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The view from the street



Levee Safety

(10 rivers, washes & creeks)

(New River Levees “de-accredited” 
for FEMA purposes only 



Why? Hurricane Remnants     
& Tropical Storms
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Tropical Storm Nora 
September 25, 1997

Hurricane Norbert 
September 8, 2014



1,459 square miles 
to Lake Pleasant

2,784 square miles 
to Gila River



Why? Snow, Rain, Flooding
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13% of US population lives in delineated floodplain; 
less than 5% for Maricopa County









(as found at R9map.org)





USACE improved PI Reports

• 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



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.



Unlawful for any person or persons 
to build upon, alter, deface work 

built by the US 
to prevent floods 

unless Secretary of the Army 
grants permission



After-the-Fact 408 Permit Excerpts





Levee Vegetation - now

• 2016 Levee Vegetation (ETL 1110-2-583)

• 2017 re-consider 

vegetation policy,

Variance requests

on hold



2016 FEMA now 

REQUIRES EAPs for levee certification

Federal oversight - FEMA

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





FIRM Overlay with 2D Inundation 

20

Campbell 
Avenue

2D Inundation 
Area

Breach Location

FIRM Panel Leveed Area

Camelback Ranch Levee South



Pass Mountain Diversion Channel 
Levee



Skunk Creek 
Levees

FIRM Panel –
RED

USACE –
Blue

2D Model –
Yellow



NLD profile & overtopping



Levee SafetyThe Fight before the 
Flood Fight



Flood Fighting



Weak CSA Lift

26



Class A Shotcrete Levee Repair 
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2-60 inch RCP abandoned in place 
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(153 cubic yards later) 



Levee Topping Issue
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20 feet or more!



4 WD Damage 
& rock displacement



Increased 
Inspection 
Frequency

• Flapgates operated 

every quarter

• Pipes inspected by camera

every 5 years (new policy ’14)

• Engineering inspection 

every 3 years

• Regular O&M inspections



Levee Safety & Pipe Inspections



Levee Safety & Pipe Inspections



Levee Safety & Pipe Inspections



Maintenance, Maintenance, 
Maintenance



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



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.
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PMDC Levee Trail PMDC Levee & Public Education

Tempe Rio Salado Multiuse Path, 
FCD Levee west of Town Lake 

New River Levee Trail

Frank Brown, P.E., CFM, Civil Engineer
Civil Structures Branch, FCDMC Engineering Division
602-506-4617 or FrankBrown@mail.maricopa.gov


