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5.1 Introduction 

This chapter describes the role of the Structure Hydrology and Hydraulics Division and its 

consultants in the project development process of the Office of Structures (OOS) where there are 

structures in floodplains. The process also applies to city or county projects that are constructed 

with Federal and State funds. 

5.2 Background 

The policies and procedures, as described in this chapter, are consistent with the regulations of the 

Federal Highway Administration as set for in the Code of Federal Regulations 23 CFR 650, Part 

A, Location and Hydraulic Design of Encroachments on Flood Plains. 

This chapter focuses on the design aspects of OOS projects.  The evaluation of environmental 

impacts and the preparation of environmental documents are handled by the Office of Planning 

and Preliminary Engineering (OPPE), and are accomplished before the design phase is initiated.  

The OOS is involved in this initial phase to the extent of cooperating with and providing assistance 

to the OPPE as they prepare the environmental documents.  The OOS is also responsible to ensure 

that commitments contained in these environmental documents are incorporated in the design 

plans. 

5.3 Permits 

The preparation of necessary permits is also a part of the project development that is handled by 

the Office of Environmental Design (OED). There are two types of permits that are commonly 

required on design projects: permits for non-tidal waterways and permits for tidal waterways. The 

role of the OOS is one of cooperation and assistance with obtaining these permits. Discussion of 

permits in this chapter is limited to emphasizing the importance of completing this work at the 

proper time and in the proper sequence in the process. 

5.4 Federal Emergency Management Agency (FEMA) 

The National Flood Plain Insurance Program administered by FEMA has now become a primary 

factor to consider for OOS design projects in flood plains. The project development process 

discussed below has been greatly modified from the traditional process followed by the Structure 

Hydrology and Hydraulics Division (SHHD) in order to give full consideration to addressing the 

issues involved with the design and construction of structures affecting flood plains in the national 

flood plain insurance program.  

5.5 Types of Projects 

The Office of Structures is involved with the types of projects discussed below. 

5.5.1 Preliminary Engineering and Planning Projects 

Projects in the category are major highway projects such as Interstate highways on new location. 

The OOS is typically not involved in projects of this kind. When such studies are undertaken, a 

process will be established at that time to provide for appropriate review and coordination 
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throughout the planning, location and design phases of the project.  Preliminary engineering and 

planning projects, therefore, are not discussed at greater length in this chapter.  

 

5.5.2 Design Projects 

Design projects of the OOS are undertaken for the preservation, maintenance and safety of the 

highway system, including bridge replacement and rehabilitation. Policy and Procedure 

Memorandum (PPM) OP-76-10G (Reference 1) of the OOS sets forth the formal review stages of 

design projects.  While this PPM serves to outline the overall process of project development, it 

does not describe the tasks to be undertaken or reviewed by personnel of the SHHD. These tasks 

are discussed in the remaining sections of this chapter, and are outlined in Table 1 below which 

are applicable to all types of projects. 

There are two major aspects to consider in establishing a project development plan for a design 

project: (1) whether the project affects a FEMA flood plain and (2) whether the structure can be 

constructed as an In-Kind or Out-of Kind Replacement (please see Section 5.5.2.3 for a definition 

of these terms). 

Table 1 presents an overview of the steps or milestones that need to be taken during project 

development to address these two aspects.  The Table also presents  the milestones to be completed 

during the corresponding review stage in the Office of Structures design process, for example Pre-

TS&L or TS&L. Also, each milestone is listed sequentially with respect to the order in which it is 

to be accomplished. 
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Table 1 Office of Structure Milestones 

OFFICE OF STRUCTURES MILESTONES 

INVOLVEMENT OF THE STRUCTURES H & H  DIVISION 

IN THE DEVELOPMENT OF DESIGN PROJECTS 

Pre-TS&L 

1. Establish in writing design objectives and priorities; note any environmental commitments.  

2. Determine if project is located in a FEMA floodplain. If so, rerun and evaluate the FEMA model. 

3. Hold concept meeting. Determine In-Kind vs. Out-of-Kind design approach, seek preliminary approval 

from Deputy Director of OOS. 

4. Request Mapping and/or Surveys. 

5. Conduct hydrologic analyses. Obtain MDE approval of design discharges.(1) 

6. Update the FEMA hydraulics model to meet SHA standards. (2) 

7. Obtain FEMA/MDE concurrence (1), accept updated FEMA model as Existing Conditions model. (2) 

8. Conduct Stream Morphology Studies: evaluate channel stability, obtain design information for 

hydraulics and scour studies. Evaluate Aquatic Organism Passage (AOP) constraints. 

9. Evaluate the need to redesign the road profile (AASHTO and/or design flow requirements) (1). 

Alternatively, obtain a design exception approval from the OOS Director.   

10. Develop proposed bridge/culvert design options; develop conceptual and subsequently semi-final 

designs for channel stability and AOP design (if applicable). Enter proposed design into the Existing 

Conditions model to create the Proposed Conditions model. (1) 

11. Develop preliminary scour study. 

12. Make presentations/obtain concurrence of environmental and regulatory agencies. (1) 

13. Obtain community concurrence for FEMA submission (1). 

TS&L 

1. Review the approved TS&L to confirm no changes are required in hydraulics model, or update the model 

as necessary. Discuss the acceptability of changes with FEMA/MDE reviewers; if changes are acceptable 

this now becomes the new effective FEMA/MDE model. (1)  

2. Prepare Hydraulics report and submit to MDE to obtain approvals.(1)  

3. Prepare FEMA Forms and CLOMR Application and submit to FEMA to obtain CLOMR.(1) 

4. Request Soil Borings.  Continue Scour Studies using borings results. 

5. Develop maintenance of flow sequence during construction.  

FOUNDATION REPORT 

1. Complete scour studies, prepare Final Scour Report.(3)  

2. Prepare recommendations for design of scour countermeasures as needed. 

3. Provide information for Joint Permit Application to OED. 

STRUCTURAL REVIEW 

1. Resolve any outstanding issues pertaining to scour and scour countermeasures design. 

FINAL REVIEW AND PS&E (Design Plans) 

1. Review design plans for consistency with MDE approved hydraulics model including temporary 

measures during construction. Prepare H/H Data Sheet. 

ADVERTISE AND AWARD PROJECT 

1. Confirm receipt of FEMA approval and MDE/COE permit.(1) 

CONSTRUCT PROJECT 

1. Obtain as built plans. 

2. Submit LOMR to FEMA.(1) 
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Notes to Table 1: 

1) Not applicable to in-kind projects. 

2) May not be needed; to be decided on a case by case basis 

      3) A stand - alone scour report that includes hydrology and hydraulics analyses. 

 

5.5.2.1 Bridge Replacement or Improvement Projects with Highway and/or Channel 

Design. 

Projects involve roadway improvements required due to the design storm criteria and/or safety and 

AASHTO requirements. This usually involves channel stability designs due to increases in shear 

stresses caused by the backwater reduction.  

 

5.5.2.2 Bridge Replacement Projects without Highway and/or Channel Design 

These projects do not require roadway improvements, structures could be in- or out- of -kind 

replacement design. 

5.5.2.3 In-Kind Replacement Projects 

Under certain conditions, a simplified hydraulic study may be acceptable for replacement of an 

existing structure. The project development process for an in-kind replacement structure is outlined 

below and described in more detail in Appendix 5A of this chapter. 

There are three categories that are recognized as in-kind replacement: 

5.5.2.3.1 Exact Replacement 

Projects in this category produce a new bridge or culvert that is exact in all respects to the existing 

structure, and does not alter any characteristics of the area.  If existing conditions indicate active 

scour or erosion, additional erosion protection may be included while retaining the “exact 

replacement” designation. Methods of installation and limits of erosion protection must be 

consistent with Best management Practices. 

5.5.2.3.2 Structurally In-Kind Replacement 

Frequently, an existing structure is not replaced exactly, but minor changes may be made to the 

size shape and location. Roadway profile and type of structure are unchanged. Active scour or 

erosion may be addressed as indicated under Exact Replacement. 

 

5.5.2.3.3 Hydraulically In-Kind Replacement 

In many instances, an existing structure is replaced with a different kind of structure, and other 

minor alterations may also be made. However, under flood conditions, the new structure may 

perform in the same or similar manner.  Therefore, there is no significant change in the flood plain. 
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5.5.2.4 Rehabilitation and Deck Replacement Projects 

Bridge rehabilitation and deck replacement projects typically do not involve the degree of study 

required for the design of a bridge as presented in Table 1 above. This is because such projects 

usually have negligible impacts to the stream and its flood plain, and create negligible changes to 

the hydraulic flow conditions at the structure. What will be needed to process a bridge 

rehabilitation or deck replacement project is a stand-alone scour evaluation study to document that 

the structure will remain stable for the design and check floods for scour. This may require that 

supporting hydrologic, hydraulic and stream morphology studies be included as a part of the scour 

evaluation report. Projects in this category include bridge/culvert extensions or widening, and they 

should be developed using the process outlined in Table 1. 

5.6 Discussion of Table 1 

Selected aspects of the project development process presented in Table 1 are explained in further 

detail below: 

5.6.1 Pre –TS&L  

The Structure Hydrology and Hydraulics Division (H&H Division) should become involved at an 

early date in all design projects containing structures in flood plains, starting with the initiation of 

project development and the formation of the Office of Structures (OOS) Project Team.  Normally 

the H&H Team Leader will represent the Division on the OOS Project Team. The Team Leader 

needs to establish at an early date a perspective of the scope of the work, and the design objectives 

and priorities. This will normally include coordination with the Office of Environmental Design 

and a review of any environmental commitments that may have been made regarding the project.  

Note: The above may or may not involve development of Pre-TS&L plans but in all cases H/H 

design Team Leader will seek the approval of the proposed structural options by the Director of 

OOS. 

5.6.2 Preliminary hydrology and hydraulics studies 

Preliminary hydrology and hydraulics studies are initiated by the SHHD Team Leader in order to 

decide whether the waterway opening of the existing structure meets current SHA design criteria. 

The return period of the design discharge should be determined from the functional classification 

of the highway on which the structure is located in accordance with the criteria set forth in Chapters 

3, 8 and 10.   The magnitude of the design discharge may be determined from previous hydrology 

or hydraulics studies conducted by SHA, FEMA, or other agencies; or from hydrologic analyses 

using the procedures set forth in Chapter 8, Hydrology. 

5.6.3 Structure does not meet SHA design criteria, 

If the structure does not meet SHA design criteria, the SHHD Team Leader will need to contact 

the District personnel (ADE for Maintenance or his/her designated rep) to establish if the 

frequency of flooding is of concern to the District. If yes, the full process outlined in Table 1 should 

be used. If not, the SHHD Team Leader should decide whether to follow the regular procedure for 

a replacement bridge, or to pursue a design exception in order to use the in-kind procedure. Factors 

to consider in weighing the merits of a design exception should include: 
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 Frequency of overtopping and resulting safety hazards and delays to traffic. This should 

include a determination of present and anticipated future ADT, and the type of service 

provided by the highway (school bus route, emergency evacuation route, etc.).  It should also 

include consideration of the availability of alternative routes for detouring of traffic in the 

event the structure or highway is closed to traffic. 

 

 Location and extent of the overtopping section(s) and whether it is practical and 

environmentally acceptable to upgrade the structure and the roadway approaches to meet the 

design criteria. 

 

 Environmental impacts associated with designing the structure and its roadway approaches to 

meet current design criteria. 

5.6.4 Design Exception    

If the SHHD Team Leader wishes to pursue a design exception, such action will require the 

concurrence of the Division Chief, the OOS Deputy Director in charge of new design, and the 

approval of the Director, Office of Structures.  If the design exception is not approved, the SHHD 

Team Leader will need to follow the steps for normal project development, including the 

evaluation of FEMA flood plains and detailed hydrologic and hydraulic studies, as set forth in 

Table 1.  

5.6.5 Structure Design Acceptable to SHA 

 If the structure meets the SHA criteria for waterway adequacy, or if a design exception is approved 

by the Director, Office of Structures, reconfirm whether the proposed replacement structure meets 

the criteria established by the Maryland Department of the Environment (MDE) for in-kind 

replacement of Bridges and Culverts and proceed with the project development process.  

5.7 Discussion on FEMA Coordination 

The Team Leader will need to revisit the status of the remapping of FEMA flood plains as one of 

the first steps in the evaluation of NFIP (FEMA) flood plains using the guidance in the information 

below. 

5.7.1 Flood Plains within the National Flood Plain Insurance Program (NFIP)* 

(PLEASE NOTE: The following section has been excerpted from the previous version of the 

Manual.  It will be submitted to FEMA and MDE for review and updating as needed) 

Review applicable NFIP/MDE maps and ordinances to determine:    

 Whether the floodplain is under the jurisdiction of the NFIP 

 Whether a regulatory floodway has been established and, if so, the type of floodplain 

mapping: 

           - Flood Hazard Boundary Map (FHBM) 

           - Flood Boundary and Floodway Map (FBFM) 

           - Flood Insurance Rate Map (FIRM) 
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To determine if a FEMA model is available for the floodplain affected by the highway project 

access MDE DFIRM Outreach web site (Ref. 6). The flood mapping related forms can be 

downloaded from the FEMA web site (Ref. 7). These forms can also be obtained by calling 

FEMA’s Map Assistance Center (Ref. 8) 

NFIP regulations are published by the U.S. Government Publishing Office (Ref. 9) 

5.7.2 Project is not within FEMA Flood Plain 

The proposed crossing is not in a flood plain within the National Flood Plain Insurance Program 

(NFIP).  Follow the Table 1 procedure while omitting the milestones referring to FEMA and NFIP 

flood plains.  

5.7.3 No FEMA model available 

The proposed crossing is in a flood plain within the National Flood Plain Insurance Program 

(NFIP), but no FEMA Model is available.  In this case, The Team leader will need to contact 

FEMA/MDE liaison personnel to discuss how best to address the effect of the proposed project on 

the FEMA flood plain. 

5.7.4 FEMA Model is available. 

The proposed crossing is in a flood plain within the National Flood Plain Insurance Program (NFIP), 

and a FEMA Model is available.  For this case follow the procedure in Table 1.  

5.7.5 Summary of Required SHA Actions Regarding Highways and Structures in 

 Floodplains under the Jurisdiction of the NFIP (Table 2)  

Table 2 Required SHA Actions Regarding Highways and Structures in Floodplains 

Type Of NFIP Flood Plain 

Total Rise in  

Elevation of the Water Surface 

for the Base (100-Year) Flood  

Required SHA Actions 

(See Notes below)  

Regulatory Flood Plain 
No increase in water surface See Notes 1 and 2 

Some increase in water surface See Notes 2 and 3 

Flood Hazard Boundary Map 

(FHBM)or Flood Insurance Rate 

Map (FIRM) 

Less than one-foot increase in 

water surface 
See Notes 2 and 4 

Greater than one-foot increase 

in water surface 
See Notes 2 and 5 

Notes: 

1. Send study results and highway/structure plans to the local community for their 

information         

2. Provide for concurrent review of proposed work with FEMA, MDE and the local 

community.  Document study results and local community concurrence in environmental 

MDE documents and Federal/State permit applications; send copies of these documents 

and applications to FEMA, MDE and the local community. 

3. Revise regulatory floodway, notify affected property owners and/or take other actions as 

necessary to be consistent with the NFIP; submit to local community for written 
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concurrence and for any necessary map changes: 

 where profile rise remains within surcharge limits, revision may be accomplished 

by changes in the table of water surface elevations 

 where profile rise exceeds surcharge limits, revision will normally necessitate 

changes to floodway boundaries and consideration of compensation to impacted 

parties 

4. Notify local community that total rise in water surface is less than 1.0 foot: request 

written concurrence of proposed action. 

5. Notify local community that total rise in water surface elevation is greater than 1.0 foot; 

request written concurrence of proposed action; notify property owners. 
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APPENDIX A 

 

Guidelines for In-Kind Replacement of Culverts and Bridges 

 

 

 

The attached guidelines, prepared by the Maryland Department of Natural Resources, are provided 

for your use when considering an in-kind replacement of a bridge or structure.  These guidelines, 

prepared in 1993, represent current DNR/MDE policy on this topic. 

 

The user needs to make sure that a replacement-in-kind project meets the needs of the SHA, as 

discussed in Chapter 5, as well as the requirements of the DNR/MDE as set forth in this appendix. 

 

Please note that SHA and MDE have agreed on the method of determining design discharges as 

discussed in Chapter 8, Hydrology, of this Manual. 
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