
FEMA Milestone Study: California Coastal Analysis 
and Mapping Project Open Pacific Coast Study
By Darryl, Hatheway, CFM

The California Coastal Analysis and Mapping Project 
(CCAMP) Open Pacific Coast (OPC) Study was years 
in the making, required extensive collaboration with 
coastal communities and partners, and accomplished 
many significant achievements. In 2003, FEMA’s vision 
for a Pacific coast flood study began with a panel of 
50 coastal experts in the fields of coastal engineering, 
science, geomorphology, modeling, and more, developing 
guidance for conducting coastal flood insurance studies. 
FEMA Regions IX and X collaborated extensively with FEMA 
Headquarters and the panel of experts and in two years, 
the Guidelines for Coastal Studies in the Pacific Region of 
the United States, a.k.a. “Pacific Guidelines,” was released 
in February 2005 for use in coastal flood studies and 
hazard mapping for the states of California, Oregon, and 
Washington. 

Shortly after its release, the Pacific Guidelines was formally 
tested with the San Francisco Bay Area Coastal Study 
and a Flood Insurance Study (FIS) Restudy in Del Norte 
County in 2008. The FEMA Region IX CCAMP OPC Study 
commenced in 2010 with dozens of coastal engineers, 
geospatial specialists, and community outreach specialists. 
The Pacific Guidelines was applied consistently to all 15 
California counties along the open Pacific coast. The next 
8 years required dedication to a rigid technical program 
and collaboration between FEMA Region IX, FEMA 
Headquarters, the study contractors and subconsultants, 
and a Technical Advisory Panel made up of national 
coastal experts. The success of the OPC Study relied 
on the participation and cooperation of Federal and 
state partners, but most importantly from the people 
representing their coastal cities and counties. Together, we 
accomplished many things:

Imagery and Topography Partners
 • The California Coastal Records Project granted use 

of over 10,000 images of their California open coast 
oblique photography and historic images.

 • FEMA partners California Ocean Protection Council and 
the National Oceanic and Atmospheric Administration 
(NOAA) provided a single Light Detection and Ranging 
(LiDAR) dataset for 1,355 miles of coastline.

Wave Partners
 • Oceanweather Inc. (OWI) applied their wave 

forecasting numerical models to create a 50-year (1960 
to 2010) hindcast of deepwater wave data.

 • The Scripps Institute of Oceanography (SIO) used their 
Coastal Data Information Program (CDIP) numerical 
model to develop a 50-year hindcast (same period) 
of nearshore wave conditions at 200-meter intervals 
in Central and Northern California, and 100-meter 
intervals along the Southern California coast.

 • Together, the project team produced 438,000 hours 
of measured or modeled wave and tide data for each 
one-dimensional (1D) wave analysis transect – a total 
of almost 500 million data points of hourly combined 
wave and tide data. 

Technical Approach, Coastal Data and Study Processes
 • A specific study approach was developed based on 

the need for a 1D analysis of wave and tide data in our 
nearshore wave analysis and as input to the analyses 
of wave setup and wave runup. Besides wave runup 
and overtopping of beaches and coastal structures, 
California harbor breakwaters analyses were included 
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for Half Moon Bay, Santa Cruz Harbor, Monterey 
Harbor, San Luis Obispo Harbor, Santa Barbara Harbor, 
Ventura Harbor, Port of Los Angeles/ Long Beach, King 
Harbor (Redondo Beach Breakwater), Dana Point, and 
Oceanside. 

 • An inland bay feasibility study was conducted to 
determine the appropriate analysis and modeling 
requirements for six inland bays. The study led FEMA to 
fund a two dimensional study of San Diego Bay.

Other Special Projects and Pilot Studies
 • Depth-Velocity grid maps for a small community.

 • Probabilistic Tsunami Hazard Assessment in Crescent 
City (Del Norte County).

 • Sea level rise influence on total water levels and 
shoreline change for the open Pacific coast of San 
Francisco.

OPC Study Summary of Accomplishments
 • In total, there were 1,139 wave analysis transects for 

the CCAMP OPC Study.

 • Coastal water levels for 1-percent-annual-chance 
storms revised 382 FIRM panels for 168 square miles of 
Special Flood Hazard Areas (SFHAs).

 • FEMA convened a Technical Advisory Panel of 
independent coastal technical reviewers – all experts 
in the Pacific Guidelines and coastal processes.

 • FEMA received stakeholder support and participation 
from the US Geological Survey (USGS), NOAA Coastal 
Services Center, US Army Corps of Engineers (USACE) 
San Francisco District, California Ocean Protection 
Council, and California Coastal Commission.

 • Flood risk products included Changes Since Last FIRM 
and 1-3 ft freeboard inundation mapping (not all 
counties).

 • First Pacific Region mapping of the primary frontal 
dune VE Zone as part of the SFHA.

Technical Documentation
 • The results of the Total Water Level (TWL) analysis 

using the statistical analyses method are captured and 
presenting in the Intermediate Data Submittal (IDS) 
documentation for each transect where the following 
information is reported: 

 » Backshore type (dune, bluff, seawall) 

 » TWL threshold used for statistical analysis 

 » Number of total peaks and average number of peaks 
per year included in statistical analysis 

 » Extreme TWL results for: 50-, 20-, 10-, 4-, 2-, 1-, and 
0.2-percent-annual-chance event 

 » Overtopping flag (indicates transects for which 
overtopping calculations were performed for the 
1-percent-annual-chance TWL)

 » Alongshore reach extent for spatial application of 
TWL results (referenced by SIO SHELF ID)

 • Transect results documented in the IDS reports and 
Technical Support Data Notebook (TSDN) include:

 » Static wave setup, dynamic wave setup, and incident 
wave runup at time of peak 

 » DWL 2% at time of peak (including static wave setup 
reduction, if applicable) 

 » TWL at time of peak (TWLS or TWLDIM or TWLTAW, 
whichever is greatest) 

Outreach and Community Engagement
 • The CCAMP team developed a website to keep 

stakeholders informed about key project milestones. 

 • CCAMP-specific materials, including fact sheets, 
brochures, and PowerPoint presentations, were 
developed for community and stakeholder outreach. 

 • During CCAMP, there were more than 70 in-person 
meetings in the 15 coastal counties. These meetings 
included: Discovery/Kick-off, Flood Risk Review 
Meeting, and Consultation Coordination Officer 
Meeting.  

 • FEMA continues to work with Federal, state and 
local partners to conduct Resilience Workshops. The 
workshops help to identify and share resources that 
will help reduce flood risk and support mitigation 
efforts.



The CCAMP Journey: 
Mapping the Coast, Engaging Communities
By Ed Curtis, P.E., CFM and Laura Adleman

The Federal Emergency Management Agency (FEMA) 
initiated the California Coastal Analysis and Mapping 
Project (CCAMP) in 2010. It was new and pioneering in 
many ways, providing the first detailed coastal engineering 
analysis and mapping of the Pacific coast of California in 
approximately 30 years. Together, the Open Pacific Coast 
Study and San Francisco Bay Area Coastal Study cover 128 
cities and 20 counties. The Risk Mapping, Assessment, and 
Planning (Risk MAP) program was deployed to an area with 
a population of 11 million people through CCAMP. 

As a flood insurance re-study, CCAMP’s remarkable 
features are not limited to its geographic size and technical 
accomplishments; it has also been noteworthy in that one 
of its core components has been community outreach. 
FEMA recognized early on that outreach is critical to the 
overall success of its flood hazard mapping projects. To 
that end, the project team developed and implemented 
a comprehensive stakeholder engagement plan. A key 
part of the plan was to host a series of in-person meetings 
in all coastal counties at every stage of the mapping 
process: Discovery Meetings, Flood Risk Review Meetings, 
and Consultation Coordination Officer Meetings. In some 
cases, at the request of local floodplain managers, FEMA 
supported that city or county’s public meeting about the 
new CCAMP mapping.

FEMA’s goal at every meeting was to establish technical 
credibility with local floodplain managers, building 
officials, and engineering staff.  Project team members 
played key roles in designing engaging presentation 
materials and delivering clear and cogent explanations of 
FEMA’s complex Pacific Coast flood hazard analysis and 
mapping methodology.  By de-mystifying the mapping 
process, they helped the meeting attendees accept the 
study results so that they in turn could support acceptance 
of the updated coastal Flood Insurance Rate Maps by 
elected officials and the public.

FEMA also provided stakeholders with tools to help 
communicate the mapping process and stay up to 
date with key milestones. Brochures, infographics, and 
county-specific fact sheets were developed and posted 
on a project website. FEMA also held several stakeholder 
workshops and webinars on timely subjects related to 
the new Flood Insurance Rate Maps, as well as other flood 
risk and hazard mitigation topics, such as the Community 
Rating System Program, Flood Risk Products, and Wave 
Runup and Overtopping. 

In addition, FEMA developed some unique ways to 
enhance outreach with technology. During the Flood Risk 
Review phase, the team designed an innovative online 
tool that allowed communities to review working drafts 
of the flood maps and provide early feedback. FEMA also 
developed a “story map” for the Flood Risk Report, which 
is an interactive, online version of what is typically a 
static, PDF document. The project team received positive 
feedback from communities for these innovations, giving 
them the option of using FEMA’s products in a novel way.

FEMA has endeavored to maintain engagement with 
community stakeholders throughout the course of this 
long-term project. During the past six years and through 
45+ articles, this e-newsletter has helped stakeholders to 
navigate FEMA’s coastal analysis and mapping process. 
As part of the outreach implementation plan outlined 
in the founding days of CCAMP, Coastal Beat has kept 
stakeholders in the loop, even if the next mapping 
milestone wasn’t scheduled until the next calendar year. 
While local community officials have been the primary 
audience, Coastal Beat has reached a broad range of 
stakeholders, including non-governmental organizations, 
state and Federal agencies, and others interested in FEMA’s 
coastal studies.

As we wrap up our CCAMP journey, we would like to 
thank you for staying tuned-in to the latest news and 
information. FEMA Region IX looks forward to continuing 
to work with local communities on flood mapping, flood 
risk communications, and mitigation efforts.



Quick Tips: How to Access CCAMP Mapping Data 
By James Johnston, GISP, CFM  

Now that the California Coastal Analysis and Mapping 
Project (CCAMP) is drawing to a close, you may be 
wondering how to find and use all of the data that was 
generated through the project. Here are some quick tips 
to locate the digital information found within the Flood 
Insurance Rate Maps (FIRM) and Flood Insurance Study 
(FIS) Reports developed for coastal areas as part of the 
Open Pacific Coast Study. 

Locate your flood maps
To locate flood maps for your area on the FEMA Flood Map 
Service Center (MSC) by entering a street address, visit the 
“Search by Address” page: https://msc.fema.gov/portal/
home. To locate available data by community, select the 
“Search All Products” option below the address bar and 
navigate to the State/County/Community to see a listing of 
available products, and then press the search button. 

Depending on availability, the list of available data may 
contain up to five categories of products:

 • Effective Products 
Regulatory products with Effective status 
are authorized by law to be used in making 
determinations under the National Flood Insurance 
Program (NFIP). The set of Effective FIRM, FIS, and 
National Flood Hazard Layer Database (NFHL DB), as 
well as any Effective Letters of Map Change (LOMC) 
that have been issued to revise or amend the FIRM or 
FIS, collectively comprise FEMA’s official flood hazard 
determination for a given area. Complete FIRM panels 
can be viewed using the MSC viewer or downloaded 
as .png files. Smaller portions of FIRM panels can be 
downloaded as Adobe .pdf or .tif image files.  FIS 
report volumes can be downloaded as Adobe .pdf files. 
An NFHL DB containing the Geographic Information 
System (GIS) files used to create the complete set of 
FIRM panels for either the state or county of interest 
can be downloaded as a compressed .zip file 

 • Preliminary Products 
Preliminary flood hazard data provide the public an 
early look at the projected risk identified by an in-
progress flood hazard study. Preliminary Products 
are not final and are presented on the MSC as the 
best information available at the time, subject to 
modification prior to final issuance. Preliminary data 
include new or revised FIRM panels, FIS reports, and 
FIRM Databases.

https://msc.fema.gov/portal/home
https://msc.fema.gov/portal/home
https://msc.fema.gov/portal/resources/productsandtools
https://msc.fema.gov/portal/resources/productsandtools


 • Pending Products 
Products with this status are released at the conclusion 
of a regulatory flood mapping project and have an 
effective date on which they will become official for the 
purposes of legal determinations in fulfilment of NFIP 
requirements. When a FIRM panel, FIS report, or FIRM 
Database (DB) is posted to the MSC prior to its effective 
date, it is categorized as a Pending Product until it 
reaches that date and changes to Effective status.

 • Historic Products 
Once a FIRM panel or FIS report has been superseded 
by a new version, it will be categorized as a Historic 
Product. After they move to this status, these products 
are no longer official and binding under the NFIP. 
However, Historic Products serve as valuable reference 
information and provide a record of an area’s changing 
flood hazards over time. They are made available on 
the MSC for these purposes. LOMCs that were issued to 
amend Historic Products when they were still effective 
are also listed here. A LOMC is a formal document that 
communicates an official modification to an effective 
FIRM. LOMCs are issued in place of a physical alteration 
and re-publication of the map.

 • Flood Risk Products 
FEMA provides Flood Risk Products to help community 
officials and the public view and understand their local 
flood risk. The Flood Risk Products that may be available 
to your community are a Flood Risk Map (FRM), Flood 
Risk Report (FRR), or Flood Risk Database (FRD). 

Flood Risk Products have purposes and functions that 
are different from regulatory flood hazard products 
(i.e., FIRM panels, FIS reports, and FIRM Databases). 
Regulatory flood hazard products are mandated 
by law and are used by the NFIP for activities such 
as rating flood insurance policies or enforcing the 
federal mandatory insurance purchase requirements. 
Flood Risk Products are supplementary resources for 
understanding and communicating local flood risk 
to communities. Flood Risk Products should only be 
used for review and guidance purposes. The data and 
information displayed in these products are the latest 
Flood Risk Products produced by a FEMA Risk MAP 
study. The Flood Risk Products are not necessarily 
updated to match the regulatory flood maps.

In addition to downloading data for use in your own GIS, 
FEMA has developed an online viewer with access to the 
NFHL. Users can access the NFHL viewer here: https://www.
fema.gov/national-flood-hazard-layer-nfhl

Once you have obtained your coastal flood hazard data, 
link to the FEMA Geoplatform for an introduction to FEMA 
Coastal Floodplain Mapping: https://arcg.is/1bD1m8. This 
dynamic story map format site provides an overview of 
coastal hazards, map features, tutorials for evaluating Base 
Flood Elevations (BFE) in coastal zones, and additional 
resources. 

https://www.fema.gov/national-flood-hazard-layer-nfhl
https://www.fema.gov/national-flood-hazard-layer-nfhl
https://arcg.is/1bD1m8



