FMA News

The Newsletter of the Floodplain Management Association

www.floodplain.org

November 2016

Volume 26, Issue 4
Letter from the Chair

Highlights
Conference Highlights

2

Federal News

3

State News—California

3

State News—Hawaii

7

Meet the Board

7

Letter from the Chair Continued

9

In-depth Articles

10

It’s Fall, the leaves are changing (yes, even
in California) and the rain is back. It’s been
great to start off the rainy season with
record rainfall (at least in some parts of the
West), but I can’t think of anything better
than the kickoff we had at the Annual
Conference held in Sacramento in
September. In case you missed it, we had record setting
attendance at this year’s conference. With nearly 700 in
attendance, we surpassed our previous record by over 100.
Not only was our attendance at its peak, so was the
participation by our local, state and federal agency members.
The ability to hear from and interact with our public agency
staff at this level can’t be found at any other venue.
We also added a couple of new activities with the conference
this year that I am very proud of. For the first time, we held a
conference logo design contest. Students from local high
schools were invited to submit their designs to represent the
conference theme – Building Community Resilience Through
Action. Our winning logo was submitted by a high school
student Melody Keenan, who wants to become a graphic artist.
I think she is well on her way based on what she submitted.
Her design was the major focal point of the commemorative
coins that were handed out to all of our keynote and panel
speakers (also new this year). The second major activity
added this year was the Community Service Project held
Tuesday evening in the Exhibit Hall. All conference attendees
were invited to help stuff over 200 backpacks with school and
hygiene supplies. The backpacks were then presented to the,
Mustard Seed which is a school program for homeless kids
(Continued on page 9)
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2016 ANNUAL CONFERENCE HIGHLIGHTS
What an amazing 2016 Annual Conference, Building Community Resilience Through Action, we had
in Sacramento with everything from philanthropic endeavors to historical tours to plenaries and
more.
Tuesday got off to a great start with the California Extreme Precipitation Symposium, Future
Directions of Weather Forecasting and Reservoir Operations. With approximately 150 in attendance,
the symposium offered something for everyone. The Sacramento Weir tour, celebrating the 100th
anniversary of the weir, was a popular event and was filled to capacity with media coverage aired
that evening.
Tuesday evening, FMA hosted our first community service event. Two hundred backpacks were
filled with items needed by homeless school-age children and given to the Mustard Seed School in
Sacramento. Thank you to our sponsors HDR and Stantec, donating over 200 backpacks with
health/hygiene and school supplies!
Wednesday, our plenary kicked off the opening of the conference with messages from our three cochairs, Alicia Kirchner, Michael Mierzwa and Bill Busath, as well as our informative and entertaining
keynote speaker, Major General Michael Walsh and welcome speaker, Sacramento Vice Mayor Rick
Jennings. The awards luncheon was a success with the keynote address delivered by West
Sacramento’s highly engaging Mayor Chris Cabaldon. It was at the luncheon that we honored our
first-ever conference logo contest winner from Elk Grove High School. Congratulations to our many
awards winners!
We held over 20 panels and 90 technical sessions. Please see the conference program for details
on these presentations. Additionally, the Thursday evening event was a trip to the Railroad Museum
including historical presentations and a walking tour of the flood history of Old Sacramento.
Friday concluded our conference with more technical sessions, two Folsom Dam tours and a Silver
Jackets meeting which included the charter signing. If you happened to miss this year’s conference,
be sure not to miss out in 2017 when we are in Long Beach, California, September 5-8. Hope to see
you all there!

California Silver Jackets Team Charter Signed at the 2016 Floodplain Management
Association Conference. (Photo Courtesy of: California Department of Water Resources )
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FEDERAL NEWS
Information on Flood Insurance Reform – Rates and Refunds
https://www.fema.gov/flood-insurance-reform-rates-and-refunds
For information on Fiscal Year 2016 Budget issues visit:
http://www.dhs.gov/publication/fy-2016-budget-brief
To review a copy of Executive Order 13960:
http://floodplain.org/For_Immediate_ReleaseJanuary_30.pdf

STATE NEWS - CALIFORNIA
1) California Flood Preparedness Week - October 24- 29
California Flood Preparedness Week (CFPW) was slated to occur the fourth week of October.
CFPW brings together flood management, emergency response, local government agencies, and
non-governmental organizations from across the state to raise awareness about flood risk in
California. Californians are encouraged to “Be Aware, Be Prepared, and Take Action” and given
educational material to help them do so, when it comes to flooding. More information on flood risk
and preparedness can be found at FloodPrepareCA.com.
2) Draft San Joaquin River Basin-wide Feasibility Study Available for Stakeholder Review
The California Department of Water Resources’ has released the draft San Joaquin River Basinwide Feasibility Study (BWFS) for stakeholder review. The San Joaquin River BWFS primarily
refines the large-scale actions consistent with the State Systemwide Investment Approach for the
San Joaquin River Basin. It can be accessed on DWR’s website: www.water.ca.gov/cvfmp/bwfs/
Please send comments via email to Sami Nall at Sami.Nall@water.ca.gov by close of business on
Wednesday, November 23. A revised BWFS draft that addresses stakeholder review
comments will be released in 2017. Comments that inform the San Joaquin River BWFS will also be
incorporated into the 2017 Update to the Central Valley Flood Protection Plan as appropriate.
3) Water Year 2016 Ends, California Enters Sixth Year of Drought
California’s 2016 Water Year drew to a close on September 30, ending a fifth consecutive year
marked by meager precipitation that fell more often as rain than snow. Record warm temperatures
created an early and below-average runoff that was in large part absorbed by parched soil before
ever reaching the State’s reservoirs. The water content of the California Sierra snowpack, often
referred to as ”the State’s largest reservoir,“ flows each spring into a series of above-ground storage
reservoirs that essentially serve as California’s water savings accounts to meet the growing
demands of an uncertain climate future.
For more information about Water Year 2016, download a copy of “Drought and Water Year 2016:
Hot and Dry Conditions Continue” at:
water.ca.gov/waterconditions/docs/a3065_Drought_8page_v9_FINALsm.pdf
(Continued on page 4)
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STATE NEWS - CALIFORNIA continued from page 3
3) Small Communities Flood Risk Reduction Program
The Small Communities Flood Risk Reduction Program (Small Communities Program) is a cost-share
funding program that provides local assistance to communities with 200 to 10,000 residents that are
protected by the State Plan of Flood Control (SPFC). The Small Communities Program was created
as a result of the 2012 Central Valley Flood Protection Plan (CVFPP), and is intended to reduce flood
risk for small communities. Initially, funding is being provided to study the feasibility of potential flood
risk reduction projects.
Small communities selected to receive funding through the Small Communities Program’s first phase
will be awarded funds to complete a feasibility study of flood risk reduction projects. The application
period for the first round of funding started on September 19 with applications due by November 2.
If you have a question about the program or want to be added to our mailing list, please send an email
to SCFRR@water.ca.gov. The mailing list will be used to send out announcements about upcoming
meetings and workshops, program news, and grant solicitations. More information about the program
is available on the program’s website: www.water.ca.gov/floodmgmt/funding/small-communities.cfm
4) Flood Emergency Response: Delta Grant
The objective of the Flood Emergency Response Grants is to improve local flood emergency response
and contribute to increased public safety. California public agencies in the legal Delta with primary
responsibility for flood emergency response and coordination are eligible to apply for this competitive
grant.
The "Disaster Preparedness and Flood Protection Bond Act of 2006" (Proposition 1E) makes funding
available to improve local flood emergency response. Up to $5 million in funding is available through
this grant and requires no local match. The open application period for the PSP began on July 22 and
closed September 23. These applications are now under review by program staff.
5) DWR Releases Changes to State’s Groundwater Basin Boundaries; Sets Stage for
Sustainable Local Groundwater Management
The California Department of Water Resources (DWR) released the final 2016 modifications to
California’s groundwater basin boundaries, preparing the way for local agencies to bring their
groundwater basins into balanced levels of pumping and recharge under the historic Sustainable
Groundwater Management Act (SGMA). DWR presented the final basin boundaries to the California
Water Commission at its October 18 meeting in Sacramento.
The new basin boundaries will be included in the interim update of Bulletin 118, due out by January 1,
2017. Another basin boundary modification request period may be held in 2018 based on demand
from local agencies and/or GSAs. The final 2016 modifications can be found at:
http://www.water.ca.gov/groundwater/sgm/basin_boundaries.cfm
(Continued on page 5)
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STATE NEWS - CALIFORNIA continued from page 4
6) DWR Seeks Proposals for Habitat Restoration Projects in the Sacramento-San Joaquin Delta
First-of-its-Kind Request for Proposal Invites Non-Governmental Participation
In an effort to quicken the pace of habitat restoration in California’s biggest estuary, the California
Department of Water Resources (DWR) invited private companies, non-profit groups and individuals
to submit proposals to create wetlands in the Sacramento-San Joaquin Delta. These projects will
advance California EcoRestore, a program to fulfill Governor Edmund G. Brown Jr.’s direction to State
agencies to begin restoration of at least 30,000 acres in the Delta over the next five years. The
department is prepared to award contracts worth a total of $42.5 million over the next five years for
acceptable proposals.
For more information, visit: http://resources.ca.gov/ecorestore/2016/09/dwr-seeks-proposals-forhabitat-restoration-projects-in-the-sacramento-san-joaquin-delta/
7) DWR and Local Groundwater Monitoring Partnership Expands and Improves
The latest update on California’s efforts to track groundwater shows that 94 percent of the State’s 127
high- and medium-priority groundwater basins are fully monitored and more than 1.5 million
groundwater elevation measurements from across the state have been entered into the online system
that the California Department of Water Resources (DWR) manages in partnership with local water
districts.
Called CASGEM – the California Statewide Groundwater Elevation Monitoring Program – the program
provides information vital to understanding groundwater conditions in the state, as outlined in a new
CASGEM status report to the Governor and the Legislature. The report is available here:
www.water.ca.gov/groundwater/casgem/pdfs/CASGEM_5_year_Report.pdf. The next CASGEM
status report is due in 2020.
DWR prioritizes groundwater basins based on such factors as overlying population, total wells,
overlying irrigated acreage, reliance on groundwater as a primary source, and impacts including
subsidence and water quality degradation.
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STATE NEWS - HAWAII
Wai Halana Newsletter – Latest Issue http://dlnreng.hawaii.gov/nfip/wai-halana/
After suffering from recent severe flooding affecting the State of Hawaii, this Wai Halana newletter
issue covers a vast array of post-flood recovery issues, including the Know Your Stuff App for
inventorying your belongings, information from the Consumer Financial Protection Bureau on paying
credit card bills and loans after a natural disaster, making disaster plans for pets, dam safety
awareness, identifying whether automobile insurance can cover flood damage, identifying what
Hurricane Insurance covers, avoiding purchasing a “washed-up” vehicle, avoiding being scammed by
contractors, and even dealing with mold and mildew issues. We can all learn from these informative
articles no matter where flooding might affect us.

MEET THE BOARD - Salomon Miranda
Salomon Miranda is a registered civil engineer in California. He works for the California Department
of Water Resources’ Division of Integrated Regional Water Management in the Southern Region
Office (SRO). As the National Flood Insurance Program Specialist for southern California, his primary
responsibilities include conducting Community Assistance Visits and floodplain field inspections, and
providing technical assistance to more than 225 communities. Mr. Miranda is the SRO’s liaison for the
FloodSAFE’s Statewide Flood Management Planning Program and the Silver Jackets Team. In
addition, Mr. Miranda assists with the preparation of California’s Water Plan update, gathers
hydrologic information for the Colorado River Board, and evaluates grant applications for the Flood
Protection Corridor Program and the Flood Emergency Response Program.
Prior to assuming his current role, he worked in the Subventions Program for the Santa Ana River
Mainstem Project, reviewed and issued reimbursement notices for the All American Canal and the
Coachella Canal Lining Projects, conducted floodplain mapping for Imperial County, and evaluated
grant applications for the Urban Stream Restoration Program. Mr. Miranda Joined the Department of
Water Resources in 2000. He holds a B.S. and M.S. degrees in civil engineering from the California
State University at Los Angeles.

CALL FOR NEWSLETTER ARTICLES!
The FMA Newsletter welcomes the input of its members to contribute to the conversation! We
appreciate the regular contributions from Andrea Clark from Downey Brand LLP, and Chris Huxley
from TUFLOW. We need to hear from all of you as well. There’s always room for more to join the
ranks of published authors. Showcase your programs, projects, tools, policies, regulations or ideas
to hundreds of floodplain management professionals throughout the U.S.! Articles must be
submitted in Word format to mary.seits@floodplain.org and may contain 2-3 small pictures.
Preferred length is less than 850 words. For more details call (760) 936-3676.
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Mark Seits - Chair
HDR Engineering, Inc.
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California DWR
John Powderly - Secretary
George Booth - Treasurer
Sacramento County
Thomas Plummer - Past Chair
Civil Engineering Solutions
Andrew Trelease - Director
Clark County Regional FCD
John Moynier - Director
Stantec
Connie Perkins - Director
City of Sacramento
Mike Nowlan - Director
Wood Rodgers, Inc.
Alex Yescas - Director
Harris and Associates
Darren Suen - Director
CA DWR
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Julie Norris - Advisor
CalOES
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U.S. Army Corps of Engineers
Mary Seits - Executive Director
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Page 9

Letter from the Chair continued from page 1
(associated with Loaves and Fishes, Sacramento). I can’t think of a
better way to live out the conference theme. We also brought back
conference shirts, which were sold at the conference to support a
student scholarship fund. We raised over $1,000 and will have shirts
available online soon if you didn’t get one. It is our intention to
continue to grow these activities in future conferences and invite all
of you to join in with us to affect change in our communities.
Other highlights of the conference included opening remarks by our
three conference co-chairs – Michael Mierzwa (CA DWR), Alicia
Kirchner (USACE) and Bill Busath (City of Sacramento) – as well as
inspirational talks by Major General Michael Walsh (to ‘all, y’all and
all y’all’), Sacramento Vice Major Rick Jennings (got to love that
Super Bowl ring), and West Sacramento Major Christopher Cabaldon
(if only he would have sung for us). The Awards Luncheon has
always been a highlight for me and even more so this year as I got to
host it. Recognizing our peers for their accomplishments in so many
areas is a real treat. I just wish we had more time to give them the
recognition they truly deserve (we’ll keep working on that).
We were excited to host the California Extreme Precipitation
Symposium (CEPSYM) as part of the conference this year. We are
hoping to continue to partner with CEPSYM in the future and even
add a SoCal version, so stay tuned for more information. There were
far too many great panel discussions, workshops and technical
sessions to list, so I will conclude by thanking Mary, the Board, our
Co-Chairs, the Conference Planning Committee and all of our
presenters and conference sponsors for a wonderful conference this
year. I can’t wait to see what’s in store for next year in Long Beach.
Be sure to save the dates of September 5-8, 2017 and stay tuned for
more information after the first of the year.
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IN-DEPTH ARTICLES
Flood Modeling: How Accurate is Your Model?
Chris Huxley, TUFLOW (chris.huxley@tuflow.com)
Phillip Ryan, TUFLOW (phillip.ryan@tuflow.com)
AFlood modeling is a cost-effective tool for informing all aspects of floodplain management. Flood
mitigation assessments, land use planning controls, infrastructure design and even flood insurance
classifications are all directly impacted by the precision and accuracy of the flood modeling on which
they are based. With this in mind, it is prudent that our flood estimates are accurate, if for no other
reason than to avoid costly overdesign, or worse, unexpected and potentially dangerous underdesign.
There are numerous factors that contribute to inaccuracy in flood model results; technical guidelines,
software certification, engineer certification/sign off all aim to minimize error in modeling activities.
Unfortunately these safeguards provide no tangible measure for determining whether model results
are correct. Models can be built to guideline specification, though still produce inaccurate results due
to reasons such as; over simplifying assumptions within the chosen hydraulic modeling software, input
data quality issues and/or model schematization errors. The most effective method to measure a flood
model’s performance is through calibration to past historic events. For this reason, all flood engineers
should place significant emphasis on model calibration.
Many agencies recognize this need and require model calibration to varying degrees. This article
briefly discusses some related topics worthy of consideration by agency officials, floodplain managers
and consulting engineers.
Calibration Flood Event Selection
Appropriate historic event section is critical. Ideally, model calibration should be completed using
multiple historic events of varying magnitude.
1. Calibration to small in-bank flood events is useful for testing whether the dominant conveyance
zones are represented adequately within the flood model. Past experience has found model
refinement to achieve calibration for an in-bank event is recommended prior to out-of-bank
calibration. This staged calibration approach allows for focused refinement of the in-bank model
features before consideration of broader floodplain features.
2. Calibration to larger events with significant out-of-bank floodplain inundation tests three critical
elements of a flood model: the interchange of flow between the river and floodplain, floodplain
storage and flow resistance across the floodplain due to spatial variation in vegetation density.
In addition to magnitude, event selection should also consider data availability, events of historic
significance and event recentness. Community recollection of these events is typically greatest. If a
flood model can reproduce known flood behavior it builds community “trust” in the model’s
performance. Furthermore, calibration to recent events demonstrates that the model adequately
represents the current catchment conditions. This is particularly relevant for models that will be used
for design flood estimations following calibration.
(Continued on page 11)
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IN-DEPTH ARTICLES continued from page 10
Hydraulic modeling software that is founded on the equations of fluid flow and successfully
benchmarked should readily replicate the historic flood behavior for the full range of flood events
without requiring adjustment of model parameters unless the parameter is event specific. Examples
of event specific parameters are the hydrologic inputs (rainfall intensity, duration, spatial distribution,
antecedent conditions) and significant physical changes within the catchment that require back dating
in the model (land use changes or major topographic updates such has road upgrades). All other
model inputs and parameters should be consistent across all historic calibration events. It is
symptomatic of either; software inadequacies, data quality issues and/or model schematization errors
if calibration to varying magnitude events cannot be achieved using this approach. For example,
unless physically justifiable due to changes in vegetation, in-bank Manning’s n value would not be
expected to change between events.
Model calibration can be one of the most challenging of all hydraulic modeling tasks. It requires an indepth understanding of hydraulic principles and also knowledge of the chosen software’s limiting
assumptions. Engineers new to model calibration should approach the process with a critical mind. If
your model doesn’t calibrate well, confirm the model inflows are correct, double check the accuracy of
topographic datasets (particularly hydraulic controls such as raised road embankments),
review/sensitivity test your model parameterization, and seek advice from experienced modelers
and/or your software provider. Also consider the vertical, spatial and temporal accuracy of your
calibration dataset.
Calibration can be very satisfying when all the pieces align. Be wary of, and avoid, immediately
explaining poor calibration by creative reasoning focused on why recorded datasets are inaccurate.
You will miss the learning opportunities that come with model calibration, and worse yet create a
model that doesn’t reflect true flood behavior!
Calibration Methods

(Continued on page 12)

Calibration Approach

Comment

Neighboring catchment
outflow or regression
equation flow
comparisons

This type of comparison is not a reliable form of model calibration. It does not
provide a measure of a models flood level prediction performance. There is,
however, still value in the comparison approach as a basic form of anecdotal
quality assurance check.

River gage water level
time series comparison

This is an excellent measure of a models performance in the main channel. The
calibration should focus on replicating the rising limb, falling limb, and flood peak.
Note, good calibration in the river channel does not automatically translate to
good calibration in the floodplain (see below). Calibration to multiple gages is
essential to demonstrate the model correctly reproduces the travel time and flood
wave attenuation down the river. Achieving a satisfactory match at gages is
reliant on the hydrologic inflows also being calibrated or correct. Preferably
calibration of the hydrologic modeling is carried out jointly with the hydraulic
model calibration as the accuracy of the hydrologic modeling will directly affect
the accuracy of the hydraulic modeling.
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IN-DEPTH ARTICLES continued from page 11
Calibration Approach

Comment

Floodplain peak water
level /debris mark
comparison

Peak water level calibration to debris marks in the floodplain should supplement
gauge water level time series calibration. Properties in the floodplain represent
the sensitive receptors in most flood modeling assessments. As such, flood level
result accuracy is paramount in the floodplain.
Inundation in the floodplain can often be offset from levels in the river channel.
Perched river embankments or levees regulate the volume of flow entering the
floodplain. Floodplain storage and variations in vegetation density determines the
flood behavior within the floodplain. Calibration to surveyed peak water level and
debris marks are the best available method to confirm whether these features are
correctly defined in the flood model and the models results are accurate.

Anecdotal observation
verification

Anecdotal observations are useful. This could include information such as the
timing of backflow up tributaries or when flooding overtopped or breached a
significant river embankment or levee.

Flood frequency
analysis comparison

Design event hydrology is a potential source of predictive uncertainty. Design
flood model result comparison against a gage flood frequency analysis is a useful
method to reduce this uncertainty.

Calibration Data
Flood model calibration requires accurate historic
flood records. Experience has shown that calibration
data is sparse and in some cases unreliable in some
locations. Agencies responsible for flood planning
within the USA should be aware of the potential
implications of this data shortage.
Post flood event datasets requiring collection and
archiving include; rainfall pluviograph and river gage
water level and /or flow time series data, surveyed
floodplain peak water level /debris mark information
and anecdotal observations. Metadata should be
associated with each dataset to provide some
comment of its reliability / accuracy. The metadata
information is particularly useful during flood model
calibration years after an event has occurred.
The regional nature of floods often mean their impact extend well beyond county and city boundaries.
For this reason, joint agency collaboration following an event is often the most appropriate and cost
effective approach to data collection efforts. In NSW, Australia, the State department funds and
manages post event data collection efforts. Local agencies work with the state, and are responsible
for collecting on-ground data (such as surveyed peak water level and debris marks).
(Continued on page 13)
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IN-DEPTH ARTICLES continued from page 12
This joint State / Local agency approach is multibeneficial:


Data collection immediately following an event
increases the data accuracy. Particularly for
floodplain peak water level / debris mark survey.
It also identifies significantly more flood marks
compared to community surveys undertaken
years after an event. Some catchments within
Australia have over 1,000 surveyed peak flood
level recordings from a single event. This data
coverage is invaluable!



The State managed process ensures data quality
and format consistency.



Recent social psychology research suggests the
personal interactions between the affected
community and local agency officials responsible
for the on-ground data collection have positive
psychological benefits. It helps with their
recovery, from what in many cases is a traumatic
experience. (Lisa Gibbs, Floodplain Management
Australia Conference Keynote address, Nowra
2016)

Conclusion
The accuracy of our flood models is of utmost importance for financial planning and also public safety.
Model calibration is the most effective approach to verify the predictive accuracy of a flood model. All
professionals associated with the floodplain management industry; including agency officials,
floodplain managers and consulting engineers should give model calibration a high priority.
2D modeling guidelines have been a topic of discussion for some time in the USA. We hope any
guidelines that are created give due emphasis to model calibration and all agencies in the industry
recognize the benefits associated with data collection efforts needed to support model calibration.
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IN-DEPTH ARTICLES
CA Department of Water Resources – FMA Conference Highlights
The California Department of Water Resources
(DWR) facilitated and participated in a total of 30
different presentations during the 2016 annual
conference. Topics covered ranged from
technically-detailed presentations during the Dam
Breach, Bypasses and Overflow Area Modeling
session to large-scale planning and policy
discussions like those held during the And the
Outcome is….More Effective Flood and Water
Management panel. Common themes echoed
across these various panels included the value of
multi-benefit projects, the need to take a holistic
and comprehensive approach toward flood
Eric Tsai (WR) leading discussion at a
management, innovative methods to incorporate
CVFPP-focused panel highlighting the plan’s
conservation into various scales of flood targeted outcome-based framework.
projects and opportunities to strengthen ties
across State, federal and local entities. DWR put particular emphasis on the importance of
communities taking measurable action via flood management efforts, in line with the overall
conference theme.
In advance of the public release of the Draft 2017 Update to the Central Valley Flood Protection Plan
(CVFPP) anticipated later this year, the Application of Outcome-Based Planning in CVFPP –
Identifying Flood-Specific Outcomes for Proposed Water Management Actions interactive session
provided a forum to highlight how the CVFPP aligns with other State initiatives, as well as the plan’s
framework for identifying and describing the flood-specific intended outcomes of potential Central
Valley water management actions. Session attendees worked together to consider and discuss how
an array of potential management actions may provide flood-specific outcomes and achieve the goals
of the CVFPP. With respect to the Sacramento Basin-Wide Feasibility Study, the Conservation and
Multi-benefit Project Planning in Support of the CVFPP session focused on DWR’s evaluation of largescale project concepts including recreation and open space.
Reinforcing State, federal, and local partnerships, DWR weighed in on the insightful discussions held
during the Plenary II – Managing California Waters Through Federal, State and Local Cooperation
panel. Deputy Director Gary Bardini placed particular focus on the healthy relationships that exist
among State, federal, and local partners and have driven the success of DWR’s Forecast-Coordinated
Operations of Oroville and New Bullards Bar Dams. The California Silver Jackets Team Meeting and
Charter Signing Ceremony echoed the theme of cross-governmental partnerships and positioned
California as a state with more robust flood risk reduction capability as a result.
(Continued on page 15)
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IN-DEPTH ARTICLES continued from page 15
Coinciding closely with the Silver Jackets signing ceremony, DWR and the U.S. Army Corps of
Engineers (Corps) organized and led a Silver Jackets-sponsored Old Sacramento flood history
walking tour, which ended at the location of the conference reception. Walking tour attendees were
given the opportunity to learn what decisions -- made by Sacramento’s past leaders-- shaped the flood
management challenges being confronted today. DWR and Corps staff walked tour attendees through
the streets and alleys of Old Sacramento pointing out traces of major flood management projects past,
including a raise of the business district that is to this day unequaled in magnitude in the nation.
Additionally, DWR hosted a tour of the Fremont and Sacramento weirs, as well as the upper portion of
the Yolo Bypass. The tour was part of the 100-year anniversary celebration of the Sacramento Weir.
Tour guides shared some of the history of the flood management system, explained some of the
broad benefit outcomes DWR is pursuing as part of the Yolo Bypass Implementation Project, and
answered participants’ questions about flood system maintenance challenges, among other topics.
The California Building Code and the National Flood Insurance Program (NFIP) panel provided
relevant information on flood provisions of the International Codes and ASCE 24, Flood Resistant
Design and Construction, Appendix G, particularly timely given an anticipated update to the California
Building Code (CBC). Attendee interactions with DWR as well as federal agencies were lively,
particularly pertaining to the addition of 1-foot to the current elevation requirements in Special Flood
Hazard Areas within the California Residential Code (CRC). One implication to this addition is that as
of January 1, 2017, CBC and CRC language regarding elevation will exceed the NFIP minimum,
which will remain as “at or above Base Flood Elevation.”
Alongside federal and local flood management partners and elected officials, DWR contributed to
important discussions during the Agricultural Structures in Floodplains – Developing Collaborative
Solutions panel. Due to FEMA updating their FIRMs in many of the rural communities, there has been
an increase in the number of Agricultural properties now mapped into SFHAs and thus subject to NFIP
requirements and mandatory flood insurance purchase. DWR, a member of a special task force
addressing this issue in California, offered perspectives about possible approaches to alleviate the
economic challenge placed on these agricultural communities.
DWR was also an active facilitator and presenter at the Comprehensive Levee Maintenance panel
that showcased the evolution of levee maintenance across the years. Topics centered on
environmental regulations causing restrictions in maintenance windows, among other matters.
Constructive discussions took place between state, local and private representatives particularly on
the increase in value the public has placed on habitat preservation as well as methods to efficiently
track when levee maintenance can and should occur.
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IN-DEPTH ARTICLES
Building Code Update
James Eto, NFIP State Coordinator for California
The relationship between the Building Official and the Floodplain Administrator has always been
important, but with as the number of flood provisions in the Building Codes increases, this relationship
is becoming even more important. New building codes will take effect in California on January 1,
2017; there are changes to the code that will affect residential construction in the floodplain. Two
significant changes to the California Residential Code (CRC) will be to Sections R322.2.1 Elevation
Requirements and R322.2.2.1 Installation of Openings.
R322.2.1 Elevation requirements
1. Buildings and structures in flood hazard areas, including flood hazard areas designated as Coastal
A Zones, shall have the lowest floors (bottom of lowest horizontal structural member in coastal
high hazard areas and Coastal A Zones) elevated to or above the base flood elevation plus 1 foot
(305 mm), or the design flood elevation, whichever is higher.
2. In areas of shallow flooding (AO Zones), buildings and structures shall have the lowest floor
(including basement) elevated to a height above the highest adjacent grade of not less than the
depth number specified in feet (mm) on the FIRM plus 1 foot (305mm), or not less than 3 feet
(15mm) if a depth number is not specified.
3. Basement floors that are below grade on all sides shall be elevated to or above base flood
elevation plus 1 foot (305mm), or the design flood elevation, whichever is higher.
The obvious change here is the additional 1 foot added to the elevation requirements.
R322.2.2.1 Installation of openings
1. There shall be not less than two openings on different sides of each enclosed area; if a building
has more than one enclosed area below the design elevation, each area shall have openings.
2. The bottom of each opening shall be not more than 1 foot (305mm) above the higher of the final
interior grade of floor and the finished exterior grade immediately under each opening.
3. Openings shall be permitted to be installed in doors and windows; doors and windows without
installed openings do not meet the requirements of this section.
The change here is the removal of “exterior walls” language in previous year’s versions of the CRC “…
if a building has more than one enclosed area below the design flood elevation, each area shall have
openings on exterior walls.” All types of walls below design elevation now require venting, exterior,
interior and walls intended to break away under flood loads in coastal high hazard areas. The number
of openings remains, as two openings on different sides per each enclosed area below design flood
elevation.
(Continued on page 17)
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It is important to note that these changes are changes to the California Building Code (CBC) and the
CRC, which are also in the International Building Code (IBC) and International Residential Code
(IRC), changes have not been made to Federal regulations 44 CFR Sections 59.1 and 60.
Consequently this means that currently CBC and CRC language regarding elevation exceed the NFIP
minimum which remains as “at or above BFE”. As responsible Floodplain Administrators, as of
January 1, 2017, we should be verifying lowest floor elevation and lowest horizontal member elevation
in coastal high hazard zones for residential structures to the new requirements of the CRC.
I encourage all Floodplain Administrators to regularly meet with their respective Building Officials to
ensure that there are no conflicts between their local floodplain ordinance and their community’s
building codes. The introduction of new codes becoming effective January 1, 2017 is an excellent
opportunity for such a meeting to take place.
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