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CHAPTER 14
DESIGN EXCEPTIONS AND VARIATIONS
[bookmark: _Toc11738356][bookmark: _Toc11738866][bookmark: _Toc11740392][bookmark: _Toc11740897][bookmark: _Toc11742702][bookmark: _Toc11838406][bookmark: _Toc447286817][bookmark: _Toc40698454]A	GENERAL
Uniform minimum standards for design, construction, and maintenance for streets and highways are contained in this Manual and meet or exceed the minimum values established by AASHTO.  Consequently, the values given govern the design process.  When it becomes necessary to deviate from the Manual's criteria, early documentation and approval are required.
Design Exceptions are required when existing or proposed design elements are below both the criteria in this Manual and AASHTO’s new construction criteria for the following Controlling Design Elements.  	Comment by Koos, MaryAnne: Not accepted, needs work.
For projects using safety funds and developed to improve specific safety problems, only the elements identified under the scope of work for the safety improvement project are subject to these approval processes.  Existing non-compliant features, within the limits of a safety improvement project do not require approval to remain if the project does not create a non-compliant condition.  The Safety Study must identify all applicable Design Exceptions and Variations required based on the proposed scope.  For these projects, all applicable Design Exceptions and Variations must be approved prior to the beginning of the design phase.
For drainage projects, only elements identified in the scope of services for the drainage project are subject to these approval processes.  The existing features, within the limits of the drainage project that do not meet design criteria, do not require approval to remain (if the project does not create a nonconforming condition).
For landscape-only projects, intersection sight distance Design Variations may be processed by the Responsible Landscape Architect of Record.  For design projects with landscaping, intersection sight distance Design Variations must be processed by a Professional Engineer.  In cases where intersection sight distance falls below stopping sight distance, a Design Exception for stopping sight distance must be processed by the respective professional.
Maintenance Resurfacing, Ride Only (a.k.a., Ride Rehabilitation) and Skid Hazard Projects do not require Design Exceptions or Variations other than for accessible curb ramp or blended transition requirements.  If compliance with accessible curb ramp or blended transition requirements is determined to be technically infeasible, documentation as a Design Variation is required.
The 10 Controlling Design Elements for high speed (Design Speed ≥ 50 mph) roadways are:

• Design Speed
• Lane Width
• Shoulder Width
• Horizontal Curve Radius
• Superelevation Rate
• Stopping Sight Distance
• Maximum Grade
• Cross Slope
• Vertical Clearance
• Design Loading Structural Capacity


The 2 Controlling Design Elements for low speed (Design Speed < 50 mph) roadways are:
• Design Speed
• Design Loading Structural Capacity
When proposed design elements other than the Controlling Elements do not meet the criteria contained in this Manual, sufficient detail and justification of such deviations must be documented by the Responsible Professional Engineer as a Design Variation and submitted to the municipality or county.
This chapter provides the process for documentation and approval of Design Exceptions and Variations.  The approved Design Exception or Variation submittal should be included in the project file to clearly document the action taken and the approval given.
Projects that comply with  design criteria for local subdivision roads and/or residential streets adopted by ordinance do not require a Design Exception or .	Comment by Koos, MaryAnne: Unnecessary statement as local ordinance criteria is required to meet or exceed FGB criteria.
[bookmark: _Toc11738358][bookmark: _Toc11738868][bookmark: _Toc11740394][bookmark: _Toc11740899][bookmark: _Toc11742704][bookmark: _Toc11838408][bookmark: _Toc447286819][bookmark: _Toc40698455]B	RECOMMENDATIONS FOR APPROVAL
[bookmark: _Hlk40697287]Design Exceptions and Variations are recommended by the Professional Engineer responsible for the project design element (Responsible Professional Engineer).  All Design Exceptions and Variations require approval from the Maintaining Authority's Professional Engineer or Designee.
[bookmark: _Toc11738359][bookmark: _Toc11738869][bookmark: _Toc11740395][bookmark: _Toc11740900][bookmark: _Toc11742705][bookmark: _Toc11838409][bookmark: _Toc447286820]For additional information on the process to be followed for a Design Exception or Variation that involves a state facility or located on the National Highway System (NHS), please see the FDOT Design Manual, Chapter 122 Design Exceptions and Design Variations.	Comment by Krieger, Keith: The link should read "FDOT Design Manual…", not "FDOT's"
[bookmark: _Toc40698456]C	COORDINATION
In order to allow time to research alternatives and begin analysis and documentation activities, it is critical that Design Exceptions and Variations be identified as early in the process as possible.  This is preferably done during the planning phases of projects or as soon as possible during initial design.
When the need for a Design Exception or Variation has been determined, the Responsible Professional Engineer must coordinate with the Maintaining Authority’s Professional Engineer or Designee and FDOTthe Department (if applicable), to obtain conceptual concurrence and provide any requested documentation.
FDOT will be involved only if the proposed design on the local (Non-State Highway System (SHS)) roadway is part of an FDOT project.  For example, an FDOT project for a roadway on the SHS includes work on the adjacent local roads, or an FDOT project is exclusively on a local (Non-SHS) roadway.  In these cases, the FDOT District Design Engineer will be listed for “concurrence” in the Design Exception or Variation request letter.
[bookmark: _Toc11738360][bookmark: _Toc11738870][bookmark: _Toc11740396][bookmark: _Toc11740901][bookmark: _Toc11742706][bookmark: _Toc11838410][bookmark: _Toc447286821]


[bookmark: _Toc40698457]D	JUSTIFICATION FOR APPROVAL
Sufficient detail and explanation must be given in order for the Maintaining Authority's Professional Engineer or Designee to approve the request for a Design Exception or Variation.  The 10 Controlling Design Elements are considered to have significant effects on safety and the strongest case possible must be made if the designer is not able to meet these requirements.  All deviations below the minimum criteria and standards in this Manual must be uniquely identified, located, and justified.
A strong case can be made if it can be shown that:
• The required criteria are not applicable to the site specific conditions.
• The project can be as safe by not following the criteria.
• The environmental or community needs prohibit meeting criteria.
Most often a case is made by showing the required criteria are impractical and the proposed design wisely balances all design impacts.  The impacts required for documentation are:
• Safety and Operational performance
• Level of Service
• Right of Way impacts
• Community impacts
• Environmental impacts
• Costs
• Usability by all modes of transportation
• Long term and cumulative effects on adjacent sections of roadway
A case should not be made based solely on the basis that:
• Money can be saved.
• Time can be saved.
• The proposed design is similar to other designs.
[bookmark: _Toc40698458]E	DOCUMENTATION FOR APPROVAL OF DESIGN EXCEPTIONS
Supporting documentation that is generated during the approval process is to accompany each submittal.  Design Exceptions should include the following documentation:
1.	Submittal/Approval Letter (Example shown in Exhibit 14-A)
2.	Project Description:
a) General project information, location map, existing roadway characteristics, project limits (mileposts), county section number, work mix, objectives, and obstacles.
b) Associated or future limitations that exist as a result of public or legal commitments.
3.	Project Schedule and Lifespan:
a) Letting date and other important production dates associated with the project.
b) Discussion of whether the deficiency is a temporary or permanent condition.
c) Future work planned or programmed to address the condition.
4.	Exception Description:
a)	Specific design criteria that will not be met (AASHTO, Florida Greenbook) and a detailed explanation of why the criteria or standard cannot be complied with or is not applicable.
b)	Proposed value for the project or location and why it is appropriate.
c)	Plan view, plan sheet, or aerial photo of the location, showing right of way lines and parcel lines of adjacent property.
d)	Photo of the area of the deficiency.
e)	Typical section or cross-section.
f)	Milepost or station location.
5.	Alternative Designs Considered:
a)	Meeting AASHTO or Florida Greenbook criteria, partial correction, and the no-build (existing) condition.
6.	Impacts of the Exception:
a)	Safety Performance:
• Anticipated impact on safety, long and short term effects and of any anticipated cumulative effects.
• Summary of the most recent 5-year crash history including any pertinent crash reports.
b) Operational Performance:
• Description of the anticipated impact on operations (long and short term effects) and any anticipated cumulative effects.
• Summary of the amount and character of traffic using the facility.
• Compatibility of the design with adjacent sections of roadway.
• Effects on capacity and Level of Service (proposed criteria vs. AASHTO) 
c)	Right-of-way
d)	Community
e)	Environment
f)	Usability by all modes of transportation
7.	Anticipated Costs:
a)	Description of the anticipated costs (design, right of way, construction, maintenance).
8.	Mitigation Measures:
a)	Practical mitigation measures or alternatives that were considered and any selected treatments implemented on the project.
9.	Summary and Conclusions
When preparing a Design Exception, the Responsible Professional Engineer should consider potential mitigation strategies that may reduce the adverse impacts to highway safety and traffic operations.  Please refer to the FHWA Mitigation Strategies for Design Exceptions (July 2007) for examples of mitigation strategies.  The Highway Safety Manual (HSM) and Highway Capacity Manual provide information on quantifying and evaluating highway safety performance.	Comment by Krieger, Keith: @Morris, Jacqueline each link should be underlined and in blue	Comment by Krieger, Keith: @Morris, Jacqueline please fix the link and the title…."FHWA Mitigation…."

Benefit/Cost Analysis:
Calculate a benefit/cost analysis which estimates the cost effectiveness of correcting or mitigating a substandard design element.  The “benefit” is the expected reduction in future crash costs and the “cost” is the direct construction and maintenance costs associated with the design.  These costs are calculated and annualized so that direct comparison of alternate designs can be made.
A benefit/cost ratio equal to or greater than 1.0 indicates it may be cost effective to implement a particular design; however, the final decision is a management decision which considers all factors and applies sound engineering judgement.  Key factors in the analysis are:
a)	Evaluation of crashes by type and cause
b)	Estimate of crash costs (based on property damage and severity of injuries)
c)	Selection of a crash reduction factor based on proposed mitigation strategy
d)	Selection of a discount rate (typically 4% for roadway projects)
e)	Estimate of construction and maintenance costs
f)	Selection of service life of the improvements
NOTE:  The FDOT Design Manual, Chapter 122 Design Exceptions and Design Variations  provides guidance for the benefit/cost analysis, and may be used.  FDOT provides a useful tool, called Benefit Cost Analysis Spreadsheet Tool (BCAnalysis.xlsm), to aid in determining the benefit/cost ratio. 	Comment by Krieger, Keith: @Morris, Jacqueline it is the "FDOT Design Manual"
Conclusion and Recommendation:
a)	The cumulative effect of other deviations from design criteria
b)	Safety mitigating measures considered and provided
[bookmark: _Toc40698459][bookmark: _Toc11738361][bookmark: _Toc11738871][bookmark: _Toc11740397][bookmark: _Toc11740902][bookmark: _Toc11742707][bookmark: _Toc11838411][bookmark: _Toc447286822]c)	Summarize specific course of action

F	DOCUMENTATION FOR APPROVAL OF DESIGN VARIATIONS
When proposed design elements other than the Controlling Elements do not meet the criteria contained in this Manual, sufficient detail and justification of such deviations must be documented by the Responsible Professional Engineer as a Design Variation and submitted to the municipality or county.  The documentation, submittal and approval requirements for Design Variations are similar to that for Design Exceptions described in this chapter.
Design Variations should include:
a) Design criteria versus proposed criteria.
b) Reason the design criteria are not appropriate.
c) Justification for the proposed criteria.
d) Review and evaluation of the most recent 5 years of crash history where appropriate.
e) Background information which documents or justifies the request.


[bookmark: _Toc40698460]G	FINAL PROCESSING OF DESIGN EXCEPTIONS AND VARIATIONS
After receiving conceptual approval from the designated Professional Engineer representative of the municipality or county, the documentation justifying the Design Exception or Variation shall be signed and sealed by the Responsible Professional Engineer and delivered to the municipality or county.  Exhibit 14 -A Sample Request Letter for Design Exception or Variation provides an example of an appropriate format and should be included with the signed and sealed supporting documents.  The Design Exception or Variation will be reviewed for completeness and adherence to the requirements of this Chapter.	Comment by Krieger, Keith: @Morris, Jacqueline 14-A...with no spaces in between
If the Design Exception satisfies all requirements, the acknowledgment of receipt  will be signed by the Maintaining Authority's Professional Engineer or Designee, and, if applicable, forwarded to the  FDOTthe Department's District Design Engineer for concurrence.
When all signatures are obtained, the Design Exception or Variation will be returned to the Responsible Professional Engineer.  The original will be retained by the municipality or County and a copy kept by the FDOTthe Department, if applicable.
[bookmark: _Toc465685973]
Exhibit 14-A  Sample Request Letter for Design Exception or Variation


TO:		DATE:	


SUBJECT:	      DESIGN EXCEPTION or         DESIGN VARIATION

Local road number or street name:	
Project description (limits):	
Type construction (new, rehabilitation, adding lanes, resurfacing, etc.)	
Design Speed  ________________________________________________________
State and/or Federal road number (if applicable):	
FDOT Financial Project ID No. (if applicable): 	

DESIGN EXCEPTION OR VARIATION FOR THE FOLLOWING ELEMENT:

( ) Design Speed	( ) Stopping Sight Distance	( ) Other (explain):
( ) Lane Width	( ) Maximum Grade	__________________
( ) Shoulder Width	( ) Cross Slope	__________________
( ) Horizontal Curve Radius 	( ) Vertical Clearance
( ) Superelevation Rate 	( ) Design Loading Structural Capacity


Include a brief statement concerning the project and items of concern.  

Attach all supporting documentation to this exhibit in accordance with Chapter 14.
	


Recommended by:	
(Responsible Professional Engineer)


Approval:	
(Maintaining Authority's Professional Engineer or Designee)


Concurrence:	
FDOT (if applicable)


Concurrence:	
FHWA (if applicable)
