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CHAPTER 1. INTRODUCTION

Maricopa County in 2001 had a population of approximately three million and 24 incorporated
municipalities (see Map 1-1). But, the first permanent dwellers in the area were the Hohokam
Indians who utilized the rivers and a canal system for survival. The formation of the Arizona
Territory in 1863 was the beginning of a period of more intense development. The natural
environment was affected by this early development and settlers were prone to the hazards of
flooding. Farmers who wanted to prevent fields from flooding had to create their own dams or
diversion channels. Assistance was provided through federal programs. Some of these structures
are described later in this chapter. Without floodplains defined and other studies, residents were
not aware their homes were in danger from flooding and erosion hazards. The problems were
handled individually and solutions could jeopardize other’'s remedies if they were not coordinated.
Regional efforts were needed for planning and/or coordinating projects to keep residents and
property safe from flood and erosion hazards. Development has and will continue, prompting the
need to continue regional flood hazard and floodplain management.

Need for a Comprehensive Plan /

The State of Arizona saw a need for flood management in response to the above issues. The
Flood Control District of Maricopa County (District) was organized under Title 5, Chapter 10,
Article 4, §45-2351 to §45-2371 Arizona Revised Statutes in August of 1959. Upon formation of a
District, a survey and subsequent report of flood control problems of the District was required.
The above statute was repealed in 1985 and replaced by Title’48, Chapter 21, Article 1, Arizona
Revised Statutes (ARS). One of the features of ARS/ §48-3616 is preparation of a comprehensive
program for flood hazard mltlgatlon based on recommendations from the required report. The
goal of the District's Comprehensive Plans is to continually update this original report describing
the remaining flooding problems and the status of existing flood control programs in Maricopa
County. ARS §48-3616 states “the report-shall be prepared at least every five years beginning in
1985 and shall indicate the past efforts of the district in eliminating or minimizing flood control
problems and state the planned future work of the district to eliminate or minimize flood control
problems.” The Plan/(report) must be approved by both the Flood Control Advisory Board (FCAB)
and the Flood Control District Board of Directors (BOD).

On July 11, 1988, the Board of Directors (County Supervisors) for the District adopted Resolution
FCD 88-08, General Policies Concerning the Allocation of Fiscal Resources to Accomplish the
District’'s Functions and Responsibilities, to support implementation of ARS §48-3616. This
Resolution defined and delineated District policies for allocating fiscal resources. This Resolution
was updated and amended on September 7, 1993 (FCD 88-08A). This Plan is part of the process
for the allocation of fiscal resources to accomplish the District’s mission. A copy of ARS Title 48,
Chapter 21, Article 1 and the Resolutions are in Appendix A.

The mission of the District‘H is to provide flood hazard programs within the geographical limits of
Maricopa County that prevent loss of life or injury to residents and the elimination or reduction of
damages to real and personal property from flooding while enjoying the natural and beneficial
values served by floodplains. The District accomplishes this purpose through a number of
activities under these programs such as the installation of dams and channels, the implementation
of regulatory tools, and multi-use opportunities as part of floodplain management.

1
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The need and demand for these programs has continually been far greater than the District could
supply in any given year beginning in the 1960’s as population growth accelerated. Due to the
enormity of the problem, rate of development, and limited resources the District was forced to
stretch program implementation over a number of years and determine which programs and
projects were the most critical for implementation at a given point in time. The Plan presented
herein gives the overview and guidance needed to prioritize and schedule these projects and
programs.

Previous Comprehensive Plans y

Comprehensive Flood Control Program Reports have played a major role in the District’s
operations since 1963 when the first survey of flood control problems and report was published.
The report served as a blueprint for District activities for the next 25 years. There were additional
draft reports prepared over the years. Only the 1963 and 1991 Comprehensive Flood Control
Program Reports received approval from the FCAB and the Flood Control District BOD.

The Comprehensive Flood Control Program; Status Report Interim Update, 1963-1989, was
completed in 1989. This report gave an update on the statUs of all the projects recommended for
installation in the 1963 Comprehensive Plan. It also reprioritized all of the 1963 projects that had
not yet been built. Also in 1989, a Draft Comprehensive Flood Control Program Report was being
developed. This draft added more detail to each of the projects described in the Status Report. It
also reported on projects by other agencies and explained the Area Drainage Master Study
Program. This draft culminated in the publication of the 1991 Comprehensive Flood Control
Program Report. ol 7
o / ~7

The 1991 Comprehensive Flood Control Program/Report took the data from the 1989 Draft and
updated it to 1991 figures. This report also included more comprehensive tables and maps than
the 1989 Draft. A Draft Comprehensive Flood Control Report/Plan was developed in 1997. This
report updated projects completed since- 1991. It also’took a more comprehensive look at non-
structural program activities such as floodplaln and.drainage administration.

Comprehensive Vfood Control Program

Report of 1963

The 1963 Report was the culmination of several general area studies that identified flooding
problems in Maricopa County. The basic purpose of this report was to summarize all pertinent
information on Maricopa County flood control problems and to make recommendations for their
solutions. The report divided Maricopa County into 35 watersheds that generally conformed to
major drainage areas. Flooding problems were defined and potential structural solutions were
proposed for each as needed. Tablg 1-1 shows projects with costs and benefits as they were
evaluated in 1963. All of these projects included structural elements such as dams, channels or
levees, alone or in combinations. This report was the guiding force behind most of the Flood
Control District Programs for a 25-year period.

The present status of these projects is noted in Chapter 4, Table 4-1 along with additional projects
added since. Completed projects are described in the watershed write-ups in Appendix B.

3/8/2002
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Table 1-1 Projects by Group from the 1963 Program Report
Group No. |

Group No. | - Projects Recommended for Immediate Construction

COSTS Annual  Annual Benefit-
Drainage 3 2 " Benefits Costs CostRatio Remarks
. Location Job Description FoD O Total /
{4, [cmecpis Demi IO " col oty 250,000 1,000,000 1,250,000 141,600 80,800 1.75t01.00 ~PProvedbyU.S. Amy
Ave. / Corp of Engineers
27 Lower Indian Bend Floodway Channel  1,770000 7,250,000 8,020,000 530,000 348,000 1.52to1,00 ~PProvedbyU.S. Amy
7 Corp of Engineers
19-23 gsﬂi:gf' New River,and o nel Clearing 250000 1,000,000 1,250,000 Deer Valley Group
Arizona Canal-Cave Cr. To Divert flood water /
- A e s ey 944,000 79}50000 8,004,000 Deer Valley Group
25 Dreamy Draw Earth Dam 150.000 500,000 450,000 » » Deer Valley Group
: / /
North Mt.-Arizona Canal,
22 S5th St 165 23rd Avens Construct Channel 1,400,000 1,926,000 3,326,006 Deer Valley Group
22 New River NW of Glendale Earth Dam 2,770,000 2,002,000 4,772,000 Deer Valley Group
22 NW of Adobe Earth Dam 832,000 2,301,000 3,133,000 Deer Valley Group
22 Lower Cave Cr. Dam Site Earth Dam 871,000 5,824,000 6,695,000 / Deer Valley Group
22 Union Hills Diversion Lined Channel 500,000 1,500,000 f600000 / \ Deer Valley Group
22 64th St. to New River Total Deer Valley 7,717,000 21,913,000729,630,000 2,232,000 1,296,000 1.72101.00
2 Maryvale-Glendale Drain  Line Chanfiel 320(7)0 1,462,000 1782000 99,000 68,000 1.46t01.00 “H”g"og‘)’ 1 Qooup 11963
22 Glendale-Peoria Drain Lined Channel 426, W,ﬁzm 2,978,000 166,000 113,000 1.46t01.00 Moved to Group 1
7§ Casandro Wash Earth Dam 60,000 60,000 4,500 2,500 1.80t01.00 FCD Project
7 a”a“::;s& SunnyCove  /Eh Dars 79,000 0 79000 6200 3500 1.77t01.00 FCD Project
32  Buckbom-Mesa Levees & Channels 3,574,000 3,855,000 7,429,000 500,000 281,000 1.781t01.00 Under SCS Study
Bender & Sand Tanks / Under Study by Corps of
12 Washes, Gila Bend Levees 152{,000 14,000 266,000 12,500 10,700 1.16t0 1.00 Engineers
TOTAL - GROUP | 14,348,(\)‘00 38,146,000 52,494,000 3,691,800 2,203,500 1.68to0 1.00
| /
7
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Table 1-1 Projects by Group from the 1963 Program Report (con’t)
Group No. II, lll, & IV

Recommended Projects Group I - Subject to Availability of Funds

82 Apache Junction-Gilbert  Levees & Channels 1,209,000 3,803,000 5,012,000 276,700 198,000 1.40t01.00 Under SCS Study
32 Mesa-Chandler-Gilbert Channel 3,000,000 0 3,000000" 259,500 122,400 2.ﬁ to 1.00 Urban Storm Drain
/
32 Williams-Chandler Levees & Channels 837,000 3,738,000 4,575,(%0 326,000 189,000 1.73t01.00 Under SCS Study
9 Buckeye-Palo Verde Levees & Channels 776,000 2,986,000 3J62.000 175,000 128,000 1.40t01.00 Under SCS Study
22 W.Phoenix-Maryvale  Channel 337,000 2,205,000 "2542,000 141,000 97,000 1.46101.00 Moved (1963 Rain)
.
22 g‘:{‘g;';’; MOl O Charnei 966,000 2,3w}060 3326000 232000 136000 1.72t01.00 Held Back (Group Il)
TOTAL - GROUP |l 7,125,000 15,965,000 22,217,000 1,410200 870,400 1.62101.00
/
Recommended Projects Group Il - Subject to, 'vailability of Funds
7 Sols Wash g:’;”e;ifig"me"‘ & 40000 0 40000 2500 2000 125t01.00 FCD Project
7  PowderHouseWash  Earth Dam 50000~ 82000 132000 10000 5600 17910100 Ség:f;g TR A
7 Cave Creek Town Earth Levee 300 12000 15000 1,000 840 1.19101.00 S‘n‘gf;f’g' SRt
31 m‘; R {foad Earth Dam 650,000 5,050,000 /5700000\ 369,000 276000 134101.00 Costof Flood Control
24 CaveCreek Dam (Old)  Levee /\ 65000 91,000 156000 10200 8200 1.24t01.00 g‘n“;:f:;:’g S lLap ol
/
) FCD Project-Aid expected
33 Queen Creek Channel W 1800000 90000 72,000 1.25t01.00 Irm:fﬁ a?;'ea“ o
TOTAL - GROUP |l i zooo 36,376,000 «3,/783.000 2,282,700 1,664,640 1.37101.00
/ :
Group IV - Projects Defer;ed as not Feasible at this time |
7 m‘l‘i;ﬁ;gas" Earth Dam \ 0 183000 183000 4500 7200 062t01.00 Financing a question i
26 Guadalupe Watershed Levees & Channels 519.600 660,000 1,179,000 45,450 60,600 0.75t01.00 To be referred to SCS
2 %%Thwe’?tai”' 40NSt | ovees & Channels ~ 2,652000 6,251,000 8903000 253,000 351,000 0.72101.00 E?)gt?ﬁ :;‘rfi% by Copof
28 z’n‘.’z’r‘] fec’;i;vash ADOV (o annels } 17,000 1,701,000 2918000 76,000 124,400 0.611t01.00 ;‘r"gﬁi‘:ied by.Corp of
33 Santan Watershed Levees & Channels 895,000 2,678,000 3,573,000 100,000 145,000 0.70t01.00 To be studied by SCS
4 Harquahala Valley Levees & Channels 400,000 3,770,000 4,170,000 70,000 171,000 0.41t01.00 To be studied by SCS
6  BoxCanyon Earth Dam 652,000 6,948,000 7,600,000 290,000 325000 090t 1.00 gigﬁ]:ggied ot
7 Sols Wash (Matthie Dam) Earth Dam 500,000 556,000 1,056,000 11,000 43,000 0.26t01.00 Studies for recreation
8 Upper New River Earth Dam & Channel 50,000 450,000 500,000 Studied for recreation
5
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Comprehensive Flood Control Program ‘)\1\7' 1o
Report of 1991 W . 1%
The 1991 Comprehensive Report summarized what had been accompllshed and}what was still
needed based on more current information. Approximately 15 of the 40 projects identified in 1963
were in construction or had been completed at the time of the 1991 Report. Five of these 40
projects were incorporated into other projects or eliminated. This report also looked at projects
that were being installed in cooperation with the Arizona Department of Transportation (ADOT),
various municipalities, and the Soil Conservation Service, an agency in the United States
Department of Agriculture. By 1991, the District was operating and maintaining 29 flood control
facilities. The 1991 Report documented the District’s non-structural flood control programs such
as Floodplain Management, Drainage Administration and Flood Warning. This report pointed out
the need for additional planning in many areas of the County and explained the Area Drainage
Master Study Program.

Past Floods /

Flooding in the desert? Isn’t the problem not- enough water? Not always, in fact some portion of
Maricopa County generally experlenceQ a flooding situation at least once, and on many occasions,
more often during a calendar year. What are the conditions that cause flooding in the desert?
Major clues are found in the following quote from Jim Patton’s work.! “The first settlers to
Maricopa County found a natural system of washes, streams and rivers that adequately carried off
natural drainage water. As population growth continued the increased growth of agriculture and
urban development disrupted this system. Streets, roads, farms and subdivisions in many cases
were developed with little regard to the natural draipage systém. As urban development takes
place buildings, homes and pavements do not absorb water as did the natural ground an

vegetation they replaced.” / X
Floods that create major damage in a)desen setting are a function of four factors: a large
population base, location in a major drairiage-basin, the chance for large storms with greater than
normal precipitation, and madequate drainage conveyance The remainder of this section will
discuss how these factors come into play in Maricopa County. Population growth and projections
will be looked at in détail in Chapter 2 of this report.

The Phoenix Metropolitan Area is located with’in the valleys of four major rivers (Map 1-1). The
Salt River flows through the southern third of the Metropolitan Area moving in an east to west
direction. The Verde River is located to the east of the Metropolitan Area and flows to the Salt
River just north of the City of Mesa. The /Agua Fria River is to the west and flows to the Gila River
which runs through the southern end’ of the City of Avondale. The Gila River, running in a
southwesterly direction, bisects the north and south portions of the Metropolitan Area. The Gila
River is the final depository for all the water originating in and passing through Maricopa County.

A fifth river that affects Maricopa County is located outside the present Phoenix Metropolitan Area.
The Hassayampa River passes the towns of Wickenburg and Buckeye before entering the Gila
River north of Gillespie Dam. In addition, the New River and a series of major washes contribute
to the potential flooding and erosion hazards in the County.

3/8/2002
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/ .

Flooding in Maricopa Gounty normally occurs from one of two types of storm conditions. The
condition that generally offers the potential to cause the most damage is the tropical storm. These
storms, originating in the Pacific Ocean, are normally the cause of winter flooding and cover a
large /a;e@,lhiexcess rain produced by these storms, coupled with the potential for saturated
soil~rising freezing levels and melting snow, can cause stream levels and canals to exceed bank
capacities. These storms are generally more regional in nature and can affect one or more of the
large river systems during the same period of time.

The other type of storm, with potential to cause flooding, is the thunderstorm. These storms
generally originate during the higher humidity portions of summer (monsoon season). They are
normally much more localized, covering a smaller area than the tropical storms, and usually are of
shorter duration. The flooding that results is also more localized and of a shorter duration.
However, the damages resulting from a flood of this nature can be just as devastating to the area
where they occur. Table 1-2 lists some of the more significant flooding events that Maricopa
County has experienced in recent years

A couple of conclusions can be drawn from the information in Table 1-2. First, it appears the dollar
value of damages has increased, sometimes very significantly, the more recent the flood has
taken place. Some of this increase could be attributed to larger flood flows or to inflation of the
dollar. However, a percentage of increase is due to the ever-growing number of people who are
living in Maricopa County. The increasing population growth creates the likelihood of improved
property being located in the floodplain and therefore susceptible to flood damage. In addition,
these people have increased the amount and value of the possessions they have contributing to
the higher dollar amount of damage found in the more recent floods.

A second conclusion is that.the most dqmaglng floods are normally in the November through
March time frame. These winter storms are more regional in nature, usually affect a larger area of
Maricopa County and take longer to move-out of the area than thunderstorms. All of these factors
combined tend to make for greater flood damage:

Major Filood Control Structures

The frequency and extent of flooding in Maricopa County has, over time, brought about the
installation of a number of flood control structures. Some of these structures are primarily for flood
control. Others were built for different purposes but have indirectly contributed to some measure
of flood control. Map 1-2 shows these major structures and their locations within Maricopa
County. :

Salt River Project Dams

The Salt River Project provides power and water supply, both domestic and irrigation, to a major
portion of Maricopa County. Power and water supply comes from a total of six dams and
reservoirs. Four of which are located on the Salt River and two on the Verde River. Theodore
Roosevelt Dam and Reservoir is approximately 80 miles east of the Phoenix Metro Area on the
Salt River. This dam was completed in 1911 and held 1,382,000 acre-feet of water to be used for
power generation and water supply.® Only the dam itself is within Maricopa County boundaries.
Roosevelt Dam was modified beginning in 1989 with completion in 1996. This modification
increased the total water holding capacity of the reservoir to approximately 2,209,000 acre-feet
with 557,000 acre-feet of this total being dedicated to floodwater storage.*

i/
3/8/2002
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Table 1-2 Major Floods and Past Flooding Damage 1891 to Present ‘
Date Remarks
Feb 18 - 26, 1891 First record of major flood in Phoenix area. Salt River estimated to have
a peak flow of 300,000 cubic feet per second.
Aug. 21, 1921 Approximately 4,000 acres flooded including the state capital. Damages
estimated at $240,000. A
Aug., 1963 Damages for Phoenix (Maryval_e) and Glendale equal $2,900,000.

Dec. 22 - Jan. 2, 1966  |First large flow through Phoenix since reservoirs were built on the Verde
River (1939). Damages eqtal $10,000,000.

Sept. 5 -7, 1970 Eight lives lost. Damages equal $5,800,000.

June, 1972 Damages for Phoenix, Metro area equals $10,588,000.

March, 1978 Salt River has a peak flow of 122,000 cubic feet per second. Damages
estimated at $33,138,000. /

Dec., 1978 Salt River has a peak flow of 140,000 cubic feet per second. Damages

estimated at $51 ,820,000.

Feb., 1980 Salt River has a peak flow of 170,000 cubic feet per second. Damages
estimated at $63,700,000. /

Sept. 27 - Oct. 3, 1983 [Floodingis attributed to Trepical storm Octave off the coast of Baja
Califgtnia. Although Maricopa County was not one of the eight counties
in Afizona to be ieclared a major disaster.

Damage was done to residenges, agricultural areas and roads.

Jan. 7 -8, 1993 Salt River hayg;)zak ﬂovkqjﬁ 24,000 cubic feet per second.
Two lives were lost and over 200 families throughout the County were
// evacuated from their homes because of flooding.

Sept. 25 - 26, 1997 Flooding from Hurricane Nora results in the breaching of Narrows Dam.
The calculated 24-hour, 100-year rainfall amount in NW Maricopa
County was excf'—j\eded at six ALERT measuring sites.

Oct. 21, 2000 Rain described as heavy and destructive fell in western Maricopa
County. Centennial Wash was hit especially hard.

7
1983 Source: Expedited Reconnaissance Study: Section 905b (WRDA 86) Analysis: Tres Rios, Arizona.1997 and

; Floods of October 1983 in Southeastern Arizona, United States Departments of the Interior,
| Geological Survey Water-Resources Investigations Report 85-4225-C
|

1993 Source: Maricopa County Emergency Management Reports 1990-1995
1997 Source: FCDMC Annual Hydrologic Data Report Volume Il Surface Water Data: Water Year 1997

2001 Source: Storm report: Summer/Autumn Storms of 2000. FCDMC. Waters, Preferment &
Gardner.2/1/01
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Horse Mesa Dam and Apache Lake Reservoir are located approximately 15 miles below
Theodore Roosevelt Dam on the main stem of the Salt River. The dam is about 65 miles east of
the Phoenix Metro Area. Apache Lake holds about 245,000 acre-feet of water when filled to |/
maximum capacity.

N !
e

Mormon Flat Dam and Canyon Lake Reservoir are third in line as one moves downstream on the VA
Salt River. Mormon Flat Dam is about 51 miles east of the Phoenix Metro Area. Canyon Lake / .|
holds approximately 58,000 acre-feet at capacity. The fourth and final dam storing water on the ' | |
Salt River is Stewart Mountain Dam. This dam is approximately 41 miles east of the Phoenix "
Metro Area and creates Saguaro Lake Reservoir. This reservoir has a capacity of about 70,000 |
acre-feet. Granite Reef Dam is located below the confluence of the Salt and Verde Rivers. It ||
does not store water, but diverts the flow into the two main irrigation canals serving the Valley of /| »

the Sun. It has no potential flood water storage capacity. | |

Horseshoe Dam and Reservoir is located on the Verde River about 58 miles north of the Phoenix
Metro Area. The dam and about 40 percent of the reservoir are located in Maricopa County with
the remainder in Yavapai County. The reservoir has a capacity of nearly 143,000 acre-feet.

Bartlett Dam and Reservoir are on the Verde River about 46 miles north of the Phoenix Metro
Area. The dam creates a reservoir of approximately 180,000 acre-feet. The four dams and
reservoirs on the Salt River were originally designed to provide power and water supply. The two
dams and reservoirs on the Verde River are to provide water supply. All six reservoirs are used
for boating, fishing and other water based recreatlonal activities. Only Modified Roosevelt Dam
has flood storage as an ndentlfled purpose. i, / 7 |
/ / |
However, all six of the resemoirs can be and have been used to store excess runoff over the i
years. How much can be stored at any given time is a function of several factors, such as:
amount of excess capacity in the reservoir at the time of the storm, warning time before peak
runoff reaches the reservoir, allowing some draw-down in advance of high flows and the timing of
peak flows from the various river systems. An example of this timing would be if the Verde and ‘
Salt River systems peaked at the same time leaving no opportunity to store one of the system’s
flows. thereby reduomg the |mpact of high flows from the other system on the Phoenlx Metro Area
T2 et fet of A AAS ]S #/ s Advanlal < e 7 Y s7em (4
Bureau of Reclamatlon Dams'’ W<pdl 4o (s 6R) |
The New Waddell Dam® was built by the United States Bureau of Reclamatlon in 1992 to replace ’
the smaller Waddell Dam on the Agua Fria River. The purposes of the New/\Naddell Dam and
Lake Pleasant Reservoir are water supply, regulatory storage of the Central Arizona Project (CAP) |
water, and recreation. The reservoir has a maximum capacity of 1,101,000 acre-feet with 811,800 |
acre-feet dedicated to water supply. There is no dedicated flood control storage within the
reservoir. However, just as with the Salt River Project dams and reservoirs, there is incidental
flood storage available. How much is dependent upon the operation of the CAP system, the
runoff from the basin upstream of the dam, and the operation of the dam itself.

Coolidge Dam, located on the Gila River about 100 miles southeast of the Phoenix Metropolitan
Area, was built by the U.5-—Bureau—of—Reclamation in 1928 (See Map 1-3).
USBR
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The reservoir (San Carlos Reservoir)
originally had a storage capacity of
1,206,000 acre-feet® to be used for
irrigation and power production.
This storage capacity has been
reduced over the years due to
sediment buildup and now has a
capacity of approximately 850,000
acre-feet.” The San Carlos
Reservoir has had excess capacity
for the majority of its useful life and
has been available to store flood
flows from the Gila River. This
storage has benefited Maricopa
County in the past by essentially
eliminating floodwater contributions
from the Upper Gila River that would
otherwise reach a portion of the ysif-
Phoenix Metro Area. Coolidge Dam 1 g
originally had flood control-gates on the em gency spillway, soon after construction they became
inoperable. “Reelamation prepared designs'for new gates which pave not been installed. Gate
g . 3 : . » £7Q ; \rOVAT i
installations at the Coolidge Dam with proper operation could have-a potential to rﬁ}alrrsfg‘;mflcant/
added flood protection on the Salt-and Gila River§, even past the Tres Riosto-El-Rio: , ca./ o 772
SalT Kncr mnedpdiby vpstfam of 1Ae Kisimay 3G ’)iLM/ L >
US Army Corps of Engineers Dams e TN L iRty
There are 22 dams and floodwater retarding structures owned and operated by the Flood Control
District of Maricopa County dedicated to-flood control: The U.S. Army Corps of Engineers has
constructed McMicken, New River, Adobe, Cave Butte and Dreamy Draw dams as well as the
Arizona Canal Drainage Channci! and the Indian Bend Wash flood conveyance channel.

ivers fgm Acdc)
Soil Conservation Service Floodwater Retarding Structures
The Soil Conservation Service (now Natural Resources Conservation Service - NRCS) an agency
in the United States Depargtment of .agriculture has constructed 1§)p99d control dams known as
floodwater retarding structures (FRS). In addition, the -Seil Censervation—Service has built a
number of floodways or flood conveyance systems that work in conjunction with the floedwater
retarding structures. -5 v

YAVAPAI

MARICOPA

gq\t

iver.

SURICPA I Era a5y Prmind s b 300

Map 1-3 _CQoIidge Dam in relation to Maricopa County

g2y

Con 4

Flood Control District of Maricopa County
Dams
The Flood Control District of Maricopa County has installed the Casandro Wash Dam, a small

flood control dam located in the Wickenburg area. J pp b
Ownership and Responsibilities for Dams and FRS’s / WARCS
The District owns, operates, and maintains all of the Corps of Engineers and Seil-Genservation

Senviee installed structures. A portion of the Powerline Floodway and four FRSs are located in
Pinal County, but protect portions of Maricopa County. The District is also responsible for the

11
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safety of the Dams and FRSPS as currently performed under elements of the District’s Dam Safety
Program. Collectively these structures provide a large measure of floodwater protection to the
people and property of Maricopa County. Individually, each of these structures provides important
protection to localized areas. Each of these structures benefit one or more watershed areas and
are listed in their respective watersheds in Chapter 4, Flood Control Program Report (see
Appendix B — Watershed Write-ups for more detail).

Summary A jstedh
Flooding, and the problems/it causes, has been a part of Maricopa County history for well over
100 years. The |-District-of-Maricopa-County was organized over 40 years ago to

deal with these flooding problems. Much progress has been made. However, much work remains
to be done as Maricopa County continues to be one/ef the fastest growing counties in the United
States.

The remainder of this Comprehensive Plan w A o e the characteristics that cause and affect
flooding in the County (Chapter 2). This Plan W|II. exp ain the programs the Floed-Controf District
currently uses to mltlgateltt(e/floodlng (Chapter 3). _It will F;‘ scribe by region and watershed areas
where flooding continues to be a concern, where; erobiemé still remain, and what will be done
about them over the next five years (Chdpter 4 & 5). Finally, the Plan will look at what is on the
horizon in terms of additional programs, needed policy changes, funding sources, and partnering
(Chapter 6).

/

~ / gt :
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Endnotes , “ L N 80 ji,",, for el a7 ~f,vj,ﬁ/.>:/.ﬂ (7
) e y <~ . /,7',1«” ‘f .‘
' Jim Patton, Sun Valley, Nov 2, 1966. “County Flood Cont(’ol Plan Based on Hlstorlc Deluge of
ST,

2 Information from this Table has been Taken from the following: various Corp of Engineer, Los
Angeles Branch, flood damage reports made for the Phoenix Metro Area after Damaging floods;
the United States department of the Interior Expedited Reconnaissance Study, 1983; the
Maricopa County Emergency Management Reports, 1998*’*FCDMC Annual Hydrologic Data
Report Volume |l Surface Water Data, 1997, FCDMC Storm Report, 2001.

3 This information on the original Theodore Roosevelt.Dam and the other five Salt River Project
Dams and Reservoirs comes from a Bureau of Reclamation Publication entitled “Salt River
Project, 1962”.

4 Information for this paragraph was taken from &actlon 7 Study for Modified Roosevelt Dam,
Arizona, U.S. Army Corps of Engineers, Los Angeles Dlstnct March 1996.

> Information for New Waddell Dam is taken from the qua" Fria River Stué]y New Waddell Dam to
Gila River Confluence, Arizona, U.S. Army Corps of Epgineers, Los Angeles District, July,1995

® U.S. Geological Survey Water- Supply Paper 1850-C, Floods of November 1965 to January
1966 in the Gila River Basin, Arizona and New Mexico, and Adjacent Basins in Arizona, pp.75.

” This figure from a telephone conversation with San Carlos Project Office, Bureau of Indian
Affairs, U.S. Department of Interlor
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CHAPTER 2. CHARACTERISTICS

Overview

To adequately understand the problems and opportunities of a region one must understand the
characteristics of that area. This chapter separates these characteristics for Maricopa County into
two broad categories entitled physical and socioeconomic. Physical characteristics are defined as
those having minimal human interference. Examples of physical characteristics would include
topography, climate and geomorphology. Socioeconomic factors are those that have been heavily
influenced by the human element. Examples in this category include population numbers, land
ownership and development trends. Each of these two broad categories will be discussed in more
detail in the following sections of this chapter.

Physical Characteristics "
Size and Topography /
Maricopa County is located in south central
Arizona within the upper Sonoran Desert (S&e
Map 2-1). The county is approximately 103
miles long (north to south) and 130 miles wide
(east to west) at its most extreme locations. It
has a land area of 9,226 square miles of which
1,441 square miles (15.6 percent)- are
incorporated and 7,785 square miles (84.4~
percent) are unincorporated. Maricopa County
is larger in area than seven states and the
District of Columbia and rate§ as the 14"
Iargest county in land area/ in the United
States.' /

ayoedy

so|use.lD

The county is bisected by the Salt River,/which
flows from northeast to southwest. It joins the
Gila River near the cent\r -of the county,
continuing in_ a _?ﬁbxth sterly direction to the Pma Cochise
county line/ extensive river system

provides life-sustaining water to the desert. Quz
This water was, and continues to be the basis

for the large population growth in Maricopa

County. /

Map 2-1 Location Map of Maricopa County
/

Elevations range from a high of 7,657 feet on Brown’s Peak in the northeastern portion of the
county, to a low of 436 feet above sea level near the southwestern border. This variance in
elevation allows for several different plant communities. At the lower elevations, desert scrub,
punctuated with saguaro cactus, is the predominate species. The higher elevations contaln
woodlands and forests. Riparian communities flourish along the rivers, streams and washes.?

15
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Soils

Soil quality is the capacity of a specific kind of soil to function, within natural or managec..
ecosystem boundaries, to sustain plant and animal productivity, maintain or enhance water and air
quality, and support habitation. There are two aspects of the definition?' dynamic soil quality and
inherent soil quality. 2
4 L’b.’?"j: 5T

Dynamic soil quality - that aspect of soil quality relating to/fsoil/properties,qhange as a
result of soil use and management ¢ T—

. P

Inherent soil quality - that aspect of soil quality relating to @-seits natural composition and
properties of =o11= ,

Maricopa County has nearly 60 different soil types that have been surveyed and mapped to show
the geographic distribution of dynamic and inherent soil qualities, some of which contribute to
erosion and sedimentation problems. These potential hazards are of particular significance to the
_Flood Contref District. / |
/ il
Soils can be grouped according to their water runoff potential in Hydrologic Soil Groupings=and
are used in equations that estimate runoff from rainfall. /A J;Iyd_rologic‘j“d’roup is a roup of soils
having similar runoff potential under similar storm and,’cover conditions. Soil,«”ﬁgéb“enies that
influence runoff potential are those that influence the :minimum rate of infiltration for a bare soil
after prolonged wetting and when not frozen. These properties are the following: depth to a
seasonally high water table, intake rate and permeability after prolonged wetting, and depth to a
very slowly permeable layer. The inflt;ence of ground cover is tregted independently. .
el < clakrndd oy AN ALS Hrdrolotig o | /
ol 0 '; g ) The soils in the Unﬁ'\ted States é)re placed into fojuyig‘@(ps,\ﬁn\a;’ C, and D, ﬁid three dual classes,
P / A/D, B/D, and QlD-;A Dual classefs”v‘vere‘ not recoghiZedAiQu_l\{l(%rigppg County. In the definition of the
; , ' [“classes, infiltration rate is the réteﬂfvwméﬁéh water enters the soil at the surface and is controlled by
b

[/
1

|

/' the surface conditjons, ‘,Tran]smission rate is the rate at which water moves in the soil and is
controlled by soi_v;f)répéﬁies. The unclassified grouping consists primarily of rock out cropg)ing and
soils with inadequate information available to be classified in one of the other four groups.

/ ,

e Hydrologic Soilg Groups A and B have low and moderate runoff potential respectively. Soils in

these two groupings range from sands and/or gravels to sandy Io@ms and clay Io/q’ms. (
/ X 3 si(1s and

e Hydrologic Soilg Groups C and D have a high runoff potential. These soils are primarily-ipFthe
clays or have an impervious layer, such as bedrock that impedes the downward movement of
water. T f

UNIy~ J

Approximately 35 percent of the total acreage in Maricopa County, excluding the Tonto National

Forest and the Barry M. Goldwater Gunnery Range, fall into Hydrologic Group C or D (See Map 2-

2). Most of the soils found in Groups C or D are in the mountains and low hills of the County.

Most of these areas are sparsely populated and the threat of direct flood damages is relatively

minor. However, runoff from these areas can impact lower lying more densely populated tracts

depending upon rainfall patterns. ’

16
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There are areas in the County that fall into Groups A or B that have been or could be developed
for intensive uses. These areas have the potential for increased runoff especially in the time'
frame after clearing but before development takes place. Without cover this land becomes very
susceptible to erosion and sediment damages. wy edution

v

Erosion is a two-step process. The first of these is detachment, the breaking away of particles at
the surface of the soil. The rate of detachment depends upon the type of soil, the steepness and
length of slope, amount and type of land cover, and external forces such as duration and amount
of ruanprgitra/chment, by itself,,cigp t()/?‘_ z:},njgjor source of property damage, especially in areas
wherejdrainage patterns have preAvieuswﬂ"seeh%stabﬁshed. High velocity flows in these drainages
can eat away at channel banks. Structures within these erosion areas may be damaged or
destroyed unless some type of bank stabilization is installed. The second step in the erosion
process is transportation, which results in the actual loss of soil material. The product of this
transportation is called sediment. Sediment has been classified as a major contributor to water
quality problems nation wide. Sediment, deposited by floodwaters within homes and businesses,
will normally contribute as much to total damages as from the high water itself.

i (L] 4
s

/ /
The Natural-Resources Conservation—Service A(NRCSS, through their Digital Soil Survey, has
developed a Soil Erosiqr],.py Water Map for Maricopa County (See Map 2¢3). The map shows the
general relationship offs”o'i’l"aétachment and movement by water, divided into slight, moderate and
severe erosion hazard classes for the County with the exception of the Tonto National Forest, the
Barry M. Goldwater Gunnery Range, and the Tohono O’Odham Indian Nation. This is a
generalized map suitable for making broad assumptions concerning the severity of potential
erosion and sedimentation problems in the County. It does not eliminate the need for onsite

sampling, testing and detailed study of specific sites.
/

Of the approximatéj6,766 square miles in the County that were classified by the NRCS, a severe
erosion hazard has been identified on 1,803 square miles or nearly 27 percent of the total.
Another 29 percent or nearly 2,000 square;miles has a moderate erosion hazard. Thus, over 55
percent of the soils in the County are susceptible to detachment and/or transportation of soil
particles under the right conditions. The location_ of’ future development can have a major
influence on how severe damages from the erosion process might be in the future.
i
| Climate 4
| Maricopa County has a desert-type climate. Relative humidity and annual rainfall are low.
| Temperatures are normally high in summer. Records kept at Phoenix Sky Harbor Airport show
| that on the average over 80 days per year the maximum temperatures exceed 100 degrees.
} Table 2-1 gives a breakdown of temperature ranges by month as studied over a 50-year period.
This table was taken from the Western Regional Climate Center web site.

There are two separate precipitation seasons. The first occurs from November to March, when
the region is subjected to occasional storms from the Pacific Ocean. Winter precipitation is
greatest when the middle latitude storm track is unusually far south so storms enter Arizona
directly from the west or southwest after picking up considerable moisture from the Pacific Ocean.

18
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The second rainfall season occurs in July, August and most of September when the area
experiences widespread thunderstorm activity associated with moist air moving into Maricopa‘
County from the south and southeast. These thunderstorms are extremely variable in intensity
and location, and some of the heaviest amounts of precipitation in a short period occur during
these months. Table 2-2 gives a breakdown of precipitation by month for the greater Phoenix
Area. This table was taken from the Western Regional Climate Center web site.

also
Table 2-1: Period of Record General Climate Summary for Phoenix from 1948 to 1998 - Temperature (°F)
Monthly Averages Monthly Extremes
Maximum Minimum Mean Highest Mean Year Lowest Mean Year
January 66.6 42.8 54.7 62.2 86 44.7 49
February 711 46.0 58.5 , 65.6 91 51.9 85
March 76.0 50.2 63.1 70.1 89 55.8 52
April 84.8 57.4 71.1 ! 79.6 89 63.3 67
May 93.3 65.4 79.4 y 86.3 97 71.8 53
June 102.9 741 88.5 ) 93.6 94 80.8 65
July 105.2 80.5 92.9 . 96.1 80 87.5 55
| August 103.6 79.3 914 96.1 94 87.4 55
September 99.3 73.3 853 / 90.9 79 81.9 50
October 89.3 62.2 75.8 F 81.6 88 ; 70.0 49
November 76.1 49.6 62.8 69.0 95 56.6 57
December 67.7 43.1 55.4 62.5 80 49.7 67
Annual 86.3 60.3 73.3 76.3 81 70.2 64
Winter 68.4 44.0 55.2 61.8 81 49.8 49
Spring 84.7 57.7 71R_ 77.5 89 66.6 65
Summer 103.9 78.0 90.9 | 94.8 94 86.5 55
Fall 88.2 61.7 75.0 77.9 y 77 70.4 57
Source: Western Regional Climate Center ‘,"\‘\\
7~ /
Table 2-2: Period of Record General Climate Summary
for Phoenix from 1948 to 1998 - Precipitation (in.)
Mean High Year Low Year

January 0.9 4 B, 93 7 0.0 67

February 0.8 31 98 4 0.0 60

March 1.0 3.1 83 0.0 55

April 0.3 2.3 52 0.0 50

May J 0.1 0.9 76 0.0 50

June 0.1 1.2 65 0.0 51

July 0.8 4.9 84 0.0 63

August 1.1 5.3 51 0.0 75

September 0.7 29T 66 0.0 48

October 0.7 4.3 72 0.0 50

November 0.6 31 7 93 0.0 48

December 0.9 41 67 0.0 56

Annual 8.0 151 93 29 53

Winter 2.6 9.7 93 0.2 64

Spring 1.4 4.1 52 0.0 56

Summer 2.0 €.0 55 0.1 75

Fall 2.0 55 93 0.0 53

Source: Western Regional Climate Center

20
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 — The Fl6od)Cohttél District currently has 260%)recipitation measuring gages located in Maricopa ¢
I?e first of these gages was installed in 1981. This system is still
are-discovered. Data from each of these gages is available from

Comprehensive Plan 2001 — Flood Control Program Report

-and surroundlng countles T
"growmg - f

Hydrology

The five major river systems flowing through Maricopa County drain an area of approximately
57,000 square miles including areas of New Mexico and Mexico.

approximately six times as large as Maricopa County. Thus storms as far away as Mexico can

influence the probability of floodwaters causing damage somewhere within the county. Many of
the most damaging floods have occurred when winter storms have extended well outside of the

Maricopa County area.

Intense summer storms on a localized
basis have the potential to cause flooding
in Maricopa County on a much more
frequent basis than the winter storms. How
often flood damages result from these
localized storms depends on the size of
storm, where measurable damages would
start, and whether the effects of the storm
occurs in developed areas of the county.
The point where measurable damages
begin varies depending upon the type,
location, and elevation of the property in
question. However, experience with
evaluating flood damages has shown that
measurable damages can be determined
for at least the ten-percent chance storm in
most instances.*

Rainfall records have been kept for the

/ ' Map 2-4 Major River Systems

Phoenix area on a consistent basis for over 100 years. These records have been analyzed and
the data used to make predictions concerning return periods for short duration precipitation.
These predictions were used in developing the following forecasts concerning rainfall in Maricopa

Coun’gy For Sky Harbor Airport, the 24-hour duration rainfall that would occur in a 100-year

event® would be 4.04 inches. A 50 -year event would generate 3.57 inches and a 10-year event
2.53 inches over a 24-hour period.® These values vary throughout Maricopa County and by the

size of the area impacted by the storm.

A4

the Flégi/eemmr District web site located at http://www.fcd.maricopa.gov/.

Summary data from these gages has been studied to determine how frequently rainfall, with the
potential to cause measurable damages, has occurred in Maricopa County. The water years of

1992 through 1997 were used as being a fairly typical representation of historical rainfall patterns
for the county. Rainfall events of 10-year frequency or greater were tabulated for each of the
precipitation gages for this six year period. Table 2-3 gives the number of storms for the 10

percent or greater frequency in tabular form.

This drainage area is

’ s d 2.
{4 UL /
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0 e usc 10 Pri@ni CNan=
Thus, ln - SIX year perIOd, the ten percent ¥ ";/y ar / /’91 Uine ,.
chance rainfall was equaled or exceeded Table 2-3 Numb\er of Rainfall Events of Greqter than ‘

somewhere in Maricopa County 114 times. the Ten Percent Frequency, by N

YV 67/ Ny
This does not mean that damageable floods ek, s county b i ,,: 129, and 1% ¢
occurred 114 times during this period. It does [y =™ o " " Fio oo 100%.0- 3
mean that the potential existed these 114 | j595 21 <3 . Er
times, or an average of 19 times per year | 1993 19 2 3
studied, for floodwater damages to take place | 1994 13 0 0
if the right conditions should prevail. These | 1995 11 3 2
“right conditions” become more and more 1883 220 18 3
prevalent as people continue to move to
: Marlcopa County in ever mcreasmg pumbers Totals 86’ 16 12
; 49, ¢ A/ 2l S
Watdr4sble depth location of aquifers, and | 'Ten of these readings approached the 50-year
subsidence issues due to ground water | freauency rainfall
mining can affect or help cause flooding in
- areas. These issues are addressed by the’

Arizona Department of Water Resources. /

Geology

Maricopa County lies within the Basin and Range provmce of the Southwest which in Arizona
consists of the lower third of the state. This province includes the Sonoran, Mojave and Great
Basin Deserts. The Maricopa County pomon of the province is located within the Songran Desert
and can be characterized by wide valleys and- mountain ranges trending northwest southeast.
The mountain systems surrounding the valleys are generally ‘comprised of metamorphic and
igneous rocks. However, in the northern and western portions, volcanics are more prédominant,
while in the west basalts are moré common. ’ 7

The majority of the populated’areas of Mar\;copa County are located along the Quaternary alluvial
deposits of the river basins. The Salt and Gila Rivers consist of recent alluvium (Holocene to late
Pleistocene), while the Hassayampa River consists Jof older sedimentary materials (middle
Pleistocene to late Pllocene) ThIS f|ne gramed alluwal material produces the wnde flat open

spaces that typlfy the deserr e @ople readmé //1 s wi [l Nt KNow , T9prally , v, haT
Helezcene , Plerstaereian r//;, 22 MeAN ,’_,‘,v’ﬁ?x,f/‘:" V]hy ke UUse AowThg f25. i
Geomorphology j J

Geomorphology can be defined as the study of landforms and the processes that shape them. In
the desert, both natural and artificial processes can shape landforms, as well as create relatively
sudden (in geologic time) changes. Whether unexpected or predictable, these geologic changes
can affect the drainage patterns of an area. Because the majority of the urbanized population live
in the valleys where the results of processes such as sedimentation and erosion culminate, they
are more likely to become susceptible to flooding. As the county continues to grow, pressure to
develop hillsides is potentially leading to more complicated flooding problems.

The numerous dry riverbeds, combined with the relatively infrequent rainfall events in the county
contribute to the general attitude of complacency towards flooding events. Often, years or
decades may pass before a particular area experiences flooding problems. This length of time.

22
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plus the transience of the population leads people to believe they are not at risk. As development
continues to expand,the effects of flooding will become more evident.

Desert landforms are an exemplary display of erosion forces and depositional processes that are
characteristic of the desert. In the Sonoran Desert water plays a large role in these erosion
processes. Two specific types of landforms occurring in Maricopa County, that can both influence
and be influenced by floodwaters, are arroyos and alluvial fans.

Arroyo (wash) is a term applied in the arid and semi-arid southwestern United States to a small
flat-floored channel or gully usually wnth steep or vertical banks that form under certain conditions.
As arroyos develop, : ’ deposnted downstream, ultimately reducing flood
storage capacity of the channel Urban development alo dngalrroyos has resulted in straightening
of the channel,which increases flood velocmesf ‘Other'land uses, such as agricultural activity and
mining, can also have deletenous effects on arroyos further compllcatlng erosion and flooding
problems.® “dnd 4he releazed of relutiiedd cloan vuter Ho 42 systm

Alluvial fans occur at the base of mountain ranges where the sediment has eroded from the
mountainside to form a gently sloping fan-shaped deposit.'”® These fans are formed when
floodwaters transport sediment from upper watersheds via stream channels onto the valley floors
below. As the floodwaters near the valleys, the velocity decreases, and the sediment begins to be
deposited. Alluvial fans can contribute to floodlng roblems because of their unpredictable nature.
It is common for alluvium to backfill a channe}&ausmg the channel to shift its course (avulsion). In
addition, alluvial fan flows frequently shift.their position horizontally, a phenomenon known as
lateral mlgratlon The nature of this type of shift. on an alluvial fan is very unpredictable and, as
such, it is very difficult to forecast the course of floodlng along an‘alluvial fan.
/ .

In a report entitled “Alluvial Fan Hazards in the United States” The Federal Emergency
Management Agency (FEMA, 1989) lists the following as hazards that may occur on alluvial fans:
high velocity flows; erosmn/scour deposntlon of sediment and debris; debris flows/impact forces;
mudflows; inundation; and flash flooding.

7 —
4 S~ —

Streams have a natural tendency to shift, or migrate, as the channel evolves. In the Southwest,
this migration may occur either-vertically or horizontally.: Horizontal-channel-movement;-otherwise

~knawn as Jateral migration, occurs when the main channel shifts its course, either for natural or

human induced reasons. Vertical channel migration is usually associated with either stream bank
erosion or deposition, both of which affect the stability of the stream. Alterations in the channel,
whether horizontal or vertical, can cause severe changes in the capacity of the channel to carry
floodwaters and can affect peak flows and velocities.

Vegetation

The vegetative communities of Maricopa County can be divided into six major units. These units
are Arizona Upland Sonoran Desertscrub, Lower Colorado Valley Sonoran Desertscrub, Interior
Chaparral, Semidesert Grasslands, Great Basin Conifer Woodland, and Petran Montane Conifer
Forest (See Map 2-5). Although not included in Map 2-5, riparian vegetation is another important
habitat, and as such will be discussed later in this chapter.
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The majority of the county falls within the Lower Colorado Valley Sonoran Desertscrub community
(57%) or the Arizona Upland Sonoran Desertscrub community (38%). The remaining units'
comprise less than 5% of the total habitat. For the purposes of this discussion, only the two
dominant communities will be described.

Upland Sonoran Desertscrub occurs primarily on the slopes and hills of the mountain ranges in
the County. Due to the bimodal pattern of rainfall and subtroplcal climate, the Upland Desertscrub
community houses the most diverse desert vegetation."" This community is often very
architecturally complex and may consist of a tall layer of trees such as Yellow (or Foothill) Palo
Verde, Mesquite and Ironwood, a layer of shrubs and mid- helght cacti such as Cholla and Jojoba,
and a layer of near-ground vegetation such as Barrel Cacti.

LT

AZ Upland Sonoran Desertscrub

; Great Basin Conifer Woodland

.,

M

|: Interior Chaparral
Gl

i

Lower Colorado Sonoran Desertscrub
Petran Montane Conifer Forest

' Semidesert Grassland

Map 2-5 Maricopa County Vegetative Communities

In contrast, the Lower Colorado Valley Desertscrub community, which occurs primarily on the flat
desert valleys, is much less varied. This is in part due to the substantially lower amount of rainfall
it receives during the year. Plants commonly found in this community are Creosote Bush, White
Bur Sage, Yellow Palo Verde, Ocotillo, and Bﬁﬁlebrush.

Riparian Habitat

Riparian areas are ecotones, or transmon zones, between watercourses and the surrounding
lands. Riparian habitat is associated with such a transition zone. In Maricopa County the majority
of the watercourses are ephemeral, yet due to the presence of groundwater, riparian vegetation
exists along many of the rivers. Riparian vegetation varies depending upon both groundwater and
surface water levels. Perennial streams created by dams, especially along the Salt and Gila‘
Rivers often exhibit the cottonwood and willow association that was once typical along these
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rivers. Mesquite bosques are also found in these areas. Small pockets of cottonwood-willow
association also occur in other areas that have a perennial or intermittent water source.

Xeroriparian habitats are the more common type of riparian vegetation found in the County. This
type of vegetation is commonly found along ephemeral streams, where there is seldom any
surface water. Plants in this habitat may include Ironwood, Palo Verde and Mesquite.

Riparian habitat serves several natural flood control functions. Vegetation along watercourses acts
as natural erosion control. Tree roots and vegetation help to stabilize soil and decrease erosion
impacts near streams. This tends to decrease the probability that a stream will erode or that the
channel will widen. Vegetation can also trap and stabilize sediment from floodwaters, and can
store and slowly release floodwaters. Vegetation in the floodplain can also slow downstream flood
velocities. ° |

In the past, riparian habitat has been considered a problem and the solution has been to eradicate
it. Water loving plants, termed phreatophytes, were thought to consume water necessary for
human purposes. They were also considered’a flood threat because plants in the floodplain can
divert water flows. Research, however, has,shown that riparian vegetation is necessary because
it maintains the normal functions of the floodplain. Riparian vegetation is‘also effective at trapping
and storing floodwaters, ultimately increasing groundwater depths.

Socioeconomic Characteristics-.

SN

Population B

The population of the United States in 1995 stood- Figure 2-1 Population Growth in the
at 262,754,000 and continues to grow. This total United States 1995 - 2025

is expected to increase to 335,048,000 by the (Fnousaiiceiiesien: popiison]

year 2025." This is an increase of about 27.5 °
percent over the 30-year penod or nearly one
percent per year (see Figure 2-1)." ! 200,000
—— 200,000
Arizona had a populatlon of 4,218,000 people F 100,000 1
1995 (see Figure 2-2). '®,The State ranked as the

400,000 £

23 most populous when compared to all 50 1995 2000 2005 2010 2015 2020 2025
states and the DlSt”Ct of Columbia. However 12 Source: U.S. Bureau of the Census, Population Division, PPL-47
o Arizona is projected to be the 13" most
Figure 2-2 Population Growth in Arizona populous state by 2025, with approximately
1995-2025 7,729,000. This is a gain of 3,511,000 people
& A e i over the 30-year period. This gain is just over
10,000 1 A Sl s : : .| 83 percent or approximately 2.77 percent per
s et | year. Arizona has been one of the fastest
5,000 o ¢ | growing states ranking sixth in net gain

. | between 1995 and 2000.

1995 2000 2005 2015 2025

Source: U.S. Bureau of the Census, Population Division PPL-4: Series B

The increase in projected population in Arizona
is over three times what is projected for the

L)
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United States as a whole over the 30- vear perlod Much of the increase in Arizona can be
attributed to Maricopa County, which is projected to increase from 2,528,700 people in 1995 to‘
4,516,100 people in 2020\, an increase of nearly two million people. "7 This increase becomes

even more impressive when the Maricopa
County projections are expanded to the year
2025 to be on the same basis as the United Figure 2-3 Maricopa County, State of
States and the State of Arizona estimates (see Anzdhgandiihe ST iatecyalc ad
Figure 2-3)." The estimated population for FRpAELS T o

Maricopa County in 2025 would be 4,948,400 120.00%

people. This addition of 2,419,700 people over 100.00% 11 83.24% g v

the 30-year period equates to nearly a 96 80.00%

percent increase or approximately a 3.2 percent 60.00% 5

growth rate on an annual basis (See Figure 4°'°°°/w g

2.4). 20.00% | l : o
/ 0.00% T T ,

The significance of this growth rate is that gtnalg N r\ar:]cncisa

Maricopa County will have a net average
increase in popu|ati0n of 80’656 people e’éch United States data source: U.S. Census Bureau

- . ~ Arizona data source: Arizona Department of Economic Security
year over the 30'year penOd- Marlcopa (Jounty Maricopa County data source: Maricopa County Association of
ranked first of all the counties in the United |Governments
States in total gain in population between 1996 4

and 1997. This total gain was 82,789 people which was over 20,000 more than Los Angeles

>~ County, the number two county of the ten

Figure 2-4 MancopaCountyGrowth ~-biggest numerlcal gainers for that year (see
1995 - 2025 Tabi@\ Marlcopa County will be growing

[Thousands, Resident Population] at approxnmately the same amount of people

every year for the next 30 years as it was doing
in 1996 when it ranked first in the Country in
numerical growth.

| »

il bl 4 Table 2-4
. . . . \
000 : : Ten Biggest Numerical Gainers in
o IR e Population, 1996 to 1997
1995 2000 2005 2010 2015 2020 2025 ’
Source: MAG for the years 1995-2000, DES for 2025 /| Rank County State Number Increase
1 Maricopa Arizona 82,789
There will be implications for the 'Ftoed@ontféf 2 Los Angeles  California 61,623
District if this rate of growth continues to take |3 Clark Nevada 59,549
place in Maricopa County. This data is reported |4 Qrangs G icnis E4ia0
h i der to make a series of assumptions to 2 FuLingg Satdns == A |
_ere _'n oraer 1o } X f 6 Harris Texas 43,296 |
identify ~ future  flooding, erosion, and |7 Riverside California 33,113 |
sedimentation problems. 8 Broward Florida 30,216 |
9 Dallas Texas 28,918 |
. ’ ; ; 10 Collin Texas 27,991
Continued rapid growth will put more people in ik
harms way from flOOding hazards. The District Source: Censu Bureau, 1997 County Population Projections
has assessed where and when these people will http://www.census.gov/Press-Release/cb98-41.html
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locate in order to prioritize future projects, studies, and programs. Chapters 4 and 5 of this Plan
will address remaining flood hazard problems and prioritization of watershed for future projects.

In order to make these determinations, the District looked at historic data and trends provided by
the following sources: the U.S. Census Bureau, the Arizona State University Morrison Institute for
Public Policy, Urban Land Use Planning (Kaiser/Godschalk/Chapin, Jr.), Maricopa Association of
Governments (MAG), and the Maricopa County Comprehensive Plan 2020. Assumptions are
made based on data from these sources.

Some key numbers from these sources used to make assumptions for development of the criteria
used in the Bhase [ prioritization analyses of watersheds are shown in Table 2-5.

Table 2- 5
Housing Units Authorized for Installation in Maricopa County - 1999%°
Type ‘Number % of Total

Single Family 7 35,430 75
Multi-Family 9,225 20
Mobile Home 2,447 5

TOTAL | 47,406 100
* Averages approximately 3,950 per month. ,

These averages were used to make assumptions for development trends and amount of land
needed for future growth. However, the individual watersheds of the County will develop with
different densities and land use patterns based on geographical and regulatory constraints.
These issues serve as critical elements in a phase I pnontlzatlon analysis of each watershed.
The following assumptions based on the data from !91010 2=5 were used for determining priority of
each watershed for future prOJects

Assumptions d
1. The projected population for Maricopa County, based on the 1995 Census, in 2025 is 4,948,400

based on MAG data. [4,948,400 (2025) — 2,528,700 (1995) 2,419,700 additional people]

2. The U.S. Census Bureau-shows an average of 2.59 persons per household in Maricopa County
in 1990.2' (2,419, 700 +2.59 = 934,247 new households +30 = 31,141 average per year)

3. The Morrison Institute for Public Policy has calculated a table showing that average lot size for
new homes in the metropolitan Phoenix Region in the 1990's was 6,677 square feet. =
Additional area will be taken up by streets and roads - a ratiog of lot sizes by block to street
widths and lengths per block produced a figure of 22.43 percent per lot (1,498 square feet) of
urban development being attributed to transportation corridors.?®> Each single-family unit will

/2 use an average of 8,175 square feet or 5.3 units per acre.

4. A small number of apartment complexes were selected at random from the east, central and
western parts of the Phoenix Metro Area and then looked up on the County Assessor’s records
for square footage for Maricopa County. ** The average number for this small random sample
came out to be 990 square feet per housing unit, plus 405 square feet for 2.5 parking spaces
per unit at 162 square feet for each parking stall (for the purposes of this study, 9 feet wide by
18 feet long j§ used)?, plus 350 square feet of open space per unit deemed reasonable for each

are 27 ‘ w
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housing unit in a complex. The 22.43 percent per unit for transportation corridors must bg.
added (390 square feet per unit). The average multi-family unit uses approximately 2,13
square feet per unlt This is approximately 20.4 units per acre. Most complexes are two-story
which reduces/amount of land area covered. Dividing the 990 square feet in half would adjust
for the second story. The total land covered for an apartment unit would be 1,640.

5. A typical lot in a mobile home park averages about 2,100 square feet. The 22.43 percent per lot
for streets and roads must be added (471 square feet) for a total of 2,571 square feet per unit or
16.9 units per acre.

6. An average estimate of commercial and industrial development is about 21 65 percent of

residential development or 1,426 square feet per household O~ M rdod\” | comldn ]

A

,1«’4‘, e
7. Public Safety (fire, police) facilities will require approximately 1,120 square feet per household.
/

8. On the average, there are 60 children of nursery school age per 1000 persons, 175 children of
elementary school age per 1000 persons, and 75 students each of junior high and high school
age per 1000 persons. The average nursery school uses about 0.138 acres, an elementary
school uses approxnmately 14 acres a junior high uses about 26 acres, and a high school about
40 acres. /1 "7 4 K por- e "',_ J

9. An estimated 10.5 acres per 1,000 persons i ne/eded for libraries, community facilities,
recreation, and open space.? This is 1,138 square feet per household. Detailed calculations to
arrive at the numbers for assumptions-7, 8, and 9 for Table 2-6 are in Appendix D.

In Table 2-6 below the area per household ls\multlplled by thé estimated number of units for.
residential development to arrive at total land area needed for future development. Each non-
residential use area per household-is multiplied by th/e total number of housing units (934,247) to
arrive at the total land area needed for those categones

Table 2- 6 Additional Land to be Developed 1995 - 2025
Type of Development Area per Average %-of_| Estimated Total Land Area Needed for Future
Household * | Development No: of Units Development
(sque feet)
square feet acres sq. miles
Single Family 8, 175 75% 700,685 | 5,728,099,875 | 131,499 205.47
Multi-Family 1,640** 20% |y 186,850 306,434,000 7,035 10.99
Mobile Home 2,571 5% | 46,712 120,096,552 2,457 4.31
Subtotal N/A 100% 934,247 | 6,154,630,427 | 141,291 220.77
Commercial / Industrial 1,426 21.65% N/A 1,332,236,222 30,590 47.80
Public Safety Facilities 1,120 0.79% N/A 1,045,440,000 24,000 37.50
Schools 723 0.51% N/A 675,180,000 15,500 24.22
Open Space 1,138 70.81% N/A 1,062,864,000 24,400 38.13
g TOTAL | Subtotal 4,407 N/A N/A 10,270,350,649 | 235,781 368.42
* Total includes areas for parking and open space as detailed in assumptions.
** This number is adjusted down to account for iwo story buildings (see assumption 4).

Maricopa County will need to develop an additional 141,291 acres for residential uses by 2025 to
accommodate the population increases that are projected. Total land needed for intensiVe.
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development by 2025 is projected at about 236,000 acres or 368 square miles. Where and how
this additional acreage is developed will have a major impact on the operation of the Flood Controt*
District for years to come. : 7 | WLk
Each watershed is expected to increase in population. These numbers are shown in Chapter 4 of
this report. In some areas the increased population will lead to build-out putting pressure on
regulators to allow floodplains, erosion hazard zones, and hillsides to be developed. Requests for
higher densities may be another option pursued to accommodate this increased population growth
in the areas indicated. Both options may put greater numbers of people in high-risks areas for
flood hazards. MAG population projections for 2025 put more people in some watersheds than
developable land area can accommodate at current Jand use densities and trends. Population
may spill over to neighboring watersheds shifting theﬁrdens and risks.

Land Ownership and Land Use /

The breakdown for land ownership for Arizona from the Arizona State Land Department is shown
on Figure 2-5. ApProximater 70 percent of the land area of the State .a¥e under some level of
federal control.?***”) In comparison, 60 perce;?if land in Maricopa County is federally controlled
leaving 40 percent either privately or /state

controlled. Map 2-6 shows the location and Figure 2-5 Land Ownershipin Arizona
breakdown of these land ownership groupings for per the Arizona State Land Departrment
the County. Approximately 625 square miles of Other Federdl

the County’s 9,226 square miles have been Public Lands Netive
developed for residential or commercial use as of 8% Amesican 28%

1995. Map 2-7 gives a breakdown of land use~in__
Maricopa County through 1995.

Location plays a large part in/Getermining what 4
land might be developed by 2025. The Morrison
Institute ~ study’’®®  shows’ new resjdential 2 19%
development has moved outward by an average T

of nearly half a mile each year between J@m\/

1998. Development was averaging about 20 miles from the intersection of Washington Street and
Central Avenue in dowpfown-Rhoenix. ~Residential completions over the last ten years tend to
support the Morrison |Astitute Study. (see Map 2-8). There has been some infill of areas within

the Phoenix City limits but most of the residentigl completions over the last three years have
occurred in the southeast, northeast and northwest sections of the Valley.

\

Table 2- 7 Land Are§ In Maricopa County - 2000
Type Acres Square Miles | Percent
National Forest /V 410,240 641 6.95%
Gunnery Range 818,560 1,279 13.86%
Already Developed 400,000 625 6.77%
Undevelopable 2,593,280 4,052 43.92%
Potentially Developable * 1,682,560 2,629 28.50%
TOTAL 5,904,640 9,226 100.00%
* Land in private and state trust ownership with less than 15% slopes.

3/8/2002

29




2c00c/8/€e

a
o
s

W e e o IR

5 ‘ : % o S A 7

: . \ : | /

j \ i . . b > S {,//_\‘JMM
BJU-

O
110doYy WS04 1001100 PO — [0 UP]d 2nisudyaidiio)

o€

i
{ o < /- 7
LAND OWN ERSHIP
\  © Maricopa County e
X - 2 (] erovare MAP 2-6
4 0a s b5 I~ LAND OWNERSHIP
) [] amvorcounty
[] reoeraL =
[] earks [mad 04 8 12 1
=i _———
B ey =/ ale in Mies
NATIONAL FOREST
|
B rowvaos @ |




200e/8/e

skt )
6 ‘.r'*q. ’ A ‘ wu' '

8

LAND USE CLASSES w
Maricopa County
% || O wear MAP 2-7
| O ces LAND USE
B sucumnra
- [] LowoensiTy REsIDENTIAL 2
[ wEDIUMMHIGH DENSITY RESIDENTLAL (“8m3™0 4 B 12 16
B commerciaL & INDUSTRIAL =/
. iy Scale in Miles
OTHER
\‘_‘\/\J'P\ N )

Loday wpaSoay (0010 poold - [00Z UD]d 2aisuayarduio)




Comprehensive Plan 2001 — Flood Control Program Report
] ‘ / .

Using the “half-mile each year” criteria, development boundaries will have moved about 13.5 miles'
further out by 2025 from 1998. Thus, development would average about 33.5 miles out from the
intersection of Washington Street and Central Avenue which would include the private and state
land within a 20 mile radius of the Phoenix city limits.*® However, some of this land may have
characteristics such as too great of slope or soil unsuitability to support a foundation for a road or
a building. Some of it may be located in the floodway, 100-year floodplain, or be susceptible to
erosion and sediment damage.

Regulations are in place in many communities now for prohibiting development of the land with
severe limitations of any of the hazards identified above. However, in the past a number of acres
with one or more of these limitations have been developed. (For an example of this see the
section on Buildings in the Floodplain later on in this chapter.)

Potential Developable Land

Future development seems likely to be rmost heavily concentrated in the west and north sections
of the Metropolitan area. This appears likely for two reasons. First, the southeast and the east
sections of the County have development master plans almost developed to the boundaries of the
Gila River, Salt River Pima-Maricopa and Fort McDowell Mohave-Apache Native American
Communities. Thus, most of the remaining potential developable land lies to the north and west.

Secondly, the recently completed western section of Loop 101 has created a transportation link
between the northern reaches of Interstate 17 and the western portion of Interstate 10 within the
Metropolitan Region. This link is seen as an important stimulus for development in the west anc.
northwest sections of the Metropolitan Area. The ‘futq@ plans for the continuation of SR303L to
the west and north of Loop 101 will also increase the /likelih\ood\,,of development in these areas.
Ehe /
The Maricopa Association of G{)vemments (MAG) has assembled a development database with
information on active, planned and propcsed development projects in Maricopa County as of July
1, 1995. These potential development areas are shown on Map 2-9. The total area in all of these
developments is about 234,000 acres oy “enotigh- land, to take care of the projected population
needs through the year 2025. Over half of this 234, OOO acres is in the west and northern sections
where most of the future development is projected to take place. Assumptions from Table 2-6
estimate about 236,000 acres,tor development through 2025. Additional land will come from non-
master planned areas or infill. | < 120 1o )
! ("n, +HD ., OO0 1/41/)
The area ;I‘!n?ea 20-mile radius of the Phoenix city limits contalned 1,625—-square—mﬂesﬁof
developable a{-:)e which includes State trust lands. The state land is in trust to be managed to
maximize the benefit to state schools, which makes these lands leaseable or for sale to
developers. To date just over 8,100 acres or 12.65 square miles of State Trust Land have been
sold, some of this for open space preservation. This 1,625 square miles is reduced to exclude
previously developed land, geologic constraints, federally held lands, and preserve areas to leave
about 1,240 square miles of land available for development.

Approximately 236,000 acres will likely be developed over the next 30 years and there is about
1.7 million acres of potentially developable land in the County. Where is the most likely area or’
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COMPLETIONS

APRIL 1990 TO
JUNE 1999

1 dot = 1 house

Jan. 1994 - Dec. 1996

‘ Jan. 1997 - June 1999
O Watershed Boundaries
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Residential Completions
per year, 1990 - 1999:

1990 9,324*
1991 12,515
1992 17,049
1993 19,752
1994 25,426
1995 26,873
1996 31,990
1997 29,174
1998 32,672
1999 18,182%*

* 1990 data covers
April to December.

** 1999 data covers
January to June.

Total new residencies,
Apr. 1990 - June 1999:
222,957
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areas wzée this development will take place Ilébt’h%/?qeh/aueﬁ tign? How much of the presently, ‘
develope@-land is subject to flood and/or erosion and sediment damages? What is the potential
for future development being Iocateck in areas susce tible to flood and/or erosion and sediment
problems? The following Chapters ‘trayt to-answer these questions in order to determine where
flood control projects and regulatory functions will be needed to minimize or eliminate flood and
erosion hazard,problems

Puo W& S
Buildings in the Floodpla}ln and Floodway
The official definition of a floodplain is the area susceptible to inundation by a base flood including
areas where drainage is or may be restricted by man- m%lse structures which have been or may be
covered partially or wholly by floodwater from the-ene-hundred-year flood. A base flood is defined
as a flood that has a one percent chance of being equaled or exceeded in arone year pefiot. ok

and 4:ven ovie

The official definition for a floodway is the channel of a river or other watercourse and the adjacent
land areas necessary in order to discharge the one hundred -year flood without cumulatively
increasing the water surface elevation more 7 one foot.*

There are approximately 8,700 lineal miles per the USGS 100,000 Hydrography of stream courses
with drainage areas of greater than one square mile in Mancopa County. Approximately 1,780
miles or about 21 percent of the total have detailed floodplain and floodway delineations

\ completed. It is anticipated that over 90 percent of the/County’s present and projected population

to 2025 will live within the watersheds with presently delineated floodplains and floodways. All

of 1,000 linear miles of stream course studied. .
per year. Growth is also projected in areas %
where dellneat|ons are not yet completed. AM,,«U <

methods, anmm ed on 1999 aerial
photographs p{is‘%ble to count homes
floodplain. This counting has indicated that over
22,000 homes or businesses are within the one
hundred-year floodplain as of 1999. This same =
procedure has identified about 430 of the 22,000 |
structures as being in a defined floodway. All of |
these structures would be susceptible to varylng
degrees of damage from water borne sedlmen‘ts
/

In addition, many of the structures, located j\ﬁithin
1,000 feet of floodways, could be threatened by
the erosion of stream banks caused by high
water flows.

Figure 2 - 6 Example of a Maricopa County

\ /' 3
\ 1 ‘{ e mm e ! wmmtng al ~ afe i1 ) Aerial Photo with Delineated Flo/odplain
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MAP 2-10
TOTAL AREA OF PROPOSED
DEVELOPMENTS IN
FLOOD HAZARD ZONES

Acres  Sq. M.
in Floodway: 2,304.7 3.60
in 100-year
Flood Zore: 16,1929 25.30

Total srea of Proposed
Developments:  234,416.8 365.85

% of Proposed Developments
in Flood Hazard Zones: 7.89%
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Potential flooding and erosion problems also exist in the 234,146 acres projected as, future
development areas. These areas were overlaid onto the delineated floodways and one hundred-
year floodplains in Maricopa County (See Map 2-10). This procedure would place ab ut 2,300
acres in the floodway and an additional 16,200 acres within the currently designated ndred-
year floodplain. It is possible that future structures could be built in the floodway and in the 100-
year floodplain without adequate safeguards in place.

Potential erosion hazard areas are even more pronounced. Map 2-11 shows the soil erosion
hazard areas overlain on the future development areas. Nearly 82,000 acres or 35 percent of the
development areas are classified as having severe erosion hazard potential from flowing water.
The same issue as above applies to severe erosion hazard area delineations.

/
Constructing structures within a floodway is prohibited under the current Maricopa County
floodplain regulations. The 430 structures |dent|f|ed within the floodways would have been
constructed prior to completing the studies documentmg the floodway Therefore, construction
within currently designated floodways is not afoncern There is a potential for development to
take place within areas where floodplains ha e not yet been delineated. Table 4-3 shows, by
watershed, the watercourse lengths for WhICh roodeam dellneatlons have not yet been
completed.
Completion of the A-Zone delineation, using approximéte methods, will provide necessary flood
hazard information to give notice to landowners such that precautions can be taken. Additional
study may be required in these areas to.more precisely determine floodwater elevations and
floodplain or floodway boundaries. Until roodealns are defined for all of the watercourses in
Mancopa County addmonal structures could be const;cted in flood prone areas, /1 d aree:

¢ ./([( be cle T2 1] P 24 1",', A byEg 41 \7 7l 7
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Summary - <
The combination of physical Qharactenstlcs plus a large and continuing growth in population has
made Maricopa County residents susceptlble to flooding and/or erosion and sediment damages.
As more floodplain delineations are comple@by the District it is possible that additional
structures will be identified in the floodplaln It is-erucial to get ahead of development with
delineations to prevent this from occurring in the future. Numerous -Flood—Eentrol District
programs have been initiated over the past 40 years to address alternative solutions to flood
hazard elimination. These programs will be identified and described in Chapter 3. Chapters 4
and 5 will further define problem areas by watersheds and how the -Eleed=Centtol District
programs have been and will be used to elimiQate or reduce these problems.

/

/

/
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Endnotes '

" Information for this paragraph came from the Maricopa County web site.

% Much of the information in the preceding two paragraphs is taken from the Draft Maricopa County Comprehensive
Plan. (current P 7 d Plan 2000)

® General Soil Map with Soil Interpretations for Land Use Planning, Maricopa County. United States Department of
Agriculture, Soil Conservation Service, March 1973

* Assumption is based on evaluating and reviewing PL83-566 Small Watershed Projects for the Soil Conservation
Service, now Natural Resources Conservation Service, over a 30-year period.

® A one hundred year rainfall has a one percent chance of being equaled or exceeded in any given year. A fifty year
storm has a two percent chance and a ten year rainfall a ten percent chance of being equaled or exceeded in any
given year. "

® Figures taken from NOAA Technical Memorandum NWS WR- 177 Climate of Phoenix, Arizona, December
1986(Revised) pp.92. /

" Reynolds, 1988 in Maricopa County, 1995 /
B )
Ibid. /

g Vogt Brandon J., The Arroyo Problem in the Southwestern United States.

/
Brown David E., Ed. 1994. Biotic Communities: Sguthwestern United States and Northwestern Mexico. Salt Lake

y

City: University of Utah Press. J
" Ibid. /
'2 Arizona Department of Water Resources (ADWR). 1994. Arizone/z Riparian Protection Program Legislative Report.
'3 U.S. Bureau of Census (www.census.gov.) .

" Ibid oy 8
'® Figures taken from Maricopa Association of Governments:—. / ‘

'® This was done by projecting the same percentage increase over the perlod of 2020 to 2025 as Maricopa County
was to Arizona and the United States over the period 1995 to 020. 4
" Taken from www.census.gov. /
'® Maricopa County Quick Facts fropf the U.S. Census Bureau.
'¥ Maricopa County Quick Facts from the U.S. Cens&s Bureau.

'® Data for this paragraph comes from the Arizona Real Estate Center L. William Seidman Research Institute, College
of Business, Arizona State University. /

2% Morrison Institute for Public-Pofiey, Arizona State University.

5 Original percentage for s;i’eets to lot sizes taken from a study entitled “Economic and Social Costs of Urban Sprawl
Versus a Proper Urban Density in Spokane County,” Washmgton October 1975.

2 Metroscan for Windows 2.64.
% these dimensions were determined by measuring a typical parking space in the Flood Control District parking lot.

2 Native American lands have their own governing bodfes. However, The Bureau of Indian Affairs, U.S. Department
of Interior, has certain responsibilities for Native Ame"rican lands.

% Morrison Institute for Public Policy. September : 000 Hits and Misses: Fast Growth in Metropolitan Phoenix.
26 | ess than 12 miles to the east, west and south bift much greater than 12 miles to the north.

%7 All three definitions are taken from Floodplain Regulations for Maricopa County, Flood Control District of Maricopa
County, 11/01/2000.

(Note: endnotes need to be corrected.)
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CHAPTER 3. FLOOD CONTROL DISTRICT ORGANIZATION &
PROGRAMS

District Organization

The Flood Control District of Maricopa County was organized in August of 1959 as noted in
Chapter 1. For the next 30 years District programs and staffing revolved around the need for
designing and installing flood control structures previously identified in the 1963 report. By the
late 1990’s approximately 70 structures had been installed, including 21 structures the District took
over from other agencies, which necessitated increased emphasis on the operation and
maintenance (O&M) program. The O&M program has continued to gain prominence as more and
more of these structures reach the end of their design life.

Having completed a majority of the 1963 program, opportunity was present to look at non-
structural solutions to eliminate or reduce flooding problems in Maricopa County. The District
began to focus more on programs that would keep people and property out of areas that were
prone to flooding rather than proposing solutions once’ a problem developed. Non-structural
solutions, such as floodplain management and dralnage ordinances, evolved as programs to be
administered by the District.

Non-structural solutions required a land use planning emphasis"t/o provide a régional, uniform and
coordinated approach to watershed management. This approach works to minimize the public
cost of protecting citizens from flooding that results from private and public development’s
cumulative effects on drainage characteristics. The District prefers this regional approach which
continues to have a high degree of importance throughout the plan;ing process.

In 1993 the Board of Supervisors. adopted the County-Wide Cemprehensive Plan Goals, Policies
and Standards. Many of the goals and policies reflected a close relationship between the
District's programs and Maricopa County’s stated planning initiative. In addition, the National
Environmental Policy Act of 1969 gave environmental factors national prominence. These laws
and regulations coupled with a general awareness of the importance of the environment have
brought about a change in how project planning and installation are conducted. The District has
been at the forefront of incorporating enwronmental features into all aspects of its flood control
programs. \

Today, the Flood Control District of Maricbpa County is an organization with a chief engineer and
general manager, public information office, and seven divisions. (See Figure 3-1). There are
currently 33 branches in the Divisions. These branches work together to support the District’s four
major program areas as defined in the “Strategic Plan for the Flood Control District of Maricopa
County.” These four major program areas are:

e Flood Hazard Remediation Program — Provides structural and non-structural mitigation of flood
hazards for the public so they can live with acceptable risk of loss of life or property due to
flooding. Major activities under this program include structural measures, the Capital
Improvement Program, structural assessment initiative, operations and maintenance, property
management, acquisition and relocation, and environmental activities.
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e Flood Hazard Regulation Program — Provides guidance, direction, and enforcement for the
public so they can use their property safely and in compliance with applicable state and federal
laws. Leading activities in this program include floodplain administration (national flood
insurance program/CRS), drainage administration, storm water quality administration, and
sand and gravel mining administration.

e Flood Hazard Education Program — Provides flood hazard information, technical data, and
flood safety guidance to public agencies and individuals so that they are aware of and can
respond to flood hazards. Important activities, in this program are public information and
outreach, public project involvement, hydrometeorology, and flood warning and data collection.

e Flood Hazard Identification Program — Provides flood and erosion hazard information and
documentation through planning to the public so they can be knowledgeable about the
dangers of erosion and flooding, the areas in which they occur, and required future
remediation measures. Major activities for this prograr;n"'are floodplain delineation, Area
Drainage Master Plans, Watercourse Master Plans, integration of projects into the natural and
urban environment, and strategic and comprehensive planning.

Revenue Sources

The majority of the District’'s revenue is derived from a secondary property tax for flood control
placed on each residential parcel in Maricopa County. The Cgﬂ/nty Board of Supervisors sets the
rate of this tax and the assessed real property valuations to which the tax is applied on an annual
basis. The tax rate was 50 cents for every $100 of valuation approximately ten years ago (see
Table 3-1). This rate has been steadily declining and was set at 23.2 cents per $100 valuation for
Fiscal Year 2001-2002.

" R / 4

Table 3-1 Flood G6ntrol Tax Rates and Revenug by Fiscal Year'
Fiscal Year Tax Rate Tax Revenue

01/02 © 0.2319 $45,323,000 Est.
00/01 /. 02534 43,874,335
99/00 0.2858 43,992,461
98/99 0.3270 44,995,000
97/98 0.3425 42,697,000
96/97 \ 0.3413 38,501,000
95/96 0.3632 36,085,500
94/95 / 0.3332 35,300,000
93/94 J/ 0.3632 35,400,000
92/93 ' 0.3901 39,715,000
91/92 0.4447 46,879,000
90/91 0.4235 45,797,000
89/90 0.4303 46,408,000
88/89 0.5000 51,345,000
87/88 0.5000 46,059,000

Tax revenues have held fairly constant over the past ten years because of the large amount of
building taking place and the increase in real property valuations for previously built construction.
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However, District tax revenues have been steadily declining in real terms when inflation is taken
into account (see Figure 3-2). It is anticipated that the District’s tax revenues over the coming fiv
years will be capped at a maximum of $45 million on an annual basis and will continue to result in
continued reduction of the property tax rate.

Figure 3-2 Property Tax Rate Comparative Chart

FY1998 FY 1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY 2005

~*— Rate At $ 45m Per Annum
—*— Required To Support Planned CIP
Nov. 97 Tax Rate Forecast

Note: * EDP & Co. 06/22/01 future Assessed Valuation

Another source of revenue for the District is the sale or lease of rights-of-way. The FA@W}M){/
District owns approximately 22,000 acres, in fe€ simple title and holds perpetual easements on an
additional 38,000 acres. Revenue f%m easements and rights-of-way was approximately
$564,000 in the fiscal year that started Jyly 1, 1999 and ended on June 30, 2000. Revenue from
land sales during this same time frar:?'(vas $2,103,000. This figure can vary widely from year to
year depending on the size and logation of land available and the strength of the real estate
market at any given time.

A third source of revenue has been from fees that developers and individuals are required to pay
to obtain building permits within Maricopa County. Building permit applications are reviewed by
the Floodplain Management Branch if the structure is to be located within the delineated 100-year
floodplain and reviewed by the Drainage Administration Branch if the building is to be located
outside of the 100-year floodplain. This revenue stream is closely tied to the number of building'
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permits issued each year, which in turn is a function of the health of the economy in Maricopa
County. In Fiscal Year July 1, 1999 through June 30, 2000 this income source totaled $337,000.

A fourth revenue source is that of cost sharing with other entities for project installation. Most of
the early flood control structural projects were installed through cost sharing arrangements with
the U.S. Army Corps of Engineers or the U.S. Department of Agriculture, Soil Conservation
Service. The federal agency normally paid for project construction and the District furnished the
land on which the structure would be built. The District took over operation and maintenance
responsibilities once the project was completed. Federal cost sharing monies have been
drastically cut in the last ten years as federal budgets have been reduced at the national level.
Most recent cost sharing has been with local municipalities such as cities and other county
agencies, with some monies coming from various state agencies.

Almost $556 million has been spent on flood control structures’in Maricopa County since the
District’s inception. Approximately $333 million or nearly 60 percent of the total has come from
federal sources.? /

Flood Control District Programs
The flood control programs including activities and services of the District have continued to
evolve over the years. New and varied programs were the result of two conditions. First, no one
program would solve the flooding problems that were developlng in Maricopa County, but
proactive programs that prevent new development in flood prone areas and eliminate the need for
future reactive programs made sense for certain locations. Reactive programs were very efficient
in preventing damages in areas where development had previously taken place. The type of
program used or combinations thereof became a function of the conditions found where the
investigation was taking place. //\ 7 4

\ /'/ 7
Secondly, outside influences havé played a large role in the evolution of District programs. The
National Environmental Policy Act of 1969 and subsequent state laws have helped raise
environmental awareness. Environmental safeguards) have lengthened installation time and
increased the cost of reactive type measlres. Water quallty safeguards and wetland preservation
have placed additional emphasns on non-structural measures that make use of and conserve
these environmental values.

The result has been the development of new programs, activities and services to fit the ever
changing landscape and some new and lnnovatlve uses of the original programs of the District.
The following sections describe the ma]or services available from the District in support of the four
program areas as defined in the Strateglc Plan. Specifics, by watershed, for each service can be
found in Chapter 4 of this Plan and Appendix B.

Flood Hazard Remediation Program

Structural Measures

Webster's New World Dictionary defines a structure as “something built or constructed”. Thus,
any permanent addition to the landscape, for the express purpose of flood control, would qualify
as a structural measure.
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Structural measures can reduce floodwater damages by controlling the floodwater and associated
erosion and sedimentation. Structural measures in this category include dams and reservoirs,
floodwater retarding structures, channel work, levees and dikes, floodways, floodwater diversions,
sediment basins, grade stabilization structures, and stream bank stabilization.

Structural measures to control or reduce flooding, erosion and sedimentation have been the
primary program utilized by the District. The 1963 Comprehensive Plan evaluated 41 projects of
which all were structural in nature. Thirty of the 41 were recommended for installation as soon as
funding was available. All or parts of 20 of these projects have been constructed.

A large majority of these projects were installed through a federal/District partnership. The federal
partner was responsible for facilities construction in most cases, with the District being
accountable for the necessary land rights. The District also took on all the operation and
maintenance responsibilities for these projects. Th|s federal/District partnership has produced
structures worth nearly $650 million at 2000 prices.> Most of the projects installed under this
partnership were started and essentially installed in the 30 years after the District was organized.
Since then, federal project monies have become extremely scarce reducing the opportunity for
these types of projects. /

Other measures that would qualify as structural include raising foundations of buildings, blocking

off low-level entrances and windows, strengthening existing walls and foundatlons and installing
protective walls. These measures help minimize flood |osses They do rot attempt to control
floodwater or erosion and sedimentation. They do permanently alter the landscape. These
measures are not normally preferred by homeowners because of the perceived lowering of.
housing values through these alterations.

The last ten years has seen a decuﬁre\d shlft in the structural measures program of the District.
First, the overall emphasis on striictural measures is not as great as it was in the past. Where
once it was the program of choice, it now is jUSt one of many programs available, depending upon
the circumstances. Secondly, the program,is-no longer predominantly funded through federal cost
sharing. The District has assumed the lion’s share of structural measure costs. However, more
and more of these pro;ects have cost sharing arrangements with cities and towns or with other
county and state agencies. There are approximately $196 million of structures at 2000 prices that
were primarily built by the District and partners.*

Capital Improvement Program

Arizona Revised Statute 48-3616, which created the need for the comprehensive plan, also
provided the basis for the five-year Capital Improvement Program. This statute requires a five-
year capital improvement program’ that “shall separately identify capital improvements for
engineering, rights-of-way and land acquisition and construction with such supporting
explanations, cost estimates and completion schedules as the board may require.”

The five-year Capital Improvement Program (CIP) for the Flodd-Contfél District identifies spending
for all anticipated capital projects and implements flood control and storm water management
projects identified through the planning process. The CIP addresses both modification and
replacement of existing infrastructure, development of new facilities, and studies to accommodate
present and future growth. The CIP also enables the District and its stakeholders to identif
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needed capital projects and co-ordinate financing and construction timing. To increase
effectiveness, the CIP consists of two crucial segments; an administrative process to identify and
prioritize future capital projects (the Prioritization Procedures) and the fiscal plan to provide for the
funding of those projects.

The Prioritization Procedures serve as the mechanism for ranking potential new CIP projects.
Potential CIP projects are identified either by local cities, towns and other agencies, or through
other District programs. The potential projects are evaluated on an annual basis for inclusion in
the latter years of the CIP.

The prioritization procedure is accomplished in two major steps. First, all newly proposed projects
are evaluated according to predetermined and weighted criteria by a committee of senior District
staff members. The selected projects that require additional information are included in a District
managed and prioritized pre-design study program. Requesting agencies may complete
prioritized pre-design studies using consultants or in-house resources, provided the information
produced meets the minimum requirements of District-sponsored studies. The purpose of the pre-
design study program is to develop more detailed information on potential CIP projects. This
includes design and construction costs, land acquisition requirements, required permits, mitigation
and multiple-use potential. During the pre-design study, a Memorandum of Understanding (MOU)
is developed to define how the staff of the District and the other agencies will proceed with the

project. /

The second step includes the budgeting and scheduling of/;;rojects for inclusion in the District’s
Five-Year CIP. For projects requiring an Intergovernmental Agreement (IGA), the information
developed in the pre-design study and MOU will serve as the basis for negotiations. When Area
Drainage Master Plans are completed, a number of future pre-design studies and CIP project
requests are identified. Input regarding the priorities for projects identified within these plans, will
continue to be provided to local cities, towns and other agencies. Project IGA’s will usually be
signed prior to the District’s commencemen{ of the design activities. When a CIP project has
progressed to the stage where the engineering design, plans and construction specifications are
being prepared, its place in-the Five-Year CIP program is generally maintained. The stability and
timeliness of CIP projectimplementation are important to the timing of interrelated projects.

The CIP links the planning and budget activities of the District. It can support past policy
decisions by establishing priorities between existing and competing projects but can also measure
and evaluate the merits of new proposals. Typically, a CIP describes each capital project
proposed for development over the forthcoming five-year period by listing the year that it is to be
started, the cost per year, and, when applicable, the proposed method of cost-sharing. Based on
these details about each pr“jegt the District has developed annual cost schedules for capital
expenditures. Thus, the CIP pr sents both the cost and funding for all the project requirements
for flood control purposes as temPered by current and future financial capability. The CIP, for FY
01/02- 05/06, has $275. ?\ /l\dentlflgd for capital improvements for the five-year period.

I

Structures Assessment !Qltlatlve
The role of flood control dams and floodwater retarding structures (FRS) has been to protect
downstream cropland and property from floodwater damages. This protection has not only been
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”&, Examples of these other uses include hiking, camping, boating, fish and wildlife conservation, and
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more than adequate for existing development, but it has also allowed &heée;r—,floodplains to be
developed for a variety of intensive uses. These intensive uses, in many cases, require protection
levels in excess of what many of these structures were designed to provide creating liability risks.
Many of these dams and FRS are now reaching or will reach the end of their designdél‘ life in the
next few years. However, this does not necessarily mean their useful life has been exceeded.
Each dam and FRS will need to be evaluated on an individual basis to assess the risk of failure.

"

ortunities with these structures in addition to their flood and erosion control provides benefits.

' ﬂr(':""

9 groundwater recharge. These other uses can increase the risk and liability around the dams and

reservoirs in addition to that added by the changes in land use downstream.

The above factors plus changes in methodology for determining the inflow design flood, proposed
rule changes by the Arizona Department of Water Resources (ADWR) on dam safety
requirements, and subsidence impacts on structures in Maricopa County have necessitated a
Structures Assessment Program.

The Flood Control District of Maricopa County owns; operates and maintains 22 Flood Control
Dams and FRS and is mandated by state and federal law to comply with dam safety regulations.
The District has initiated a service called the Structures As/se'ssment Initiative to assess and
evaluate these structures and related features due to an e\;er-increasing urbanized environment
and to assure continued compliance with current regulations, standards and guidelines. The
Structures Assessment Initiative is intended to address issues related to urbanization and dam
safety as well as to enhance and improve the District's ongoing Dam Safety Service.
The Structures Assessment Initiative has three phase/.s’.’ Phase I/Assessments primarily involve
collection and review of records, field inspections of dams, subsidence surveys, risk assessments
and the development of planning level recommendations for future actions to be considered for
each dam or group of dams. Structural and non-structural solutions are to be evaluated with
emphasis on project partnering and multi-use -opportunities for District facilities. Phase |
Assessments for District Dams located in eastern and western Maricopa County are currently
being performed under two District on-call contracts and are anticipated to be completed by FY
2003-2004. A y
M- 3
Phase Il work will -invelve development of detailed alternatives and pre-design work which will
result in structural and non-structural solutions to address issues related to urbanization and dam
safety. It is currently anticipated this-work will be performed under popsletant contracts upon
completion of Phase | Assessments. __Phase Il work will also involvé geotechnical field
~“investigations, analysis, and development of site specific corrective actions as needed to address
/ potential dam safety issues. This work was initiated in October of 2000. The work may also
" involve implementation of the site-specific dam safety corrective measures when feasible in
conjunction with the field investigation work.

3 Phase Il would continue the long-term dam safety service implementing projects to correct any
| identified dam safety concerns and address urbanization issues. These could include items like
structural modifications, land acquisitions below spillways, and alternative, lower risk solutions. ‘
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The District has establlshed a branch of the Planning and Project Management Division to
oversee the Structures Assessment Initiative. This branch, titled Structures Management, i

\‘Qtresponsible for seeing that the Structures Assessment Initiative is carried out in a timely manner.

X

Operation and Maintenance

In addition to the flood control dams and floodwater retarding structures, the District oversees
many miles of underground conduits and improved channels. This infrastructure is designed to
eliminate or greatly reduce the amount of floodwater damages that could occur in Maricopa
County. This infrastructure must be managed to its optimum potential in order to achieve the
damage reduction for which it is designed. The Operations and Maintenance Division is
responsible for ensuring that each flood control structure functions as designed and that all dams
comply with the licensing standards set by the Arizona Department of Water Resources, (ADWR),
as outlined in Arizona Revised Statutes (ARS) 4 K of hat drer this misy f

y
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It is the goal of the Operations and Mai tenance (O and M) DIVISIO}’I to protect the lives and
property of the citizens of Maricopa Cqunty by reducing the risks associated with storm water
runoff by maintaining all flood control facilities to the hlgﬁest functional standards. Maintenance
activities for District structures includel eresion, vegetation and vector)control maintenance of
channels, floodways and outflow devices; and storm damage repair. O and M staff must also
maintain excess propert);,frqm severances and/or buy-out programs. ,

The Division provides both emergency response and storm monitoring services during a flood
emergency or storm event. When an emergency exists, crews are dispatched to monitor the
functions of the structures and operate outflow  devices to control the release of storm water.
Maintenance crews also transport and-operate heavy equipment used to protect the public during
emergencies and to perform temp’o,.rary repairs to structures. y :

The significant objectives adopted by the Division inclhde the following:

e Conduct annual inspe )Lon\s of each sj@ re-with thé sponsoring agency and when applicable
ADWR.

e Perform quarterly dam operational inspections to guarantee the proper operation of outlets and
spillways.

e Maintain structure features to de3|gn standards Keep floodways free and clear of silt, debris
and obstructive vegetation. Mamtaln,protectlve linings of banks and dikes for the long-term
functional life of the structure. :

 Monitor all significant impoundments:

e Participate in the District's Dam Safety Service.

e Develop comprehensive weed abatement and rodent and vector treatment service that
correspond with the Division’s maintenance activity.

The Division has also developed performance measures to help determine the effectiveness of
their maintenance activities as well as for budgetary purposes. These performance measures
include:

. Malntengnce costs for improved channels and floodways per each thousand linear feet.

e Maintenance costs for unlined channels and floodways per each thousand linear feet.
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e Maintenance costs for flood retarding structures, dams, levees, etc. per acre. ‘
e Maintenance costs for mitigation projects, advance construction properties, basins, etc. per
acre.

Property Management

The Property Management Activity was initiated when the District was formed in 1959. Funding for
Property Management is accomplished through a combination of property rental/leasing, property
sale and the District tax levy receipts. Currently, this activity is administered through the Lands
Division, which is responsible for leasing, selling and managing District real property to generate
income on an interim basis. This activity is also charged with maintaining the value of this property
until all or a portion of the property is needed for a project. Finally, the activity is responsible for
maintaining remnant property where size and/or physical boundaries preclude the sale of the
property due to zoning restrictions.

The Goals and Objectives of the Property Management Activity are to aggressively manage all
District property to their maximum benefit. This is accomplished through the disposal of excess
property through lease, sale, easement or exchange for appraised value. In addition, District staff
maintains an effective and efficient license and easement program by documenting procedures,
creating standardized documents, and establishing fair'market values for property. Management of
District rental property is conducted to optimize interim return and maintain value. This is
accomplished by leasing at appraised value, regular inspections; suitability fo/r,, use determinations,
advertising and background investigations for tenants. /

The\.ﬁl@édepfiﬂé)‘J-' District owns approximately: 22,000 acres in fee simple and holds perpetual‘
easements on an additional 38,000 acres. The, acquisition of this real estate was legislatively
authorized by several statutes including A.R.S. §48.3603.C.1, §48-3603.C.2 and others. All
acquisitions were undertaken as a ;égult of Board of Diréctors resolutions to acquire land as part of
projects being done by the District. Other Board resolutions have authorized the District to lease
properties, declare land excess to District neéds and to sell at public auction, at fair market value,
lands declared excess. (FCD 81-05, 85;2+.87-12, 88-5, 90-01, 92-07 et. al) Excess lands
comprise a small but valuabte-fraction of District ownership.

Acquisition and Relocation

The Acquisition activity was initiated for acquisition of the land rights, which are necessary to
construct, operate and maintain Ffb@d;@c{rﬁ’rqf District 'Wgufop)"projects. These acquisitions are
accomplished by fee purchase, easements, rights of entry, and leases. Acquisitions are initiated
by the District’s project managers, who after project confirmation, supply the Lands Division with
delineation maps outlining the property’area needed for each particular project. Title reports are
then ordered by the acquisition staff to-imsura’ ownership and clarity of title. If needed,
environmental surveys or site assessments are also ordered. Appraisals are ordered on each
property affected, early on in the process. This is needed to give the acquisition negotiator and
the property owner a current value of the property. . /l20, i e (Wo ENswC o nsur

In some cases, when a mutually agreed to acquisition price can not be reached by both parties, it
| is necessary for the District to utilize its condemnation authority, and acquire property by eminent
| domain. The District is given immediate possession of the property for project use through court'
| action, while litigation takes place to determine fair and equitable value for the property acquired.
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This requires the District to deposit what is perceived to be fair value until such time that a judge
or jury can determine the final acquisition cost.

Another function of the acquisition process is relocating real property owners, or real property
owner’ tenants from property acquired by the District. The District performs these relocations in
compliance with the “Uniform Act amended in 1987 by the Surface Transportation and Uniform
Relocation Assistance Act of 1987, Title IV’ (Public Law 100-17) regulations. This includes
assistance in finding comparable real property or housing, as well as assistance with moving
personal belongings from the acquired dwelling to the relocation dwelling.

An advanced land acquisition policy is in place to acquire property recognized to be needed for
future projects. These advanced acquisitions will create a project inventory that will allow projects
to be pulled from the shelf and quickly implemented, should the need arise. Advanced acquisition
allows the District to acquire property at current values rather than”wait and to acquire property at
higher prices due to the rapidly appreciating market. ;

/'j [‘ {7 N

Environmental Activities : Py

District structures receive stormwater runoff from over),9f200/§quare miles of watersheds within
central Arizona. This water has varying levels of water quality characteristics. Consequently,
conveyance and discharge of this stormwater runoff from structures has resulted in potential
environmental impacts. The goal of the District's environmental process is, to ensure that the
operation, maintenance and construction of flood control stry/ ures comply mﬁth federal and State
regulatory environmental requirements.

N Y 7

The FOD’s Environmental Process is directed ‘at achieving several important and interrelated
objectives. They are the following: \ 7

 Ensure that existing structures and Capital Improvement ProjeCts comply with federal and State
water quality programs in order to satisfy e;ivironmental requirements. These programs include
permit requirements of the Clean Water ﬁnglating to the discharge of dredge or fill material
within waterways, contrgLoithe discharge of pollutants’in waterways, and protection of wetlands,
native‘desﬁert and riparian ecosystems and cultural fesources.

e Reduce potg)tél environmental hazards associated with hazardous materials that may exist on

‘?69 property. \ 7

e Develop a process to design and implement structural and nonstructural controls to improve
stormwater quality.
/

e Implement a regional stormwater management process to assist Maricopa County municipalities
in complying with National Pollutant Discharge Elimination System (NPDES) stormwater
permitting requirements. .1 . F

15 U AR

Jl'iﬂr C

e Establish and implement a County policy regarding the use of Péciéproperty by municipalities and
private organizations to recharge groundwater and conserve water resources.
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Compliance with regulatory environmental permit programs requires coordination with numerous’
federal and State agencies, and the regulatory programs that they administer. These agencies and
programs that relate to FCD environmental functions include the following:

AGENCY REGULATORY PROGRAM
Environmental Protection Agency Clean Water Act (water quality standards)
Arizona Department of Environmental Quality  Clean Water Act (water quality standards)
. U.S. Fish and Wildlife Service Endangered Species Act
U.S. Army Corps of Engineers Clean Water Act (protection of navigable waters and
wetlands)
State Historic Preservation Office National Historic Preservation Act (protection of significant
archaeological and historic resources)
Arizona Department of Game and Fish Endangered Species Act
Arizona Department of Water Resources Protection of groundwater resources
Flood Hazard Regulation Program /

Floodplain Administration .

The United States Congress passed the National Flood/Insurance Act in 1968 which created the
National Flood Insurance Program (NFIP). It was,fecognized that the success of the NFIP
required widespread community participation. To meet the objectives, the 1968 Act required the
publishing of flood insurance studies within five years for every community with a special flood
hazard. These studies identify the special flood hazard area?/and establish flood risk zones within
the community. During the first years of the NFIP operation, it became evident that the time
required to complete the detailed flood insurance studies would delay implementation in many‘
communities. The Housing and Urban Development Act of 1969 expanded participation by
authorizing an Emergency Program upder which msuranoe coverage could be provided during the
period prior to completion of a corr} unity’s flood lnsurance study to offset the delay problem.

W&

)l kMln 1968, the National Flood Control Act was lassed and the federal government, through the U.S.
47 ., Army Corps of Engineers, began a massive_nationwide surveying and mapping effort of major
¢ watercourses and other sselected area The- 19]2 Flood Disaster Protection Act made
¥ - comprehensive rewswn‘sﬂg:f’he 1970 Natronal Flood Insurance Program and required all participating

communities to adopt and enforce floodplain regulations. The purpose was to supplement structural
flood control projects with cost-effective, non- -structural regulation of floodplain uses and
development. In 1973, the State of Arizona passed legislation that empowered cities, towns and
counties to adopt floodplain regulations and established the Department of Water Resources as the

/Coord‘ ﬁ’for of tﬁ‘NatlonaI Frood InSL:?ce Program in Arlzona 1 : ot /7/,1
s % | theughT AD: w. 1 /rs AN¢ A, e 4 428 7O. A / “ CeA b1 Th 72771 —
V4 Flood Hazard Boundary Maps which delineated the boundartes of the community’s spemal flood

hazard areas, were prepared by FEMA in July 1979 using available data and approximate
| methods until detailed engineering studies could be conducted. These identified, on an
) approximate basis, the areas within a community subject to inundation by the 100-year flood
pA (Zone A). The Flood Hazard Boundary Map was intended to assist communities in managing
‘ floodplain development, and identifying areas where development woeldrbe within a floodplain.

U

Maricopa County entered into the .Emergenoy Program-in 1970 and proposed flood damage‘
prevention requirements to regulate-development in 1971. Flood Prone Area Maps, generated by
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the United States Geological Survey (USGS), were used for floodplain management during this
time. The U.S. Army Corps of Engineers delineated portions of major watercourses such as the
Salt, Gila, Agua Fria and New Rivers and Skunk and Cave Creeks after the District entered into
the Emergency Program but prior to entering the regular NFIP program in 1979. The Federal
Emergency Management Agency (FEMA) during this same period hired a private contractor to
delineate additional reaches of the major watercourses and some of the major tributaries.

In 1990, the County volunteered to participate in the National Flood Insurance Program/Community
Rating System (NFIP/CRS) Program. This is a program in which the County agrees to be rated by
the federal government on its effectiveness in performing floodplain management. Citizens, within
rated communities, may be eligible for flood insurance premium credit based on the community’s
rating. Several local communities receive discount ratings based partly on District activities
performed on a regional or inter-jurisdictional basis. The District also performs floodplain
management activities within 13 incorporated communities in the Qodnty.

The NFIP/CRS is a means of comparing the Districts’ floodplain management services with others
nationwide. This activity provides a valuahle benchmark to ‘measure internal progress. This rating
activity also provides an incentive to the- Cetmty because flood insurance policy holders receive a
reduction on their insurance premiums based on the performance of the —Gguntys floodplain
management. da

Under the CRS activity, premium rates are adjusted when a//ommunlty meets three goals: (1)
reduce flood losses; (2) facilitate accurate insurance rating; and (3) promote the awareness of flood
insurance.” Credits are awarded for 18 activities and the CRS recognizes ten classes. The first
class has the most credit points and receives the largest premium discounts. The District currently
has class 5 status and is a Category C community (10 or more repetitive losses).

In 1991, the District rated a fivé percent (5% dls/ount on rood insurance rates within the
unincorporated County. In 1993, this improved to a fifteen percent (15%) discount rating. In 2001,
the ranking improved to a 25 percent disco tynt\(atlng Mancopa County rated in the top one percent
in the nation. In 1994, ricopa County was rated ,Second highest in the nation. Other local
communities participating’ in the CRS Program can receive credit based partly upon certain District
activities within their corporate limits. This allows policyholders within those communities to also

receive premium discounts. .
\ J

\

In 1975, Maricopa County adopted its first floodplain regulations administered and funded through

' /the office of the County Manager. The; District acted as technical support during the years that
| followed until 1982 when the Board” "of Supervisors transferred full floodplain management

» responS|b|l|ty to the District. 7/

In 1984, the State flood control statutes were revised to require each County to organize a flood
control district. The Flood Control District was required to delineate floodplains and adopt and
enforce floodplain regulations throughout the County unless municipalities specifically resolved to

\ perform their own floodplain management. Maricopa County moved to adopt these revisions as the

' costs of floodplain management were transferred from the County to the District.
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Services provided by the Floodplain Management activity include the identification and regulation of
flood hazard areas and flood prone properties. This activity qualifies the County for insurance
premium reduction credits and provides guidance for the development of flood prone properties.
Reduction of the risk to life and property is also achieved through compliance inspections in
conjunction with approved permits.

Restudies are performed in areas where new flood control structures have reduced flood risks and
altered previously identified flood hazard areas. Also, research is conducted in areas of imminent or
ongoing development where flooding has occurred but risks have not been determined. This often
includes areas where previous studies have become outdated and/or inaccurate from new
development, new technical information or changes in federal or state laws, rules or guidelines that
require certain areas to be restudied. In addition, many of the ADMS have delineated floodplains in
support of this program.

/
Drainage Administration
The Drainage Administration Activity reached maturity when the Drainage Regulations for Maricopa
County were adopted by the Board of Supervisors on September 26, 1988. Adoption of the
Regulations resulted in more efficient administration of the activity since the development drainage
requirements came directly out of the Regulation as opposed to referencing the Subdivision
Regulations, Zoning Ordinance and State Statutes. The Regulatlons also included a fee schedule
for the processing of drainage permits and plan review. On Decémber 14, 1994, a revision of the
Drainage Regulation was adopted which clarified and strengthened the Regulatlon

In 1994, a restructuring of the District resulted in the regulatory functions (floodplain management
and drainage administration) being combined into the Regulatory Division. This combining of
functions has resulted in improved,customer service, increased proficiency in the area of
development review and interageney coordination, an |mprovements in the drainage/floodplain
inspection and enforcement efforts? A revised Jdralnage (as well as floodplain) fee schedule has been
adopted in an attempt to reflect actual costs ofithe permitting/plan review effort.

Drainage Administration is,ene of the req@‘ activitiej that the District provides as a flood and
stormwater management service for the benefit of the residents of the County. The activity
administers the Drainage Regulation for Maricopa County in order to reduce the potential for future
losses resulting from stormwater runoff. Regulating new development and enforcing drainage
requirements reduces the cost of both future flood damages and remedial flood control measures.

\

!
Four primary services are provided by this activity. They are development plan review, drainage
permitting, drainage inspection, and investigation and correction of drainage violations. The primary
service provided by the dev/eiop;nent plan review is to ensure- compliance with the Drainage
Regulation. The intent i sure-the drainage is conveyed in a manner that does not adversely
impac;téﬁv property/‘ ncludlng property wnthln the development
" AN ¢ ‘vkz.f“ N
//I'he permitting service basically perforrns the same functlon as the plan review but at an individual
(homeowner) level. The inspection service involves field inspections to ensure that construction is
proceeding in accordance with the approved plans. The drainage violation service investigates

reported or observed violations of the provisions of the Drainage Regulation. These violations are.

processed to the extent necessary to correct the violation. Typically, this requires formal notification
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to the violator. Civil court action has been required in some instances. The end result of these
services is a safer environment for the citizens of the County and a reduction of losses due to
flooding.

Drainage Administration also results in benefits to the District by reducing costs for future flood
control facilities, reducing flood damage and maintenance to District facilities, reducing flood and
drainage complaint response costs and enabling the District to coordinate development drainage
with Area Drainage Master Plans (ADMP) on a regional basis. The services of this activity are
available within the unincorporated areas of Maricopa County and the town of Care Creek.

= '/

y

Water Quality Administration

Sand and Gravei Administration

Flood Hazard Education Program P

Public Information

Public Involvement and related activities were initiated as a separate function in 1985. Until this time,
the District had no specific policy for receiving or. soliciting public comment concerning flood control
projects or activities. In November of that year, Xthe Flood Control Advisory Board approved the
hiring of a Public Involvement Coordipator (PIC) ta coordinate public involvement and information
activities and to oversee the work of'three public relatigfg firms hired to conduct public involvement
activities for several key projects.

Prior to the development of a Public Invg:}emeng Program, public involvement responsibilities were
often performed by technicat staff (Project Managers and Engineers). Transferring these tasks and
responsibilities to someone trained in the Public Relations field improved consistency of
implementation and the effectiveness of public involvement programs. Project Managers were able
to focus their efforts on the important tasks of gverseeing the work of contractors and consultants
and keeping the project on schedule and on budget.

Public involvement activities are very different from public information activities. The required specific
knowledge about projects is obtained ,th/rough close daily coordination with the project managers.
The District has been able to realizé considerable cost savings and better communication and
coordination with project managers by having public relations expertise in-house.

For many years, the public was not as involved in the District’s flood control studies or projects. Shifts
in social values, technology, heightened neighborhood activism and awareness, and increased
expectations of tax-supported services have made the District more visible and accessible. By
striving to improve the level of involvement by the public in the decision-making process (through a
pro-active public involvement activity) the District has improved its credibility. These positive results
have greatly increased the District’s chances for accomplishing its mission of flood protection.
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Flood Warning and Data Collection

The flooding of the late 1970’s and early 1980’s made it clear that local authorities, including the
District, lacked sufficient hydrometeorologic data to make decisions concerning evacuations and
flood fighting efforts. Information was not available for watershed conditions, status of structures,
and the quantity of storm runoff being conveyed to the natural streams and rivers affecting the
County. Maricopa County is just over 9,000 square miles yet it is affected by runoff from a
drainage area greater than 50,000 square miles. In addition, the catastrophic failure of the Grand
Teton Dam and the Big Thompson flood in Colorado brought a heightened awareness of the
increased need for hydrologic data.

The Board of Directors, realizing the importance of real-time hydro-meteorologic data, authorized
District staff to initiate a flood hazard information/mitigation system which could provide early

warning of flooding or potential dam failures. This warning system Would allow time for cities and
the County to initiate appropriate responses to save lives and reduce damages within endangered

areas. The early warning system was developed according to a National Weather Service
protocol called Automated Local Evaluation in Real Time (ALERT).

Flood Hazard Identification Program /

General

The first step towards an independent planning function began with the initiation of Area Drainage
Master Studies (ADMS) in 1983. This activity was approved byf’the Board of Directors in 1985 as
Resolution FCD 85-3. In 1989, planning was first |dent|f|e€( as a separate and distinct District
program.

In support of the District's mission, the primary goal of the Planning Program is to reduce flood risks
for the people of Maricopa County. 1/’!;0& objective of this goal is to plan and implement flood control
projects in the shortest time possible and at the lowes¥total cost, while balancing both social and
environmental considerations. A" second ln}ortant goal of the Planning Program is to identify
potential flood control and stormwater management problems prior to the onset of new development.
The objective of this goal, through sound p /annmg, is to aypld or minimize the future need for publicly
funded structural flood cc;gtrﬁfprolects

Planning promotes the District's mission of "...reducing flood risks for the people of Maricopa
County..." by preparing comprehensive: reglonal studies and analyses, identifying locations and
property at risk from potential flooding and |dent|fy|ng regional flood control facilities which will be
required in growth areas. Following an analysis of existing and future flooding problems,
alternative solutions are developed to d;=term|ne the most cost effective and publicly acceptable
project. Recommended projects are t/l}eh prioritized for inclusion in the District's CIP.

The District’s planning activities are integrated with the regulatory and floodplain delineation
activities. Information developed by the planning branch is utilized for completing floodplain
delineations and regulation of new developments. Conversely the planning branch utilizes
information developed in the regulatory and floodplain delineation activities. Activities in the
Planning Program include: Area Drainage Master Studies (ADMSs) and Master Plans (ADMPs);
Watercourse Master Plans (WCMPs); site specific master plans; as well as; project pre-design

studies; and the coordination of interagency cooperative projects and agreements. .
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Floodplain Delineation

The District, recognizing the importance of a pro-active floodplain management program and the
potential for problems resulting from the continual growth of new development within the County,
initiated a floodplain delineation activity in 1986. This service was established to add detail to the
remainder of the original Flood Prone Area Maps and to delineate those watercourses yet to be
studied. The District has been studying about 130 linear miles of floodplains per year with
approximately 1,780 linear miles now completed and about 6,950 linear miles remalmng to be
done. :

Map 3-1 shows the watersheds designated by stream symbology on USGS quadrangle and
existing floodplain maps which will help assess and prioritize the remaining work. It should be
noted that these watercourses are also depicted on the current Flood Insurance Rate Maps
(FIRMs) for Maricopa County, which reflect the regional streams needing delineation to preserve
the conveyance of runoff from the mountains to the confluenoe with the existing mapped
floodplains.
 d

The Floodplain Delineation Activity is currently identifying floodplains using both detailed and
approximate methods, with the priority shifting to the approximate methodology. These
approximate delineations will be converted to detailed delineations as Area Drainage Master
Studies and Plans are developed. This effort allows for sound floodplain management so that
future development will not impede, divert or retard the o,o’nveyance of  floodwaters to the
detriment of others as well as reducing the flood damage potentlal to the development.

Ongoing A Zones and detailed delineations as of February 2000 totaled 384 linear miles for a cost -
of $2.5 million. The proposed delineations from this February report was 700 linear miles for an>
estimated cost of $1.5 million. The Bebruary 2001 report update,indicated 3,184 linear miles of
delineations to be ongoing. The;e were 1,200 linea bemg roposed at $2.7 million that the
Floodplain Delineation Branch wotld be undertaklng and 500 additional linear miles in the current
ADMP studies in process. On the average approxmately 1,000 linear miles a year for next 6- 7
years are being completed each year. /f/.f* nea //—‘ wa f‘/, / f | bed 7 , ,
Area Drainage Masterftdfd;s/Plans Program i BT ) L5 AL
Area Drainage Master Studies (ADMS) were originally concelved in 1983 to provnge technlcal
information to define and quantify flood hazards - Authority for these/ i§" found in the
Floodplain/Drainage Regulations. The information/is fhen used to identify areas, which’ require
flood mitigation, and to guide future development A goal of the District is to complete Area
Drainage Master Plans for all of the developable portion of the County by 2010 subject to
available funds. The enormity of the/ADMS program required that the county be divided into
smaller study areas. The ADMS sttﬁiy areas were identified by first establishing the watershed
boundaries, and then subdividing these to arrive at study areas which could reasonably be
completed. There are forty-eight ADMS areas established from the watershed boundaries,
ranging in size from 15 to 580 square miles. The areas with known existing flooding areas and
with 5expected development are given priority.

Existn 7ﬁ//
The purpose of the ADMS studies is to identify existing flood-prone areas as well as projections of
future conditions. To identify flood hazards a series of tools such as computer rainfall-runoff
models; topographic mapping; soils data developed by the U.S. Department of Agriculture Natural
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Resources Conservation Service; and land use data developed by the Maricopa Association of
Governments are used.

The purpose of the ADMP studies is to develop plans to mitigate the flood hazards identified in the
preceding ADMS. The major components of the ADMP studies include public involvement,
biological and archaeological inventories, landscape character assessment, inventory of known
hazardous waste sites, engineering analysis and cost estimates for alternative flood protection
facilities, evaluation of multi-use potential, and detailed engineering analysis of the recommended
project features. l A
ec '
The planning program has been acceleration to,/get ahead of development. The various studies
completed and underway are listed in Chapter/by watershed. Additionally, Map 5-1 shows the
location and status of the current ADMS/ADMP’s and Watercourse Master Plan.
4
' 4
Watercourse Master Plans (WCMPs)
§48-3609.01 authorizes the District to perform Watercourse Master Plans. These are similar
DMS/ADMP program but focused on watercourses ‘not watersheds. The intent of the
watercourse master plan concept is to bring together thfe’bublic, the business community, and the
concerned agencies for the purpose of identifying unigue characteristics that should be preserved,
and to plan for ongoing uses, both commercial and recreational, that are often neglected in
traditional floodplain management. Too often, neglect of these issues }esults in structural

approaches to solve problems that traditional methods have created

The primary goal of the WCMP activity is to protect existing and future residents from possible
damages associate ‘with floods up to and including the 100-year event. In addition, minimization of
future expenditures of public funds for flood control and emergency management is also of
paramount importance. /‘D \ /gn /

Watercourse Master Plans develop and identify alternative plans for providing flood control.
Traditional structural flood control alternatives are compared to non-structural flood control
r 4 4
alternatives. Selected sojutions are based upon-sys /efn hydrology, hydraulics, lateral migration
potentials, and sediment trends. It is the objective "of the District to provide opportunities for
multiple uses including recreation, groundwater recharge, and other related enhancements that

would be implemented by others providing they are consistent with the District's flood, contrgl; Al
mission. The non-structural flood control alternatives are in addition to traditional; floodplain

management tools. It is the District’s objective to partner with the sand and gravel industry and
other property owners to develop plans and implementation strategies that are mutually beneficial.

Integrating Projects into the Naturdl’f& Urban Environment

The District has made a commitment te-imsuring-that new flood control projects not only protect
people and property from flooding threats, but also provide additional benefits. These benefits
can include increased protection for natural habitat, new recreational facilities and open space,
and aesthetically pleasing designs that contribute to the revitalization of urban areas. Although
Maricopa County is located in a largely desert environment, much of the County is subdivided by
canals, rivers, creeks and washes, and these linear attributes are a significant feature of the

physical character of the area. Dams, retention basins, channels and outfalls can also be found‘
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throughout the County, and can have a major beneficial or negative impact on adjacent
neighborhoods and natural areas depending on the design and management of these facilities.

Summary

Maricopa County is a vast area with a mix of issues. The complexity of the range of geologic
conditions in conjunction with rapid population growth has resulted in the development of a series
of programs for flood management. In 1960 the County’s population was 663,510. In 2000 it was
at 2,954,150. With growth spreading outward as indicated in Chapter 2, no one program can
provide the solutions to the entire County’s flood hazard remediatior)f [n‘addition to the expanse
of programs now provided by the District to meet the challenges of the diverse environment as
well as the desires of the public, the District is starting other initiatives. The strategic direction of

the District is addressed in Chapter 6 as well as descriptions of some of the newer initiatives.
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Endnotes

" Taken from Five-Year Capital Improvement Program, FY 99-00 to 03-04, October 15, 1999. p. 11.

? Figures taken from Mike Alexander analysis dated 6/27/00

3 2

* Ibid.

* Updated to 2000 values by Mike Alexander, 06/27/00.

S FEMA. Community Rating System. (2000). http://www.fema.gov/nfip/crs.htm. (September 14, 2000).
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CHAPTER 4. FLOOD CONTROL PROGRAM REPORT

Overview

The previous chapters give an insight into the physical and man-made conditions in Maricopa
County. This information and data are then used to assess flood control problems for the District
as required by the Arizona Revised Statutes (ARS). An initial survey of the flood control problems
was done in the1963 Report, discussed in Chapter 1. /A series of reports and Capital
Improvement Programs have followed to address the recommended solutions in accordance with
the guidance from ARS. In general those reporting requirements are as follows:

Arizona Revised Statute Requirements (§ 48-3616)

e Prepare a report describing existing flood control facilities in the area (see chapters 1 and 4),

e Recommendations as to cooperation between the District and the owner(s) of existing
facilities, recommendations and a preliminary plan for the construction or other acquisition of
facilities to carry out the purpose of the District, y

e A description of the property proposed to be acquired or damaged in performing the work,
A program for carrying out the regulatory functions (see chapter 3),

* A map showing the District boundaries and location of the work proposed to be done and
property taken or damaged,

e An estimate of the cost of the proposed work, and / 4
Such other things as the Board of Directors may reqL,J,e‘st. J

This report shall be prepared at least every fiv)e years beginning in 1985 discussing past efforts of
the District in eliminating or minimizing flood control problems and stating the planned future work
of the District to eliminate or minimize remaining flood control problems.

7

bl ~
In the 42 years the Distric /r:as been in existence S|g |f|cant changes and growth have taken place
in Maricopa County. In Chapter 1, Table 1- 1 Ilstgapproxmately 35 structural projects and several
maintenance projects identified for flood management in Maricopa County as determined at the
time of the Districts 1963 Program Report.  The population of Maricopa County was
approximately 800,000 in 1963 and approximately 120 square miles of land were covered with
urban development. The population of Maricopa County is 2,954,150 from the 2000 U. S. Census
numbers and growth has expanded to over 625 square miles of the 9,226 square miles of land in
the County. This rapid growth has necessitated numerous projects and studies to be identified
and completed. 4

Present Status of all Projects Since 1990

In Chapter 1 the 1963 and 1991 Comprehensive Flood Control Program Reports are discussed.
An update to the 1963 list of projects to present is depicted in Table 4-1. Capital Improvement
Programs have been prepared by the District for the last 30 plus years, prioritizing additional
projects beyond those identified in the 1963 Report for the purpose of eliminating or minimizing
flooding problems. Some projects have been identified over the years but were never done. This
is due to funding constraints, changed site conditions, or other reasons. Completed projects are
described in more detail for each watershed in the Watershed reports found in Appendix B.
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Table 4-1 Structural Project Update from 1963 to present

Group No. 1 - Projects Fecommended for Immediate Construction

Ereitee Location Job Description Stetus
Area
1 GllespieDamto 107t Ave. Channel Clearing Begun 1960
27 LlowerindanBend Joodway Cramnd g‘&?g&' LY -
1923 AguaFria, NewRver, and Surk . Channel Qlearing / corpleted 1989-1990
2 AizraCad-Cave O ToSrk O :;ﬂﬂmw“md completed 1992
25 DreamyDraw Zarth Dam completed 1973
b :\:xgdwz\-gnmm,zoms. I W ¢ oo ;
2 NewHver N\Wof Glencle arth Dam /
2 NWdAdbe Earth Dam completed May 6, 1982
2 LowerCave Or. DamSte arth Dam » completed 1980
2 UnionHills Diversion  Lined Crerrel tarted in FY 1602-1983
2 64hS. toNewRiver /\ “Total Deer Valley / i
2 Maryvale-Glenddle Drain line pertially done - Sunset Basin
2 Glendde-PeoriaDrain ljr?i /
7 Casa’rioV\7(\ Zarth Dem conpiete 1996
7 Sunset&Summy Cove Washes Earth Dams completed Septerrber 15, 1976
2 BukomMesa Levete & Craris b e G g i
34 :;H&SadTaisV\tstm < el

Recommended Projects Group |l - Subject to Availability of Funds

Powerline FRS & Hoodway completed
K2 Apeche Junction-Gilbert |evees & Channels 1967 - East Maricopa Hoodway

completed 1989 ‘
2 MesaCnander-Gibert Chamel repiaced by Price Road Drain |
2 Wiliams-Chander l.evees & Charnels VIR FHS G g 1098 -

Rittenhouse FRS comrpleted 1969
FRS#1 completed 1974 - FRS#2

9 Buckeye-Palo Verde | evees & Channels cted March 1975
2 W. Phoenix-Maryvale Channel Maryvale Stadium
2 North Phx. M-Od Gross-Qut Candl Channel part of ACDC dedicated in 1993
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. Table 4-1 Structural Project Update from 1963 to present (con’t)

Recommended Projects Group Il - Subject to Availability of Funds

7 Sols Wash Channdl Alignment & Protection no action

7 Powder House Wash Earth Dam

7 Cave Oreek Town Earth Levee no action / :

31 Mowel Dam (Food Cortro) Earth Dam o"“fﬁe?;? fogising dame, reened
24 Cave Qresk Dam(Qld) Levee diifinetec, Cave Buites Dam consiructed
B QueenCresk Chael / completed 1989 - part of the EVF

y

Group IV - Projects Deferred as not Feasible at this time

»

5 to be consigkred in Wickerburg ADVE
7 Rying"E' Wash Wickerburg Earth Dam Py 0o
%6 Guaddupe Watershed Levees & Cramndls FRS odpleted April 1975
%6 SoihMountan St to75hAe.  Levess & Chamels it e Ul
199011901
2 Indian Bend Wash Above Arizona Cand Charnels m/';ietedApn'l 1979‘/
P B SatenWatershed /A/Zs&crmes Padin ./
4  HagehdaValey Levess & Chamndls completed
6 Bax Canyon Earth Dam no action
: o be gensidered in Wickenburg ADVS
7 Sols Wash (\Vithie Darm) Eammn/\\\w =
Upper NewRver /7 Earth Dam & Chenndl completed in February 1985 |
4 Tonopehand Winters alley Levees and Channels o aich |
4  EageTail Mourtan Levees and Charnels B o |

/
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Table 4-1 Structural Project Update from 1963 to present (con't)

Addition Projects since 1963 Report

southeast Alma School Drain 1969
Sossaman Channel and Basin 1977
Guadalupe Channel 1989
Gilbert Crossroads Park Basin 1992
University Drive Basin 1993
Price Drain ’ 1997‘/
Rittenhouse Road Channel )’.1998
Salt River Channel £
Holly Acres Levee and Bank /

Stabilization 1984

Agua Fria Channelization V4 1988

Old Cross Cut Canal /’y 1991

New River Channelization 1993

Arizona Canal Diversion Channel

(ACDC) 1994 V4
Camelback Ranch Levee 1995

Indian School Road Drain

48th Street Drain

Ivanhoe and Erie Storm Drains 2001

northeast Sun City Drain 1991 /
Skunk Creek Channel and Lev: : /

1984

Adobe Dam )

Paradise Valley Detention Basin #4

PVSP Cactus Road Improvements /‘\ 91691

Cave Creek Cha tion 1991
Skunk Creel/Channelization 1991
Scatter Wash Channel 1995
Upper East Fork Cave Creek ) \ ./ 1996
10th Street Wash Basins 1997

northwest Centennial Levee 1985
Saddleback FRS and Diversion 1981
Casandro Wash Dam and Outlet 1996 }
El Mirage Drain 1990 i
Sun City West Drains 1990 ‘
Dysart Drain 1996 1
Colter Channel
Bullard Wash 2001 ‘
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Analyzing the Remaining Problems by Watersheds
Within the boundaries of Maricopa County there are 37 watersheds now identified and 2 outside
the District’s jurisdiction that are analyzed in this Plan (see Map 4-2). A number of the 37
watersheds are partially outside the District’s jurisdiction. This Plan concentrates on those areas
that are within Maricopa County. These watershed boundaries were generally determined by
major drainage areas and are usually named for watercourses or othernfeatures within the
watershed boundary. In this Report the watersheds are divided into four regions for ease of
mapping and discussion. These are not political boundarles but geographic. The regions are
labeled as follows:

e Southeast Region

e Northeast Region

e Northwest Region

Southwest Region /
A broad summary of each Region is presented in this chapter with specific lists by each watershed
for the District's completed and planned projects. Detalled/descnptlons of those completed
projects are in the individual watershed write-ups in Appendlx B. As noted in Chapter 2, Maricopa
County is made up of mountains, hills and valleys with a varlety of soils and vegetation types.
These vast differences fmmpeaﬂaef the County make it necessary to study watersheds
individually in order to determine what the appropriate solutions are for flood management in
those areas. In addition, these watersheds are at varying stages of urbanization which requires
different levels of activity on the Dnstrlqt s part. / Ty
V4 <A1

Table 4-2 lists the watersheds salphabetically and a” summary of information such as area,
expected population growth, linear miles of dellneatnons County road closureg, remaining land to
be developed, structures in the floodplain and erosion hazard zones, and floodplaln and drainage
permits issued. This information is crltlcal for pi prrontlzmg the order in which studies and projects

will be done. S~ ~~

Table 4-3 shows a summary of the priority ranking of each of the watersheds. The individual
ranking sheets are included with the watershed write-ups in the Appendix. There are several
levels of ranking needed to fully address the issues across the County and identify the appropriate
projects. The phase 1 prioritization welghs the criteria presented above. A phase II risk
assessment will look in more detail at soil types slopes, type of future development, projects
underway, and the District's flood management responsibilities within that region. The
prioritization and phase assessment processes are discussed in Chapter 5.

The District performs ongoing operations and maintenance (O and M) of projects throughout the
County. Natural channel clearing and maintenance of excess land also must be addressed in the
maintenance program. The Districts budget for O and M is approximately 6.1 percent of the
overall budget. Maintenance requirements must also be addressed when future projects are
being considered for each watershed.

Table 4-4 lists the upcoming CIP projects for FY 01-02 to 05-06 for the District and Map 4-3 shows
the location of each project. In addition, there are four maps for each Region that depicts the
following: Developable Lands, Soil Erosion, and Floodplains; Land Use; Land Ownership and
Projected Populations; and Residential Completions.
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Table 4-2 Watershed Summary and Prioritization Critical Elements

Comprehensive Plan 2001 - Flood Control Program Report

Structures in a
Area 100,000 Delineations Potential Moderate or | Floodplain Drainage
(square miles) Projected | Population USGS Detailed | remaining to | County Road“ Developable | Structures | Structures| / Severe | | Use Permits | Clearance
inside County| Population | Population| Change | Hydrography | Delineations [be done (iineart  Closures Land in the in the Ero%non Issued | Permits Issued
Watershed Boundary (1995) (2025) | (1995-2025) | (linear miles) | (linear miles) ' miles) > | (1996-2000) | (square miles) * | Floodway | Floodplain| Hazard Zone [(1990 - 1999)| (1990 - 1999)
Y 7T w8 W W N/A WA A "NA | NA | NA | NA | NA | NA | NA
Alinglon = | eas 606 5011] 4,405 66.9 13.0 53.9 F AR BT i SRTE TN e
BuckeyeHils = = |  &7I5| 78] 25040 5,562 52.3 10.0 - . e . T T S 0 - » 9
Buckeye Valley 1A i ~ 700 8440 39,983 31,543 43.0 37.0 B @2 O sM o I 37| 777 NS T
Cave Creek » %= p 1930 16,669| 105,000 88,331 280.3 109.9 170.4 37 e300]  s2| 21v3] 2 30| - 402] 9,392
Evergreen ey 135 b y 390 1,969 14,377 12,408 60.0 9.6 - D R - S TR . & 1,195
Gila Bend A ¥ 8 35000 1,095 1,752 657 468.0 19.0 449.0 12| 2493 12| 116 " 0 40
Gillespie —_ I . . 19,72@§h~9_,,841 409.0 38.0 3710 11| 8470 .. T DS B 29
Lower ACDC b 0 234.0| 772,467| 1,134,100 361,633 83.0 80.0 30 2 T3t 58|  6,370| 6,235 50 - 20,000
Lower Agua Fria - : | 1055| 20,882 68,698 47,816 118.4 65.0 534 18] 47.70 e . A 13 2| 3,561
Lower - Centennial *** | 9895  1,589| 16,993 15,404 1,073.0 97.0 97600 @ 103]  347.03) 4| A2 @020 38 17| : 130
Lower East  Maricopa Floodway *** ~ 265.0| 556,096 | 986,188 | 430,092 72.0 68.0 40| 3} 2 sr.00 0] 3,959 3,761 39 ~ 57,600
T e 3794  195| 20000 1,805 440.5 28.9 411.6| ] e Py, S 3 B 4
Lower Hassayampa ** | 799.9 9,691 32457 22,766 927.5 294.5 633.0 79| %0082 a2 e @232 24 18 677
Lower Indian Bend 419 94551 103,704| 9,153 27.0 18.2 8.8 3] 0.50| EE TR A T
Lower New River R ~ 414] 61,321| 143,475 = 82,154 28.0 16.7 123 M NN OO W 42 NNA | 14,038
ggng\Lqrde _ | 5588 235568 111277 87,721 996.5 76.6 SN 2 24 2 55200 3] 1 e 3 8] 6,950
Middle Indian Bend s 93.0| 184,042| 236,070 52,028 54.6 16.5] ‘980 @ @0 ~ 9.06| 2| 330 279 - 16,307
PaintedRock | ier7| 91 ees| 672 205.8 4038 B 3 e  of of o  of o
Sonaflosm ™™ =220 NA N/A . N/A 108.3 0.0 108.3 N/A 0000 NNA | NA | NA | NA | NA
Sentinel *** 20 xR TN 13"%% 1,426 1,292 446.0 25.0 421.0 .. e & B e ol 0 2
SkunkCreek 880  11,814| 79628 67,814 105.3 53.6 51.7 48]  sii0f  es| s8] 48]  ea 3,123
South Mountain 5 2450 226,051 | 409,043| 182,992 167.0 36.0 1810] @ 29 4690 1|  453| 449 12| 17,000
Theba *** MEp o S A 433.0( 608 22201 1,612 429.0 50.0 379.0 L. s BB AN W = B O . i 3
Tnlby (Wittmann) *** 289.0 3,474 27,623 24,149 372.6 177.0 195.6 77 21038 4 2 2! 200 M 60| 530
Upper ACDC P Rt Dl e 341,822 462,706 120,884 89.8 62.8 27.0 0 25000 51| 1661] = 1,595] B N,
Upper Agua Fria** . . e 1,760 66.4 22.0 44.4 e T 7.23| o] L T ~N/A| 2
Upper Centennial *** 231.0 257 9,017 8,760 194.3 22.0 172.3 20 172.20 n 131 ... S . & 106
Upper East Maricopa Floodway ** 131.3] 96,565 | 299,706 203,141 118.0 27.0 91.0 196 6800 0 T 0 70 18] 16,600
Upper Hassayampa * o ~ NA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A NA - | NA
Upper Indian Bend 986 13,165 185,240 172,075 144.7 41.8 102.9 0 63.99 0| 4818 1,000| 72| 12,525
Upper New River *** 143.0 2,984 76,017 73,033 160.8 60.7 100.2] 15 i NE T e ... e
Upper Queen Creek * - [143)] NA N/A N/A N/A N/A N/A N/A NA | NA | NA ~ NA N/A NA
Upper Salt River ** 3570 N/A N/A ~_NA N/A N/A N/A N/A ~N/A N/A N/A N/A N/A CNA
Upper Verde ** e ey T O 1680, NA | NA | NA N/A N/A N/A N/A NA | NA ~ N/A ~NA NA | NA
Vekol *** : et T o 189.6 16 2k 18 225.0 0.0 225.0 o ~ 25.06 B 5 B o D ELNE B 2
Waterman # %X | 4610] 2982 41,302 38,320 521.5 24.0 N 0 45 w7 O of 4 15 1,100
White TankA S ol s F 132.1 60,138 206,924 146,786 86.7 72.9 13.7 138 92.25 0 270 270 26| 16,751
White Tank B 108.9 14,192| 123,353 109,161 88.1 66.3 21.8 78 76.81 i TE. RN DR ~ort
9,199.7| 2,527,934 4,943,643| 2,415,654 8,729.13 1,778.84 6,950.3 1100 2,629.05 425 21,718 14,820 936 220,382
*  Watershed completely outside of Maricopa County boundary. PR ONT N g p RE  a - o — N s o LT
** 90% of Watershed outside of Maricopa County Boundary. R ST s iy S e s
*** A portion of the Watershed outside of Manccpa County Boundary. 12 ot g B R 1 e 2 SE S U e ¥
! Linear mvles of ﬂoodplam already delineated. Based on 100-year floodplains and ﬂoodways 100 000 USGS hydrography used as well as "llneal miles" dlgmzed by hand 4 Al o
? Estimate of linear mlles yet to be delineated within each_v_v:ﬂe_(ghed Developed by subtracting USGS 100,000 hydrography from delineated floodplains and tabulating the remainder for each watershed { _ Y
% Estimate of Ianc&‘,remammg to be developed within m watershed. Estimated by subtracting areas with 15% or more slope (based on USGS digital elevation model data) and also subtracting areas already developed (based on 1995 MAG
landuse data) from state trust land and private land (based on ALRIS's land coverage). Also subtracted from the totals was areas within,‘1 00-year floodways (FCD fpznfema coveér).
FEmA
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Table 4-3 Summary of Priority Ranking by Watershed

Watershed Score Comments
Lower ACDC 320|8 past structural projects, 6 new
Lower Hassayampa *** 320
Upper ACDC 280
Lower East Maricopa Floodway *** 275|1 past structural project, 10 new
Cave Creek ***. 270 /
Upper Indian Bend 250 ¥
Lower Centennial *** 220 5
South Mountain 2052 past structural projects, 6 new
Skunk Creek it
White Tank A 195 /
Lower Verde 190
Upper East Maricopa Floodway ** 175| 12 past structural projects, 9 new
Trlby (Wittmann) 160 Y,
Waterman % & 155 / 4
White Tank B 155 P
Mddle Indian Bend 150 %
Lower Indian Bend 145 13
Lower Gila ** 140|.
Sentinel *** 140 o
Theba *** 135 AN %
Gila Bend 190" S 7
Upper Centennial *** \  130f <
Upper Salt River ** ] 130
Gillespie 125
Upper New River ) /
Arington B 7 7 120
Lower New River rd 120
Ao *** 7 115
Buckeye Valley 115
Upper Verde ** N\ 116
Buckeye Hills N 1 100
Evergreen | 100
Lower Agua Fria J 100
Painted Rock / 100
Santa Rosa *** / 100
Upper Agua Fria ** 100
Vekol *** 100
Upper Hassayampa * 0| Watershed outside of County boundary
Upper Queen Creek * 0| Watershed outside of County boundary
* Watershed completely outside of Maricopa County boundary. @

** 90% of Watershed outside of Maricopa County boundary.

(©)

*** A portion of the Watershed outside of Maricopa County boundary. (12
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Table 4-4 Five Year CIP FY 01/02 to FY 05/06

 FveYearOIPx$1,000 - .
Y Y FY. FY FY
0102 | 02030304, 0405 - 0506 - Total
0

Chander 1/C022 |Central Chander Area Drairiage System 1673 805 1635 1,269 0 5,382
Scattsdale 2|Coe7 | Gity of Soottsdale 542 0 0 0 0 542
Guadalupe 5{C0B5 | Town of Guadalupe 1,621 2700 0 375 0 4,69
Carefree 2|Co41 | Town of Carefree 275 0 0 0 0 275
Mutiple AlIl[C050 |Dam Safety Project 1,308} 1250 1,100 1,100] 6,100] 10,858
Muttiple All[Co51 |Candidate Assessment Reparts 100] 100 100 100 100 500
Mesa/SRP 1|C102 [Alma School Drain 100 0 0 0 0 100
Mesa 2/C108 |Sossaman Channel J & 0 0 0 0 8
Phoenix, UMC 5|C117 |South Phoenix Drainage Improvement /10985 7,800 150 2500 2500 23935
Soottsdale 2/C120 [PvsP / 150 150 1,000 2100 0 3,400
Glbert/MesasUMC|  1|C121 |East Maricopa Foodway 3197| 3461 4000| 6000] 6000] 22,658
Phoenix 5[C124 |Phoenix Rio Salado 8,386 0 0 o/ o 8,3%6
Termpe/Mesa 2|C125 |Tempe/Mesa Habitat Mtigation 250 /0 1,000 0 0 1,250
Buckeye/UMC 4C211 |Buckeye/Sun Valley ADMP 600 [ A,200 0 0 0 1,800
Surprise/UMC 4/C344 [Wittmann ADMP Update 600 1,200 0 0 0 1,800
Agila 4/C345 |Aguila ADMP 1,212 0 0 0 0 1,212
Multiple 4]C400 |Skunk Creel/New River 40| 1550 2300 0 0 4,300
Mesa/UMC 2[C420 |Spook Hill ADVP 414 0 0 800 5,000 6,214
Mesa/UMC 1,2/C442 |East Mesa ADNP 8081} 9135| 5855 5000/ 1,500| 29,271
Mutiple 4/C450 |Giendale/Peoria ADVP 2% 8] , O o[ 138 1,624
Peoriag/ UMC 4/C452 [North Peoria ADVP \ 205 o 8 0 0 205
Phoenix 3C460 |East Fork Caveé Creek ADMP \ 1,000 0 0 0 0 1,000
Mutiple 4]C470 |White Tanks ADVP ] 3504| 6480 15400 13600 10600 49,584
Queen Creek 1/C480 |[Queen Creek ADMP 9%0[ 1,050 30| 2000 2700 7,010
Chander 1{C490 |Gilbert/Chander ADMP ¥ iy 74|/ 0 0 0 0 74
Mutiple 1,2/C491 [Hgey ADVP ~2178f 415 250| 4000[ 5000[ 11,843
PhoenixUMC 3,4/C520 |Adobe DamADMP 1,100| 500 0 0 0 1,600
Mutiple 5|C565 }Durango ADMP 223| 4700 8200 6900| 4000 26,093
Paradise Valley 2|C580 |ACDC ADVP 0 0 0 0 0 0
Phoenix¥Glendde | 4,5/0C620 [Maryvale ADMP 95| 809 6000[ 6000 6000] 27,004
Phoenix 30825 |Metro ADMP \ 7 o 3500 3500 0 0 7,000
Phoenix 1/0830 [Foothills ADMP \ 41 0 0 0 0 41
Fountain Hills 2/C670 |Fountain Hills ADMP | 0 0 0 0 700 700

Estimated External Expense $52,769 [$54,095 | $50,490 | $51,744 | $51,585| $260,683

CIP Project Contingency 7/ 551 $2455| $©510] 25| $2415

Force J $2,626

Projects Total $57,946 |$56,550 | $53,000| $54,000 | $54,000

*Prgjects nat completed during the five yeer CIP

/+ Wi/ [ ¢ ' B2 Ne "/"f'j”.’, | i E '.f/l’ 1> Ja '{/n."’ f-‘FﬂE WS
OLOS - dclod O réa iy,
/ </
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" 022 - Gity of Chandier 344 - Witimaus ADEP
> Central Chandler Area Drainage System » Wittmarnn ADMP Update
027 - Gity oi Scetisdale 343 - Rguiia ABWP
» Osborn Rd Storm Drain » Hazard Miigation Grant Program
-Tewn “ > Aguila ADMP
‘ \., o,’?,owldswi,m » Agulla Area Floodpiain Definestion
> 400 - Skunk Creek / Hew River
041-Town of Careires g i o b oo
| » Carefree Town Center Drainage 8
3 » 83rd Ave GCS / Bell Park
\ } 102 - Alma School Brain > New River - Grand to Skunk Creek
gl s 420 - Spoek Wil Watershed ADAP
108 - Sgssaman Channe! > Spock Hil ADMP
: » Sossaman Channel - US 60 to Baseline
[\ 442 - East Mesa ADEP
= 117 - § Phoenix Brainage improvement > Poweriine Detention Basin
\ > Laveen ADMP » Hawss Rd Channel

> Laveen Area Conveyance Channel
> South Phoenix / Two Basins

> 43rd Ave / Southern Ave Basin

> Baseline Rd Storm Drain

» Eliot Rd Detention Basin & Outfall Channe!
» Efiot Channe! - Elgworth to EMF

» Elisworth Channel

> Southern Ave Channel

n, : 120 - PUSP 450 - Giendals / Peoria ADWP
~ > Scottsdale Rd Corridor Drainage > Glendale / Peoria ADMS Ugdate
.- .mmm » Northern / Orangewood Storm Drain
L 131EMF Capacity s » 67th Ave Storm Drain
X 3 » EMF Ritteniouse & Chandier Heights Basin 452 - Horth Pesoria ADMP
124 - Rio Salade » North Peoria ADMP
> Phoenix Rio Salado 460 - East Fork Cave Creck ADMP
125 - Salt River > Greenway Parkway Channel
> Tempe / Mesa Habitat Mitigation 470 - White Tanks ADRP
Z11-Buckeye / Sun Valiey ADNP > White Tanks FRS #3 Modfications

» Loop 303 Corridor / White Tanks ADMP Update
» Reems Rd Channel

> Buflard Wash Phase il

» Northern Ave Channel & Basin

» Buckeye / Sun Valley ADMP

Fladsiiiid and Preal
dutsa pisaind Liselavatt

Capital Improvement Projects, FY 2001/02 - 2005/06

4806 - Qusen Creok ADMP
» Queen Creek Channelization
» Sanokai Wash Channelization

480 - Gilbert / Chandier ADMP

» San Tan Collector Channel Phase Il
491 - Higiey RDMP

» Higley ADMP 2

» Warnier / Greonfiold Park Basin

» RWCD Tailwater Analysis
520 - Adetic Dam ADMP

» Adobe Dam / Desert Hills ADMP
369 - Burange ABMP

» Durango ADMP

» Durango Regional Outfail Channef

» Durango Regional Conveyance Channel
380 - ACAC ADMP

» Doubletree Ranch Rd System
620 - Maryvale ADMP

» Bethany Home Outfall Channel
625 - Metro ADMP

» 24th Ave / Camelback Basin

630 - Foothilis ADMP

» SE Phoenix Regional Drainage

670 - Fountain Hills ABMP

» Ashbrook / Balboa Wash Imp.
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Southeast Region

Description
The Southeast Region covers five of the watersheds which are the Lower ACDC, Lower East
Maricopa Floodway, South Mountain, Upper East Maricopa Floodway, and Upper Queen Creek.

_Map 4-2 shows-the-exact-location-ef-these. These watersheds contain 875.3 square miles. The
"+ Upper Queen Creek Watershed and the majority of the Upper East Maricopa Floodway are

outside of the County boundary. A portion of the Lower East/Maricopa Floodway is outside the
County. Four of the watersheds are on the south side of the Salt River. The Gila River runs
through the South Mountain Watershed. Queen Creek and Sanokai Washes run through the
Upper East Maricopa Floodway. The Western and Highline Canals run through the South
Mountain Watershed. The Kyrene, Consolidated, Eastern, and Roosevelt Conservation District
Canals run through the Lower East Maricopa FIoodway The ACDC Canal serves as the
northeast boundary for the Lower ACDC Watershedf The Arizona, Grand, and Roosevelt Irrigation
District Canals also run through the Lower ACDC Watershed. Tye Highland and Western Canals
are in the South Mountain Watershed. Powerline, Vineyard, and Rittenhouse’ Dams are in this
Region. /
4

Approximately half of the land is developed and is served by an extensive arterial grid street
system and numerous freeways crossing the area.

Portions of the Gila River and Salt Riyer Pima-Maricopa Indian Comrﬁ/unltles are in this region. All
or parts of the municipal boundarleé)‘; Avondale, Apac’?e Junction, Chandler, Gilbert, Glendale,
Guadalupe, Mesa, Peoria, Phoen&' Tempe, Tolleson, and Queen Creek fall within this region. Of
these municipal areas the District performs Floodplam Management for Chandler, Guadalupe,
Mesa, Tolleson, and Queen Creek. /’_\ V.

Physical Characteristic R

The area in general isflat with only the South Mountains with slopes over 15 percent. The
majority of the land area in the five watersheds falls into the B and C Hydrologic Groups for soils.
South Mountain Park, which is situated in the center of the South Mountain Watershed, is
unclassified (consisting primarily of rock out cropping). Map 4-4 shows areas of soil erodability by
water and the flood hazards for this Region. The numerous watercourses and canals in this area
pose potential flooding hazards,which are bei]ng mitigated. Run-off from the urban development
throughout the region and the irrigated farm/ land in the Lower East Maricopa Floodway, Lower
ACDC, and South Mountain Watersheds may cause water quality problems. The majority of the
land in the South Mountain Watershed, which includes the South Mountain Park, still retains its
natural desert vegetation. Landscaped yards make up a majority of the area. River restoration

along the Salt and Gila Rivers is being planned with clean-up projects in the Rivers underway.
This should restore riparian areas along these corridors.

Land Status

Land ownership patterns in the Maricopa County portion of the Southeast Region are decidedly
different from the County as a whole. Private ownership accounts for 73 percent of the total land
in this Region versus 30 percent for the total County. Native American lands account for over 17
percent of ownership versus just under five percent for the County as a whole. State, federal,
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military, and national forest ownership are all under one percent of the total, which is well under'
the total for the entire County. Map 4-5 shows the land use patterns over this Region.

The land use pattern for the Southeast Region is also vastly different from the total County
averages. Residential and commercial development is much more pronounced while the
percentage of vacant land is approximately half as much. There is also a much higher percentage
of land still classified as agricultural when compared to the overall County figures. Breakdowns of
percentage of each land use for the individual watersheds can/b’é found in Appendix B.

Approximately 400 square miles of the 875 square miles’ of the total area have already been
developed or are considered undevelopable. This Ieavg§279.21 square miles of land to still be
developed. K

y = G118 —<4op= ¥/ \
Socioeconomic Characteristics

The Southeast Region (Maricopa County portion only) had a population of 1,651,400 in 1995.
Nearly two-thirds (65 percent) of the total residents of Maricoep()!j County lived igr this Region as of
1995. The projected population for the Region is expected to be 2,825,900 by 2025 or an
increase of 1,174,500 over the 30-year time frame. The “additional 1.17 million people is an
increase of approximately 71 percent over the 30 years. This 2.37 percent growth rate on an
annual basis lags behind the state average of 2.77 percent and well behind the overall Maricopa
County rate of 3.2 percent per year. The Lower ACDC and Lower East Maricopa Floodway
Watersheds are expected to have the_largest population ?ins over this 30-year period.

~7

District Activities Completed

Structural )‘
| Structures that have been constructed in the Southeast Region are the following (detailed
| descriptions are in Appendix B under each yﬁte\rshed {ritf;tfp):

| Upper Queen Creek /_\ ' Lower East Maricopa Floodway Ay 3

No District Structures Salt River Channel ( l) " 18 L.
Upper East Maricopa Floodway Low{r ACDC , ‘//~\

Powerline Dam (1967) Holly Acres Levee & Bank Stabilization’(1984) /
Powerline Floodway (1968) Agua Fria Channelization (1988) Ab |
Vineyard Dam (1968) Old Cross Cut Canal (1975, 1991) ‘
Rittenhouse Dam (1969) New River Channelization (1993)
Alma School Drain (1969) Arizona Canal Diversion Channel (1994)
Sossaman Channel and Basin (1977) Camelback Ranch Levee (1999)
Guadalupe Channel (1989) Indian School Road Drain

East Maricopa Floodway (1989)

Gilbert Crossroads Park Basin (1992) South Mountain

University Drive Basin (1993) Guadalupe FRS (1975)
Price Drain (1997) 48™ Street Drain
Rittenhouse Road Channel (1998)
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Non-Structural
211 linear miles of watercourse delineations have been completed in the five watersheds out

of an

estimated 440.0 linear miles from the 100,000 USGS Hydrography. The South Mountain
Watershed has 131 lineal miles of these detailed delineations. About 111,200 drainage permits

and 117 floodplain use permits were issued from 1990 to 1999.

Studies
The following studies have been completed or are in process for the Southeast Region:

4
e Maryvale ADMS (1997) and the Durango ADMP (2000-01) were done for the Lower ACDC
F 4

Watershed. /

e Mesa/Gilbert/Chandler ADMS (1987-88, 1993-94),2Lower East Maricopa Floodway Stu
(1980’s), Southeast Mesa ADMP (1996), Higley’ ADMP (1999-00), and EMF Capacity
Mitigation Study (2000) for the Lower East M;.lficopa Floodway Watershed.

e Hohokam (1980’s), Foothills ADMS (1980’s), Laveen ADMS (1990, 1994), South

dy

Phoenix/Laveen ADMP (1997), Laveen ADMP (2001) fgr’the South Moun)tain Watershed.

e East Maricopa County ADMS (1986-87), Queen CreeK ADMS (1991), and East Mesa
ADMP (1998) for the Upper East Maricopa Floodway Watershed.

¢ No studies have been done by the District for the Upper Queen Creek Watershed.

East Maricopa Floodways Watersheds. 7/

¢ Queen Creek/Sanokai Wajal-ll)@raulic Master Pla/n,(ZOQO) forthe Lower East and Upper

Hazard and Problem Assessment )

The Southeast Region is more heavily populated than the other three regions. Population
projections show the largest 30-year increage inﬁt’al\@mb%rs of people among the four regions.
The population is expected o increase 1,177,858 over thé 30-year period. There are 279 square
miles of area still available for development to hold this population. However, 229 linear miles of
delineations out of 440 still remain to be done so that these new residents will not develop in flood
and erosion hazard areas. / kel How mann homes h&VE ha

'—‘n ) InSSe

This Region also contains one of the Cou}jty’s largest repetitive loss areas. There are 59
structures in the floodway and 10,852 structures in the floodplain. The majority, 10,515 structures,

are also in a moderate or severe erosion hazard zone. In addition, there were 86 County

road

closures from 1996-2000 which were roughfy equally split between South Mountain, Lower ACDC,
and the Lower East Maricopa Floodway. No Maricopa County road closures were reported in
Upper Queen Creek and Upper East Maricopa Floodway Watersheds. Repo flooding

~contains the County’s only repetitive loss area.

WMW—%M individual write-ups in Appendix B. This Region also

,_\f\w/ —_—_— e ———

Table 4-3 shows the Southeast Region Watersheds that are inside the County’s boundary all

-

falling in the top third for priority in need of a series of projects per the District’'s programs.

Problems that need to be addressed a¥e the following:
rndude.
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Each

A number of storm water drainage and channel projects need to be completed for this
Region. A_number of them have been identified in recent ADMP’s and are listed in the next

section. =@t |
The 229 linear miles of watercourses need to be delineated.

A buy-out program needs to be presented to the property owners with thelr structures in the

floodway wiTh prion \\n 1O F& /‘r’r S M. Tha Nighs!™ / 116 ‘(Vjﬂﬁ/,

A more detailed look at the approximate 10 800 struc{Jres at risk in the floodplaln and
severe erosion hazard areas needs to be done.

The dams and flood retarding structures were built,approximately 30 years ago. Remedies
identified in the Structural Assessment Program will need to be undertaken.

of the above issues needs to now be prio rt/ ized through the various different District

programs. The District is responsible for the Floodplain Management for the majority of this area
and, as the lead agency, has done a number of studies to identify the hazards and solutions for

these

mitigate these flooding hazards for the watersheds in the Sout

watersheds. The next section identifies the flood coz rol projects in the current CIP to
east Region.

Future Activities Identified

Capital Improvement Program

The CIP for Fiscal Years 2001/2002 to 2005/2006 (see Table 4-4 for project cost and year)
indicates that the following prole\cht7e~planned forthe S theast &eglon as follows:

Upper East Maricopa Floodway Watershed

"o 108 Sossaman Channel — The previous lhannel section did not have sufficient capacity to

convey the 100-year peak discharge. Tgb-p@g:;:ir;g)eted the Sossaman drainage system.
d

The landscaping element of this proje€t has be igned and will be installed by Fall of
2001.

e 442 East Mesa ADMP

>

Hawes Road Channel — The project will cohsist of a channel and culvert improvements
from Apache Trail to Emelita Avenue tg help resolve drainage problems along Hawes Road
within the City of Mesa. }

Elliot Channel (Ellsworth to EMF) — This project includes a study to evaluate potential for
combining flows from the proposee,-Elliot Road Channel and Basin with drainage facilities
for the proposed San Tan Freeway’

Elliot Road Detention Basin and Outfall Channel — The basins collect runoff from the
Crimson Channel and are intended to become multi-use facilities. The outfall channel
conveys discharge from the Elliot Road Basins,.from the Elliot Road Channel.

andl

Ellsworth Channel — This project includes construction of a flood control channel to mitigate
existing and future flooding along Ellsworth Road. Flooding occurs frequently at 5 dip
crossings on the existing roadway.

Powerline Detention Basin — This project involves construction of a detention basin
adjacent to the Powerline Floodway near Meridian and the Warner Road alignment. The

03/08/02
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Lower East Maricopa Floodway Watershed /

basin will reduce peak flows in the existing Powerhne Floodway and intercept surface runoff
from Pinal County. zhamu

» Southern Avenue Channel — The existing.which is deteriorating,does not have adequate
capacity to convey the 100-year flow and must be enlarged. This channel is an integral
part of the drainage system in this area.

480 Queen Creek ADMP — 2 projects

» Queen Creek Channelization — Based on the Flood Insurance Study on Queen Creek
Wash there are areas of significant breakouts partictlarly along the north bank of this
reach. This project will mcrease the amctnm of the wash to contain the 100-year
flows. h yd sl 2 Lapdcity  J

| v
» Sanokai Wash Channelizat/on — Channelizationr of portions of the wash will be done to

~mamtarn the hydraulic conveyance capacity. /
r"/ < V 4

y

022 Central Chandler Drainage System — The City of Cﬁandler has requested the District
cooperate and cost share in the modification and enhancement of its existing storm water
facilities to provide a 100-year level of protection and a regional outfall for the system. Five
improvements have been identified that would help the City accomplish its goal of alleviating
flooding problems in ffig¢ Chandler's central area. 3

Phase 1 — Ivanhoe and Eyfe Storm Drains (comiplete)- s

Phase 2 — Arrowhead Pdmp Station\and Force Main (design is complete)
Phase 3 — Galveston Basin and ErielDrains (design is scheduled for FY 01-03)
Phase 4 — Denver Basin Pump Station

Phase 5 — Hartford Force Main apd’Peco Road Dfrain

102 Alma School Dniafﬁ'—_? he District, the City of Mesa, SRP, and the Arizona Department of
Transportation (ADOT)) entered into IGA 371-67-F on November 16, 1967 for the Alma School
Drain, from the Tempe Canal to the Salt Riverr:pcated in Section 17, T1N, R5E. Future plans
for the Alma School Drain include lining:the invert of the un-lined reach of the channel and
reconstructing the lined reach of the channel.

121 East Maricopa Floodway (EMF)

» Capacity Mitigation Plan — This plgh includes in-line and/or off-line detention basins with
channel improvements between Broadway Road and Main Street to increase the capacity
of the Floodway to convey the 100-year flows originating within the East Mesa watershed.
The channel improvements, scheduled to be completed during FY 2002-03, will include
increasing the bank height by raising the maintenance roads on both sides of the channel
between Rittenhouse Road and Warner Road.

> EMF Rittenhouse & Chandler Heights Basins - The East Maricopa Floodway (EMF)
Mitigation Study identified several drainage and flooding problems along ;he EMF. The
capacity of the EMF is at about 8,000 cfs. The existing condition 100-yr. is about 16,000
cfs. The study proposed to mitigate the problem by constructing two large off line retention
basins. The Chandler Heights Basin will mitigate flows from the Sanokai Wash, Queen
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Creek Wash, and the EMF. Rittenhouse Basin will mitigate flows from the Rittenhouse
Channel and the EMF.

e 490 Gilbert/Chandler ADMP
» San Tan Collector Channel Phase Ill — This project consists of approximately 2.5 miles of
storm drain. This outfall will provide a storm drain with a 10-year level of protection for
contributing areas and will reduce drainage problems. . 7%

N /) 1 ,"’.,‘W L‘,}gé‘m “’/ W y/ 240 ‘,“")'}/' : _,./,/Z / f/\' 4
e 491 Higley ADMP :
>/R/WCD Tallwater AnaIySIs — This project is a study to evaluate the conveyance capacity of
~the existing RWCD Tailwater Ditch located adjacer}}“to the Eastern Canal.

> Warner/Greenfield Park Basin — This basin will accommodate passage of flows along the
east side of the SRP Eastern Canal to the Cr?éroads Park Basin.

South Mountain Watershed

e (035 Town of Guadalupe — This project will provide a stor;«(drain collectiofr system and four
retention basins located along the Highline Canal that will capture and convey the 10-year
storm event within the Town and east of Avenida Del Yaqui. Three of the basins will also
serve as parks in the Town This will dllewate floodlng fora number of homes in the area.

< ,{ N [ / ‘/,' ‘/{_’; S A1 Ca R \
o 117 South Phoen/x Dra/nage Improve "nents /

> 43 Avenue / Southern Ax;lf\Basm This ba;i,r;,fs an integ{al component of the Laveen

Area Conveyance Channel ahd will be a multi-us acility.~/

» Laveen Area Conveyance’Channel —'ljlis project includes the design and construction of a
conveyance channel capable of containing a 100-year flood event in the vicinity of the
existing Maricopa Drain.

> South Phoenix / Two-Basins — The mﬁwf&e protection from a 100-year event for
residents in SouttyPhoenix, farmland, and a proposed high school and elementary school.

» Baseline Road Storm Drain — The proposed system is composed of underground pipes and
basins that will provide flood protection to residents and school facilities.

630 Foothills ADMP

» Southeast Phoenix Regional Drainage;System — The project is a series of basins and storm
drains that will create a 100-year cylélll system for a 4.5 square mile watershed. Basins

will be used as parKk sites.

Lower ACDC Watershed

e 124 Phoenix Rio Salado Project — Involves the environmental restoration of apEroximater five
miles of the Salt River within the City of Phoenix from the I-10 Bridge to 19" Avenue. The
project will provide riparian habitat restoration and include channel stabilization, river bank
protection, water quality improvements, aesthetic improvements and recreational opportunities.
The low flow channel will stabilize the river gradient, safely convey frequent flood flows and
reduce the frequency of inundation of channel vegetation from flood events.

« 450 Glenadale/Peoria ADMP Update.

¢
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» Northern/Orangewood Storm Drain — The project is*"ib-;/ear storm drains which will benefit
14 square miles of existing development in Glendale, Peoria and unincorporated County
that have been subjected to flood events in the past several years. The drain will also
provide an outlet for future municipal storm drains and MCDOT and ADOT projects. Three
detention basins will be constructed to reduce pipe costs while increasing the future level of
protection and providing water quality and recharge benefits.

> 67" Avenue Storm Drain — 10-year frequency protection for a three square mile area lying
within the Cities of Glendale and Peoria. The project will consist of drainage pipes and
catch basins and will be constructed in rights-of-way,provided by Glendale. The outfalls for
the project were constructed by the District along Cactus Road and Olive Avenue and are
presently owned and operated by Peoria. 2
J
565 Durango ADMP /

> Durango Regional Outfall Project — The project consists of a principle outlet channel, three
basins and two auxiliary channels. These auxiliary channels, located on 91 and 99"
Avenues will intercept and divert storm water runoff Which now floods Van Buren Street.
The basins will be sited along the principal channel to reduce the storm water peak.

620 Maryvale ADMP

» Bethany Home Road Outfall Channel — Includes a linear basin‘and channel along the north
side of the Grand Canal e ,efﬁai'ng westerly fro ‘-51‘“ Avenue to New River. The project
will have a 100-year storm capacity removing“about 745 structures from the 100-year
floodplain. The channel will receive sto?m water from portions of Peoria, Glendale, Phoenix
and unincorporated Maricopa County.” Phase 1 of the project has been completed by
ADOT with District participation. Phase2-of the project will include a channel from the
Agua Fria Freeway alignment to 73’ Avenue and-an earthen, linear, on-line detention basin
from 67" Avenuefo 73 Avenue. The ADMP also recommends ten year capacity storm
drains, located within Bethany Home Road and Camelback Road, extending from 59"
Avenue to the Outfall Channel. p

625 Metro ADMP
> 24" Avenue / Camelback Basin — This /project is proposed to reduce flooding for the area.
/

Recommended Projects from On-going ADMPs
Additional projects that were recommended through the Area Drainage Master Plans but not yet
included in the CIP are the following:

Durango ADMP

>

Buckeye Feeder Diversion Channel — Begins just south of Van Buren Street near 67" Avenue.
It runs in a southerly direction to just below Lower Buckeye Road, where it turns west and
eventually empties into the Agua Fria River. The length of the channel system is
approximately 10 miles. There are also three basins, one near Van Buren Street and e7™"
Avenue, one near Buckeye Road and 75" Avenue, and one near Lower Buckeye Road and
91° Avenue. Total cost of this project is estimated at $55,000,000.
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> The 47" Avenue Channel is approximately 2.25 miles long. It begins with a detention basin.
just north of Buckeye Road and drains south to the Salt River. A 1,200 foot lateral channel
flows into the north end of the detention basin. Total cost of this project is estimated at
$16,000,000. 1+

adyacor! A

» The Tres Rios Basins Project is planned for the southwestern portion of the Watershed. The
Tres Rios Project calls for four detention basins, two/len the Salt River and two/ en the Gila
River. The basins would be located between 107" Avenuesand Dysart Road. This project will
remove 21 structures from the floodplain which is approximately 62 percent of the structures in
a repetitive loss area (see Figure 4-1). Total cost of this’project is estimated at $17,324,000.

adjaant 1o

7/
Structures Analysis /
227

Multi-Use Projects

2222 e
/\ | / Ny ®

Structures Assessment / Dam Safety Procgram /

In addition, the District will utilize existing floodplain and drainage regulations to minimize and
prevent damages from flooding problems.  The ,Floodplain Delineation Branch has plans to
delineate an addition XX linear miles outside of the ADMP’s and other studies being prepared.
Operation and maintenance of existing structures will be ongoing to preserve the life of facilities
and prevent flooding from occurring due to maintenance issues.
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: The Wrper Verde Watershd eqterds pfo awpa) 4 /‘/}
Northeast Region Liemmid cmipties . ' /’

Description
The Northeast Region covers 13 watersheds in the northeast portion of Maricopa County. They
are Cave Creek, Evergreen, Lower Indian Bend, Lower New River, Lower Verde, Middle Indian
Bend, Skunk Creek, Upper ACDC, Upper Agua Fria, Upper Indian Bend, Upper New River, Upper
Verde, and Upper Salt River. Map 4-2 shows the location of these watersheds. The watersheds
within Maricopa County in this Region contain 2,002 square miles or about 22 percent of the total
area in the County. Approximately 88 square miles of this total area is shown as being outside of /
the District's boundary. Several of these watersheds extend outside of Maricopa County., The., o/
Upper Salt River Watershed is primarily located in Gila County with-a-smafl-portion in- Pinal,County2*/,
with the Maricopa County portion primarily within the Tonto National Forest. Fhe-Upper-Verde;
Upper New River and the Upper Agua Fria Watersheqsall extend well into Yavapai County.i'/C%ve
Creek and Lower Verde Watersheds extend slightly into Yavapai and Pinal Counties respectively.
The Northeast Region is bounded on the east by Gila County, on the west by the Agua Fria River,
on the north by Yavapai County, and on the south by Pinal County and the watersheds of the
Southeast Region. /

4
The Salt, Verde, and New Rivers run through this Region. Lake Pleasant is in the lower portion of
the Upper Agua Fria Watershed. Saguaro Lake, Canyon Lake, Apache Lake, Bartlett Reservoir,
and Horseshoe Reservoir are in the Upper Verde and Upper Salt River Wat_qﬂrgheds. There are
five major washes in the area: Cave Creek, Skunk Creek, Indiah Bend, Camp Creek, and
Sycamore Creek. There are a nu?b’e\r of other washes guch as Scatter Wash in this Region. In
addition, the Central Arizona Projéct Canal crosses dia‘éonally through the region from the lower
portion of the Skunk Creek Watershed through the Evergreen Watershed on its route through
Pinal County to the southeast. The Grand Canal is on the lower edge of the Upper New River and
Lower Indian Bend Watersheds. The ACDC-€anal and/Salt-Gila Aqueduct are also in this
Region. Granite Reef, Cave Butte, Cavé Creek, Adobe’ Dam, New River, Dreamy Draw, and
Apache Dam are all with/in this Region.

Several regional and interstate transportation corridors, which also serve the population in the
southern portion of this region, cross through the area — Interstate-17, State Route Loop 101, and
State Routes 51 and 87. \

\
|

The Salt River Pima-Maricopa and Fort Mch’(zveIl Mohave-Apache Indian Communities are in this
region. All or parts of the municipal boundaries of Apache Junction, Carefree, Cave Creek,
Fountain Hills, Glendale, Mesa, Paradise Valley, Peoria, Phoenix, Scottsdale, and Tempe are
located within this Region. The District does Floodplain Management for Carefree, Cave Creek,
and Mesa. - g/ e PP O -

[ <
N4re G4 g4 JOWES O]

Geology / Hydrology

The Region in general is mountainous with slo_Bes over 15 percent for more than fifty percent of
the area. The majority of the land area in these-watersheds: falls info the' B Hydrologic Group$ for
soils. The Central portion of the Region consists of C and D Hydrologic Groups. The Eastern half
of the Region is National Forest Area. Map 4-8 shows areas of soil erodability by water and the
flood hazards for this Region. The numerous watercourses and canals in this area pose potential ‘
flooding hazards. Run-off from mountains creates serious threats for the region especially during //
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the monsoon when flash floods occur. The majority of the land in the Region still retains its
natural desert vegetation. The Salt River serves as a recreation area and has riparian areas.
along its’ corridor as do many of the other area watercourses.

Land Status

Land ownership patterns in the Maricopa County portion of the Northeast Region follow County
percentages fairly close/in some areas. For instance, private ownership is 26 percent of the total
land versus 30 percent for the County as a whole. Native Amqﬁban lands account for 6 percent of
the Region versus just under 5 percent for the County. An extreme is national forest which
accounts for 51 percent of the Region versus 11 percent foryMaricopa County.

The land use patterns vary in certain aspects from Maricopa County. Open space accounts for
nearly 57 percent of the Region versus about 33 pergent for the County. This is primarily due to
the large acreage of the national forest that is found within the Region. On the other hand, vacant
land is about half as much as the County average and agriculture is approximately one-fifth of the
County average. Map 4-9 displays the land use patterns. /

Socioeconomic Characteristics g

The Northeast Region (Maricopa County portion only) had a population of 751,904 in 1995. This
was approximately 30 percent of the total populatiopig)f the County at that time. The Northeast
Region is the second most populated of the four-in-Maricopa County. The projected population for
the Region in 2025 is 1,519,814 or an increase of 767,930 people dver the 30-year time frame.
These additional 767,910 people afe an increase of até%tomz\pe'rcent over the 30 years. This
3.4 percent growth rate on an ghnual basis, is greatéer than the Maricopa County rate of 3.2
percent per year. The Upper ACDC and Upper Indian Bend Watersheds are expected to see the
largest increases.

/
District Activities Com?e&d\ /\/

Structural
Structures that have been constructed in the Northeast Region are the following:
Cave Creek Watershed Upper, ACDC Watershed
Cave Creek Dam i Dreamy Draw Dam (1973)
Cave Butte Dam (1980) Cave Creek Channelization (1991)
Includes Dykes #1, #2, #3 Skunk Creek Channelization (1991)
y Scatter Wash Channel (1995)
Lower New River Watershed / UpEer East Fork Cave Creek (1996)
New River Dam (1985) 10" Street Wash Basins (1997)

Sun City Drain (1991)
Lower Verde Watershed

Skunk Creek Watershed Buckhorn-Mesa Flood Retarding Structures
Skunk Creek Channel and Levee a) Spook Hill FRS (1979)
Adobe Dam (1984) b) Spook Hill Floodway (1980)
c) Signal Butte Floodway (1984)
Middle Indian Bend Watershed d) Pass Mountain Diversion (1987)
Paradise Valley Detention Basin #4 e) Signal Butte FRS (1987)
PVSP Cactus Rd Improvements (1991) f) Bulldog Floodway (1988) ‘
g) Apache Junction Dam & Floodway (1988)
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Non-Structural ¢5hmat=
487.4 linear miles of watercourse dellfeatlons have been completed in the Northeast Region out
of an—estimated 2,013.3 linear miles/from the100,000 USGS Hydrography. Delineations have
been done in all of the watersheds, with the most in the Lower Verde Watershed. About 85,300
drainage permits and 617 floodplain use permits were issued from 1990 to 1999.

o i rf/*

Studies
The following studies have been done or are in process for the various watersheds in this Region:

F 4
o Cave Creek/Carefree ADMS (1993), Apache Wash Drainage/storm Drain Master Plan
(1990)'\T own of Carefree ADMP (200? ) for the Cave, Cr ek Watershed
AR

ﬁg,, v € f///g—/ Nddeche ) . ‘))
e ACDC ADMS (1986 1993), GIendaIe/Peona ADMP (1987 2001 \{c;r the Lower New River
Watershed. \7/ 2
* Spook Hill ADMP (1987, 2002) for the Lower/Verde Watershed. /"“ F #his 1 Upper A
e Scottsdale/Paradise Valley ADMS (1980’s) and Upper East Fork Cave Creek ADMS (1 986-/
87) for the Middle Indian Bend Watershed. - / — .
e Adobe Dam (1980’s, 2002) and Skunk Creek Watercourse Master Plan (2001) for the
Skunk Creek Watershed.
e ACDC ADMS (1986, 1992) covering 69 percent of the Watershed for the Upper ACDC
Watershed. /

e Desert Greenbelt (1980’s) %Iz)untain Hills (19961)7) for th'e Evergreen Watershed.
e Pinnacle Peak ADMS (1980’s) for the U})per Indian Bend Watershed.

e New River ADMS (1995) for the Upp:e,pNew\River Wa,}ershed.
Hazard and Problem Ayés;nent
The Northeast Region is presently not as populated as the Southeast Region. However, the rate
of growth for the Northeast Region is over 30 percent or greater per year than the Southeast
Region. The population is expected to mcrease 75@ 208 over the 30-year period. There are 355
square miles of area still available for development to hold this population. Areas that could be
developed are not as extensive in this Region as private land is less than the County average.

Approximately 1,526 linear miles of dehneatrons out of 2,013 still remain to be done so that these )
new residents will not develop in flood 4nd erosion hazard areas. The low population and -"”j’/"

¢ government held land have potentially caused studies and delineation work to be directed to more

urbanized areas. This has resulted in 198 structures in the floodway and 9,228 structures in the
floodplain. Approximately 3,400 of these structures are also in a moderate or severe erosion
hazard zone. In addition, there were 157 County road closures from 1996-2000 which were
concentrated in the Cave Creek, Lower New River, Lower Verde, Skunk Creek, and Upper New
River Watersheds. Reported flooding problems for each watershed are in the individual write-ups
in Appendix B.

Table 4-3 shows five of the Northeast Region Watersheds that are inside the County’s boundary
falling in the top ten for priority in need of a series of projects per the District’'s programs. Four of
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the Watersheds are ranked in the top two-thirds. Watersheds that received low scores in the
prioritization process are either partially outside the County, mainly government held, or have had
extensive projects completed already to alleviate flooding and erosion problems. Additional

problems that need to be addressed angvtpe following:
N iual

e A good portion of the 1,525 linear miles of watercourses need to be delineated.

e The 12 dams and flood retarding structures were built from 1973 to 1988. Some are
reaching the end of their design lives. Remedies idepff?ied in the Structural Assessment
Program will need to be undertaken.

e A buy-out program needs to be presented to the 1,9'é property owners with their structures
in the floodways, A number of them have been identified in recent ADMP’s and are listed in
the next section. \. w//+h srioriTn aven 4o Aesidondial Homes i 1A, Sighs F Danard cafoagm

in the floodplain and 5

/

Each of the above issues needs to now be prioritized through the various different District
programs. The District is responsible for the Floodplain Management for the majority of this area
and, as the lead agency, has done a number of studies to identify the hazards and solutions for
these watersheds. The next section identifies the flood control projects in the current CIP to
mitigate these flooding hazards for the watersheds in the/S:utheast Région.

~

e A more detailed look at the appfoiimate 7200 structures at risk
severe erosion hazard areas needs to be done. /

Capital Improvement Program
The CIP for Fiscal Years 2001/2002 to 2005/ see Table 4-4 for cost and year) indicates that

the following projects are planned for the N?meast@;a’s follows:

Lower Indian Bend Watepéhed .

e 027 City of Scottsdale s proposRd
> Osborn Road Storm Drain — The projecticonsist of approximately 2.5 miles of storm drain
with 10-year level of protection for contributing dfeas and will reduce the required pipe sizes for
the downstream storm drain.

Future Activities Identified L
2106 (

o 125 Salt River: Tempe/Mesa Habitat Mitigation — This project includes a study of the
vegetation maintenance alternatives maintain conveyance capacity of the Salt River
Channel upstream of the existing Tempe Town Lake.

Middle Indian Bend Watershed

e 120 Scottsdale Road Corridor Drainage — The first phase of this project is to identify the
drainage problems and develop cost-effective solutions for a storm water collection system for
the Scottsdale Road Corridor from Thunderbird and Mountain View Roads. The benefit area
contains approximately 300 residences and 70 commercial structures.

e 580 ACDC ADMP: Doubletree Ranch Road System — This storm drain project will provide
solutions for the flooding problems that exist within a mostly built out residential area in the.
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Town of Paradise Valley. The project consists of a 10-year storm drain system in Doubletree
Ranch Road, with storm drain laterals extending along the adjacent streets.

Upper ACDC Watershed

e 460 East Fork Cave Creek ADMP: Greenway Parkway Channel — This project is part of a
series of projects to collect and convey storm water and to significantly reduce the 100-year
floodplain on the Upper East Fork of Cave Creek. These modifications will allow for the

removal of over 400 homes and numerous commercial establishments along Bell Road from .

the current FEMA delineated floodplain. ¢

4

Lower New River ¥ 4
e 400 Skunk Creek / New River
» New River Bank — Paradise Shores — This prolect is to provide bank stabilization and
armoring along the west bank of the New R}ver This is the only portion of the west bank
unprotected between Bell Road and the New River confluence with Skunk Creek.

> 83" Avenue GCS / Bell Park — This is one of several pf’(’)jects to impro(e the conveyance
capacity and provide bank protection along the New River. The constructed improvements
would be a grade control structure and channelization near the 83 Avenue crossing. The
City of Glendale will be putting a bridged crossing at 83™ Avenue and New River.

» New River: Grand to Skunk Creek — This project would mclude channelization and bank
protection along the reach of the New River from the §l101 dnd Skunk Creek confluence
south to Grand Avenue. { :

= X ,,/"' [/_.'AV\_,'

Cave Creek Watershed )

e (041 Town of Carefree: Carefree Town Mmage Flooding in this area has resulted in
damages to existing commermal buildings. Imp ve\,ents to the existing drainage facilities is
required.

e 520 Adobe Dam / Desert Hills ADMP

Lower Verde Watershed
e 420 Spook Hill ADMP

* 670 Fountain Hills ADMP: Ashbrook/Balboa Wash Improvements — The project will provide
100-year protection for 39 residents; the Fountain Hills Sewerage Treatment Plant and
improve conditions for nine roadway segments and enhance implementation of the Town’s
recreational trail’s plan.

Recommended Projects from On-going ADMPs
No projects are identified for this report.

Structures Assessment / Dam Safety Program
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Structures Analysis
TR

Multi-Use Projects

e /

In addition, the District will utilize existing floodplain and drainage regulations to minimize and
prevent damages ‘froﬁn flooding problems. The FIoogié’Iain Delineation Branch has plans to
delineate an additjon’ XX linear miles outside of the ADMP’s and other studies being prepared.
Operation and maintenance of existing structures wilbe ongoing to preserve the life of facilities
and prevent flooding from occurring due to mainteny&% issues.
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Northwest Region

Description

The Northwest Region covers 11 watersheds in the northwest portion of Maricopa County. These
watersheds are Arlington, Buckeye Hills, Buckeye Valley, Lower Agua Fria, Lower Centennial,
White Tanks A, White Tanks B, and Upper Hassayampa. Map 4-2 shows the exact location of
these watersheds. Several of these watersheds extend outside of Maricopa County. The County
portion covers. 2,850 square miles or about 31 percent of the total area in the County.
Approximately 1,008 square miles are outside of Maricopa’County. The Upper Hassayampa
Watershed is outside of the District boundary, entirely located in Yavapai County. A small portion
of the Lower Agua Fria Watershed extends north into Yavapai County. Approximately a third of
the Triby and Lower Hassayampa Watersheds are also in Yavapai County. The Upper
Centennial Watershed is in also in Yavapai and La’Paz Counties in addition to the extreme
northwest Maricopa County. The western portion otythe Lower Centennial Watershed is located in
eastern La Paz County. The Northwest Region is bounded on the west by La Paz County and on
the north by Yavapai County. It is approximately bounded on the south by the,Gila River and on
the east by the Agua Fria Rivefr. s /‘”
The Gila, Agua Fria and Hassayampa Rivers are in this Region. The Central Arizona Project
Canal runs northeast from the middle of four of the watersheds. The Roosevelt Irrigation District,
Buckeye, Arlington, and Beardsley Canals are located in this Region. Major washes in the Region
are Sols, Centennial, Trilby, Morgan City, Jackrabbit, Tiger, and LuKe. There are several dams
and FRS’s in this Region. 7 / N/

The Region is not as populated as the previogls two discussed, but a major network of roads for
regional and interstate travel crosses through all of the watersheds. These are Interstate-10, U. S.
Route 60, State Routes 74 and 85, State/Efcmt oops 101 and 303, Sun Valley Parkway, Old
U.S. 80 and MC 85. : /

///’\

All or parts of the muni’éipal boundaries of Avondale, Buckeye, El Mirage, Glendale, Goodyear,
Litchfield Park, Peoria, Surprise, Youngtown, and Wickenburg are located within this Region. The
District does Floodplain Management for Buckey/e, El Mirage, Litchfield Park, Surprise, and
Youngtown. \

]

j
Physical Characteristics Vs

The area in general is mountainous with Ia}rge developable valleys between ranges. Slopes over
15 percent make up more than fifty percent of the area. The majority of the land area in these
watersheds falls into the C and D Hydrologic Groups for soils. A portion of the Region consists of
the B Hydrologic Group. The Region has a number of large County parks and conservation
areas. Map 4-12 shows areas of soil erodability by water and the flood hazards for this region.
The numerous watercourses and canals in this area pose potential flooding hazards which are
being evaluated in upcoming studies. Run-off from the urban development in the east portion of
the Region and the irrigated farm land in the southern portion may cause water quality problems.
The majority of the land west of the Hassayampa River, which includes a number of conservation
and preservation areas, still retains its natural desert vegetation. Landscaped yards make up a
majority of the area in the east around the Agua Fria River. River restoration along the Gila and
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Agua Fria Rivers is being planned with recent studies underway. This-should restore riparian .

areas along these corridors. 24 }

Land Status

Land ownership patterns in the Maricopa County portion of the Northwest Region vary widely from
most overall County percentages. For instance, private ownership is nearly 40 percent of the total
land versus about 30 percent for the County as a whole. Federal and state land ownership are
also about 10 percentage points higher than the Maricopa (io/u_r'\ty average. There are no Native
American lands or national forest in the Northwest Region/versus nearly five percent and 11
percent respectively for Maricopa County as a whole. / ot

Hhe. Ay

The land use patterns vary in certain aspects from/Maricopa County!" Vacant land accounts for
nearly 78 percent of the Region versus about 51 pergent for the County. Agricultural use is just
over 10 percent as compare™to the county average/of sevén percent. On the other hand, open
space is less than one quarter as much as the County average and residential use is
approximately 40 percent of this average. Map 4-13 displa);}he breakdown of land uses in this
Region.

Socioeconomic Characteristics

The Northwest Region (Maricopa County portion only) had a population of 119,347 in 1995. This
was approximately five percent of the total population-of Maricopa Eounty at that point in time.
The Northwest Region is the third most populated regiop of the fodr in Maricopa County. The
projected population for the Regioy%EO:ZS is 535,699 %n increase of 416,352 over the 30-year

time frame.

These additional 416,352 people equate to an increase of about 349 percent over the 30 years.
This 11.6 percent growth rate on an anmfrtﬁsis\f{exoéeds the projected growth rate of 3.2
percent for Maricopa County—Development pressure is inténse in portions of this Region.

District Activities Completed

Structural :
Structures that have been constructed in the' onh\{est Region are the following:
Buckeye Valley Watershed White Tank A Watershed

Buckeye FRS 1, 2, 3 (1975) El Mirage Drain (1990)

Sun City West Drains (1990)

Lower Centennial Watershed Dysart Drain (1996)

Centennial Levee (1985) Colter Channel

Harquahala FRS and Floodway (1982) Agua Fria Channelization (1988)

Saddleback FRS and Diversion (1981)

White Tank B Watershed

Lower Hassayampa Watershed White Tanks FRS 3 (1954)

Sunset and Sunnycove Dams (1976) White Tanks FRS 4 (1954)

Casandro Wash Dam and Outlet (1996) Perryville Bank Stabilization (1984)
Trilby Watershed

McMicken Dam and Outlet Channel (1956) '
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Non-Structural 12 7

854.7 linear miles of detailed delineations have been completed in the Northwest Region out of.an
* estimated 3,022.8 linear miles/.from the100,000 USGS Hydrography. Delineations have been
done in all of the watersheds, with the most in the Lower Hassayampa Watershed. About 22,700
drainage permits and 186 floodplain use permits were issued from 1990 to 1999.

Studies
The following studies have been done or are in process by the District for this Region:

e Buckeye/Sun Valley ADMS (1989, 2002)for the Buckg);é Valley Watershed.

e Glendale/Peoria ADMS/ADMP (1993, 2001) for the;L70wer Agua Fria Watershed.
e Wickenburg ADMS (1992) for the Lower Hassayampa Watershed.

e Wittmann ADMS/ADMP (1989, 2003) for the}T’r'i/lby Watershed.

e White Tanks ADMS/ADMP (1989, 1992, 2003) fo‘r White Jfanks A and B Y/Vatersheds.

e The Agua Fria Watercourse Master Plan (2002). 4+ 7/,_ i : WaTérshi c « '

Hazard and Problem Assessment |
The Northwest Region is presently not nearly as populated as either of the eastern regions in the ‘
County. However, the rate of growth for the Northwest Region is projected to be much greater

than for either of the more populat astern regions oyvér the next 30 years. This percentage
increase is primarily due to the smaller population base in this region in 1995. There is a potential
population increase of 416,352 over the 30-year period. There are 1,458.26 square miles of area

still available for development to hold this population. Areas that are developing rapidly are those
watersheds that border on the western edg%t@hoenix Metropolitan Area.

S
Approximately 2,168 Iine/@r“”rﬁ‘lres of delineations out of 3\,6/23 still remain to be done so that these
new residents will not develop in flood and erosion hazard areas. There are 154 structures in the
floodway and 795 structures in the floodplain. The majority, 524 structures, are also in a
moderate or severe erosion hazard zone. In addition, there were 566 County road closures from
1996-2000 which were concentrated in the Wpite Tank A, Lower Centennial, Lower Hassayampa,
and the White Tank B Watersheds. Major flooding occurred along the Centennial Wash in the
winter of 2000 causing severe flood damage. Additional reported flooding problems for each
watershed are in the individual write-ups in Af)pendix B.
/

Table 4-3 shows the Northwest Regioﬁ/ Watersheds that are inside the County’s boundary
scattered throughout the priority rating sheet for all Watersheds. The Lower Hassayampa and
Lower Centennial Watersheds rank in the top ten in need of a series of projects per the District’s
programs. These two areas contain the Town of Wickenburg and the community of Aguila where
the residents have suffered from serious flooding problems in recent storms. Problems that need

to be addressed ate-the following:
¢ ."1»2
e A number of storm water drainage and channel projects need to be completed for this
Region. A number of them have been identified in recent ADMP’s and are listed in the next

section.

91

03/08/02




Comprehensive Plan 2001 — Flood Control Program Report I@I

e A portion of the 2,168 linear miles of watercourses need to be delineated. ‘

* A buy-out program needs to be presented to the 154 property owners with their structures
in the floodway, w17t priority Andn 1o residential Ames n tHhe hrghest haa acd

J / 5 r.:"f”?’.l ﬁ’ ’
e A more detailed look at the approximat4~}524-795 structures at risk in the floodplain and
severe erosion hazard areas needs to be done.

e Some of the dams and flood retarding structures were lbuilt approximately 30 years ago.
Fissures in the McMicken Dam have been identified. -Remedies identified in the Structural
Assessment Program will need to be undertaken.

e A study of the various road crossings that have _,,tfeen closed due to flooding should be

done.
Each of the above issues needs to now be pri?'i(zed through the various different District
programs. The District is responsible for the Floodplain Management for the majority of this area
and, as the lead agency, has done a number of studies to identify the hazards and solutions for
these watersheds. The next section identifies the flood control projects in the current CIP to

mitigate these flooding hazards for the watersheds in the Northwest Region.

Current Future Activities Identified
Capital Improvement Program

The CIP for Fiscal Years 2001/2002 to 2005/2006 (seé Table 4-4 for post and year) indicates that
the following projects are planned 7\"»2 Northwest Regi

Lower Hassayampa Watershed

as folloys:

211 Buckeye/Sun Valley ADMP — Study )

Trilby Watershed /\\//

344 Wittmann ADMP Update — Study

Upper Centennial Watershed

345 Aguila ADMP ‘

» Hazard Mitigation Grant Program — This prd{ect is to purchase and relocate approximately
10 to 20 residences located in the floodplain in Aguila. On November 21, 2000 a severe
rainstorm flooded the area, causing extensive damage to homes and placed lives in danger.
The District conducted a study and decyd to acquire the properties.

» Aguila ADMP — Study

» Aguila Area Floodplain Delineation — This study was identified after homes that were
located in a non-flood hazard area were flooded in a 100-year storm. Flooding occurred in
areas that were shown to be outside of the existing floodplain limits on the FEMA Flood
Insurance Rate Map (FIRM). Re-delineation of the floodplain limits for Upper Centennial and
Grass Washes and the Aguila Farm Channel. New hydrology will need to be produced for this
study.

Lower Agua Fria Watershed

452 North Peoria ADMP — Study

9z
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White Tank A and B Watersheds

e 470 White Tanks ADMP

» White Tanks FRS # 3 Modifications — This existing facility requires corrective action to bring
the structure into compliance with dam safety standards and requirements. Alternatives to
dam rehabilitation have recently been completed by the District which would allow for the
removal of dams by replacing the FRS with a combination of other flood control features
that can also provide multi-use opportunities.

» Loop 303 Corridor / White Tanks ADMP Update — Stugy/

/
Lower Hassayampa Watershed /

e 343 Sols Wash Hassayampa Wéter/(gourse Master/Plan — Study
4 /

Recommended Projects from On-going ADMPs /

studies but not yet included in the CIP are the following:

Additional projects that were recommended through the A7/Drainage Mas}er Plans or other

>

Reems Road Channel — The proposed project includes the construction of a channel along
Reems Road to convey off-site drainage for the 100-year storm water event. The project
would protect one arterial roadway, three collector roadways, the City of Surprise’s waste
water treatment plant, and other utilities. g{ V4

Bullard Wash Phase Il — Wase includes a arth\e\n» gfeenbelt channel along Bullard
Wash from Lower Buckeyg Road to McDowell Road. This diversion channel will divert a
portion of the peak storm flows from| Bullard Wash through existing detention basins
located north of I-10, and then outlet to the Agua F;}a River. This project will reduce the
floodplain and protect the Phoenix-Ggodyear-Airport and nearby development.

}Jr\af\ po

" s

Structures Assessment / Dam Safety Program

Structures Analysis

222

Multi-Use Projects

ey

In addition, the District will utilize existing floodplain.and drainage regulations to minimize and
prevent damages from flooding problems. / The Floodplain Delineation Branch will delineate an
addition XX linear miles outside of the ADMP=being prepared. Operation and maintenance of
existing structures will be ongoing to preserve the’life of facilities and prevent flooding from
occurring due to maintenance issues. R

03/08/02
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Southwest Region ) 3355 Sastare m Ie5 of which are iThin the L) . or

AL 5, rcont of e tvlal area in 4Re Coind
Description / i liNT o ettt e IR LR
The Southwest Region covers 10 watersheds in the southwestern portion of Maricopa County.
These watersheds are Ajo, Gila Bend, Gillespie, Lower Gila, Painted Rock, Santa Rosa, Sentinel,
Theba, Vekol, and Waterman. The exact location is shown on Map 4-2. These watersheds
contain 3,473 square milesior nearly-38-percent-of the total-area in the-County. Approximately
118-square miles are outside of Maricopa County. All but three,of the watersheds have areas that
extend outside the District's boundary. Lower Gila and Sentinel both extend into eastern Yuma
County. Waterman and Vekol Watersheds both extend jinto western Pinal County. The Ajo
Watershed extends into both southeastern Yuma County,and western Pima County. The Theba
Watershed is partly in western Pima County and the Santa Rosa Watershed extends into Pima
County and southwestern Pinal County. /

The Southwest Region is bounded on the west by Yuma County, on the south by Pima County,
and on the east by Pinal County. The northern boundary is roughly formed by the Gila River in the
northeast and Centennial Wash in the northwest. The Gila Blver runs through a number of the
watersheds. Major washes in the area include Tenmile, Waterman, Rainbow, Sandtank, Vekol,
Midway, Copper, Loudermilk, and Sauceda. The Enterprise and Gila Bend Canals run through
the Painted Rock, Gila Bend, and Theba watersheds. Interstate 8, State Route 85, and Old U. S.
80 bisect the region dividing it in quarters. Signal Mountain, Painted Rock, Woolsey Peak, the
Sierra Estrella, North Maricopa Mountains, and South Mayicopa Mountains wilderness areas are
scattered through thlS reglon Th/e(\outhern portlon Qf/ the reg pn is the Barry M. Goldwater
Gunnery Rangey nhich contam oy _ ,m\-/ Tank L un auceda  Jllpunta.

The Gila Bend Indian Community and portio?ms of the Gila River and Tohono O’Odham Indian
Communities are in this region. All or parts”“HhQ ‘municipal boundaries of Avondale, Goodyear
and Gila Bend are in this Region. Unlncorporated communities include Agua Caliente, Sentinel,
Palo Verde, Arlington, a9d Rainbow Valley. The District does the Floodplain Management for the
Town of Gila Bend.

Physical Characteristics /

The area in general is mountainous with slopes over 15 percent for more than fifty percent of the
area with valleys between ranges. The majority of the land area that was classified in these
watersheds falls into the B Hydrologic Gro(‘:pér’ for soils. A, C and D Hydrologic Groups are
distributed through the Region. The Southern half of the Region /& the Barry M. Goldwater
Gunnery Range;was not classified on the USDA/NRCS Digital Soil Survey. Map 4-16 shows
areas of soil erodability by water and the flood hazards for this Region. The numerous
watercourses and several canals in this area pose potential flooding hazards. Run-off from the
irrigated farm land scattered through several of the watersheds may cause water quality problems.
The majority of the land in the Region still retains its natural desert vegetation. River restoration
along the Gila River is being planned, which should help maintain or restore riparian areas along
this corridor.

Land Status
Land ownership patterns are heavily weighted towards federal at 41.5 percent of the area and
military at 36.8 percent of the area. Both of these figures are well above the overall Maricopa
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County average. Private and state ownership are less than the County averages with 11.1
percent and 5.7 percent respectively as compared to 29 percent and 11.2 percent.

Native American lands are nearly on the County average with 4.4 percent of the total versus 4.6
percent for Maricopa County. There is no national forest in this Region however, there are
numerous conservation and preserve areas.

Land use patterns vary widely from Maricopa County averages in several categories. Open

Space, in the Region, accounts for nearly 47 percent of the tetal versus 32.8 percent. Agriculture
accounts for just three percent versus seven percent for the County. The most striking difference
is in residential and commercial where less than a quarter of a percent of the land use occurs
versus nearly seven percent for the County as a whole. Map 4-17 shows the land use patterns
throughout the Region. /

Socioeconomic Characteristics

The Southwest Region (Maricopa County portion only) had a p@pulation of 5,570 people in 1995.
This was approximately one-quarter of one percent of the total population for Maricopa County in
1995. This Region is by far the least populated region in terms of numbers of people.

Population is projected to reach 61,831 people by 2025. This increase of 56,261 people is a
percentage increase of over 1,000 percent for the 30-year period. This 33.7 percent growth rate
on an annual basis far exceeds the projected growth rate/"'S.Z perce"ﬁt for Maricopa County.

W
District Activities Completed /J\
Structural
No structural projects have been completed by the District in the Southwest Region.

Non-Structural : s g2
156.0 linear miles of wa@e delineations have been completed in the Southwest Region out
of an=estimated 2,273.5 linear miles)from the100,000 USGS Hydrography. Delineations have
been done in seven of the ten watersheds, with tPe most in the Waterman Watershed. About
1,180 drainage permits and 16 floodplain use permits were issued from 1990 to 1999.

Studies
The following studies have been done or al?,in process by the District for this Region:

e Gila Bend ADMP (1980’s, 2001) foisthe Gila Bend, Theba, and Painted Rock Watersheds.
e Rainbow Valley/Waterman Wash ADMS (1980’s) for the Waterman Watershed.
e The El Rio Watercourse Master Plar}%will be beginning in 2002.

Hazard and Problem Assessment

The Southwest Region has considerable acres of land under federal and military control with very
few people living within its confines. The percentage rate of growth over the next 30 years will far
exceed that for the County as a whole. However, by 2025, total population in this Region will still
be just one-ninth of the next least populated region. Areas where development is projected
include Goodyear and Avondale which are located in the far northeastern corner of the Region.
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The population is expected to increase 56,261 over the 30-year period. There are 538.84 square
miles of area still available for development to hold this population.

However, 2,118 linear miles of delineations out of 2,274 still remain to be done so that these new
residents will not develop in flood and erosion hazard areas. There are 12 structures in the
floodway and 148 structures in the delineated floodplains. Only 18 structures are also in a
moderate or severe erosion hazard zone. In addition, there were 78 County road closures from
1996-2000 which were mostly in the Waterman Watershed. Reported flooding problems for each
watershed are in the individual write-ups in Appendix B. /
r 4

Table 4-3 shows the Southwest Region Watersheds that.ére inside the County’s boundary in the
bottom half for priority in need of a series of projects per the District's programs. The Waterman

Watershed falls in the top 15. Problems that need to be addressedmth,e following:
;)".,“

e A portion of the 2,118 linear miles of watercou/rses need to be dellneated

* A buy-out program needs to be presented to the prope/zl”'owners with their structures in the

ﬂOOdway, ,,"1' /[,.' 10¢ */ j‘,, 2 ﬂj".x‘ n > N1 AS Lardrd (,-.,:,/ v' /. :

e A more detailed look at the apprommatéﬂ 48 structures at risk in the floodplain neech to be
done.

Each of the above issues needs to now be prioritized through the various different District
programs. The Dis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>