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SUBJECT: Upcoming Helicopter Survey Flights lo Evaluate Flood Control Levees 

Dear Chairman O'Brien: 

Starting in early September, the Department of Water Resources (DWR) will be conducting 
electromagnetic levee surveys using low-altitude helicopter flights. The helicopter will be carrying a 
torpedo-shaped survey "bird" suspended about 100 feet above the ground in order to gather important 
data on levees ranging from Orovillt? in the north to Luthrop in the south. 

Because homes, businesses, and other sensitive land uses are in close proximity to parts of the levee 
system, a vigorous media and outreach campaign is being conducted in order to generate public 
awareness and education. DWR is requesting your valuable assistance in disseminating information about 
the survey flights to your local constituents, community and civic groups, law enforcement, 9 1 I centers 
and schools, as appropriate. 

The survey flights, which are expected to last four to six weeks, will take place along portions of the 
Feather River, Bear River, American River, Sutter Bypass, Yolo Bypass, Sacramento River, 
Stanislaus River, San Joaquin River, and their tributaries. 

Enclosed, please find a map of the levees expected to be surveyed in your area, fact sheets that provide 
more details on the levee evaluation program, and a photo of the helicopter and survey "bird" for easy 
recognition (this photo is also available in electronic format upon request). 

Because flight plans are still under development at this time, DWR will beposting updatedflight 
schedules online at www.levees.water.ca.pov as they become available. 

If you need further information or have any questions or concerns, please contact Elizabeth Scott, DWR 
Public Affairs, at (916) 653-0979. 

Sin erely, f 
A 
Steve Mahnke 
Chief, Levee Evaluations and Repairs 





As on essential first steo in orovidino imoroved flood orotection f o ~  
tommunitier in the ~ e ~ t r o l ~ o l l e ~ ,  D"WR;S t ~ n d u t t i n ~ ~ e o t e t l ~ n i t o l  
exploration, testing, ond onolysis of stote ond federal levees thot 
protect the highly populated urbon oreos of greater Sotramento, 
Stockton/Lothrop, ond Morysville/Yubo City. (This program is being 
implemented simultaneously with vorious urgent levee repoirs.) 

To expedite flood control efforts oimed ot protecting these 
communities, levee evoluotions ore being conducted in o fast-track 
manner over o two- to three-yeor period. During this time, technitol 
specialists ore reviewing existing levee historical doto; conducting field 
explorotionr (including drilling and geophysical methods, olong with 
ossocioted loboratory testing); performing engineering, stability ond 
seepage onolyses; and preporing preliminary design and construction 
estimotes for repoiring and upgrading the levees, where needed. 

The goal is to provide information needed for the eventuol upgrade of 
levees to a 200-yeor level of flood protection in urbon oreos and the 
design level of protection in rurol oreos. 

As port of its mission, DWR is olso responding to requests to assist 
vorious locol agencies by surveying other nun-project-related levees 
during the evoluotion process. DWR is committed to assisting locol 
ogencies in determining the best woy to implement ond fund needed 
repairs to their levees. 

Levee Analyses 

Levee onolyses look at both the post and future (projected) 
performonce of flood control levees as i t  reiotes to seepage, stability, 
erosion, settlement, ond seismic foctors. To get o detailed picture of 

the flood tontrol system's current condition, experts study a wide 
range of critical levee properties, including: 

* Geomorphology (the processes thot shope ond olter surface 
features of the land) 
Levee topography (the configuration of levee surfaces, including 
elevation ond position of natural and mon-mode feotures) 
Subsurface geologic ond groundwoter conditions 

* Water levels of rivers ond channels 
Historical events 
Man-mode conditions 
Erosion conditions 

The results of the levee analyses will be reviewed by DWR, the 
Federal Emergency Monogement Agency (FEMA), the U.S. Army 
Corps of Engineers (USACE), and local agencies. 



Evatuation Methods 

In oddition to the bosic 
geotechnicol evoluotion 
progrom of drilling and 
boring to collect levee soil 
samples, other proven 
methods and innovative 
technologies ore being 
used to dkvelop o comprehensive understonding of the levees' 
existing subsurfoce conditions. These methods include regional 
geomorphologic assessments, detailed mopping of geomorphic 
feotures ond surficiol geologic deposits, Light Detection and 
Ranging (LiDAR) topogrophic surveys, geophysicol electromognetic 
[EM) survevs, and underwater bothvmetric survevs. Data collected 
from these'ond other methods is  u(ed to cumuloiively ossess the 
levees' structural integrity ond identify which oreos ore most in need 
of critic01 improvements or repoirs. 

Geotechnicol Evaluations (Dril l ing) 
Much of the evoluotion of the levees and 
their foundations is done by relatively 
stroighiforword methods (e.g., drilling 
and boring) to collect soil samples, 
which ore then onolyzed to assess 
subsurfoce cond i t i~~s .  These ongoing 
subsurfoce explorotions ore typically 
conducted at 1,000-foot intervals 
olong the levees, with addition01 
explorations done on the londside of 
the levees. Looking closely ot subsurfoce 

soil conditions-such as moisture, density, and soil g;oin size 
distribution-helps identify potential problems or weoknesses in 
the flood control structures. 

beomorphcioy ic  Assessments 
By studying the evolution of landforms ond the processes thot alter 
them, scientists can better ossess levee stability and understond the 
moteriols beneath the levees. For the levee evoluotion progrom, 
experts ore preporing a comprehensive surficiol geologic mop of 

Light Detection and  Ranging 
(UDARI Toaos ra~h i c  Surveys 
i ioht  ~etecthnlond Ronoino ' -- 
( ~ D A R )  technology depGyd in e 

- . .  
of the'flood control levee; i n  I 

spring 2007, helicopter flights equipped with LiDAR performed oeriol 
topogrophic surveys over approximotely 500 miles of levees stretching 
from Oroville to Lothrop. Airborne LiDAR produces occurote elevotion 
models for terroin, which helps in evoluoting the geotechnicol and 
erosion chorocteristics of the surveyed levees. 

Electromagnefic (EM) Surveys 
Another woy to evoluote levee subsurfoce 
conditions is by conducting geophysicol 
electromognetic (EM) surveys. Like 
LiDAR, this technology i s  deployed during 
helicopter flight5 over the levees. An EM 
survey "bird," which resembles on airborne 
torpedo, is  suspended from the helicopter 
obout 100 feet obove the levees. The 
EM technology senses variations in the 
ground's electrical conductivity to depths 
of more thon 100 feet underground. The 
goal is to mop importont chonges in soil 

types ond ground conditions, identifying zones where permeoble 
soils ore present or excessive woter penetrotion is  toking ploce. These 
surveys ore being conducted in late summer 2007 olong more thon 200 
miles of levees on the Feother River, Beor River, American River, Sutter 
Byposs, Yolo Byposs, Socromento River, Stonislous River, Son Jooquin 
River. nnd t r ih~~tnr ier~ 

Bathymetric Surveys 
Underwater bothymetric surveys 
ore explorations conducted by 
boots equipped with speciol 
multibeom sonar. These surveys 
produce detoiled topogrophic 
doto of the riverbed and riverbanks thot essentiolly form the base of 
the levee systems. The collected doto provide on imoge of the levees' 
underwoter structure thot connot be obtained by conventional land 
topographic methods. The doto ore especiolly importont in reveoling 
underwater erosion of the riverbonks. Bothymetric surveys ore 
scheduled for summer 2007 along ports of the Sacramento, Americon, 
Son Joaquin, and Coloveras Rivers. The survey's ultimate purpose is 
to supplement the above-water topogrophic data collectedduring the 
LiDAR survevs. Toaether, this information will be used to assist in the 
geotechnicol'evol&tion~f the levees. gl 

mops, geologic mops, and satellite imigery. Results of this effort 
will leod to o better understanding of the geologic moteriols directly 
beneoth existing levees ond of the geomorphic processes (e.g., 
erosion, deposition) responsible for those moteriols. 



Reflecting Governor Arnold Schwanenegger's long-term commitment to improving flood safety to prevent possible 
catastmphic flooding and loss of life, the State of California's Department of Woter Resources (DWR) i s  undertaking 
unprecedented efforts to evaluate and upgrade aging and deteriorating levees in the Sacramento and San Joaquin River 
Volleys and Ddta. 

Of highest priority, DWR i s  fully evaluating more than 300 miles of urban project levees in these areas, with plans to later 
survey the entire 1,f~00 miles of proied levees in the Centrol Valley. Funding for the levee evaluation efforts is provided 
through two large flood control bonds approved by California voters in November 2006, Pmpositions 84 and 1E. 

To get a detoiled picture of the Central Valley flood control 
system's current condition, experts study a wide range of critical 
levee properties, including geomorpholog (the forces that alter 
land features), levee topography (the conf!gvration of levee 
surfaces), subsurface geologic and groundwater conditions, the 
water levels of rivers and channels, historical events, mon- 
made conditions, and erosion conditions. A number of proven 
methods and innovative technologies are being used to assess 
the levees' structural integrity and identify which areas are 
most in need of improvements or repairs. I 
Airborne Electromagnetic Surveys I I 
Geophysical electromagnetic (EM) surveys ore one of the 
unique tools experts are using to examine levee subsurface 
conditions. Airborne EM surveys are conducted during low- 
level helicopter passes over selected levees. A survey "bird," 
which resembles an airborne torpedo (seephoto), is suspended 
from the helicopter about 100 feet above the levees. As the 

Detailed flight maps and schedules 
will be updated daily at: 

www.levees.waterca.gov 

helicopter flies porallel to the levees, the EM technology senses 
variations in the ground's electrical conductivity to depths of 
more than 100 feet underground. The goal is to mop important 

'Ore miles Of levees. Oroville in the north to Because homes, businesses, and other sensitive land uses are close to parts 
Lathrop in the the flights ore taking place 'long the of the levee system, DWR is coordinating with elected officials, community 
Feather Bypasst leoders, residents, law enforcement, and the media to ensure that local 
Bypass, Sacramento River, Stanislaus River, Son Jooquin River, communities ore of the purpose timing of the flyovers, 
and their tributaries. 



What  i s  "airborne electromagnetics"? 

Airborne electromagnetics (AEM) is an airborne geophysical 
technology developed for use i n  the mining industry to locate and 
map bodies af ore. I t  works by measuring variations in the electrical 
conductivity of the ground. In so doing, AEM is able to detect and 
map geological chongesond variations beneath the earth's surface. 

H o w  does it work? 

Electrical conductivity is measured using a helicopter carrying a 
torpedo-shaped "bird" that houses an electromagnetic transmitter 
and receiver system. The system transmits an electromagnetic field 
(radio waves] into theground and then measures the response that 
returns from the ground. The strength of the response changes as 
the geology af the earth changes. The data collected are processed 
into mapped images 
that give geophysicists a I 
com osiiion model of ihe 
eart g 's subsurface. I 
What  is  t he  suwey 
procedure? I 
The electronic sensors 
are carried i n  a 30-foot 
long tube (or "bird") thot 
weighs about 600 pounds. 
The bird is suspended 

flying environments. The helicopter stays high enough thot there is 
no rotor wash [windl felt on the around. I t  also keens well above 
power lines a d  o th i r  obstacles. The survey bird is ;ecurely fastened 
with a stainless-steel wire rape and a backup Kevlar safety rope. 

Does i t  a f f e d  livestock? 

The technology causes no ill effects to livestock and horses, but 
because low-flying helicopters are involved, there is the potential 
for livestock to be alarmed. 

Does it affect electronic or communications equipment? 

Because the electromagnetic field generated by the equipment is 
weak, electronic or communications equipment is  not adversely 
affected. rn 

typically departs in the 
morning and surveys during much of the day, weather and flying 
conditions permiting. I t  may land during the day to refuel, but ii 


