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FLOOD INSURANCE STUDY

MARICOPA COUNTY, ARIZONA

1. AUTHORITY FOR STUDY. This Type 15 Flood Insurance Study was prepared
by the Corps of Engineers for the Federal Insurance Administration, U.S.

Department of Housing and Urban Development, in accordance with the 1968

National Flood Insurance Act, as amended. Authority for its preparation

was provided by letters from the Office of the Chief of Engineers, ENGCW-
PF, dated 10 August 1971 and 27 September 1971, subject: "Type 15 Flood

Insurance Studies."

2. FPINANCING OF STUDY. Pursuant to Project Order No. 1, Inter-Agency

Agreement (IAA)-H-8-71, funds have been fully obligated by the Department
of Housing and Urban Developmént to cover Corps of Engineers' expenditures
in preparing this study.

3. DESCRIPTION QF AREA AND STUDY LIMITS. Maricopa County encompassing

a total area of 9,238 square miles is located in the South Central section
of the State of Arizona, and is shown on plate 1.

The incorporated cities within Maricopa County comprising an area of
approximately 108 square miles are not authorized as a part of this study.
The unincorporated County area of approximately 9,130 square miles
is the area authorized for this flood insurance study® however, much of
unincorporated Maricopa County includes government lands (approximately
34330 square miles) such as military facilities, national pafks, Indian

Reservations, and national forests that were not studied in this phase of

the flood insurance report.




The remaining 5,800 square miles of unincorporated Maricopa County
was zoned in accordance with the latest guidelines established for type
15 flood insurance studies,

The terrain varies in character from the numerous rugged mountain
ranges scattered throughout Maricopa County to the lower plains and .
deserts, Mount Ord Peak with an elevation of 7,155 feet is the highest
peint and is located in the uppermost northeast section of the County.

The lowest elevation in the County (425 feet) is in the southwest section
on the Sentinel Plain..

The County is further characterized by the many dams and reservoirs,
irrigation canals, and the never ending maze of intermittent streams. The
major rivers include the Gila, Salt, Agua Fria, Verde, New, .and Hassayampa,
all of which flow Intermittently.

Much of the unincorporated area in the vicinity of the cities is
urbanized with continuously expanding developments.

The past flooding history in Maricopa County indicates that many
seetions are subject to destructive flash floods, and that the larger
flood flows along the major rivers, streams, and washes have and will
continue to cause extensive damage to adjacent property as well as create
a dangerous threat to loss of life and menace to health. Even the lesser
flood flows can cause damage and disruption to everday activities in the
plains or desert areas where the depth of stream channels diminish and
overflow areas are shallow. The more recent floods in Maricopa County as
evidenced by newspaper accounts and television coverage bears out the

fact that loss of life, health menace, and extensive property damage are

atill with us.




As indicated in the Corps of Engineers Survey Report "Phoenix,
Arizona and Vicinity (Including New River)}" dated 15 January 1964, many
recommendations and proposals for channel improvements, clearance of
existing streambeds, and dam construction could alleviate or diminish

the flood threat.

4. DESCRIPTION OF WORK.

a. General. The work performed in developing this study and its
informational contents was governed by the criteria set forth in the
"Flood Insurance Studies, Guidelines™, published by the Federal
Insurance Administration, U. S. Department of Housing and Urban
Development in April 1972, and subsequent directives.

b. Hydrologic Studies. Flood frequency data for this study area

were developed from discharge-frequency relationships of historic floods

and hydrologic study analees accomplished by the Corps of Engineers.
The dischgrgéﬂfrequéncj-relafiqﬁshié fof Salt River as developed in

the Corps of Engineérs Survey Report on the Gila and Salt Rivers, dated

% December 1957, was used since this information was the best hydrological

data available at the time of this study. However, the Corps of Engineers
has scheduled for the near future a reevaluation of hydrology for the
Salt River flcod plain due to the changingltopography and new developments
in the area. This updated information should be compared and reevaluated
in subsequent flood insurance studies for Maricopa County.

c. Reaches. Areas subject to flooding for which profiles havé been
delineated are divided into specific reaches. Reach numbers are used to
designate areas with similar elevation-frequency characteristics;

A portion of four major rivers as described below were studied in “

detail:




(1) Salt River - approximately five miles of Salt River was studied
between the limits of Scottsdale Road in Tempe to about one-half mile
west of North Country Club Deive in Mesa. Salt River has a wide irreg-

ular sandy streambed with several meandering low flow channels. It is

also noted that several gravel pit operations are currently located at

various sections in the streambed with resultant deep depressions which .
would create voluminous storage until such time that these areas are

filled to original condition. The larger flows will overtop the river

banks flooding a vast plain area containing'residential and commercial

dwellings.

(2) Agua Fria River - Approximately eight and one-half miles of
Agua Fria River were studied from west Southern Avenue near tbe qonfluence
with the Gila River to Camelback Road near the confluence with New
River. The Agua Fria riverine area has a broad sandy flood plain with
a low flow meandering channel which has a past history of changing course
from one side of the flood plain to the othenr.

(3) New River - Approximately seven miles of New River, north of its
confluence with Agua Fria River, from southerly of Glendale Avenue to
northerly of Thunderbird Road are in the limits of this study reach.

The river section is fairly constant in width and has a slight meander-
ing alignment. The larger flood flows will overtop the banks encroach-
ing on the wide flood plain. . .

(4) Hassayampa River - Approximately ten miles of the Hassayampa
River was studied from the Yavapai County line from which it flows
southe@8sterly, to the confluence with Domingo Wash. The riverine area

of the Hassayampa has a meandering low flow channel and a flood plain

of varying width.




Approximately 13 miles of Cave Creek from Cave Creek Reservoir up-
stpeam to the confluence of Rowler and Mexican Washes, and approximately
5.1 miles of Skunk Creek from Hedgpeth Hills upstream to Black Canyon
Highway were also studied, but due to the lack of updated topography
at the writing of this report, water surface profiles could not be
determined with any acceptable degree of accuracy, and therefore these
areas were zoned "D" for future possible study.

d. Elevation-Frequency Data. Utilizing the hydrologic data pre-

viously mentioned in paragraph 4b, and available topographic maps, the
elevation-frequency relationships for Salt Rivér, Agua Fria River, New
River, and Hassayampa River were determined, and are shown in the fol-
lowing table of elevation-frequency data and graphically depicted as
exhibits 1 through 13.

e. Flood Hazard Factor. The Flood Hazard Factor (FHF) is a

number that identifies an individual elevation-frequency curve in a
series of generalized curves prepared by the Federal Insurance
Administration. The flood hazard factors most closely resembling the

computed elevation-frequency curves (Exhibits 1 through 13) are shown

in the following tabulation.




ELEVATION-FREQUENCY DATA AND FLOOD HAZARD FACTORS (FHEF')

ZONE | ELEVATIONS IN FEET (MEAN SEA LEVEL)
FLOODING
SOURCE & FREQUENCY IN YEARS FHE®
REACH .
10 Yp | 25 ¥r} 50 Yr | 100 Yr| 500 ¥Yr
Salt River Al |1172.1 | 1174.1| 1175.3 |1176.4| 1177.3 045 B
Agua Fria A2 927.0 | 927.8 | 928.5 | 929.0| 930.8 020 E
River A 3 94,0 | 945.0 | 9u45.8 | 946.5| 948.5 025 E
AL 961.5 962.5 963.8 965.0 969.8 035 D
A S 977.3 978.0 978.7 979.3 980.6 020 B
A 6 |1009.8 | 1010.6 | 1011.7 | 1012.8| 1016.9 030 D
A 7 |1020.7 | 1021.2| 1021.7 | 1022.2| 1023.5 015 D
New River A8 1090.7 | 1092.7 | 1094.2 { 1095.3| 1096.9 ous I
Hassayampa A9 |1847.8|1851.3| 1855.6 | 1861.3| 1872.0 135 C
River Al0 |1880.5 | 1882.2 | 1884.0 | 1886.2| 1890.0 060 F
All |[1823.0 (1925.0 ] 1926.4 | 1929.0( 1934.,5 060 D
Al2 |1996.3 §1997.5| 1998.8 | 2000.3| 2003.4 ouo C
Al3 2073.8 | 2074.8 | 2075.9 | 2076.9] 2079.9 030 D

% Refer to Federal Insurance Administration, "Flood Hazard Factors,
Depth-~Damage Curves, Elevation-Frequency Curves, Standard Rate
Tables,'" dated September 1970,




f. Zones. The study area is divided into zones which reflect
varying degrees of flood risk deriving from probable flooding of
specified magnitude. Zone boundary lines were generally established
along the center line of streets or other identifiable limits when

. possible. However, section lines were used in the undeveloped areas

where no other practical boundary features were available.

As shown on the Flood Insurance Study Zone Maps, Plates 2
through 24, the zone designations include:

(1) Zone A, This zone is utilized where the land is subject to

1m A B

flooding from floods up to and including the Ease flood Y 100-year-

i <
R, e e i

frequency flood), and when sufficient data are available to calculate
e,
a reasonably accurate flood profile.

(2) Zone B. This zone is utilized where an area is sub]ect to

o g

flooding from floods greater than theiﬁase floodi(loo-year frequency

R G A e IR S e

flood), up to and including the Standard Project Flood. Often zone B
NG

cannot be shown due to the steep character of the land; the erosive
character of the soil, which allows a Standard Project Flood to flow at
an elevation very close to the 100-year-frequency flood; or the small
scale of the map. When one or more of these conditions is present,

zone B is omitted and only zone A is shown. It is also utilized for

areas that are subject to sheet flooding from the base flood and lesser

‘ floodflows.

These zone maps also show base flood elevation lines extending

i g R

through zone A, representing water suvface elevatiens.:




Since up-dated topography was made available near the completion_
of this repert for some study areas within Maricopa Counfy, the areas
zoned A and B in this study should probably be reevaluated at a later
date to determine the manner in which the extent of flooding has been
affected by most recent developments. .

(3) Zone C. This zone contains the areas outside of the blocked-
out Standard Project Flood limits, where the flood risk is relatively
low.

However, the storm flows from the many intermittent streams located
in the undeveloped zone C areas could cause minor flood damage to any
future construqﬁion bordering the streams.

It is therefore recommended that areas bordering these intermittent
streams be studied for potential flcod hazards prior to construction and
proper measures be taken to protect the site from flood damage. Pro-
tection from local flooding can usually be accomplished by proper grad-
ing and other adequate flood damage prevention considerations.

(4) Zone D. This zone is utilized where flooding is a disfinct
possibility; however, either detailed information such as suitable
topography is lacking, or time and monies available were insufficient
for the detailed studies required for development of adequéte floed
profiles,

The zone D areas where existing residentiai, commerciai, and ‘
industrial developments are located should .receive further study at a
later date as time and monies become available. |

g. Profiles. Water surface profiles representing the l0-year

25-year, 50-year, l00-year, and standard project floods for the Salt




Agua Fria, New, and Hassayampa Rivers are shown on plates 235 through
46. The indicated water surfaces do not reflect the effects of
possible mudflows, landslides, or erosion, If the profiles are to be
utilized for cumnstruction purposes, the above effects must be
considered. |

h. Depth-Percent Damage Data.- Depth-percent damage relation-

ships for pprposes of analysis are not available for Maricopa County
and were not developed.

5. FLOODWAY DATA. By definition, a "floodway'" is the channel of a

watercourse and that portion of the adjeining flood plain required to
provide for the passage of the 100-year frequency discharge (discharge-
having a l-percent chance of occurrence in any given year) with an
insignificant ingrease in the water surface above that of the pre-
flocdway condition. Unless State or local requirements indicate a
specific allowable increase, an insignificant increase is considered
not more than 1 foof at any location. As a further definition, the
"Moodway fringe" is the portion of the 100-year flood plain locatad
between the floodway boundary and the outline of the 100-year flood.

a. Areas Considered. The study areas considered for purposes of

floodway delineation are as follows:

(1) The 8.5 mile section of Agua Fria River from the confluence
with the Gila River to the confluence with New River, which includes
approximately 3 miles within the Avondale City limits.

{2) The 7 mile section of New River from the confluence with

Agua Fria River northerly to Thunderbird Road which includes approxi-

mately 1.5 miles within the Peoria City limits.




(3) The 10 mile section of the Hassayampa River from the Yavapai
County line to the confluence with Domingo Wash which includes approxi-
mately 2 miles within the Wickenburg City limits,
The "floodway" for Salt River was not computed in this study due
to the inadequate topography available. Also, for the most part, only .
the main flow channel passes through the non corporate limits.

b. Local Coordination. Selection of preliminary floodway limits

was coordinated with officials of the Maricopa County Flood Control
District. Local officials have been advised of the study, and addi-
tional flood plain information is available to assist them in final
determinations of floodways. Such final determinations are the
responsibility of local Government.

¢, Assumptions and Considerations. The floodway data developed

for this study should be considered preliminary and further refinements
should be expected. For purposes of hydraulic computations it was
assumed that the floodway fringe area was filled solid and had neither
overbank storage nor floodflow capacity. Both hydrology and hydraulics
for the floodway were based on existing conditions.

d. Design Criteria. The preliminary floodway for the Agua Fria,

New, and Hassayampa Rivers to be reserved by zoning or encroachment lines,

are designed to pass the 100-year frequency discharges of 72,000, 6.___&‘3_(,000, .
and 705999,CUbi° feet per second respectively. Floodway liﬁits were deter

mined by using encroachments on each bank so that the cross-section, as

medified, would have the discharge carrying capacity of the natural

cross section, with an increase in the water surface elevation of not

more than 1 foot. The encroachment limits were developed by removing

1o




an equal amount of conveyance capacity from each side of the channel,
where possible. The flocd plain of the 100-year frequency flood under
existing conditions, Preliminary Floodway, Floodway Fringe areas, and
location of cross sections used in the floodway determinaticn are shown
on plates 47 through 59. Floodflow velocities in the Floodway Fringe

areas were limited to 5 feet per second and this requirement limited the

amount of encroachment at some sections. The actual limits of the 100-
year flood plain on the ground may vary slightly from those shown on the
plates because of map scale limitations which do not permit precise
plotting of the flooded area boundaries.

e. Water Surface Elevations. The 100-year frequency base flood's

water surface elevations under existing and allowable encroachment
conditions (with floodway), are shown for each cross section in the

following tabulation.

11




BASE FLOOD WATER SURFACE ELEVATIONS

Cross Floodway Elevation in Feet (Mean Sea Level)
Section Width Existing With Allowable
River Number (Feet) Condition Encreachment
Agua Fria 24 4,950 919.0 920.0 .
River 25 4,850 921.0 921.5
26 4,000 927.0 927.5
27 3,650 931.0 932.0
28 3,500 935.5 936.0
29 3,700 937.5 938.0
30 3,800 8939.0 9349.5
3l 3,800 941.5 942.0
32 \ 3,400 gh5.0 945,5
33 3,300 47,5 48,0
Y 3,900 951.0 951.5
35 4,000 956.5 957.0
36 3,400 962.5 962.5
37 Bridge 963.0 963.0
38 Bridge 968.0 963.0
39 4,800 964.5 965.0
Lo 4,000 965.0 965.5
1 4,000 966.5 967.0
42 4,400 a68.5 968.5
43 4,850 971.0 971.5
L 4,900 a74.0 g74.8
L5 4,800 977.5 978.0
46 4,500 979.5 280.0
w7 4,350 985.5 986.0
L8 L., 400 987.0 987.5%
L9 4,200 993.0 993.5
50 4,200 996.5 997.0
51 4,150 i,004.0 1,004.5
52 4,100 1,007.0 1,008.0
53 Bridge 1,010.5 1,011.0
54 Bridge 1,011.0 1,011.5
55 Bridge 1,012.5 1,013.0
56 « 4,900 1,013.0 1,013.5
57 6,600 1,018.0 1,018.5 .
New River 58 2,020 1,053.0 1,054.0
58 2,600 1,057.5 1,057.5
60 2,600 1,061.0 1,061.0
6l 2,400 1,061.5 1,061.5
62 2,400 1,062,0 1,062.0
63 2,100 1,068.,0 1,068.0
B4 2,400 1,072.0 1,072.0
65 ‘1,700 1,085,585 1,086.0

12
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6. DATA RETAINED ON FILE. Although not presented herein, field

inspection notes, topographic, hydrologic, hydraulic, and other backup
data and computations compiled in preparing this study are retained
on file in the Office of the Los Angeles District, Corps of Engineers.

7. ACKNOWLEDGEMENTS. The assistance and cooperation of the Maricopa .'

County Flood Control District and the Arizona Highway Department in
providing the topographic and base maps used in the study are grate-

fully acknowledged.
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PLOTTING DATA _
I\ Years | eLEvATIoN
500 1016.9
250 1014.6
100 " 1012.8

50 1014.7

25 1010.6

10 1009.8
INVERT 1008.6

AGUA FRIA RIVER
REACH NO. 6

FLOOD INSURANCE STUDY
MARICOPA COUNTY, ARIZONA

ELEVATION FREQUENCY
RELATIONSHIP
CORPS OF ENGINEERS, U. 5. ARMY
LOS ANGELES DISTRICT, CALIFORNIA
' PREPARED FOR
FEDERAL INSURANCE ADMINISTRATION
MARCH 1973
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ELEVATION IN FEET-

NOTES: | |
I.  CURVE CORRESPONDS TO FLOOD HAZARD FACTOR NO. O15D.

2. CURVE DEVELOPED FOR INDEX STATION AT STREAM MILE 8.2.
3.  SEE PLATE i3 FOR  REACH LOCATION.

® | ‘ — u:%g{"'“ Drmb AGUA FRIA RIVER
IN YEARS ELEVAT | ON = REACH NoO. 7
- p— FLOOD INSURANCE STUDY
250 1022.9 A MARICOPA COUNTY, ARIZONA
100 1022.2 ELEVATION FREQUENCY
50 1021.7 ' RELATIONSHIP
25 10212 ' ot aORES AT, CALROman
10 1020.7 : “PREPARED POR
PEDERAL INSURANCE ADMINISTRATION
INVERT 1018.7 WARCH 1673
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NOTES:

I.  CURVE CORRESPONDS TO FLOOD HAZARD FACTOR NO. OH5].
2.  CURVE DEVELOPED FOR MILE 4.17 INDEX STATION.

3. SEE PLATES I4 AND |5 FOR REACH LOCATION.

FREQUENCY FLOO
IN YEARS ELEVAT] ON REACH NO. 8
500 1096.9 : FLOOD INSURANCE STUDY
250 1096.2 : MARICOPA COUNTY, ARIZONA
100 1085.3 , ELEVATION FREQUENCY
B0 1084.2 - RELATIONSHIP
5[ ous o i
10 " 1080.7 _ PREPARED FOR
FEDERAL INSURANCE ADMINISTRATION
MARCH 1973
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NOTES:
l. CURVE CORRESPONKDS TO FLOOD HAZARD FACTOR NO. 135C.
2. CURVE DEVELOPED FOR MILE 40.5 INDEX STATION.
3. SEE PLATE 16 FOR REACH LOCATION.
PLOTTING DATA REACH NO. 9
FREQUENCY FLOOD
IN YEARS ELEVATION HASSAYAMPA RW_ER
500 1872.0 FLOOD INSURANCE STUDY .
250 14673 | MARICOPA COUNTY, ARIZONA
100 §861.3 * ELEVATION FREQUENCY
” 1955.6 ‘ RELAT/ONSHIP
CORPS OF INGINERRS, U, &
25 1851.3 . LOS ANGELES DISTRICT, cmrg:m
10 1847.8 PREPARED FOR
FEDERAL INSURANCE ADMINISTRATION
MARCH 1973
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NOTES:
I, CURVE CORRESPONDS TO FLOOD HAZARD FACTOR NO. O6OF.

2.  CURVE DEVELOPED FOR MILE 41.825 INDEX STATION.
8.1 SEE PLATES 16, 17 AND |8 FOR REACH LOCATION.

. PLOTTING DATA REACH NO. 10
FREQUENCY FLOOD
IN YEARS ELEVATION HASSAYAMPA RIVER
C00 1880.0 . FLOOD INSURANCE STUDY .
250 1888.4 - MARICOPA COUNTY, ARIZONA
(00 1886.2 _ ELEVATION FREQUENCY
50 - 1884 .0 B | RELATIONSHIP
CORPS OF ENGINEIRS, U. S. ARMY
25 1882.2 LOS ANGELES DISTRICT, CALIFORNIA
to 1880.5 PREPARED FOR
] PEDERAL INSURANCE ADMINISTRATION
MARCH 1973
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NOTES:
I.  CURVE CORRESPONDS TQ FLOOD HAZARD FACTOR NO. 060D.
2. CURVE DEVELOPED FOR MILE 43.45 INDEX STATION.
3. SEE PLATES I8 AND 19 FOR REACH LOCATION.
PLOTTING DATA REACH NO. |1
® Rl | HASSAYAMPA 1 VER
: : FLOOD INSURANCE STUDY
500 1934.5
250 1932. 1 _ MARICOPA COUNTY, ARIZONA
100 1929.0 ELEVATION FREQUENCY
50 (926.4 RELATIONSHIP
CORPS OF ENGINEERS, U. 5. ARMY -
256 1925.0 LOS ANGELES DISTRICT, CALFORNIA
(0 1923.0 PREPARED FOR
FEDERAL INSURANCE ADMINISTRATION
MARCH 1973
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NOTES: |

| CURVE CORRESPONDS TO FLOOD HAZARD FACTOR NO. 04OC.
2. CURVE DEVELOPED FOR MILE 46.075 INDEX STATION.

3.  SEE PLATES 19, 20 AND 2| FOR REACH LOCATION.

. PLOTTING DATA REACH NO. 12
FREQUENCY FLOOD
iN YEARS ELEVATION .HASSAYAMPA RIVER
FLOOD INSURANCE STUDY
500 2003.4
250 2002.1 . MAR|COPA COUNTY, ARIZONA
{00 2000.3 _ ELEVAT|ON FREQUENCY
50 1998.8 RELATIONSHIP
CORPS OF ENGINEERS, U. S,
26 1897.5 108 ANGHLES DISTRCT, CALIRORNA
: - FEDERAL INSURANCE ADMINISTRATION
MARCH 1973

EXHIBIT |2




500
400 :
/
. 7
300
200 - _!/,
| @ /
E? 100 : }ﬂ
& 7
& /
S /
&
o 50
g
] /
1 g !(] 2 o | 7 4 "
BELOW BASE FLOOD | ABOVE BASE FLOOD
ELEVATION IN FEET

NOTES:

I.  CURVE CORRESPONDS TO FLOOD HAZARD FACTOR NO. 030D.
2. CURVE DEVELOPED FOR MILE 49.0 INDEX STATION.

3. SEE PLATES 22, 23 AND 24 FOR REACH LOCATION.

PLOTTING DATA : REACH NO. i3
® e | o, HASSAYAMPA RIVER
: ' FLOOD INSURANCE STUDY
500 2079.9
250 2078.2 | - MARICOPA COUNTY, ARIZONA
{00 2076.9 ELEVATION FREQUENCY
” " 2075.9 | RELATIONSH| P
CORPS OF ENGINEERS, U, S, ARMY
25 . 2074.8 LOS ANGELES DISTRCT, CALIFORNIA
. FEDERAL INSURANCE ADMINISTRATION
MARCH 1973
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DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT, CORPS OF ENGINEERS

#. O, BOX 2711 !
LOS ANGELES, CALIFORNIA 20053 _ i

”’ﬂm
EI
M!umltuy.uutwcmy m.mxm’T

Division Inginesr, South Pacifin
ATTK: SPDIFD-Y

A typegraphical srror in ths subject report has bemm nativced. On page
13, BASE FLOOD WATER SURPACR ELEVATIONS, Cross Seetion No. 70, Rlavation
in Pest for Existing Conditions and with Allowsbls Encroschmemt showld

be 1118.5 end 1118.5, respactively, instead of 113i5.5 and 11i35.5. This
information 1s ferwarded to you for tramnsaittal through OCE vo the Fedaral
Insuranca Adnintatration.

POR THE DISTRICT ENGINKER:

M, mmm n:mm
Cy Yurn:
City Enginser

700 Muntcipal Building
251 ¥. Vashington Street
Phoenix, Arizonae 83063

 ¥x, Naxbart T, Donald

Chfief Enginecr & Ceneval Msnager

Flood Contrel Diatriet of Maricopa County
3325 Vest Durango Strest

Yhoenix, Arizems 85009
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