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301.01 Introduction 
Maintenance plays an important role in the Washington State Department of Transportation’s 
(WSDOT’s) asset management program by meeting the daily requirements of maintaining and 
operating over 18,000 lane miles, approximately 2,000 miles of ramps and special-use lanes, and 
over 3,700 bridge and culvert structures, as well as hundreds of other special-use sites vital to 
the state’s transportation system. Activities in the highway maintenance program protect the 
public infrastructure as well as provide services necessary for daily operation of the highway 
system. Typical maintenance activities include patching potholes, cleaning ditches, painting 
stripes on the roadway, repairing damage to guardrail, and controlling noxious weeds. In 
addition to maintaining assets, operational services are also provided. They include plowing 
snow, cleaning rest areas, responding to incidents, operating structures like draw bridges, and 
operating traffic signals, lighting, and Intelligent Transportation Systems (ITS). This limited list 
of maintenance and operational activities highlights the significant undertaking of maintaining 
and operating the State Highway System as designed. 

Highway maintenance and operations staff are unique stakeholders, because they utilize, 
maintain, and operate the facilities’ engineering designs and constructs. Given the nature and 
cost of maintenance work, as well as the exposure inherent in maintenance and operational 
activities, it is important for designers to consider maintenance and operations staff as major 
stakeholders in every project. It is also important for maintenance and operations staff to 
understand the purpose of the project and to participate in determining the best method(s) to 
keep it functioning as designed while maintaining their responsibilities outside of the specific 
project limits. 

This chapter provides multiple options to help improve coordination with maintenance and 
operations staff during project design. These “best practices” are a culmination of responses 
from Design Manual user surveys, interviews with maintenance and operations superintendents, 
and various regional practices that have demonstrated potential improvement related to the 
coordination of design and maintenance efforts and personnel. Note: The concepts and methods 
presented herein do not replace any approved communication or documentation processes that 
may be currently required by a WSDOT region during the project development process.  

301.02 Communication 
Communication is the most fundamental component of coordination. Executing communication 
is often oversimplified by the phrase “communicate early and often.” In reality, effective 
communication is significantly more complex. For example: Who are you communicating with, 
what methods of communication are being used, what is being communicated, how are you 
responding to communication, where is the communication taking place, and when does the 
communication need to occur to maximize effectiveness?  
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The following sections highlight areas that may increase the necessary communication between 
design and maintenance staff. 

301.02(1) Maintenance Organizational Roles 

The most important component of communication is knowing who you are communicating with 
and what their role is within the organization. Just as engineering has multiple disciplines that 
cover specific areas within engineering, WSDOT’s maintenance organization is also divided into 
multiple discipline areas, each with focused expertise and specific needs that may be relevant 
to a particular project. 

When asking for maintenance input, it is not 
sufficient to contact just the Area Maintenance 
Office that covers that physical geographic area. 
Depending on the scope of the project, 
engineering must consult with the appropriate 
maintenance discipline area. It is a project 
management responsibility to properly identify 
and communicate with the appropriate project 
stakeholders (see EO 1032 – Project 
Management). It should not be assumed that the 
Area Maintenance Office will coordinate with all 
other maintenance disciplines, unless agreed to 
organizationally or identified within a particular Project Management Plan (PMP). The PMP 
is the documentation mechanism for identifying the various contacts and their roles within 
the project. Each region maintenance organization is different, but in general, the following 
discipline areas are present: 

• Area Maintenance 
o Pavement 
o Roadside vegetation control 
o Rest area management 
o Seasonal and emergent maintenance 

needs 
• Signal, Illumination, and ITS Maintenance 
• Bridge 
• Traffic Operational Maintenance 

o Pavement markings 
o Sign management 
o Incident response 

To access a list of superintendents, go to: 
 http://wwwi.wsdot.wa.gov/maintops/pdf/maintenanceofficephonelist.pdf 

To access a list of maintenance performance measures, go to:  
 http://www.wsdot.wa.gov/maintenance/accountability/default.htm 
 

  

Access to maintain luminaire is provided through 
use of full shoulder 

Striping crew restriping after patching pavement 

http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1032.pdf
http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1032.pdf
http://wwwi.wsdot.wa.gov/MaintOps/pdf/MaintenanceOfficePhonelist.pdf
http://www.wsdot.wa.gov/Maintenance/Accountability/default.htm
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301.02(2) Communicating Expectations 

Project design is heavily influenced by the subprogram and scope of a particular project. While 
this becomes a learned experience within engineering design, maintenance staff does not 
routinely work within these types of funding and project constraints. It is important to identify 
the type of project and elements that can be addressed under the particular subprogram, in 
order to effectively manage expectations for 
maintenance stakeholders participating in the 
project. It is also important to redirect issues 
presented by maintenance staff that may not 
be appropriate for your project, but may meet 
a future need. The project team should work 
together with maintenance to redirect 
identified issues to region Program 
Management to evaluate their relevance for 
other subprograms or future identified 
projects, or determine if there are funding 
mechanisms to include the requested 
feature(s) on the project in question. 

301.02(3) Communication Timing 

There are multiple constraints to consider when establishing the timing of maintenance 
stakeholder input. What is the project timeline, when will maintenance involvement be most 
effective, and which work season(s) are maintenance and operations staff involved with when 
you need to communicate with them? Each one of these questions needs to be understood to 
yield the most effective communication result. 

 
This procession of snow plows clearing the roadway demonstrates the urgency of labor and equipment  
necessary to maintain operations on the highway during certain seasons 

Traffic control needs to maintain the roadside 
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Maintenance staff has identified scoping through the 30% design phase as a critical period for 
their input. The scoping phase presents opportunities to identify maintenance concerns and 
adequately address them within the project scope and budget. The period between scoping 
and 30% design presents opportunities to evaluate and refine options, as well as gain more 
understanding of project constraints that may impact a previously identified or requested 
maintenance feature. As the constraints and design trade-offs become evident, it is necessary 
to review the impacts to maintenance needs and requests that were originally captured in the 
project scope and ensure they are not impacted by constraints or the options under evaluation.  

Maintenance staff are obligated to respond to immediate incidents and weather conditions. 
They are not often able to delay their work functions and activities to make time for a design 
project review. It is essential that designers understand this issue and plan for reviews through 
scheduling techniques (see 301.03(1)(a)). In general, the best time to involve maintenance staff 
is during their slower work seasons. 

 
Maintenance responds to emergencies, which are more likely to occur during certain seasons 

301.02(4) Communication Methods 

Maintenance has identified field reviews as the primary and most effective method of 
communication for their staff. Designers are strongly encouraged to perform multiple field 
reviews with the appropriate maintenance disciplines. Depending on the size, scope, and 
location of the project, it may be appropriate to first meet in the office and review the project 
scope and plans, confirm and endorse the Pre-Activity Safety Plan, then proceed with the field 
review. Field reviews are recommended at the following periods: 
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• Scoping phase 
• Prior to the 30% design milestone (may need multiple meetings to evaluate design 

options) 
• Each time a previously agreed-to maintenance feature is impacted through design 

iterations, as appropriate 
• Prior to other major design review milestones 

 
Maintenance clearing highway from rockfall overburdening catchment area 

A primary purpose for performing field reviews with maintenance is to assist with visualizing the 
project and to understand existing conditions. When performing the field review, it is important 
to emphasize the following: 

• Reiterate the purpose of the project and subprogram, and discuss maintenance 
expectations. 

• Determine the deficiency being corrected and the understood contributing factors. It is 
important to gain an understanding from maintenance staff on any other contributing 
factors or physical conditions that engineers may not be aware of.  

• Visualize the project with maintenance: 
o What will be new? 
o What will be removed? 
o What will be replaced, and what is the replacement? 
o Where will new features be located? 
o How will project changes affect neighbors? 

  



Design and Maintenance Coordination Chapter 301 

Page 301-6  WSDOT Design Manual  M 22-01.11 
  July 2014 

• Determine whether the project can be operated and maintained with existing 
equipment.  
o It is necessary for design and maintenance staff to fully understand the impacts to 

both the maintenance and project budgets to analyze and balance the obligations 
for the investments as assets are identified on a project. For example, new lighting 
means maintenance will be billed for the utility costs. Generally, this increased 
cost has not resulted in increased funding. 
- Will proprietary item requests be needed so maintenance can maintain 

the project items with the tools and equipment they currently have?  
- Will new equipment be needed, and who will fund that equipment 

acquisition?  
o What is the maintenance frequency for affected assets? Will this change? 
o What are the environmental and permit restrictions related to the asset or 

feature? 
o How might maintenance physically maintain features to understand safety and 

access needs for the asset or feature? 

• Identify explicit action items for design and maintenance staff to follow up on as design 
iterations continue. 

• Document the outcomes of the field meeting, and follow up to ensure maintenance 
needs are addressed, or provide specific explanations.  

In order for maintenance to assist in brainstorming alternative options, engineering design 
must explain the reasons and constraints behind the previous design options considered and 
abandoned through the design iteration process.  

• Provide maintenance stakeholders the reasons and justification behind design 
decisions. 

• Allow for the time and discussions necessary to brainstorm other options to provide 
the desired accommodations and features, given the constraints and conflicting 
performance outcomes identified.  

• Before removing any previously discussed maintenance features, always discuss and 
work on the issue with maintenance staff first.  
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Cleaning bridge drains requires special equipment and traffic control 

While independent reviews of plan sheets are meaningful for engineers, it may be an 
inappropriate expectation that maintenance staff will see the same value. The repeated 
familiarity of reviewing plan sheets is not necessarily present within the maintenance staff, 
and plan review training may or may not be feasible for a given regional maintenance 
organization based on staffing, workloads, and skill retention.  

In some larger regional maintenance organizations, a liaison position has been designated for 
designers to coordinate plan reviews. This approach has seen some success. However, this 
liaison cannot possibly be aware of all comments/concerns for every maintenance discipline. 
Don’t assume that coordinating plan reviews through the liaison meets the expectation for 
maintenance stakeholder input. Always check with the various maintenance disciplines for 
their preferred contacts and include those contacts within the PMP. 

301.03 Incorporating Maintenance Considerations in Design 
The intent of this section is to provide some project management options and potential 
strategies or products to help manage the incorporation of maintenance considerations 
into a design project. 

301.03(1) Project Management and Review Strategies 

Design iterations are necessary as information is gained throughout the design process. 
Designers are constantly forced to balance competing stakeholder needs, regulatory 
requirements, design criteria, performance outcomes, and physical and political constraints. 
The following subsections include some recommended strategies for designers throughout 
the course of a design project. 

  



Design and Maintenance Coordination Chapter 301 

Page 301-8  WSDOT Design Manual  M 22-01.11 
  July 2014 

301.03(1)(a) Project Management and Schedules 

1. Include maintenance discipline representatives within the PMP, and identify their specific 
roles and responsibilities within the design project.  

• This is important for team members, to ensure their inclusion on interdisciplinary 
decision making and brainstorming options for specific features that may affect 
only a single or all maintenance disciplines. 

2. Schedule the appropriate duration and timing within the project schedule to complete the 
necessary field reviews with maintenance staff.  

• There are multiple scheduling techniques that may assist you, ensuring this will be 
well planned based on maintenance staff availability and changing work priorities. 
Contingency activities, providing more activities detailing the effort, or expanding 
the duration for single activities may all be appropriate. If uncertain how to best 
represent the needed time within the schedule, consult the Region Project 
Management and Reporting System (PMRS) Coordinator for options. 

3. As the project works toward constructability reviews, be sure to include appropriate 
durations for procuring materials. 

• There have been reported instances where maintenance and operations staff has 
been contacted to temporarily provide equipment while awaiting procurement and 
acceptance. This creates additional work efforts for maintenance staff to install and 
remove their equipment to keep a project operational, because inadequate 
procurement timelines were identified during the design phase.  

Note: Some regions have an internal policy that prohibits use of maintenance 
equipment on a temporary basis due to poor execution and management of 
procurement timelines. Designers should verify what options exist if procurement 
timelines appear problematic in construction staging exercises. 

 
Whenever possible, design should avoid creating environments that might be desirable to the 
homeless, both for their safety and the safety of maintenance staff  
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Vactor truck cleaning a catch basin placed 
directly under guardrail run 

301.03(1)(b) Project Reviews 

The skill sets of individuals throughout the department vary with experience and training. 
Strictly utilizing independent plan reviews to gain maintenance stakeholder input may be 
inappropriate. While field reviews are an optimal means of communicating and visualizing the 
project with maintenance, it is not prudent to meet in the field for every change or design 
iteration of a specific feature. However, design engineers frequently engage multiple 
stakeholders on a project, and those stakeholders are generally provided visual aids and 
descriptions in addition to a set of plans. 

The same effort can be applied to the maintenance 
stakeholders. Use pictures of completed products, or 
generate 3D PDFs and/or working drawings, to better 
illustrate and visualize the features under discussion. 
Take the time to understand what matters regarding 
a particular feature and how it will be maintained, and 
ensure the illustrations provided depict the worst case 
for their concerns, not the average. For example, if the 
steepness of side slopes matters regarding how the 
feature will be accessed or maintained, be sure to 
depict how the slope will vary, including the steepest 
portion, not the typical slope. Every effort should be 
made to ensure stakeholders understand the 
balancing act design is working through and how it 
affects the various maintenance features or assets. 

Maintenance staff should never be in a position to review project details from a plan sheet 
without a meeting/discussion, examples, or other means of communicating what feature or 
issues they are reviewing on the plan sheet. This effort will help ensure there are “no surprises” 
for maintenance and operations staff when the planned project enters construction. 

301.03(2) Maintenance Design Considerations –Tips, Tools, and End Products 

There are multiple potential products that design teams should consider to effectively 
document maintenance considerations. Note that some options presented in the following 
subsections may be more effective if implemented on a regionwide basis. However, all options 
can be described as project procedures and should be identified and explained within the PMP. 

301.03(2)(a) Establish Maintenance Performance Measures 

For a given corridor or project location, it may be advantageous to identify desired performance 
measures and their established goal(s). Providing a performance-based outcome provides 
something tangible for designers to evaluate when exploring options. These performance 
objectives should be specific and state the actual needed outcome, not necessarily a proposed 
solution (see annotated example in Exhibit 301-1). 
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Exhibit 301-1 General Input Form with Listed Performance Objectives 

 

301.03(2)(b) Evaluate Maintenance Lifecycle Cost 

Designers should work with maintenance to understand the full life cycle cost for maintaining 
a certain feature. Maintenance will need to provide and explain to design: 

• The frequency of maintaining the asset 
• Labor costs 
• Material costs 
• Traffic control costs 
• Utility costs 
• Additional equipment costs (cost to repair if equipment owned, rental costs, or 

purchase cost of new equipment needed) 
• Cost of procuring replacement parts for the asset 
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Additionally, maintenance and operations staff should identify some qualitative risks and 
opportunities associated with certain assets. Some opportunities, like the one presented in 
Exhibit 301-2, may not be possible depending on material availability or funding restrictions. 

It is important for designers to understand that some products may have a short shelf-life. 
Procuring new replacement parts in the future may not be possible, which may result in a search 
for used parts or the total replacement of the particular asset. These are future risks that need 
to be identified so design engineers will understand what options or special provisions may be 
required to help address the potential risks. Maintenance staff can help design understand the 
history of different assets and 
determine options that have been 
successful for a given maintenance 
location. Design engineers also need 
to communicate the requirements 
and disadvantages of proprietary 
items specifically requested by 
maintenance. While it may be the 
desired product that maintenance is 
familiar with, it may not be the best 
product for what is being designed. 

It is necessary to both determine 
the life span for a particular asset 
and utilize discounted cash flow 
techniques to understand the 
present worth of the future expenditures. The discounting process can be complex; however, 
for the purposes of evaluating maintenance life cycle cost, it is acceptable to use a flat discount 
rate applied to the sum of all future maintenance expenditures. In Exhibit 301-2, the asset life 
span is 20 years, and the discount rate is approximately 80% (based on a 4% interest rate per 
year). If the asset life span is different, then the discount rate will also change. To determine the 
life span of a particular asset type and the approximate discount rate for that life span, contact 
the Asset Management Group within the Capital Program Development and Management 
Office. 

After analyzing the life cycle cost to maintain a particular asset, and demonstrating an 
understanding of the associated risks, design and maintenance staff can justify the best return 
on the construction investment. While the primary intent of this process is to document 
justification for an asset decision, it is important that region Maintenance is supplied with 
the information as well. Providing this information during the design process can inform 
maintenance budgetary scenarios. Allow sufficient time for maintenance to capture budget 
impacts and apply for the necessary funding in the bi-annual maintenance budgeting process. 

  

Replacing a guardrail is not a simple activity 



Design and Maintenance Coordination Chapter 301 

Page 301-12  WSDOT Design Manual  M 22-01.11 
  July 2014 

Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment 
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Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment (continued) 
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Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment (continued) 
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Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment (continued) 

 

301.03(2)(c) CAE Design Tools 

Projects create assets that need to be 
maintained. The various CADD and 
modeling programs used for 
engineering design allow for significant 
flexibility to show maintenance 
considerations related to the project. 
This is true even if a feature won’t be 
physically built by the project, but we 
want to ensure its visibility throughout 
the design. Indicate maintenance work 
zones and access routes within the 
working files. Refer to the Electronic 
Engineering Data Standards Manual for 
symbology requirements and standards. 

  Ideal utility vault and Variable Message Sign access 

http://www.wsdot.wa.gov/Publications/Manuals/M3028.htm
http://www.wsdot.wa.gov/Publications/Manuals/M3028.htm
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301.03(2)(d) Maintenance Review and Quality Control Products 

There are a number of different ways to support design reviews and quality control for 
maintenance features associated with a project. Some regions use maintenance review 
checklists to remind designers and reviewers of common maintenance needs on projects 
(see example in Exhibit 301-3). 

Worksheets for each asset are another means to document the discussion, options considered, 
and the decided outcome for a particular asset placed or retained within the project limits (see 
example in Exhibit 301-2). 

Even if these review and documentation 
options are not specifically required by 
region documentation and approval 
processes, a decision to utilize these tools 
can be made at the project level. 

The established quality control and quality 
assurance (QA/QC) procedure within each 
region provides an additional process for 
ensuring maintenance comments and 
concerns have been addressed and the 
agreed-on features are in place. This 
procedure becomes increasingly important 
at the 60%, 90%, and constructability review 
milestones, where design iterations may 
have neglected to account for impacts to 
previously agreed-on features or treatments 
specific to maintenance and operational 
needs. Discuss increasing the visibility of 
maintenance-related quality control within 
the project or region QA/QC plan and 
identify the assigned staff responsible for 
quality control and quality assurance. 

 
  

Poor utility vault access 
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Exhibit 301-3 Excerpts from Olympic Region Review Checklist 
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301.03(2)(e) Asset Management and Maintenance Owner’s Manual 

Maintenance and operations staff will need to maintain the assets placed or retained within 
a project location. It is important to be aware of the various asset management systems: 

• Highway Activity Tracking System (HATS)  
• Roadside Features Inventory Program (RFIP)  
• Signal Maintenance Management System (SIMMS) 
• Maintenance Productivity Enhancement Tool (MPET) 
• Traffic Sign Management System (TSMS) 

The asset management system reviews are necessary to confirm the assets present on a project, 
as well as any identification numbers associated with the assets to track and list those that will 
be removed, replaced, or remain. Work with the appropriate maintenance staff and confirm the 
assets identified during field reviews with maintenance staff. Post-construction, any new assets 
placed will need to be logged into the appropriate asset management system(s) by maintenance 
or construction staff, depending on region procedures. 

Maintenance and operations personnel have 
experience maintaining a variety of products and 
features on state highways. However, not every 
asset is strictly typical for the maintenance 
discipline or area responsible for maintaining or 
operating it. Review the assets planned for 
placement within a project and understand what 
information maintenance crews may need to 
adequately maintain the asset or feature. This 
should include the following: 

• Recommended equipment 
• Frequency of maintenance activities 
• Limits or boundaries (particularly for 

stormwater BMPs) 
• Access location and route 
• Any other relevant information discussed 

with maintenance or supplied by the product provider, including information on brand, 
make, and model of the asset 

Information about these assets should be compiled into an Owner’s Manual for maintenance 
to reference.  

• The Owner’s Manual will be provided in hard copy, an editable electronic copy, and 
static electronic versions.  

• Electronic versions of the Owner’s Manual must be titled in the following format: 
[YYYYMMDD]_Owner’s Manual_[route]_[MP Limits]_[Contract Number].  

• Hard copies will be bound in a binder and labeled on the cover and binding with the 
same information provided in the required PDF title.  

  

Well-designed access for luminaire maintenance 
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The Owner’s Manual versions will be supplied to both maintenance and the construction office, 
upon contract advertisement. Note: This may not be necessary if needed content is captured 
within the area’s Integrated Vegetation Management (IVM) Plan. 

If changes occur during post advertisement for a particular asset or feature listed in the Owner’s 
Manual, it is the responsibility of the construction office and maintenance to coordinate an 
update of the Owner’s Manual, as appropriate. As the construction phase ends, after punch 
list items are resolved, Maintenance staff should undergo a final review to ensure the Owner’s 
Manual is complete and accurate.  

301.03(2)(f) Maintenance Agreements 

Some project locations may have multiple maintenance jurisdictions, at both the state and local 
levels. In these circumstances, involve all maintenance jurisdictions throughout the planning 
and design process. They can help you understand their capabilities and the reasonable 
accommodations necessary for frequent maintenance operations. To understand the likely split 
between local and state jurisdictions, refer to Chapter 1230 and the Conformed Agreement… for 
the Construction, Operations and Maintenance Responsibilities… 
 www.wsdot.wa.gov/localprograms/lag/construction.htm 

Some maintenance and operations agreements between state and local agencies exist for 
streets that are also state highways, and are important to the success of these projects. These 
agreements may need to be created, updated, or replaced due to the nature of the project. 
The potential agreements need to identify the maintenance, operational, and jurisdictional 
boundaries, roles, and responsibilities of the parties entering into the agreement, including 
liability, indemnification, and insurance. The Conformed Agreement (above) lists the likely split 
of jurisdictional responsibilities. However, maintenance jurisdiction(s) may want to create an 
operational plan or agreement for the infrequent maintenance functions that designs may not 
be able to accommodate. It is also possible that one maintenance jurisdiction will be better 
equipped to handle certain maintenance elements than another. It will be necessary to 
document the split of maintenance responsibilities even if responsibilities remain the same 
as those listed within the Conformed Agreement. 

Agreements require a level of detail that will not be known early in project development, so 
it is important to document trade-offs, benefits, and impacts with the affected maintenance 
jurisdictions while early decisions are being made. 

http://www.wsdot.wa.gov/localprograms/lag/construction.htm
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Maintenance patching pavement at an intersection requires significant planning, night work, and traffic control 

301.04 Documentation 
Refer to Chapter 300 for design documentation requirements. Examples of documentation and 
checklists can be found at:  www.wsdot.wa.gov/design/policy/default.htm  

301.05 References 

301.05(1) Federal/State Laws, Codes and Agreements 

City Streets as Part of State Highways Guidelines Reached by the Washington State Department 
of Transportation and the Association of Washington Cities on Interpretation of Selected Topics 
of RCW 47.24 and Figures of WAC 468-18-050 for the Construction, Operations and Maintenance 
Responsibilities of WSDOT and Cities for such Streets, 4-30-1997, amended 4-2-2013 
 www.wsdot.wa.gov/localprograms/lag/construction.htm 

301.05(2) Design Guidance and Supporting Information 

A Policy on Geometric Design of Highways and Streets, AASHTO, current edition 

Cost Estimating Manual for WSDOT Projects, M 3034, WSDOT 

Electronic Engineering Data Standards, M 3028, WSDOT 

Highway Runoff Manual, M 31-16, WSDOT 

Maintenance Manual, M 51-01, WSDOT 

Roadside Design Guide, AASHTO, current edition 

Roadside Policy Manual, M 3110, WSDOT 

Secretary’s Executive Order 1032, Project Management 

http://www.wsdot.wa.gov/Design/Policy/default.htm
http://www.wsdot.wa.gov/localprograms/lag/construction.htm
http://www.wsdot.wa.gov/Publications/Manuals/M3034.htm
http://www.wsdot.wa.gov/Publications/Manuals/M3028.htm
http://www.wsdot.wa.gov/Publications/Manuals/M31-16.htm
http://www.wsdot.wa.gov/Publications/Manuals/M51-01.htm
http://www.wsdot.wa.gov/Publications/Manuals/M3110.htm
http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1032.pdf
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