval authority for all projects on the SHS.

· Keeping the public informed through appropriate community outreach.

DEFINITIONS/BACKGROUND

Owner/Operator is that entity ultimately responsible for the operation, maintenance and tort liability of a facility.  Per Government Code (GC) 14520.3 (b), the Department is the owner/operator of the SHS.

Project is that temporary endeavor undertaken to plan, develop and construct an improvement, modification, or addition to the SHS.

Project Sponsor secures funding for the project and serves as the project advocate.  The project sponsor chooses an Implementing Agency for each project component and is the customer of the Implementing Agency.  The Department is the sponsor for all projects funded solely from the State Highway Operation and Protection Program and most projects funded from the Interregional Improvement Program.

The Implementing Agency is that entity charged with successful completion of each project component as defined in GC Section 14529 (b):

1. Project Initiation Document (PID).1
2. Completion of all permits and environmental studies.

3. Preparation of plans, specifications, and estimates.

4. Acquisition of rights-of-way, including, but not limited to, support activities.

5. Construction, construction management and engineering, including surveys and inspection.

There could be a different Implementing Agency for each component of a project. To ensure clear lines of responsibility, only one agency can be the Implementing Agency for a single component.  Contract advertisement, award and administration shall be completed by the same Implementing Agency.

Deputy Directive (DD) 23, “Developing Special Funded Projects,” dated 
June 28, 1994, established roles and responsibilities for projects on the SHS funded by others.  The passage of Senate Bill 45 in 1997 and Proposition 35 in 2000 redefined these roles and responsibilities, necessitating the revision of this DD to be consistent with current statute.

_______________

1. Although the PID is not listed as a project component in GC 14529 (b), it is required in GC 14526 (b) and 14527 (g) before the start of the components in 14529 (b). This implies the PID is an additional component. 

RESPONSIBILITIES

Project Sponsors:

· Identify and prioritize the projects they sponsor.

· Identify the purpose and need for their project relative to the SHS. 

· Establish project goals and evaluate project outcomes relative to the established goals.

· Serve as advocates for their projects, and secure funding from the various funding programs or other sources.

· Choose an Implementing Agency or Agencies for project components.

· Secure funding for the preparation and completion of project components as defined in GC Section 14529 (b).

· Secure funding for the preparation and completion of activities at the project team and functional level to perform quality control and quality assurance activities to ensure compliance with Department policies, standards and practices.

Implementing Agencies:

· Deliver project components on time and within budget.

· Deliver quality project components in accordance with Department policies, standards, and practices to ensure the project is in the best interest of the general public and to preserve the immunities established by law to protect the Department and its employees.

· Implement adequate quality control and quality assurance procedures to ensure project components comply with Department policies, standards, procedures, and best practices.

· Ensure that project component closeout activities are completed, including, but not limited to, survey monumentation, as-built plans, environmental commitments compliance, and right-of-way.

Deputy Director, Project Delivery:

· Establishes and ensures implementation of Department policies, standards, procedures, and best practices for Project Delivery.

· Establishes a Quality Management System for Project Delivery for use on all projects developed or proposed for the SHS.

· Provides capital outlay support (COS) resources for the timely and quality delivery of products and services.

Deputy Director, Maintenance and Operations:

· Establishes and ensures implementation of Department policies, procedures, and best practices for issuance of encroachment permits.

· Establishes and ensures implementation of Department policies, procedures, and best practices for maintenance and operations of SHS.

· Provides maintenance and operations support resources for the timely and quality delivery of products and services, including encroachment permits and owner-operator activities in support of project delivery.

Deputy Director, Planning and Modal Programs:

· Ensures that implementation of projects on or proposed for the SHS are consistent with the Department’s Interregional Transportation Strategic Plan vision.

· Provides resources for the development of PIDs, including quality control and quality assurance or independent quality assurance activities.

Division Chiefs:

For each Division’s respective area of responsibility relative to the efficient and timely delivery of quality projects on or proposed for the SHS:

· Develop and implement standards, procedures, and best practices.

· Develop and implement guidance, tools, and training.

· Provide statewide direction and standards for activities required to ensure compliance with Department policies, standards, and best practices.

· Measure and monitor critical project deliverables by Districts.
· Perform process reviews, ensuring the consistent and effective application of Department standards, procedures, best practices, and quality management activities.
· Implement a system of continuous quality improvement using information learned from measuring and monitoring deliverables and from process reviews.
District Directors:

· Assess the feasibility of the project sponsor’s ability to obtain funding for the proposed project component(s) through completion before Department begins work on the PID or subsequent project component.

· Assess a project’s purpose and need relative to its public benefit and impact to the SHS.

· Appoint a primary point of contact for the Department for each project.

· Determine and provide those activities necessary to fulfill the Department’s owner/operator obligations for those projects impacting the SHS, including, but not limited to:

· Implementation of quality control and quality assurance practices for each project component for which the Department is responsible;

· Implementation of independent quality assurance (commonly referred to as oversight) for each project component that is the responsibility of others.

· Ensure project decisions are made through public outreach and involvement of stakeholders.

· Enter into cooperative or highway improvement agreements as appropriate with project sponsor prior to expenditure of COS resources.

· Inform stakeholders of the policies, standards, procedures, and best practices required by the Department and Federal Highway Administration.

· Deliver on commitments made to partners and customers, based on statutory authority and available resources, and ensure the timely delivery of quality products and services for which the Department is responsible.

· Ensure that departmental functional support units are properly resourced to deliver timely and quality products and services.

· Determine the appropriate agency to be lead under the California Environmental Quality Act per current Department policy.

Public Information Officers:

· Communicate to the public, specific actions that will be taken to restore or minimize effects of all construction, maintenance, permitting, planned emergency restoration, or other activities on the SHS.

Managers, Project Managers, Functional Managers, and Supervisors:

· Empower employees with the tools, resources, time and training to deliver the products and services for which the Department is responsible. 

· Participate in the development of work plans defining project scope, cost, schedule, resource, and quality requirements.

· Prioritize commitments to ensure the successful delivery of both the Department’s and external project sponsors’ projects.

· Ensure that work does not begin without appropriate authorization.

· Notify their District Director and Deputy District Directors, via established chains of command, of any changes or problems that could delay the successful delivery of a project.

· Ensure project compliance with Department policies, standards, procedures, and best practices.

· Engage the appropriate Department public information office early in the project delivery process through project construction completion.

Employees:

· Provide quality and timely products and services by using the appropriate tools, resources, time, and training.

· Communicate to their project managers, supervisors, and impacted functional units any changes or problems that could impact the timely, efficient delivery of a project or project component.

APPLICABILITY
All employees involved with the delivery of modifications or additions to the SHS.

Original Signed By






February 23, 2007

RANDELL H. IWASAKI
Date Signed

Chief Deputy Director 

Appendix 2 – Deputy Directive 90

Inserted for convenience of the readers of this framework only; policy is subject to change.

Deputy Directive
Number: DD-90
Refer to
Director's Policy:



DP - 03 - 
Safety and Health


DP - 06 - 
Partnerships


DP - 07 - 
Project Delivery


DP - 08 – 
Freeway System


Management


DP - 10 – 
Commitments


DP - 14 – 
Quality in Caltrans


Effective Date:
December 2006


Supersedes:
NEW

TITLE

Funding of Quality Management Work on State Highway Projects

POLICY

The California Department of Transportation (Department) will perform the quality management work needed to fulfill its owner/operator responsibilities for projects on or proposed for the State Highway System (SHS).  If a government agency is the project sponsor, this work will be at State expense because it provides a benefit to the State.  Otherwise, it will be at the expense of the project sponsor.  The work at State expense consists of:

· Quality control and quality assurance for each project component for which the Department is the Implementing Agency, and

· Independent quality assurance for all projects on or proposed for the SHS.

DEFINITIONS

Quality Management consists of discrete activities that establish the quality objectives, policies and responsibilities within the project delivery process, and the implementation of these activities.  

· Quality Control – The operational processes, practices and activities performed at the project team level during the project delivery process to ensure that the product meets the project’s purpose and need and fulfills established quality requirements.  

· Quality Assurance – The activities performed within the Implementing Agency during the project delivery process that provide the confidence that the project team is fulfilling established project requirements and expectations.  

· Independent Quality Assurance – The activities performed by the Department at a project level to ensure that the Implementing Agency’s quality assurance activities result in projects being developed in accordance with Department standards, policies and practices and the Quality Control plan provided by the Project Sponsor.  

Owner/Operator is that entity ultimately responsible for the operation, maintenance and tort liability of a facility.  Per Government Code (GC) 14520.3 (b), the Department is the owner/operator of the SHS.

Project Sponsors secure funding for projects and serve as project advocates.  The sponsor chooses an Implementing Agency and is the customer of the Implementing Agency.  The Department is the sponsor for all projects funded from the State Highway Operation and Protection Program and most Interregional Improvement Program projects.

State Expense refers to funds appropriated to the Department by the Legislature from sources other than reimbursements.
The Implementing Agency is the entity charged with the successful completion of each project component as defined in GC Section 14529 (b):

· Project Initiation Document

· Completion of all permits and environmental studies.

· Preparation of plans, specifications, and estimates.

· The acquisition of right-of-ways, including, but not limited to, support activities. 

· Construction, construction management, and engineering; including surveys and inspection.

There could be a different Implementing Agency for each component of a project.  To ensure clear lines of responsibility, only one agency can be the Implementing Agency for a single component.

The Implementing Agency should not be confused with Lead Agency as defined under California Environmental Quality Act and National Environmental Policy Act.

RESPONSIBILITIES

District Directors:
· Develop and implement District or Region Quality Management Plans, identify, request and assign the resources needed to perform quality management as part of the annual budget process.

Division Chiefs:

· For their respective functions, provide guidance on what work is included in quality control, quality assurance, and independent quality assurance.
· Implement performance measures related to compliance.

Managers, Project Managers, Functional Managers, Supervisors, Public Information Officers and Employees:

· Provide quality and timely products, services and information.
· Communicate to impacted persons any changes or problems that could impact the timely, efficient delivery of a project or project component
APPLICABILITY
All employees involved with the delivery of State Highway projects.

Original Signed By






December 20, 2006

RANDELL H. IWASAKI
Date Signed

Chief Deputy Director 
Appendix 3 – Legal questions related to IQA

The quality management goal is to assure an overall product meets or exceeds the expectations of the set requirements.  Understanding the legal parameters of all parties involved in developing a quality product is important.  Here are some possible questions that one might consider in managing quality products.

Question: Does an IQA engineer (the Department) face any potential liability for products produced by others?

IQA engineers should consider that their actions are subject to the Government Code (GC) pertaining to public employee liability.  A public employee performing his duties that are within the scope of work and found to be negligent, may be held responsible; yet the Department will be required to indemnify the Department employee (GC § 820(a)).  Similarly, a Department employee may not be held liable for another person’s omission (GC § 820.8).   However, the IQA engineer should be diligent in performing his/her duties to assure a quality product is produced.

Question: What is design immunity and does this apply to architectural and engineering (A&E) consultants?

Design immunity is a legal term to remove the Department from a legal tort case in which the plaintiff claims the Department created a dangerous condition that contributed to the tort and are due compensation.  Typically, such cases are brought to court due to an accident occurring during or after construction. If justified and approved by a judge, the Department will exercise its design immunity (GC § 835) and be removed.  The Department’s justification and approval will be based on these factors:  

a. A designed feature caused the tort. 

b. The Department approved the design feature before being constructed.

c. Evidence demonstrates a reasonable application of engineering judgment used in the development of the design feature. The judgment utilized was prevailing engineering practice, standards, and guidance. 

An A&E consultant employed by contract through a local agency or the Department are not public employees and do not have the privilege of being indemnified nor having design immunity.  IQA approval does not transfer this liability from the A&E consultant to the Department.  

However, the IQA engineer approval of a PS&E product is needed before completing the final contract preparation. This approval is required for assuring the final  design or PS&E conforms to the policies, standards, and department business practices as required in the Public Contract Code § 10120. Guidance is found in the Plan Preparation manual (http://www.dot.ca.gov/hq/oppd/cadd/usta/ppman/default.htm.)

Question: Who is accountable for design product errors and omissions (i.e. professional liability)? 

The product supplier in responsible charge is accountable for the error and omission of that product.  For A&E consulting firms, professional liability and general liability insurance are required by the Department and most local agencies. These insurances are needed for errors and omissions.  Errors are details that were incorrect or insufficient; whereas omissions are details, or lack thereof, that are silent in the development of construction plans. Errors and omissions affect the project cost, scope, schedule or final constructed project.   Such findings may lead to additional costs or additional liability even after a project is constructed.  The A&E consulting firm may be subject to these additional costs and liability.  Typically, the Department accepts this accountability for its own products and may choose to re-scope or acquire additional funds to remedy an error or omission.  As for A&E consultant designed products, they may be subject to damages by the project sponsor to remedy the errors and omissions.  The Department utilizes the following requirements for determining if significant damages should be in incurred by an A&E consultant (reference June 30, 2004 memo from Mike Leonardo, Acting Chief Engineer).  Evaluations of the criteria are as follows: 

· The A&E consultant properly applied his/her skill, knowledge, and abilities compared to reputable design professionals in similar circumstances. 

· The A&E consultant properly used due care and responsibility similar to other reputable design professionals and in similar circumstances.

The IQA engineer plays a key role in assuring the quality management system is in place to reduce the possibility of any errors or omissions.  

Question: Does providing comments and ratings compromise the Department’s liability?

The Department provides the necessary reviews and comments as a means to assure quality.  The rating is a tool to focus attention and is not subject to possible liabilities. For consultant-designed products, these comments can inadvertently be used against the Department.  The consultant may claim that he was directed by the Department and therefore not liable for damages.  The nature of the comments should be limited to questioning the engineering judgment compared to directing specific changes or making specific recommendations. For example, a comment may simply state that the feature does not conform to a standard or verify if the plans conform to the said standard.  


Similarly, the Department may be subject to a future tort case, where such comments may be used against the Department.  Care must be exercised in providing comments by using adjectives or opinions versus facts.  For example: “this feature is dangerous” (opinion) versus “this feature is not standard” (fact).

Question: Are there professional ethics involved in developing a design product?


All design products are required to be developed and signed by a licensed professional.  The licensed professional is obligated to comply with the Professional Engineer’s act by assuring the product or services safeguard life, health, property, and public welfare (per Business and Professions Code §§ 6700 – 6799). Fraud, deceit, misrepresentation, negligence, incompetence, breach of contract, failure to use a written contract, failure to record a survey map, aiding and abetting, violating the Codes of Professional Conduct, and practicing without a license are subject to disciplinary actions by the California State Board for Professional Engineers and Land Surveyors. Please reference Department of Consumer Affairs, California State Board of Professional Engineers and Land Surveyors web site (http://www.dca.ca.gov/pels/).

Appendix 4 – The role of the IQA engineer

For QC/QA Evaluation, the role will require the IQA engineer to:

· Evaluate QC and QA plans for logic and comprehensiveness, especially in terms of preventing problems requiring costly rework.

· Set checkpoints when to visit suppliers of design products and implementing agencies.

· Visit those supplying the design product to evaluate how well they are implementing their QC Plan.

· Visit the implementing agency for the design product to evaluate how well they are implementing their QA Plan.

· Provide detailed feedback to the supplier of the design product and the implementing agency.

· Provide summary information to District/Region management, suppliers, implementing agencies, and sponsors regarding how well QC and QA are working for the design products.

· Sampling QC and QA documentation as appropriate.

For Design Product Evaluation, the role will require the IQA engineer to:

· Work with the District/Region Deputy Directors of the assigned functional areas (or their delegated functional experts) to supply them with the information they need to evaluate the design product. 

· Assist the District/Region Deputy Directors (or their delegated functional experts) in applying common criteria to the evaluation to reduce the problem of inter-rater reliability.  

· Assist QC staff and the QA manager to utilize the information after each IQA product evaluation to identify and isolate specific opportunities for improvement.

· Provide summary information to District/Region management regarding how well the design product was evaluated after the last IQA product evaluation.

· Approve the final design (PS&E) to assure adherences to the policies, standards, and department business practices.

For Project Development System Evaluation, the role may require the IQA engineer to:

· Compare QC and QA evaluations with design product evaluations to identify opportunities to improve the effectiveness of QC and QA processes.

· Compare QC and QA evaluations with design product evaluations to identify best QC and QA practices.  

And, with additional collaboration with the other functional areas

· Assist in collecting project outcome data.

· Assist in aligning quality measures of sub-products and services from other functional areas.

· Provide summary information and analysis to District/Region management and headquarters, and identify opportunities to improve project outcomes (through process reviews, improving collaboration and partnerships, restructuring to reduce handoffs, etc.)

IQA engineer qualifications: must posses a variety of skills, knowledge, and abilities to assess, manage, and communicate information.  The following are recommended minimum qualifications for selecting an IQA engineer: 

· Has license from the California Board for Professional Engineers and Land Surveyors
· Has more than three years of Department experience designing, managing, and developing projects;

· Has established credibility within the District/Region;

· Has diverse experience with other functional areas and all types of projects;

· Has a working knowledge of the various functional areas;

· Demonstrates verbal and non-verbal communication skills;

· Has an ability to skillfully probe for more information;

· Utilizes professional judgment in assessing an issue and is able to make reasonable decisions;

· Demonstrates organizational skills in managing various tasks, problems, and assignments; and

· Knows the District/Region business processes.

Appendix 5 – Example checkpoints that may be adapted for QC & QA

The checkpoints outlined in this appendix were developed by three different teams (PID, PA&ED and PS&E) in an attempt to outline specific points and activities to review product design for quality.  The formatting for the checkpoints is different, but the information is similar.  These checkpoints are included in this framework to help those performing QC and QA perform their respective responsibilities.  These checkpoints were developed with a multifunctional approach versus a design product approach.  Therefore they can be considered only source documents. 

	Project Initiation Documents (PID)


The PID is a technical report that identifies a transportation problem and the approach that will be taken toward finding an effective and efficient solution.  It states the transportation problem and the intended project objectives, and it defines the cost, scope and schedule for achieving the objectives, either for the next phase of work or for delivery of the entire project.  The PID provides the opportunity to plan for project delivery, in keeping with the adage to “Plan the Work, Work the Plan.”  It is a record of the existing information, initial assumptions, constraints, decisions, and recommendations that update the planning concept developed in the system and regional planning stage. Generally, a Project Study Report (PSR) or a Project Study Report Project Development Support (PSR-PDS) is required for larger State Transportation Improvement Program (STIP) projects while most State Highway Operation and Protection Program (SHOPP) projects use the Project Scope Summary Report (PSSR) format. Regardless of the report type, a PID is a decision document.  Approval of the PID by the District Director signifies approval of the project concept as a candidate project for programming.

The quality checkpoints as outlined under Quality Control are recommended points during the development of the PID for those directly responsible the project work communicate the status and quality of the PID.  For PIDs developed outside of the Department, these quality checkpoints are significant for the Department’s quality.  These quality checkpoints may be key to reach consensus between the Department and the sponsoring agency.

Roles & Responsibilities

At the Quality Control level, the responsibility for quality rests with the preparer(s) of the product(s) and their supervisors.  The Quality Control Plan (QCP) should consist of plans, procedures, responsibilities, authority and an organizational structure that demonstrates that an effective level of quality control will exist and that the end result products will comply with all legal and policy requirements.

The PID includes many components that are developed and supplied by the various members of the Project Development Team.  Each member and functional representative is accountable for the quality and accuracy of the information submitted for inclusion in the PID.  The following are primarily responsible for the quality of the final product.

Project Sponsor – Department District Planning, Department District Maintenance, or any Public Agency.  Project sponsor is defined as the agency responsible for identifying funding for the project.

Project Manager – The project manager ensures that the team creates a Project Quality Plan and assesses how information affects stakeholder expectations.

Responsible Engineer – The responsible engineer is the author of the PID.  The responsible engineer is the primary point for performing quality control and will assess and resolve technical issues for quality and impacts to the project.  The responsible engineer also ensures consistency throughout the PID.

Functional Units – Design, Transportation Planning, Right of Way, Environmental, Structures and other functional units work together to identify and document the project’s purpose and need and the alternatives to be considered during PA&ED. They ensure that the cost, scope and schedule estimates in the PID reflect their resource needs for the next project phase(s).

District Transportation Planner – The District Transportation Planning office is lead on providing the formal handoff of planning documents and the completed Planning Scoping Questionnaire (see Appendix L, PDPM) to the Project Development Team, that support the development of the project and acts as liaison to external planning agencies including MPO and RTPA’s.

Management – Ensures that deviation from existing guidelines is based on sound judgment and engineering practice.  Deviations from guidelines should not result from purely political pressure.

	Checkpoint One:


Checkpoint 1 occurs at the point of project initiation in the PID phase  where there has been sufficient planning and investigation to identify a transportation need.  The primary goal of this checkpoint is to confirm and reach consensus that there is sufficient information to define the purpose and need of the project.  The District Transportation Planning Offices provide a variety of planning documents that contain important information that may include:

· Transportation System Development Program 

· Transportation Concept Reports 

· Interregional Transportation Strategic Plan 

· District System Management Plan 

· California Transportation Plan 

· Traffic Congestion Relief Plan 

· Corridor studies 

· HOV Plan 

· And other reports 

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis 

	Start of Project Initiation Document


	· Various Planning Documents and completed Planning Scoping questionnaire.

· Risk Assessment
	· Project Manager

· Responsible Engineer

· District Transportation Planner


	Checkpoint Two:


Checkpoint 2 occurs around the 30% completion point.  Before this point, the foundation of the project PID should be well established.  The project development team, the project charter, and the draft purpose and need statement are all in place.  At this point, the project manager verifies that the stakeholders are engaged and that there is consensus regarding the development of the PID.  Is there agreement on the PID type, the preliminary alternatives and possible impacts, possible non-standard?

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	30% Completion Point


	· Project charter 

· Field Review w/ appropriate functions

· Preliminary Traffic Study -Evaluation of existing traffic information.   

· Project scope and Preliminary alternatives 

· Draft Purpose and Need Statement


	· Project Manager

· Responsible Engineer


	Checkpoint Three:


At Checkpoint 3, there is sufficient detail to convey the general concept of the project and determine what specific information is required to complete the PID. At this checkpoint, the Project manager and/or the responsible engineer is verifying that all of the preliminary studies appropriate for the project have been requested and that the delivery of the information is within the PID schedule.  A Value Analysis study should also be initiated for the PID, as appropriate. Where applicable, a checklist may be utilized to verify that all project aspects are being addressed.

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	Between 60% and 70%


	· Value Analysis Study

· Risk management is initiated

· All Technical Studies have been requested

· 1st draft PID and Design Fact Sheet/s circulation for review/comment
	· Project Manager

· Responsible Engineer


	Checkpoint Four:


At Checkpoint 4, all appropriate technical report and studies, Risk Management Plan, Constructability and Safety Reviews, and the PEAR have provided sufficient information to generate decisions regarding the scope, cost and schedule of the project.   This information should be included in the Draft PID for circulation for review and comment.

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	90%


	· Risk Management Plan completed

· Constructability and Safety Reviews

· All technical studies completed 

· Completed PEAR 

· Scope, schedule and cost 

· 2nd Draft PID and design fact sheet/s circulation for Review/Comment

· Advance Planning Studies for all structures completed.

· Draft Agreements done.
	· Project Manager

· Responsible Engineer


	Checkpoint Five:


At Checkpoint 5, the Project Manager and responsible engineer are verifying that all comments and final issues have been addressed.  The work plan is also complete with the input of all appropriate parties.  This is the final review before approval signatures.  It ensures that the circulation for signature proceeds without any delay.

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	95%


	· Final PID

· Completed Scope, cost and schedule

· Design fact sheet/s are approved

· Circulation of final PID and the approved fact sheet/s to the Office Chiefs and above for signatures


	· Project Manager

· Responsible Engineer


	Project Approval and Environmental Documents (PA&ED)


The various forms of Project Approval Documents are the Department's approval mechanism for State highway projects and include information detailed in environmental documentations. The project approval document identifies the need for the transportation project and summarizes the studies of the cost, scope, and overall impact of project alternatives, so that an informed decision can be made on whether to proceed, if necessary, to the public hearing phase of project development.  

There are varying report formats for the various types of projects as outlined in Chapter 12 of the Project Development Procedures Manual (PDPM). No matter the report type, the reports should be able to answer the following:

· What is the problem? (need for project)

· What is the goal? (purpose)

· Which ways are practical? (alternatives) 

The final report should answer the final question:

· What provides the greatest public good with the least harm? (Preferred Alternative). 

The Project Approval Documents include information that derives from investigations and findings reported in various technical studies.  Therefore, the performance measures also address the completeness and quality of these supporting documents.  

The goal of any environmental documentation is to assure that the project complies with applicable State and Federal environmental laws. 

Checkpoints Four and Five should be omitted for projects that do not require a Public Hearing.  

Roles & Responsibilities 

At the Quality Control level, the responsibility for quality rests with the preparer(s) of the product(s) and their supervisors.  The Quality Control Plan (QCP) should consist of plans, procedures, responsibilities, authority and an organizational structure that demonstrates that an effective level of quality control will exist and that the end result products will comply with all legal and policy requirements.  Persons preparing PA&ED documents and the studies supporting them must meet the minimum qualifications set by law and/or agreements and, as required by law, hold the appropriate license or registration.

Project Sponsor – Commit resources and time required to complete project and to promote quality standards and control processes.

Project team– Responsible for providing complete, accurate, internally consistent project decision documents so that accurate, clear, and concise plans, estimates, and specifications can be developed.  

The Project Approval Document provides the basis for project approval.  Staff preparing the draft and final Project Report must follow the Department’s policies, directives, manuals, and guidance, including but not limited to: 

· The Project Development Procedures Manual

· The Project Development Workflow Task Manual

· Cooperative Agreement Manual

· CADD Users Manual

· Highway Design Manual

· Division of Design Bulletins and Memos

· Storm Water Quality Handbook

· Department policies and directives

The Environmental Document provides complete and legally sufficient environmental documentation to comply with State and Federal laws and regulations and to document the Department’s commitments to avoid, minimize, or mitigate the project’s impacts on the human and natural environment.  Staff preparing the environmental documentation must follow the Department’s policies, directives, handbooks, plans, agreements, and guidance including but not limited to: 

· Environmental Handbook 

· Storm Water Management Plan (SWMP)

· NEPA/404 Integration Memorandum of Agreement

· Policy memos

· Guidance in Standard Environmental Reference

· Checklists

The Project Quality Plan should outline in detail what items will be evaluated at each checkpoint.  The following provides some general guidance for the focus of each proposed checkpoint.

Checkpoints are also points at which the project team may take advantage of any checklists appropriate for the project and point of completion.   The Project Quality Plan should identify these checklists and when they will be utilized.

	Checkpoint One:


The first quality checkpoint occurs at the approval to proceed into the PA&ED activities.  The team or project manager that is supplying the PID should first do this assessment.  The project manager and project development team that will be moving the project forward will validate the information. “Items in Place at Start of PA&ED Phase” should be verified prior to initiating the PA&ED phase.  The following list identifies specific items to evaluate based on the type of project: 

Problem Definition

1. Congestion reduction

a. Traffic forecasting for existing conditions in the design year

b. Traffic analysis for existing conditions in the design year

c. Earlier studies (CT feasibility studies, local agency, or developer)

d. Planning resources (route concept, local general plans, specific plans)

e. Operational goals identified 

2. Accident reduction

a. Conceptual reports

b. Accident data and analysis

3. RRR Projects

a. Pavement condition data

b. Deflection studies

c. Structural deficiencies (bridge projects)

Range of Alternatives

1. Congestion reduction projects

a. Traffic forecasting for each alternative in the design year

b. Traffic analysis for each alternative in the design year

2. Accident reduction projects

a. Safety analysis

b. Benefit/cost calculations

3. Rehab Projects

a. Advance Planning Studies

b. Pavement recommendations

4. Scope of Work for all projects

a. Alternative that meets all geometric standards

b. Alternative with approved design exceptions

c. Alternatives supported by stakeholders

d. Alternatives meet the Purpose and Need

	When
	Product Completed Prior to Checkpoint
	Who Performs Review or Analysis

	Begin Preliminary Engineering Studies

Begin Environmental Studies


	Project Initiation Document
	Project Team

Design Engineer

Environmental Coordinator


	Checkpoint Two:


Checkpoint Two focuses on the studies and reports developed as required for the project.  The team should determine how the reports affect the project scope, alternatives, schedule and cost.  Are the recommendations consistent with the project’s scope or is there a need to make adjustments?  Any changes must be compared to the project footprint that was submitted for Environmental Study Limits and Right of Way needs.  The following table is a summary of the standards that should be evaluated at Checkpoint Two in order to meet the final Performance Measures

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	Depending on the Project:

· Begin Preparing Draft Project Report and Draft Environmental Document

Or

· Begin Preparing Project Report and Categorical Exemption/ Exclusion Documentation


	Studies that are incorporated into either the Project Approval Document and Environmental Documentation
	· Project Engineer

· Environmental Planner


	Checkpoint Three:


At Checkpoint Three, the project team verifies that the project description, scope, and alternatives are consistent between the technical studies and environmental studies.  Do these products address all of the appropriate issues for the project and how do they impact the projects?   Checkpoint Three is the timeframe to ensure that the information in the supporting documents and studies are captured in the Draft Project Report and Draft Environmental Document.   As a point of clarification, The Draft Project Report (DPR) is a decision document. It is only used when there is a Draft environmental document (DED). The purpose of the DPR is to document the need for a transportation project, to summarize key points from the Draft environmental document, and to summarize the studies of the scope, cost, and overall impact of alternatives so that the decision maker can make an informed decision on whether to proceed to the public hearing phase of project development. The DPR should be complete in content and quality.

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	Begin Review of Draft Environmental Document and Draft Project Report
	· Draft Project Report

· Draft Environmental Document
	· Project Team

· Project Manager/Design Engineer

· Environmental Planner


	Checkpoint Four:


Checkpoint Four is primarily to ensure that the comments and issued discovered during the review process are addressed and that all supporting studies, data and documentation are coordinated.   Many times the small details are overlooked as main points are discussed and addressed.  Checkpoint Four is to allow consideration of how the review comments impacts the total project.  

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	Just prior to Approval of Draft Project Report and Draft Environmental Document 
	· Review of Draft Project Report

· Internal and External Reviews of Draft Environmental Document

· Written responses to review comments
	· Project Team

· Project Manager/Design Engineer

· Environmental Planner


	Checkpoint Five:


Checkpoint Five is to ensure that the comments and issues that may have arisen during the public hearing process.  This checkpoint is not required if the public hearing process is not necessary.

	When
	Sub Products Completed Prior to Checkpoint
	Who Performs Review or Analysis

	After Public Hearing
	· Circulation of Draft Project Report and Draft Environmental Document

· Written responses to Public Hearing Comments


	· Project Engineer

· Project Manager

· Environmental Planner


	Plans Specifications and Estimates (PS&E)


The PS&E is a set of contract documents for the construction of a transportation improvement project, including engineering information required by construction and surveys to administer the construction contract. 

The project development team that will develop the PS&E package also expects that the Project Approval Document and the Environmental documentation are complete.  The Project Report, the Environmental Documentation, or the supporting studies should include or address the following areas as appropriate for the project:

Project Report and Environmental Documents

· Clear Purpose and Need

· Approved Project Report

· Design Exceptions Approved

· R/W Data Sheet

· Environmental Document

Stakeholder and Customer Information

· PDT established

· Local Agency / MPO coordination

Preliminary Mapping

· Existing ground and features surveyed

· Topographic mapping (accurate to the extent needed for the use)

· Existing features mapped – As Built

Right of Way Information

· Ownership information

· Assessors parcel map info

· Other R/W mapping (Railroad & Utility)

Preliminary Technical Reports

· Initial Traffic information

· Initial Materials information

· Initial Hydraulic information

· Geotechnical information

· Structures Advanced Planning Study

· Other Project Files

· Preliminary Geometric Approval Drawings

· Existing Longitudinal Encroachments

· Landscaping Concept Plan

· Mitigation Monitoring and Report Plan

· Need for resource agency permits determined

Roles & Responsibilities 

The PS&E includes many components that are developed and supplied by the various members of the PS&E Team.  Each member and functional representative is accountable for the quality and accuracy of the information submitted for inclusion in the PS&E.  The following are primarily responsible for the quality of the final product.

Project Manager – The project manager ensures that the PS&E team creates and utilizes a project specific Quality Management Plan for the PS&E phase of the project.  Assess how information affects stakeholder expectations.

Design Manager – Verifies performance of Quality control as described in the quality control plan activities within the technical functions.

Project Engineer/Designer - As the designer of the PS&E, the project engineer is the primary point for performing quality control, incorporating portions of the PS&E developed by other functional units and the overall quality of the PS&E.  Assess technical information for quality and impacts to the project.

Functional Units – Perform Quality Control activities for PS&E components developed by the function.

PS&E Quality Checkpoints

Quality Checkpoints were developed to facilitate communication throughout the PS&E phase. One of the primary expectations of customers at all levels is communication.  Management expects that when information changes and alters the balance of project quality with scope, cost, and schedule, fully informed decisions will be made at the appropriate level, in a timely manner.  Ensuring timely communication is the primary role of the Project Manager. 

	Checkpoint One: PS&E Quality Plan


a. Quality Control Plan

Requirements:

· Supplier defines quality control processes and tools to achieve end product expectations in a manner readily verified by the customer

b. Communication Plan

Requirements:

· Stakeholders identified, requirements considered, manner of documenting decisions and communication

· Changes to scope, cost and schedule are identified, resolved and documented

c. Risk Management Plan

Requirements:

· Identify potential risks:  probability, impact and exposure of each to scope, cost, schedule, and quality; identify response strategies as necessary

· Changes to scope, cost and schedule are identified, resolved and documented

d. Project Management Plan

Requirements:

· Current, agreed upon, cost & schedule for both the project (Capital) and the delivery (Capitol Outlay Support) 

· Identify strategy for control of changes to project scope, cost & schedule

· Identify strategy for control of support cost, scope of work for PS&E team & PS&E delivery schedule

	Checkpoint Two: Geometric Design


a. PS&E Quality Update 

Customer:  District Management

Supplier:  PS&E Team (Lead: Project Manager)

Requirements:

· Update PS&E Quality Plan 

· Issues identified and resolved 

· Identify deliverables that have not met quality requirements & impacts to scope, cost, and schedule

· Identify deliverables that have not met schedule requirements & impacts to scope, cost & quality

b. Updated Survey Information

Customer:  Roadway Design (Lead: Project Engineer)

Supplier:  Surveys

Requirements:

· Mapping is adequate for development of GAD, BSDS & R/W mapping submittals

· Terrain Information adequate for developing roadway design, earthwork quantities and structures design

Components:

· Base maps

· DTM

· R/W & Utility Surveys

c. Geometric Approval Drawings

Customer:  PS&E Team 

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· Conformance to PA&ED 

· Geometric design standards met and or exceptions documented

· Constructability issues identified and resolved

Components:

· Title Sheet

· Typical Cross Sections

· Base Layouts

· Profile and Super Elevations

· Staging Concept (description)

· Design Exception Fact Sheets

· Updated Technical Reports to support Geometric Approval Drawings

d. Bridge Site Data Submittal 

Customer:  Structures Design

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· Define parameters to develop bridge design 

e. Maps to Right of Way 

Customer:  Right of Way Engineering

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· All necessary parcels, types of acquisitions and agreements identified

· All utilities conflicts identified and need for easements identified

	Checkpoint Three: Structures General Plan


a. PS&E Quality Update

Customer:  District Management

Supplier:  PS&E Team (Lead: Project Manager)

Requirements:

· Report on progress of PS&E Quality Plan 

· Issues identified and resolved

b. Structure Type Selection Report 

Customer:  PS&E Team 

Supplier:  Structures Design 

Requirements:

· Identify and resolve issues related to the development of the General Plan

· Consensus on structure design solutions is reached with customers and stakeholders 

· Share updated General Plan for incorporation into the other parts of the design

· Components:

· Structure General Plan Alternatives

· Type Selection Memo

· Final Hydraulics Report

· Preliminary Foundation Report

· Estimate

· Meeting Minutes

	Checkpoint Four: Unchecked Plans


a. PS&E Quality Update 

Customer:  District Management

Supplier:  PS&E Team (Lead: Project Manager)

Requirements:

· Report on progress of PS&E Quality Plan 

· Issues identified and resolved

b. Unchecked Plans (Roadway / Structures)

Customer:  PS&E Team

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· Plans identify location and type of major items of work

· Coordinate roadway and structure plan regarding Right of Way, Utilities and Traffic Handling, etc.

· Identify and resolve safety, construction and maintenance issues

Components:

· Unchecked plans without quantities 

· Draft item list without specifications

· Updated Technical Reports to support Unchecked Plans

c. Permits and Agreements Request(s)

Customer:  Liaisons to external agencies

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· Complete information furnished to obtain permits and agreements 

Components: 

· Environmental

· Cooperative Agreement

· Railroad 

· Encroachment (Local Agency)

· Light Rail Transit

d. Utility Conflict Maps

Customer:  Right of Way Utilities

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· Complete information furnished to identify final utility conflict 

e. Right of Way (Certificate of Sufficiency)

Customer:  Roadway Design (Lead: Project Engineer)

Supplier:  Right of Way Engineering

Requirements:

· Appraisal maps show appropriate area and type of acquisition to build the project 

· Hazmat issues identified 

	Checkpoint Five: Checked PS&E


a. PS&E Quality Update 

Customer:  District Management

Supplier:  PS&E Team (Lead: Project Manager)

Requirements:

· Report on progress of PS&E Quality Plan 

· Issues identified and resolved

b. Checked PS&E

Customer:  Office Engineer

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· PS&E is complete and in conformance with Department Guidance

· Documents and ready for submittal to Office Engineer

Components:

· Complete Plans (Roadway / Structures)

· Edited Special Provisions (Roadway / Structures)

· Engineer’s Estimate (Roadway / Structures)

· Cross Sections (Roadway / Structures)

· Draft Informational Handout

· Construction Schedule

· Memo to Spec Writer

· Structure design calculations and check

· Quantity calculations and check 

· TMP

· Updated Technical Reports to support Checked PS&E

	Checkpoint Six: Ready to List


a. PS&E Quality Update 

Customer:  District Management

Supplier:  PS&E Team (Lead: Project Manager)

Requirements:

· Report on progress of PS&E Quality Plan 

· Issues identified and resolved

b. Constraints Cleared

Customer:  Office Engineer 

Supplier: Roadway Design (Lead: Project Engineer)

Requirements:

· PS&E matches R/W Cert, Permits & Agreements

· Obstructions and/or Workarounds identified for R/W (& Utilities)

Components:

· R/W Cert

· Permits

· Agreements

c. PS&E Package  

Customer:  Office Engineer  

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· PS&E ready, constraints are cleared, funded, authority to advertise, if applicable. 

Components:

· Sealed Plans

· Sealed Special Provisions

· Engineer’s Estimate (BEES)

· Information Handout

· Cover Memo / Attachment A

	Checkpoint Seven: Construction Support and Closeout 


a. RE, Survey and Bidder Inquiry Files (prior to advertising)

Customer:  Construction / Survey

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements:

· Adequate information is provided to Construction phase team.

Components:

· RE Pending File 

· Bidder Inquiry File

· Survey Engineer’s File

· Structures Deck Contours

· Sealed Structures Quantity Calculations and Checked Calculations

b. Construction Support (during construction)

Customer:  Construction

Supplier:  Roadway Design (Lead: Project Engineer)

Requirements: 

· Timely response

Components:

· Response to Request for Information (RFI)

· Construction revisions (sealed)

· Shop drawing review

· Claims / CCO support

c. Construction Closeout (after construction)

Customer:  District Management

Supplier:  Construction & PS&E Team (Lead: Project Manager)

Requirements:

· Coordinated timely response

· Evaluate PS&E Quality Plan

Components:

· Review As Builts / Record Drawings

· Input into Documentation of lessons learned

· Respond to End Product Survey (PS&E Expectations and Measures)
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� Although the Project Initiation Document is not listed as a project component in GC 14529 (b), it is required in GC 14526 (b) and 14527 (g) before the start of the components in 14529 (b). This implies the Project Initiation Document is an additional component. 
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