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When a hurricane, wildfire, or flood strikes the United States, the Federal Emergency Management Agency (FEMA)

mobilizes to protect lives, property, and the environment. A critical, yet often overlooked, component of this effort is

Appendix C of the Federal Emergency Management Agency’s regulations. Appendix C is a comprehensive list of

endangered and threatened species that FEMA must consider during disaster mitigation, response, and recovery

activities. Understanding this appendix is essential for emergency planners, developers, and communities alike,

because it directly influences how resources are allocated, how projects are designed, and how compliance with

the Endangered Species Act (ESA) is achieved. This article dives deep into what Appendix C is, why it matters, and

how FEMA incorporates it into every phase of disaster management.

What Is Appendix C?

Appendix C is a section of the Federal Emergency Management Agency’s Regulations for Disaster Mitigation and 

Recoverythat lists federally protected species under the Endangered Species Act. The appendix is regularly

updated to reflect new designations and changes in species status. It serves as a reference point for FEMA and

other federal agencies to:

•  Identify species that may be affected by disaster-related activities.

•  Ensure compliance with the ESA during mitigation and recovery projects.

•  Coordinate with the U.S. Fish and Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS).

•  Facilitate environmental assessments and public participation.

Appendix C is divided into two primary categories: Endangered Species and Threatened Species. Each entry

includes the common name, scientific name, and the geographic range where the species is found. This granular

information allows planners to determine whether a specific species is present in the disaster zone and whether

special protective measures are required.

Why Appendix C Matters in Disaster Response

Disasters do not occur in a vacuum; they often threaten the habitats of vulnerable species. Failure to consider

Appendix C can result in:

•  Legal penalties, including fines and project shutdowns.

•  Loss of public trust and community support.

•  Long-term ecological damage that may outweigh short-term economic benefits.

•  Complicated coordination with state and local wildlife agencies.

By integrating Appendix C into disaster planning, FEMA ensures that:

1.  Mitigation projects, such as levee construction or road realignment, are designed to minimize habitat 

disruption.

2.  Response teams are aware of critical habitats that require protection during evacuation or debris removal.

3.  Recovery efforts, including rebuilding and restoration, incorporate species-friendly practices.

Ultimately, Appendix C is a tool that aligns human safety with ecological stewardship, a principle that is increasingly

central to sustainable disaster management.



Key Species Covered in Appendix C

Appendix C includes a wide array of species, ranging from iconic mammals to lesser-known amphibians. Below are

some of the most frequently encountered species in disaster-prone regions:

•  Florida Panther (Puma concolor coryi) – Found in South Florida’s wetlands and pine forests.

•  American Alligator (Alligator mississippiensis) – Inhabits freshwater swamps and coastal marshes across the 

Southeast.

•  Gulf Sturgeon (Acipenser oxyrinchus desotoi) – Lives in the Gulf of Mexico’s estuaries.

•  California Condor (Gymnogyps californianus) – A critically endangered bird that roosts in mountainous 

regions.

•  Atlantic Garter Snake (Thamnophis sauritus) – Occupies marshes and wetlands along the Atlantic coast.

•  Red-cockaded Woodpecker (Dryobates borealis) – Prefers pine forests in the southeastern United States.

•  Sea Otter (Enhydra lutris) – Found along the Pacific coast, especially in the Pacific Northwest.

•  River Otter (Lontra canadensis) – Inhabits river systems throughout the continental United States.

•  Eastern Massasauga Rattlesnake (Sistrurus catenatus) – Occurs in wetlands and marshes in the Midwest.

•  California Tiger Salamander (Ambystoma californiense) – Lives in wetlands and vernal pools in California.

These species are just the tip of the iceberg; Appendix C lists over 200 protected species. The geographic

distribution of each species is critical for determining whether a particular disaster zone falls under the appendix’s

jurisdiction.

How FEMA Incorporates Appendix C into Planning

Pre-Disaster Planning

Before a disaster strikes, FEMA conducts comprehensive risk assessments that include an evaluation of

endangered and threatened species. Key steps include:

1.  Environmental Scoping: Identifying potential habitats and species present in the disaster zone.

2.  Stakeholder Engagement: Consulting with the FWS, NMFS, state wildlife agencies, and local conservation 

groups.

3.  Mitigation Design: Developing plans that avoid or minimize impacts on critical habitats, such as relocating 

levees away from wetlands that host the Florida panther.

4.  Public Notice: Releasing notices to inform communities about the presence of protected species and the 

measures being taken.

During Disaster Response

When a disaster unfolds, the presence of endangered species can influence operational decisions:

•  Evacuation Planning: Routes may be altered to avoid critical nesting sites.

•  Debris Removal: Teams are trained to identify and protect habitats that may be affected by debris clearing.

•  Wildlife Rescue: If the disaster threatens animal populations, FEMA may coordinate with wildlife agencies for 

rescue and relocation.

•  Real-Time Monitoring: Use of drones and GIS tools to track species movements and habitat conditions.

Post-Disaster Recovery

Recovery efforts must integrate long-term ecological considerations. FEMA focuses on:

1.  Habitat Restoration: Rebuilding wetlands, replanting native vegetation, and restoring riverbanks to support 

species such as the American alligator.



2.  Infrastructure Resilience: Designing flood control measures that incorporate green infrastructure, like 

bioswales, to provide habitat for amphibians and insects.

3.  Monitoring and Reporting: Continuous assessment of species populations and habitat health to ensure 

compliance with the ESA.

4.  Community Outreach: Educating residents on how to coexist with protected species during rebuilding.

Challenges and Controversies

Balancing Human and Environmental Needs

One of the most contentious issues is reconciling the urgency of human safety with the long-term needs of wildlife.

Critics argue that:

•  Strict adherence to Appendix C can delay essential infrastructure projects.

•  Economic development may be hampered by environmental restrictions.

•  Communities may feel that species protection takes precedence over their immediate needs.

Proponents counter that:

•  Ignoring endangered species can lead to irreversible ecological damage.

•  Long-term resilience is built on healthy ecosystems.

•  Effective planning can address both human and environmental concerns.

Legal and Policy Hurdles

FEMA’s responsibilities intersect with a complex web of federal, state, and local regulations. Some challenges

include:

1.  Jurisdictional Overlaps: Determining which agency has authority when multiple species or overlapping 

habitats are involved.

2.  Updating the Appendix: Ensuring that the latest species designations are reflected in real-time planning.

3.  Litigation Risk: Potential lawsuits from environmental groups or property owners who feel their rights are 

infringed.

Best Practices for Compliance

Risk Assessments

Conduct thorough environmental risk assessments that include:

•  Mapping species distributions using GIS.

•  Assessing the vulnerability of habitats to specific disaster events.

•  Identifying critical life stages (breeding, nesting) that may be disrupted.

Stakeholder Engagement

Effective collaboration is key:

1.  Establish a multi-agency task force that includes FEMA, FWS, NMFS, state wildlife agencies, and local 

NGOs.

2.  Hold public workshops to gather input from residents and businesses.

3.  Maintain transparent communication channels throughout the project lifecycle.

Documentation and Reporting

Maintain meticulous records to demonstrate compliance:



•  Document all environmental assessments and mitigation measures.

•  Keep logs of stakeholder meetings and public notices.

•  Submit regular progress reports to the ESA authorities.

Case Studies

Hurricane Katrina (2005)

In the aftermath of Katrina, FEMA faced the daunting task of rebuilding New Orleans while protecting the

endangered Louisiana black bear and various wetland species. The agency collaborated with the FWS to

implement “green” levee designs that restored wetlands, providing critical habitat for the black bear and numerous

bird species. The project highlighted the importance of integrating Appendix C considerations from the outset.

Hurricane Maria (2017)

Puerto Rico’s recovery efforts after Maria had to account for the endangered Puerto Rican parrot. FEMA worked

closely with the FWS to protect nesting sites during debris removal and to reintroduce parrot populations into

restored habitats. The initiative demonstrated how post-disaster recovery can simultaneously address human

needs and species conservation.

California Wildfires (2020–2021)
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