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I, Study Contractor Information

Name of Study Contractor: Harris-Toups

Street Address of Study Contractor: 4131 N. 2hth St., Phoenix, Arizona 85016

Telephone No. of Study Contractor: 602~264-9665
Study Contractor Project Manager to be Contacted for Additonal iInformation

Edward A. Adair P.E.

Ii. FI!S Contract Information

Name of FIS Community: Unincorporated Areas
County: ‘ Maricopa County
State: Arizona

Private Contractor's Contract No. H-4008

Public Agency Interagency Agreement Nos.

Public Agency Project Order Nos.

111, Coordination

List the positions of the Community Officials and names of the Federal and

loca) agencies with whom the following aspects of the FIS were coordinated:

Base Maps Maricopa County Planning Department

Surveying . Arizona Dept. of Transportation - Division of Photogrammetry

and mapﬁing U.5.G.5.

Hy&rology apd Hydraulics Chief of Hydrology Section

Maricoﬁa County Flood Control District

Floodway

Date of Time and Cost Meeting ___ April 6, 1976

Date of Initial CCO Meeting

Additiona} Remarks: (Use separate sheet)




v, Scope of 5Study

Areas excluded from study:

Areas of Extraterritorial Jurlsdiction

Water Courses Studied:

Name: Aguila

Location: Northwest Maricopa County

Direction of Flow: Grass Wash - Northwest; Railroad - West

Limits of Study: 2.2 miles Grass Wash; 1.5 miles of Atchison,

Topeka and Santa Fe Railroad (Aguila Farm Channel)

Type of Study: Detail

Name: Apache Junction

Location: Northeast Maricopa County

Girection of Flow: Southwest direction

Limits of Study: 3.7 miles along state route 88
Type of Study: Detail

Name: i Arizona Canal

Location: Central Maricopa County

Direction of Flow: Northwest

Limits of thdy: ~ 67th Avenue to Skunk Creek

Tvpe of Study: Detail

Additional Remarks: (Use separate sheet)
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D N T O T G A R A WE R N S am e

Water Courses Studied:

Name: Cave Creek Wash + Tributaries

tocation: Northeast Maricopa County

Direction of Flow: Main wash - sceuthwest; tributaries -~ south

Limits of Study: Downstream limit Carefree Highway to 6.5 miles

upstream

Type of Study: Detail

Name: Grand Canal

Location: Central Maricopa County

Cirection of Flow: Southwest

Limits of Study: Camelback Road to Bethany Home Road . =
vicinity of 75th Avenue

Type of Study: Detail
Name: E Lizard Acres Wash
Location: North central Maricopa County

-

Direction of Flow: Southeasterly through the Town of Surprise

Limits of Study: pownstream limit is 0.8 miles upstream of Agua Fria River.

to East boﬁndary of Surprise, then from North boundary of Surprise to a point

3.08 miles upstream from Agua Fria River.
Tvpe of Study: Detail

Additional Remarks: (Use separate sheet)




Water Courses Studied:

Name: Little San Domingo Wash, Morristown

Location: North central Marijcopa County

Direction of Flow: Southwest

Limits of Study: U.S. Route 89 (downstream) to 0.7 miles upstream
Type of Study: Detail

Name: ‘ Skunk Creek

Location: North central Maricopa County

Birection of Flow: South

Limits of Study: Carefree Highway downstream to 8.8 miles upstream

Type of Study: Detail
Name: }Gila Bend Capal. Theba
Location: Southwest Maricopa County

~

Direction of Flow: Westerly along Southern Pacific Railroad to canal

E then Southwesterly along canal.
Limits of Study: 2 miles Southwest of intersection of Southern

Pacific Railroad with Gila Bend Caﬁa! to 1.5 Northeast of intersection.

Type of Study: Detail

Additional Remarks: {Use separate sheet)
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Water Courses Studied:

Name: Mockingbird Wash, near Wickenburg

Location: Northwest Maricopa County

Direction of Flow: Southwest

Limits of Study: downstream route 60 to 0.7 miles upstream

Type of Study: Detail

Name: Powder House Wash, Wickenburg

Location: Northwest Maricopa County

Direction of Flow: Southwest

Limits of Study: 0.3 miles upstream from confluence of Hassayampa River

to 0.9 miles upstream,

Type of Study: ~ Detail
Name: i Wittman
Location: Northwest Maricopa County

Direction of Flow: Southerly

Limits of Study: State Route 60, 70, 89 & U.S. Rt. 93 to a point

3265' upstream

Tvpe of Study: Detaijl

Additional Remarks: (Use separate sheet)




V. UNINCORPORATED COUNTY DESCRIPTION

A. Location and Population

1. South central Arizona

Major cities in Maricopa County; Phoenix, Tempe, Mesa. Glendale
Population 969,425

1970 Census

2w N
. . .

B. Development

1. Residential development is expanding rapidly in the Phoenix
metropolitan area. Most cities and towns have annexed
large amounts of county land in anticipation of continued
gro@th and developeré are actively subdividing agricultural

land both in the cities and on the surrounding county lands.

Commercial development has followed the trend away from the
city centers to neighborhood shopping centers and large '

shopping malls,

2. Most of the streams studied in the unincorporated county
lie In undeveloped areas. However, in areas with communities

both agricultural and residential dévelqpment has

occured in the floodplains of the normally dry washes.

3. Most of the land area in/Maricopa County is undeveloped but

the major land use is agricultural.

C. Meterology

1. Temperature
Summer (July) Low = 78° High = 104°
Winter (January) Low = 38° High = 65°

.~
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2. Annual Rainfall = 7.4 inches

3. The only way showmelt becomes a factor to flooding in Maricopa
County is when the Salt River or the Gila River flow with
runoff from snowmelt, flooding has occured in Maricopa County
in the past when warm spring rains have melted the snow in
the higher elevations of the watersheds resulting in runoff
. which exceeds the capacity of the reservoirs along these

rivers.

b, Flooding is caused by general storms of long duration and/or

by local thunderstorms of'high interisity and short duration.
D. Factors Affecting Flooding

1. Topography
The natural terrain in Maricopa County consists basically

of scattered rugged mountain ranges which are encompassed

2. Geomorphology
Throughout the county there are maﬁy desert washes. The
major streams that traverse the county are the Salt River,

the Gila River, the Agua Fria River and the Verde River.

3. Soils _
The alluvium comprising most of the desert valleys is
predominantly sand and silty sand containing varying
amounts of caliche. Recent alluyium is found along the
streambed channels and consists of uncemented si]té,:sands,

gravels, cobbles and boulders.

k, Vegetation
In general, vegetation is sparse, Cacti grow throughout the _
area alony with other desert shrubs. The vegetation tends
to be thicker along the stream courses and may include some
small trees. Perennial grasses form a very small portion of
the vegetaion but a good cover of annual grasses occur after

' by alluvial fans and desert valleys.

the winter rains.
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Vi,

VIil.

VilL.

5. Drainage Features
Bridges or culverts have been constructed at the major
water courses along the principal roadways. Minor routes

generally cross the water courses in dip sections.

PRINCIPAL FLOOD PROBLEMS

FLOOD PROTECTION MEASURES

HYDRCOLOGIC ANALYSIS

HYDRUALTC ANALYSIS

It was determined the four headings listed above could most
effectively be considered through discussion of the individual

water courses studied. The following is such a discussion.




UNINCORPORATED COMMUNITY OF AGUILA

AREA STUDIED

Aguila is located 79 miles northwest of Phoenix, Arizona, on U.S.
Highway 60. The Atchison, Topeka and Santa Fe Railroad traverses
the community and is parallel to Highway 60 in the western portion
of the study area. On the west side of the community the highway
and the railroad cross Grass Wash with bridge structures. Studied
in detail was the flooding hazards associated with a 2.2 mile reach
of Grass Wash and a 1.5 mile reach of the Atchison, Topeka and Santa
Fe Railroad. '

HYDROLOGY

Hydrologic determinations for all drainage areas affecting the
community of Aguila were obtained by use of the Soil Conservation
Service Computer Program TR-20. Peak discharges for the 2i-hour
storm of the required return frequencies are given in Table 1.

HYDRAULICS

Hydraulic calculations for this study were performed using the Corps
of Engineers Computer Program HEC-2.

Grass Wash

From the detailed topographic maps produced by Harris-Toups Associates
having a scale of 1" = 400' and a contour interval of 4 feet, sections
were obtained for the HEC-2 computer analysis. Geometrics of the high-
way and RR bridges were obtained from construction plans and from
measurements taken in the field. A floodway(based on equal loss

of conveyance) was computed upstream of the bridges but not on the
downstream side because a diversion dike has been constructed below
the bridges which diverts low flows out of the natural coutse,
However, this uncompacted earthen dike will not adequately divert
larger flows in Grass Wash. The only land use in this area is
agricultural. Due to the indeterminate nature of the diversion

a floodway was not computed downstream of the bridges. Mannings

"n'"' values were chosen from field inspection and determined to range
from 0.025 to 0.040 for the channel and 0.025 to 0.045 for the over-
bank. Starting water surface elevations were obtained by the slope
area method.




HYDRAULICS {Continued)

Atchison Topeka and Santa Fe Railroad

Flows originating north of the railroad are collected in a large
drainage channel along the railroad and conveyed through the Aguila
Farms fields to Centennial Wash. The maximum capacity of the channel
is estimated to be 5000 cfs. The excess Tlow spreads out over a
large area at two feet average depth for the 100-year flood and
finally merge with the Grass Wash flows. A backwater analysis was
performed using HEC-2, Manning's '"'n'" values were chosen from field
investigation and determined to be 0.030 for the channel and 0,040
for the overbank area. Starting water surface elevations were
obtained by the slope area method. A 500-year flood frequency

was not investigated due to the area being subject to shallow flooding
conditions.

FLOOD ZONES

Flood zones were determined to be Zone A2 and B.




AGUILA

TABLE 1. SUMMARY OF DISCHARGES

PEAK DISCHARGES (cfs)
LOCATION DRAINAGE AREA 10-Year . 50-Year 100-Year
. Square miles . o

GRASS WASH 83 6,380 11,600 14,400
at Highway 60 ' '

AGUILA FARMS CHANNEL - 216 _ 5,450 12,000 16,000

at Eagle Eye Avenue

CHANNEL BETWEEN HIGHWAY 60 & RAILROAD 2.8 ' Loo 135 915

at Eagle Eye‘Avehue

Note: The 500-year discharges were not computed because the entire vicinity of Aguila is subject to shallow

flooding less than one foot in depth (Zone B).
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UNINCORPORATED COMMUNITY OF APACHE JUNCTION

AREA STUDIED

Apache Junction is located on an alluvial fan at the base of the
Superstition Mountains. The drainage area affecting the flood
insurance study area of Apache Junction is composed of 14.4 square
miles which is controlled by flood control structures of the Soil
Conservation Services and the natural drainage boundary. The flood
control structures which divert and store the 100.year storm dis-
charge, thus regulating the drainage area, are the Spook Hill Dam,
Signal Butte Floodway, Signal Butte Dam, and the Pass Mountain Dam.
The Apache Junction Floodway and the Apache Junction Dam were not
considered in the drainage boundary due to their anticipated project
schedule. The runoff generated by the drainage area flows in a
southwest direction, where ground slopes are at one percent. Resi-
dential development is found throughout the drainage area with
commercial development located along U.S. Route 60.

HYDROLOGY

Hydrology was performed by use of Soil Conservation Services Computer
Program TR-20. Flood peaks and volumes for the various areas are
presented in Table 1. :

HYDRAULICS

A vast network of intermingling channels are found throughout the
alluvial fan. These erodable channels do not allow an accurate
account of flooding limits but lead to the conclusion that overland
flow and channel flow will co-exist for the 100 year storm discharges.
Since flooding over alluvial fans exhibits erratic and unpredictable
behavior a potential flcood hazard zone of AF! has been designated.
This zone is based on hydraulic calculations of typical sections
throughout the study area. FIlA's general study requirements for
shallow flooding areas apply to alluvial fans, so that only 100 vear
flooding is evaluated, and water surface profiles are not computed.

FLOOD ZONES

Apache Jdunction is located on an alluvial fan, therefore the special
flood insurance zone of AFl has been assigned.

(2




TABLE 1. SUMMARY OF DISCHARGES

APACHE. JUNCTION

[.D. DRAINAGE AREA PEAK DISCHARGES
* NUMBER square miles 10-Year 50 Year 100 Year

1 3.18 517 1000 \1232/ D

2 3.62 533 1025 <1261 0

3 2.64 433 831 1021

b 3.50 501 958 1177

7 4,81 683 1320 1626

10 5.27 707 1362 1677

13 6.33 824 1584 1951

16 7.31 1800

P
i

See Drainage Area Map
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TABLE 1.

SUMMARY OF DISCHARGES

APACHE JUNCTION

1.D. DRAINAGE AREA PEAK DiSCHARGES
* NUMBER square miles 10-Year 50 Year 100 Year
1 3.18 517 1000 1232
2 3.62 533 1025 1261
3 2,64 433 831 1021
4 3.50 501 958 1177
7 4,81 683 1320 1626
10 £.27 707 1362 1677
13 6.33 82k 1584 1951
i6 7.3 931 1800 2219
# See Drainage Area Map
. /S .
.




UNINCORPORATED AREA OF MARICOPA COUNTY

ARIZONA CANAL

AREA STUDIED

The Arizona Canal is an irrigation canal under the jurisdiction of the
Salt River Water Users Association. The canal has a capacity of 800 cfs
and provides limited flood control by intercepting low flows. Larger
flood flows either break the canal directly or cause flow to pond and

be diverted along the canal bank. The canal was analyzed from 67th Avenue
to Skunk Creek.

HYDROLOGY

The S$.C.S5. TR-20 Computer Program for hydrology was used to determine
flood peaks and volumes. A peak discharge of 1220 cfs with an associated
volume of 410 acre feet was computed for the 100-year storm.

HYDRAULICS

The hydraulic analyses was based upon detailed topographic mapping -

200 scale with 4 foot contour intervals. .Cross-sections were taken
perpendicular to the canal banks, flood hazard areas were then determined
by projecting top of canal banks to upstream natural ground. The canal
banks do not provide permanent retention for storm flows but rather
divert storm flows along its bank. A downstream flooding hazarg due to
potential breaks in the canhal levees was analyzed for canal banks
exceeding two feet in height. This analysis consisted of a determination
of the distance required for flow through a break in the canal bank to
spread and be reduced to one foot in depth. This analysis is based on
the following assumptions:

1. A canal breach can occur'at any point.
2. The width of the break in the canal bank would be from 50 to 100 feet.

3. From the break in the canal bank, flood waters would spread at a
theoretical 45° angle from the canal bank.

k. Downstream section where flow is to be reduced to one foot in depth'
is analyzed by Manning's equation using an '"n'' value of .08 for
developed conditions.

5. The peak discharge to be analyzed -at a potential canal break was the
maximum canal capacity or the ceoncentration of peak flows from runoff
in the watershed, whichever is greater. As a result of this analysis,




- - -" - -
8 - &
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a family of curves was developed to obtain the distance required

for the flow to be reduced to one foot in depth with the height of
the canal bank and the discharge at the point of the break. The
resulting flood hazard areas below the banks of the Arizona Canal is
shown on the accompanying work maps.

FLOODING ZONES

The shallow flooding zones were computed for Arizona Canal, Zone AQ2
and Zone A03. Zone B for areas outside of the A0 Zones.

/7
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UNINCORPORATED COMMUNITY OF CAVE CREEK

CAVE CREEK WASH AND & TRIBUTARIES

AREA STUDIED

Cave Creek Wash and it's numerous tributaries drain a mountainous area of
127 square miles. The following washes were studied in detail; Cave

Creek Wash, Willpw Springs Wash, Ocotillo Wash, Rowe Wash, Galloway Wash,
Grapevine WashziAndora Hills Wash, and-an—unnamed-wash—spproximately—2:3
mH-}es—dewnrst+ ' i . The area studied is upstream of the
proposed Cave Buttes Dam and the existing Cave Creek Dam. There are no
major flood control structures within the investigated drainage area. Cave
Creek Wash is the main wash, it flows in a southwest direction over terrain
sloping at 0.9%. '

HYDROLOGY

Hydrology was performed through the use of Soil Conservation Services
Computer Program TR-20. Flood peaks for the various areas are presented
in Table 1.

HYDRAULICS

Water surface profiles were computed for Cave Creek Wash and six tributaries
using the U.S. Army Corps of Engineers computer program HEC~2, Floodplain
delineations were computed for 10, 50, 100 and 500-year flooding. Because
of excessive stream velocities, a floodway was acceptable for only the

lower portion of Cave Creek Wash from Sec. 29.00 - 32.66. The floodway

was calculated using equal loss of conveyance on each side with a maximum
one foot rise in water surface. Manning's '"n'' values were determined to
range from .020 to .045 for the channel and .020 to .052 for overbanks.
Field investigations produced the ''n" values. Initial computer runs indicated
supercritical flow. Some washes were producing a critical depth at every
section. This condition was discussed by Harris-Toups with Maricopa County
and FIA. |t was agreed upon that supercritical flow does not effectively
represent the hydraulic flow conditions of this area. Computer models

would reflect subcritical flows with starting water surface elevations
reflecting the slope area method.

FLOOD ZONES

Flood zones were determined to be A2, A3, A4, A5, D and Zone B.
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CAVE CREEK WASH AND TRIBUTARIES

TABLE 1 SUMMARY OF D1SCHARGES
DRAINAGE AREA PEAK DISCHARGES (CFS)}
%§.D. FLOODING SQURCE 5 LOCATION (Square Miles) 10-Year 50-Year . 100-Year 500-Year
A Cave Creek Wash below Carefree 126.92 20,600 32,975 36,860 52,000
Highway.
B Cave Creek Wash above Carefree 121.52 20,130 32,180 35,500 51,000
Highway
¢ Cave Creek Wash at intersection 115. 14 19,640 31,430 35,000 50,000
with Andora Hills Wash ' : :
D Cave Creek Wash above intersebtion 80.28 13,210 21,480 23,600 33,000
with Willow Springs Wash :
E ‘Willow‘Springs Wash above confluence 5.03 3.735 - 5,565 6,240 8,250
with Cave Creek Wash '
. F Willow Springs Wash, 0.70 river - 4.83 3,810 - 5,660 - 6,340 8,400
- miles above confluence with Lave
: treek Wash
G Wiilow Springs Wash, 0.80 river miles 3.10 2,920 L,36g0 4,800 . 6,220
above confluence with Cave Creek Wash :
H Ocotillo Wash near intersection of 2,84 2,800 h,1ho | k,530 6,200
Rockaway Hills Drive and Fleming :
Springs Road
| Ocotillo Wash above confluence with 3.7 3,200 4,820 | 5,420 7,200
Cave Creek Wash : : '

ota
w

See Location Map
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CAVE THEEL CONTHVIED

TABLE 1 SUMMARY OF bISCHARGES (Continued)
DRAINAGE AREA PEAK DISCHARGES (CFS) !
*1.D. FLOODING SOURCE & LOCATION {Square Miles) 10-Year 50-Year 100-Year 500-Year
J Andora Hi)ls Wash above confluence 2.75 1,450 2,275 2,585 3,550
with Cave Creek Wash
K Andora Hills Wash above School 1.60 1,070 1,615 1,820 2,500
House Road
L Andora Hills Wash below .56 15 635 715 _ 980
Scottsdale Road -
M Rowe Wash above confluence with 5.49 4,165 6,130 6,940 9,200
Galloway Wash ' '
N Rowe Wash, 2.5 river miles above R %1 4,030 5,940 6,645 8,800
confluence with Galloway Wash
0 Galloway Wash, 0.21 river miles 20.86 10,720 16,675 18,900 26,000
above confluence with Cave Creek Wash '
P Galloway Wash at intersection with 20.47 10,870 16,920 19,180 26,400
Spur Cross Road -
? Q Galloway Wash, above confluence with 14.98 7,430 11,770 13,400 18,700
Rowe Wash
R Galloway Wash, at intersection with 14,55 7,470 11,800 13,425 18,700

Grapevine Wash

5 Calloway Wash, 1.37 river miles .35 170 285 330 485
above confluence with Grapevine Wash.

See Location Map
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UNINCORPORATED AREA OF MARICOPA COUNTY

GRAND CANAL

AREA STUDIED

The Grand Canal is an irrigation canal under the jurisdiction of the Salt
River Water Users Association. The canal has a capacity of 600 cfs and
provides limited flood control by intercepting low flows. Larger flood
flows either break the canal directly or cause flow to pond and be diverted
along the canal bank. The canal was analyzed from Camelback Road to Bethany
Home Road.

HYDROLOGY

The $.C.S5. TR-20 Computer Program for hydrology was used to determine flood
peaks and volumes. A peak discharge of 5200 cfs with an associated volume
of 2800 acre feet was computed for the 100-year storm,

HYDRAULICS

The hydraulic analyses was based upon detailed topographic mapping - 400
scale with 4 foot contour intervals. Flood hazard areas were determined by
projecting top of canal banks to upstream natural ground. A 2one designation
was then based on average depth of water. The canal banks do not provide
permanent retention for storm flows but rather divert storm flows along its
bank. Based on the canal being one foot above grade, it was determined that
there will be no special flood hazard on the downstream side of Grand Canal
between Camelback Road and Bethany Home Road.

FLOODING ZONES

A zone of A0l was determined for the upstream segment of Grand Canal. A
B Zpne was determined for the downstream segment of Grand Canal.

. B




UNINCORPORATED MARICOPA COUNTY

LIZARD ACRES WASH

AREA STUDIED

Lizard Acres Wash is approximately 20 miles Northwest of Phoenix. Approx-
imately two miles of Lizard Acres Wash was studied in detail. The
drainage area contributing to the study reach is composed of 8.4

square miles. The watershed slopes generally to the Southeast at

0.6%. Major structures in the area are the McMicken Dam outlet channel

and the channel located north of Deer Valley Road. The McMicken Dam

with an initial storage capacity of 19,300 acre feet when constructed
by the Corps of Engineers in 1956. No recent surveys for storage
capacity have been undertaken. The dam serves as a barrier to flood-
waters North of the structure. Present development is sparse although
there exists high residential growth potential because of the areas

nearness to the Town of Surprise and the community of Sun City.
HYDROLOGY

Hydrologic determinations of the 10, 50 and 100 year discharges for
Lizard Acres Wash were computed by use of the Soil Conservation Service
Computer Program TR-20. The 500 vear discharge was derived using a

Gumbol plot. Peak discharges and drainage areas are given in Table 1.

HYDRAULICS

The Corps of Engineers HEC-2 computer program was used to determine
water surface profiles. Manning's 'n'' values were determined by field
inspection and range from 0.034 to 0.070 for the overbanks, Normal

depth was used for the starting water surface elevations. The floodway

23




UNINCORPORATED MARICOPA COUNTY
L1ZARD ACRES WASH

HYDRAULICS (con't)

was determined by equal conveyance reduction. Due to the flatness of
the drainage areas, lands outside of defined flow paths cause local
rainfall to runoff in sheet flow patterns. Because of manmade features

and local depressions this land is capable of flooding to a depth of

1.0 foot or less from local rainfall. Therefore, all areas outside of

the 100 year flood delineation have been desighated as Zone B.

FLLOODING ZONES

Flood zones were determined to be A3 and B.




L1ZARD ACRES WASH

TABLE 1. SUMMARY OF DISCHARGES

LOCAT!ION

El Mirage Road, 1/4 mile
South of Bell Road

South of Bell Road, 1/4 mile
East of Dysart Road

Near Bell Road, 1/4 mile
East of Dysart Road

DRAINAGE AREA
Square miles

8.37

6.66

PEAK DISCHARGES (cfs)

lO—yéar 50-year “100-year 6K00-year
777 1745 211k 3000

545 1228 1489 2500

261 568 683

1500




UNINCORPORATED COMMUNITY OF MORRISTOWN

AREA STUDIED

Little San Domingo Wash is a well defined wash with deep side walls
which convey water in a southwest direction over average ground slopes
of 1%. The wash drains 6.2 square miles of desert highlands. U.S.
Route 89 is the only major structure in the study area, Route 89 crosses
Little San Domingo Wash with 4=10 foot wide by 7 foot high box culverts.
The crossing is located north of Morristown which consists of small
houses and mobile homes. '

HYDROLOGY

Hydrology was performed by use of Soil Conservation Services Computer

Program TR-20. Flood peaks for the various areas are presented in
Table 1.

HYDRAULICS

A backwater analysis was performed using HEC-2., Based on hazardous

high velocites a floodway was not computed for San Domingo Wash.

Starting water surface elevations were determined from a culvert analysis.
Manning's "n'" values were chosen from field inspections and determined

to be 0.03 for the channel and 0.04 for the overbanks.

FLOOD ZONES

The entire reach was fouhd to be within a flood zbne;nthat zone being A3.

7




MORR1ISTOWN

- TABLE 1. SUMMARY OF DISCHARGES

DRAINAGE AREA ~ PEAK DISCHARGES (cfs)
LOCATION Square miles 10-year 50-year 100-year 500-year

Little San Domingo Wash

at U.S. Route 89 - 6.2 1685 2616 3091 4250




UNINCORPORATED AREA OF MARICOPA COUNTY

SKUNK CREEK

AREA STUDIED

The Skunk Creek Flood lInsurance Study includes 8.8 miles of detall study
located north of the Carefree Highway. The Carefree Highway crosses
Skunk Creek 16.7 river miles upstream of it's confluence with New River
and 24 miles north of downtown Phoenix. The section of Skunk Creek
being studied flows from north to south at an average one percent slope
in a well-defined wash which exhibits a limited amount of braiding.

HYDROLOGY

Hydrologic determinations of 10, 50 and 100-year discharges for the Skunk
Creek drainage area were obtained by use of the Soil Conservation Service
Computer Program TR-20. The h00-year discharges were obtained from a
Gumbol Plot. Drainage area size and peak discharges for selected concen-
tration points along Skupk Creek are given in Table 1. Hydrologic
computations were contimed south of the study area to Deer Valley Road

so that the discharges at this location could be compared with the 1976
study at this location by the Corps of Engineers. The discharges were
found to be in close agreement.

HYDRAULICS

Detailed topographic maps were prepared for the study area having a
scale of 1" = 400" and a contour interval of 4'. Cross-sections were
selected at regular intervals along Skunk Creek. The Corps of Engineers
Computer Program HEC-2 was used to compute the water surface profiles.
There are no bridges or drainage structures located in the study area.
Starting water surface elevations were computed by the slope area method,
The "n"' vatlues vary from .035 to .050 for the channel and from ,045

to .050 for the overbanks. The 'n'' values are relatively high in

some areas because of the density of established vegetation consisting
of Palo Verde Trees, lronwood and Creosote Bushes and Cactus of various
varieties. All "n'' values were determined by field investigations.

FLOODING ZONES

Flood zones were determined to be A3, B and D.




SKUNK CREEK

TABLE 1. SUMMARY OF DISCHARGES
DRAINAGE AREA PEAK DiSCHARGE
LOCATION (Sg.Mi.) 10-Year  50-Year 100-Year 500-Year

SKUNK CREEK

at Carefree HiQhway L9, 7 14,600 21,400 31,300 40,800
at Rodger Creek 41.00 13,100 - 19,100 28,100 36,000
at Cline Creek 33.08 11,100 16,200 23,800 30,000
at Tejon Drive 16.86 5,870 8,590 12,600 16,000
at Zorrillo Drive 11.06 ’ 4,390 6,400 9,350 11,800
at New River Road 8.02 3,370 4,910 7,200 9,200

at Upper Study Limit 2.83 1,730 2,500 3,650 4,600




UNTINCORPORATED COMMUNITY OF THEBA

AREA STURIED

Theba is located nine miles west of Gila Bend, Arizona, on Interstate 8.
The surrounding developments are strictly agricultural and related
interests. The community is made up of about 15 residences, with major
buildings limited to a general store, an elementary school, a cotton

. gin, a machine shop and an equipment yard. Major features in the

area are the Southern Pacific Railroad, Interstate Highway 8 and the
Gila Bend Canal.

HYDROLOGY

The drainage area contributing runoff to the study reach is 16 square
miles of alluvial fan and runoff from the 100 yvear flood will be impeded
by the railroad embankment and the banks of the Gila Bend Canal., The

estimated volume of runoff is 2,100 acre-feet with a total peak dis-
charge of 2,880 cfs for the 100 year event. Peak volume is from a

24 hour)storm and peak runoff occurs from a 3 hour storm (S.C.S. Method:
Part 11).

HYDRAULICS

The maximum available volume of storage behind the railroad and the
canal is U450 acre-feet, therefore overtopping will occur. The flooding

"limits due to ponding behind the banks was determined by projecting the

average height of embankment, less one foot to allow for shallow flooding
less than one foot in depth {(Zone B).

Since the canal banks may be overtopped, a flooding hazard exists-
downslope from potential canal breaches. By using Mannings Equation
and an estimated peak discharge the distance required for the flow to
spread at 45 degree angles and be reduced to one foot in depth was
calculated.

FLOOD ZONES

The resulting special flood hazard areas are shown as A02 Zones

and average depths of flooding are indicated. Runoff will generally
occur in sheet flow fashion with average depth less than one foot;
hence the general area is designated Zone B.




"UNINCORPORATED AREA OF MARICOPA COUNTY

MOCKINGBIRD WASH - VICINITY OF WICKENBURG

AREA STUDIED

Mockinghird Wash, a tributary of the Hassayampa River, is located
approximately 2 miles southeast of Wickenburg. The wash is well defined
with steep side walls. Mockingbird Wash drains seven square miles of
desert hightand in a southwest direction over an average slope of 2.3
percent. U.S. Route 60 crosses the wash with two 20' x 6' box culverts.,
There is development upstream of Route 60, particularly in the western
portion of the wash. This development consists of vesidential homes.

HYDROLOGY

Hydrology was performed through the use of Soil Conservation Services
Computer Program TR-20. Flood peaks are presented in Table |.

HYDRAULICS

A backwater analysis was performed using HEC-2., Manning's ''m" values
were chosen from field investigation, and determined to range from
0.030 to 0.037 for the channel and 0.035 to 0.042 for the overbank
areas. Starting water surface elevations are based on a culvert
analysis. A floodway was not computed because of the excessively high
velocities encountered. There exists two sections downstream just
before the highway where the ENDST does not match the delineation.

It was determined that a breakout or divide flow condition will exist
upstream of this area. The breakout water will stay in this overbank
area and not return to the designated channel area. Thus the reason
for the delineation along the western border.

FLOOD ZONES

Flood zones were determined to bé A2 and A7.

3y




MOCKINGBIRD WASH

TABLE 1. SUMMARY OF DISCHARGES

LOCATION

Mockingbird Wash at
U.5. Route 60

3210 Upstream of U.S.
Route 60

DRAINAGE AREA
Square miles

6.87

S 511

PEAK DISCHARGES (cfs)

10-year 50-year ' 100-year 500-year
2750 4ok 5060 7400
2079 6000

3056 3830 .




UNINCORPORATED AREA OF MARICOPA COUNTY

POWDER HOUSE WASH - VACINITY OF WICKENBURG

AREA STUDIED

Powder House Wash, a tributary of the Hassayampa River, passes through

a portion of the Town of Wickenburg before discharging into the Hassayampa
River. The wash drains two square miles of desert highlands. The wash

is well defined and carries flows in a southwest direction over an

average slope of 2.2 percent. There exists a limited amount of residential
development in the downstream area of the study.

HYDROLOGY

Floodpeaks were reviewed and accepted from the Corps of Engineers

1965 report titled FLOODPLAIN INFORMATION STUDY FOR MARICOPA COUNTY, AZ.,
VOLUME 1V, WICKENBURG REPORT. Flood peaks are presented in Table 1.

The 50 and i100-year peak flows were obtained from plate 5 of the above
report and the 10 and 500-year peak flows were obtained using a Gumbol
plot.

HYDRAULICS

A backwater analysis was performed using computer program HEC-2.
Roughness coefficient (''n" values) were determined from a field invest-
igation. A value of 0.03 was assigned to the channel, while 0.035

was assigned to the overbank areas. Starting water surface elevations
were determined by the slope area method. A floodway was not computed
for the upper portion of the wash, due to high flow velocities.

FLOOD ZONES

The entire wash was found to be within Zone A4.

23




POWER HOUSE WASH

TABLE 1. SUMMARY OF DISCHARGES

c DRAINAGE AREA PEAK DISCHARGES (cfs)
LOCATION Square miles 10-year 50-year 100~year 500-year
Power House Wash 1690
feet above confluence
with Hassayampa River 2.0 300 1300 1990 L4hoo

bt

-
-




UNINCORPORATED COMMUNITY OF WITTMAN

AREA STUDIED

The unincorporated community of Wittman is located approximately 25
miles northwest of Phoenix on U,S. Highway 60, 70 & 89. The drainage
area affecting the flood insurance study for the Wittman area
consists of 8.63 square miles. The runoff flows in a southerly
direction with an approximate slope of 1.2 percent. Major structures
in the area are the Atchison Topeka and $Santa Fe Railroad, and U.S.
Highway 60, 70 & 89, which run parallel Lo each other in a north-
west dlrectton through Wittman,

HYDROLOGY

Hydrologic determination of the 10, 50 and 100-year discharges for

the drainage area affecting the Wittman area were obtained by use of
the Soil Conservation Service Computer Program TR-20. This data
allowed the 500 year discharge magnitude to be obtained from a

Gumbel plot, which is a plot of discharges versus recurrence intervals.
Peak discharges and drainage areas are given in Table 1. The areas
outside the 100 year floodplain (generated from backwater analysis)
were determined to be subject to shallow flooding of one foot or

less, therefore, there is no separation between this condition and

the 500 year floodplain from the backwater analysis.

HYDRAULICS

The Corps of Engineers HEC-2 computer program was used to determine
water surface profiles. -Manning's ''n'" values were determined to

be 0.035 for overbank flow and .033 for channel flow by field
inspection. The backwater causing effects of the highway and railroad
bridges were taken into account in the backwater analysis. Starting
water elevations were determined by the slope area method and a
computed highwater of the highway bridge. A floodway was not computed
because of excessive velocities above Center Street and divided flow
below Center Street.

FLOODING ZONES

Flood zones were determined to be A2 and B.




WITTMAN
TABLE 1. SUMMARY OF DISCHARGES

DRAINAGE AREA PEAK DISCHARGES (cfs)
LOCAT!ON Square miles- 10-year 50-year IOO—year' 500-year

ATgSF Railroad, 1/4 mile

East of Center Street 8.63 1759 2770 3063 L350




: i

| A 5.54 224 )97 9.6 1 21573 | 21573 ao

: B 57¢ /030 S350 2.6 2/eb.i 21596 4.5

¢ Ly oo | 2824 | so | 225 | 21418 | ho

| D 45 | Jee | 366¢ | 38 | 2end | 2iec8| o
E 48/ 120 | yswa | 29 | 27 | 2ic2 | 0.9
F 71 )50 2953 | 47 2730 | 217271 23

o et e e

1. FLOODWAY TERMINATED BELOW THIS SECTION
2. MILES INCREASING UPSTREAM

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
;. Federal Insurtace Administration FLUUBWAY DATA |
|21  MARICOPA COUNTY, AZ . - —
- |- UNINCORPORATED AREA AGUILA, GHASS WASH
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FLOODING SOURCE FLOODWAY WATER s%zssf:ctéoé)&vmm
CROSS SECTION DISTANCE! “(’::2_3” i:%é%j VEEE’%-Y FL%E%?Y F‘C:%:%E:Y DiFF‘iiiNCE
A 29.00 450 3088 1.7 /833.3 /833.3 0.0
B 29.19 496 | ‘2892 127 | 18411 | 84l | a0
c 29.39 55/ Y376 8 5 /18426 | /848.¢ /.0

D, 29.57 530 | 2974 | 124 | 8590 | 18590 a0
£ 29.70 535 | 30sy 2.0 | 1843 | J3ssz | ol
- 2973 520 503 8.2 /85%.4 /2689 | 5.7
G 29. 7% 530 4370 | %< /329.5 | 18589 0.7
H 27. 42 529 - 3343 /.0 1870, | 18574 0;’9
/ 2794 79/ Y590 7.9 18757 | 18752 | 0.5
T EENZE 720 2553 | 4 | /8902 | 18932 | 00
K 35.33 579 Z233 | JIL. 182/7 | 1897 | 0.2
L 85 32:7 2595 /3.8 1709. 7 /909,27 | 0.0

MILES ABOVEMOUsH CONFLUENCE WITH SALT RIVER
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

Federal Insursncs Administration

MARICOPA COUNTY, AZ.
UNINCORPORATED AREA

FLOODWAY DATA

CAVE CREEK




FLOOOING SOURCE FLOODWAY WATER S?J‘?RSFEAF;';EOSLDEVATION
M 30.34 &7/ Y622 78 ')9/27 19187 | Lo
N | 3loc 783 3220 12 17228 | 1928.2| 0.5
O 1. 32 554 3?22 92 / ?4/2. g /245 45
P 2449 55/ 3128 .5 /2423 | 17494 | 0.8
o 354 55/ 2335 | 0.5 /752,00 J1sns | 0.5
R =, 9 30/ 2573 /40 19458 /9650 | &%
> 22,13 435 44 2./ 1974 3 /773,91 o8
T Z2.2Y9 | 357 254 J41 ,fq?v'é.? 1973 o,4
7, 22497 | £83 3929 | 9/ 19723 | 994 | o7
Vv AN 73’70 2574 /35 2207,0 Zesl2 2.9
—..__..a - i )
MILES ABOVEMOUFH CoNFLUENCE WITH SAUT RIVER
2 Freadusn, Feemind tos abeye tlis seotion i
- °"’“’“_"‘*”1Zifﬁisliﬁiifmfﬁfﬁ.f.fn‘"‘“’""“’" FLOODWAY DATA
;E - MARICOPA COUNTY , AZ.
—l_ UNINCORPORATED AREA CAVE CREEK
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comenon | vewer | NEE | e | el ey | s | orrie
A 00 140 555 38 1144, 1 IIZ9. 1 ), 0
B c.o7 o0 275 77 /1410 /140.8 2 .
C ONTA 70 %é £2 1438 M43 2
D 0.2/ 700 364 5.8 11454 /1445 /.0
E 0.28 129 | 478 44 U gz | 1469 3
F O, 4 Jo0 356 59 | jisol §N48l | Lo
G 0.7/ jle H1é 5,1 J1557 )50 | .7
v 1.77 7w 8.7 894 | ush2 | 4
I 2.02 79 320 | 2.1 1835 | ugs7| .8
T 226 ¢o 99 47 1934 | sy | o4
K 240 '//4 290 2.4 WP | 972 7
L 2.50 - %0 212 32 784 | 1998 8
L
MILES ABOVE MouTH CONFLUENCE WITH AGUA FR/A RIVEF
S e e Adrianon /ELOPUENT © FLOODWAY DATA
= MARICOFA  COUNTY -
= | UNINCORPORATED  AREA LIZARD ACRES WASH
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FLOOUING SOUHCE FLOODWAY WATER SE:J‘:SFEAZIEEO:LDEVATION
: | SECTION : T T .
CROSS SECTION pisTANCE! ‘“‘;{FT)H i AREA vehf.s::?w FL(?OE::AY £ LlooHc?v;JAv ""FF{E:_ENCE
i ) 1SQ FT.} - {F.PrS.) {M.S.1) MS.L) ’
M 266 95 521 1.3 H7%2 | 1/984 .8
N 2.85 70 102 7. J2076 | /2092 Y
)5 236 | 2.9 12164 | 12164 .9

'MILES ABOVE MeuTH CONFLUENCE WITH AGUA FRIA RIVEHA

- DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
Faderal insurknce Administration -

MARICOPA  COUNTY

RERT

UNINCORPORATED AREA

FLODDWAY DATA

LIZARD ACRES WASH




CROSS SECTION oisTance' WIDTH REA v Ehfgﬁ?w . ng;:, Ay F":(IDTOH!SV;J ", | owrerence
(T (5Q. FT.) (F.PS.) (MS.L.) (M.5.L.) (FT)
A /6.6 9 7i0 | 28/l /.7 /788 | J¢788 | 0.0
B 16.87 277 3169 24 /630.7 je20.0 | O.¢
C x, 17 1o 749 3758 7.9 /17027 17017 1o
D f /7.30 870 3224 9.7 1724 | I8 | 64
E 17,55 950 | y982. | 43 | 17225 1218 | o7
F )7.78 807 2083 | /0.2 7310 | 17310 0.0
& 18,06 610 4 /09 | 7.6 194 | 1743.5 | 0.5
H '; j8.34% /0 3800 8.2 17592 | 17542 | 6.0
T | 18.72 770 4037 7o 1767.9 11 17675 i 04
J ; 18,95 790 2355'7; : 61.9}5 217.90,7 : ;‘759.:;' '; 0.1
k| 7,06 ¢80 4709 || é.s’f f/7?a.£ 7904 ' 0.2
Lo /9.28 700 2535 !--j/'.'/ L /80,0 | J800.0 | 0.0
R ABOIVE CONFLUENCE WITH NEW RIVER

e e FLOTDWAY DATA

= | MARICOFA  COUNTY AZ. — -

T\ UNINCORPORATED AREA SKUNK CREEK
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S e FLODDWAY DATA
2| MARICOPE counTYy Az - -
o UNINCORPORATED  AREA SKUNK CREEK




FLOODING SOURCE . FLOODWAY _1 WATER saui:?szi::LEoEOifEVAT!ON
W 22,25 826 | 3535 7.9 /9908 | 1Y | 0.4
X | . 22.¢2 730 2606 9/ | 1963.2| /%3.2 0.0
| Y oo 22.81 £60 2137 76 J973.4 |0 i972.8| 0.4
zZ ' 232,09 | 630 | 2958 8.0 19845 | 9842 | 03
AA I 23.42 420 2205: /0. 8 2002.4 20020 0.6
AB 23272 Yo 2228 57 2073 20/7.0| 0.3
Ac 23.93 200 | /0% | ; /A 20247 20227 m
AD | 24.3] Y50 j787 . | &.3 20944 | 20Y3.7 a.5
= } 2455 340 1354 25 2055.2 : 20548 s
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BASE FLOOD
FLOOOING SOURCE FLOODWAY WATER SURFACE ELEVATION !
SECTION MEAN WITH WITHOUT |
CROSS SECTION DISTANCE! ey AREA VELOCITY | FLODDWAY | FLooDway | O'FFERENCE .
) isQ. FT1.) {F.P.5.} Mm.5.1.) iMS.L) . ) |
Al 25.48 374 106 | 8.5 20949 | 2073.0 | &9 §
’ t
: a : : . :

! |

ey

MiILES ABOVE MBUTH CoONFLUE NCE WITH NEW RIVER

e € o abaye dhis socdon . o !

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

Federal Insurance Administration H.UUDWAY UATA
- MARICOPA COUNTY  AZ.

UNINCORPORATED  AREA - SKUNK CREEX
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F-OODING SQURcE FLOODWAY WATER SE:J;SEAF(:;O:L%VAT!ON
CROSS SECTION DISTANCE! WIDTH sic;éiN vehlﬂ_g?:?rv FL;VC;;:JAY F“LIE)TOHDO#IY DIFFERENGE
[FT.) {SQ.FT.) {F.PS.} {M.S.L.} (M5} (FT.)
A /6. 70 130 - 250 5.4 2om.3 | 2070.0 0.8
B 20.20 )48 280 6.3 2077.0 207&?‘ o,/
a 21 8% )30 244 78 20525 | 20805 4.0
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E .:7.3.'/7 | ns 231 8.2 ':éa?.{.ﬁ 209541 0.5
F 20,24 70 178 % 20987 | 2878.4| O
G 32,94 144 280 &8 2002.5 | 21025 | g0
=

1. STATIONS INCREASING UPSTREAM FROM CONFLUENCE WITH HASSAYAMPA RIVER

2. FLOODWAY TERMINATES ABOVE TH!S SECTION
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
Federai irmurance Administration

MARICOPA  COUNTY , AZ

FLOODWAY DATA

POWDER HOUSE WasH

UNINCORPORATED _AREA
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ELEVATION DIFFERENCE?
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WEIGHTED AVERAGE

ROUNOED TO NEAREST FOOT - SEE MAP

500 YEAR FREQUENCY NOT USED
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— DEPARTMENT OF HOUSING AND URBAN OEVELOPMENT ~

= Foten isurnce Admiisatio - FLOOD INSURANCE ZONE DATA
13 MARICOPA COONTY, AZ, _ EE—

~ | DNINCORPORATED AREA - AGUILA
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2. WEIGHTED AVERAGE
3. ROUNDED TO NEAREST FOOT - SEE MAP
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ALLOVIAL FAN FLEODING ; ONRY 100 YEAR ZTORM ANALYSED,
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

-Federal Insurance Administration

MAR COPA COUNTY, AZ,
UNINCORPORATED AE‘\:.-A

FLOOD INSURANCE ZONE DATA

APACHE  JUNCTION
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— DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT '
3= Federal insurance Adminisiration FLOOD INSURANCE ZONE DATA
—- MARICOPA  COUNTY, AZ, — .
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I ELEVATION DIFFERENCE?
FLOODING SOURCE PANEL! w?:TWEEN 1.9% (10:;: EAR) FLOOD Ag:% FHF ZONE BASE FLOoD
(10-YR} {50-YR] {500-YR)
Cave -Crag K
Wash , .
Fench 1 5647 -2.4 -5 17 025 A5 Varies
Wi i s Sfrs'n a3
ach 7 _
ﬁear_}. / ) "'2./ "25' 5. ¥ A20 _ A)'/ Va.ra'e,g
Reach 2 -.,? -2 A 0l | A2 Varies
Oe ) ‘};‘/’/o W-ﬂ.sl’) : _ ,
Reach | | 5 =11 -3 .7 0j0 A2 Vories.
& rape Vine
We 2 h '
Reonnh - A -0 -3 L7 210 Az | Varres
Rowe_ Was}-\
Reoach | - -7 -2 .5 0058 Al Viaries

1. FLOOD BOUNDARY AND FLOODWAY MAPS AND FLOOD INSURANCE RATE MAPS

2, WEIGHTED AVERAGE
3. ROUNDED TO NEAREST FOOT - SEE MAP

7 318V1

DEPARTMENT OF HOUSING AND URBAN CEVELOPMENT
Federal Insurance Administration

MARICOPA COUNTY AZ

FLOOD INSURANCE ZONE DATA

CAVE CREEK -WILLOW SPRINGS — Q¢
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UNINCORPORATED AREA’
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT : B

"R ance Administration - FLOOD INSURANCE ZBNE DATA -
MARICOPA COUNTY, AZ
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UNINCORPORATED AREA | GALLOWAY ANDORA HH_;_S
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