






































CLALLAM COUNTY, WASHINGTON
FEMA Flood Insurance Rate Map Update

May 10, 2021

Presenter
Presentation Notes
We, FEMA, are here today to discuss the National Flood Insurance Program, the related flood map update we are doing in Clallam County, and what this update means to you.  Today we’ll be talking about – Why the flood maps are changing, What the National Flood Insurance Program is, and, finally, will provide an overview of the Flood Study Map Update and where you will be able to find more information.  This is intended to be a quick overview but we have a website at the end that we will demonstrate that is intended to be interactive and get all of your questions answered as it relates to this map update.
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What are the Benefits of Flood Maps?

To Identify 
and Assess 

the 
Flood Risk

To Establish 
Rates for 

Flood 
Insurance

To 
Determine 
Local Land 

Use

To Inform 
Engineers

and 
Developers

To Equip 
Emergency 
Managers

Presenter
Presentation Notes

The mapping process is designed to help individuals and communities understand their flood risk and make smart decisions. 
The new maps will: 
Help reduce damage from future floods and to plan and build a more resilient community.
Inform residents and business owners about purchasing flood insurance.
Aid builders and developers to determine where and how to build structures more safely.
Inform real estate agents and lenders of the risk that may affect the property they are buying or selling.
Insurance agents will know their clients’ current flood risk and can provide more informed recommendations regarding flood insurance coverage options and costs.
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What is the NFIP?

The National Flood Insurance Program (NFIP) aims to reduce the 
impact of flooding by: 

• Reducing disaster costs.
• Reducing loss of life and property.
• Providing insurance to property owners, renters and 

businesses. 
• Encouraging communities to adopt and enforce floodplain 

management regulations. 

Presenter
Presentation Notes
The NFIP is a mitigation program which aims to reduce the impacts that flooding can have on our homes, families, and communities.  Even though flooding is among the most common and expensive natural disasters, most homeowners’ policies don’t cover flood damage.  The NFIP offers a way for you to reduce the physical and financial impacts of flooding on your home or business. 
It may not seem like much, but just 1 inch of water can cause $25,000 of damage to your home.  
Flood insurance made available through the NFIP can help cover the cost of replacing your belongings and repairing your home and help mitigate a community’s risk to flooding.
The program is much more than insurance; participation in the NFIP is completely voluntary and it’s a partnership between communities and the Federal Government.  FEMA provides access to flood insurance for you and those who live in your area, and your community agrees to make reducing and managing flood risk a priority.  
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Purpose of the NFIP

• Maps flood risk and provides flood 
data to communities.

• Makes flood insurance available.

• Sets minimum floodplain construction
standards.

• May reduce the dependency on 
structural flood control.

• Promotes floodplain management 
practices increasing resilience.

Presenter
Presentation Notes
The NFIP was created by Congress in 1968 to enable property owners to protect themselves from financial losses as the result of flood events (private insurance companies were unable to meet the need) and to reduce future flood damage through good floodplain management at the local level.

The goal  of this program was to reduce losses caused by floods.

This was to be accomplished by:
Mapping floodplains
Setting minimum floodplain construction standards
Providing flood insurance (since the private sector would not take the risk)
Mandating flood insurance through lending institutions backed by the Federal government
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Why are the Flood Maps Changing?

Flooding is the most costly, deadly natural hazard in the 
U.S., yet is highly predictable. 

Flood risk changes over 
time.1

2

3 Updates to policies 
and national priorities.

New data and improved 
technology.

Presenter
Presentation Notes
Clallam County was chosen to receive updated flood maps based on population at risk to hazards, recent events, and community interest. Clallam County was also chosen because FEMA has access to better technologies and data to represent coastal flood risks. 

Updates to flood maps are a collaboration between your communities and FEMA. 

Because Clallam County’s maps have not been updated in quite some time, some of the data behind the maps needed to be improved. This includes changing the maps to a digital product where you can pull in other layers to better locate oneself to these flood risks.

It also includes using a more consistent zero ground elevation than what was used in the past due to improved technologies. 
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Digital Flood Insurance Rate Maps
Digital Format

Aerial Imagery

Elevation  

Geodetic Control

Boundaries 

Surface Waters 

Transportation 

Land Ownership 

Special Flood Hazard Areas 
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Apply local parcel and topo layers…
Digital Flood Insurance Rate Maps
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What’s new
Vertical Datum Change

▸NGVD 29

• Based on a mean sea level from 21 tidal stations in the 
US & 5 stations in Canada

▸NAVD 88
• Based on the density of the Earth instead of varying 

values of sea heights 
• More accurate

▸Conversion for Clallam County Varies
• NGVD + (vertical adjustment’) = NAVD
• Conversion factor for County for FIS ranges from 4.0 to 

4.4 feet
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Digital Flood Insurance Rate Maps
Vertical Datum and FIRMs (e.g. uses 4.0’ conversion)

NGVD 29 NAVD 88

BFE = 6.0 ftBFE = 2 ft
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Floodway Schematic

100 YEAR FLOODPLAIN

SURCHARGE

FLOODWAYFLOODWAY
FRINGE

FLOODWAY + FLOODWAY FRINGE = 100 YEAR FLOODPLAIN 
SURCHARGE NOT TO EXCEED 1.0 FEET
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New/Updated Flood Hazards:
Redelineation
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New/Updated Flood Hazards:
Redelineation
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New/Updated Flood Hazards:
Redelineation
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New/Updated Flood Hazards:
Redelineation
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New/Updated Flood Hazards:
Redelineation
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New/Updated Flood Hazards:
Redelineation
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New/Updated Flood Hazards:
Redelineation
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Clallam County
DFIRM Mapping Scope
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Clallam County
DFIRM Mapping Scope (cont.)
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Countywide, Levee Seclusion Mapping Study

• ~92 miles of detailed study
• Levee Seclusion
• ~500 miles of approximate study
• 176 DFIRM panels
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Available TOPOGRAPHY
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Survey for Hydraulics

• Limit of LiDAR data to identify the channel bottom elevations

SURVEY

LiDAR

Survey
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Hydrologic Methods

Presenter
Presentation Notes
Use streamgage data where available to project the 1% chance event.  Use Regression equations in places where this is not available.  Regressions are extrapolations from nearby gages.
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Hydraulic Methods
Riverine Flood Zones Description

Detailed Zone AE 
(portion of Calawah River, Mill 

Creek and 1 mile of Dungeness 
River)

Approximate Zone A
(Portions of Bogachiel, 

Quillayute and Sol Duc Rivers, 
Bear Creek, Gunderson Creek)

• Steady State HEC-RAS model
• Roughness is examined 
• Based on LiDAR Topography
• Channel cross sections surveyed for detailed studies
• Structures are surveyed for detailed studies
• Floodway Analysis for detailed studies
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Change to Levee Modeling Approach

▸ Throughout Map Modernization, 
stakeholders expressed concern on the 
“without-levee” procedures used to map 
non-accredited levees

▸ In February 2011, a group of U.S. 
Representatives and Senators wrote to 
FEMA requesting a revision to the current 
practice of mapping levees and their 
associated flood risk.

▸Stakeholders and Congress felt the 
historical mapping approach did not 
reflect the hazard reduction that some 
non-accredited levees may still afford.

Presenter
Presentation Notes
Use of the current modeling practice to map areas with non‑accredited levees has generated much concern among communities and their representatives in Congress and is believed to be too broad a stroke when determining an area’s flood risk.  
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Levee Policy Process

▸The Clallam County Flood Insurance Study was put on 
hold as it waited for FEMA to finalize a new approach in 
showing floodplains on the landward side of levees that 
are not accredited to protect against the 1% flood.
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Clallam County
Levee Seclusion Mapping Process



30

Seclusion Mapping Process

Current 
Effective 

FIRM 
Depicted

Seclusion Boundary

Study 
Findings 
Depicted

Presenter
Presentation Notes
What is being secluded?
Inside the Levee Seclusion Area – flood hazards related to the levee system(s) will be defined as depicted on the current effective FIRM.
Outside the Levee Seclusion Area – flood hazards may be modified and updated by the current revision and study

As shown in Figure 1, this particular option leverages a map note placed on the FIRM panel to alert the user that the flood hazard associated with a specific levee are exactly as shown on the formerly printed FIRM and are subject to change once the LAMP mapping protocols are finalized. This map note needs to first be cleared by The Office of Chief Council (OCC) before this option may be used. 
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Seclusion criteria

▸The levee has not been shown to meet 44 CFR 65.10

▸The levee is hydraulically significant during the 1% flood, 

▸The levee has an owner, 

▸the levee meets the definition of a levee as spelled out in 44 CFR 
59, and/or,

▸the flood hazards at the levee were updated with a new analysis 
in the Clallam County DFIRM study effort.
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Clallam County
Levee Seclusion Mapping Process
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Changes to Flood Zones

JURISDICTION STRUCTURE COUNT 
(STUDY AREA)

ALWAYS OUT
SFHA

PERCENT ALWAYS 
OUT
SFHA

ALWAYS IN
SFHA

PERCENT ALWAYS IN
SFHA

Clallam County, Unincorporated Areas 19,630 18,601 94.8% 538 2.7%

Forks, City of 1,111 1,077 96.9% 18 1.6%

Jamestown S'Klallam Reservation 23 15 65.2% 2 8.7%

Lower Elwha S'Klallam Reservation 123 117 95.1% 5 4.1%

Makah Tribe Reservation 288 279 96.9% 1 0.3%

Port Angeles, City of 7,499 7,455 99.4% 9 0.1%

Quileute Tribe Reservation 89 77 86.5% 0 0.0%

Sequim, City of 2,263 2,260 99.9% 0 0.0%
Total 31,026 29,881 96.3% 573 1.8%

JURISDICTION ADDED TO
SFHA

PERCENT ADDED TO
SFHA

REMOVED FROM
SFHA

PERCENT REMOVED 
FROM SFHA

Clallam County, Unincorporated Areas 139 0.7% 352 1.8%

Forks, City of 0 0.0% 16 1.4%

Jamestown S'Klallam Reservation 2 8.7% 4 17.4%

Lower Elwha S'Klallam Reservation 0 0.0% 1 0.8%

Makah Tribe Reservation 1 0.3% 7 2.4%

Port Angeles, City of 9 0.1% 26 0.3%

Quileute Tribe Reservation 12 13.5% 0 0.0%

Sequim, City of 1 0.0% 2 0.1%
Total 164 0.5% 408 1.3%
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Future Studies
currently shown as digital lifts from current  effective maps from 1980s

Stream River 
Miles

FIRMs Community

Jimmycomelately 
Creek 0.9 1269 County UA

Jamestown S’Klallam Tribe

Lake Creek 3.0 992, 1011 County UA

Warner Creek 1.4 1384 City of Forks, 
County UA

Sol Duc River 23.2
992, 994, 1008, 1009, 1011, 
1012, 1013, 1016, 1028, 1036, 
1037, 1041, 1382, 1401,

County UA

Sol Duc River 1.3 1378, 1379 County UA

Whiskey Creek 
Tributary + Tributary to 
Whiskey Creek 
Tributary

1.2 738 County UA

Ford Creek 0.6 1384, 1403 Forks, County UA
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Clallam County
Coastal Flood Study 

Study Contractor:
STARR
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Regional Variations

Step 1: Offshore Water 
Level and Wave 

Modeling

Local Dynamics

Step 2: Nearshore Wave 
Setup, Runup & Overtopping

Step 3: Floodplain Mapping

Modeling Process

Presenter
Presentation Notes
To address this complex coastal flooding processes associated with regional variation of SWEL but local dynamics of the waves, the study involves three steps. 
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W
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re

Baseline - Tide

Meteorological 
Forcing

Physical 
Setting Still Water Elevations

Result --Bathymetry

 Validated at 6 stations
 150 storms from 

1959-2010
 Generally Small

Step  1:  Puget Sound Modeling 
Storm Surge (ADCIRC)

Presenter
Presentation Notes
The first step is to model the regional variation of stillwater level due to tide and storm surge, which was modelled using the Advanced Circulation Model (ADCIRC). ADCIRC is commonly model for tides and wind driven circulation. We have the physical setting with the existing bathymetry, which has regular tide as the baseline considering the tidal variation the boundary as well as astronomical force on the interior water body; the meteorological conditions of wind and pressure were applied on the surface that drives the storm surge. The final results are spatial-temporal variation of stillwater level. The model is validated at 6 location where water level is available from NOAA tide gauges; total 150 storms from 1959 to 2010 were identified and simulated, which shows the storm surge is generally small in this area. 
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 SWAN – 4 Modeling Grids

 Sufficient Mesh Resolution 

 Storm Events from 1979-2010

Step  1:  Puget Sound Modeling 
Surface Wave (SWAN)

Presenter
Presentation Notes
The regional variation of waves are modeled by SWAN, which is third generation spectrum wave model that captures wave generation due to wind, wave propagation and wave dissipation due to friction, breaking etc. Four modelling grids were developed as shown in the figure where two applies to Clallam County, which are derived by different processes; the offshore one is primarily driven by the offshore waves generated at a distance while the one for Salish sea is primary driven by local winds. The analysis shows that pre-1979 wind data is not reliable therefore wave modelling was limited to post-1979 storms.
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Step  2:  Wave Setup and Runup
(Transect Analysis)

 97 Modeling Transects
 High Density to Resolve local Features 

in Populated Areas

Presenter
Presentation Notes
The second step is to resolve the local dynamics from waves using 1-D transect analysis, which were forced by the timeseries of stillwater level and waves for each storm obtained from the regional modelling. Total 97 modelling transects were placed to resolve the variation of the shoreline particularly in populated areas. Some coastline did not have high quality topography data so accurate runup could not be computed.
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Step  2:  TRANSECT ANALYSIS
(Wave Setup and RUNUP)

Total Water Level

Wave Height

Wave Period

SWEL

Profile Slope

Wave Setup

Wave Runup

Presenter
Presentation Notes
Following the guidelines for the Pacific Coast, different methodology for wave setup and runup calculation were applied that considers different shoreline types and wave dynamics. 


COMMENT OUT
For all three shoreline types, Setup is calculated using the Direct Integration Method (DIM)

The method for calculating wave runup is different for each shoreline type.  
For type 1 (beaches), the DIM method is used. Wave runup is negligible. In many instances, still water inundation determines flood elevations and boundaries.
For type 2 (barriers), runup depends on shoreline slope as well as wave height and steepness.  The TAW (Technical Advisory Committee for Water Retaining Structures) method is used. Wave Runup is much greater on these coasts and runup is very sensitive to slope. 
     Since wave runup is a major contributor to along these coast segments, BFE’s are much      greater here that low lying mild slopes but there is no inundation/flood plains since runup is limited to the face of the bluff.  
3.  For Low Crested Structures/Bluffs, Overtopping AO zones were delineated inland of crests. Overtopping was assessed after the 100 Year Total Water Levels were determined  

Total Water Levels were computed for 396 Wave Conditions x 16 water levels = 6,336 values.  
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100 year TWL

 30-year record of flood elevations 
at each transect

 Fit probability distributions to the 
data at each transect

 Read 0.2%, 1%, 2%, etc. annual 
chance flood elevations at each 
transect from distributions

Presenter
Presentation Notes
The peak SWEL and TWL from each storm were then identified and the Generalized Extreme Value distribution was used to fit those peaks, which yields the return period curves, where the statistical value for 0.2, 1, and 2% events were determined. 1% value was used to infer the delineation of the map. 
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Step  3:  General Mapping

ZONE BFE
AE if TWL < SWL + 3’

VE if TWL ≥ SWL + 3’
TWL Rounded to Nearest Foot

Delineation Zone Breaks
Follow Contour of TWL Break along the Coast Where 

Shoreline Characteristics 
changes

Presenter
Presentation Notes
Basic description of easy mapping.
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FAQ – Variation in BFE’s Along the Coast

Lower Wave 
Energy in 
Embayment

Sheltered

Steep

Mild

Exposed

Presenter
Presentation Notes
The large variation in BFE’s can look strange to those unfamiliar with coastal processes. Where nearshore slopes are mild, runup is negligible and still water with some contribution of wave setup determines the total water level at the coast.  Where the coast is steep, there is an additional hazard in addition to SWL and wave Setup, namely wave runup. Wave Runup is a function of profile slope, wave slope, and wave height. 

Therefore, along an apparently uniform, steep coast with a similar wave environment, subtle changes in the slope of the bluff or coastal feature can lead to substantial changes in runup/TWL. Similarly, as wave exposure changes in sheltered environments owing to changes in shoreline orientation and degree of sheltering (i.e. in coves). Changes in wave energy along the coast also leads to substaitial changes in TWL.

The variation in BFEs really reflect an effort to accurately map flood hazards in populated areas. The coast, in general, are steep bluffs, additional transects were placed in isolated, low lying populated areas to demonstrate the reduction in BFEs. Also, care was taken to map overtopping zones in portions of the coast dominated by runup but feature a low lying crest or bulkhead.
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FAQ – Datums

MLLW = -0.4’ – -1.11’

MHHW = 6.5’ – 7.5’

100 Yr = 11.2’ – 12.8’

NAVD

2014/15 KT = 7.6’ – 9.1’
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Digital Flood Insurance Rate Map
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Study Timeline

Coastal
Flood Risk Review 

Meeting
August 11, 2015

CCO Meeting
December 18, 2019

Preliminary 
Maps issued
October 31, 2019

Virtual Open 
House Rollout

May 10 and June 16, 
2021

Appeal Period
~August 2021

Effective Date
~Late Fall 2022

“Letter of Final Determination”
To communities and publishes the BFEs 
in the Federal Register

Communities have 6 months to adopt the study 
before the data becomes “effective”. Failure to 
adopt results in suspension from NFIP

End of 
Appeal Period
~November 2021

FEMA issues LFD
~Late Spring 2022DFIRM

October 4, 2016
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For more information: 
Clallam County StoryMap
http://www.clallam.net/DCD/
FEMA Process to Update the Flood Insurance Rate Maps in Clallam County

bit.ly/ClallamFloodMap

Presenter
Presentation Notes
Additional map update resources are available via an online StoryMap, or website, developed by our state partner, Washington State Department of Ecology. This tool provides in-depth information on a variety of topics pertinent to Clallam County including the NFIP, Floodplain Regulations, and map printing. This tool is home to information specific to the flood map update in Clallam County as well as contact information for one-on-one support. On the StoryMap you’ll find videos, interactive maps and links to additional resources. Follow the link to access this information.


http://www.clallam.net/DCD/
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.us%2Fv3%2F__https%3A%2Fnam11.safelinks.protection.outlook.com%2F%3Furl%3Dhttp*3A*2F*2Fbit.ly*2Fclallamfloodmap%26data%3D04*7C01*7CLeanne.Rutland*40mbakerintl.com*7Cc582f2a75dcd4a70296a08d90e8a827c*7C4e1ee3db4df64142b7b9bec15f171ca4*7C0*7C0*7C637556811082508812*7CUnknown*7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0*3D*7C1000%26sdata%3DSfkiFgPOg7zWqDArA58ytIvcz*2FqV2WaX0*2FblC26em9U*3D%26reserved%3D0__%3BJSUlJSUlJSUlJSUlJSUlJSUlJQ!!BClRuOV5cvtbuNI!XOdhvgW8JgXEf0AxtBLgXC5pqfMFd3yOrhS3fOEoYqeZCihz1GkjGhAraPAyQF9kGklBjEJ9ow%24&data=04%7C01%7CLeanne.Rutland%40mbakerintl.com%7C20a29bdb61bf4a8d54c608d90f3bfe94%7C4e1ee3db4df64142b7b9bec15f171ca4%7C0%7C0%7C637557574868280215%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=hXA2TckVu6G2EptUtPH%2BZoa0SXREFOTK%2BselGNOU7DU%3D&reserved=0
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StoryMap Features

View, download or request a personalized map of your 
property or land.

Visit the Flood Study and Engineering tab to better 
understand the science behind the map update.

Learn more about flood insurance and contact a 
specialist to discuss policy options.

Learn more about the National Flood Insurance Program 
and local floodplain regulations.

1

2

3

4

5
Find direct contact information for the person or team 
best suited to answer your flood map and NFIP 
questions. 

Presenter
Presentation Notes
Within the StoryMap you will be able to… 
- View, download or request a personalized map of your property or land.
Visit the Flood Study/Engineering tab to better understand the science behind the map update.
This includes a Future Flood Study Overview
Learn more about flood insurance and contact a specialist to discuss policy options.
Learn more about the National Flood Insurance Program and local floodplain regulations.
Find direct contact information for the person or team best suited to answer your flood map and NFIP questions. 
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Thank You!

To access the StoryMap, visit:
bit.ly/ClallamFloodMap

For information on Flood Map Study and 
Engineering, contact:

R10engineering@starr-team.com

Presenter
Presentation Notes
If you have specific questions after today, please follow the link above to locate contact information for the topic you are interested in. 

We look forward to hearing from you.

Thank you for your time and interest. 

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.us%2Fv3%2F__https%3A%2Fnam11.safelinks.protection.outlook.com%2F%3Furl%3Dhttp*3A*2F*2Fbit.ly*2Fclallamfloodmap%26data%3D04*7C01*7CLeanne.Rutland*40mbakerintl.com*7Cc582f2a75dcd4a70296a08d90e8a827c*7C4e1ee3db4df64142b7b9bec15f171ca4*7C0*7C0*7C637556811082508812*7CUnknown*7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0*3D*7C1000%26sdata%3DSfkiFgPOg7zWqDArA58ytIvcz*2FqV2WaX0*2FblC26em9U*3D%26reserved%3D0__%3BJSUlJSUlJSUlJSUlJSUlJSUlJQ!!BClRuOV5cvtbuNI!XOdhvgW8JgXEf0AxtBLgXC5pqfMFd3yOrhS3fOEoYqeZCihz1GkjGhAraPAyQF9kGklBjEJ9ow%24&data=04%7C01%7CLeanne.Rutland%40mbakerintl.com%7C20a29bdb61bf4a8d54c608d90f3bfe94%7C4e1ee3db4df64142b7b9bec15f171ca4%7C0%7C0%7C637557574868280215%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=hXA2TckVu6G2EptUtPH%2BZoa0SXREFOTK%2BselGNOU7DU%3D&reserved=0
mailto:R10engineering@starr-team.com
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