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In the spirit of ecological restoration, environmental  
education, and community action, Hermit’s Peak  
Watershed Alliance, Albuquerque Wildlife Federation, 
Bill Zeedyk, Quivira Coalition, and Rio Grande Return 
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biggest difference. While these groups have aggregated 
the information in this guide, these types of techniques 
have come from land based communities across the 
�6�R�X�W�K�Z�H�V�W���D�Q�G���R�W�K�H�U���U�H�J�L�R�Q�V����
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A watershed �L�V���D�Q���D�U�H�D���R�I���O�D�Q�G���Z�K�H�U�H���D�O�O���W�K�H���Z�D�W�H�U���I�U�R�P��
�U�D�L�Q���R�U���V�Q�R�Z�P�H�O�W���G�U�D�L�Q�V���L�Q�W�R���D���F�R�P�P�R�Q���E�R�G�\���R�I���Z�D�W�H�U����
such as a river, lake, or ocean. Water from precipitation 
�W�U�D�Y�H�O�V���L�Q���D���Z�D�W�H�U�V�K�H�G���R�Q���W�K�H���V�X�U�I�D�F�H���R�U���X�Q�G�H�U�J�U�R�X�Q�G����
�V�K�D�S�L�Q�J���W�K�H���O�D�Q�G�V�F�D�S�H���D�V���L�W���Ê�R�Z�V���D�Q�G���S�U�R�Y�L�G�L�Q�J���D���Z�D�W�H�U��
supply to support the entire area. Watershed encompasses 
�H�Y�H�U�\�W�K�L�Q�J���Z�L�W�K�L�Q���L�W�V���J�H�R�J�U�D�S�K�L�F���E�R�X�Q�G�D�U�\���V�R�L�O�����W�H�U�U�D�L�Q����
�Z�D�W�H�U�����D�L�U�����S�O�D�Q�W�V�����D�Q�L�P�D�O�V�����D�Q�G���S�H�R�S�O�H�����D�V���D�Q�� 
interconnected ecosystem.They play a vital role in  
�G�L�V�W�U�L�E�X�W�L�Q�J���Z�D�W�H�U���D�F�U�R�V�V���W�K�H���O�D�Q�G�V�F�D�S�H�����É�O�W�H�U�L�Q�J�� 
and storing it, and buffering against environmental 
�F�K�D�O�O�H�Q�J�H�V���O�L�N�H���É�U�H�����Ê�R�R�G�V�����D�Q�G���G�U�R�X�J�K�W�V����

WHAT IS A WATERSHED?
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Watershed restoration is the process of repairing and 
enhancing natural processes and functions damaged  
�E�\���K�X�P�D�Q���D�F�W�L�Y�L�W�L�H�V�����Q�D�W�X�U�D�O���G�L�V�D�V�W�H�U�V�����Z�L�O�G�É�U�H�������R�U��
environmental changes, to improve health and resilience 
�R�I���O�D�Q�G���D�Q�G���Z�D�W�H�U���H�F�R�V�\�V�W�H�P�V�����:�L�O�G�É�U�H�V���F�D�Q���F�D�X�V�H���V�H�Y�H�U�H��
�D�Q�G���O�D�V�W�L�Q�J���G�D�P�D�J�H���W�R���D���Z�D�W�H�U�V�K�H�G�����G�L�V�U�X�S�W�L�Q�J���W�K�H���Q�D�W�X�U�D�O��
functions and processes crucial to the ecosystem. Plants and 
�W�U�H�H�V���W�K�D�W���V�W�D�E�L�O�L�]�H���V�R�L�O���D�Q�G���V�O�R�Z���Z�D�W�H�U���Ê�R�Z���D�U�H���G�H�V�W�U�R�\�H�G����
leaving the land bare and vulnerable to erosion. Scorching 
�F�D�Q���F�D�X�V�H���V�R�L�O�V���W�R���E�H�F�R�P�H���K�\�G�U�R�S�K�R�E�L�F�����Z�D�W�H�U���U�H�S�H�O�O�H�Q�W������
�U�H�G�X�F�L�Q�J���Z�D�W�H�U���L�Q�É�O�W�U�D�W�L�R�Q���D�Q�G���L�Q�F�U�H�D�V�L�Q�J���V�X�U�I�D�F�H���U�X�Q�R�I�I����
Runoff carries loose soil, ash, and debris into streams and 
�U�L�Y�H�U�V�����F�D�X�V�L�Q�J���V�H�G�L�P�H�Q�W���E�X�L�O�G���X�S���D�Q�G���G�H�J�U�D�G�H�G���Z�D�W�H�U��
�T�X�D�O�L�W�\�����,�Q���F�D�V�H�V���R�I���L�Q�F�U�H�D�V�H�G���S�U�H�F�L�S�L�W�D�W�L�R�Q�����S�R�V�W���É�U�H�� 
�O�D�Q�G�V�F�D�S�H�V���D�U�H���V�X�V�F�H�S�W�L�E�O�H���W�R���Ê�D�V�K���Ê�R�R�G�L�Q�J����

�3�R�V�W���É�U�H���Z�D�W�H�U�V�K�H�G���U�H�V�W�R�U�D�W�L�R�Q���L�V���E�H�V�W���D�F�F�R�P�S�O�L�V�K�H�G���Z�L�W�K��
�O�R�Z���W�H�F�K�����Q�D�W�X�U�H���E�D�V�H�G���V�R�O�X�W�L�R�Q�V���W�K�D�W���Z�R�U�N���Z�L�W�K���Q�D�W�X�U�D�O��
processes to repair damaged landscapes and restore 
ecosystem functions using local materials (rocks, logs, 
�V�R�L�O�����D�Q�G���S�O�D�Q�W�V�������/�R�F�D�O���P�D�W�H�U�L�D�O�V���P�L�P�L�F���I�H�D�W�X�U�H�V���I�R�X�Q�G���L�Q��
�Q�D�W�X�U�H���D�Q�G���D�O�L�J�Q���Z�L�W�K���H�[�L�V�W�L�Q�J���H�F�R�O�R�J�L�F�D�O���S�U�R�F�H�V�V�H�V�����D�V��
�R�S�S�R�V�H�G���W�R���V�\�Q�W�K�H�W�L�F���P�D�W�H�U�L�D�O�V�����F�R�Q�F�U�H�W�H�����U�H�E�D�U�����H�W�F�������W�K�D�W��
can have negative long term impacts on the environment. 
�/�R�Z���W�H�F�K���Q�D�W�X�U�H���E�D�V�H�G���V�R�O�X�W�L�R�Q�V���U�H�T�X�L�U�H���P�L�Q�L�P�D�O���H�T�X�L�S�P�H�Q�W��
and can be hand-built in most cases. Over time, these 
solutions become a part of the natural landscape,  
making these solutions more sustainable and  
resilient compared to engineered alternatives. 

�6�R�P�H���S�R�V�W���É�U�H���Z�D�W�H�U�V�K�H�G���U�H�V�W�R�U�D�W�L�R�Q���J�R�D�O�V���L�Q�F�O�X�G�H����

�'�����5�H�G�X�F�H���V�X�U�I�D�F�H���Z�D�W�H�U���Ê�R�Z���Y�H�O�R�F�L�W�\�����V�S�U�H�D�G���L�W���D�F�U�R�V�V�� 
the landscape, and sink it into the soil to increase  
�L�Q�É�O�W�U�D�W�L�R�Q���U�D�W�H�V

•  Prevent erosion and degradation in uplands,  
�G�U�D�L�Q�D�J�H�V�����Z�H�W�O�D�Q�G�V�����D�Q�G���R�W�K�H�U���F�U�L�W�L�F�D�O���D�U�H�D�V��

�'�����3�U�R�W�H�F�W���I�H�D�W�X�U�H�V���I�U�R�P���G�H�J�U�D�G�D�W�L�R�Q���R�U���H�[�F�H�V�V�L�Y�H���H�U�R�V�L�R�Q

�'�����5�H�F�R�Q�Q�H�F�W���G�U�D�L�Q�D�J�H�V���W�R���W�K�H�L�U���Ê�R�R�G�S�O�D�L�Q

•  Aggrade and restore deeply incised channels 

�'�����5�H�H�V�W�D�E�O�L�V�K���Ê�R�Z���L�Q���D�E�D�Q�G�R�Q�H�G���V�W�U�H�D�P���F�K�D�Q�Q�H�O�V

�'�����7�H�P�S�R�U�D�U�L�O�\���V�W�R�U�H���Z�D�W�H�U���R�Q���Ê�R�R�G�S�O�D�L�Q�V���W�R���U�D�L�V�H���W�K�H�� 
�Z�D�W�H�U���W�D�E�O�H���D�Q�G���L�Q�F�U�H�D�V�H���J�U�R�X�Q�G�Z�D�W�H�U���U�H�F�K�D�U�J�H

�'�����3�U�R�P�R�W�H���F�D�S�L�O�O�D�U�\���D�F�W�L�R�Q���W�R���G�U�D�Z���Z�D�W�H�U���X�S�Z�D�U�G�� 
and sustain vegetation

•  Capture and distribute sediment and organic material 

�'�����5�H�G�X�F�H���G�D�P�D�J�H���F�D�X�V�H�G���E�\���Ê�R�R�G�V���D�Q�G���L�Q�F�U�H�D�V�H�G���Z�D�W�H�U��
�Ê�R�Z���E�\���V�O�R�Z�L�Q�J���D�Q�G���V�S�U�H�D�G�L�Q�J���Z�D�W�H�U��

�'�����3�U�R�P�R�W�H���U�H�Y�H�J�H�W�D�W�L�R�Q���R�I���Q�D�W�L�Y�H���S�O�D�Q�W�V���W�R���V�W�D�E�L�O�L�]�H���V�R�L�O

�'�����5�H�V�W�R�U�H���H�F�R�O�R�J�L�F�D�O���S�U�R�F�H�V�V�H�V���W�K�D�W���V�X�S�S�R�U�W���Z�D�W�H�U�V�K�H�G��
function

�'�����$�G�G���V�W�U�X�F�W�X�U�D�O���F�R�P�S�O�H�[�L�W�\���D�Q�G���E�L�R�O�R�J�L�F�D�O���G�L�Y�H�U�V�L�W�\

�:�D�W�H�U�V�K�H�G���U�H�V�W�R�U�D�W�L�R�Q���D�I�W�H�U���É�U�H���L�V���S�D�U�W�L�F�X�O�D�U�O�\���F�U�L�W�L�F�D�O�� 
�W�R���S�U�H�Y�H�Q�W���R�U���U�H�S�D�L�U���V�L�J�Q�L�É�F�D�Q�W���D�Q�G���O�R�Q�J���W�H�U�P���L�P�S�D�F�W�V�� 
�W�R���Z�D�W�H�U�V�K�H�G���K�H�D�O�W�K�����Z�D�W�H�U���T�X�D�O�L�W�\�����D�Q�G���T�X�D�Q�W�L�W�\���� 
�5�D�S�L�G���U�H�V�W�R�U�D�W�L�R�Q���Z�R�U�N���F�D�Q���V�D�Y�H���F�R�Q�V�L�G�H�U�D�E�O�H�� 
money and effort in the long-run. 

POST�FIRE WATERSHED RESTORATION USING  
LOW�TECH, NATURE�BASED SOLUTIONS
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PURPOSE

This guide is designed to guide restoration of small 
drainage channels, such as ephemeral or intermittent 
�V�W�U�H�D�P�V�����Z�K�L�F�K���Ê�R�Z���R�Q�O�\���G�X�U�L�Q�J���S�U�H�F�L�S�L�W�D�W�L�R�Q���H�Y�H�Q�W�V����
�P�R�Q�V�R�R�Q���V�H�D�V�R�Q�����R�U���V�S�U�L�Q�J���V�Q�R�Z�P�H�O�W�����7�K�H�V�H���G�U�D�L�Q�D�J�H��
�F�K�D�Q�Q�H�O�V���L�Q�F�O�X�G�H���O�D�Q�G���I�H�D�W�X�U�H�V���O�L�N�H���D�U�U�R�\�R�V���D�Q�G���V�Z�D�O�H�V����
�Z�K�L�F�K���D�U�H���Y�L�W�D�O���F�R�P�S�R�Q�H�Q�W�V���R�I���Z�D�W�H�U�V�K�H�G���V�\�V�W�H�P�V����

The guide provides step-by-step instructions for constructing 
�O�R�Z���W�H�F�K���Q�D�W�X�U�H���E�D�V�H�G���U�H�V�W�R�U�D�W�L�R�Q���V�W�U�X�F�W�X�U�H�V�����H�[�S�O�D�L�Q�L�Q�J��
�W�K�H�L�U���S�X�U�S�R�V�H�����K�R�Z���W�K�H�\���I�X�Q�F�W�L�R�Q�����D�Q�G���Z�K�H�U�H���W�R���E�X�L�O�G��
them. It also includes design considerations, adaptations, 
for each structure. Structures in this guide can be built by 
hand using onsite or delivered materials, such as rocks 
and logs. Many of these structures can be built using 
�K�H�D�Y�\���H�T�X�L�S�P�H�Q�W���L�I���W�K�H�L�U���V�F�D�O�H���L�V���W�R�R���O�D�U�J�H���I�R�U���K�D�Q�G���Z�R�U�N��

These foundational structures in this guide serve as  
�U�H�O�L�D�E�O�H���P�R�G�H�O�V�����K�R�Z�H�Y�H�U���V�W�U�X�F�W�X�U�H�V���V�K�R�X�O�G���E�H���F�X�V�W�R�P�L�]�H�G��
�W�R���P�H�H�W���W�K�H���V�S�H�F�L�É�F���Q�H�H�G�V���R�I���W�K�H���O�D�Q�G�V�F�D�S�H���D�Q�G���Z�D�W�H�U��
�G�U�D�L�Q�D�J�H���F�R�Q�G�L�W�L�R�Q�V�����&�X�V�W�R�P�L�]�D�W�L�R�Q�V���P�D�\���L�Q�Y�R�O�Y�H���P�R�G�L�I�\�L�Q�J��
�W�K�H���V�K�D�S�H�����V�L�]�H�����R�U���P�D�W�H�U�L�D�O�V���X�V�H�G���W�R���H�Q�V�X�U�H���W�K�H���V�W�U�X�F�W�X�U�H�V��
�Z�R�U�N���H�I�I�H�F�W�L�Y�H�O�\���I�R�U���W�K�H���J�L�Y�H�Q���V�L�W�X�D�W�L�R�Q�����7�K�L�V���J�X�L�G�H�� 
�H�P�S�K�D�V�L�]�H�V���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���K�R�Z���W�K�H�V�H���V�W�U�X�F�W�X�U�H�V�� 
function so that they can be thoughtfully adjusted  
or combined to address unique challenges. 

Structures in this guide can be restorative, preventive, or 
designed to repair degradation, and in some cases per-
form multiple functions. Restorative structures are 
designed to reinstate natural functions or processes  
�L�Q���W�K�H���Z�D�W�H�U�V�K�H�G�����)�R�U���H�[�D�P�S�O�H�����D���E�D�I�Ê�H���P�D�\���F�D�X�V�H���V�R�P�H 
erosion but is intended to restore meander patterns.  
�,�Q���F�R�Q�W�U�D�V�W�����V�W�U�X�F�W�X�U�H�V���O�L�N�H���=�X�Q�L���%�R�Z�O�V���D�U�H���Q�R�W���U�H�V�W�R�U�D�W�L�Y�H��
but are designed to arrest and address headcut erosion. 
�$�Q�R�W�K�H�U���H�[�D�P�S�O�H���L�V���D���2�Q�H���5�R�F�N���'�D�P���G�H�V�L�J�Q�H�G���W�R���D�J�J�U�D�G�H��
�D���F�K�D�Q�Q�H�O�����6�W�U�X�F�W�X�U�H�V���O�L�N�H���=�X�Q�L���%�R�Z�O�V���D�U�H���Q�R�W���U�H�V�W�R�U�D�W�L�Y�H��
but are intended to arrest and repair headcut erosion. 
Both types of structures can be implemented in a stream 
reach to address various forms of degradation. 

While this guide focuses on structural techniques,  
�L�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���U�H�F�R�J�Q�L�]�H���W�K�H���U�R�O�H���R�I���R�W�K�H�U���H�V�V�H�Q�W�L�D�O��
�U�H�V�W�R�U�D�W�L�R�Q���S�U�D�F�W�L�F�H�V�����V�X�F�K���D�V���U�H�Y�H�J�H�W�D�W�L�R�Q�����Z�K�L�F�K���D�U�H��
covered in other resources. Together, these methods  
�F�R�Q�W�U�L�E�X�W�H���W�R���K�R�O�L�V�W�L�F���Z�D�W�H�U�V�K�H�G���U�H�V�W�R�U�D�W�L�R�Q���D�Q�G�� 
long-term ecological resilience. 

One Rock Dam constructed by HPWA seasonal crews in Sapello before (top) 
and after (bottom) �lling up with sediment (Summer 2023).

AFTER

BEFORE

ROCK STRUCTURES

�7�K�H���I�R�O�O�R�Z�L�Q�J���V�W�U�X�F�W�X�U�H�V���D�U�H���F�R�Q�V�W�U�X�F�W�H�G���E�\���J�D�W�K�H�U�L�Q�J��
�D�Q�G���D�U�U�D�Q�J�L�Q�J���U�R�F�N�V���R�I���Y�D�U�L�R�X�V���V�K�D�S�H�V���D�Q�G���V�L�]�H�V���L�Q�W�R�� 
interlocking patterns. Using rocks to build restoration 
�V�W�U�X�F�W�X�U�H�V���K�D�V���V�H�Y�H�U�D�O���E�H�Q�H�É�W�V�����R�Q�H���E�H�L�Q�J���W�K�H�\���D�U�H�� 
plentiful in many remote settings making them  
readily accessible for projects.

Rocks are also naturally occurring on the landscape  
���X�Q�O�L�N�H���F�R�Q�F�U�H�W�H���R�U���R�W�K�H�U���P�D�Q���P�D�G�H���P�D�W�H�U�L�D�O�V�����D�Q�G��
provide a long-term element that doesn’t need to be 

removed later. Using local rocks reduces the cost  
�R�I���U�H�V�W�R�U�D�W�L�R�Q���E�\���O�R�Z�H�U�L�Q�J���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���F�R�V�W�V���D�Q�G�� 
�P�L�Q�L�P�L�]�L�Q�J���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���L�P�S�D�F�W���D�V�V�R�F�L�D�W�H�G���Z�L�W�K�� 
�P�R�Y�L�Q�J���P�D�W�H�U�L�D�O�V���Z�L�W�K���K�H�D�Y�\���H�T�X�L�S�P�H�Q�W���/�D�U�J�H�U���U�R�F�N�V���D�U�H�� 
�W�\�S�L�F�D�O�O�\���X�V�H�G���D�V���D�Q�F�K�R�U�V���R�U���V�X�S�S�R�U�W�����Z�K�L�O�H���V�P�D�O�O�H�U���U�R�F�N�V�� 
�É�O�O���W�K�H���J�D�S�V���E�H�W�Z�H�H�Q���O�D�U�J�H�U���R�Q�H�V�����W�K�L�V���S�U�R�F�H�V�V���L�V���F�D�O�O�H�G�� 
���F�K�L�Q�N�L�Q�J���������5�R�F�N�V���W�K�D�W���K�D�Y�H���U�H�O�D�W�L�Y�H�O�\���Ê�D�W���V�X�U�I�D�F�H�V���D�U�H�� 
ideal for the foundation of certain structures, providing  
a solid base for stability and area to absorb the impact  
�R�I���I�D�O�O�L�Q�J���Z�D�W�H�U����

WHY BUILD STRUCTURES WITH ROCKS?

�:�K�H�Q���Z�R�U�N�L�Q�J���Z�L�W�K���U�R�F�N�V�����W�K�H���P�R�V�W���F�R�P�P�R�Q���L�Q�M�X�U�L�H�V���D�U�H���F�D�X�V�H�G���E�\���D�F�F�L�G�H�Q�W�V���W�K�D�W���R�F�F�X�U���Z�K�L�O�H���K�D�Q�G�O�L�Q�J���U�R�F�N�V���� 
�)�R�U���H�[�D�P�S�O�H�����D���U�R�F�N���I�D�O�O�L�Q�J���R�Q���\�R�X�U���I�R�R�W���R�U���F�U�X�V�K�L�Q�J���D���É�Q�J�H�U���E�H�W�Z�H�H�Q���U�R�F�N�V�����$�O�Z�D�\�V���E�H���D�Z�D�U�H���R�I���\�R�X�U���E�R�G�\�� 
�S�R�V�L�W�L�R�Q���D�Q�G���V�X�U�U�R�X�Q�G�L�Q�J�V���Z�K�H�Q���P�R�Y�L�Q�J���U�R�F�N�V�����6�R�P�H���U�R�F�N�V���P�D�\���E�H���K�R�P�H���W�R���Z�L�O�G�O�L�I�H�����V�X�F�K���D�V���V�Q�D�N�H�V�����O�L�]�D�U�G�V�����R�U���V�S�L�G�H�U�V���� 
�V�R���D�Y�R�L�G���G�L�V�W�X�U�E�L�Q�J���W�K�H�P���R�U���S�O�D�F�L�Q�J���\�R�X�U�V�H�O�I���R�U���R�W�K�H�U�V���D�W���U�L�V�N�����:�K�H�Q���U�R�O�O�L�Q�J���O�D�U�J�H���U�R�F�N�V���G�R�Z�Q�K�L�O�O�����D�O�Z�D�\�V���F�D�O�O���R�X�W�� 
�"�U�R�F�N�#���V�R���D�Q�\���Q�H�D�U�E�\���F�U�H�Z���P�H�P�E�H�U�V���D�U�H���D�Z�D�U�H���D�Q�G���E�H���V�X�U�H���Q�R���R�Q�H���L�V���S�U�H�V�H�Q�W���Z�L�W�K�L�Q���W�K�H���U�R�O�O�L�Q�J���]�R�Q�H��

SAFETY NOTE:
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ONE ROCK DAM

A one rock dam (ORD) is an in-channel grade control 
�V�W�U�X�F�W�X�U�H���X�V�H�G���I�R�U���U�H�V�W�R�U�D�W�L�Y�H���S�X�U�S�R�V�H�V���W�R���V�O�R�Z���Z�D�W�H�U��
�Ê�R�Z�����U�H�G�X�F�H���H�U�R�V�L�R�Q�����D�Q�G���P�D�Q�D�J�H���V�H�G�L�P�H�Q�W�����'�H�V�S�L�W�H��
�W�K�H���Q�D�P�H�����D�Q���2�5�'���L�V���F�R�P�S�R�V�H�G���R�I���P�X�O�W�L�S�O�H���U�R�Z�V���R�I��
rocks arranged in uniform height across the channel or 
streambed. These rocks interlock to form a barrier that 
�V�O�R�Z�V���Z�D�W�H�U���Ê�R�Z�����F�D�S�W�X�U�H�V���V�H�G�L�P�H�Q�W�����D�Q�G���K�H�O�S�V���U�D�L�V�H��
the streambed over time. The accumulation of sediment 
behind the structure raises the channel bed, and may 

�K�H�O�S���F�R�Q�Q�H�F�W���L�W���W�R���L�W�V���Ê�R�R�G�S�O�D�L�Q�����D�O�O�R�Z�L�Q�J���Ê�R�R�G�Z�D�W�H�U�V���W�R��
spill out of the channel, dissipating energy and dropping 
�R�X�W���G�H�E�U�L�V���D�Q�G���V�H�G�L�P�H�Q�W�������D�Q�G���R�U���K�H�O�S���W�R���U�D�L�V�H���W�K�H���Z�D�W�H�U��
�W�D�E�O�H�����2�5�'�V���V�W�D�E�L�O�L�]�H���W�K�H���F�K�D�Q�Q�H�O���D�Q�G���S�U�H�Y�H�Q�W���F�K�D�Q�Q�H�O��
�H�U�R�V�L�R�Q�����H�V�S�H�F�L�D�O�O�\���G�R�Z�Q�F�X�W�W�L�Q�J�����E�\���V�O�R�Z�L�Q�J���W�K�H���Ê�R�Z���R�I��
�Z�D�W�H�U�����L�Q�F�U�H�D�V�L�Q�J���U�R�X�J�K�Q�H�V�V�����D�Q�G���F�D�S�W�X�U�L�Q�J���V�H�G�L�P�H�Q�W����
�1�H�Z�O�\���F�R�O�O�H�F�W�H�G���V�H�G�L�P�H�Q�W���K�H�O�S�V���H�V�W�D�E�O�L�V�K���D���V�H�H�G�E�H�G�� 
and may collect plant propagation material.

DESCRIPTION AND PURPOSE

One rock dams are typically built in ephemeral stream 
�F�K�D�Q�Q�H�O�V���H�[�S�H�U�L�H�Q�F�L�Q�J���G�R�Z�Q�F�X�W�W�L�Q�J�����H�Q�W�U�H�Q�F�K�P�H�Q�W�����R�U��
incision. but they can also be applied in intermittent and 
�S�H�U�H�Q�Q�L�D�O���V�W�U�H�D�P�V���D�V���Z�H�O�O�����2�5�'�V���D�U�H���W�\�S�L�F�D�O�O�\���E�X�L�O�W���L�Q��
�J�X�O�O�L�H�V���O�H�V�V���W�K�D�Q���������I�H�H�W���L�Q���Z�L�G�W�K�����Z�K�H�U�H���W�K�H���V�W�U�X�F�W�X�U�H���F�D�Q��
�E�H���P�R�U�H���H�D�V�L�O�\���V�W�D�E�L�O�L�]�H�G���D�Q�G���Z�D�W�H�U���Ê�R�Z���L�V���F�R�Q�F�H�Q�W�U�D�W�H�G��

It is best to use natural features like large rocks,  
tree stumps, or the banks to anchor these structures.  
�$�U�H�D�V���Z�L�W�K���D���J�H�Q�W�O�H���W�R���P�R�G�H�U�D�W�H���V�O�R�S�H���D�U�H���S�U�H�I�H�U�U�H�G���� 
�D�V���W�K�H�\���D�O�O�R�Z���W�K�H���V�W�U�X�F�W�X�U�H���W�R���F�R�Q�W�U�R�O���Ê�R�Z���Z�L�W�K�R�X�W�� 
�E�H�L�Q�J���Z�D�V�K�H�G���D�Z�D�\���G�X�U�L�Q�J���K�L�J�K���Ê�R�Z���H�Y�H�Q�W�V��

APPROPRIATE LOCATIONS

STEP 1 
Prepare the site by clearing the area of any loose rocks 
�D�Q�G���G�H�E�U�L�V�����D�Q�G���O�H�Y�H�O�L�Q�J���W�K�H���V�X�U�I�D�F�H���Z�K�H�U�H���W�K�H���V�W�U�X�F�W�X�U�H��
�Z�L�O�O���E�H���E�X�L�O�W��

STEP 2 
�'�L�J���D���V�K�D�O�O�R�Z���W�U�H�Q�F�K�����D�E�R�X�W�������L�Q�F�K�H�V���G�H�H�S�����D�W���W�K�H�� 
�G�R�Z�Q�V�W�U�H�D�P���H�G�J�H���R�I���W�K�H���V�W�U�X�F�W�X�U�H�����S�H�U�S�H�Q�G�L�F�X�O�D�U���W�R�� 
�W�K�H���F�K�D�Q�Q�H�O���D�Q�G���V�S�D�Q�Q�L�Q�J���W�K�H���H�Q�W�L�U�H���F�K�D�Q�Q�H�O���Z�L�G�W�K���� 
�/�D�\���O�D�U�J�H�����Ê�D�W���U�R�F�N�V���L�Q�W�H�U�O�R�F�N�L�Q�J���L�Q���W�K�H���W�U�H�Q�F�K���V�R���W�K�D�W�� 
no rock protrudes more than 2 inches above the bed of the 
�F�K�D�Q�Q�H�O�����7�K�L�V���É�U�V�W���O�D�\�H�U���R�I���U�R�F�N�V���L�V���F�D�O�O�H�G���W�K�H��footer or splash 
pad.���7�K�L�V���É�U�V�W���U�R�Z���V�K�R�X�O�G���H�[�W�H�Q�G���X�S���W�K�H���V�L�G�H���V�O�R�S�H�V���W�R��
�S�U�H�Y�H�Q�W���Z�D�W�H�U���I�U�R�P���J�R�L�Q�J���D�U�R�X�Q�G���W�K�H���H�G�J�H���R�I���W�K�H���V�W�U�X�F�W�X�U�H����
The footer helps prevent undermining of the structure 
�G�X�U�L�Q�J���K�L�J�K���Ê�R�Z�V����

CONSTRUCTION PROCESS

STEP 3 
�%�X�L�O�G���W�K�H���É�U�V�W���U�R�Z���R�I���U�R�F�N�V�����R�Y�H�U�O�D�S�S�L�Q�J��1/3  of the 
�V�S�O�D�V�K���S�D�G�����I�R�R�W�H�U�����U�R�F�N�V���D�F�U�R�V�V���W�K�H���F�K�D�Q�Q�H�O�����,�I���Q�H�F�H�V�V�D�U�\����
�D�U�U�D�Q�J�H���W�K�L�V���U�R�Z���L�Q���D “book stacking” manner to reach a 
taller height, depending on rock dimensions.

STEP 4 
�$�U�U�D�Q�J�H���D�Q���D�G�G�L�W�L�R�Q�D�O���I�R�X�U���R�U���P�R�U�H���U�R�Z�V���R�I���L�Q�W�H�U�O�R�F�N�L�Q�J 
�U�R�F�N�V���G�L�U�H�F�W�O�\���E�H�K�L�Q�G���W�K�H���É�U�V�W���U�R�Z�����L�Q���W�K�H���X�S�V�W�U�H�D�P���G�L�U�H�F�W�L�R�Q������
�5�R�F�N�V���V�K�R�X�O�G���E�H���S�O�D�F�H�G���Z�L�W�K���W�K�H�L�U���O�R�Q�J�H�V�W���V�L�G�H�V���S�D�U�D�O�O�H�O��
�W�R���W�K�H���Ê�R�Z���R�I���W�K�H���F�K�D�Q�Q�H�O�����U�D�W�K�H�U���W�K�D�Q���S�H�U�S�H�Q�G�L�F�X�O�D�U��
�D�F�U�R�V�V���L�W�����7�K�H�V�H���U�R�Z�V���F�R�X�O�G���E�H���E�R�R�N���V�W�D�F�N�H�G���G�H�S�H�Q�G�L�Q�J��
�R�Q���W�K�H���W�K�L�F�N�Q�H�V�V���R�I���W�K�H���U�R�F�N���W�R���P�D�[�L�P�L�]�H���K�H�L�J�K�W���S�H�U���U�R�F�N����
�$�V���\�R�X���D�S�S�U�R�D�F�K���W�K�H���É�Q�D�O�����X�S�V�W�U�H�D�P�����U�R�Z�����W�K�H���U�R�F�N�V���P�D�\��
gradually decrease in height.

STEP 5 
�7�H�V�W���W�K�H���V�W�U�X�F�W�X�U�H���E�\���Z�D�O�N�L�Q�J���D�F�U�R�V�V���L�W�����1�R�W�L�F�H���D�Q�\�� 
rocks that may move out of place and need to be  
adjusted or replaced.

footer or splash pad

book stacking

1/3

�rst row of rocks

R
ow

s 
2-

5

First Row of Rocks

Footer or Splash Pad

Chinking Rocks

STEP 6�����R�S�W�L�R�Q�D�O�� 
�6�H�H�G���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�W�K���D���O�R�F�D�O�O�\���D�S�S�U�R�S�U�L�D�W�H���Q�D�W�L�Y�H�� 
�V�H�H�G���P�L�[���D�Q�G���R�U���D���V�W�H�U�L�O�H���Q�R�Q���Q�D�W�L�Y�H���F�R�Y�H�U���F�U�R�S����

STEP 7 
�)�L�O�O���E�X�F�N�H�W�V���Z�L�W�K���V�P�D�O�O�H�U�����J�U�D�Y�H�O���O�L�N�H���U�R�F�N�V���D�Q�G���H�P�S�W�\��
�W�K�H�P���R�Q�W�R���W�K�H���V�W�U�X�F�W�X�U�H���W�R���É�O�O���J�D�S�V�����7�K�L�V���S�U�R�F�H�V�V���L�V���N�Q�R�Z�Q��
as chinking, and has proven to play a role in the stability 
and effectiveness of the structure. Avoid packing dirt 
�E�H�W�Z�H�H�Q���U�R�F�N�V���D�V���W�K�L�V���H�[�F�O�X�G�H�V���Q�D�W�L�Y�H���V�H�H�G�V���D�Q�G�� 
�R�U�J�D�Q�L�F�V�����U�H�G�X�F�L�Q�J���J�U�R�Z�W�K���R�I���Q�D�W�L�Y�H���Y�H�J�H�W�D�W�L�R�Q����

One Rock Dam constructed by HPWA seasonal crews in Gallinas (Summer 2023).
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�,�Q���V�L�W�X�D�W�L�R�Q�V���Z�K�H�U�H���U�R�F�N�V���D�U�H���V�F�D�U�F�H�����K�D�X�O�L�Q�J���L�Q���D�G�G�L�W�L�R�Q�D�O��
�U�R�F�N�V���R�U���X�V�L�Q�J���D�O�W�H�U�Q�D�W�L�Y�H���P�D�W�H�U�L�D�O�V���O�L�N�H���V�D�Q�G�E�D�J�V���É�O�O�H�G��
�Z�L�W�K���O�R�F�D�O���G�L�U�W���R�U���F�O�D�\���P�D�\���E�H���Q�H�F�H�V�V�D�U�\�����6�D�Q�G�E�D�J�V���P�D�\��
only last one year depending on the material they are 
�P�D�G�H���R�I�����K�R�Z�H�Y�H�U���W�K�H�L�U���O�R�Q�J�H�Y�L�W�\���F�D�Q���E�H���L�Q�F�U�H�D�V�H�G���E�\��
�Z�U�D�S�S�L�Q�J���W�K�H�P���Z�L�W�K���8�9���U�H�V�L�V�W�D�Q�W���P�D�W�H�U�L�D�O�����$�Q���2�5�'���O�L�N�H��
�V�W�U�X�F�W�X�U�H���F�D�Q���D�O�V�R���E�H���E�X�L�O�W���Z�L�W�K���O�R�J�V�����V�H�H���W�K�H���O�R�J���V�W�H�S��
�G�R�Z�Q���D�Q�G���O�R�J���P�D�W���V�W�U�X�F�W�X�U�H�V���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���S�D�J�H�V������

�$�I�W�H�U���V�H�Y�H�U�D�O���K�L�J�K���Ê�R�Z���H�Y�H�Q�W�V�����V�H�G�L�P�H�Q�W���V�K�R�X�O�G�� 
�D�F�F�X�P�X�O�D�W�H���R�Q���W�R�S���D�Q�G���X�S�V�W�U�H�D�P���R�I���W�K�H���2�5�'�����7�K�H���J�R�D�O�� 
�L�V���W�K�D�W���W�K�H���F�K�D�Q�Q�H�O���D�J�J�U�D�G�H�V�����E�X�L�O�G�V���X�S�����X�Q�W�L�O���Ê�R�R�G�� 
�Ê�R�Z�V���D�U�H���F�R�Q�Q�H�F�W�H�G���W�R���W�K�H���Ê�R�R�G�S�O�D�L�Q�����,�Q���P�R�U�H���H�Q�W�U�H�Q�F�K�H�G�� 
channels, once the original layer has collected some  
sediment, another structure can be built starting at the 
�W�K�L�U�G���U�R�Z���R�I���W�K�H���H�[�L�V�W�L�Q�J���V�W�U�X�F�W�X�U�H�����7�K�H���R�U�L�J�L�Q�D�O���2�5�'��
�E�H�F�R�P�H�V���W�K�H���V�S�O�D�V�K���S�D�G���I�R�U���W�K�H���Q�H�Z���O�D�\�H�U�����:�L�W�K���K�L�J�K���Ê�R�Z��
�H�Y�H�Q�W�V�����U�R�F�N�V���P�D�\���E�H���G�L�V�O�R�G�J�H�G���I�U�R�P���W�K�H���2�5�'�����,�Q���W�K�L�V�� 
case, it may be necessary to reposition them or  
�U�H�S�O�D�F�H���W�K�H�P���Z�L�W�K���O�D�U�J�H�U���U�R�F�N�V��

ADAPTATIONS AND MAINTENANCE

�5�R�F�N�V���P�D�\���G�H�F�U�H�D�V�H���L�Q���V�L�]�H���D�V���W�K�H���V�W�U�X�F�W�X�U�H���P�R�Y�H�V���X�S�V�W�U�H�D�P����
�O�H�Y�H�O�L�Q�J���R�X�W���Z�L�W�K���W�K�H���F�K�D�Q�Q�H�O���E�H�G�����K�R�Z�H�Y�H�U���D���2�Q�H���5�R�F�N��
�'�D�P���V�K�R�X�O�G���E�H���R�Q�H���U�R�F�N���L�Q���K�H�L�J�K�W���W�K�U�R�X�J�K�R�X�W���W�K�H���H�Q�W�L�U�H��
structure. The splash pad should be large enough to 
�S�U�H�Y�H�Q�W���V�F�R�X�U���I�U�R�P���Z�D�W�H�U���U�X�Q�Q�L�Q�J���R�Y�H�U���W�K�H���V�W�U�X�F�W�X�U�H���D�Q�G��
�X�Q�G�H�U�P�L�Q�L�Q�J���L�W�����7�K�H���F�X�V�W�R�P�D�U�\���W�U�H�D�W�P�H�Q�W���L�V���W�K�D�W���D�O�O���U�R�Z�V��
�H�[�W�H�Q�G���X�S���W�K�H���V�L�G�H���V�O�R�S�H�V���W�R���S�U�H�Y�H�Q�W���Z�D�W�H�U���I�U�R�P���J�R�L�Q�J��
�D�U�R�X�Q�G���W�K�H���H�G�J�H�V���R�I���W�K�H���V�W�U�X�F�W�X�U�H�����K�R�Z�H�Y�H�U���R�F�F�D�V�L�R�Q�D�O��
�H�[�F�H�S�W�L�R�Q�V���P�D�\���E�H���D�S�S�U�R�S�U�L�D�W�H�����2�5�'�V���V�K�R�X�O�G���E�H���S�O�D�F�H�G�� 
in straight sections of the channel or the cross over.  
Many of them can be built in a sequence or paired  
�Z�L�W�K���R�W�K�H�U���V�W�U�X�F�W�X�U�H�V�����E�D�I�Ê�H�V������

�7�K�H���V�S�O�D�V�K���S�D�G���L�V���D���Y�H�U�\���L�P�S�R�U�W�D�Q�W���H�O�H�P�H�Q�W���R�I���W�K�H���2�5�'�� 
if the location site is scarce of subsurface rock. Especially  
�L�Q���S�R�V�W���É�U�H���V�F�H�Q�D�U�L�R�V�����L�W���V�K�R�X�O�G���E�H���O�D�U�J�H���H�Q�R�X�J�K���W�R�� 
�S�U�H�Y�H�Q�W���V�F�R�X�U���I�U�R�P���K�L�J�K���Ê�R�Z�V���U�X�Q�Q�L�Q�J���R�Y�H�U���W�K�H���V�W�U�X�F�W�X�U�H�� 
and missing the splash pad. Making it larger can be  
accomplished by selecting very large rocks if available  
�R�U���E�X�L�O�G�L�Q�J���V�S�O�D�V�K���S�D�G�V���Z�L�W�K���W�Z�R���O�D�\�H�U�V�������W�K�H���É�U�V�W���O�D�\�H�U�� 
�G�X�J���L�Q�W�R���W�K�H���E�H�G���D�Q�G���W�K�H���V�H�F�R�Q�G���O�D�\�H�U���R�Q���W�R�S���Z�L�W�K���D�Q��
�D�O�W�H�U�Q�D�W�L�Q�J���O�D�\�R�X�W���W�R���S�U�H�Y�H�Q�W���Z�D�W�H�U���I�U�R�P���P�R�Y�L�Q�J���W�K�U�R�X�J�K��
the interstitial spaces.

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

ROCK RUNDOWN

�$���U�R�F�N���U�X�Q�G�R�Z�Q���L�V���D���O�R�Z���W�H�F�K���H�U�R�V�L�R�Q���F�R�Q�W�U�R�O���V�W�U�X�F�W�X�U�H��
�G�H�V�L�J�Q�H�G���W�R���V�W�D�E�L�O�L�]�H���O�R�Z���H�Q�H�U�J�\���K�H�D�G�F�X�W�V���L�Q���F�K�D�Q�Q�H�O�V��
�Z�L�W�K���D���J�H�Q�W�O�H���W�R���P�R�G�H�U�D�W�H���V�O�R�S�H���D�Q�G���S�U�H�Y�H�Q�W���I�X�U�W�K�H�U��
�F�K�D�Q�Q�H�O���G�H�J�U�D�G�D�W�L�R�Q�����5�R�F�N���U�X�Q�G�R�Z�Q�V���U�H�G�X�F�H���H�U�R�V�L�R�Q���E�\��
�V�O�R�Z�L�Q�J���V�X�U�I�D�F�H���Z�D�W�H�U���Ê�R�Z�����G�L�V�V�L�S�D�W�L�Q�J���H�U�R�V�L�Y�H���H�Q�H�U�J�\����
�D�Q�G���W�U�D�S�S�L�Q�J���V�H�G�L�P�H�Q�W���D�Q�G���P�R�L�V�W�X�U�H���E�H�W�Z�H�H�Q���U�R�F�N�V����
�Z�K�L�F�K���H�Q�F�R�X�U�D�J�H�V���S�O�D�Q�W���J�U�R�Z�W�K�����$���U�R�F�N���U�X�Q�G�R�Z�Q���Z�R�U�N�V��
�E�\���F�K�D�Q�Q�H�O�L�Q�J���Z�D�W�H�U���G�R�Z�Q���D���F�R�Q�W�U�R�O�O�H�G���S�D�W�K���O�L�Q�H�G���Z�L�W�K��

�U�R�F�N�V�����Z�K�L�F�K���G�L�V�U�X�S�W�V���W�K�H���Ê�R�Z���R�I���Z�D�W�H�U�������Z�K�L�F�K���K�H�O�S�V���W�R��
�G�L�V�S�H�U�V�H���W�K�H���H�Q�H�U�J�\���D�Q�G���S�U�H�Y�H�Q�W���V�R�L�O���O�R�V�V�����$�V���Z�D�W�H�U���Ê�R�Z�V��
�R�Y�H�U���W�K�H���U�R�F�N�V�����L�W���V�O�R�Z�V���G�R�Z�Q�����D�O�O�R�Z�L�Q�J���V�H�G�L�P�H�Q�W���W�R���V�H�W�W�O�H��
behind the structure. This sediment accumulation helps 
�V�W�D�E�L�O�L�]�H���W�K�H���F�K�D�Q�Q�H�O���E�H�G���D�Q�G���H�V�W�D�E�O�L�V�K���D���P�H�G�L�X�P���I�R�U��
�S�O�D�Q�W���J�U�R�Z�W�K�����2�Y�H�U���W�L�P�H�����W�K�H�V�H���V�W�U�X�F�W�X�U�H�V���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H��
�U�H�F�R�Y�H�U�\���R�I���G�H�J�U�D�G�H�G���F�K�D�Q�Q�H�O�V�����L�P�S�U�R�Y�H���Z�D�W�H�U���L�Q�É�O�W�U�D�W�L�R�Q����
and support reestablishment of native vegetation.

DESCRIPTION AND RESTORATION PURPOSE

ONE ROCK DAM

Rock Rundown constructed by HPWA seasonal crew in Sapello (Summer 2023).
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�5�R�F�N���U�X�Q�G�R�Z�Q�V���D�U�H���W�\�S�L�F�D�O�O�\���X�V�H�G���W�R���S�U�H�Y�H�Q�W���W�K�H�� 
formation of headcuts in upland areas and small,  
�H�S�K�H�P�H�U�D�O���V�W�U�H�D�P�V�����7�K�H�\���D�U�H���E�H�V�W���V�X�L�W�H�G���I�R�U���O�R�Z���H�Q�H�U�J�\��
�K�H�D�G�F�X�W�V���O�H�V�V���W�K�D�Q�������I�H�H�W���L�Q���K�H�L�J�K�W�����O�D�U�J�H�U���R�U���P�R�U�H���D�F�W�L�Y�H��
�K�H�D�G�F�X�W�V���P�D�\���U�H�T�X�L�U�H���D���G�L�I�I�H�U�H�Q�W���V�W�U�X�F�W�X�U�H�����H�[�����=�X�Q�L���%�R�Z�O������
�5�R�F�N���U�X�Q�G�R�Z�Q�V���Z�R�U�N���E�H�V�W���Z�K�H�Q���F�R�Q�V�W�U�X�F�W�H�G���R�Q���P�R�G�H�U�D�W�H��
�W�R���J�H�Q�W�O�H���V�O�R�S�H�V���Z�K�H�U�H���Z�D�W�H�U���Ê�R�Z���L�V���Q�R�W���W�R�R���I�D�V�W����

APPROPRIATE LOCATIONS

STEP 1 
Prepare the location by clearing the area of any loose 
�U�R�F�N�V���D�Q�G���G�H�E�U�L�V�����D�Q�G���O�H�Y�H�O�L�Q�J���W�K�H���V�X�U�I�D�F�H���Z�K�H�U�H���W�K�H��
�V�W�U�X�F�W�X�U�H���Z�L�O�O���E�H���E�X�L�O�W�����/�H�D�Y�H���O�D�U�J�H�����Ê�D�W���U�R�F�N�V���L�Q���S�O�D�F�H�� 
and incorporate them into the structure.

STEP 2 
�$�U�U�D�Q�J�H���O�D�U�J�H�����Ê�D�W���U�R�F�N�V���R�Q���W�K�H���E�H�G���D�Q�G���E�D�Q�N�V���R�I���W�K�H��
�F�K�D�Q�Q�H�O�����Ê�L�S�S�L�Q�J���D�Q�G���U�R�W�D�W�L�Q�J���W�K�H�P���D�V���Q�H�H�G�H�G���W�R���D�F�K�L�H�Y�H��
�D�Q���L�Q�W�H�U�O�R�F�N�L�Q�J���P�R�V�D�L�F���S�D�W�W�H�U�Q�����7�K�H���U�R�F�N�V���D�W���W�K�H���X�S�V�W�U�H�D�P��
uphill end should completely cover the headcut and  
adjacent bare or eroding surfaces. Continue placing  
rocks until the desired length is reached.

STEP 3 
�)�L�O�O���D�Q�\���J�D�S�V���E�H�W�Z�H�H�Q���U�R�F�N�V���E�\���F�K�L�Q�N�L�Q�J���Z�L�W�K�� 
smaller rocks.

STEP 4�����R�S�W�L�R�Q�D�O�� 
�6�H�H�G���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�W�K���D���O�R�F�D�O�O�\���D�S�S�U�R�S�U�L�D�W�H���Q�D�W�L�Y�H�� 
�V�H�H�G���P�L�[���D�Q�G���R�U���D���V�W�H�U�L�O�H���Q�R�Q���Q�D�W�L�Y�H���F�R�Y�H�U���F�U�R�S��

STEP 5 
�7�H�V�W���W�K�H���V�W�U�X�F�W�X�U�H�
�V���L�Q�W�H�J�U�L�W�\���E�\���Z�D�O�N�L�Q�J���D�F�U�R�V�V���L�W���� 
Notice any rocks that may move out of place and  
need to be adjusted or replaced.

CONSTRUCTION PROCESS

ROCK RUNDOWN

�5�R�F�N���U�X�Q�G�R�Z�Q�V���F�D�Q���E�H���F�X�V�W�R�P�L�]�H�G���W�R���V�X�L�W���Y�D�U�L�R�X�V���V�L�W�H��
�F�R�Q�G�L�W�L�R�Q�V�����H�Y�H�Q���Z�K�H�Q���U�R�F�N�V���D�U�H���V�F�D�U�F�H�����7�K�H�\���F�D�Q���E�H���E�X�L�O�W��
using sandbags made of biodegradable material such as 
jute as a short-term solution. Alternatively, logs can be 
�X�V�H�G���L�Q���S�O�D�F�H���R�I���U�R�F�N�V���W�R���P�D�N�H���D���"�O�R�J���U�X�Q�G�R�Z�Q�#���D�V���O�R�Q�J��

�D�V���L�W���L�V���D�Q�F�K�R�U�H�G���S�U�R�S�H�U�O�\�����$�V���W�K�H���V�W�U�X�F�W�X�U�H���L�Q�W�H�U�D�F�W�V���Z�L�W�K��
�V�X�U�I�D�F�H���Z�D�W�H�U���Ê�R�Z�����U�R�F�N�V�����O�R�J�V�����R�U���V�D�Q�G�E�D�J�V���P�D�\���V�K�L�I�W���R�X�W��
of place and require replacements. Ensure the structure is 
anchored using large rocks on the edges of the channel. 

ADAPTATIONS AND MAINTENANCE

�5�R�F�N�V���X�V�H�G���L�Q���U�R�F�N���U�X�Q�G�R�Z�Q�V���V�K�R�X�O�G���E�H���K�H�D�Y�\���H�Q�R�X�J�K���W�R��
�Z�L�W�K�V�W�D�Q�G���W�K�H���I�R�U�F�H���R�I���Ê�R�Z�L�Q�J���Z�D�W�H�U���D�Q�G���U�H�P�D�L�Q���L�Q���S�O�D�F�H����
�$���F�R�P�P�R�Q���P�L�V�F�R�Q�F�H�S�W�L�R�Q���Z�K�H�Q���E�X�L�O�G�L�Q�J���W�K�H�V�H���V�W�U�X�F�W�X�U�H�V��
�L�V���W�R���"�M�X�V�W���W�K�U�R�Z���U�R�F�N�V���L�Q���W�K�H���F�K�D�Q�Q�H�O���#���5�R�F�N�V���V�K�R�X�O�G���E�H��
placed neatly and interlocked to create a structure capable 
�R�I���Z�L�W�K�V�W�D�Q�G�L�Q�J���K�L�J�K���Ê�R�Z���H�Y�H�Q�W�V����

Using rocks that are angular and various shapes is  
preferred over rounded river rocks, as their irregular  
�V�K�D�S�H���D�O�O�R�Z�V���I�R�U���L�Q�W�H�U�O�R�F�N�L�Q�J�����7�K�H���O�L�S���R�I���W�K�H���V�W�U�X�F�W�X�U�H��
should not be higher than the surface surrounding the 
�K�H�D�G�F�X�W�����D�V���W�K�D�W���F�D�Q���U�H�G�L�U�H�F�W���Z�D�W�H�U���D�U�R�X�Q�G���W�K�H���V�W�U�X�F�W�X�U�H����
potentially causing erosion.

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

Schematic of Rock Rundown from Erosion Control Field Guide, Quivira Coalition & Watershed Artisans © 2012 CS AA
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MEDIA LUNA

A media luna is a crescent-shape rock structure used 
in upland situations to prevent erosion and distribute 
�V�K�H�H�W�����V�X�U�I�D�F�H�����Ê�R�Z�����7�K�H���V�W�U�X�F�W�X�U�H���F�D�Q���E�H���F�R�Q�V�L�G�H�U�H�G���D�V���D��
�Ê�R�Z���V�S�O�L�W�W�H�U���D�V���L�W���U�H�G�L�U�H�F�W�V���V�K�H�H�W���Ê�R�Z���E�\���P�R�Y�L�Q�J���L�W���D�Z�D�\��
�I�U�R�P���D���Q�H�Z�O�\���I�R�U�P�L�Q�J���K�H�D�G�F�X�W���R�U���H�U�R�V�L�Y�H���D�U�H�D�����,�W���F�D�Q���D�O�V�R��
�U�H�G�L�U�H�F�W���G�L�V�S�H�U�V�H�G���Ê�R�Z���L�Q�W�R���D���G�H�É�Q�H�G���F�K�D�Q�Q�H�O���R�U���Z�H�W�O�D�Q�G��
�W�R���N�H�H�S���W�K�H�V�H���D�U�H�D�V���Z�H�W�����,�W���F�D�Q���D�O�V�R���E�H���F�R�Q�V�L�G�H�U�H�G���D�V���D��
�Z�D�W�H�U���K�D�U�Y�H�V�W�L�Q�J���V�W�U�X�F�W�X�U�H���Z�K�L�F�K���P�H�D�Q�V���L�W���L�Q�F�U�H�D�V�H�V���W�K�H��
�U�H�V�L�G�H�Q�F�H���W�L�P�H���R�I���V�X�U�I�D�F�H���Ê�R�Z�����D�W�W�H�Q�X�D�W�L�Q�J���W�K�H���Y�R�O�X�P�H��
�D�Q�G���Y�H�O�R�F�L�W�\���R�I���Z�D�W�H�U���W�K�D�W���P�D�\���W�U�D�Y�H�O���W�R���D���K�H�D�G�F�X�W���� 

�$���P�H�G�L�D���O�X�Q�D���K�D�V���W�Z�R���G�L�I�I�H�U�H�Q�W���S�X�U�S�R�V�H�V���G�H�S�H�Q�G�L�Q�J���R�Q��
�K�R�Z���L�W���L�V���D�V�V�H�P�E�O�H�G�����:�H���U�H�I�H�U���W�R���W�K�H���W�Z�R���S�R�L�Q�W�V���D�W���E�R�W�K��
�H�Q�G�V���R�I���W�K�H���V�W�U�X�F�W�X�U�H���D�V���W�K�H���W�L�S�V���R�I���W�K�H���V�W�U�X�F�W�X�U�H���Z�K�H�Q��
�I�D�F�L�Q�J���X�S�V�O�R�S�H�����$���P�H�G�L�D���O�X�Q�D���F�D�Q���K�D�Y�H���D���F�R�Q�Y�H�[���R�U���"�W�L�S�V���X�S�#��
�G�H�V�L�J�Q���D�Q�G���L�W���F�D�Q���K�D�Y�H���D���F�R�Q�F�D�Y�H���R�U���"�W�L�S�V���G�R�Z�Q�#���G�H�V�L�J�Q���� 
�,�Q���D���W�L�S�V���X�S���P�H�G�L�D���O�X�Q�D�����Z�D�W�H�U���H�Q�W�H�U�V���W�K�H���V�K�R�U�W���V�L�G�H���R�I���W�K�H��
�F�X�U�Y�H���D�Q�G���H�[�L�W�V���W�K�U�R�X�J�K���W�K�H���O�R�Q�J���V�L�G�H�����G�L�V�S�H�U�V�L�Q�J���R�Y�H�U���D���O�D�U�J�H�U��
�G�H�S�R�V�L�W�L�R�Q�D�O���D�U�H�D�����$���W�L�S�V���G�R�Z�Q���P�H�G�L�D���O�X�Q�D���F�R�Q�F�H�Q�W�U�D�W�H�V��
�V�K�H�H�W���Ê�R�Z���X�Q�L�I�R�U�P�O�\���R�Y�H�U���D���V�P�D�O�O�H�U���D�U�H�D�����S�U�H�Y�H�Q�W�L�Q�J�� 
developing gullies and rills from eroding upslope. 

DESCRIPTION AND RESTORATION PURPOSE

�)�O�R�Z���S�D�W�K�V���R�Q���D�O�O�X�Y�L�D�O���I�D�Q�V���F�D�Q���E�H�F�R�P�H���G�L�V�U�X�S�W�H�G���I�R�O�O�R�Z�L�Q�J��
�W�K�H���H�I�I�H�F�W�V���R�I���D���Z�L�O�G�É�U�H�����P�D�N�L�Q�J���W�K�H�P���D�Q���L�G�H�D�O���O�R�F�D�W�L�R�Q��
for these structures. A media luna is commonly used on 
alluvial fans that have been degraded due to incision and 
�K�H�D�G�F�X�W���P�L�J�U�D�W�L�R�Q�����7�K�H�\���F�D�Q���E�H���E�X�L�O�W���R�Q���V�O�R�S�H���Z�H�W�O�D�Q�G�V����
�R�U���J�H�Q�W�O�H���W�R���P�R�G�H�U�D�W�H���X�S�O�D�Q�G���V�O�R�S�H�V���W�K�D�W���D�U�H���H�[�S�H�U�L�H�Q�F�L�Q�J��
�H�U�R�V�L�Y�H���V�K�H�H�W���Ê�R�Z�����7�K�H�\���Q�H�H�G���W�R���E�H���E�X�L�O�W���R�Q���U�H�O�D�W�L�Y�H�O�\��

�Ê�D�W���D�U�H�D�V���L�Q���R�U�G�H�U���W�R���F�K�D�Q�Q�H�O���Z�D�W�H�U���S�U�R�S�H�U�O�\���D�Q�G���D�U�H���Q�R�W��
�D�S�S�O�L�H�G���L�Q���D���V�W�U�H�D�P���F�K�D�Q�Q�H�O�����,�Q���O�R�F�D�W�L�R�Q�V���Z�L�W�K���Q�X�P�H�U�R�X�V��
rills, broadscale erosion can be reduced by collecting 
�Ê�R�Z���L�Q���R�Q�H���F�K�D�Q�Q�H�O���Z�L�W�K���D���W�L�S�V���G�R�Z�Q���P�H�G�L�D���O�X�Q�D�����$���P�H�G�L�D��
�O�X�Q�D���F�D�Q���K�H�O�S���F�R�Q�F�H�Q�W�U�D�W�H���G�L�V�S�H�U�V�H�G���Ê�R�Z���D�F�U�R�V�V���W�K�H���H�Q�W�L�U�H��
�D�Y�D�L�O�D�E�O�H���V�X�U�I�D�F�H�����S�U�R�P�R�W�L�Q�J���L�Q�F�U�H�D�V�H�G���Z�D�W�H�U���V�W�R�U�D�J�H���D�Q�G��
catchment of smaller sediment and debris. 

APPROPRIATE LOCATIONS

Media Luna constructed by HPWA seasonal crews in Sapello (Summer 2023).

CONSTRUCTION PROCESS

STEP 4 
�&�R�Q�W�L�Q�X�H���S�O�D�F�L�Q�J���D�G�G�L�W�L�R�Q�D�O���U�R�Z�V���R�I���U�R�F�N�V���W�R���H�[�W�H�Q�G�� 
�W�K�H���F�U�H�V�F�H�Q�W���V�K�D�S�H���X�Q�W�L�O���W�K�H���G�H�V�L�U�H�G���V�L�]�H���D�Q�G���V�K�D�S�H���R�I�� 
�W�K�H���V�W�U�X�F�W�X�U�H���L�V���D�F�K�L�H�Y�H�G�����É�O�O�L�Q�J���D�Q�\���J�D�S�V���E�H�W�Z�H�H�Q�� 
�U�R�F�N�V���Z�L�W�K���F�K�L�Q�N�L�Q�J��

STEP 5�����R�S�W�L�R�Q�D�O�� 
Spread native seed or a sterile non-native cover crop  
over the structure.

STEP 6 
�7�H�V�W���W�K�H���V�W�U�X�F�W�X�U�H�
�V���L�Q�W�H�J�U�L�W�\���E�\���Z�D�O�N�L�Q�J���D�F�U�R�V�V���L�W���� 
Notice any rocks that may move out of place and  
need to be adjusted or replaced.

Tips Down

Tips Up

STEP 1 
�&�K�R�R�V�H���D���U�H�O�D�W�L�Y�H�O�\���Ê�D�W���D�U�H�D���Z�L�W�K���P�R�G�H�U�D�W�H���V�K�H�H�W���Ê�R�Z�� 
�W�R���E�X�L�O�G���W�K�H���V�W�U�X�F�W�X�U�H���D�Q�G���G�H�W�H�U�P�L�Q�H���Z�K�L�F�K���Y�D�U�L�D�W�L�R�Q�� 
���W�L�S�V���X�S���R�U���W�L�S�V���G�R�Z�Q�����R�I���W�K�H���V�W�U�X�F�W�X�U�H���W�R���E�X�L�O�G��

STEP 2 
�3�U�H�S�D�U�H���W�K�H���V�L�W�H���E�\���J�D�W�K�H�U�L�Q�J�����V�W�D�J�L�Q�J�����E�X�L�O�G�L�Q�J�� 
materials and leveling the surface by removing loose 
rocks or debris. Outline the shape of the media luna  
in the ground using a shovel or digging bar.

STEP 3 
�$�U�U�D�Q�J�H���W�K�H���É�U�V�W���U�R�Z���R�I���W�K�H���V�W�U�X�F�W�X�U�H���E�\���S�O�D�F�L�Q�J���O�D�U�J�H�����Ê�D�W��
�U�R�F�N�V���D�O�R�Q�J���W�K�H���R�X�W�O�L�Q�H�����Z�L�W�K���W�K�H�L�U���Z�L�G�H�V�W���S�D�U�W���R�I���W�K�H���U�R�F�N��
�I�D�F�L�Q�J���W�K�H���V�D�P�H���Z�D�\�����/�D�U�J�H�U���U�R�F�N�V���V�K�R�X�O�G���E�H���S�O�D�F�H�G���L�Q��
deeper areas of the channel to achieve the requried height, 
�Z�K�L�O�H���V�P�D�O�O�H�U���U�R�F�N�V���V�K�R�X�O�G���E�H���S�O�D�F�H�G���L�Q���P�R�U�H���V�K�D�O�O�R�Z���D�U�H�D�V��
to reach a uniform surface elevation across the structure.

Tips Up
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MEDIA LUNA

�$���P�H�G�L�D���O�X�Q�D���F�D�Q���E�H���P�R�G�L�É�H�G���E�\���X�V�L�Q�J���V�D�Q�G�E�D�J�V�����V�W�U�D�Z��
bales, or logs if rocks are scarce or absent at the site, 
�K�R�Z�H�Y�H�U���W�K�L�V���D�I�I�H�F�W�V���W�K�H���O�R�Q�J�H�Y�L�W�\���R�I���W�K�H���V�W�U�X�F�W�X�U�H�����6�D�Q�G�E�D�J�V��
�D�U�H���Q�R�W���H�[�S�H�F�W�H�G���W�R���O�D�V�W���P�R�U�H���W�K�D�Q���R�Q�H���\�H�D�U�����G�H�S�H�Q�G�L�Q�J���R�Q��
the material they are made of. They should be made of 
�Q�D�W�X�U�D�O���P�D�W�H�U�L�D�O�V�����H�[�����M�X�W�H�����W�R���U�H�G�X�F�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� 

�L�P�S�D�F�W���D�Q�G���V�K�R�X�O�G���Q�R�W���E�H���X�V�H�G���L�Q���S�O�D�F�H�V���Z�K�H�U�H���O�R�Q�J���W�H�U�P��
�S�U�R�W�H�F�W�L�R�Q���L�V���Q�H�H�G�H�G�����6�W�U�D�Z���E�D�O�H�V���P�D�\���K�D�Y�H���W�R���E�H���V�W�D�N�H�G��
�L�Q���S�O�D�F�H���L�I���O�D�U�J�H���T�X�D�Q�W�L�W�L�H�V���R�I���Z�D�W�H�U���Ê�R�Z���D�U�H���H�[�S�H�F�W�H�G���� 
�,�I���K�L�J�K���Ê�R�Z�V���G�L�V�S�O�D�F�H���D�Q�\���U�R�F�N�V�����X�V�H���O�D�U�J�H�U���U�R�F�N�V���D�Q�G��
secure them properly. 

ADAPTATIONS AND MAINTENANCE

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS
Rocks used in a media luna should be heavy and stable 
�H�Q�R�X�J�K���W�R���U�H�V�L�V�W���G�L�V�S�O�D�F�H�P�H�Q�W���E�\���Z�D�W�H�U�����7�K�H�\���V�K�R�X�O�G���E�H��
�E�X�L�O�W���R�Q���U�H�O�D�W�L�Y�H�O�\���Ê�D�W���J�U�R�X�Q�G���W�R���P�L�Q�L�P�L�]�H���W�K�H���U�L�V�N���R�I��
further erosion. Both tips of the structure should be at 
�W�K�H���V�D�P�H���H�O�H�Y�D�W�L�R�Q���W�R���H�Q�V�X�U�H���H�Y�H�Q���Z�D�W�H�U���G�L�V�W�U�L�E�X�W�L�R�Q���D�Q�G��
prevent from bypassing the structure. Uneven tips can 

�O�H�D�G���W�R���X�Q�L�Q�W�H�Q�G�H�G���F�K�D�Q�Q�H�O�L�]�D�W�L�R�Q���R�U���L�Q�F�L�V�L�R�Q���0�X�O�W�L�S�O�H��
media lunas can be built across an alluvial fan or eroding 
area to prevent channel incision. Inspect the structure 
after heavy rainfall or seasonal changes for signs of  
�H�U�R�V�L�R�Q�����G�L�V�S�O�D�F�H�G���U�R�F�N�V�����R�U���V�W�U�X�F�W�X�U�D�O���Z�H�D�N�Q�H�V�V�H�V��

ZUNI BOWL

�7�K�H���=�X�Q�L���E�R�Z�O���L�V���D�Q���L�Q���F�K�D�Q�Q�H�O�����K�H�D�G�F�X�W���F�R�Q�W�U�R�O���V�W�U�X�F�W�X�U�H��
�W�K�D�W���Z�D�V���G�H�Y�H�O�R�S�H�G���E�\���%�L�O�O���=�H�H�G�\�N�����L�Q�V�S�L�U�H�G���E�\���V�W�U�X�F�W�X�U�H�V��
�X�V�H�G���E�\���W�K�H���S�H�R�S�O�H���R�I���W�K�H���=�X�Q�L���3�X�H�E�O�R���L�Q���1�H�Z���0�H�[�L�F�R����
�7�K�H���=�X�Q�L���E�R�Z�O���X�V�H�V���W�K�H���S�U�L�Q�F�L�S�O�H�V���R�I���V�W�H�S���S�R�R�O�V���W�R���F�U�H�D�W�H��
�P�X�O�W�L�S�O�H���G�U�R�S�V���W�K�D�W���G�L�V�V�L�S�D�W�H���W�K�H���H�Q�H�U�J�\���R�I���Z�D�W�H�U���I�D�O�O�L�Q�J��
�I�U�R�P���W�K�H���S�R�X�U���R�Y�H�U���R�I���D���K�H�D�G�F�X�W�����%�\���G�R�L�Q�J���V�R�����L�W���V�W�D�E�L�O�L�]�H�V��
the headcut by replacing the original, actively eroding fall 

�Z�L�W�K���W�Z�R���R�U���P�R�U�H���V�X�E�W�O�H���I�D�O�O�V�����7�K�H���G�H�V�L�J�Q���R�I���W�K�L�V���V�W�U�X�F�W�X�U�H��
�D�O�V�R���K�H�O�S�V���U�H�W�D�L�Q���P�R�L�V�W�X�U�H���L�Q���V�R�L�O���V�X�U�U�R�X�Q�G�L�Q�J���W�K�H���E�R�Z�O����
�S�U�R�P�R�W�L�Q�J���Y�H�J�H�W�D�W�L�R�Q���J�U�R�Z�W�K�����7�K�L�V���V�W�U�X�F�W�X�U�H���V�W�R�S�V���K�H�D�G�F�X�W��
migrations up valley rather than restoring channel functions. 
�+�R�Z�H�Y�H�U�����W�K�H���F�U�H�D�W�H�G���S�R�R�O�V���R�I�I�H�U���W�H�P�S�R�U�D�U�\���K�D�E�L�W�D�W�� 
�D�Q�G���Z�D�W�H�U���V�X�S�S�O�\���I�R�U���S�O�D�Q�W�V���D�Q�G���Z�L�O�G�O�L�I�H��

DESCRIPTION AND RESTORATION PURPOSE

Zuni Bowl constructed by AWF at the Rio Mora National Wildlife Refuge in Watrous, NM. May 2019

Media Luna constructed of logs by HPWA seasonal crews (Summer 2023).

�,�G�H�D�O���O�R�F�D�W�L�R�Q�V���I�R�U���=�X�Q�L���E�R�Z�O�V���L�Q�F�O�X�G�H���D�U�H�D�V���Z�L�W�K���H�U�R�G�L�Q�J��
�K�H�D�G�F�X�W�V���L�Q���V�P�D�O�O���W�R���P�H�G�L�X�P���V�L�]�H�G���F�K�D�Q�Q�H�O�V���H�[�S�H�U�L�H�Q�F�L�Q�J��
�K�H�D�G�F�X�W���P�L�J�U�D�W�L�R�Q�����7�K�H�\���Z�R�U�N���Z�H�O�O���L�Q���V�H�P�L���D�U�L�G���U�H�J�L�R�Q�V��
�Z�K�H�U�H���F�R�Q�W�U�R�O�O�L�Q�J���Z�D�W�H�U���Ê�R�Z���L�V���F�U�L�W�L�F�D�O���W�R���P�D�L�Q�W�D�L�Q�L�Q�J��
�O�D�Q�G�V�F�D�S�H���V�W�D�E�L�O�L�W�\�����=�X�Q�L���E�R�Z�O�V���F�D�Q���E�H���X�V�H�G���L�Q���X�S�O�D�Q�G�� 
situations to treat headcuts under 4 feet in height and 
�F�D�Q���E�H���D�G�G�U�H�V�V�H�G���E�\���D���K�D�Q�G���E�X�L�O�W���=�X�Q�L���E�R�Z�O�����+�H�D�G�F�X�W�V��

greater than 4 feet in height may require assistance from 
�K�H�D�Y�\���H�T�X�L�S�P�H�Q�W���D�Q�G���O�D�U�J�H���U�R�F�N�V�����/�R�F�D�W�L�R�Q�V���Z�L�W�K���D�F�F�H�V�V�L�E�O�H��
�U�R�F�N���P�D�W�H�U�L�D�O�V���D�Q�G���H�[�L�V�W�L�Q�J���I�H�D�W�X�U�H�V�����V�X�F�K���D�V���S�D�U�W�L�D�O�O�\��
formed pools, reduce construction effort and improve  
�L�Q�W�H�J�U�D�W�L�R�Q���L�Q�W�R���W�K�H���H�[�L�V�W�L�Q�J���O�D�Q�G�V�F�D�S�H�����U�H�G�X�F�L�Q�J���W�K�H��
�Q�H�H�G���I�R�U���H�[�W�H�Q�V�L�Y�H���P�R�G�L�É�F�D�W�L�R�Q�V���R�I���W�K�H���O�D�Q�G�V�F�D�S�H��

APPROPRIATE LOCATIONS
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ZUNI BOWL

STEP 1 
Start by selecting an appropriate headcut to address. 
Shape and lay back the face and lip of the headcut  
�W�R���F�U�H�D�W�H���D���V�W�D�E�O�H���V�X�U�I�D�F�H���Z�L�W�K���V�X�I�É�F�L�H�Q�W���V�S�D�F�H���W�R�� 
accommodate the rocks used in construction of the  
�V�W�U�X�F�W�X�U�H�����/�H�Y�H�O���W�K�H���E�D�V�H���E�\���U�H�P�R�Y�L�Q�J���O�R�R�V�H���P�D�W�H�U�L�D�O����

STEP 2 
�*�D�W�K�H�U���D�Q�G���V�W�D�J�H���U�R�F�N�V���R�I���Y�D�U�\�L�Q�J���V�K�D�S�H�V���D�Q�G���V�L�]�H�V���� 
�V�H�O�H�F�W�L�Q�J���P�D�Q�\���O�D�U�J�H�����V�W�D�F�N�D�E�O�H���U�R�F�N�V���Z�L�W�K���Ê�D�W�W�H�U�� 
rather than rounded surfaces.

STEP 3 
�/�L�Q�H���W�K�H���E�D�V�H�����D�W���W�K�H���G�R�Z�Q�V�W�U�H�D�P���H�Q�G�����R�I���W�K�H���=�X�Q�L���E�R�Z�O��
�Z�L�W�K���O�D�U�J�H�����Ê�D�W�W�H�U���U�R�F�N�V���W�R���F�U�H�D�W�H���D���V�S�O�D�V�K���S�D�G���I�R�U���W�K�H��
structure. 

STEP 4 
�&�R�Q�V�W�U�X�F�W���W�K�H���É�U�V�W���V�W�H�S���R�I���W�K�H���E�R�Z�O���E�\���S�O�D�F�L�Q�J���D���U�R�Z���R�I��
rocks overlapping about a third of the splash pad. These 
�U�R�F�N�V���V�K�R�X�O�G���E�H���S�R�V�L�W�L�R�Q�H�G���D�W���D�S�S�U�R�[�L�P�D�W�H�O�\���•���R�I���W�K�H��
�W�R�W�D�O���K�H�L�J�K�W���R�I���W�K�H���K�H�D�G�F�X�W�����L�I���S�R�V�V�L�E�O�H�����7�K�L�V���Z�L�O�O���I�R�U�P�� 
�W�K�H���O�R�Z�H�U���S�R�X�U���R�Y�H�U���R�I���W�K�H���E�R�Z�O��

STEP 5 
�&�R�Q�V�W�U�X�F�W���W�K�H���S�H�U�L�P�H�W�H�U���R�I���W�K�H���E�R�Z�O���E�\���E�X�L�O�G�L�Q�J���W�K�H�� 
�E�R�W�W�R�P���U�R�Z���É�U�V�W���D�Q�G���R�Y�H�U�O�D�S�S�L�Q�J���V�X�E�V�H�T�X�H�Q�W���U�R�Z�V��
layered and sloping them into the bank. The top layer 
�V�K�R�X�O�G���E�H���Ê�X�V�K���Z�L�W�K���W�K�H���X�S�V�W�U�H�D�P���F�K�D�Q�Q�H�O���E�H�G�����$�G�G�� 
other layers of rock on the left and right banks so  
that the top layer is higher than the lip of the fall.

STEP 6 
�/�L�Q�H���W�K�H���E�R�W�W�R�P���R�I���W�K�H���E�D�V�L�Q���R�I���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�W�K���U�R�F�N�V��
to create the plunge pool. Continue laying rocks up to the 
�V�L�G�H�V���W�R���W�K�H���K�H�L�J�K�W���R�I���W�K�H���E�R�Z�O���S�H�U�L�P�H�W�H�U�����5�R�F�N�V���V�K�R�X�O�G��
�E�H���J�U�H�D�W�H�U���W�K�D�Q�������L�Q�F�K�H�V���L�Q���G�L�D�P�H�W�H�U���D�Q�G���J�D�S�V���V�K�R�X�O�G���E�H��
�É�O�O�H�G���L�Q���D�V���P�X�F�K���D�V���S�R�V�V�L�E�O�H�����7�K�L�V���I�R�U�P�V���W�K�H���E�R�Z�O��

STEP 7 
�&�R�Q�V�W�U�X�F�W���D�Q���2�5�'���G�R�Z�Q�V�W�U�H�D�P���I�U�R�P���W�K�H���=�X�Q�L���E�R�Z�O���� 
�3�O�D�F�H���W�K�H���X�S�V�W�U�H�D�P���H�G�J�H���R�I���W�K�H���2�5�'���D�S�S�U�R�[�L�P�D�W�H�O�\�� 
�V�L�[���W�R���H�L�J�K�W���W�L�P�H�V���W�K�H���K�H�L�J�K�W���R�I���W�K�H���K�H�D�G�F�X�W���D�Z�D�\�� 
�I�U�R�P���W�K�H���O�R�Z�H�U���S�R�X�U���R�Y�H�U����

STEP 8 
�6�H�H�G���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�W�K���D���Q�D�W�L�Y�H���J�U�D�V�V���P�L�[���D�Q�G���R�U�� 
a sterile non-native cover crop.

CONSTRUCTION PROCESS

�:�K�L�O�H���Z�H���G�H�V�F�U�L�E�H�G���W�K�H���W�\�S�L�F�D�O���V�K�D�S�H���R�I���D���=�X�Q�L���E�R�Z�O���� 
�W�K�H���V�W�U�X�F�W�X�U�H���F�D�Q���E�H���D�G�D�S�W�H�G���W�R���É�W���W�K�H���X�Q�L�T�X�H���F�R�Q�W�R�X�U�V�� 
�R�I���W�K�H���O�D�Q�G�V�F�D�S�H�����9�D�U�L�D�W�L�R�Q���L�Q���V�K�D�S�H���P�D�\���E�H���Q�H�F�H�V�V�D�U�\�� 
in areas that have uneven banks or natural obstructions. 
Use heavy, angular rocks to build the structure and interlock 
rocks together. Replace and secure rocks that dislodge 

�I�U�R�P���W�K�H���V�W�U�X�F�W�X�U�H���D�I�W�H�U���K�L�J�K���Ê�R�Z�V�����,�Q���V�R�P�H���F�D�V�H�V���� 
logs can be incorporated into the structure as a substitute 
for rocks or to provide additional stability. Check that 
the plunge pool is still intact and has not been overly 
�V�F�R�X�U�H�G���R�U���É�O�O�H�G���Z�L�W�K���V�H�G�L�P�H�Q�W��

ADAPTATIONS AND MAINTENANCE

�7�K�H���U�R�F�N�V���P�X�V�W���E�H���D�U�U�D�Q�J�H�G���V�X�F�K���W�K�D�W���Z�D�W�H�U���I�D�O�O�V���R�I�I�� 
and onto rocks rather than the ground to prevent further 
�H�U�R�V�L�R�Q�����=�X�Q�L���E�R�Z�O�V���X�S���W�R�������I�H�H�W���L�Q���K�H�L�J�K�W���F�D�Q���E�H���E�X�L�O�W���E�\��
�K�D�Q�G���X�V�L�Q�J���������������O�E�����U�R�F�N�V�����+�R�Z�H�Y�H�U�����D�Q�\�W�K�L�Q�J���O�D�U�J�H�U���P�D�\��
require assistance from heavy equipment. Each layer of 
rock should lean slightly into the banks and be partially 

�V�X�S�S�R�U�W�H�G���E�\���W�K�H���U�R�F�N�V���E�H�O�R�Z���L�W�����,�Q�W�H�U�O�R�F�N�L�Q�J���U�R�F�N�V��
�W�R�J�H�W�K�H�U���G�L�V�W�U�L�E�X�W�H�V���W�K�H���Z�H�L�J�K�W���H�Y�H�Q�O�\���D�Q�G���S�U�H�Y�H�Q�W�V��
�V�O�L�S�S�D�J�H�����$�Q���X�Q�H�Y�H�Q���O�L�S���F�D�Q���F�D�X�V�H���Z�D�W�H�U���W�R���E�\�S�D�V�V���W�K�H��
�V�W�U�X�F�W�X�U�H�����O�H�D�G�L�Q�J���W�R���Q�H�Z���H�U�R�V�L�R�Q���D�Q�G���U�H�G�X�F�L�Q�J���W�K�H�� 
�H�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I���W�K�H���=�X�Q�L���E�R�Z�O��

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS
One Rock Dam

Splash Pad

Lower Pour OverPour Over

Plunge Pool

Pool

Pool

Footer Rocks

One Rock Dam

Footer Rock
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BAFFLE

�$���E�D�I�Ê�H���L�V���D�Q���L�Q���F�K�D�Q�Q�H�O���V�W�U�X�F�W�X�U�H���G�H�V�L�J�Q�H�G���W�R���U�H�V�W�R�U�H��
and protect stream channels. It is often used in a series 
to encourage the formation of meanders in unusually 
�V�W�U�D�L�J�K�W�H�Q�H�G���F�K�D�Q�Q�H�O�V�����$���E�D�I�Ê�H���V�H�U�L�H�V���S�U�R�P�R�W�H�V�� 
meandering by inducing bank erosion on one side of the 
�F�K�D�Q�Q�H�O�����Z�K�L�O�H���D�F�F�H�O�H�U�D�W�L�Q�J���V�H�G�L�P�H�Q�W���G�H�S�R�V�L�W�L�R�Q���R�Q���W�K�H��
�R�S�S�R�V�L�W�H���V�L�G�H�����7�K�L�V���S�U�R�F�H�V�V���O�H�Q�J�W�K�H�Q�V���D�Q�G���Ê�D�W�W�H�Q�V���W�K�H��
�F�K�D�Q�Q�H�O�����U�H�G�X�F�L�Q�J���L�W�V���J�U�D�G�L�H�Q�W�����S�U�H�Y�H�Q�W�L�Q�J���G�R�Z�Q�F�X�W�W�L�Q�J����
�D�Q�G���S�U�R�P�R�W�L�Q�J���Ê�R�R�G�S�O�D�L�Q���U�H�F�R�Q�Q�H�F�W�L�R�Q�����$���E�D�I�Ê�H���L�V���X�V�X�D�O�O�\��
composed of large rocks arranged in a triangular design, 
�W�K�H�Q���I�R�O�O�R�Z�H�G���E�\���D���R�Q�H���U�R�F�N���G�D�P�����7�K�H�V�H���W�Z�R���V�W�U�X�F�W�X�U�H�V��
�D�U�H���W�K�H�Q���U�H�S�H�D�W�H�G���G�R�Z�Q�V�W�U�H�D�P���W�R���F�U�H�D�W�H���D���V�H�U�L�H�V����

�$���E�D�I�Ê�H���V�H�U�L�H�V���F�U�H�D�W�H�V���G�\�Q�D�P�L�F���V�W�D�E�L�O�L�W�\���D�Q�G���F�K�D�Q�Q�H�O�� 
�G�L�Y�H�U�V�L�W�\�����7�K�H���Q�H�Z���P�H�D�Q�G�H�U���S�D�W�W�H�U�Q���K�D�V���I�H�D�W�X�U�H�V���D�V�V�R�F�L�D�W�H�G��
�Z�L�W�K���L�W���O�L�N�H���F�X�W���E�D�Q�N�V�����S�R�R�O�V�����S�R�L�Q�W���E�D�U�V�����D�Q�G���U�L�I�Ê�H�V�����D�O�O�� 
offering different substrates and unique habitat to  
support diverse plants and animals.

�$�G�G�L�Q�J���R�U���H�[�W�H�Q�G�L�Q�J���P�H�D�Q�G�H�U�V���P�H�D�Q�V���W�K�D�W���Z�D�W�H�U���W�U�D�Y�H�O�V�� 
�D���O�R�Q�J�H�U���G�L�V�W�D�Q�F�H���R�Y�H�U���W�K�H���V�D�P�H���Y�H�U�W�L�F�D�O���G�U�R�S�����Z�K�L�F�K��
�V�O�R�Z�V���W�K�H���Ê�R�Z���D�Q�G���U�H�G�X�F�H�V���L�W�V���H�U�R�V�L�Y�H���S�R�Z�H�U�����$���E�D�I�Ê�H��
�D�O�R�Q�H���F�D�Q���D�O�V�R���E�H���X�V�H�G���W�R���G�H�Ê�H�F�W���Z�D�W�H�U���Ê�R�Z���D�Z�D�\���I�U�R�P��
�H�U�R�G�L�Q�J���V�O�R�S�H�V���W�K�D�W���D�U�H���M�H�R�S�D�U�G�L�]�L�Q�J���L�P�S�R�U�W�D�Q�W���I�H�D�W�X�U�H�V��

DESCRIPTION AND RESTORATION PURPOSE

�%�D�I�Ê�H�V���D�U�H���P�R�V�W���H�I�I�H�F�W�L�Y�H���L�Q���L�Q�Ê�X�H�Q�F�L�Q�J���V�L�Q�X�R�V�L�W�\���L�Q��
�V�P�D�O�O���V�W�U�D�L�J�K�W�H�Q�H�G���V�W�U�H�D�P�V���Z�K�H�U�H���Ê�R�Z���G�\�Q�D�P�L�F�V���K�D�Y�H��
�E�H�H�Q���G�L�V�U�X�S�W�H�G�����%�D�I�Ê�H�V���Z�R�U�N���Z�H�O�O���L�Q���V�W�U�H�D�P�V���Z�L�W�K���J�H�Q�W�O�H��
�W�R���P�R�G�H�U�D�W�H���V�O�R�S�H�V���Z�K�H�U�H���Ê�R�Z���H�Q�H�U�J�\���F�D�Q���E�H���H�I�I�H�F�W�L�Y�H�O�\��

managed to prevent erosion and support sediment  
�G�H�S�R�V�L�W�L�R�Q�����$�V���Z�L�W�K���R�W�K�H�U���V�W�U�X�F�W�X�U�H�V�����L�W���L�V���E�H�V�W���W�R���E�X�L�O�G���D�� 
�E�D�I�Ê�H���L�Q���D�Q���D�U�H�D���W�K�D�W���L�Q�F�R�U�S�R�U�D�W�H�V���Q�D�W�X�U�D�O���V�W�U�X�F�W�X�U�D�O���H�O�H�P�H�Q�W�V����
such as large boulders or tree stumps and roots.

APPROPRIATE LOCATIONS

Ba�e constructed by HPWA seasonal crews in Gallinas (Summer 2023).

STEP 1 
Pick an appropriate site for construction. 

STEP 2 
�3�U�H�S�D�U�H���W�K�H���V�L�W�H���E�\���J�D�W�K�H�U�L�Q�J�����V�W�D�J�L�Q�J�����E�X�L�O�G�L�Q�J�� 
materials and leveling the surface of the channel  
by removing loose rocks or debris.

STEP 3 
�$�U�U�D�Q�J�H���W�K�H���É�U�V�W���U�R�Z���R�I���U�R�F�N�V���D�W���W�K�H���G�R�Z�Q�V�W�U�H�D�P���H�Q�G���R�I��
�W�K�H���V�W�U�X�F�W�X�U�H���D�Q�G���S�H�U�S�H�Q�G�L�F�X�O�D�U���W�R���W�K�H���E�D�Q�N�����H�[�W�H�Q�G�L�Q�J��
�W�K�H���U�R�Z���W�R���•���W�K�H���F�K�D�Q�Q�H�O���Z�L�G�W�K�����7�K�L�V���F�U�H�D�W�H�V���W�K�H���E�D�V�H��
�D�Q�G���W�L�S���R�I���W�K�H���E�D�I�Ê�H��

STEP 4 
�)�U�R�P���W�K�H���E�D�V�H���W�L�S���R�I���W�K�H���E�D�I�Ê�H�����P�R�Y�H���X�S�V�W�U�H�D�P�����S�O�D�F�L�Q�J��
�U�R�F�N�V���L�Q���U�R�Z�V���W�K�D�W���E�H�F�R�P�H���Q�D�U�U�R�Z�H�U���W�K�H���I�D�U�W�K�H�U���X�S�V�W�U�H�D�P��
�\�R�X���P�R�Y�H���X�Q�W�L�O���R�Q�O�\���R�Q�H���U�R�F�N���L�V���S�O�D�F�H�G���D�W���W�K�H���D�S�H�[���R�I���W�K�H��
�W�U�L�D�Q�J�O�H�����7�K�H���V�W�U�X�F�W�X�U�H���P�D�N�H�V���U�R�X�J�K�O�\���D���������������������G�H�J�U�H�H��
�W�U�L�D�Q�J�O�H���Z�L�W�K���W�K�H���K�\�S�R�W�H�Q�X�V�H���E�H�L�Q�J���D�E�R�X�W���W�Z�R���W�L�P�H�V���W�K�H��
length of the base.

STEP 5 
�%�X�L�O�G���D���2�Q�H���5�R�F�N���'�D�P���G�R�Z�Q�V�W�U�H�D�P���R�I���W�K�H���D�S�H�[�� 
�R�I���W�K�H���E�D�I�Ê�H����

STEP 6 
�5�H�S�H�D�W���W�K�H���S�U�R�F�H�V�V���D�E�R�Y�H���W�R���F�R�Q�V�W�U�X�F�W���D�Q�R�W�K�H�U���E�D�I�Ê�H�� 
�R�Q���W�K�H���R�S�S�R�V�L�W�H���E�D�Q�N���I�R�O�O�R�Z�H�G���E�\���D�Q�R�W�K�H�U���2�5�'���V�W�U�X�F�W�X�U�H��
�G�R�Z�Q�V�W�U�H�D�P���W�R���L�Q�G�X�F�H���D���P�H�D�Q�G�H�U���S�D�W�W�H�U�Q�����7�K�L�V���F�D�Q���E�H��
�U�H�S�H�D�W�H�G���D�V���I�D�U���G�R�Z�Q�V�W�U�H�D�P���D�V���L�V���G�H�V�L�U�D�E�O�H����

STEP 7 
�)�L�O�O���D�Q�\���J�D�S�V���E�H�W�Z�H�H�Q���U�R�F�N�V���E�\���F�K�L�Q�N�L�Q�J���E�R�W�K���V�W�U�X�F�W�X�U�H�V����
�6�H�H�G���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�W�K���D���Q�D�W�L�Y�H���J�U�D�V�V���P�L�[���D�Q�G���R�U�� 
cover crop.

STEP 8 
�7�H�V�W���W�K�H���V�W�U�X�F�W�X�U�H�
�V���L�Q�W�H�J�U�L�W�\���E�\���Z�D�O�N�L�Q�J���D�F�U�R�V�V���L�W���� 
Notice any rocks that may move out of place and  
need to be adjusted or replaced. 

CONSTRUCTION PROCESS

Sandbars



BAFFLE

�,�Q���D�U�H�D�V���Z�K�H�U�H���U�R�F�N�V���D�U�H���D�E�V�H�Q�W�����D���E�D�I�Ê�H���F�D�Q���E�H���E�X�L�O�W��
�X�V�L�Q�J���Z�R�R�G�H�Q���S�R�V�W�V���V�W�D�N�H�G���V�H�F�X�U�H�O�\���L�Q�W�R���W�K�H���J�U�R�X�Q�G��
�I�R�O�O�R�Z�L�Q�J���W�K�H���V�D�P�H���W�U�L�D�Q�J�X�O�D�U���G�H�V�L�J�Q�����/�R�J�V���F�D�Q���D�O�V�R���E�H��
�L�Q�F�R�U�S�R�U�D�W�H�G���L�Q�W�R���D���U�R�F�N���E�D�I�Ê�H���W�R���L�Q�F�U�H�D�V�H���V�W�D�E�L�O�L�W�\���� 

and to help maintain the triangular shape. These logs 
�F�D�Q���E�H���S�O�D�F�H�G���D�O�R�Q�J���W�K�H���X�S�V�W�U�H�D�P���R�U���G�R�Z�Q�V�W�U�H�D�P���H�G�J�H����
�G�H�S�H�Q�G�L�Q�J���R�Q���Ê�R�Z���G�\�Q�D�P�L�F�V���D�Q�G���V�L�W�H���F�R�Q�G�L�W�L�R�Q�V�����5�H�S�O�D�F�H��
�D�Q�\���Z�D�V�K�H�G���R�X�W���U�R�F�N�V���D�Q�G���V�H�F�X�U�H���W�K�H�P���W�R���W�K�H���V�W�U�X�F�W�X�U�H��

ADAPTATIONS AND MAINTENANCE

�7�K�R�X�J�K���P�D�Q�\���V�K�D�S�H�V���R�I���E�D�I�Ê�H�V���K�D�Y�H���E�H�H�Q���E�X�L�O�W�����W�K�H��
�P�R�V�W���H�I�I�H�F�W�L�Y�H���V�K�D�S�H���K�D�V���S�U�R�Y�H�Q���W�R���E�H���D���������������������G�H�J�U�H�H��
�W�U�L�D�Q�J�O�H�����5�R�F�N�V���X�V�H�G���L�Q���E�D�I�Ê�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�K�R�X�O�G���U�H�V�L�V�W��
�H�[�S�H�F�W�H�G���Ê�R�R�G���I�R�U�F�H�V�����K�R�Z�H�Y�H�U�����W�K�H�\���V�K�R�X�O�G���E�H���X�Q�L�I�R�U�P�O�\��
�V�L�]�H�G���V�R���W�K�D�W���W�K�H���V�X�U�I�D�F�H���R�I���W�K�H���V�W�U�X�F�W�X�U�H���L�V���V�W�U�H�D�P�O�L�Q�H�G����
When incorporating logs into the structure, ensure they 

�D�U�H���D�Q�F�K�R�U�H�G���V�H�F�X�U�H�O�\���W�R���S�U�H�Y�H�Q�W���G�L�V�S�O�D�F�H�P�H�Q�W�����/�R�J�V���F�D�Q��
�D�G�G���U�R�X�J�K�Q�H�V�V���H�O�H�P�H�Q�W�V���Z�K�L�F�K���F�D�Q���K�H�O�S���F�D�S�W�X�U�H���V�H�G�L�P�H�Q�W��
�D�Q�G���S�U�R�Y�L�G�H���K�D�E�L�W�D�W���I�R�U���Z�L�O�G�O�L�I�H�����7�K�H���S�O�D�F�H�P�H�Q�W���R�I���W�K�H��
�E�D�I�Ê�H���D�Q�G���R�Q�H���U�R�F�N���G�D�P���V�H�U�L�H�V���V�K�R�X�O�G���I�R�O�O�R�Z���W�K�H���Q�D�W�X�U�D�O��
�Ê�R�Z���S�D�W�K���R�I���W�K�H���V�W�U�H�D�P���W�R���P�D�[�L�P�L�]�H���W�K�H�L�U���H�I�I�H�F�W�L�Y�H�Q�H�V�V����

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

Ba�e constructed by HPWA seasonal crews in Gallinas (Summer 2023).

LOG STRUCTURES

�7�K�H���I�R�O�O�R�Z�L�Q�J���V�W�U�X�F�W�X�U�H�V���D�U�H���F�U�H�D�W�H�G���E�\���J�D�W�K�H�U�L�Q�J���D�Q�G��
�D�U�U�D�Q�J�L�Q�J���O�R�J�V�����D�Q�G���V�R�P�H�W�L�P�H�V���U�R�F�N�V�����R�I���Y�D�U�L�R�X�V���O�H�Q�J�W�K�V���D�Q�G��
diameters to control erosion, sequester sediment, or reduce 
�Ê�R�Z���Y�H�O�R�F�L�W�L�H�V���L�Q���V�P�D�O�O���F�K�D�Q�Q�H�O�V�����/�L�N�H���U�R�F�N�V�����W�K�H�U�H���D�U�H���P�D�Q�\��
�E�H�Q�H�É�W�V���W�R���X�V�L�Q�J���O�R�J�V���W�R���E�X�L�O�G���U�H�V�W�R�U�D�W�L�R�Q���V�W�U�X�F�W�X�U�H�V�����/�R�J�V��
are often abundant in most remote settings, especially 
�D�I�W�H�U���D���Z�L�O�G�É�U�H�����P�D�N�L�Q�J���W�K�H�P���D���S�U�D�F�W�L�F�D�O���D�Q�G���D�F�F�H�V�V�L�E�O�H��
�U�H�V�R�X�U�F�H�����8�W�L�O�L�]�L�Q�J���G�H�D�G���R�U���E�X�U�Q�H�G���W�U�H�H�V���I�R�U���U�H�V�W�R�U�D�W�L�R�Q��
projects gives them a meaningful purpose, repurposing 
�Z�K�D�W���Z�R�X�O�G� �Y�H���J�R�Q�H���W�R���Z�D�V�W�H�����$�Q�R�W�K�H�U���D�G�Y�D�Q�W�D�J�H���R�I���X�V�L�Q�J��
�O�R�J�V���L�V���W�K�H�L�U���E�L�R�G�H�J�U�D�G�D�E�L�O�L�W�\�����R�Y�H�U���W�L�P�H�����W�K�H�\���G�H�F�R�P�S�R�V�H��
and enrich the soil. Additionally, logs are naturally heavy 
�D�Q�G�����Z�K�H�Q���S�O�D�F�H�G���F�R�U�U�H�F�W�O�\�����D�U�H���X�Q�O�L�N�H�O�\���W�R���V�K�L�I�W�� 
out of position.

STRUCTURES WITH LOGS?
�6�R�P�H���V�W�U�X�F�W�X�U�H�V���Z�L�O�O���U�H�T�X�L�U�H���W�U�H�H���I�H�O�O�L�Q�J�����D�Q�G���L�Q���W�K�H�V�H��
�F�D�V�H�V�����L�W���L�V���E�H�V�W���W�R���K�D�Y�H���D�Q���H�[�S�H�U�L�H�Q�F�H�G���V�D�Z�\�H�U���W�R���F�X�W��
�W�U�H�H�V���D�Q�G���O�R�J�V�����$���V�D�Z�\�H�U���L�V���D���W�U�D�L�Q�H�G���L�Q�G�L�Y�L�G�X�D�O���R�Q���W�K�H��
�F�U�H�Z���W�K�D�W���K�D�Q�G�O�H�V���D�O�O���W�K�H���F�K�D�L�Q�V�D�Z���Z�R�U�N�����I�H�O�O�L�Q�J�����E�X�F�N�L�Q�J����
�F�X�W�W�L�Q�J�����H�W�F���������$�O�Z�D�\�V���S�U�L�R�U�L�W�L�]�H���V�D�I�H�W�\���Z�K�H�Q���Z�R�U�N�L�Q�J���Q�H�D�U��
�D���V�D�Z�\�H�U�����$���F�K�D�L�Q�V�D�Z���L�V���D���S�R�Z�H�U�I�X�O���D�Q�G���X�V�H�I�X�O���W�R�R�O�����E�X�W��
�K�D�V���P�D�Q�\���K�D�]�D�U�G�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���L�W�V���L�P�S�U�R�S�H�U���X�V�H���D�Q�G��
handling. Be mindful of your overhead and immediate 
�V�X�U�U�R�X�Q�G�L�Q�J�V�����D�V���Y�L�E�U�D�W�L�R�Q�V���I�U�R�P���F�K�D�L�Q�V�D�Z�V���R�U���H�Y�H�Q��
�Z�L�Q�G���F�D�Q���F�D�X�V�H���E�U�D�Q�F�K�H�V���W�R���E�U�H�D�N���D�Q�G���I�D�O�O���X�Q�H�[�S�H�F�W�H�G�O�\����
�3�D�\���D�W�W�H�Q�W�L�R�Q���W�R���W�K�H���V�D�Z�\�H�U�
�V���F�D�O�O�V�����V�X�F�K���D�V�����)�D�O�O�L�Q�J������ 
�R�U�����%�D�F�N���F�X�W�������D�Q�G���V�W�D�\���D���V�D�I�H���G�L�V�W�D�Q�F�H���R�X�W���R�I���W�K�H�� 
tree's fall path to avoid injury.

SAFETY NOTE: 



LOG MATLOG MAT

�$���O�R�J���P�D�W���L�V���D���O�R�Z���W�H�F�K�����Q�D�W�X�U�D�O���H�U�R�V�L�R�Q���F�R�Q�W�U�R�O���V�W�U�X�F�W�X�U�H��
�G�H�V�L�J�Q�H�G���W�R���V�W�D�E�L�O�L�]�H���L�Q�F�L�V�H�G���F�K�D�Q�Q�H�O�V�����W�U�D�S���V�H�G�L�P�H�Q�W����
�D�Q�G���U�H�G�X�F�H���Z�D�W�H�U���Ê�R�Z���Y�H�O�R�F�L�W�\�����,�W���L�V���E�X�L�O�W���E�\���D�U�U�D�Q�J�L�Q�J���D��
�V�L�Q�J�O�H���O�D�\�H�U���R�I���O�R�J�V���K�R�U�L�]�R�Q�W�D�O�O�\���D�F�U�R�V�V���W�K�H���F�K�D�Q�Q�H�O���E�H�G��
or along its edges. By lining the bed of incised channels, 
�O�R�J���P�D�W�V���F�U�H�D�W�H���D���S�K�\�V�L�F�D�O���E�D�U�U�L�H�U���W�K�D�W���V�O�R�Z�V���Z�D�W�H�U���Ê�R�Z��
and encourages sediment deposition. Over time, the 
deposited sediment raises the channel bed, reducing the 

�G�H�S�W�K���R�I���L�Q�F�L�V�L�R�Q���D�Q�G���D�O�O�R�Z�L�Q�J���Z�D�W�H�U���W�R���V�S�U�H�D�G���D�F�U�R�V�V��
�D���E�U�R�D�G�H�U���D�U�H�D�����/�R�J���P�D�W�V���F�D�Q���S�U�H�Y�H�Q�W���K�H�D�G�F�X�W�V���I�U�R�P��
migrating upstream and help maintain the integrity of 
the landscape and reduce further degradation. They are 
�S�D�U�W�L�F�X�O�D�U�O�\���H�I�I�H�F�W�L�Y�H���L�Q���F�D�S�W�X�U�L�Q�J���O�D�U�J�H�U���V�H�G�L�P�H�Q�W���V�L�]�H�V����
�V�X�F�K���D�V���J�U�D�Y�H�O���D�Q�G���F�R�E�E�O�H�V�����Z�K�L�F�K���D�U�H���R�I�W�H�Q���P�R�E�L�O�L�]�H�G��
�G�X�U�L�Q�J���K�L�J�K���Ê�R�Z���H�Y�H�Q�W�V����

DESCRIPTION AND RESTORATION PURPOSE

�/�R�J���P�D�W�V���D�U�H���Y�H�U�V�D�W�L�O�H���D�Q�G���F�D�Q���E�H���X�V�H�G���L�Q���E�R�W�K���X�S�O�D�Q�G��
�D�Q�G���Z�H�W�O�D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W�V�����,�Q���X�S�O�D�Q�G�V�����W�K�H�\���K�H�O�S���V�W�D�E�L�O�L�]�H��
�H�S�K�H�P�H�U�D�O���R�U���L�Q�W�H�U�P�L�W�W�H�Q�W���F�K�D�Q�Q�H�O�V���W�K�D�W���H�[�S�H�U�L�H�Q�F�H��
�K�L�J�K���V�H�G�L�P�H�Q�W���O�R�D�G�V���G�X�U�L�Q�J���V�W�R�U�P���H�Y�H�Q�W�V�����,�Q���Z�H�W�O�D�Q�G�V����
�W�K�H�\���K�H�O�S���U�H�F�R�Q�Q�H�F�W���Z�D�W�H�U���Ê�R�Z���Z�L�W�K���V�X�U�I�D�F�H���V�O�R�S�H�V���D�Q�G��
�Ê�R�R�G�S�O�D�L�Q�V�����/�R�J���P�D�W�V���Z�R�U�N���E�H�V�W���L�Q���V�X�F�F�H�V�V�L�Y�H���F�U�R�V�V���R�Y�H�U��

segments of an incised channel, just before a curve.  
�7�K�L�V���S�O�D�F�H�P�H�Q�W���D�O�O�R�Z�V���W�K�H���V�W�U�X�F�W�X�U�H���W�R���D�Q�F�K�R�U���V�H�F�X�U�H�O�\��
into the channel banks, reducing the likelihood of  
�G�L�V�S�O�D�F�H�P�H�Q�W���G�X�U�L�Q�J���K�L�J�K���Ê�R�Z���H�Y�H�Q�W�V�����/�R�J���P�D�W�V���D�U�H�� 
�P�R�V�W���H�I�I�H�F�W�L�Y�H���L�Q���F�K�D�Q�Q�H�O�V���Z�K�H�U�H���Ê�R�Z���Y�H�O�R�F�L�W�L�H�V���D�U�H��
�P�R�G�H�U�D�W�H���W�R���O�R�Z�����U�H�G�X�F�L�Q�J���W�K�H���U�L�V�N���R�I���G�L�V�S�O�D�F�H�P�H�Q�W����

APPROPRIATE LOCATIONS

STEP 1 
Pick an appropriate site for construction considering 
cross-over segments of the channel.

STEP 2  
Prepare the site by leveling the surface of the channel  
by removing rocks or debris. 

STEP 3 
�&�R�P�P�X�Q�L�F�D�W�H���Z�L�W�K���W�K�H���V�D�Z�\�H�U���W�R���I�D�O�O���W�U�H�H�V���D�Q�G���F�X�W���W�K�H�P��
into logs of a similar length. Use stout logs (8-12” diameter 
�D�Q�G��������� ���O�R�Q�J�����W�R���E�X�L�O�G���D���V�W�U�X�F�W�X�U�H���W�K�D�W���F�D�Q���Z�L�W�K�V�W�D�Q�G��
�K�L�J�K���Ê�R�Z�V�����'�H�O�L�P�E���R�Q�H���V�L�G�H���R�I���W�K�H���O�R�J���W�K�D�W���Z�L�O�O���E�H���W�K�H��
�E�R�W�W�R�P���R�I���W�K�H���O�R�J���Z�K�L�O�H���O�H�D�Y�L�Q�J���W�K�H���O�L�P�E�V���R�Q���W�K�H���W�R�S����
�%�U�D�Q�F�K�H�V���W�K�D�W���V�W�L�F�N���X�S���P�D�\���F�D�W�F�K���P�R�U�H���P�D�W�H�U�L�D�O�����/�H�D�Y�L�Q�J��
�V�R�P�H���E�U�D�Q�F�K�H�V���R�Q���W�K�H���E�R�W�W�R�P���������������L�Q�F�K�H�V�����P�D�\���K�H�O�S��
anchor the log mat into the ground if rocks are scarce, 
�K�R�Z�H�Y�H�U���H�Q�V�X�U�L�Q�J���J�R�R�G���V�X�U�I�D�F�H���F�R�Q�W�D�F�W���L�V���S�D�U�D�P�R�X�Q�W�� 
to avoid undercutting of the structure.

Log Mat to stabilize a channel side slope constructed by HPWA seasonal crews (Summer 2023).

CONSTRUCTION PROCESS

STEP 4 
�3�O�D�F�H���O�R�J�V���L�Q���D���V�L�Q�J�O�H���U�R�Z���D�F�U�R�V�V���W�K�H���F�K�D�Q�Q�H�O���� 
�S�D�U�D�O�O�H�O���W�R���W�K�H���G�L�U�H�F�W�L�R�Q���R�I���Ê�R�Z�����<�R�X���P�D�\���Q�H�H�G���W�R���U�R�W�D�W�H��
�O�R�J�V���D�Q�G���F�X�W���R�I�I���D�Q�\���V�K�D�U�S���H�G�J�H�V���W�R���P�D�N�H���W�K�H�P���É�W���V�Q�X�J�O�\����
�)�L�O�O���D�Q�\���J�D�S�V���E�H�W�Z�H�H�Q���O�R�J�V���E�\���F�K�L�Q�N�L�Q�J���Z�L�W�K���U�R�F�N�V���� 
�J�U�D�Y�H�O�����D�Q�G���R�U���E�U�D�Q�F�K�H�V��

STEP 5 
�$�U�P�R�U���W�K�H���V�L�G�H�V�����X�S�V�W�U�H�D�P�����D�Q�G���G�R�Z�Q�V�W�U�H�D�P���H�Q�G���R�I�� 
�W�K�H���V�W�U�X�F�W�X�U�H���Z�L�W�K���O�D�U�J�H���U�R�F�N�V���I�R�U���D�G�G�L�W�L�R�Q�D�O���V�X�S�S�R�U�W��

STEP 6 
�7�H�V�W���W�K�H���V�W�U�X�F�W�X�U�H�
�V���L�Q�W�H�J�U�L�W�\���E�\���Z�D�O�N�L�Q�J���D�F�U�R�V�V���L�W���� 
Notice any logs that may move out of place and  
need to be adjusted or replaced.



Once the logs have captured enough sediment to raise 
the channel bed elevation, a second layer may be added 
�W�R���W�K�H���V�W�U�X�F�W�X�U�H�����+�R�Z�H�Y�H�U�����W�K�H���V�H�F�R�Q�G���O�D�\�H�U���V�K�R�X�O�G���E�H��
offset, upslope, and half the length of the initial log mat. 
�6�H�H�G�L�Q�J���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�O�O���K�H�O�S���H�V�W�D�E�O�L�V�K���D���Q�H�Z���V�H�H�G���E�H�G����
�6�H�F�X�U�L�Q�J���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�W�K���W���S�R�V�W�V���D�Q�G���Z�L�U�H���L�V���R�S�W�L�R�Q�D�O���L�Q��

�F�D�V�H�V���Z�K�H�U�H���U�R�F�N�V���I�R�U���D�U�P�R�U�L�Q�J���W�K�H���V�W�U�X�F�W�X�U�H���D�U�H���V�F�D�U�F�H����
�+�R�Z�H�Y�H�U�����O�R�J���P�D�W�V���K�D�Y�H���E�H�H�Q���S�U�R�Y�H�Q���D�W���V�F�D�O�H���W�R���I�X�Q�F�W�L�R�Q��
�Z�L�W�K�R�X�W���H�[�W�H�U�Q�D�O���K�D�U�G�Z�D�U�H���D�O�O�R�Z�L�Q�J���W�K�H���F�R�V�W�V���W�R���E�H���U�H�G�X�F�H�G��
�D�Q�G���D�O�O�H�Y�L�D�W�L�Q�J���W�K�H���Q�H�H�G���W�R���U�H�P�R�Y�H���K�D�U�G�Z�D�U�H���R�Q�F�H���W�K�H��
duration of the structure's function has been reached. 

ADAPTATIONS AND MAINTENANCE

�,�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���J�H�W���D�V���P�X�F�K���G�L�U�H�F�W���F�R�Q�W�D�F�W���E�H�W�Z�H�H�Q�� 
�W�K�H���V�W�U�X�F�W�X�U�H���D�Q�G���W�K�H���J�U�R�X�Q�G���V�R���Z�D�W�H�U���G�R�H�V���Q�R�W���S�D�V�V�� 
�X�Q�G�H�U�Q�H�D�W�K���W�K�H���O�R�J�V�����/�D�U�J�H�����K�H�D�Y�\���O�R�J�V���V�K�R�X�O�G���E�H���X�V�H�G�� 

�I�R�U���O�R�J���P�D�W�V���E�H�F�D�X�V�H���W�K�H�\���D�U�H���O�H�V�V���O�L�N�H�O�\���W�R���P�R�Y�H�����K�R�Z�H�Y�H�U��
�W�K�L�V���G�H�S�H�Q�G�V���R�Q���W�K�H���V�L�]�H���R�I���W�K�H���G�U�D�L�Q�D�J�H���E�H�L�Q�J���W�U�H�D�W�H�G��
and the anticipated hydrograph. 

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

LOG MAT LOG STEP DOWN

Log Mat constructed by HPWA and FSG seasonal crews in Sapello (Summer 2023).

�$���O�R�J���V�W�H�S���G�R�Z�Q���L�V���D���U�H�V�W�R�U�D�W�L�R�Q���V�W�U�X�F�W�X�U�H���G�H�V�L�J�Q�H�G���W�R��
�V�W�D�E�L�O�L�]�H���G�H�H�S�O�\���H�Q�W�U�H�Q�F�K�H�G���K�H�D�G�F�X�W�V���E�\���É�O�O�L�Q�J���W�K�H�P���Z�L�W�K��
stacked logs. This structure mimics the natural formation 
�R�I���V�W�H�S���I�D�O�O�V���R�U���V�W�H�S���S�R�R�O�V���L�Q���V�W�U�H�D�P�V�����V�L�P�L�O�D�U���W�R���D���=�X�Q�L���E�R�Z�O������
and is designed to break up a single, steep elevation drop 
�L�Q�W�R���W�Z�R���R�U���P�R�U�H���V�P�D�O�O�H�U�����P�D�Q�D�J�H�D�E�O�H���G�U�R�S�V���W�R���U�H�G�X�F�H���W�K�H��
�H�Q�H�U�J�\���R�I���I�D�O�O�L�Q�J���Z�D�W�H�U�����7�K�L�V���V�O�R�Z�V���H�U�R�V�L�R�Q���D�Q�G���S�U�H�Y�H�Q�W�V��
�W�K�H���K�H�D�G�F�X�W���I�U�R�P���P�L�J�U�D�W�L�Q�J���X�S�V�W�U�H�D�P�����Z�K�L�O�H���S�U�R�P�R�W�L�Q�J��

�V�H�G�L�P�H�Q�W���G�H�S�R�V�L�W�L�R�Q�����$���O�R�J���V�W�H�S���G�R�Z�Q���F�D�Q���E�H���X�V�H�G���Z�K�H�U�H��
�F�R�Q�V�W�U�X�F�W�L�Q�J���D���=�X�Q�L���E�R�Z�O���L�V���Q�R�W���D�S�S�U�R�S�U�L�D�W�H���G�X�H���W�R���D���O�D�F�N��
�R�I���D�Y�D�L�O�D�E�O�H���P�D�W�H�U�L�D�O�V�����/�R�J���V�W�H�S���G�R�Z�Q�V���D�O�V�R���V�H�U�Y�H���D�V���D�Q��
effective solution for restoring hydrological connectivity. 
�%�\���V�W�D�E�L�O�L�]�L�Q�J���W�K�H���K�H�D�G�F�X�W�����W�K�H�\���K�H�O�S���P�D�L�Q�W�D�L�Q���W�K�H���L�Q�W�H�J�U�L�W�\��
�R�I���V�O�R�S�H���Z�H�W�O�D�Q�G�V���D�Q�G���X�S�O�D�Q�G�V�����U�H�G�X�F�L�Q�J���W�K�H���U�L�V�N���R�I�� 
further degradation.

DESCRIPTION AND RESTORATION PURPOSE

�/�R�J���V�W�H�S���G�R�Z�Q�V���F�D�Q���E�H���D�S�S�O�L�H�G���L�Q���Y�D�U�L�R�X�V���V�H�W�W�L�Q�J�V���Z�K�H�U�H��
headcuts threaten the stability of a landscape. In uplands, 
�O�R�J���V�W�H�S���G�R�Z�Q�V���D�U�H���H�I�I�H�F�W�L�Y�H���D�W���V�W�D�E�L�O�L�]�L�Q�J���H�S�K�H�P�H�U�D�O��
�F�K�D�Q�Q�H�O�V���Z�L�W�K���P�R�G�H�U�D�W�H���Ê�R�Z���Y�H�O�R�F�L�W�L�H�V���R�U���J�X�O�O�L�H�V���Z�K�H�U�H��
headcuts are forming, preventing further incision and 
�H�U�R�V�L�R�Q���D�Q�G���U�H�G�X�F�L�Q�J���V�H�G�L�P�H�Q�W���W�U�D�Q�V�S�R�U�W���G�R�Z�Q�V�W�U�H�D�P���� 

�,�Q���V�O�R�S�H���Z�H�W�O�D�Q�G�V�����W�K�H�\���K�H�O�S���V�W�D�E�L�O�L�]�H���K�H�D�G�F�X�W�V���D�Q�G���P�D�L�Q�W�D�L�Q��
�K�\�G�U�R�O�R�J�L�F�D�O���F�R�Q�Q�H�F�W�L�Y�L�W�\�����6�L�P�L�O�D�U���W�R���=�X�Q�L���E�R�Z�O�V�����O�R�J�� 
�V�W�H�S���G�R�Z�Q�V���Z�R�U�N���E�H�V�W���Z�K�H�Q���W�U�H�D�W�L�Q�J���K�H�D�G�F�X�W�V���W�K�D�W���D�U�H�� 
4 feet or less in vertical drop. For larger headcuts,  
additional logs or heavy equipment may be required  
to ensure the structure’s success. 

APPROPRIATE LOCATIONS

Log Step Down constructed by seasonal crews during training in Gallinas (Summer 2023).



LOG STEP DOWN

STEP 1 
Pick an appropriate site for construction. 

STEP 2 
Gather and stage logs for the structure by felling trees and 
�F�X�W�W�L�Q�J���W�K�H�P���W�R���W�K�H���G�H�V�L�U�H�G���V�L�]�H�����7�K�H���O�R�J�V���V�K�R�X�O�G���E�H���F�X�W��
into smaller and larger lengths to achieve a cascade effect.

STEP 3 
Prepare the site by leveling the surface of the channel  
by removing rocks, debris, and other irregularities. 

STEP 4 
�3�O�D�F�H���W�K�H���É�U�V�W���U�R�Z���R�I���O�R�J�V���R�Q���W�K�H���F�K�D�Q�Q�H�O���E�R�W�W�R�P���D�W���W�K�H���E�D�V�H��
of the headcut. These logs should be the largest and longest. 

STEP 5 
�&�R�Q�W�L�Q�X�H���O�D�\�L�Q�J���U�R�Z�V���R�I���O�R�J�V���X�S���W�R���W�K�H���W�R�S���R�I���W�K�H���K�H�D�G�F�X�W����
decreasing in length of the logs as you reach the top. 

STEP 6 
�2�Q�F�H���\�R�X���K�D�Y�H���É�O�O�H�G���W�K�H���K�H�D�G�F�X�W���Z�L�W�K���O�R�J�V�����\�R�X���V�K�R�X�O�G��
armor the structure by placing large rocks on top of  
�H�D�F�K���U�R�Z���D�Q�G���D�O�V�R���L�Q���D�Q�\���J�D�S�V����

STEP 7 
�&�R�P�S�O�H�W�H���F�K�L�Q�N�L�Q�J���Z�L�W�K���V�P�D�O�O���U�R�F�N�V�����J�U�D�Y�H�O�����E�U�D�Q�F�K�H�V���� 
or sod on the structure to prevent undercutting.

CONSTRUCTION PROCESS
�6�L�P�L�O�D�U���W�R���W�K�H���X�V�H���R�I���7���S�R�V�W�V���D�Q�G���Z�L�U�H�����L�W���L�V���R�S�W�L�R�Q�D�O���W�R���X�V�H��
�J�H�R�W�H�[�W�L�O�H���I�D�E�U�L�F���E�H�W�Z�H�H�Q���O�R�J�V���D�Q�G���W�K�H���I�D�F�H���R�I���W�K�H���K�H�D�G�F�X�W��
�L�Q���V�X�F�F�H�V�V�L�Y�H���O�D�\�H�U�V���W�R���F�D�S�W�X�U�H���É�Q�H�U���V�R�L�O���S�D�U�W�L�F�O�H�V���D�Q�G��
�U�H�W�D�L�Q���P�R�L�V�W�X�U�H�����K�R�Z�H�Y�H�U���Q�R�W���Q�H�F�H�V�V�D�U�\�����'�H�S�H�Q�G�L�Q�J���R�Q���W�K�H��

quality and characteristics of the logs (e.g. burned vs. live, 
�S�L�Q�H���Y�V�����É�U�������V�W�U�X�F�W�X�U�H�V���F�D�Q���I�X�Q�F�W�L�R�Q���I�R�U���������\�H�D�U�V���R�U���O�R�Q�J�H�U����
�6�H�H�G�L�Q�J���W�K�H���V�W�U�X�F�W�X�U�H���Z�L�O�O���S�U�R�P�R�W�H���S�O�D�Q�W���J�U�R�Z�W�K���D�U�R�X�Q�G��
�W�K�H���V�L�G�H�V���D�Q�G���H�G�J�H�V���R�I���W�K�H���O�R�J���V�W�H�S���G�R�Z�Q��

ADAPTATIONS AND MAINTENANCE

�/�R�J���V�W�H�S���G�R�Z�Q�V���F�D�Q���E�H���E�X�L�O�W���E�\���K�D�Q�G���X�V�L�Q�J���W�K�U�H�H���W�R���I�R�X�U��
tiers of logs, and the logs should be about 8-12 inches in 
diameter. The logs at the bottom of the structures should 
be the longest and each tier should decrease in length to 
achieve a step-fall design. The logs in the top tier should 

be slightly longer and should overlap the natural surface 
�H�O�H�Y�D�W�L�R�Q���D�E�R�Y�H���W�K�H���H�G�J�H���R�I���W�K�H���K�H�D�G�F�X�W�����W�K�L�V���Z�L�O�O���P�D�N�H��
�V�X�U�H���Ê�R�R�G���Ê�R�Z�V���D�U�H���I�R�F�X�V�H�G���W�R�Z�D�U�G���W�K�H���V�W�U�X�F�W�X�U�H���D�Q�G���G�R��
�Q�R�W���J�R���D�U�R�X�Q�G���L�W�����/�R�J�V���F�D�Q���E�H���W�U�L�P�P�H�G���W�R���O�H�Q�J�W�K���D�I�W�H�U���W�K�H��
structure is built depending on the desired design.

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

Head-cut (left) formation addressed by Log Step Down (right) constructed by HPWA Seasonal Crews in Sapello (Fall 2023).



TRASH RACK

A trash rack is a multi-functional restoration structure 
designed to collect sediment and debris, control erosion, 
�D�Q�G���P�L�W�L�J�D�W�H���Ê�R�R�G�L�Q�J�����,�W���L�V���F�R�Q�V�W�U�X�F�W�H�G���X�V�L�Q�J���D���F�R�P�E�L�Q�D�W�L�R�Q 
�R�I���O�R�J�V���D�Q�G���O�D�U�J�H���U�R�F�N�V�����D�U�U�D�Q�J�H�G���L�Q���D���U�D�P�S���O�L�N�H���R�U���9��
�V�K�D�S�H�����7�U�D�V�K���U�D�F�N�V���D�U�H���X�V�H�I�X�O���L�Q���S�R�V�W���É�U�H���O�D�Q�G�V�F�D�S�H�V����
�Z�K�H�U�H���H�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W���W�U�D�Q�V�S�R�U�W���D�U�H���V�L�J�Q�L�É�F�D�Q�W�O�\��
increased due to the loss of vegetation and soil stability. 
�8�Q�O�L�N�H���D���G�D�P�����D���W�U�D�V�K���U�D�F�N���G�R�H�V���Q�R�W���E�O�R�F�N���Z�D�W�H�U���Ê�R�Z��
�H�Q�W�L�U�H�O�\�����,�Q�V�W�H�D�G�����Z�D�W�H�U���S�D�V�V�H�V���W�K�U�R�X�J�K���D�W���D���V�O�R�Z�H�U���U�D�W�H����
�F�U�H�D�W�L�Q�J���D���P�R�U�H���V�W�D�E�O�H���D�Q�G���F�R�Q�W�U�R�O�O�H�G���Ê�R�Z���U�H�J�L�P�H�����7�K�L�V��
�J�U�D�G�X�D�O���U�H�G�X�F�W�L�R�Q���L�Q���Ê�R�Z���K�H�O�S�V���S�U�R�W�H�F�W���G�R�Z�Q�V�W�U�H�D�P�� 

�D�U�H�D�V���I�U�R�P���Ê�D�V�K���Ê�R�R�G�L�Q�J���Z�K�L�O�H���D�O�O�R�Z�L�Q�J���V�H�G�L�P�H�Q�W�� 
�G�H�S�R�V�L�W�L�R�Q���X�S�V�W�U�H�D�P�����%�H�F�D�X�V�H���Z�D�W�H�U���L�V���D�O�O�R�Z�H�G���W�R�� 
pass over and through the structure, incorporating a 
�V�W�H�S���G�R�Z�Q���V�W�U�X�F�W�X�U�H���F�D�Q���K�H�O�S���P�L�W�L�J�D�W�H���W�K�H���H�O�H�Y�D�W�L�R�Q���G�U�R�S��
created by the trash rack. The collection of material and 
aggradation of the channel bed helps reverse effects 
�I�U�R�P���S�U�H�Y�L�R�X�V���G�R�Z�Q�F�X�W�W�L�Q�J�����U�H�F�R�Q�Q�H�F�W�L�Q�J���W�K�H���F�K�D�Q�Q�H�O���W�R��
�L�W�V���Ê�R�R�G�S�O�D�L�Q�����7�K�H���E�L�R�G�H�J�U�D�G�D�E�O�H���Q�D�W�X�U�H���R�I���O�R�J�V���D�Q�G���W�K�H��
use of on-site materials make trash racks an eco-friendly 
and sustainable choice for erosion control and  
�Z�D�W�H�U�V�K�H�G���U�H�V�W�R�U�D�W�L�R�Q����

DESCRIPTION AND RESTORATION PURPOSE

Trash racks can be used in various settings, particularly 
in small ephemeral channels or intermittent streams 
�R�I���S�R�V�W���É�U�H���D�Q�G���Ê�R�R�G���S�U�R�Q�H���O�D�Q�G�V�F�D�S�H�V�����,�Q���W�K�H�V�H���D�U�H�D�V����
trash racks mitigate the increased sediment and debris 
�O�R�D�G�V���F�D�X�V�H�G���E�\���E�X�U�Q�H�G���Y�H�J�H�W�D�W�L�R�Q���D�Q�G���G�H�V�W�D�E�L�O�L�]�H�G���V�R�L�O�V����
�U�H�G�X�F�L�Q�J���W�K�H���U�L�V�N���R�I���G�R�Z�Q�V�W�U�H�D�P���Ê�R�R�G�L�Q�J���D�Q�G���V�H�G�L�P�H�Q�W��
deposition. They can be built in ephemeral or small 
�L�Q�W�H�U�P�L�W�W�H�Q�W���F�K�D�Q�Q�H�O�V���Z�K�H�U�H���G�R�Z�Q�F�X�W�W�L�Q�J���R�U���V�W�U�H�D�P�E�D�Q�N��

�H�U�R�V�L�R�Q���L�V���R�U���K�D�V���R�F�F�X�U�U�H�G�����7�K�H�\���D�U�H���D�O�V�R���K�H�O�S�I�X�O���Z�K�H�U�H��
the side slopes are contributing sediment, logs, debris,  
or rocks to the stream channel. Trash racks are suitable 
�I�R�U���F�K�D�Q�Q�H�O�V���Z�K�H�U�H���D�J�J�U�D�G�D�W�L�R�Q�����U�D�L�V�L�Q�J���W�K�H���F�K�D�Q�Q�H�O���E�H�G����
�L�V���Q�H�H�G�H�G���W�R���U�H�F�R�Q�Q�H�F�W���W�K�H���V�W�U�H�D�P���Z�L�W�K���L�W�V���Ê�R�R�G�S�O�D�L�Q����
�7�K�L�V���L�V���S�D�U�W�L�F�X�O�D�U�O�\���L�P�S�R�U�W�D�Q�W���L�Q���D�U�H�D�V���Z�K�H�U�H���S�D�V�W�� 
�G�R�Z�Q�F�X�W�W�L�Q�J���K�D�V���G�L�V�F�R�Q�Q�H�F�W�H�G���V�X�U�I�D�F�H���Ê�R�Z�V���I�U�R�P�� 
�V�X�U�U�R�X�Q�G�L�Q�J���Z�H�W�O�D�Q�G�V����

APPROPRIATE LOCATIONS

STEP 1 
Pick an appropriate site for construction.

STEP 2 
�+�L�J�K���F�X�W�����O�H�D�Y�L�Q�J���D�E�R�X�W���D����� ���V�W�X�P�S�����D���O�D�U�J�H���W�U�H�H�����J�U�H�D�W�H�U���W�K�D�Q��
�����#���L�Q���G�L�D�P�H�W�H�U�����G�L�U�H�F�W�O�\���D�F�U�R�V�V���W�K�H���F�K�D�Q�Q�H�O�����W�K�L�V���Z�L�O�O���E�H���W�K�H��
�F�U�R�V�V�E�H�D�P���R�I���W�K�H���U�D�F�N�����0�R�Y�H���W�K�H���I�H�O�O�H�G���W�U�H�H���X�S�V�W�U�H�D�P���X�S�K�L�O�O��
of the tree stump to hold the beam in place. Anchor the  
�R�S�S�R�V�L�W�H���V�L�G�H���Z�L�W�K���H�L�W�K�H�U���V�W�X�P�S�V���R�U���O�D�U�J�H���E�R�X�O�G�H�U�V�����,�I���Q�R��
trees are immediately adjacent to the desired site, the  
�F�U�R�V�V�E�H�D�P���F�D�Q���E�H���S�O�D�F�H�G���L�Q���D���V�K�D�O�O�R�Z����������� ���G�H�H�S�����W�U�H�Q�F�K�� 
dug perpendicular to the channel. 

CONSTRUCTION PROCESS

Trash Rack �lled with sediment constructed by HPWA and FSG seasonal crews in Sapello (Summer 2023).

STEP 3 
Gather and stage logs for the structure by felling additional 
trees and cutting them to the desired length. The logs should 
be long enough to rest on the bed of the channel and up to 
�W�K�H���F�U�R�V�V�E�H�D�P���H�[�W�H�Q�G�L�Q�J�����������I�H�H�W���D�E�R�Y�H���W�K�H���F�U�R�V�V�E�H�D�P����

STEP 4 
�0�D�N�H���D���U�D�P�S���Z�L�W�K���W�K�H���O�R�J�V���R�Q���W�K�H���X�S�V�W�U�H�D�P���V�L�G�H���E�\���D�U�U�D�Q�J�L�Q�J��
�W�K�H���F�X�W���O�R�J�V���Q�H�[�W���W�R���H�D�F�K���R�W�K�H�U���Z�L�W�K���R�Q�H���H�Q�G���R�Q���W�K�H���E�H�G���D�Q�G��
�W�K�H���R�W�K�H�U���U�H�V�W�L�Q�J���R�Q���W�K�H���F�U�R�V�V�E�H�D�P���D�W���D�Q���D�S�S�U�R�[�L�P�D�W�H�O�\��������
degree angle from the channel bed. Irregularities and branches 
�W�K�D�W���G�R���Q�R�W���L�Q�W�H�U�I�H�U�H���Z�L�W�K���W�K�H���S�O�D�F�H�P�H�Q�W���F�D�Q���E�H���O�H�I�W���R�Q���V�R�P�H��
logs to help to entrain more debris and sediment. Rotate them 
�D�V���Q�H�H�G�H�G���W�R���P�L�Q�L�P�L�]�H���J�D�S�V���E�H�W�Z�H�H�Q���W�K�H���O�R�J�V���D�W���W�K�H���E�R�W�W�R�P��

STEP 5 
�)�L�O�O���D�Q�\���J�D�S�V���E�H�W�Z�H�H�Q���O�R�J�V���Z�L�W�K���V�P�D�O�O�H�U���E�U�X�V�K���D�Q�G���E�U�D�Q�F�K�H�V����
�$�U�P�R�U���W�K�H���E�R�W�W�R�P���R�I���W�K�H���U�D�P�S���Z�L�W�K���O�D�U�J�H���U�R�F�N�V���L�I���D�Y�D�L�O�D�E�O�H����

STEP 6 
�3�O�D�F�H���D���U�R�Z���R�I���O�R�J�V���D�Q�G���R�U���U�R�F�N�V���E�H�K�L�Q�G���W�K�H���V�W�U�X�F�W�X�U�H��
���G�R�Z�Q�V�W�U�H�D�P���H�Q�G�����D�Q�G���X�Q�G�H�U�Q�H�D�W�K���L�W���W�R���S�U�H�Y�H�Q�W���W�K�H��
�I�R�U�P�D�W�L�R�Q���R�I���V�F�R�X�U���S�R�R�O�V���D�Q�G���X�Q�G�H�U�P�L�Q�L�Q�J�����W�K�L�V���U�R�Z���Z�L�O�O��
act as a splash pad. Fill in any gaps both upstream and 
�G�R�Z�Q�V�W�U�H�D�P���Z�L�W�K���U�R�F�N���F�K�L�Q�N�L�Q�J���R�U���V�P�D�O�O���E�U�D�Q�F�K�H�V���� 
�$���O�R�J���G�U�R�S���V�W�U�X�F�W�X�U�H���F�D�Q���E�H���L�Q�F�R�U�S�R�U�D�W�H�G���D�V���Z�H�O�O����



�2�Q�F�H���W�K�H���V�W�U�X�F�W�X�U�H���K�D�V���F�R�O�O�H�F�W�H�G���D���V�L�J�Q�L�É�F�D�Q�W���D�P�R�X�Q�W��
of sediment, another trash rack may be constructed 
�H�L�W�K�H�U���X�S�V�W�U�H�D�P���R�U���G�R�Z�Q�V�W�U�H�D�P���I�U�R�P���W�K�H���R�U�L�J�L�Q�D�O����
�6�H�H�G�L�Q�J���W�K�H���V�W�U�X�F�W�X�U�H���E�H�I�R�U�H���V�H�G�L�P�H�Q�W���F�R�O�O�H�F�W�V���Z�L�O�O��

help establish a seed bed. Seeding the collected  
�V�H�G�L�P�H�Q�W���O�D�W�H�U���Z�L�O�O���D�O�V�R���K�H�O�S���V�W�D�E�L�O�L�]�H���W�K�H���V�H�G�L�P�H�Q�W���� 
�/�R�J�V���P�D�\���Z�D�V�K���D�Z�D�\���D�Q�G���Q�H�H�G���W�R���E�H���U�H�S�O�D�F�H�G���Z�L�W�K�� 
heavier logs or at a different angle.

ADAPTATIONS AND MAINTENANCE

�8�V�H���D���O�D�U�J�H���O�R�J�����������L�Q�F�K�H�V���L�Q���G�L�D�P�H�W�H�U���R�U���J�U�H�D�W�H�U�����I�R�U��
the crossbeam to add stability. The upright logs should 
�D�O�V�R���E�H���O�D�U�J�H���������������L�Q�F�K�H�V���L�Q���G�L�D�P�H�W�H�U�����I�R�U���V�W�U�H�Q�J�W�K����
Upright logs should span the entire channel, closing 
�W�K�H���J�D�S���E�H�W�Z�H�H�Q���W�K�H���H�G�J�H���R�I���W�K�H���F�K�D�Q�Q�H�O���D�Q�G���W�K�H���U�H�V�W��
�R�I���W�K�H���V�W�U�X�F�W�X�U�H�����/�R�J�V���F�O�R�V�H���W�R���W�K�H���F�K�D�Q�Q�H�O���H�G�J�H���Z�L�O�O���E�H��
shorter in length. Rocks used should be large enough to 
�Z�L�W�K�V�W�D�Q�G���G�L�V�S�O�D�F�H�P�H�Q�W���E�\���Z�D�W�H�U�����H�[�F�H�S�W���I�R�U���W�K�H���F�K�L�Q�N�L�Q�J����

When arranging the logs onto the crossbeam, keep them 
at an angle no more than 45 degrees but preferably 
�������G�H�J�U�H�H�V�����,�Q���K�H�D�Y�L�O�\���H�Q�W�U�H�Q�F�K�H�G���D�Q�G���D�F�W�L�Y�H�O�\���H�U�R�G�L�Q�J��
�F�K�D�Q�Q�H�O�V�����O�L�N�H���F�R�Q�G�L�W�L�R�Q�V���I�R�X�Q�G���D�I�W�H�U���É�U�H�������D���V�H�U�L�H�V���R�I��
�W�U�D�V�K���U�D�F�N�V�����D�E�R�X�W�����������������I�H�H�W���D�S�D�U�W�����F�D�Q���E�H���Y�H�U�\���X�V�H�I�X�O��
to sequester large quantities of sediment and reverse 
incision. 

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

TRASH RACK CONTOUR FELLING

Contour felling is a hillslope treatment designed to 
�V�W�D�E�L�O�L�]�H���V�R�L�O�V�����U�H�G�X�F�H���H�U�R�V�L�R�Q�����D�Q�G���S�U�R�P�R�W�H���U�H�F�R�Y�H�U�\���L�Q��
steep, post-disturbance landscapes. This method involves 
�S�O�D�F�L�Q�J���G�R�Z�Q�H�G���O�R�J�V���L�Q���U�R�Z�V���D�O�R�Q�J���W�K�H���F�R�Q�W�R�X�U���R�I���W�K�H��
�O�D�Q�G�����Z�K�L�O�H���H�Q�V�X�U�L�Q�J���G�L�U�H�F�W���F�R�Q�W�D�F�W���Z�L�W�K���W�K�H���J�U�R�X�Q�G����
�&�R�Q�W�R�X�U���O�L�Q�H�V���F�D�Q���E�H���E�H�W�W�H�U���Y�L�V�X�D�O�L�]�H�G���R�Q���D���W�R�S�R�J�U�D�S�K�L�F��
�P�D�S�����K�R�Z�H�Y�H�U���W�K�H���L�P�S�R�U�W�D�Q�W���S�D�U�W���L�V���W�K�H���O�R�J�V���D�U�H���S�O�D�F�H�G��
in a line at the same elevation. 

�7�K�H���O�R�J�V���D�F�W���D�V���E�D�U�U�L�H�U�V���W�K�D�W���V�O�R�Z���Z�D�W�H�U���P�R�Y�H�P�H�Q�W����
trap sediment, and reduce surface runoff. Over time, 
�F�R�Q�W�R�X�U���I�H�O�O�L�Q�J���S�U�R�P�R�W�H�V���Z�D�W�H�U���L�Q�É�O�W�U�D�W�L�R�Q�����V�W�D�E�L�O�L�]�H�V��
�O�R�R�V�H���V�R�L�O�V�����D�Q�G���F�U�H�D�W�H�V���D���P�H�G�L�X�P���I�R�U���Y�H�J�H�W�D�W�L�Y�H���J�U�R�Z�W�K����
�&�R�Q�W�R�X�U���I�H�O�O�H�G���O�R�J�V���F�D�Q���E�H���L�Q�F�R�U�S�R�U�D�W�H�G���Z�L�W�K���R�W�K�H�U��
�U�H�V�W�R�U�D�W�L�R�Q���P�H�W�K�R�G�V���V�X�F�K���D�V���Z�R�U�P���G�L�W�F�K�H�V�����F�R�Q�Y�H�\�D�Q�F�H��
�V�Z�D�O�H�V�������G�L�V�F�X�V�V�H�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���S�D�J�H�V��

DESCRIPTION AND RESTORATION PURPOSE

Contour felling is best suited for hillslopes in areas that 
�K�D�Y�H���H�[�S�H�U�L�H�Q�F�H�G���P�R�G�H�U�D�W�H���W�R���V�H�Y�H�U�H���E�X�U�Q�V�����U�H�V�X�O�W�L�Q�J��
in the loss of vegetative cover and leaving soils bare or 
hydrophobic. As mentioned above, contour felling must 
occur on the land’s contour. Contour felling is most  

�H�I�I�H�F�W�L�Y�H���R�Q���V�O�R�S�H�V���U�D�Q�J�L�Q�J���E�H�W�Z�H�H�Q���������������S�H�U�F�H�Q�W���� 
anything greater may require a different treatment. It is 
not as effective in rocky areas or uneven ground because  
�L�W���L�V���K�D�U�G���W�R���S�O�D�F�H���O�R�J�V���L�Q���F�R�Q�W�D�F�W���Z�L�W�K���W�K�H���J�U�R�X�Q�G����

APPROPRIATE LOCATIONS

Trash Rack viewed from upstream (left) and downstream (right) in Sapello (Summer 2023).



CONTOUR FELLING

CONSTRUCTION PROCESS
STEP 1 
�/�R�F�D�W�H���D���P�R�G�H�U�D�W�H�O�\�����W�R���V�H�Y�H�U�H�O�\���E�X�U�Q�H�G���V�L�W�H���W�R���W�U�H�D�W����

STEP 2 
�'�H�W�H�U�P�L�Q�H���W�K�H���V�O�R�S�H���D�Q�G���L�G�H�Q�W�L�I�\���W�K�H���O�D�Q�G� �V���F�R�Q�W�R�X�U���� 
�R�X�W�O�L�Q�L�Q�J���W�K�H���F�R�Q�W�R�X�U���Z�L�W�K���Ê�D�J�V�����7�K�L�V���Z�L�O�O���K�H�O�S���G�H�W�H�U�P�L�Q�H��
the appropriate cross slope alignment of logs.

STEP 3 
�)�H�O�O���D�S�S�U�R�S�U�L�D�W�H�O�\���V�L�]�H�G���W�U�H�H�V���Q�H�D�U���W�K�H���F�R�Q�W�R�X�U���O�L�Q�H���� 
�U�R�O�O�L�Q�J���W�K�H�P���G�R�Z�Q�V�O�R�S�H���L�I���Q�H�F�H�V�V�D�U�\�����/�H�D�Y�H���W�K�H���V�W�X�P�S�V��
about 12 feet high to brace the felled logs.

STEP 4 
Remove tree limbs and set them aside to be used above 
�R�U���E�H�O�R�Z���W�K�H���V�W�U�X�F�W�X�U�H����

STEP 5 
Place the log along the contour line and secure it  
�V�R���W�K�D�W���L�W���O�L�H�V���Ê�D�W���D�Q�G���P�D�L�Q�W�D�L�Q�V���F�R�P�S�O�H�W�H���F�R�Q�W�D�F�W���Z�L�W�K��
�W�K�H���J�U�R�X�Q�G�����%�D�F�N�É�O�O���Z�L�W�K���V�R�L�O���D�Q�G���V�O�D�V�K���W�R���V�H�F�X�U�H���W�K�H���O�R�J��
�L�Q���S�O�D�F�H���D�Q�G���S�U�H�Y�H�Q�W���Z�D�W�H�U���I�U�R�P���F�X�W�W�L�Q�J���X�Q�G�H�U���W�K�H���O�R�J����
�$�V���D�Q���D�O�W�H�U�Q�D�W�L�Y�H�����S�O�D�F�H���W�K�H���O�R�J���L�Q���D���V�K�D�O�O�R�Z���W�U�H�Q�F�K���O�R�Q�J��
enough for the entire log or parts of it to be placed in. 
Cuts on the undersurface of the log can also be made  
�W�R���G�U�R�S���W�K�H���O�R�J���V�R���L�W���L�V���L�Q���F�R�Q�W�D�F�W���Z�L�W�K���W�K�H���V�R�L�O��

STEP 6 
�8�V�H���W�K�H���V�O�D�V�K���V�H�W���D�V�L�G�H���H�D�U�O�L�H�U���W�R���É�O�O���D�Q�\���J�D�S�V���L�Q�� 
�W�K�H���V�W�U�X�F�W�X�U�H���W�R���K�H�O�S���Z�L�W�K���V�H�G�L�P�H�Q�W���G�H�S�R�V�L�W�L�R�Q��

STEP 7 
�&�R�Q�W�L�Q�X�H���S�O�D�F�L�Q�J���O�R�J�V���L�Q���D���U�R�Z���I�R�O�O�R�Z�L�Q�J���W�K�H���F�R�Q�W�R�X�U���O�L�Q�H����
�$�V���\�R�X���P�R�Y�H���G�R�Z�Q�V�O�R�S�H�����\�R�X���P�D�\���D�U�U�D�Q�J�H���W�K�H���O�R�J�V���L�Q�� 
�D���]�L�J�]�D�J���R�U���W�H�U�U�D�F�L�Q�J���S�D�W�W�H�U�Q���W�R���L�Q�Ê�X�H�Q�F�H���P�H�D�Q�G�H�U�L�Q�J�� 
�E�H�W�Z�H�H�Q���O�R�J�V�����%�X�L�O�G���V�X�E�V�H�T�X�H�Q�W���U�R�Z�V���R�Q���W�K�H���V�O�R�S�H���W�R��
�F�R�Y�H�U���W�K�H���D�U�H�D�����/�R�J���U�R�Z�V���F�D�Q���E�H���V�S�D�F�H�G���D�V���I�D�U���D�V���������� 
�I�H�H�W���D�S�D�U�W�����(�Y�H�Q���R�Q�H���U�R�Z���R�I���O�R�J�V���F�D�Q���E�H���H�I�I�H�F�W�L�Y�H����

ADAPTATIONS AND MAINTENANCE

�,�I���V�X�F�F�H�V�V�I�X�O�����W�K�H���V�W�U�X�F�W�X�U�H���Z�L�O�O���F�D�S�W�X�U�H���D���V�L�J�Q�L�É�F�D�Q�W��
�D�P�R�X�Q�W���R�I���V�H�G�L�P�H�Q�W�����V�W�D�E�L�O�L�]�H���V�R�L�O�����D�Q�G���H�V�W�D�E�O�L�V�K���Y�H�J�H�W�D�W�L�Y�H��
�J�U�R�Z�W�K�����,�I���S�R�V�V�L�E�O�H�����V�H�H�G���W�K�H���D�U�H�D���X�S�K�L�O�O���R�I���W�K�H���O�R�J�V���W�R��
�H�Q�F�R�X�U�D�J�H���S�O�D�Q�W���J�U�R�Z�W�K�����6�W�U�X�F�W�X�U�H�V���W�\�S�L�F�D�O�O�\���O�D�V�W���R�Q�H���W�R��
�W�Z�R���\�H�D�U�V���D�Q�G���P�D�\���U�H�T�X�L�U�H���R�F�F�D�V�L�R�Q�D�O���P�D�L�Q�W�H�Q�D�Q�F�H�����V�X�F�K��
as replacing displaced logs or re-chinking to maintain a 
tight seal. Functionally chinking the structure using soil, 
�U�R�F�N�V�����D�Q�G���V�O�D�V�K���F�D�Q���K�H�O�S���V�W�D�E�L�O�L�]�H���W�K�H���V�W�U�X�F�W�X�U�H�����$�Q�F�K�R�U�L�Q�J��
�W�K�H���O�R�J���X�S�K�L�O�O���D�Q�G���E�H�W�Z�H�H�Q���W�Z�R���V�W�X�P�S�V���R�U���O�D�U�J�H���E�R�X�O�G�H�U�V��
may help keep the structure in place.

CRITICAL CONSTRUCTION  
AND DESIGN ELEMENTS

�0�D�L�Q�W�D�L�Q�L�Q�J���G�L�U�H�F�W���F�R�Q�W�D�F�W���Z�L�W�K���W�K�H���J�U�R�X�Q�G���L�V���Y�H�U�\���L�P�S�R�U�W�D�Q�W��
�Z�K�H�Q���E�X�L�O�G�L�Q�J���W�K�L�V���V�W�U�X�F�W�X�U�H�����:�L�W�K�R�X�W���I�X�O�O���J�U�R�X�Q�G���F�R�Q�W�D�F�W����
�Z�D�W�H�U���Z�L�O�O���Ê�R�Z���X�Q�G�H�U���W�K�H���O�R�J���F�U�H�D�W�L�Q�J���F�K�D�Q�Q�H�O�L�]�H�G���Ê�R�Z��
and more erosion. It is highly recommended for a hand 
�F�U�H�Z���W�R���Z�R�U�N���E�H�K�L�Q�G���W�K�H���V�D�Z�\�H�U�����G�L�J�J�L�Q�J���F�R�Q�W�R�X�U���V�Z�D�O�H�V����
�S�D�F�N�L�Q�J���E�U�X�V�K�����R�U���O�D�L�Q�L�Q�J���W�K�H���O�R�J���Z�L�W�K���U�R�F�N���P�X�O�F�K����

�'�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���W�U�H�D�W�P�H�Q�W���V�L�W�H�����F�R�Q�W�R�X�U���I�H�O�O�L�Q�J���F�D�Q��
�E�H�F�R�P�H���F�R�V�W�O�\���D�Q�G���P�D�\���U�H�T�X�L�U�H���H�[�S�H�U�L�H�Q�F�H�G���O�D�E�R�U�����,�W��
is important to place the logs appropriately to ensure 
�W�K�H���V�W�U�X�F�W�X�U�H���Z�R�U�N�V���S�U�R�S�H�U�O�\�����&�R�Q�W�R�X�U���I�H�O�O�L�Q�J���K�D�V���E�H�H�Q��
�R�E�V�H�U�Y�H�G���W�R���V�L�J�Q�L�É�F�D�Q�W�O�\���U�H�G�X�F�H���H�U�R�V�L�R�Q���U�D�W�H�V���V�L�J�Q�L�É�F�D�Q�W�O�\����
�K�R�Z�H�Y�H�U���S�O�D�F�L�Q�J���O�R�J�V���L�Q�D�F�F�X�U�D�W�H�O�\�������������G�H�J�U�H�H�V���R�I�I�� 
�F�R�Q�W�R�X�U�����U�H�G�X�F�H�V���V�H�G�L�P�H�Q�W���G�H�S�R�V�L�W�L�R�Q���G�U�D�V�W�L�F�D�O�O�\��

CONSTRUCTION PROCESS
STEP 1 
�6�W�H�S���������6�W�D�U�W���E�\���D�U�U�D�Q�J�L�Q�J���W�K�H���O�D�U�J�H�U���P�D�W�H�U�L�D�O�V���� 
such as logs, to form a base for the structure. 

STEP 2 
Place branches and slash around the structure,  
piling them onto each other. 

STEP 3 
�3�L�O�H���Z�R�R�G�\���P�D�W�H�U�L�D�O���X�Q�W�L�O���W�K�H���G�H�V�L�U�H�G���K�H�L�J�K�W���L�V���U�H�D�F�K�H�G��

STEP 4 
Scatter seed inside and around the structure to  
promote vegetation. 

ADAPTATIONS AND MAINTENANCE

�$�Q�\���W�\�S�H���R�I���Z�R�R�G�\���P�D�W�H�U�L�D�O���F�D�Q���E�H���X�V�H�G���W�R���E�X�L�O�G���Z�L�O�G�O�L�I�H��
slash piles. These piles can also double as burn piles if at 
some point in the future it is desirable to do a controlled 
�E�X�U�Q���W�R���U�H�G�X�F�H���W�K�H���U�L�V�N���R�I���I�X�W�X�U�H���É�U�H�V��

CRITICAL CONSTRUCTION  
AND DESIGN ELEMENTS

�'�L�I�I�H�U�H�Q�W���G�H�V�L�J�Q�V���R�I���W�K�L�V���V�W�U�X�F�W�X�U�H���F�D�Q���E�H���P�D�G�H���G�H�S�H�Q�G�L�Q�J��
on the species you are building them for. If the opening 
at the bottom of the structure is too big, small prey may 
be unable to use the structures as protection from predators. 
�$���K�H�D�G�T�X�D�U�W�H�U�V���V�K�R�X�O�G���Q�R�U�P�D�O�O�\���E�H�����������I�H�H�W���L�Q���K�H�L�J�K�W��
�Z�K�H�Q���É�Q�L�V�K�H�G�����7�K�H���G�L�D�P�H�W�H�U���R�I���W�K�H���V�W�U�X�F�W�X�U�H���V�K�R�X�O�G���U�H�D�F�K��
at least 15 feet. 

WILDLIFE SLASH PILES

�:�K�H�Q���É�Q�L�V�K�L�Q�J���O�R�J���V�W�U�X�F�W�X�U�H�V�����W�K�H�U�H���L�V���R�I�W�H�Q���P�D�W�H�U�L�D�O�����H�[�W�U�D��
�O�R�J�V�����E�U�D�Q�F�K�H�V�����V�O�D�V�K�����H�W�F�������O�H�I�W�R�Y�H�U�����E�X�W���Q�R�W���H�Q�R�X�J�K���W�R���E�X�L�O�G��
�D�Q���H�Q�W�L�U�H�O�\���Q�H�Z���V�W�U�X�F�W�X�U�H�����,�Q���W�K�H�V�H���F�D�V�H�V�����Z�L�O�G�O�L�I�H���V�O�D�V�K��
�S�L�O�H�V���P�D�\���E�H���F�R�Q�V�W�U�X�F�W�H�G���W�R���S�U�R�Y�L�G�H���V�K�H�O�W�H�U���I�R�U���Z�L�O�G�O�L�I�H��

�W�K�D�W���K�D�V���H�[�S�H�U�L�H�Q�F�H�G���O�R�V�V���R�I���K�D�E�L�W�D�W���S�R�V�W���É�U�H���D�Q�G�� 
�H�V�W�D�E�O�L�V�K���D���P�H�G�L�X�P���I�R�U���V�H�H�G���J�U�R�Z�W�K�����7�K�H�V�H���V�W�U�X�F�W�X�U�H�V��
also protect the soil surface from erosion by providing 
ground cover on bare ground. 

DESCRIPTION AND RESTORATION PURPOSE

Wildlife slash piles can be built in a variety of settings, 
�L�Q�F�O�X�G�L�Q�J���R�S�H�Q���É�H�O�G�V�����U�D�Q�J�H�O�D�Q�G�V�����J�X�O�O�L�H�V�����H�W�F�����'�L�V�W�X�U�E�H�G��
�K�D�E�L�W�D�W�V���Z�K�H�U�H���W�K�H�U�H���L�V���O�D�F�N���R�I���K�D�E�L�W�D�W���I�R�U���Z�L�O�G�O�L�I�H���D�U�H�� 
an ideal location for these piles. Areas that have an 
�D�E�X�Q�G�D�Q�F�H���R�I���Z�R�R�G�\���P�D�W�H�U�L�D�O���D�U�H���L�G�H�D�O���I�R�U���E�X�L�O�G�L�Q�J�� 

�W�K�H�V�H���V�W�U�X�F�W�X�U�H�V�����K�R�Z�H�Y�H�U���G�L�I�I�H�U�H�Q�W���P�D�W�H�U�L�D�O�V���F�D�Q���E�H�� 
used to build these piles. If successful, the structure  
�Z�L�O�O���S�U�R�Y�L�G�H���K�D�E�L�W�D�W���D�V���Z�H�O�O���D�V���S�U�R�W�H�F�W�L�R�Q���I�U�R�P���S�U�H�G�D�W�R�U�V��
�D�Q�G���K�D�U�V�K���Z�H�D�W�K�H�U���F�R�Q�G�L�W�L�R�Q�V����

APPROPRIATE LOCATIONS



CONVEYANCE SWALES 

ADAPTATIONS  
AND MAINTENANCE
�,�I���W�K�H���W�U�H�Q�F�K���H�U�R�G�H�V���R�U���L�V���É�O�O�H�G���Z�L�W�K���I�R�U�H�L�J�Q���R�U���Q�D�W�X�U�D�O�� 
debris, you may have to repair the structure by digging 
the trench again and removing any debris. The structure 
�F�D�Q���E�H���X�V�H�G���W�R���G�L�Y�H�U�W���Z�D�W�H�U���Ê�R�Z���D�Z�D�\���I�U�R�P���R�W�K�H�U���V�W�U�X�F�W�X�U�H�V����
�O�H�V�V�H�Q�L�Q�J���W�K�H���H�U�R�V�L�Y�H���I�R�U�F�H���R�I���W�K�H���Z�D�W�H�U�����2�W�K�H�U���V�W�U�X�F�W�X�U�H�V��
�P�D�\���E�H���X�V�H�G���L�Q���F�R�P�E�L�Q�D�W�L�R�Q���Z�L�W�K���D���Z�R�U�P���G�L�W�F�K���W�R���K�H�O�S��
�Z�L�W�K���Ê�R�R�G�S�O�D�L�Q���F�R�Q�Q�H�F�W�L�Y�L�W�\��

CRITICAL CONSTRUCTION  
AND DESIGN ELEMENTS
�:�K�H�Q���H�[�F�D�Y�D�W�L�Q�J���W�K�H���W�U�H�Q�F�K�����W�U�\���Q�R�W���W�R���U�H�P�R�Y�H���O�D�U�J�H�� 
rocks embedded in the soil, as this may cause erosion. 
�0�D�N�H���W�K�H���W�U�H�Q�F�K���Z�L�G�H���H�Q�R�X�J�K���V�R���W�K�D�W���D���F�R�Q�V�L�G�H�U�D�E�O�H��
�D�P�R�X�Q�W���R�I���Z�D�W�H�U���F�D�Q���P�R�Y�H���W�K�U�R�X�J�K���W�K�H���G�L�W�F�K�����E�X�W���E�H�Z�D�U�H��
�Q�R�W���W�R���P�D�N�H���L�W���W�R�R���Z�L�G�H�����7�K�H���Z�R�U�P���G�L�W�F�K���V�K�R�X�O�G���P�H�D�Q�G�H�U��
adjacent to the affected area, but may be used to help 
�R�W�K�H�U���V�W�U�X�F�W�X�U�H�V���I�X�Q�F�W�L�R�Q�����7�K�H���Z�L�G�W�K���R�I���W�K�H���G�L�W�F�K���V�K�R�X�O�G��
�E�H���D�W���O�H�D�V�W�������I�H�H�W���Z�L�W�K���D���G�H�S�W�K���R�I���D�W���O�H�D�V�W�������I�R�R�W�����7�R���G�L�Y�H�U�W��
�Ê�R�Z���D�U�R�X�Q�G���D���K�H�D�G�F�X�W�����W�K�H���Z�L�G�W�K���D�Q�G���G�H�S�W�K���R�I���W�K�H���V�W�U�X�F�W�X�U�H��
should be equal to the channel above the headcut.

�$���F�R�Q�Y�H�\�D�Q�F�H���V�Z�D�O�H�����V�R�P�H�W�L�P�H�V���U�H�I�H�U�U�H�G���W�R���D�V���D���Z�R�U�P��
�G�L�W�F�K�����L�V���D���Q�R�Q���O�L�Q�H�D�U�����V�K�D�O�O�R�Z���K�D�Q�G���G�X�J���W�U�H�Q�F�K���X�V�H�G���W�R��
�W�U�D�Q�V�S�R�U�W���Z�D�W�H�U���W�R���U�H�Z�H�W���Ê�R�R�G�S�O�D�L�Q�V���D�Q�G���Z�H�W�O�D�Q�G�V���W�K�D�W��
�K�D�Y�H���E�H�H�Q���U�H�V�W�U�L�F�W�H�G���I�U�R�P���V�X�U�I�D�F�H���Ê�R�Z�����,�W���L�V���D�O�V�R���X�V�H�G��

�W�R���V�S�U�H�D�G���Z�D�W�H�U���I�U�R�P���H�U�R�G�L�Q�J���R�U���G�R�Z�Q�F�X�W�W�L�Q�J���F�K�D�Q�Q�H�O�V��
�D�F�U�R�V�V���W�K�H���V�X�U�I�D�F�H���R�I���D���Z�H�W�O�D�Q�G�����7�K�L�V���K�H�O�S�V���Z�D�W�H�U���U�H�D�F�K��
�D�U�H�D�V���Z�K�H�U�H���Y�H�J�H�W�D�W�L�R�Q���F�D�Q���X�W�L�O�L�]�H���L�W���D�Q�G���S�U�H�Y�H�Q�W�V�� 
�Ê�R�R�G�L�Q�J���E�\���S�U�R�Y�L�G�L�Q�J���G�L�I�I�H�U�H�Q�W���R�X�W�O�H�W�V����

DESCRIPTION AND RESTORATION PURPOSE

�:�R�U�P���G�L�W�F�K�H�V���D�U�H���E�X�L�O�W���L�Q���D�U�H�D�V���Z�K�H�U�H���V�X�U�I�D�F�H���H�U�R�V�L�R�Q���L�V��
�R�F�F�X�U�U�L�Q�J���D�Q�G���W�K�H���F�K�D�Q�Q�H�O���E�H�G���F�D�Q�Q�R�W���U�H�D�F�K���L�W�V���Ê�R�R�G�S�O�D�L�Q����
�'�L�J�J�L�Q�J���D���Z�R�U�P���G�L�W�F�K���I�U�R�P���D�U�H�D�V���R�I���F�R�Q�É�Q�H�G���Ê�R�Z���F�D�Q��
�U�H�V�W�R�U�H���O�R�Z���J�U�D�G�L�H�Q�W���V�K�H�H�W�Ê�R�Z���W�R���G�U�\���D�U�H�D�V�����:�R�U�P���G�L�W�F�K�H�V��
�F�D�Q���D�O�V�R���E�H���X�V�H�G���W�R���G�L�Y�H�U�W���Z�D�W�H�U���R�I�I���R�I���G�L�U�W���U�R�D�G�V���E�\�� 

�H�[�F�D�Y�D�W�L�Q�J���W�R���G�L�Y�H�U�W���W�K�H���Z�D�W�H�U���I�U�R�P���W�K�H���U�R�D�G���R�Q�W�R�� 
�W�K�H���Ê�R�R�G�S�O�D�L�Q�����2�W�K�H�U���S�X�U�S�R�V�H�V���I�R�U���Z�R�U�P���G�L�W�F�K�H�V���L�Q�F�O�X�G�H��
�G�L�Y�H�U�W�L�Q�J���Ê�R�Z���D�U�R�X�Q�G���D���K�H�D�G�F�X�W���R�U���U�H�F�R�Q�Q�H�F�W�L�Q�J���W�K�H��
�F�K�D�Q�Q�H�O���E�H�G���W�R���W�K�H���Ê�R�R�G�S�O�D�L�Q����

APPROPRIATE LOCATIONS

GLOSSARY

AGGRADE   To raise the level of a stream bed by the deposition of sediment. 

ALLUVIAL FAN�� �� ���$���F�R�Q�H���V�K�D�S�H�G���K�H�D�S���R�I���D�O�O�X�Y�L�X�P�����V�R�L�O�����F�O�D�\�����V�L�O�W�����R�U���J�U�D�Y�H�O�����G�H�S�R�V�L�W�H�G�� 
�E�\���Ê�R�Z�L�Q�J���Z�D�W�H�U�����D�V���L�W���V�O�R�Z�V���G�R�Z�Q���Z�K�H�U�H���W�K�H���V�O�R�S�H���E�H�F�R�P�H�V���J�H�Q�W�O�H����
�$�Q���D�O�O�X�Y�L�D�O���I�D�Q���X�V�X�D�O�O�\���I�R�U�P�V���Z�K�H�U�H���V�W�H�H�S�O�\���V�O�R�S�H�G���V�W�U�H�D�P�V���U�H�D�F�K�� 
the valley bottom and the slope becomes less severe. 

BOOK STACKING�� ���� ���$���P�H�W�K�R�G���R�I���Q�H�D�W�O�\���V�W�D�F�N�L�Q�J���Ê�D�W���U�R�F�N�V���R�Q���H�Q�G���Q�H�[�W���W�R���H�D�F�K���R�W�K�H�U���� 
resulting in increased stability and structure strength. 

CHANNEL    �7�K�H���S�K�\�V�L�F�D�O���E�R�X�Q�G�D�U�L�H�V���R�I���Z�D�W�H�U���G�U�D�L�Q�D�J�H���V�\�V�W�H�P�V�����V�X�F�K���D�V���U�L�Y�H�U�V����
streams, or arroyos, consisting of a bed and banks. 

CHINKING�� �� ���� ���)�L�O�O�L�Q�J���W�K�H���V�S�D�F�H���E�H�W�Z�H�H�Q���O�R�J�V���R�U���U�R�F�N�V���L�Q���D���V�W�U�X�F�W�X�U�H���Z�L�W�K���V�P�D�O�O�H�U��
rocks, dirt, or branches. 

CROSS OVER�� �� �7�K�H���V�W�U�D�L�J�K�W���V�H�F�W�L�R�Q���R�I���D���V�W�U�H�D�P���E�H�W�Z�H�H�Q���W�Z�R���P�H�D�Q�G�H�U�V����

DOWNCUTTING   An erosion process that deepens a channel by removing material  
�I�U�R�P���L�W�V���V�W�U�H�D�P���E�H�G���R�U���D���Y�D�O�O�H�\���Ê�R�R�U����

ENTRENCHED�� �� ���'�H�V�F�U�L�E�H�V���D���G�R�Z�Q�F�X�W���F�K�D�Q�Q�H�O���W�K�D�W���L�V���G�L�V�F�R�Q�Q�H�F�W�H�G���I�U�R�P���L�W�V���Ê�R�R�G�S�O�D�L�Q��
�G�X�U�L�Q�J���V�W�R�U�P���H�Y�H�Q�W�V�����R�I�W�H�Q���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���Y�H�U�W�L�F�D�O���E�D�Q�N�V���D�Q�G���Q�D�U�U�R�Z����
deep channels. 

EPHEMERAL STREAM�� ���$���V�W�U�H�D�P���W�K�D�W���Ê�R�Z�V���R�Q�O�\���E�U�L�H�Ê�\���G�X�U�L�Q�J���D�Q�G���D�I�W�H�U���S�U�H�F�L�S�L�W�D�W�L�R�Q���H�Y�H�Q�W�V��
and remains dry the rest of the time. 

FLOODPLAIN�� �� ���$���Ê�D�W���R�U���J�H�Q�W�O�\���V�O�R�S�L�Q�J���D�U�H�D���D�G�M�D�F�H�Q�W���W�R���D���U�L�Y�H�U�����I�R�U�P�H�G���E�\���V�H�G�L�P�H�Q�W��
�G�H�S�R�V�L�W�L�R�Q���G�X�U�L�Q�J���S�H�U�L�R�G�V���R�I���K�L�J�K���Z�D�W�H�U���R�U���Ê�R�R�G�L�Q�J����

GEOTEXTILE   A strong, permeable fabric used in construction and restoration to 
�V�H�S�D�U�D�W�H���V�R�L�O���O�D�\�H�U�V�����S�U�R�Y�L�G�H���L�Q�É�O�W�U�D�W�L�R�Q�����U�H�L�Q�I�R�U�F�H���V�R�L�O�����D�Q�G���S�U�R�W�H�F�W��
against erosion. 

GRADE   The surface level of the ground. 

GRADE CONTROL�� ���� ���7�H�F�K�Q�L�T�X�H�V���X�V�H�G���W�R���P�D�Q�D�J�H���D�Q�G���V�W�D�E�L�O�L�]�H���W�K�H���H�O�H�Y�D�W�L�R�Q���D�Q�G���V�O�R�S�H���R�I��
the land or streambeds to reduce erosion and sediment transport.

GULLY/ARROYO�� �� ���$���Q�D�U�U�R�Z���F�K�D�Q�Q�H�O���R�U���U�D�Y�L�Q�H�����R�I�W�H�Q���F�D�X�V�H�G���E�\���Z�D�W�H�U���H�U�R�V�L�R�Q�����W�\�S�L�F�D�O�O�\��
found on slopes or in arid regions.

HEADCUT    A steep vertical drop in a streambed or land surface, often formed  
�E�\���H�U�R�V�L�R�Q���S�U�R�F�H�V�V�H�V�����+�H�D�G�F�X�W�V���W�H�Q�G���W�R���P�L�J�U�D�W�H���X�S�V�W�U�H�D�P���X�S�K�L�O�O�� 
and cause further degradation 

CONSTRUCTION PROCESS
STEP 1 
�6�W�H�S���������'�L�J���D���W�U�H�Q�F�K���L�Q���D���P�H�D�Q�G�H�U�L�Q�J���P�D�Q�Q�H�U���D�Z�D�\�� 
�I�U�R�P���W�K�H���F�K�D�Q�Q�H�O�L�]�H�G���Ê�R�Z��

STEP 2 
�$�U�P�R�X�U���W�K�H���V�L�G�H�V���R�I���W�K�H���W�U�H�Q�F�K���Z�L�W�K���U�R�F�N�V���W�R�� 
�V�W�D�E�L�O�L�]�H���W�K�H���V�X�U�I�D�F�H����

STEP 3 
Periodically monitor the trench and remove debris  
that may have fallen in. 



INTERMITTENT STREAM    �$���V�W�U�H�D�P���W�K�D�W���Ê�R�Z�V���Z�L�W�K���Z�D�W�H�U���V�H�D�V�R�Q�D�O�O�\�����H�[�����G�X�U�L�Q�J���V�S�U�L�Q�J���V�Q�R�Z��
�P�H�O�W�����G�X�U�L�Q�J���R�U���D�I�W�H�U���P�R�Q�V�R�R�Q�V�������D�Q�G���U�H�P�D�L�Q�V���G�U�\���I�R�U���S�D�U�W���R�I���W�K�H���\�H�D�U����

MITIGATION���� �� ���$�F�W�L�R�Q�V���W�D�N�H�Q���W�R���U�H�G�X�F�H���R�U���P�L�Q�L�P�L�]�H���D�G�Y�H�U�V�H���L�P�S�D�F�W�V�����H�[�����H�U�R�V�L�R�Q�����Ê�R�R�G�L�Q�J����

PERENNIAL STREAM�� ���$���V�W�U�H�D�P���Z�L�W�K���F�R�Q�W�L�Q�X�R�X�V���Ê�R�Z���W�K�U�R�X�J�K�R�X�W���W�K�H���\�H�D�U���� 
�V�X�V�W�D�L�Q�H�G���E�\���J�U�R�X�Q�G�Z�D�W�H�U���D�Q�G���F�R�Q�V�L�V�W�H�Q�W���S�U�H�F�L�S�L�W�D�W�L�R�Q��

POINT BAR     A depositional feature on the inner bend of a meandering  
stream, typically composed of sand, gravel, or sediment.

POUR OVER�� �� �� ���7�K�H���V�H�F�W�L�R�Q���R�I���D���V�W�U�X�F�W�X�U�H���Z�K�H�U�H���Z�D�W�H�U���Ê�R�Z�V���R�Y�H�U���W�K�H���H�G�J�H���� 
�G�H�V�L�J�Q�H�G���W�R���G�L�V�V�L�S�D�W�H���H�Q�H�U�J�\���D�Q�G���F�R�Q�W�U�R�O���Ê�R�Z��

RESTORATION   The process of returning degraded landscape, habitat,  
�R�U���Z�D�W�H�U���E�R�G�\���E�D�F�N���W�R���D���K�H�D�O�W�K�L�H�U�����P�R�U�H���I�X�Q�F�W�L�R�Q�D�O���V�W�D�W�H��

RILLS���� �� �� ���6�P�D�O�O�����V�K�D�O�O�R�Z�����F�K�D�Q�Q�H�O�V���I�R�U�P�H�G���R�Q���W�K�H���J�U�R�X�Q�G���V�X�U�I�D�F�H���E�\���U�X�Q�Q�L�Q�J���Z�D�W�H�U����
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