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Well, I finally made it! After over 10 years on
the Board, I am excited to be the new Chair
for 2015-2016. Before I go any further, I
have to acknowledge what a great job
Thomas Plummer has done as our Chair for
the last two years. He was able to lead us
through two changes in Executive Directors,
all the while building us into a more
comprehensive and relevant organization. His passions for
developing the 2D and Alluvial Fan Symposiums were
instrumental in getting us over the many hurdles that
presented themselves. He also helped bring us into the 21st
Century with development of our Social Media outreach
(#greatjobTom!). Thomas may be short in stature (well, at least
to me), but he has left some huge shoes to fill.
It is such an honor to serve on your Board of Directors. Not
only are we doing what we love to do professionally, we have
fun doing it. As with any job, it comes down to the people we
get to work with and relationships that grow from it. On that
note, as most of you know, we recently appointed Mary Seits
as our new Executive Director. What you may or may not
know, however, is that Mary is my wife. It has been a joy
working with Mary in her role as the Administrative Assistant
for the last 4-5 years, but I am even more excited about
working with her in her new role. You can imagine what our
conversation is about at the dinner table! I am definitely
biased, but I know and trust that Mary is going to do a great
job as our Executive Director for many years to come.
(Continued on page 5)
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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

SAVE THE DATE

FEMA’s 4-day 273 Course

“Managing Floodplain Development
Through the National Flood Insurance Program”
November 30- December 3, 2015
Las Vegas, NV
Free course with opportunity to sit for the CFM Exam.
Registration deadline is November 4.
Contacts are Rob Palmer rkpalmer@water.nv.gov (775) 684-2847
and Shannon Webb swebb@water.nv.gov (775) 684-2850.
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STATE NEWS - CALIFORNIA
1. Sustainable Groundwater Management Act
 DWR Released Proposed Rules for Modifying Groundwater Basin Boundaries. On October 8, the
Department of Water Resources (DWR) released the Proposed Sustainable Groundwater
Management Act (SGMA) Basin Boundary Emergency Regulations in a step toward meeting the first
major SGMA deadline for DWR and providing the rules that establish an important process for local
agencies to continue their implementation of this historic groundwater law.
 The State Water Resources Control Board and the Department of Water Resources continues to hold
a series of informational meetings to discuss the implementation of SGMA and to answer questions
from the public. There are two meetings held on each day with the exception of the Redding meeting.
The afternoon session is designed for local public agencies and organization, and the evening
session is designed for groundwater users and the general public.
 October 21, in Los Angeles Area, at 1:00 pm and 6:00 pm
 October 22, in Visalia, at 1:00 pm and 6:00 pm
 October 27, in Sacramento and via webcast, at 1:00 pm and 6:00 pm
 November 5, in Redding, at 1:00 pm
 Meeting details and flyers can be found at the following link:
http://www.waterboards.ca.gov/water_issues/programs/gmp/local_assistance.shtml#meetings
2. Small Communities Flood Risk Reduction Program
The Department of Water Resources (DWR) has released the draft Guidelines for the Small
Communities Flood Risk Reduction (SCFRR) Program (PDF) for a 60-day public comment period. These
Guidelines will guide the selection and funding of SCFRR Program projects beginning in Fiscal Year
2015-16. This program is part of the implementation of the 2012 Central Valley Flood Protection Plan
and is focused on the small communities protected by the State Plan of Flood Control facilities.
Public workshops addressing the SCFRR Program Guidelines will be held in Colusa and Sacramento,
with a webinar being planned as part of the Sacramento workshop. The date of the workshops will be
posted on the website soon.
Comments are due no later than 5:00 p.m. on Friday, December 11, 2015. They may be submitted via
email to Stuart.Farley@water.ca.gov or mailed to:
California Department of Water Resources
Attention: S. Greg Farley
3464 El Camino Avenue, Suite 200
Sacramento, CA 95821

The Guidelines and information about the workshops are available at:
http://www.water.ca.gov/floodmgmt/funding/small-communities.cfm
3. Drought
The current four-year drought is characterized by a significant lack of precipitation, higher temperatures
than normal, depleted reservoirs, the smallest winter snowpack on record and severe water shortages
that have affected communities throughout California.
(Continued on page 4)
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STATE NEWS - CALIFORNIA continued from page 3
4. Emergency Drought Barrier
Work by the Department of Water Resources (DWR) to dismantle an emergency drought barrier that has
spanned West False River between Jersey and Bradford islands since June is well underway, with
breach in the barrier on October 1. A fourth year of drought made installation of the barrier necessary to
preserve Delta water quality and conserve water in upstream reservoirs that otherwise would have been
released to help block incoming tides of salty water from San Francisco Bay.
5. Folsom Dam Modifications Joint Federal Project (JFP) - The purpose of the JFP is to construct an auxiliary
spillway at Folsom Dam that will work in conjunction with the existing spillways to help the Sacramento
region achieve a 200-year level of flood protection. The estimated construction completion date is
October 2017.
Phase III – A ribbon cutting ceremony was held on the morning of August 27, 2015, to celebrate the
completion of the Control Structure.
6. El Niño - In early October, the National Weather Service released the monthly El Niño forecast. While the
overall El Niño forecast has not changed (a 95 percent chance), the NWS is now saying that there is a
40 percent chance that Northern California will see above average precipitation this winter.
7. Draft Agricultural Water Use Efficiency 2015 Grants Proposition 1 Guidelines and Proposal Solicitation
Package - DWR will host public workshops to receive feedback on the following dates:
Nov. 3 – Glendale
Nov. 4 – Sacramento
Nov. 5 – Oroville
8. California Flood Preparedness Week was Oct. 19-24. FMA participated in a Delta Flood Safety Fair on
Oct. 24.
9. Draft Central Valley System Conservation Strategy - The CVFPB hosted a public workshop focused on the
document on October 9.
10. Upper San Joaquin River RFMP – Hosting a workshop on November 4 at 10 a.m. in Dos Palos.

STATE NEWS - HAWAII
Wai Halana Newsletter – October 2015 http://dlnreng.hawaii.gov/nfip/wai-halana/
Release - New and Improved Hawaii Flood Hazard Assessment Tool (FHAT)
The National Weather Service Honolulu Office produced an informative video about Flooding and Flash
Flooding in Hawaii. The video also provides valuable preparedness tips on how to stay safe during Hawaii’s
wet season which runs from October through April. To view the video, visit:
https://www.youtube.com/watch?v=oKHhP8t0JWo
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2015-2016 BOARD OF
DIRECTORS
Mark Seits - Chair
HDR Engineering, Inc.
Mark Seits - Vice-Chair
HDR Engineering, Inc.
Maria Lorenzo Lee - Vice Chair
California DWR
John Powderly - Secretary
City of West Sacramento
George Booth - Treasurer
Sacramento County
Andrew Trelease - Director
Clark County Regional FCD
John Moynier - Director
Stantec
Conniee Perkins - Director
City of Sacramento
Stuart McKibbin - Director
Riverside County Flood Control &
Water Conservation District
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Letter from the Chair continued from page 1
As I look ahead to the next year, I am excited about the opportunities
and the challenges we face. We know that every drought ends in a
flood, so even in the midst of an historic drought, we have to
continue to look for new ways to help communicate, educate and
inform our members, as well as the public, on the issues of flood risk
management. With funding and permitting challenges facing our
public agencies at all levels, as well as Tribal Communities, private
landowners and non-profit organizations, we have to work together to
find sustainable and environmentally compatible solutions to our
most complex problems.
I look forward to working with you, along side our existing and new
Board members, to live our Mission Statement –
“To promote the common interest in reducing flood losses and to
encourage the protection and enhancements of natural floodplain
values.”

Mike Nowlan - Director
Wood Rodgers, Inc.
Alex Yescas - Director
Harris and Associates
Thomas Plummer - Past Chair
Civil Engineering Solutions
John Powderly - Director
City of West Sacramento
Darren Suen - Director
CA DWR
Brian Trushinski - Director
Ventura County WPD
Robin Palmer - Advisor
Nevada DWR
Eric Simmons - Advisor
FEMA Region 9
Carol Tyau-Beam - Advisor
Hawaii DLNR
Jami Childress-Byers - Advisor
CalEMA
Valerie Swick - ASFPM Rep.,
Advisor
FCD of Maricopa County
Racheal Orellana - Advisor
U.S. Army Corps of Engineers
Mary Seits - Executive Director
Floodplain Management Assoc.

CALL FOR NEWSLETTER ARTICLES!
Showcase your program, project, tools, policies, regulations or ideas to
hundreds of floodplain management professionals throughout the U.S.!
You are invited to contribute to the Quarterly FMA Newsletter available
exclusively to members. Articles must be submitted in Word format to
admin@floodplain.org and may contain 2-3 small pictures. Preferred
length is less than 850 words. For more details, call 619-204-4380.
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IN-DEPTH ARTICLES
Flood Control Projects and Cultural Resources
By Andrea Clark
At the Annual FMA Conference in September, Cultural Resources Specialist Lisa Westwood and I gave a
presentation about how flood control projects intersect with cultural resources issues. We discussed
applicable federal and state laws that both protect cultural resources and require consultation with Native
American interests. This column provides a brief summary on some of these issues, and focuses on new
California law that could lead to changes in how and when these issues are addressed in the context of
flood control projects.
Most flood control projects require environmental review triggered by a federal, state, or local agency
permit or decision. For example, federal agencies must consider the environmental impacts of their
proposed actions under the National Environmental Policy Act (NEPA), and many states have their own
“mini-NEPA” laws that require state and local agencies to identify the significant environmental impacts of
their actions and avoid or mitigate those impacts.
In California, it’s not unusual for projects that involve flood protection (i.e., major work in or on levees, or
modifications to dams) to undergo environmental review under both NEPA and California’s “mini-NEPA,”
the California Environmental Quality Act (CEQA). This is because much of the levees in the Central Valley
are considered “federal” levees (i.e., they were originally constructed by the federal government, and the
state gave assurances to the federal government for their operation and maintenance). Any modification to
these levees requires a permit from the U.S. Army Corps of Engineers, which triggers environmental review
under NEPA.

Both NEPA and CEQA require analysis of impacts on cultural resources, and both laws are complex both
individually and together. Starting this summer, state and local agencies in California will have increased
requirements under CEQA – both procedural and substantive – with respect to cultural resources. Under
existing law, lead agencies must assess a project’s impact on historical, archeological and paleontological
resources, and propose mitigation measures for impacts determined by the lead agency to be significant.
The new requirements were added to CEQA by Assembly Bill 52 (“AB 52”), which starts from the premise
that currently CEQA “does not readily or directly include California Native American tribes’ knowledge and
concerns” and aims to “establish a meaningful consultation process between California Native American
tribal governments and lead agencies.” The new portions of the law kick in starting July 1, 2015, wherever
a state or local agency approves an activity that may cause impacts on the environment (i.e., when no
CEQA exemption applies).

What the New Law Requires
Under AB 52, lead agencies must provide notice to tribes that are traditionally and culturally affiliated with
the geographic area of a proposed project who have requested notice of projects proposed within that
area. If the tribe requests consultation within 30 days of receipt of the notice, the lead agency must
consult with the tribe. Consultation may include discussions about the appropriate level of environmental
review, the significance of tribal cultural resources, the nature of the project’s impacts on the tribal cultural
resources, and any alternatives or mitigation measures recommended by the tribe.
(Continued on page 7)
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IN-DEPTH ARTICLES continued from page 6
Substantively, AB 52 also added a new category of environmental resources – “tribal cultural resources” –
for consideration during the environmental review process. “Tribal cultural resources” are defined as either
of the following:
(1) sites, features, places cultural landscapes, sacred places and objects with cultural value to a California
Native American tribe that are either included in the state register of historical resources or a local register
of historical resources, or that are determined to be eligible for inclusion in the state register; or
(2) a resource determined by the lead agency, in its discretion and supported by substantial evidence, to be
significant based on the criteria for listing in the state register. Lead agencies must consider the significant
of a resource to a California Native American tribe in making this determination.
“California Native American tribes” include all tribes located in California and listed on a contact list
maintained by the state’s Native American Heritage Commission. As with potentially significant impacts on
historical, archaeological and paleontological resources, where a project may have a significant impact on a
tribal cultural resource, the lead agency’s environmental document must discuss the impact and whether
feasible alternatives or mitigation measures could avoid or substantially lessen the impact.
How lead agencies can mitigate for adverse changes to tribal cultural resources
If consultation results in agreed-upon mitigation measures, those measures must be recommended for
inclusion in the environmental document if they are determined to avoid or lessen the impact. AB 52 also
identifies mitigation measures that may be considered to avoid significant impacts if measures are not
identified during the consultation process. Recommended measures include avoidance and preservation in
place, protecting the cultural character and integrity of the resource, protecting the traditional use of the
resource, protecting the confidentiality of the resource, and permanent conservation easements or other
interests in real property
What does this mean for project proponents in California?
It is already a common best practice among project proponents and lead agencies in California to reach out
to the Native American community at the start of the CEQA process, to ensure that consultation occurs
early in the process. Moreover, NEPA requires early consultation with Native American tribes, so as a
practical matter flood control project proponents won’t need to modify their approach drastically as a result
of AB 52.
That said, the new law introduces deadlines that do not currently exist, and the new resource category of
“tribal cultural resources” will require that lead agencies under CEQA pay closer attention to the
significance of a resource to an interested Native American tribe.
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IN-DEPTH ARTICLES continued
Roseville – Applying the Urban Level of Flood Protection’s General Plan Amendment Requirements
By Carl Walker, P.E. CFM
Like many communities within the Sacramento/San Joaquin valley, Roseville monitored the passage of
California’s 2007 landmark flood legislation with interest in how the new laws would influence floodplain
administration and land use policy within our community. At a cursory glance, it appeared as though the
intent of the legislation was focused towards flood protection and land use decisions for communities
protected by State Plan of Flood Control facilities, and would not affect the City of Roseville. The closest
levee within the SPFC system was located over nine miles away from our City limits.
However, as defined by Government Code Section 65007(h), the cities and counties affected by the new
legislation also included areas located along any tributaries to the Sacramento and San Joaquin Rivers.
Roseville staff later learned that these tributaries could include the streams not listed or defined within the
SPFC Descriptive Document (DWR, November 2010), and that it was up to each community to determine if
they were either in or out of the Sacramento-San Joaquin Valley. Before City land use planning and
floodplain management staff could determine if the new legislation applied to our community, staff had to
assess the potential effects of the legislation.
The evaluation process City staff used included a risk assessment. Land use planning staff determined
that processing new development applications could be delayed if we did not complete the General Plan
amendment to comply with SB 5 by the deadline of July 2, 2015. Staff determined that proceeding with
the General Plan amendment would protect our new development projects from this potential risk.
The primary resources City staff used to evaluate the extent of the effects of SB 5 and its subsequent
amendments (SB 1278 and AB 1965) to our community were provided by the California Department of
Water Resources. Specifically, the “Location” criteria found within the “Urban Level of Flood Protection
Criteria” (ULOP) (DWR, November 2013) was used by floodplain management staff to define the areas
subject to the General Plan amendment and future Zoning Code revisions. The “Guidance on General Plan
Amendments for Addressing Flood Risk” (DWR September 2014) was also used by our land use planning
staff to assist with identifying areas within our General Plan that would need to be revised and provided
sample language for preparing the amendment.
Using the “Location” criteria within the ULOP, City floodplain management staff worked with our
consultants to develop floodplain mapping to meet each of the Location Criteria. Most importantly, we
needed to identify the areas of our City that would be affected by the three most significant location
criteria. This evaluation included areas:




Within a flood hazard zone that is mapped as either a special flood hazard area or an area of moderate
hazard on the effective FEMA FIRM; and
Within a watershed with a contributing area of more than 10 square miles; and
Within an area with a potential flood depth above 3.0 feet.

During the analysis of the maps, we made two important discoveries unique to our City’s topography: First,
not every creek within the City meets the location criteria. Approximately half of the City’s creeks were
going to be subject to the ULOP based upon the contributing area of more than 10 square miles criteria.
(Continued on page 10)
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IN-DEPTH ARTICLES continued from page 9
Most importantly, while the extents of the 200-year floodplain were inherently larger than the extents of the
100-year floodplain, the areas of the stream where the 3-foot of flood depth criteria was reached was well
contained within the limits of the 100-year floodplain.
After identifying the areas affected by the General Plan amendment, City staff needed to educate our
stakeholders with the information we had obtained. Specifically, these stakeholders included the City’s
senior staff, planning commissioners, our elected officials, and the public. Most of this outreach was
conducted within a series of meetings and a public workshop.
With engaging our stakeholders, City staff learned that we had to overcome a few misperceptions regarding
the General Plan amendment before we could obtain acceptance of the proposed revisions and support
from our City Council. First, staff had to explain that the new legislation and the General Plan amendment
did not affect flood insurance requirements. The General Plan amendment would not increase the limits of
the City’s Flood Insurance Rate Maps from FEMA. Staff also had to explain that the 200-year floodplain
modeled for the ULOP “Location” criteria did not double the size of the 100-year floodplain. The findings of
our ULOP mapping effort indicated that the difference in water surface elevation between the 100-year and
200-year floodplains was approximately one half of a foot.
Since the General Plan amendment will be followed by a change to our Zoning Ordinance, our stakeholders
were also concerned about future changes to our standards for construction and economic impacts for
development within the City’s infill area. While the General Plan amendment was recommended for
approval by our Planning Commission and adopted by our City Council, staff was tasked to keep our
commissioners, elected officials, and the public engaged during the development of the proposed changes
to the Zoning Ordinance and development of design standards.
The General Plan amendment process for our community was unique due to our location within the
Sacramento-San Joaquin Valley. However, it may be similar for other communities that are not protected
by SPFC facilities or not located within the Sacramento-San Joaquin Drainage District. Adoption of the
General Plan amendments prescribed by SB 5 is also an important step for a community to take in
providing sustainable and resilient floodplain management . Roseville has found there are many resources
available for communities to get through the process and we hope sharing our experience will help other
communities in similar circumstances.
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IN-DEPTH ARTICLES continued
Floodplain Management Degree Opportunities
By Warren Campbell
The first American undergraduate and Master’s degree programs have been created at Western Kentucky
University (WKU) and the University of Washington (UW) Seattle, respectively. WKU began offering a minor
in Floodplain Management in 2007. In 2014, the Bachelor’s Degree of Interdisciplinary Studies with a
concentration in Floodplain Management was created. In 2015, UW began a Master of Infrastructure
Planning and Management with a concentration in Floodplain Management. While much of the WKU
undergraduate degree is currently offered with participation in person, much of the UW graduate degree is
offered on-line.

Required courses for the undergraduate degree include surveying,
GIS, floodplain management, hydrology, and field experience in
floodplain management, with courses covering a spectrum of
political science, communications, and water resources.
Approximately 30 percent of the 122 semester hour degree is
offered on-line. As part of the program students in distance
learning courses at WKU are only required to pay in-state tuition,
regardless of their physical location.
The WKU field experience course requirement is normally satisfied
by one of two Study Away courses. Total Immersion Floodplain
Management travels to the Southwest to closely examine important
historical and current floodplain management issues, visiting
California stops in Encinitas (cliff erosion), Borrego Springs (alluvial
fans, climate change, and tectonics), Santa Clarita (St. Francis Dam
- worst civil engineering disaster of the 20th century), and Lone Pine
(Los Angeles Aqueduct and the California water wars). Nevada
stops include Las Vegas (large detention ponds and Las Vegas
Wash), Boulder City (Hoover Dam Museum) and Hoover Dam. As
faculty, we can show pictures of the Hoover Dam overflow spillways
and say, "You can float a battleship in there." It doesn't have the
same impact as pointing at the real spillway in person and saying
the same thing.

WKU students in Death Valley

WKU students at the Wall of Wind used to
do structural testing with Category 5
hurricane winds.

Total Immersion Floodplain Management offers alternative field experiences with Hurricanes and Humans.
Last year this course visited the Florida Keys (1935 Labor Day Hurricane Memorial and the African Queen),
the International Hurricane Research Center and its Wall of Wind at Florida International University, and
interacted with floodplain managers in Sarasota and Tampa. Students in this course have also traveled to
New Orleans, the Mississippi Gulf coast, and Galveston.
(Continued on page 12)
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IN-DEPTH ARTICLES continued from page 11
The University of Washington’s graduate degree is offered mostly online with only 2 two-week summer
sessions with attendance required on the Seattle campus. The June 2016 session will focus on stream
and coastal mechanics and ecosystems services courses. The following year will involve a Charrette where
students will create a flood risk reduction plan for a real community. The entire program can be completed
over 24 months. Soon, the University will also offer a certificate program in floodplain management.
What does this mean for FMA? Aside from an opportunity to gain degrees in floodplain management, these
universities offer a model for other colleges and universities to follow. Help for colleges and universities is
available from the ASFPM Higher Education Policy Committee. For additional details on the University of
Washington program, contact Bob Freitag (bcfreitag@outlook.com). To learn more about the WKU program,
contact Warren Campbell (warren.campbell@wku.edu).
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IN-DEPTH ARTICLES continued
To 2D or not 2D: An Opportunity for the USA
Chris Huxley, TUFLOW USA Software Manager and Wood Rodgers Senior Engineering Consultant
Flood behavior information is a fundamental dataset requirement of a well-informed floodplain
management plan. It defines the hazard which requires mitigation through a range of measures, such as,
structural engineering works, land use controls, emergency response planning and flood insurance. The
accuracy of flood data has a direct impact on the bottom line cost and success of flood mitigation projects.
Poor flood data can cause expensive over design, or worse, under-design which has the potential to result
in failure. Flood modeling is a cost effective way to define the flood behavior for a catchment.
The science of two-dimensional (2D) flood modeling has progressed immensely in the past two decades.
Parallel advances in computer hardware have enabled 2D models to become the tool of choice for most
hydraulic flood assessments in Australia and the United Kingdom. The perception that 2D models are too
slow for large scale assessments is no longer valid. The fact that 2D modeling is now being trialed for realtime flood forecasting is a testament to this.
In comparison, one-dimensional (1D) flood modeling has traditionally dominated within the USA. This being
said, the USA is currently in a transition phase. There is a general feeling of enthusiasm towards 2D
modeling. This is particularly driven by:






Workflow efficiencies resulting from flood modeling
integration with GIS;
The recent release of Flood Modeller Pro;
Flood evacuation assessment output options in
TUFLOW;
Simulation speed of GPU software such as MIKE 21,
TUFLOW or RiverFlow2D; and
The imminent future release of HEC-RAS 2D.

More consultants and authorities are considering the
benefits of 2D modeling instead of 1D. This is
particularly the case in locations that have good LiDAR
topography data. This is no surprise due to catchment
scale 2D modeling being faster to establish (i.e.
cheaper) and more accurate (see Figure 1).
America’s Opportunity
Discussions during the recent modeling forum at the FMA conference in Rancho Mirage highlighted the
industry concerns with 2D modeling. Most of the concerns are directly comparable to those felt and
overcome by the floodplain management industry in Australia and the United Kingdom.
The delayed adoption of 2D modeling within the USA presents itself as a significant opportunity. The USA is
placed in a fortunate position where it can learn from the breadth of knowledge that is available from
overseas.
(Continued on page 14)
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IN-DEPTH ARTICLES continued from page 13
A brief summary of recent Australian and United Kingdom 2D modeling work is outlined in the following
sections.
2D Modeling Guidelines - Australia
Australia is currently undertaking a full review of its hydrologic and hydraulic assessment guideline
document, Australian Rainfall and Runoff (ARR). One of the 21 projects included in the revision focused
entirely on 2D modeling.
The guideline document, titled “Two Dimensional Modelling in Urban and Rural Floodplains” included
contributions from 17 individuals, all of whom are considered the leading experts in 2D modeling within
Australia. They come from a range of backgrounds; including government, universities, consulting and
software development. The industry experts collectively recognized the industry need for these guidelines,
and more importantly the follow on benefits that would result within the community. They provided their
time on an in kind basis during the project (i.e. received no payment for their efforts).
The 226 page guideline is extremely thorough. It covers the full range of
modeling related topics, including:
1.
2.
3.
4.
5.
6.

Discussion outlining the development history of 2D models;
The fundamental mathematics which underlie the modeling;
The required steps when executing a 2D modeling project;
Data requirements and their accuracies;
Detailed model schematization information;
The importance of model calibration and recommendations in terms of
data collection, event selection and definition of what is an acceptable
calibration;
7. Interpretation of results; and
8. Modeling issues that engineers should be aware of.
The document aims to provide guidance to all levels; modelers and also to those who commission studies
and use model results though have no interest in learning the software. Anyone who is involved in 2D
modeling is encouraged to print the report and have a read. It can be downloaded from the ARR website:
http://www.arr.org.au/wp-content/uploads/2013/Projects/
ARR_Project15_TwoDimensional_Modelling_DraftReport.pdf
2D Model Benchmarking - United Kingdom
The United Kingdom Environment Agency conducted a desktop review of 2D hydraulic models in 2009. The
Environment Agency followed up the review with a 2D Model Benchmark Study in 2010 and 2012. The
studies aimed to provide evidence to ensure that 2D hydraulic modeling packages used for flood risk
management, by the Environment Agency and their consultants, are capable of adequately predicting the
variables upon which flood risk management decisions are based.
An open invitation to participate in the exercise was issued to all developers of 2D flood inundation
software known to be applied in the United Kingdom. This resulted in a positive response from the
suppliers of fourteen software packages.
(Continued on page 15)
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IN-DEPTH ARTICLES continued from page 13
Eight benchmark test cases were used to
assess the suitability of each software for
the following applications:
1. Large scale Flood Risk Mapping;
2. Catchment Flood Management
Planning;
3. Flood Risk Assessment and detailed
flood mapping;
4. Strategic Flood Risk Assessment
5. Flood Hazard Mapping;
6. Contingency Planning for Real Time
Flood Risk Management; and
7. Reservoir Inundation Mapping.
The model results from all the benchmark
tests and the conclusions of the agency
assessment are fully documented and
freely available for downloaded from the
United Kingdom Environment Agency
website.
2D Model Benchmark Study (2010): http://evidence.environment-agency.gov.uk/FCERM/Libraries/
FCERM_Project_Documents/SC120002_Benchmarking_2D_hydraulic_models_Report.sflb.ashx
Conclusion
2D modeling will become the dominant hydraulic modeling platform within the USA in the not too distant
future. America is still in the early stages of developing a framework which integrates 2D modeling with the
policy environment unique to this country. As a preliminary step, the framework should draw off the
available international experiences and resources, such as the Australian modeling guidelines and UK 2D
Benchmark Study. FMA needs to be central to this process. The breadth of experience of its members and
the variety of their origins mean with their collective input, there is an opportunity to create something
which suits the needs of all levels of the floodplain management industry; local, state and federal
government, consulting and education. The end product of this style of collaboration will be a more flood
resilient community, which is fundamentally the primary objective of all floodplain management.

