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Project Funding

 “This project has been funded wholly by the United States 

Environmental Protection Agency under assistance agreement 

CB96341401 to the Chesapeake Bay Trust. The contents of this 

document do not necessarily reflect the views and policies of the 

Environmental Protection Agency, nor does the EPA endorse trade 

names or recommend the use of commercial products mentioned in 

this document.”



Document Background

 Literature review and inventory of standards, 

guidelines, and recommendations used throughout 

the U.S.

 Reviewed over 90 documents

 Compiled relevant sources and guidelines (53 

different sources)

 Over 2/3 of sources were from the eastern U.S. (36 

sources)

 Maryland stream crossing recommendations were 

developed, reviewed, and refined through 

coordination with a diverse stakeholder group

 The concept of this document and its general layout 

follow the Massachusetts Stream Crossings Handbook



Objectives

 Target a diverse audience

 Local conservation groups

 City and county engineers

 Highway departments

 Resource agencies

 General public

 Inform on the importance of stream continuity 
to the health of Maryland streams

 Provide recommendations for crossing structures 
to improve or maintain AOP

 NOT a technical handbook or design manual



Document Sections

 Background and Purpose

 Introduction

 Importance of Stream Continuity for Aquatic 
Communities

 Common Culvert Problems and Consequences of Poorly 
Designed Stream Crossings

 Maryland Stream Crossing Recommendations

 Design Considerations

 Additional Considerations

 Financial Benefits of Maintaining Stream Continuity

 Case Studies (4)

 Prioritizing Efforts for Target Species

 Definitions, Additional Resources, and References



Importance of Stream Continuity for 

Aquatic Communities

 Access to spawning areas

 Access to coldwater habitats

 Access to forage

 Natural dispersal

 Maintaining habitat

 Genetic diversity



Consequences of Poorly 

Designed Stream Crossings

 Vertical barrier

 Low flow

 Unnatural substrate

 High flow velocity

 Clogging

 Scour and bank erosion



Stream Crossing Recommendations

 Based largely on geomorphic simulation design approach (“stream simulation”)

 Permanent, non-tidal road-stream crossing

 New and replacement structures

 Conceptual guidance for AOP and some terrestrial organism passage under 

typical flows

 Primary purpose of recommendations - promote crossings that are “invisible” 

to aquatic organisms

 MINIMUM requirements for maintaining stream continuity

 These stream crossing recommendations are not prescriptive

 Used in conjunction with sound engineering and design practices to the 

maximum extent practicable given project and site constraints

 Project objectives and site constraints must be considered early in planning 

process to dictate appropriate design approach



 These recommendations are NOT regulations

 Code of Maryland (COMAR)

 Maryland State Programmatic General Permit (SPGP)

 Regional Conditions to the Nationwide Permits (NWP) 

for the State of Maryland

 Each recommendation parameter includes:

 Objective

 General recommendation

 Preferred recommendation



1. Crossing Type



2. Crossing Dimensions



3. Embedment



4. Location, Placement, and Alignment



5. Water Velocity and Depth



6. Substrate 



Additional Considerations 
and Financial Benefits of 
Aquatic Continuity

 Flood resiliency

 Future changes to watershed (e.g., 
development)

 Climate change and associated changes in 
storm frequency and intensity

 Higher installation costs, but potential for long-
term financial benefits

 Lower maintenance costs

 Lower risk of structure failure and roadway 
damage

 Greater structure lifespan

 Protection from bedload abrasion with 
bottomless or properly embedded 
structures



Case Study: Wolfden Run Culvert Replacement



Case Study: Bobbs Creek AOP Project



Case Study: Fish Kill Creek Culvert Replacement



Case Study: Rutland Road Fish Passage Project



Prioritizing Efforts for Target Species

 Highlights target species

 Diadromous

 Brook trout

 Rare, threatened, and endangered

 Provides information and source links to 
resources

 Chesapeake Fish Passage Prioritization Tool

 North Atlantic Aquatic Connectivity 
Collaborative database and resources

 Prioritization tools used by other states

 Massachusetts’ Critical Linkages and 
Conservation Assessment and 
Prioritization System
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