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Foreword

Foreword

Low-water crossings are road-stream crossing structures designed to

be overtopped by high flows or by debris- or ice-laden flows. They can

be desirable alternatives to culverts and bridges on very low-volume
roads and trails, and they can offer substantial environmental advantages
in some stream environments. They are useful, for example, where
streamflow is highly variable and large amounts of woody debris pose a
risk to crossing structures. This publication reviews both the advantages
and disadvantages of different low-water crossing structures in various
stream environments and illustrates situations in which low-water
crossings may be the optimal choice of crossing structure. The publication
aims to provide multidisciplinary teams planning and designing road-
stream crossing structures with answers to questions about where and how
to best use overtoppable crossing structures.

The publication’s four objectives are as follows:

(1) To address how low-water crossing structures affect stream functions
and stability in various environments.

(2) To provide guidance for selecting low-water crossing structures that
minimize disruption of channel processes and habitats.

(3) To summarize basic design parameters and requirements.

(4) To examine a wide range of field examples that illustrate the
performance, problems, and advantages of different types of low-
water crossings.

This publication is unique because it specifically deals with providing for
aquatic organism passage and minimizing damage to channel stability and
habitats. It focuses on the geomorphic and road management conditions
that favor using low-water crossings as a means of minimizing negative
effects to structures, stream channels, and aquatic habitats. It provides
guidance on locating, selecting, and designing low-water crossings to fit
the channel so they are less likely to obstruct stream functions, damage the
aquatic system, and sustain structural damage during floods.

Meeting road management objectives while fulfilling site-specific

biological and geomorphic goals requires a true interdisciplinary approach

in which a biologist, and hydrologist, or geomorphologist work with

the design engineer. Biologists and hydrologists do not usually have

backgrounds in structural requirements for roads, traffic safety, road

alignment issues, and the like. Engineers are not generally familiar

with the swimming abilities and passage needs of fish or with fluvial

geomorphology or sediment transport issues. A successful structure must
IX
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integrate the engineering requirements with hydrologic and biological
factors. No one person or discipline has all this knowledge and range of
experience. Many crossings that later failed were built by individuals
who either had limited knowledge about these structures or did not
consider all the relevant factors. Thus an interdisciplinary planning and
design approach is critical to the overall success of a low-water crossing
structure.

The publication is organized into five chapters.

Chapter 1 defines and introduces the various types of low-water crossings
and explains in general terms where and when they can be useful.

Chapter 2 addresses key questions necessary for evaluating roads and
sites in the larger context of the watershed and transportation system. This
evaluation is critical in successfully launching a crossing replacement or
construction project.

Chapter 3 describes the process of selecting the best structure for a site.
For example, if the structure should be a low-water crossing, then what
type of low-water crossing should be used? What considerations go into
these decisions?

Chapter 4 brings together the basic tools and procedures for engineering
design of low-water crossings, and shows how applying these tools and
procedures can achieve various objectives.

Chapter 5 summarizes the authors’ observations and recommendations
about the benefits and risks of 11 types of low-water crossings.

Appendix A contains 21 case studies, some with plans and drawings from
the actual construction contracts. Appendix A also lists the names of forest
staff employees and others who provided the information and sometimes
the photos for each case study. In addition, several case studies include
information on similar structures in other locations.

Appendix B contains the Hydraulic Structure-Site Examination Form.
Purpose and uses of the form are described in Chapter 4, section 4.2.

The authors trust this publication will help managers recognize—and
develop designs for— sites where low-water crossings are likely to benefit
the aquatic system. The publication also serves as a useful warning about
unintended detrimental effects that low-water crossings can have on
streams and aquatic species.




Acknowledgements

Acknowledgments

Many people in the U.S. Department of Agriculture (USDA) Forest
Service regions and on forests contributed substantial time, expertise, and
energy to this publication. Those listed as contacts for individual case
studies provided information for one or more case studies and reviewed
them for accuracy. We are very grateful for their information and insights.

We are particularly grateful to the following individuals who contributed
information and advice:

Barton Clinton, Research Ecologist, USDA, Forest Service, Coweeta
Hydrologic Laboratory, Otto, NC

Bill Crane, Civil Engineer, USDA, Forest Service, San Dimas Technology
and Development Center, San Dimas, CA

Douglas E. Eberhardt, Chief, Clean Water Act Standards and Permits
Office, San Francisco, CA

Nelson Hernandez, Deputy Regional Engineer, USDA, Forest Service,
Pacific Southwest Region, Vallejo, CA

Richard Jones, Geotechnical and Bridge Engineer (retired), USDA, Forest
Service, Southern Region, Atlanta, GA

Mike McCorison, Air Quality Program Manager, USDA, Forest Service,
Pacific Southwest Region, Vallejo, CA

Jason Robertson, Wild & Scenic Rivers, Bureau of Land Management,
Washington, DC

Larry Schmidt, Director, Streams Systems Technology Center, USDA,
Forest Service, Fort Collins, CO

Kerry G. Scott, Project Engineer, Missouri Department of Conservation,
Columbia, MO

Richard Standage, Fishery Biologist, USDA, Forest Service, Ouachita
National Forest, AR

Special recognition to the USDOT FHWA Coordinated Federal Lands

Highway Technology Implementation Program for their technical and
financial contributions.

Xi




Low-Water Crossings

Xii

Finally, the following USDA Forest Service reviewers helped us improve
the publication by offering thoughtful comments and critiques: Glenn
Todd Allison, Rosanna Barkawi, Greg Bevenger, Merv Eriksson, Mike
Furniss, Dave Gloss, Les Gonyer, Robert Gubernick, Nelson Hernandez,
Roy Jemison, Russ Lafayette, Greg Napper, John Potyondy, Terry Savery,
Bruce Simms, Richard Standage, Julianne Thompson, and Ray Zubick.

Paul Karr drew most of the graphics for the publication.



