ASFPM 2018 Conference in Phoenix, AZ
Managing Floods Where the Mountains
Meet the Desert - June 19, 2018

The FCDMC has Levees?
A Flood Control District’s
Perspective on Levee Safety

Frank Brown, Flood Control District of Maricopa County



The view from the street
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Number of
Critical
Facilities

Number of
Buildings

Benefited
Area, (acres)

Population at

Risk Full

$6,962,577,609

Cash Value
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1- Indian Bend Wash, 1 & 3 Levees 1
2- ndian Bend Wash, 2 & 4 Levees pic s 4 J
3- New River Levees (NR1 & NR/91st Avenue)

4- Tres Rios North Levee (TRNL)

5- Agua Fria Levees - Reaches 1 & 2

6- Agua Fria Levees - Reaches 3,5 &6

7- Camelback Ranch Levee North (CBRLN)

8- Camelback Ranch Levee South (CBRLS)

9- East Maricopa Floodway (EMF) Levee Left
10- Pass Mountain Diversion Channel (PMDC) Levee
11- Salt River North & Salt River South Levees
12- Scatter Wash North & Scatter Wash South Levee
13- Skunk Creek I-17 Levees, SK1 & SK2

14- Centennial Wash Levee




Why? Hurricane Remnants

& Tropical Storms

%k Hurricane ._»
September. 8, 2014
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Why'-’ Snow, Rain, Flooding
o GILA RIVER

‘,O.

~ SALT RIVER (shown)

Station 4758, Salt River @ 67th Ave. 03!18!2010

—

13% of US populatlon I|ves in delineated floodplain;
less than 5% for Maricopa County



2017 FLOOD FACTS

COMMUNITY RATING S5YSTEM ACTIVITY 330

Hurricane Sandy and other recent, high-profile
flooding disasters in the United States have led
to the development of more stringent, expanded
enforcement of federal regulations.




Comprehensive Report & Program - 2015

Table 4 Flood Control District Levees
Name Built By Year Completed

22 Scatter Wash North Levee #1901064146 ADOT 1991
23 Scatter Wash South Levee #1901064147 ADOT 1991




Levee Certification Package
Scatter Wash Levees Near W. 39" Avenue and SR L101

North Levee ID # 1901064146 and South Levee ID # 1901064147
Maricopa County, Arizona

July 21, 2014

Prepared for:

Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009



§65.10 44 CFR Ch. | (10-1-06 Edition)

§65.10 Mapping of areas protected by
levee systems.

lieu of these structural requirements, a
Federal agency with responsibility for
levee design may certify that the levee
has been adequately designed and con-
structed to provide protection against
the base flood.

Certification Letter reviewed

..| and accepted. Levee segment [

will be accredited on DFIRM. :
(as found at R9map.org)




US Army Corps
of Engineers

Los Angeles District

Geotechnical Branch

Dam and Levee Safety Section

NATIONAL FLOOD INSURANCE PROGRAM, LEVEE SYSTEM
EVALUATION REPORT (NLSER) FOR TRES RIOS NORTH LEVEE,
MARICOPA COUNTY, ARIZONA

— — ——
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NATIONAL FLOOD INSURANCE PROGRAM, LEVEE SYSTEM
EVALUATION REPORT (NLSER) FOR TRES RIOS NORTH LEVEE,
MARICOPA COUNTY, ARIZONA

i

Center: Tres Rios North Levee looking downstream
Lower Left: Downstream end of interior drainage outlet flap gates.
Upper Right; Near upstream end on fevee crest looking upstream.

by
US Armmy Corps of Engineers
Los Angeles District, Geotechnical Branch
915 Wilshire Boulevard, Los Angeles CA 90017
November 2012



(") USACE improved PI Reports

e Rehabilitation Program, PL 84-99, 33
CFR 203 (RP code) with Periodic
Inspections (& repairs)

Then: 2010 Agua Fria Levees Inspection
= 64 pages for all 5 levees

Now: each levee PI Report
= 400 to 564 pages



Corps Issues New 408
Guidance for
Modifications of
Authorized Projects

By Scott L. Shapiro on September 23,
2014

Posted in Federal Regulations, Flood
Control, U.S. Army Corps of
Engineers

The U.S. Army Corps of Engineers
(USACE) issued a new
engineering NINEY (EC 1165-2-
216) to provide policy and
guidance for processing requests
to alter USACE civil works projects
pursuant to 33 U.S.C. section 408.
This new circular collects existing
guidance from several informal
documents, codifies USACE
practice from some USACE
Districts that process many 408 ...

33 USC 408
(Rivers & Harbors
Appropriations Act of
1899)

Title 33 — Navigation
and Navigable Waters
Section 408 — Taking
possession of, use of,
or injury
to harbor or river
Improvements.



Rivers and Harbors Act
1899
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APPLICATION FOR TIQA 408 PERMIT
A - - - A . e . L) - a
o LY €
PRIVACY ACT STATEMENT

lecation of the proposed activity, An application that is not completad in full will be returned.

U.S. ARMY CORPS OF ENGINEERS - Los Angeles District

Authorities: Rivers and Harbors Act, 33 USC 408; Taking Possession of, Use of, or Injury to Harbor or River Improvements, (Section 408); 33 CFR 208.10 -
Local Flood Protection Works; Maintenance and Operation of Structures and Facilities. Principal Purpose: Information provided on this form will be used in
evaluating the application for a permit to modify and/or alter 2 US Army Corps of Engineers Civil Works Project. Routine Uses: This informaticn may be
shared with the Department of Justice and other federal, state, and local government agencies, and the public and may be made avallable as part of a public
notice as required by Federal law. Submission of requeasted information is voluntary, however, if information is not provided the permit application cannat be
evaluated nor ¢an a permit be issusd. One set of orginal drawings or good reproducible copies which show the location and character of the proposed
activity must be attached to this application (see sample drawings andfor instructions) and be subrmitted to the District Engineer having jurisdiction over the

)

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS}

1. PERMIT APPLICATION NO. 2. REFERENCE . ' ' |3 DATE RECEIVED

|4, DATE APPLICATION COMPLETE

{ITEMS BELOW TO BE FILLED BY APPLICANT)

Flood Control District of Maricopa County

§. AGENCY RESPONSIBLE for O&M of Feature (Permit will be issued to ...) | 6. PERMIT APFLICANT / DESIGNEE

Agency/Company -- Name — William D, WHE"!.I'. F.E.
Tite - Chief Engineer and General Manager

13. PROJECT DESCRIPTION
15" sewer line jacked and bored under

 levee. This work was accepted by the FCDMC.

17. Project Purpose (Describe the reason or purpose of the project, i.e. what will it be used for and why?)
To provide sewer for ( residents.
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e 2017 re-consider §
vegetation policy,
Variance requests
on hold



Federal oversight - FEMA

2016

FEMA now

REQUIRES EAPs for levee certification

FEMA Policy #FP 204-078-1 (Rev 7)

SID | Effective | Implementation Standard |
# | Date Description Category Type Standard
D Levee systems can only be accredited when compliance with 44 CFR Part
applications 65.10 is demonstrated. Compliance includes demonstrating that an emergency
5 Program | preparedness plan has been adopted by the community that at a minimum,
444. | 11/30/2016. | submitled to Leves Standard | includes the area impacted by the levee system, and includes procedures for

FEMA for levee
accreditation

emergency operation and public evacuation, meeting the standards of
65.10(c)(3).

Levee systems can only be accredited when compliance with 44 CFR Part
65.10 is demonstrated. Compliance includes demonstrating that an emergency
preparedness plan has been adopted by the community that at a minimum,
Includes the area impacted by the levee system, and includes procedures for

emergency operation and public evacuation, meeting the standards of
65.10(c)(3).

*EAP Plus* Community Rating System (CRS)
Levee Safety Activity Credits




New River 1 Levee

Quick Reference Emergency Action Plan

.. >
Sun City v Low Toe
— El 1123.2

Now River 1 Inc. OT

ElL 11174
“' —o— *oann
369 acres

New
River/91™
Ave Drain

Levee

- Gage is ~5
mi. south at
the Glendale
Ave Bridge

New River 1 Levee -- observation point at Olive AV Bridge & New River

Quick Levee Facts: |

Purpose: To reduce hazards to life and Design Flood Event: SPF flood event
propertv
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(Y NLD profile & overtopping

(— = | https://levess sac usace army.mil/# /levess /system/ 3805030001 /profile D-/C Onwond levee database ot Duck... Bl National Levee Database y [_
File Edit View Favorites lools Help

x Find: crown Previous Next |/ Options ¥

Your feedback is extremely important to us. Please use the feedback tool to submit as many comments as you like. SEND FEEDBACK X

< National Levee Database HOME SEARCH DASHBOARD MAP  MORE ~ SIGN IN

Agua Fria River 6 oo Q) v @) * (O

Location Avondale, Maricopa County, Arizona  USACE Districts  Los Angeles  FEMA Regions 9

< :GMENTS RISK FEMA - FEATURES PROFILE INSPECTIONS ATTACHMENTS >
NFIP/FIRM

Levee Elevation Profile EXPORT AS CSV Categorizeby +
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Flood Fighting
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Class A Shotcrete Levee Repair
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-60 inch RCP abandoned in place
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4 WD Damage
& rock displacement




e Flapgates operated
every quarter
e Pipes inspected by camera

e Engineering inspection
every 3 years

e Regular O&M inspections
D e N
Station 377+00 (North) Open



Levee Safety & Pipe Inspections
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Levee Safety & Pipe Inspections
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Levee Safety & Pipe Inspections



Maintenance, Maintenance,
Mamtenance




What could be next at
Federal Level?

 WRRDA 2014 National Levee Safety Program

authorized at State level & not funded, possibly
could be / should be funded

Flood Insurance required for leveed areas, possibly
More rules, more regulations, more policies
Re-certifications renewals?

Vegetation Policy update

Increased outreach to increase public awareness



Levee System Summary
Brookside Levee
_Fortworth, Texas.

Whhat is driving the risk?

‘What is being dome about it?

U.S. ARMY CORPS OF ENGINEERS
13 November 2016

BUILDING STRONG ®

USACE Flood Risk Management: The United States Army
Corps of Engineers [USACE) periodically inspects and analyzes
rizk for Flooc Rizk Management syztems thet incluce levees,
river channeiz, and drainage structures in order to evaluste
operations anc maintenance, aszess Systemimegrity, Cetermine
flood risk, and to increase public swareness. Food Rizk
Management systems, specfically levees, recuce food risk, but
never completely efminates t. Therefore, risk azzezzments on
levess oystems throughout the nation have deen conducted by
USACE to determine the Ekeihood of flooding, system failure,
and consequences {ife safety and economic). The factors that
are usad to determine rizk are: fiooc frequency, ieves condition
snd historical performiance, and conzeguences. Compietion of &
rizk azzeszment rezults in @ levee eamning a leves safety rizk
dazzification. There are five USACE leves zafety program nisk
dazzifications for levee Safety Action Classifications| that
express urgency of Bction to recuce risk; Very High, Hipgn,
Mocerste, Low, or Normal These clazzificstions are used to

WS s o e

communicate nzk to leves spONZors and the peneral pubiic. ey Syt

Project Des<ription: The Fort Waorth Floodway project effactively reduces fiood risk for various commercal and resdential sress
in Fort Worth. The project was cesigned and built in 1530z and 1560z by USACE anc is curently opersted by Tamant Regional
Water Diztnict. 1t is compnized of 10 levees, widenad river channeis, and drainage structures that prevent flooding. Srocksde
levee iz one of ten f00dway levees that are iocated in Fort Worth. Brooksice Levee iz joczted on the West Fork of the Trinity
River. The leves iz approximately 1.5 miles Jong, 15 feet high, and 10-fet wide ot itz top. This levee was constructed with densely
compacted cay soils. This levee contains 2 Zated culverts thet are used for ransporting orm water from the leveed area into

Risk Characterization. Srockside Levee has never deen icaded with flood waters, anc thersfore remains untested. =owever,
there are po documentad cases of system inctadiity that would highlight areas of pozzibie poor performance. The maximum
pregicted food could impact approximately 1,823 people, 738 structures, and an estimated 97 milion dollers of pazsibie fioo
rehteaamqe.mm’wrrmmmmm’vnmwmmm@muLakm:ﬂ:n:rmocx:\.r
before water resches the top of the levee, iz 233 curing the day and 422 during the night. The threstensc popuation during =
fiood event that exceeds the heizht of the levee, known 2z overtopping, i zamwmmszamrgmnmmmnm
lozz of life prior to overtopping anc overtodping is projected to be very low. The astimated frequency of an overtopping is
m.mmmrmméﬁm&m«mhmyﬁcnyw].Thecompttra\z‘wri:tazezmmm
for Srooiside Levee and resuited in an overall “Low Urgency of Acion”. This dassfication can a0 De cefined as low risk with
respect to flood fraquency, levee failure, and consequences. During a significant flood event, the Srockside Levee is expacted to
perform as designed. There is sn Emergency Action Pian in place to notify resicents that may be impacted of potential flooding
with e/acuation notification and egress routes identified.

In summary, Fort Worth Floodway Levees are well maintained and prowce a high degree of iood rizk reduction. Despite these
findings, it i very important that the community that resides or wWorks Within leveed areas adways remain vigilant of potential
fi00d rizks and exercse emerzency preparedness 10 encure safety

U.S. ARMY CORPS OF ENGINEERS — FORT WORTH DISTRICT

E19 TAYLOR ST, FORT WORTH, TEXAS 76102
HITRIVWWIN.GWE USACE ARMY. MIL

The Brooksice leves i well

mccordance with USACE oriteria,

maintained in | The sponsor has an emergency action plan that includes response
however there | levels, communication plan, flood fighting activities, and training

Bre risks associsbed with all flood management | with svailable supplies. 'With respect o flocd fregueERcy, Sgress
systems including levees. The risks associated | routes, and the fiood warning capabilities it is Gkely that the

with this beves were determined to b= low.

population will b2 preatly recuced before and during a flood event.
The City of Fort Worth has an active warning system utilizing door-
to-toor, media, 515, and reverse 911,

Latest Inspection
Information:

Broociside levee is inspected annually with comprehensioe Periodic Inspections
every 3 years with support from the Sponsor. Inspections are intended to verify and
evaluate system cpermticn and keves Sponsor maintenence sctivitizs. Detailed
Periodic Inspection findings are provided in the Exsoutive Summary that is located
st the USACE Nationsl Leves Database website [Wtta://nid usase srmy.mil -» Sebect
the "Advanced Reporting” link, then o to the "NLD Media® link).

Rehabilitation Program
Eligibility Status:

The Brookside Levee is cusrently active in the USACE Rehabiitation Program and
eligible for post-ficod rehabilitstion assistance under Public Lew 24-99.

Mationsl Flood Insursnce
Program [NFIF] Status:

The Brockside Leves is Acoredited om FEMA Flood Inzursnce Rate maps: This
information is current as of May 147, Z01E. Access NFIF flood hazard mapping
products, including Flood Insurance Rate Maps, 2t the FEMA Flood Map Senvice
Center websibe: hktps:ffimsc fema sow

‘Wheo Can | Comtact?

Local Emergency Management
Agency

In the =vent of & fiood andor the prospect of Tlooding, you may contact the
Tollowing arganizations:

Fort Worth Emergency Management  Tarrant County EMErgency Managsment
Office: |247] 392-6170 Offipe: [217) SB4-2530

After Hours: [E17) 332-BEES After Hours: (817) BE4-1473
httgo!frortwort g i ! Al

Levee Sp

Tarrant Rerional Water District (TRWD] - |EL7] 3353-2451

C ity County

City of Fart Worth/Tarrant County

FEMA Naticnal Flood
Imsurance Program

For gereral questions about the NFIF, contact the FEMA Map Infonmation and
Xchange [FMIX|: 1-E77-336-2627 [toll free), or email

at: FEMAMapEpecalist@riskmapcds com

For guestions abowt FEMA flood hazard mapping for this levee system, contact:
FEMA Ragion & FOC: berry Clark POC: Alsn bohnson
FRC BOO Morthi Loop 282 Office: 940-898-5270 Office: 940-383-7338
Dertan, TX 76209-3658

Main Number: 340-B53-3395

Mationsl Levee Datsbase

hetpa!rid ussce srmy.mil

FLOOD RISK ASSOCIATED WITH LEVEES CAN CHANGE
Enow wour risk, know your role, and take action!

ULE. ARMY CORPS OF ENGINEERS — FORT WORTH DISTRICT

819 TAYLOR 5T, FORT WORTH, TEXAS T6102
HTTP.WARAY. SWF. U SACE ARMY. MIL

Levee System Summary



What could be next at local
[ FCDMC Level?

* FCDMC Levee Safety Program Proposed

* Individual Structure Assessment (limited scope)

* FMEA as needed

* Levee Settlement & Face Erosion Markers re-survey

* High quality, measurable drone imagery - assist flood
fights

* Risk Management & Risk Reduction

Sharpened levee safety focus regardless of federal regs.



I Rlver Levee Trail | Tempe Rio Salado Multiuse Path,
| - FCD Levee west of Town Lake

\m
Frank Brown, P.E., CFM, C|V|I Engmeer
Civil Structures Branch, FCDMC Engineering Division
602-506-4617 or FrankBrown@mail.maricopa.gov

PMDC Levee Trail IPMDC Levee & Public Education
Please do_not shortcut! -

Shortcutting on the 'engineered levee makes
ruts WhICh may weaken the Ievee m a flood




