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- CHAPTER 1. INTRODUCTION 

• 

Maricopa County in 2001 had a population of approximately three mill ion 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 . ~armers 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. 

I 
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 1 0, 
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The above statute was repealed in 1985 and replaced,by Title4 8, Chapter 21 , Article 1, Arizona 
Revised Statutes (ARS) . One of tt:le features of AR §48-36j 6 is preparation of a comprehensive 
program for flood hazard mitigation 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 th status of existing flood control programs in Maricopa 
County. ARS §48-3616 states "the repo A I be prepared at least every five years beginning in 
1985 and shall indicate the past efforts of the aistrict in eliminating or minimizing flood control 
problems and state th plaAned 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) . 

I 
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 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. 

3/8/2002 
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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 1 
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 or 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 Programlstatus 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 repr"oritized 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. .!'---- I 

r:::- I ~ 
The 1991 Comprehensive Flooa Control Program Report took the data from the 1989 Draft and 
updated it to 1991 figures. ~liis report ai'so included more comprehensive tables and maps than 
the 1989 Draft. A Draft Comprehensive 171ood Control Report/Plan was developed in 1997. This 
report updated projects completed sine 4-9.91. It alsg' took a more comprehensive look at non
structural program activities such as flqodplai-;;-and.c!rainage administration. 

Comprehensive ~ontrol Program 
Report of 1963 
The 1963 Report was the culmination of seJeral 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. Tabl 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 
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Table 1-1 Projects by Group from the 1963 Program Report 

Group No. I 

Group No. I - Projects Recommended for Immediate Construction 

COSTS . Annual Annual Benefit-
Drainage 

Location Job Description Total / 
Benefits Costs Cost Ratio Remarks 

Area FCD Other 

Gillespie Dam to 107th 
Channel Clearing 250,000 1,000,000 1,250,000 141 ,600 80,800 1.75 to1.00 

Approved by U.S. Army 
Ave. I Corp of Engineers 

Approved by U.S. Army 
27 Lower Indian Bend Floodway Channel 1,770,000 7,250,000 9,020,000 530,000 348,000 1.52to 1.00 

Corp of Engineers 

19-23 Agua Fria, New River, and Chan 1 Cl . 250000 1,000{ 1,250,000 Deer Valley Group Skunk Cr. ne eanng 

22 
Arizona Canal-Cave Cr. To Divert flood water 

944000 8,004,000 Deer Valley Group 
Skunk Cr. North of Canal 7,,,000 

25 Dreamy Draw Earth Dam 150 000 300,000 
I 

Deer Valley Group 

North MI.-Arizona Canal, 
22 

20th St. to 23rd Avenue 
Construct Channel 1,400,000 1,926,000 Deer Valley Group 

22 New River NW of Glendale Earth Dam 2,770,000 2,002,000 Deer Valley Group 

22 NWofAdobe 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 

I 
22 Union Hills Diversion 500,000 1,500,000 2: ,000 Deer Valley Group e 22 64th St. to New River 7,717,000 21 ,913,~,630,000~2,000 1,296,000 1.72 to 1.00 

fv1aJyvale-Giendale Drain 
\ 

1,462,000 1,782,000 99,000 
Moved to Group 1 (1963 

22 320, 68,000 1.46to 1.00 
Flood) 

22 Glendale-Peoria Drain Lined Channel z.ooo 2,552,000 2,97 ,000 166,000 113,000 1.46to 1.00 Moved to Group 1 

7 Casandro Wash Earth Dam ,~60,000 4,500 2,500 1.80 to 1.00 FCD Project 

7 Sunset & Sunny Cove ~s 
Washes 

79,000 0 79,000 6,200 3,500 1.77 to 1.00 FCD Project 

32 Buckbom-Mesa Levees & Channels 3,574,000 3,855,000 7,429,000 500,000 281 ,000 1.78 to 1.00 Under SCS Study 

12 
Bender & Sand Tanks 

Levees 152000 t 4,000 266,000 12,500 10,700 1.16 to 1.00 
Under Study by Corps of 

Washes, Gila Bend 

14,348,6oo 38,146,000 52,494,000 

Engineers 

TOTAL - GROUP I 3,691 ,800 2,203,500 1.68to 1.00 

I 

• 4 
3/8/2002 



• 

• 

Comprehensive Plan 2001 - Flood Control Program Report I 

32 

32 

32 

9 

22 

22 

7 

7 

7 

31 

24 

33 

7 

26 

26 

28 

33 

4 

6 

7 

8 

3/8/2002 

Table 1-1 Projects by Group from the 1963 Program Report (con't) 
Group No. II, Ill, & IV 

Recommended Projects Group II - Subject to Availability of Funds 

Apache Junction-Gilbert Levees & Channels 1,209,000 3,803,000 5,012,000 276,700 198,000 1.40to 1.00 Under SCS Study 

Mesa-Chandler-Gilbert Channel 3,000,000 0 3,000, 259,500 122,400 2.11 to1.00 Urban Storm Drain 

Williams-Chandler Levees & Channels 837,000 3,738,000 4,575,000 326,000 189,000 1.73 to 1.00 Under SCS Study 

Buckeye-Palo Verde Levees & Channels 776,000 2,986,000 3 62,000 175,000 128,000 1.40 to 1.00 Under SCS Study 

W. Phoenix-Maryvale Channel 337,000 2,205,000 2,542,000 141 ,000 97,000 1.46 to 1.00 Moved (1963 Rain) 

North Phx. MI.-Old Cross-
Channel 966,000 3,326,000 232,000 136,000 1.72to1 .00 Held Back (Group II) 

Cut Canal 

TOTAL- GROUP II 7,125,000 15,~,000 22,217,000 1,410,200 870,400 1.62 to 1.00 

I 
Recommended Projects Group Ill- Subject to vailability of Funds 

Sols Wash 
Channel Alignment & 

40,000 0 40,000 2,500 2,000 1.25to 1.00 FCD Project 
Protection 

Powder House Wash Earth Dam 50,000 82,000 132,000 10,000 5,600 1.79 to 1.00 
Studied by Corp of 
Engineers 

Cave Creek Town Earth Levee 3,000 12,000 15,000 1, 840 1.19to 1.00 
Studied by Corp of 
Engineers 

Maxwell oam (Flood 

~~-r 
650,000 369,000 276,000 1.34to 1.00 Cost of Flood Control 

Control) 

Cave Creek Dam (Old) Levee 
65,) 

10,200 8,200 1.24to 1.00 
Studied by the Corp of 
Engineers 

FCD Project-Aid expected 

Queen Creek Channel 90,000 72,000 1.25to 1.00 
from U.S. Bureau of 
Indian Affairs 

TOTAL- GROUP Ill 2,282,700 1,664,640 1.37 to 1.00 

Group IV - Projects Deferred as not Feasible at this time 
h 

Flying "E" Wash 
Earth Dam 

\ 0 
183,000 183,000 4,500 7,200 0.62to 1.00 Rnancing a question 

Wickenburg 

Guadalupe Watershed Levees & Channels 519,000 660,000 1,179,000 45,450 60,600 0.75to 1.00 To be referred to SCS 

South Mountain, 40th St. 
Levees & Channels 'f 6,251 ,000 8,903,000 253,000 351 ,000 0.72to 1.00 

To be studies by Corp of 
to 75th Ave. Engineers 
Indian Bend Wash Above To be studied by Corp of 
Arizona Canal 

Channels y-17,000 1,701 ,000 2,918,000 76,000 124,400 0.61 to 1.00 
Engineers 

Santan Watershed Levees & Channels 895,000 2,678,000 3,573,000 100,000 145,000 0.70to 1.00 To be studied by SCS 

Harquahala Valley Levees & Channels 400,000 3,770,000 4,170,000 70,000 171,000 0.41 to 1.00 To be studied by SCS 

Box Canyon Earth Dam 652,000 6,948,000 7,600,000 290,000 325,000 0.90to 1.00 
To be studied by Corp of 
Enigineers 

Sols Wash (Matthie Dam) Earth Dam 500,000 556,000 1,056,000 11 ,000 43,000 0.26to 1.00 Studies for recreation 

Upper New River Earth Dam & Channel 50,000 450,000 500,000 Studied for recreation 

5 
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Comprehensive Flood Control Program ·I Jl 
Report of 1991 vJ I d\ • 
The 1991 Comprehensive Report summarized what had been accomplish andJwhat as 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 experience 1 a flooding situation at least once, and on many occasions, 
more often during a calendar year. What are the condi ions that cause flooding in the desert? 
Major clues are found in the following quote from im Patton's work. 1 "The first settlers to 
Maricopa County found a natural system ot 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 drainag~ syst m. As urban development takes 
place buildings, homes and pavements do not a sorb'·,wafer as did the natural ground anc. 
vegetation they replaced." j ) 1 

Floods that create major damage in a desert setting are a function of four factors: a large 
population base, location in a major dra· age-basin, the chance for large storms with greater than 
normal precipitation, and inadequate Clrainage~nveyance . The remainder of this section will 
discuss how these fa9.tO'i-SC"ome into play in Maricopa County. Population growth and projections 
will be looked at in detail in Chapter 2 of this report . 

The Phoenix Metropolitan Area is located witHin the valleys of four major rivers (Map 1-1 ). The 
Salt River f lows 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 nort and south portions of the Metropolitan Area. The Gila 
River is the final depository for all the wat,er 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. 

• 6 
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Flooding in Maricopa <founty normally occurs from one of two types of storm conditions. The 
condition that general I~ offers the potential to cause the most damage is the tropical storm. These 
storms, originating in ~he Pacific Ocean, are normally the cause of winter flooding and cover a 
large ar ces's rain produced by these storms, coupled with the potential for saturated 
soil , r:isi.ug__fte.ezing ~HI 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. 2 

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 ROpulation 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 loods. 

A second conclusion is that the most d~maging 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 mo~out of the area than thunderstorms. All of these factors 
combined tend to make for greater flooe.f dam~-:-._; 

Major Flood Con ol Structures 
The frequency and extent of flooding in Mar'copa 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 th/ se 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.3 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.4 

7 
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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 . . 

I 

Aug. , 1963 Damages for Phoenix (Maryvale) and Glendale equal $2,900,000. 
"' 

Dec.22-Jan.2, 1966 First large flow through Pho nix since reservoirs were built on the Verde 
River (1939) . Damages eq al $10,000,000. 

Sept. 5-7, 1970 Eight lives lost. Damag7s equal $5,800,000. 

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

March, 1978 Salt River has a peak flow of 1i 00 cubic feet per second. Damages 
estimated at $3~3, 138,000. 

Dec. , 1978 Salt River has a peak flow of 1'40,000 cubic feet per second. Damages 
estimated at $5·1 ,~,000. 

Feb. , 1980 Salt River has a peak ftow of 170,000 cubic feet per second. 
estimated at $6~3,700,000. ~ I 

Damages 

Sept. 27 - Oct. 3, 1983 Floodi gi"s· attributed to Tf~ical storm Octave off the coast of Baja 
California. Altho gh Maricopa County was not one of the eight counties 
in A izona to be • eclared a major disaster. 
Damage was d~e to residen~es, agricultural areas and roads. 

Jan. 7-8, 1993 Salt River ha~ peal<He-~:124,000 cubic feet per second. 

I 
~o lives were lost and over 200 families throughout the County were 
evacuated from their homes because of flooding. 

Sept. 25 - 26, 1997 Flooding from Hurricable Nora results in the breaching of Narrows Dam. 
The calculated ~~4-ho r, 1 00-year rainfall amount in NW Maricopa 

\ 

County was exc11eded at six ALERT measuring sites. 

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

I 
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 II 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 its ~ 

maximum capacity. /v -~;·~ 
t1 t 

Mormon Flat Dam and Canyon Lake Reservoir are third in line as one moves downstream on thD f 
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 • rp ,,¢ . . ( 

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. 

I 
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 gf 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 a out 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 recreational activities. Only Modified Roosevelt Dam 
has flood storage as an identifie PJ,Jrpose. lJ,-

However, all six of the rese 1 oirs can b~ and have been used to store excess runoff over the 
years. How much can be stored at any given time is a function of several factors, such as: 
amount of excess capacity in the reser.voit at the time of the storm, warning time before peak 
runoff reaches the reservoir, allowing some d~Eio_wn in advance of high flows and the timing of 
peak flows from the variousJiver systems. An example of this timing would be if the Verde and 
Salt River systems R~aked at the same time leaving no opportunity to store one of the system's 
flows..t~· redu~ the i.mpact of high flows from the other system on the Phoenix Metro Area. , 

~ lt.e.. ef'f, /- ,. t Ct , ~ r tf - I ) 4 .J eN C/.A {d_.,(< j :r (f r!J'f< ~ ;, ..r:lfl Lv!IJI'v I ~ 
Bureau of Reclamation Dams ft> C (~~<:.e.!<. 
The New Waddell Dam5 was built by the nited States Bureau of Reclamation in 1992 to replace 
the smaller Waddell Dam on the Agua 17ria River. The purposes of the New addell 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 B~,:BaY-ef-ReelamatiGA in 1928 (See Map 1-3) . e u ~d 

9 
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Comprehensive Plan 2001- Flood Control Program Report I 
e The reservoir (San Carlos Reservoir) 

originally had a storage capacity of YAVAPAI 

• 

1 ,206,000 acre-feet6 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 1 

eliminating floodwater contributions 

MARICOPA 

sc:t't 

PINAL SAN CARLOS 
LAKE 

from the Upper Gila River that would 
otherwise reach a portion of the :1 ~ 6rc ?olidge Dam in relation to Maricopa County 

Phoenix Metro Area. Coolidge D I Yl 1 1 

originally had fl ontr a es on the emE7(gency spillway, soon after construction they became 
inoperable.,) em · prepared design~·Hor new gates which~~ave not been i ~~tal~<;i . Gate 
installations at the Coolidge Dam with proper operation could #aVe-a- potential to -galv~slg nifican~ 
adde food protection on the Sa&afl€1 ~il~ River ' , ev.e · s-R+os ~-Hi a fl v-n 1- · 
Stfl 11/(,- ""'N t>®~ ~vn t. IY'\ 1/f~ 6 1._ 
US Army Corps of Erfginee Dams ~ -..7Y1t.e 
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~if:ta:§~ GI9annel and the Indian Bend Wash flood conveyance channel. 

Ul Vf(<j I /1(tq_ C J 
Soil Conservation Service Floodwater Retarding Structures 
The Soil Conservation Service (now Natural Resources Conservation Service- NRCS) an agency 
in the United States Depar tment of ~riculture has constructed 1 ~ Jood control dams known as 
floodwater retarding structures (FRS). In addition, the -.Se-il-GeRSe~n-Se-rviee has built a 
number of floodways or flood conveyance systems that work in conjunction with the -f~ 
r:etardift§-StFttet~es . f.~'S . 

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. .A~ .n cJ.b~ve. · 

Ownership and Responsibilities for Dams and FRS's ~"' (1 f! l f-. cS 
The District owns, operates, and maintains all of the Corp of Engineers and g<yti-Genservatio 
~ke installed structures. A portion of th ower 1ne loodwa l-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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Comprehensive Plan 2001- Flood Control Program Report I 
safety of the Dams and FRSs as currently performed under elements of the District's Dam Safety 
Program. Collectively these structures provide a large measure of floodwater protection to thee 
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 wate rshed 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 ~Jr J 
Flooding, and the problems 1t causes, has been a part of Maricopa County history for well over 
1 00 years. The Ree Sort t=el-9+s-ft"iet-ef:._Ma+iGepa-eo Aty- was organized over 40 years ago to 
deal with these flooding problems. Much progress ha been made. However, much work remains 
to be done as Maricopa County continues to be one of the fastest growing counties in the United 
States. 

The remainder of this Comprehensive Plan wi e~ .pr;e the characteristics that cause and affect 
flood ing in the County (Chapter 2) . This Plan willi expTain t e programs the .f£:1ooti-eontror District 
currently uses to mitigate ' flooding (Chapter 3). l

1
t, wJJ.j describe by regron and watershed areas 

where flooding continues to be a concern , where/ p ob ems still remain , and what will be done 
about them over the next five years (Chapter 4 & 5). inally, the Plan will look at what is on the 
horizon in terms of additional programs, needed policy changes, funding sources, and partnering 
(Chapter 6) . 

r ~I • ) 
/~I 
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Endnotes 

1 Jim Patton , Sun Valley, Nov 2, 1966. 
'91. 

I 

2 Information from this Table has bee T en from the follmJing: various Corp of Engineer, Los 
Angeles Branch, floo~ damage reports made for the Phoe~ ix Metro Area after Damaging floods; 
the United States ~Q..ep,artment of the Interior Expedited Recon aissaqce Study, 1983; the 
Maricopa County Emergency Management ReRorts, 993; CDMC Annual Hydrologic Data 
Report Volume II Surface Water Data, 1997; FCDM , 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 ection 7 Study for Modified Roosevelt Dam, 
Arizona, U.S. Army Corps of Engineers, Los Angeles District, March 1996. 

5 Information for New Waddell Dam is taken from the Agu Fria River Stu6y New Waddell Dam to 
Gila River Confluence, Arizona, U.S. Army Corps of E gineers, Los Angeles District, July,1995 

6 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. 

7 This figure from a telephone conversation with San Carlos Project Office, Bureau of Indian 
Affairs , U.S. Department of Interior. ~ r ) 
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Comprehensi1•e Plan 200/ -Flood Control Program Report I 
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 twb broad categories will be discussed in more 
detail in the following sections of this chapter. 

I Physical Characteristics 
Size and Topography / 
Maricopa County is located in south central 
Arizona within the upper Sonoran Desert (~'e 
Map 2-1) . The county is approximately 1 03 
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 percen are 
incorporated and 7,785 square miles (84. 
percent) are unincorporated. Maricopa County 
is larger in area than seven states and the 
District of Columbia and rates . the 141

h 

largest county in land are in the U ited 
States.1 

The county is bisected by the Salt River, hich 
flows from northeast to southwest. It joins the 
Gila River near the ,een e o! the county, 
continuin~ in a ~?.!Jtht~~sterly dir~ction to the 
county line ":>&- THi extenSIVe nver system I 
provides life-sustaining water to the desert. 
This water was, and continues to be the basis 
for the large population growth in Maricoga 
County. j 

I 
Qxxxiro )> 

~ 
:::r 
CD 

O:x::tlise 

Map 2-1 Location Map of Maricopa County 

Elevations range from a high of 7,657 fet t 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 contain 
woodlands and forests. Riparian communities flourish along the rivers, streams and washes.2 

15 
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~ • 
Soil quality is the capacity of a speci 'ic kind of soil to function, within natural or managea 
ecosystem boundaries, to sustain plant and animal productivity, maintain or enhance water and air 
qual ity, and support habitation. There are two aspects of the definition dynamic soil quality and 
inherent soi l quality. " 

.fl 

Dynamic soil quality - that aspect of soil quality relating to;rsoi l roperties ... Gb'ar~ge as a 
result of soil use and managemen p 

111 
... . , / 

' ] 
Inherent soil quality- that aspect of soil quality relating to ,. ~ i~ natural composition and 
properties · < b / 

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 wh ich contribute to 
erosion and sedimentation problems. These potential hazards are of particular significance to the 

~t :t 
/.E o:a ?'omrer~District . / 

Soils can be grouped according to their water runoff potential in Hydrologic Soil Groupings · nd' 
are used in equations that estimate runoff from rainfall. ;A Jt.l~drologicjcfroup is a .. wou~ of soils 
having simi lar runoff potential under similar storm and ~· over conditions. Soil f Ptoperties that 
influence runoff potential are those that influence the l ninimum 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 rate1 :md permeability after prolonged wetting, and depth to a. 
very slowly permeable layer. The influen e ~fo.und cover{is tre ted independently. 

• .,. ) • 1 ~ ~ j ' $0 . 

1\(,~ 0 .o\ ,t.j · The soils in the U 'ted States are placed into fou 1gra ps, A-,..a C, and D, ffi3.E1 three dual classes, 
(}. \ ' AID D and C D ~ Dual classe we-r~ not recogniz d,~. i Maric,epa County. In the definition of the 
~1\ l.. f." classes, infiltration rate is the rite · teh\water enters 

1

fh ~'S~II' a the surface and is controlled by 
~ the surface conditions. 1Tra smission ratq is the rate at which water moves in the soil and is 

controlled by soi .f/rd -~1ties . The unclassified grouping co'nsists primarily of rock out cropping and 
soils with inadequate information availab~ei'Ob'e-ctassi_~d in one of the other four groups. 

• Hydrologic Soils' Grc; up"'SA--and B haw~ low and moderate runoff potential respectively. Soils in 
these two groupings range from sands and/or gravels to sandy loOms and clay log ms. J 

I -:;Jf::, ,., 
• Hydrologic So i l~ Groups C and D have a high runoff potential. These soi ls are primarily-<! 

clays or have an impervious layer, such as bedrock that impedes the downward movement of 

water. rA~ , ) 

Approximately 35 percent of the total acreage in Maricopa County, excluding the Tonto National 
Forest and the Barry M. Goldwater Gunner-Y 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 
3/8/2002 
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Comprehensil•e Plan 2001 -Flood Control Program Report I 
There are areas in the County that fall into Groups A orB that have been or cou ld be developed a 
for intensive uses. These areas have the potential for increased runoff especially in the timew 
frame after clearing but before development takes place. Without1cover this land becomes very 
susceptible to erosion and sediment damages. oJ;; r :r') 

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 run tf , l?,e!f- hment, by itself, ~n br a m ·or source of property damage, especially in areas 
wherepdra1nage patterns have pr~ti #~~e. 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. 

rrrlm 
The Na.tY.Fai- Hesel::lfSQS.-Cor:JSQ.ALatie ervice RC83, through their Digital Soil Surve~ has 
developed a Soil Erosion .b W te r Map for Maricopa County (See Map 2"3). The map shows the 
general relationsh ip of, s'bir e1achment 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 ' I:Ymqg_ assumptions concerning the severity of potential 
erosion and sedimentation problems in he County. It does not eliminate the need for onsite. 
sampling, testing and detailed study of specific sites. 

~ 
Of the approximate 6,766 square m'les in the County that were classified by the NRCS, a severe 
erosion hazard has been ide tified 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. T:he ie{catio o future development can have a major 
influence on how severe damages from the erosion process might be in the future. 

Climate /" 
Maricopa County has a desert-type climate. Relative humidity and annual rainfall are low. 
Temperatures are normally high in sumrner. 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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Comprehensive Plan 2001- Flood Control Program Report I 
The second rainfall season occurs in July, August and most of September when the are. 
experiences widespread thunderstorm activity associated with moist air moving into Maricop 
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 wa taken from the Western Regional Climate Center web site. 

a f 

Table 2-1: Period of Record General Climnte Summary for Phoenix from 1948 to 1998- Temperature ("F) 
Monthly Avera~ es 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 71 .1 46.0 58.5 J 65.6 91 51 .9 55 
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 I 86.3 97 71.8 53 
June 102.9 74.1 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 91.4 I 96.1 94 87.4 55 
September 99.3 73.3 85.3 I 90.9 79 81 .9 50 
October 89.3 62.2 75.8 . 81.6 j 88 I 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 16.3 81 70.2 64 
Winter 68.4 44.0 515.2 61 .8 81 49.8 49 
Spring 84.7 57.7 ru, 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 ! 77 70.4 57 • Source: Western Reg1onal Climate Center 

Table 2-2: Periodl of Record General Climate SUmmary 
for Phoenix from 1948 to 1998- Precipitation (in.) 

Mean Higti Year Low Year 
January 0.9 4.3-_ 93 I 0.0 67 
February 0.8 ~(. 1 ----98-._ ; 0.0 60 
March 1.0 "'~1. 1 83 0.0 55 
Apri l ,..--0:-3_ ~~.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 ~! .9 \ 66 0.0 48 
October 0.7 4.3 ' 72 0.0 50 
November 0.6 ~1 . 1 I 93 0.0 48 
December 0.9 4.1 , 67 0.0 56 

Annual 8.0 15.•1 93 2.9 53 
Winter 2.6 9.7 93 0.2 64 
Spring 1.4 4-.1 52 0.0 56 
Summer 2.0 8.0 55 0.1 75 
Fall 2.0 5.5 93 0.0 53 
Source: Western Reg1onal Climate Center • 20 
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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. Th is drainage area is 
approximately six times as large as Maricopa County. Thus storms as far away as Mexico can 
influence the probability of floodwaters causing damage somewhere with in 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 
local ized 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 '--::::---------____J 

most instances.4 

Rainfall records have been kepf for the 
Phoenix area on a consistent basis for over 1 00 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 orecasts concerning rainfall in Maricopa 
CounlJ'. For Sky Harbor Airport, the 2 -hour duratior:f rainfall that would occur in a 1 00-year 
event would be 4.04 inches. A 50-year event would generate 3.57 inches and a 1 0-year event 
2.53 inches over a 24-hour period. 6 These values vary throughout Maricopa County and by the 
size of the area impacted by the storm. _J.. crc:.f,.~~( f:, 1/cl, .. .u. 

;;fit)'../ I 

l 

J- The F~d~ootf ·r District currently ha 260 recipitation measuring gages located in Maricopa ~ 
v.1~ -·ana· su ro~und'ng count_ies. T e first of these gages was installed in 1981 . This system is still J 
•I a) ~ 111-- ~ 1 1 ·~~~ ....~· ~ D f h f h . ·1 bl f grow1n - ~~SGeV't:;• eu~ ata rom eac o t ese gages IS ava1 a e rom 

the FJ6Q.Ct-ee - f:d~ 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 ci!fairly typical representation of historical rainfall patterns 
for the county. Rainfall events of 1 0-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 . 

3/8/2002 
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Thus, in a six year period, the ten percent 
chance rainfall was equaled or exceeded 
somewhere in Maricopa County 114 times. 
This does not mean that damageable floods 
occurred 114 times during this period. It does 
mean that the potential existed these 114 
times, or an average of 19 times per year 
studied, for floodwater damages to take place 
if the right condit ions should prevail. These 
"right conditions" become more and more 
prevalent as people continue to move to 

A Maricopa County in ever ·nc easing nu bers. 
'Ill \5 f" ~ ~%:~ -fv/dT:)I Mf J. j, bful IJqi .5 

( 
Water taole epth , location of aquifers, and 
subsidence issues due to ground water 
m1mng can affect or help cause flooding in 
areas. These issues are addressed by th 
Arizona Department of Water Resources. 

Geology 

Year 10% or> 
1992 21 
1993 19 
1994 13 
1995 11 
1996 2 
1997 20 

Totals 861 16 12 

1Ten of these readings approached the 50-year 
frequency rainfall. 

I 

Maricopa County lies within the Basin and Range province 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 p6rti~f the province is located within the Son ran Desert. 
and can be characterized by wide valleys and---r:Q__ountain ranges trending northwest ~outheast. 
The mountain systems surrounding the valleys are 

1 
enerally /comprised of metamorphic and 

igneous rocks. However, in the northern and western porti0n.~ volcanics are more ~ tiominant, 
while in the west basalts are mo -e c mmon. 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 cop'sist of recent alluvium (Holocene to late 
Pleistocene), while the Hassayampa 1ver co sist~of older sedimentary materials (middle 
Pleistocene to late Pliocene). Th~ fine-grained alluvial material produces the wide , flat open 
spaces that typify the d serr:-8

-........., 'flU.. ~~y& ~di!Jj #ts .,., /I /lei' kfJtJJ.)V -ty;ZA ILl J "Vh~t 
J-/r;/,,.l!_,u. 1 rfJJ/enlc)~f£'tlnJ f/,'?J<-eM. ll2U.II · fx<fttt< . il/t~tte t1~ .fdorfiilfis· u 

Geomorphology 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 expand1 the effects of flood ing 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 usua I witj:l steep or vertical banks that form under certain conditions. 
A d I { / O:.o '"- n d ' ). t' :"t ~A JJ C<n I " I d . fl d s arroyos eve op, ilP: e ,' 1m ~ etJOSI ea uow stream, u t1mate y re uc1ng oo 
storage capacity of the channel. Urban devel~me]Jt alonllfarro o~ has resulted in straightening 
of the channe which increases flood velocitie~r.r- iW~ r Tcind uses;) such as agricultural activity and 
mining, can also have deleterious effects on arroyos further complicating erosion and flooding 
problems. 

9 
l_ c, ( nd ~ 7 1 ~~~ Ol ,e" "ftt 1 c)e.J!I ~ fc/ ~ -f. ·" j -j 

Alluvial fans occur at the base of mountain ranges where the sediment has eroded from the 
mountainside to form a gently sloping faA-shaped deposit. 10 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 floodin_§vR roq i~Q1S because of their unpredictable nature. 
It is common for alluvium to backfill a channe · eausi~g tlie channel to shift its course (avulsion) . In 
addition , alluvial fan flows frequently snit their position horizontally, a phenomenon known as 
lateral migration. The nature of this type of shi on an alluvial f n is very unpredictable and, as 
such, it is very difficult to forecast the course of flooding__along an alluvial fan. 

In a report entitled "Alluvial an Hazards in the United States" The Federal Emergency 
Management Agency (FEMA, 1'989) lists t~e following as hazards that may occur on alluvial fans: 
high velocity flows; erosion/s our; deposition of sediment and debris; debris flows/impact forces; 
mudflows; inundation; and flash flooding. 

r-----..1 
Streams have a natural tendency to shift, or migrate, as the channel evolves. In the Southwest, 
this migration may occur eitlier--.vertically or horizontally:-Hnrizcmtal-ei:laAAei-mevem8flt,GtRerwise 
~Jateral migration , occurs when the main channel shifts its cou rse, 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 e habitat, and as such will be discussed later in this chapter. 

23 
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The majority of the county falls within the Lower Colorado Valley Sonoran Oesertscrub 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 o·f rainfall and subtropical climate, the Upland Desertscrub 
community houses the most diverse desert vegetation. 11 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-height cacti such as Cholla and Jojoba, 
and a layer of near-ground vegetation such as Barrel Cacti. 12 ~ / 

f (lfJii) ~ 
AJo L--·16 r 
{tfY11 (, 

f;J(• 

AZ Upland Sonoran Desertscrub 

Great Basin Conifer Woodland 

Interior Chaparral 

Lower Colorado Sonoran Desertscrub 

Petran Montane Conifer Forest 

Semidesert Grassland 

Map 2-5 Maricopa County Vegetative Communities 

In contrast, the Lower Colorado Valley Dnsertscru 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 Brittlebrush. 

Riparian Habitat 
Riparian areas are ecotones, or transition 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 clue 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 

24 
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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 t}f e floodplain can also slow downstream flood 
velocities. 13 

/ 

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 considere a flood threat because plants in the floodplain can 
divert water flows. Research , however, has shown that riparian vegetatiqn is necessary because 
it maintains the normal functions of the floodplain. Ripariah vegetation isialso effective at trapping 
and storing floodwaters, ultimately increasing groundwate'r depths. 

I 
Socioeconomic Characteristics~ 
Population . ___ ~ 
The population of the United States in 1995 stooet--
at 262,754,000 and continues to grow. This total 

Figure 2-1 Population Growth in the 

United States 1995 - 2025 
[Thousands. Resident population] is expected to increase to 33 ,Qfl8,000 by the 

year 2025.14 This is an incr~ase of about 27.5 I 

percent over the 30-year p§!riod or nea' ly one 
percent per year (see Figure 2-1) . 15 

400,000 
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-

Arizona had a population of 4,218,000 people in 
1995 (see Figure 2-2) . 16 :Ih State ranked as the 
23rd most populous w en compared to all 50 

- - 1- 1- - -

- - 1- 1- ~ -

1995 2000 2005 2010 2015 2020 2025 

states and the District of Columbia. However 'j Source: u.s. Bureau of the Census, Population Division, PPL-47 
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Figure 2-2 Population Growth in Arizona 

1995- 2025 
[Thousands, Resident Population] 

[· • ·==:J 
1995 2000 2005 2015 2025 

Source: U.S. Bureau of the Census, Population Division PPL-4: Series B 
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Arizona is projected to be the 13th most 
populous state by 2025, with approximately 
7,729,000. This is a gain of 3,511 ,000 people 
over the 30-year period . This gain is just over 
83 percent or approximately 2.77 percent per 
year. Arizona has been one of the fastest 
growing states ranking sixth in net gain 
between 1995 and 2000. 

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



United States as a whole mt?r-;he 30-yea/~:riod . 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 i .---2020 an increase of nearly two mill ion people. 17 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 
States and the State of Arizona estimates (see 
Figure 2-3) .18 The estimated population for 
Maricopa County in 2025 would be 4,948,400 
people. This addition of 2,419,700 people over 
the 30-year period equates to nearly a 96 
percent increase or approximately a 3.2 percent 
growth rate on an annual basis (See Figure 
2.4) . 

Figure 2-3 Maricopa County , State of 

Arizona and The Un ited States P rojected 

Population Chang e 1995 to 2025 
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100 .00% 

80 .00% 
60 .00% 
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95 .69% 
83 .24% 

27.5 1% 

0. 0 0% -t---'----"----,-----''----'---,--'----'---, 

United 
States 

Arizona Maricopa 
County The signif icance of this growth rate is th t 

Maricopa County will have a net avera e 
increase in population Of 80,656 people e.c{ch United States data source: U.S. Census Bureau 

h 
. '"' Arizona data source: Arizona Department of Economic Security 

year overt e 30-year penod. Maricopa County Maricopa County data sou rce: Maricopa County Association of 

ranked first of all the counties in the United Governments 

States in total gain in population between 1996 
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 Maricopa County Growth iggest numerical gainers for that year (see. 
1995-2025 Tabl 2-4) . 19 Maricopa County will be growing 

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

50C0 +---------------------------~ 

4000 -+-----------------=---

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

20CO 
10CO 

0-+---~----~--~----,---~---~ 

1995 2000 2005 201 0 2015 2020 2025 

I Table 2-4 

Ten Biggest Numerical Gainers in 
Population, 1996 to 1997 

Source: MAG for the years 1995-2000, DES for 202!> J Rank County State Number Increase 

There will be implications for the Froo[ '>C.o t r..o~,::. 
District if this rate of growth continues to , ake 
place in Maricopa County. This data is !'eported 
here in order to make a series of assumptions to 
identify future flooding , erosion, and 
sedimentation problems. 

Continued rapid growth will put more p(:lople in 
harms way from flooding hazards. The District 
has assessed where and when these pe pie will 
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2 
3 
4 
5 
6 
7 
8 
9 
10 

Maricopa Arizona 82,789 
Los Angeles California 61 ,623 
Clark Nevada 59 ,549 
Orange California 54 ,733 
San Diego California 45 ,447 
Harris Texas 43,296 
Riverside California 33 ,1 13 
Broward Florida 30,216 
Dallas Texas 28 ,918 
Collin Texas 27 ,991 

Source : Censu Bureau, 1997 County Population Projections 
http ://www.census.gov/Press-Release/cb98-41 .htm I • 
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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. 

5 

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 phase I prioritization analyses of watersheds are shown in Table 2-5 . 

~ I 
Table 2-5 

Housing Units Authorized for Installation in Maricopa County- 199920 

Type rNumber %of Total 
Single Family / 35,430 75 
Multi-Family l 9,225 20 
Mobile Home I 2,447 5 

TOTAL 
. 

47,406* .I 100 
* Averages approximately 3,950 per month. / 

I 
These averages were used to make assumptions for development trends and amount of land 
needed for future growth . However, tl1e---iQ_~ividual watersheds of the County will develop with 
different densities and land use patterns bas~ on geographjcal and regulatory constraints. 
These issues serve as critical elements in a phase Ik rioritization analysis of each watershed. 
The following assumptions based on the data from Ta61e - ,ere used for determining priority of 
each watershed for future projects:----- / -

/ \ 
Assumptions 

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 - 2,528,1. 0 ~ 995) = 2,419,700 additional people] 

2. The U.S. Census Bureau-shows an average of 2.59 persons per household in Maricopa County 
in 1990.21 (2,419,70cf + 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. 22 

Additional area will be taken up by streets and roads - a ratio 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.23 Each single-family unit will 

\Rrf!. ! r<- 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. 24 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 stud>J 9 feet wide by 
18 feet long · · used)4

, plus 350 square feet of open space per unit deemed reaponable for each 

3/8/2002 a r< 27 a 1 pf, U/JS' 1!5 
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housing unit in a complex. The 22.43 percent per unit for transportation corridors must b. 
added (390 square feet per unit). The average multi-family unit uses approximately 2,13 
square feet pert it. This is approximately 20.4 units per acre. Most complexes are two-story 
which reduce amount of land area covered . Dividing the 990 square feet in half would adjust 
fo r 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 2,1 00 square feet. The 22.43 percent per lot 
fo r 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 rc~nt of , 
residential development or 1,426 square feet per h usehold. .O>v ;..,r; l -f"f]J ~ G"fCtA. "d,' / c.cA.tf.{dr.l 

dt.{p/~w, ... 7( 

7. Public Safety (fire, pol ice) facilit ies will require aP-proximately 1,120 square feet per household. 

8. On the average, there are 60 children of nursery school age per 1 000 persons, 175 chi ldren of 
elementary school age per 1 000 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 approximately 14 acres, a junj or i h uses about 26 acres, and a high school about 
40 acres. ff.(1)1f ~r~ .f1 f--tt' ~ · 1~,. , , / 

9. An estimated 10.5 acres per 1,000 persons -i -needed for libraries, community facilities, 
recreation , and open space. 26 This is 1,138 square feet per household. Detailed calculations to 
arrive at the numbers for assumption·s,z 8, and 9 for Table 2-6 are in Appendix D. 

In Table 2-6 below the area per household is m ltiplied by th.e estimated number of units fo . 
residential development to arrive at total land area n~de for future development. Each non
residential use area per household-is multiplied by t e total number of housing units (934,247) to 

~ ~ 

. t th t t I I d d d f th t . arnve a e o a an area neJ c e or os\e ca egones. 

Table 2-6 Additional Land to be Dev,eloped 1995 - 2025 
Type of Development Area per Average-o/crof.... ......_.~stimated Total Land Area Needed for Future 

Household * Dev~(opment ~o:--ofunits Development 
(square feet) 

r ~ square feet acres sq. miles 
Single Family 1/ 8,175 75% 700,685 5,728,099,875 131 ,499 205.47 
Multi-Family 1 ,640** 20% I 186,850 306,434,000 7,035 10.99 
Mobile Home 2,571 5% 46,712 120,096,552 2,757 4.31 

\ 
Subtotal N/A 100% 934,247 6,154,630,427 141 ,291 220.77 

Commercial I Industrial 1,426 21.65% N/A 1 ,332,236,222 30,590 47.80 
Public Safety Facilit ies 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 ·1 0.81 % N/A 1,062,864,000 24,400 38.13 

P' 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 two story bu ild ings (see assumption 4) . 

Maricopa County wi ll need to develop an additional 141 ,291 acres for residential uses by 2025 t. 
accommodate the population increases that are projected. Total land needed for intensiv 
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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 I>-L9-cJ' G_gotro 
District for years to come. 1_ -+ 1_ ..h. A 

fN f tP I "flif\ '/rtJJ'W t)ij "im H.'( ~ "' 

Each watershed is expected to increase in population . "It:lese--rmmeeFS·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 nd use densities and trends. Population 
may spill over to neighboring watersheds shifting the urdens and risks. 

Land Ownership and Land Use / . 
The breakdown for land ownership for Arizona frl m the Arizona State Land Department is shown 
on Figure 2-5. Approximately 70 percent o~t land area of the State~ under some level of 
federal control. 26

(
27l In comparison, 60 perce of land in Maricopa County is federally controlled 

leaving 40 percent either privately or state 
controlled. Map 2-6 shows the location and Rg..re 2-s l..crdONaslipin.Alizm:t 

breakdown of these land ownership groupings for ~Htre.Alizm:tSatel..crd~tnat 

the County. Approximately 625 square miles of OhlrR:O:m 

the County's 9,226 square miles have been Flliicl...a"rls 

developed for residential or commercial as of saect 8% 

1995. Map 2-7 gives a breakdown of land us .AmJ:ra 13% 

Maricopa County through 1995. 
/-- ·-. / 

Location plays a large parrr;::·n e J:mining what 
land might be developed by 25. The tqorrisori 
Institute study27

(
28

> shg_yv new _ resj_9ential 
development has moved outw?rd by an average 

15% 
Mn:g:srat 

AiVcie 17"/o 
19% 

of nearly half a mile each year Between 93 an 
1998. Development was averagingab9 t ?O miles from the intersection of Washington Street and 
Central Avenue in dow ow oenix.'· Residential completions over the last ten years tend to 
support the Morrison stitute Stuay. (s-ee Map 2-8) . There has been some infill of areas within 
the Phoenix City iimits but most of the residenti,al completions over the last three years have 
occurred in th e southeast, n~rtheast and nort\ west sections of the Valley. 

Table 2~ 7 Land Are? In Maricopa County - 2000 

Type 1/ Acres Square Miles Percent 

National Forest ' I 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. 
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Using the "half-m ile 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 Pho,enix city limits.29 However, some of this land may have 
characteristics such as too great of slopEl or soil unsuitability to support a foundation tor a road or 
a bu ilding. Some of it may be located in the floodway, 1 00-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 ave been developed. (For an example of this see the 
section on Buildings in the Floodplain latm on in this chapter.) 

Potential Developable Land 
Future development seems likely to be rnost 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 weste n section of Loop 1 01 has created a transportation link 
between the northern reaches of Interstate~ and the western portion of Interstate 10 within the. 
Metropolitan Region. This link is seen as an imPQ._rtant stimulus tor development in the west an 
northwest sections of the Metropolitan Area. The fut~~ plans tor the continuation of SR303L to 
the west and north of Loop 101 will also increase the) ikellltoQQ.,of development in these areas. 

The Maricopa Association of overnments (MAG) has assembled a development database with 
information on active , planne and prop s1d 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 o enough-1 nd to take care of the projected population 
needs through the year 2025. Over half ~Jf this 234,000 acres is in the west and northern sections 
where most of the futu[er-aeveLQ.ement is projected to take place. Assumptions from Table 2-6 
estimate about 236,000 acres for development through 2025. Additional land will come from non-
master planned areas or infil l. j 5 J.u 

J ()·t""'n. 1 /II!IA..._ j ) V'>&l ~/ '-"" 

The area with'n ~ 20-mile radius of the Phoenix city limits contained i ,.625-sqaare-m· es1,of 
developable-a Efa§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 8,1 00 acres or 12.65 square miles of State Trust Land have been 
sold, some of this tor open space prese ation. 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 availabl<e 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 o. 
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Cnmprehensil·e Plan 2001- Flood Control Program Neport I 
re this development will take place 1 ~/Ill t' ? How much of the present!~. 

develop and is subject to flood and/or erosion and sediment damages? What is the potential 
for future development being locatec:j_ in ar as susce tible to flood and/or erosion and sediment 
problems? The following Chapters It 0 1 

answer t ese questions in order to determine where 
flood control projects and regulatory functions will be needed to minimize or eliminate flood and 
erosion hazard;problems. 

ft I · 
Buildings in the Floodp/Jin 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. qy structures which have been or may be 
covered partially or wholly by floodwater from the-er=te-fl.~JR€1-Feel-year flood. A base flood is defined 
as a flood that has a one percent chance of being equaled or exceeded in crefl'e year ,pe ioH. · 

The official definition for a floodway is the channel of a river or other w;;rcoG;~e an;~e adjacent 
land areas necessary in order to discharge the one hundred-year f lood without cumulatively 
increasing the water surface elevation more tha one foot.30 

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

':!J 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 

/j~' ~ '1\ \(Watersheds will have delineated floodplain d floodways within seven years at a projected rate. 
U..'J \~~ ,_' of 1,000 linear miles of stream course st · . · .• 
.f?:? per year. Growth is also projected in areas ,-: 

lf\J :\vi- t where delineations are not yet completed. 
vl srJ I ..f ~(J~ f14.t!l) J p 1 

~? ( The delineated ~ f oodways, fl sing approximate 
X~·. methods, aAEHiee~~la+rs aced on 1999 aerial 

tt 1' photographs fl'l:ad "' l pBss le to count homes 
!(-A'· IP, and businesses within the -o ~AEIFed-year 

X~~ floodplain. This counting has indicated that over 
t 6 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 varying 
degrees of damage from water borne sediments. 

In addition, many of the structures, located within 
1 ,000 feet of floodways, could be threatHned by 
the erosion of stream banks caused by high 
water flows. 

. { · ) f Figure 2 - 6 Example of a Maricopa County 
i/i)f_ /..c dYl ~ M I!LMJr1 1/t. f rv r:" le . tf . Aerial Photo with Delineated Floodplain 

. /30 ffJl-les ttl' J Mi' (}l(~t/'fl:-1 mJ fo fJ sl~ 11u. ~DOO h;Uar /)?, te; I 5 • 
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Comprehensil'e Plan 200 I - Flood Control Program Report I 
Potential flooding and erosion problems also exist in the 234,146 acres projected . ~b future 
development areas. These areas were overlaid onto the delineated floodways and une rmrrctred
year floodplains in Maricopa County (See Map 2-10) . This procedure would place aq~~t 2,300 
acres in the floodway and an additional 16,200 acres within the currently designated oo~ndretl 
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 J zard area delineations. 

Constructing structures within a floodway is prohibited under the current Maricopa County 
floodplain regulations. The 430 structures ide ified within the floodways would have been 
constructed prior to completing the studies doc menting the floodway. Therefore, construction 
within currently designated floodways is not a oh cern. 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 floodplain delineatio s have not yet been 
completed. 

Completion of the A-Zone delineation , using approximate 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 t - more precisely determine floodwater elevations and 
floodplain or floodway boundaries. Until floodpl~ns are define for all of the watercourses in 
Marico a County additionat structures eo ld Qe constr ted in flood prone areas t.l r zl ' c1 ..:; 

r vl-l (utA (d fx_ c:fL'A?rfV' , --I2J +~': /.'A / 7 ·~ r~.-(r:-; J 

Summary f.· ~ 
The combination of physical haracteristic's plus a large and continuing growth in population has 
made Maricopa County residents suscepti~ le to flooding and/or erosion and sediment damages. 
As more floodplain delineations are co f}l~y th District it is possible that additional 
structures will be identified in the floogplain . It ls--Grt cial to get ahead of development with 
delineations to prevent is from occurring in the future. Numerous ~o~o1~ District 
programs have been i 1tiate over the past 40 years to address alternative solutions to flood 
hazard elimination. T ese programs will be identified and described in Cha ter 3. Chapters 4 
and 5 will further define problem areas by walersheds and how the "' ~IDJ.. District 
programs have been and will be used to elimi ate or reduce these problems . 
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Endnotes 

1 Information for this paragraph came from the Maricopa County web site. 
2 Much of the information in the preceding two paragraphs is taken from the Draft Maricopa County Comprehensive 

Plan. (current P 7 d Plan 2000) 
3 General Soil Map with Soil Interpretations for Land Use Planning, Maricopa County. United States Department of 

Agriculture, Soil Conservation Service, March 1973 
4 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. 
5 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. 

6 Figures taken from NOAA Technical Memorandum NWS WR- 77, Climate of Phoenix, Arizona, December 
1986(Revised) pp.92. I 

7 Reynolds, 1988 in Maricopa County, 1995 
8

1bid. / 
9 Vogt, Brandon J. , The Arroyo Problem in the SouthweStern United States. 
10 Brown, David E., Ed. 1994. Biotic Communities: Southwestern United States and Northwestern Mexico. Salt Lake 

City: University of Utah Press. j I 
11

1bid. /~ . 
12 Arizona Department of Water Resources (ADWR). 1994. Arizof}a Riparian Protection Program Legislative Report. 
13 U.S. Bureau of Census (www.census.gov.) 

.......... 
14 Ibid. 
15 Figures taken from Maricopa Association of Governmen S:--..... 1 
16 This was done by projecting the same percentage increase ove the, eriod of 2020 to 2025 as Maricopa County 

was to Arizona and the United States over the period 1995 to 020. 
17 

Taken from www.census.gov. r 
18 Maricopa County Quick Facts fro!JI the U.S. Cen~s Bureau. 
19 Maricopa County Quick Facts from the U.S. Cens~s Bureau. 1 

8 Data for this paragraph comes from the Arizona Real Estate Center, L. William Seidman Research Institute, College 
of Business, Arizona State University. 
20 

Morrison Institute for Publi Polie-~zona State University. 
21 Original percentage for s eets to lot s1zes taken from a study entitled "Economic and Social Costs of Urban Sprawl 

Versus a Proper Urban ensity in Spokane Co nty," Wash·ngton, October 1975. 
22 Metroscan for Windows 2.64. 
23 these dimensions were determined by measuring a f pical parking space in the Flood Control District parking lot. 
24 Native American lands have their own governing bodes. However, The Bureau of Indian Affairs, U.S. Department 

of Interior, has certain responsibilities for Native American lands. 
25 Morrison Institute for Public Policy. September :2000. Hits and Misses: Fast Growth in Metropolitan Phoenix. 
26 Less than 12 miles to the east, west and south b!t much greater than 12 miles to the north. 
27 All three defin itions 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, opportuni y 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 peopl and property out of areas that were 
prone to flooding rather than proposing solutions one&- a problem developed. Non-structural 
solutions, such as floodplain management and drainage ordinances, evolved as programs to be 
administered by the District. 

Non-structural solutions required a land use planning emphas· to provide a regional, uniform and 
coordinated approach to watershed management. This af>proach 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 imP-ortance throughout the planning process. 

\ 0 ./ 

In 1993 the Board of SupeNisors adopted the Count -Wide Cdmprehensive Plan Goals, Policies 
and Standards. Many of the goals and policies teflected a close relationship between the 

.II \ 

District's programs and Maricopa County's stated planning initiative. In addition, the National 
Environmental Policy Act o 1969 gave erfvironmental 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 environmental features into all aspects of its flood control 
programs. ) 

Today, the Flood Control District of Maricopa 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: 

• 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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• 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/CAS), drainage administration , storm water quality administration , and 
sand and gravel mining administration. 

• 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. 

• 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 t y occur, and required future 
remediation measures. Major activities for this program are floodplain delineation , Area 
Drainage Master Plans, Watercourse Master Plans, integr~tion of projects into the natural and 
urban environment, and strategic and comprehensive Ianning. 

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 C nty Board of upervisors sets the 
rate of this tax and the assessed real property valuations to, hich 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 declinin~ and was set at 23.2 cents per $100 valuation for 
Fiscal Year 2001-2002. \ 

r- \ / / 
Table 3-1 Flood Q6ntrol Ta~ Rates ag4 Reven~ by Fiscal Year1 

Fiscal Year jax Rate \ Tax Revenue 
01/02 1 0.2319 \ $45,323,000 Est. 
00/01 /'0-.2534 ) 43,874,335 
99[00 -~ 0.285 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 
94195 I o.3332 35,3oo,ooo 
93194 1 o.3632 35,4oo,ooo 
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 benn 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 $L 5 million on an annual basis and will continue to result in 
continued reduction of the property tax ratte. 

Figure 3-2 Property Tax Rate Comparative Chart 

___.__ 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 Dist;i~t is the sale or lease of rights-of-way. The E 1 !J/~ ""'t~o( 
District owns approximately 22,000 acre~)in tel simple title and holds perpetual easements on an 
additional 38,000 acres. Revenue fr m easements and rights-of-way was approximately 
$564,000 in the fiscal year that started ~ ly 1, 1999 and ended on June 30, 2000. Revenue from 
land sales during this same time fram.z~~vas $2,103,000. This figure can vary widely from year to 
year depending on the size and lo~tion 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 1 00-year 
floodplain and reviewed by the Drainage Administration Branch if the building is to be located 
outside of the 1 00-year floodplain. This revenue stream is closely tied to the number of buildin. 
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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 structure in Maricopa County since the 
District's inception . Approximately $333 million or nearly 60 percent of the total has come from 
federal sources.2 

/ 

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 de eloping in M ... aricopa County, but 
proactive programs that prevent new development in flood P.rone areas and eliminate the need for 
future reactive programs made sense for certair locations. Reactive programs were very efficient 
in preventing damages in areas where develoP.ment 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. / \ , / / / 

Secondly, outside influences have played a large role in the evolution of District programs. The 
National Environmental Policy Act of 1969 and suqsequent state laws have helped raise 
environmental awareness. Environmenta safeguard~ have lengthened installation time and 
increased the cost of react1ve ype meas res. Water uality safeguards and wetland preservation 
have placed additional -'emphasis on non-structural measures that make use of and conserve 
these environmental values. 

\ I 
The result has been the development of new programs, activities and services to fit the ever 
changing landscape and some new and Innovative uses of the original programs of the District. 
The following sections describe the majo/ services available from the District in support of the four 
program areas as defined in the Strategic 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 controll ing 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 
fund ing 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. This federal/District partnership has produced 
structures worth nearly $650 million at 2000 prices.3 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 w ns and foundations and installing 
protective walls. These measures help minimize flood losses. They do not 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 de aed shit~ in the structural easures program of the District. 
First, the overall emphasis on st ctural measures i not as great as it was in the past. Where 
once it was the program of choice , it now is j~st one of many programs available , depending upon 
the circumstances. Secondly, the progra is.. o longer predominantly funded through federal cost 
sharing. The District has assumed the ron's sliare of structural measure costs. However, more 
and more of these proj cts 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.4 

/ 

Capita/Improvement Program 
Arizona Revised Statute 48-3616, whicn created the need for the comprehensive plan, also 
provided the basis for the five-year Cap ital 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 comple1ion schedules as the board may require." 

The five-year Capital Improvement Program (CIP) for the ~I.G&i~ o rol ·District identifies spending 
for all anticipated capital projects and i plements 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 accommodatea 
present and future growth. The CIP also enables the District and its stakeholders to identifyW 
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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 acqu isition 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 o projects 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 rega ding the priorities for projects identified within these plans, will 
continue to be provided to local cities, town and ot . er agencies. Project IGA's will usually be 
signed prior to the District's commencement of the design activities. When a CIP project has 
progressed to the stage where the engineer-in~ design , p lans and construction specifications are 
being prepared, its place i · the Five-Yea CIP progra 'IS generally maintained. The stability and 
timeliness of CIP project Implementation 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 p o~t , the District has developed annual cost schedules for capital 
expenditures. Thus, the-CIP-..{>r sents both the cost and funding for all the project requirements 
for flood control purpbses as t~ ered by current and future financial capability. The CIP, for FY 
01/02- 05/06, has $275.5 identifi d for capital improvements for the five-year period . 

!'{) 

Structures Assessn1' In· · tive 
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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more than adequate for existing development, but it has also allowed • 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 design«Ci 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. 

' .,.,.Y 

"'()~ ~ ··1 ecause these structures are not inundated with flood waters all year round, providing multi-use 
cJI.~. portunities with these structures in addition to their flood and erosion control provides benefits. 
~ . Examples of these other uses include hiking, camping, boating, fish and wildlife conservation , and 

tf groundwater recharge . These other uses can increase the risk and liability around the dams and 
reservoirs in addition to that added by thEl 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 Assessment Initiative to assess and 
evaluate these structures and related features due to an ever-increasing u anized 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 lnitiati e has three phases. Phase I Assessments primarily involve 
collection and review of records, f1eld ins ecfons of ams, 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 !ld non-structural solutions are to be evaluated with 
emphasis on project partRering and rnulti-CSe opRottunities for District facilities. Phase I 
Assessments for Distric 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. 

i 
Phase II work wi ll ·~¥e 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 co s ltant contracts upon 
com letion of Phase I Assessments. Phase II work will also v.e"' geotechnical field 
investigations, ana ys1s, and deve opment 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. 

Phase Ill 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 established a branch of the Planning and Project Management Division to 
oversee the Structures Assessment Initiative . This branch , titled Structures Management, is 
responsible for seeing that the Structures Assessment Initiative is carried out in a timely manner. 

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 De[?artment of Water Resources, (ADWR), 
as outlined in Arizona Revised Statutes (ARS). '- ' u, ~.f'te ; . ,l~·'Vl f ' ;..:, r w..u, ? 

tl"ltl f 1 /,(.- ~r.o..~.l , . · :t dt'0 '''' " · WI 
I I t ""j~ l ~ 1v"J <U_..P,rvz f 

It is the goal of the Operations and Mcyn'ten nee (0 and M) Divisio to protect the lives and 
property of the citizens of Maricopa Cqunty by reducing t e risks a sociated with storm water 
runoff by maintaining all flood control facilities to the hig~est function I standards. Maintenance 
activities for District structures include{ e.wsion, veg ation anq vect r control ; maintenance of 
channels, floodways and outflow devices; and storm damage repa1r. 0 and M staff must also 
maintain excess propert~ from severances and/or buy-out prog ms. / 

(I •t d 
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 al)9-operate heayy e~ipment sed to protect the public during 
emergencies and to perform tempo ary repairs to struc ~:~res. / 

The significant objectives adopted by the Divl ion inciU~ the following: 

• Conduct annual inspec · s of each sjfuctU?e--with th.~ sponsoring agency and when applicable 
ADWR. 

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

• Maintain structure features to design tandards. Keep floodways free and clear of silt, debris 
and obstructive vegetation . Maintain protective linings of banks and dikes for the long-term 
functional life of the structure. 

• Monitor all significant impoundment . 
• Participate in the District's Dam Safety Service. 
• 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: 

5 
• Main en nee costs for improved channels and floodways per each thousand linear feet. 

• Maintenance costs for unlined channels and floodways per each thousand linear feet. 
48 
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• Maintenance costs for flood retarding structures, dams, levees, etc. per acre. 
• Maintenance costs for mitigation projects, advance construction properties, basins, etc. per 

acre. 

Property Management 
The Property Management Activity was i itiated 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 th is property 
until all or a portion of the property is needed for a project. Finally, the activity is responsible for 
maintaining remnant property where siz1e and/or physical boundaries preclude the sale of the 
property due to zoning restrictions. 

The Goals and Objectives of the Property Management Activilare 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 ap'Praised value. In addition, District staff 
maintains an effective and efficient license and easement program by documenting procedures, 
creating standardized documents, and establishing fai 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 inspection , suitability foy use determinations, 
advertising and background investigations for tenants. / 

• 

The F. · ~ dP f District owns approximately~2 ,000 acres in fee simple and holds perpetual. 
easements on an additional 38,000 acms. T~~ acquisition of this real estate was legislatively 
authorized by several statutes incl k1g A.R.S. ~48.3603.C . 1 , §48-3603.C.2 and others. All 
acquisitions were undertaken as a suit of Board of Di lctors r~solutions to acquire land as part of 
projects being done by the Distric . Other B~ard res:1_utions have authorized the District to lease 
properties, declare land excess to District needs and t(\sell at public auction, at fair market value, 
lands declared excess. (FCD 81-05, 86-~-12, 8§-5, 90-01, 92-07 et. al.) Excess lands 
comprise a small but valu te--fraction of D1strict owne-r_s lp. 

Acquisition and Relocation 
The Acqu isition activity was initiated f6 acquisition of th land rights, which are necessary to 
construct, operate and maintain1= o" I ·O J:cj 7 District · r: ·~ f projects. These acquisitions are 
accomplished by fee purchase, easemen s, rights of entry, and leases. Acquisitions are initiated 
by the District's project managers, who aftter project confirmation , supply the Lands Division with 
delineation maps outlining t~e. property area. eea~d for eac~ particular project. . Title reports are 
then ordered by the acqu1s1t1on s aft to -tftSu.r~<' ownership and clanty of t1tle. If needed, 
environmental surveys or site assessments are a so ordered. Appraisals are ordered on each 
property affected , early on in the process. This is eeded to give th:1_ ~cquisition negoti tor ~nd 11 
the property owner a current value of the property. !lever lAx 1YVL- (JJfJrcl eYisure « 1\'\S<Ar{-

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 1 00-17) 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 tha wait and to acquire property at 
higher prices due to the rapidly appreciating market. { 

;S frt 
Environmental Activities 
District structures receive stormwater runoff from quare miles of watersheds within 
central Arizona. This water has varying levels of water q lity characteristics. Consequently, 
conveyance and discharge of this stormwater runoff from - structures has resulted in potential 
environmental impacts. The goal of the District's environme tal process is to ensure that the 
operation, maintenance and construction of flood control str}!- ures comply vfuh federal and State 
regulatory environmental requirements . 

, ':)-\"rl .j'. 
The ID's Environmental Process is directed at achieving several important and interrelated 
objectives. They are the following: r , / / 
• Ensure that exis~ng structures and Capital\ mprovement Proj cts comply with federal and State 

water qualify prog ams in order to satisfy e vi ron mental requirements. These programs include 
permit equireme ts of the Clean Water ct relating to\the discharge of dredge or fill material 
within aterways, contr f the discha,me of pollutantsfln waterways, and protection of wetlands, 
native des$.ert an rig . rian ecosystems and cultural fesources. 

• Reduce pote fal environmental hazards associated with hazardous materials that may exist on 
~ p operty. / 

I t ' 
• Develop a process to design and implement structural and nonstructural controls to improve 

stormwater quality. / 

• Implement a regional stormwater management process to assist Maricopa County municipalities 
in complying with National Pollutant Discharge Elimination System (NPDES) stormwater 
permitting requirements. D ..r: J. 

I 'S I (lc-J 

• Establish and implement a County policy regarding the use of ~~property 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 
Environmental Protection Agency 
Arizona Department of Environmental Quality 
U.S. Fish and Wildlife Service 
U.S. Army Corps of Engineers 

State Historic Preservation Office 

Arizona Department of Game and Fish 
Arizona Department of Water Resources 

Flood Hazard Regulation Program 
Floodplain Administration 

REGULATORY PROGRAM 
Clean Water Act (water quality standards) 
Clean Water Act (water quality standards) 
Endangered Species Act 
Clean Water Act (protection of navigable waters and 
wetlands) 
National Historic Preservation Act (protection of significant 
archaeological and historic resources) 
Endangered Species Act 
Protection of groundwate resources 

/ 
The United States Congress passed the National Floo nsurance Act in 1968 which created the 
National Flood Insurance Program (NFIP). It was/ recognized that the success of the NFIP 
required widespread community part icipation . To meet the objectives, the 1968 Act required the 
publishing of f lood insurance studies within five years for ev community with a special flood 
hazard. These studies identify the special flood hazard area and establish food risk zones within 
the community. During the first years of the NFIP opera ion, it became evident that the time 
required to complete the detailed flood insura~e studies wou ld delay implementation in many. 
communities. The Housing and Urban Develo~ment Act of 1969 expanded participation by 
authorizing an Emergency Program '1Pder which insuran e covera e could be provided during the 
period prior to completion of a community's flood insurance stud to offset the delay problem. 

,\g;.u· In 1968, the National Flood Control Act was . assed a~ the federal government, through the U.S. 
g-10 

1 
Army Corps of Engineers, began a mass· ~tionwid7 surveying and mapping effort of major 

\ ~p watercours and other ·elected areas. Tli 19 Flood Disaster Protection Act made 
tJ Y v comprehensive revision o t e r 97 National 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-effect~ve , non-structural regulation of floodplain uses and 
development. In 1973, the State of Ariz<i>na passed legislation t mp . "ties towns and 
counties to adopt floodplain regulations anti established th . epartment of Water Resources as the . 

,.-ecrorrtrna oro e 1'\Jat onar Fooa n ran e rogram in Arizona. t_ 
1 1 . !irrf ;/Jr/ftr. 

1 h fht.J f fl,U_? I -t/u,'kflr1 ADE::.ifi WrJJ ~,, r ttncl &!e t ffi!t.- roAO~v'!,. cNdt- w,-r/J ~ 
Flood Hazard Boundary Maps, whic delineated the oundaf es of the commun ity's special flood 
hazard areas, were prepared by FEMA in July 1979 using available data and approximate 
methods until detailed engineering studies cou ld be conducted. These identified, on an 
approximate basis, the areas within a community subject to inundation by the 1 00-year flood 
(Zone A) . The Flood Hazard Boundary Map was intended to assist communities in managing 
floodplain development, and identifying areas where development WOffiS:ee within a floodplain . 

'1-11 ·~ (.(,..... 

~ -
Maricopa County entered into the er enc Pro ra rn 1970 and proposed flood damage. 
prevention requirements to regulat tlevelopment 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 Co nty. 

/ 
The NFIP/CRS is a means of comparing the Districts' floodplain management services with others 
nationwide. This activity provides a valua~I E?. tw chmark to measure internal progress. This rating 
activity also provides an incentive to the...Gednty becaus flood insurance policy holders receive a 
reduction on their insurance premiums based on t e performance of the -Gf>YA ,'s floodplain 
management. /J1 s ' 

Under the CRS activity, premium rates are adjusted when community m' ets three goals: (1) 

• 
reduce flood losses; (2) facilitate accurate insurance rating; and (3) promote the awareness of flood 
insurance.5 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 Categor mmunity {'to or ore repe\ilive losses). 

In 1991, the District rated a five percent (5%) di count on/ flood insurance rates within the 
unincorporated County. In 1993, this improvdd to a fift~~n percent (15%) discount rating. In 2001 , 
the ranking improved to a 25 percent disco ~k@ting . Maricopa County rated in the top one percent 
in the nation. In 1994, aficopa Coun y wasrated second highest in the nation. Other local 
communities participatin in the CRS Program can re eive credit based partly upon certain District 
activities within their corporate limits. This allows policyholders within those communities to also 
receive premium discounts. 

\-A.~; 
1' (. In 1975, Maricopa County adopted its firs floodplain regulations administered and funded through 

\'{'\ , \' · the office of the County Manager. The District acted as technical support during the years that 
1J eP followed until 1982 when the Board of Supervisors transferred full floodplain management 

v YD t· responsibility to the District. / 
I, r') f\ l rJ- -
f(lv {i iJ_, In 1984, the State flood control statutes were revised to require each County to organize a flood 

tJ-- control district. The £ 1ood ~ontrol QLstrict 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 ew flood control structures have reduced flood risks and 
altered previously identified flood. hazard areas. Also, research is conducted in area~ of imminent or 
ongoing development where flooding has occurred but risks have not been determined. Th is 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 
requi re 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 t e Drainage Regulations for Maricopa 
County were adopted by the Board of Supervisors on September 26, 1 988. Adoption of the 
Regulations resulted in more efficient administration of thE:f activity since the development drainage 
requi rements came directly out of the Regulation as opposed to referencing the Subdivision 
Regulations, Zoning Ordinance and State Statutes. The Regulations also included a fee schedule 
for the processing of drainage permits and plan review. On December 14, 1 994, a revision of the 
Drainage Regulation was adopted which clarified and strengthy ed the Regulation. 

In 1994, a restructuring of the District resulted \i~ the regulatory functions (floodplain management. 
and drainage administration) being combined into the Regulatory Division. This combining of 
functions has resulted in improveq,...customer ~<(rvice increas~ proficiency in the area of 
development review and interageney coordination, ' ani'improvements in the drainage/floodplain 
inspection and enforcement effort . A revised ~rainag (as well Is floodplain) fee schedule has been 
adopted in an attempt to reflect actual costs o the permitt~glplan review effort. 

Drainage Administration is fle of the re§J latory ac.t ivi~ s that the District provides as a flood and 
stormwater managemeot service for thEJ 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 resu lting from stormwater runoff. Regulating new development and enforcing drainage 
requirements reduces the cost of both tutu e flo d damages and remedial flood control measures. 

Four primary services are provided by this activity. They are development plan review, drainage 
permitting, drainage inspection, and inves .igation and correc!iOI~. of drainage violations. The primary 
service provided by the dev !OR e t plan review is to if-stt~- compliance with the Drainage 
Regulation. The intent · 'yre4fte· drainage is conveyed in a manner that does not adversely 
impact , i RroP,ert , 1 ncluding~propert · within the development. 

' l t· S on 
The permitting service basically performs the same function 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 cornect 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 Ccye Creek. 

Water Quality Administration 

Sand and Gravel Administration 

Flood Hazard Education Program 
Public Information 

/ 

- v 

/ 
/ 

/ 
Public Involvement and related activities were initiated as a separate function in 1985. Until this time, 
the District had no specific policy for receiving o soliciting public comment concerning flood control 
projects or activities. In November of that year, the Flood Control Advisory Board approved the 
hiring of a Public Involvement Coordi tor (PIC) t coor inate pu)lic involvement and information 
activities and to oversee the work~ three public relati s firms ired to conduct public involvement 
activities for several key projects. ) 

Prior to the development of a Public lnvol~me t Progra~ , public involvement responsibilities were 
often performed by technjca staff (Projec( Managers,a a 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 9verseeing the work of contractors and consultants 
and keeping the project on schedule and dn buaget. 

Public involvement activities are very diffe ent from public information activities. The required specific 
knowledge about projects is obtained t rough close daily coordination with the project managers. 
The District has been able to realizl 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. 

54 
3/8/2002 



Comprehensive Plan 2001 - Flood Control Program l?eporl I 
Flood Warning and Data Collection • 
The flood ing 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 onveyed 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 aQd 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 accordin to a National Weather Service 
protocol called Automated Local Evaluation in Real Time (ALERT) . 

Flood Hazard Identification Prog1•am / 
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 b he Board of irectors in 1985 as 
Resolution FCD 85-3. In 1989, planning was first identifiecf as a separate and distinct District 

program. \ • 

In support of the District's mission, the primary go~l of the Planning Program is to reduce flood risks 
for the people of Maricopa County. T objective b\ this goal is to plan and implement flood control 
projects in the shortest time possi le ancl at£he lowes total co~t. while balancing both social and 
environmental considerations. A second im ortant goal of the Planning Program is to identify 
potential flood control and stormwater manag ment pro~lems prior to the onset of new development. 
The objective of th is goal, through sound ~~nl"l1ng, is to a~oid or minimize the future need for publicly 
funded structural flood c/ trot-projects. · 

Planning promotes the District's mission of " ... reducing flood risks for the people of Maricopa 
County ... " by preparing comprehensive regional studies and analyses, identifying locations and 
property at risk from potential flooding ar d identifying regional flood control facil ities which will be 
requ ired in growth areas. Following a~ analysis of existing and future flooding problems, 
alternative solutions are developed to d ~termine the most cost effective and publicly acceptable 
project. Recommended projects are th n 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 t e 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 agreeme ts. • 
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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 remaining 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 confluence with the existing mapped 
floodplains. / 

The Floodplain Delineation Activity is currently identifyin~oodplains using both detailed and 
approximate methods, with the priority shifting to tlie approximate methodology. These 
approximate delineations will be converted to detai ed 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 c veyance of floodwaters to the 
detriment of others as well as reducing the flood damage potential to the development. 

Ongoing A Zones and detailed delineations as of February 2000 totaled 384 linear miles for a cost 7 
of $2.5 million. The proposed delineations from this February report was 700 linear miles for ar:0 · 
estimated cost of $1.5 million. The ebruary 200~ repo pdatEVindicated 3,184 linear miles of 
delineations to be ongoing. There were 1,,200 linea b~'ing reposed at $2.7 million that the 
Floodplain Delineation Branch wo ld be und~rtaking and 500 additional linear miles in the current 
ADMP studi~s in process. On the average .approximately 1,000 line~r miles a year for next 6-7 j 
years are be1ng completed each year. ./tlr!IZ ns) v dts-f, '!1l{oh b.eftvtflh tby.f){l)/(tlf1A4' an 

~ / · .cle~-!l. sf~A~ 1l'-1't-f#7.s '1Jii.s r~ 1 tP~{iolfl4 tt:S 1J. 
Area Drainage Master Studies/Plans Program ~J J · J 
Area Drainage Master Studies (ADMS) were originally conceived in 1983 to p rovi e technical 
information to define and quantify food hazardtf· , uthority for the set? 'is · ound...,.. in the 
Floodplain/Drainage Regulations. The imformation,/l 1s tllen used to identify areas -w~ie require 
flood mitigation, and to guide future de~elopment. A goal of the District is to complete Area 
Drainage Master Plans for all of the developable portion of the County by 201 0 subject to 
available funds. The enormity of the :A.DMS program required that the county be divided into 
smaller study areas. The ADMS st Ciy 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 
withj xpected dJevelopment are given priority. 

e t.sf l!>j a n 
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 a 
Governments are used. W 

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. Ll , 

The planning program has been acceleratlbA to (et ahead of development. The various studies 
completed and underway are listed in Chaptertb~~ watershed. Additionally, Map 5-1 shows the 
location and status of the current ADMS/ADMP's and Watercourse Master Plan. 

Watercourse Master Plans (WCMPs) / 
AR §48-3609.01 authorizes the District to perform Watercourse Master Plans. These are similar 
to1' ADMS/ADMP program but focused on watercourses not watersheds. The intent of the 
watercourse master plan concept is to bring together th public, the business community, and the 
concerned agencies for the purpose of identifying unig e 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 u1ese issues esults in structural 
approaches to solve problems that traditional methods have 7 eated. 

The primary goal of the WCMP activity is to pT tect existing and future residents from possible. 
damages associate 

1
with floods up to and includinQ_ the 1 00-year event. In addition , minimization of 

future expenditur-es of public funds r flood co~trol d emer , ency management is also of 
paramount importance. 

Watercourse Master Plans develop and identify alternative plans for providing flood control. 
Traditional structural flood control alter~ti~ are c\ mpared to non-structural flood control 
alternatives. Selected so)t:Jtisns are based upon'&yst m hydrology, hydraulics, lateral migration 
potentials, and sedimem' trends. It is the objective of the District to provide opportunities for 
multiple uses including recreation, gro~ndwater recharge , and other related enhancements that J 
would be implemented by others proviqing they are consistent with the District's flo~ ~ t o}~ 
mission. The non-structural flood cont ol al ernatives are in addition to traditional 'f oo p a1n 
management tools. It is the District's ob~ective 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 Natur~ Urban Environment 
The District has made a commitment rQ.;;:ilitSf::l r i~that new flood control projects not only protect 
people and property from flooding threa s, 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, n:ltention 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 663,51 0. In 2000 it was 
at 2,954, 150. With growth spreading outward as indicated in Chapter 2 p one program can 
provide the solutions to the entire County's flood hazard remediatio~ p1f1tadition 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 

1 Taken from Five-Year Capital Improvement Progra , FY 99-00 to 03-04, October 15, 1999. p. ll. 
2Figures taken from Mike Alexander analysis dated 6/27/00 
3 Ibid. 
4 Updated to 2000 values by Mike Alexander, 06/27/0 . 
5 FEMA. Community Rating System. (2000). http://www. fema.go v/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-A izona Revised Statutes. (ARS) . An initial survey of the flood control probl~ms 
was done in the1 ~63 Report, discussed in Chapter 1. A series of reports and Capital 
Improvement Prog(ams 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) 
• Prepare a report describing existing flood control facil ities in the area (see chapters 1 and 4) , 
• 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, 

• 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, 
• An estimate of the cost of the proposed work, and L. 
• Such other things as the Board Directors may request. 

I 
/ 

This report shall be prepared at least every five 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 remaimng fleod controf problems. 

In the 42 years the Distri has been in existence significant changes and growth have taken place 
in Maricopa County. In Chapter 1, Table 1- lisf ap 

1 
roximately 35 structural projects and several 

maintenance projects identified for flood ma agement in Maricopa County as determined at the 
time of the District's 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. 

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

Addition Projects since 1963 Report 
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University Drive Basin 

Price Drain 

Rittenhouse Road Channel 

Salt River Channel 

Holly Acres Levee and Bank 
Stabilization 

Agua Fria Channelization 

Old Cross Cut Canal 

New River Channelization 

Arizona Canal Diversion Channel 
{ACDC) 
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Colter Channel 
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1981 
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1990 
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Comprehensive Plan 2001 - Flood Control Program Report I 
• 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 gener ll~ , d~~rmined by 
major drainage areas and are usually named for watercourses or otherit.e~tJ~"S with in the 
watershed boundary. In this Report the watersheds are divided into fou r regions for ease of 
mapping and discussion. These are not political boundaries but geographic. The regions are 
labeled as follows: 

• Southeast Region 
• Northeast Region I 
• Southwest Region 
• Northwest Region I 

A broad summary of each Region is presented in this chapter witb specific lists by each watershed 
for the District's completed and planned projects. Detaile descriptions o those completed 
projects are in the individual watershed write-ups in Appendix B. As noted in Chapter 2, Maricopa 
County is made up of mountain~ , hills and valleys with a variety of soils and vegetation types. 
These vast differences f-r:~ 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 a/ urbanization which requires 
different levels of activity on the Distri t's part. . .J.- L ,. 

./ 1;:(11~ -nt:: ) 

Table 4-2 lists the watersheds alphabetical~ and a summary of informatio such as area, 
expected population growth, linear miles of dE11ineations, County road closure , remain ing land to 
be developed, structures in the floodplain and erosion hazard zones, and floodplain and drainage 
permits issued. This information is critical fbrprror:itizing th'e order in which studies and projects 
will be done. / ~ 

Table 4-3 shows a summary of the priority ranking of each of the watersheds. The individual 
ranking sheets are included with the watershed w ite-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 I prioritization weigh$ the criteria presented above. A phase II risk 
assessment will look in more detail at soil t pes, 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 (0 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 0 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 

Area 100,000 Delineations Po.tential 
Struct1,1re~n a 

Floodplain Drainage Moderate or 
(square miles) Projected Population USGS Detailed remaining to County Road Developable Structures Structures c Sev.fre \ Use Permits Clearance 

\ inside County Population Population Change Hydrography Delineations be done (linea Closures Land in the in the Erq~ion Issued Permits Issued 
Watershed Boundary (1995) (2025) (1995-2025) (linear miles) (linear miles) 

1 
mHes) 

2 (1996-2000) (square miles) 3 Floodway Floodplain Hazard Zone (1990- 1999) (1990 - 1999) 

Ajo *** 418.0 4 59 N/A N/A N/A NIA N/A N/A N/A N/A "---NtA N/A N/A 
Arlington 65.9 606 5,011 4,405 66.9 13.0 53.9 21 59.40 9 4 13 6 162 
Bucke~e Hills 57.5 78 5,640 5,562 52.3 10.0 42.3 0 3.78 0 0 0 1 9 
Buckeye Valley ~ 70.0 8,440 39,983 31,543 43.0 37.0 6.0 32 57.91 0 37 37 7 497 
Cave Creek ,NI<-4-:, 193.0 _ _ 16,669 105,000 88,331 280.3 109.9 170.4 37 63.00 52 2,173 370 402 9,392 --- - --------- --
_Evergreen 39.0 1,969 14,377 12,408 60.0 9.6 50.4 0 2.15 0 0 10 0 1,195 
Gila Bend 350.0 1,095 1,752 657 468.0 19.0 449.0 12 24.93 12 116 14 0 40 

-
Gilleseie 321.0 379 10,220 9,841 409.0 38.0 371.0 11 84.70 0 0 0 0 29 
Lower ACDC 234.0 772,467 1,134,100 361,633 83.0 80.0 3.0 26 77.31 58 6,370 6,2~5 50 20,000 - -------- ---- --- --·--
Lower Agua Fria 105.5 20,882 68,698 47,816 118.4 65.0 53.4 18 47.70 1 13 13 2 ----~5_§~ -- ----
Lower Centennial *** 989.5 1,589 16,993 15,404 1,073.0 97.0 976.0 103 347.03 4 42 35 17 130 --- ---
Lower East Maricoea Floodway *** 265.0 556,096 986,188 430,092 72.0 68.0 4.0 31 87.00 0 3,959 3,761 39 __ 57,600 
Lower Gila *** 379.4 195 2,000 1,805 440.5 28.9 411.6 11 62.90 0 4 3 1 4 ---
Lower Hassayampa *** 799.9 9,691 32,457 22,766 927.5 294.5 633.0 79 390.82 122 252 246 18 677 
Lower Indian Bend 41.9 94,551 103,704 9,153 27.0 18.2 8.8 3 0.50 1 692 1 5 694 
Lower New River 41.4 61,321 143,475 82,154 28.0 15.7 12.3 35 16.93 2 40 42 N/A - --· 14,0381 
Lower Verde 558.9 23,556 111,277 87,721 996.5 76.6 919.9 24 55.20 3 11 1 8 6,950 
Middle Indian Bend . 93.0 .184,042 236,070 52,028 ·54.6 16.5 . · 38.0 o · . 9.06 2 330 279 . 2 16,307 ---
Painted Rock 187.7 91 663 572 205.8 40.8 165.0 3 16.20 0 0 0 0 0 
Santa Rosa *** 106.6 N/A N/A N/A 108.3 0.0 108.3 NIA 0.00 N/A N/A N/A NIA N/A 
Sentinel *** 627.0 134 1,426 1,292 446.0 25.0 421.0 0 55.23 0 3 3 0 2 
Skunk Creek 88.0 11,814 79,628 67,814 105.3 53.6 51.7 46 41.10 85 155 148 93 3,123 
South Mountain 245.0 226,051 409,043 182,992 167.0 36.0 131.0 29 46.90 1 453 449 12 17,000 
Theba *** 433.0 608 2,220 1,612 429.0 50.0 379.0 10 125.65 0 28 12 0 3 
Trilby (Wittmann) *** 289.0 3,474 27,623 24,149 372.6 177.0 195.6 77 210.36 4 28 31 60 530 
Upper ACDC 118.5 341,822 462,706 120,884 89.8 62.8 27.0 0 25.00 51 1,661 1,595 18 20,722 
Upper Agua Fria ** 61.5 11 1,771 1,760 66.4 22.0 44.4 0 7.23 0 0 0 N/A 2 
Upper Centennial *** 231.0 257 9,017 8,760 194.3 22.0 172.3 20 172.20 11 131 141 24 106 
Upper East Maricopa Floodway ** 131.3 96,565 299,706 203,141 118.0 27.0 91.0 196 68.00 0 70 70 16 16,600 
Upper Hassayampa * N/A NIA N/A N/A N/A N/A N/A NIA N/A N/A N/A N/A N/A N/A 
Ueper Indian Bend 98.6 13,165 185,240 172,075 144.7 41.8 102.9 0 63.99 0 4,818 1,000 72 12,525 
Upper New River *** 143.0 2,984 76,017 73,033 160.8 60.7 100.2 15 68.58 3 40 19 17 360 
Upper Queen Creek * [143) N/A N/A NIA N/A NIA N/A NIA NIA N/A N/A N/A N/A N/A 
Upper Salt River** 357.0 NIA N/A N/A N/A N/A N/A NIA N/A NIA N/A N/A N/A N/A 
Upper Verde ** 168.0 N/A N/A N/A N/A N/A N/A NIA NIA N/A N/.A, N/A N/A N/A 
Vekol *** 189.6 16 -16 225.0 0.0 225.0 0 25.06 0 0 0 0 2 
Waterman ~ -;(.1(-.___-.._ 461 .0 2,982 41,302 38,320 521.5 24.0 497.5 45 144.17 0 1 1 15 1,100 
White Tank A 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 4 17 21 25 271 

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 

I I I 
* Watershed completely outside of Maricopa County boundary. I 2 I I I I 
** 90% of Watershed outside of Maricopa County Boundary. 3 I 
*** A portion of the Watershed outside of Maricopa County Boundary. 12 I 

I 

I 
1 Linear miles of floodplain already delineated. Based on 1 00-year floodplains and floodways. 1 00,000 USGS hydrography used as well as "lineal miles• digitized by hand. 
2 Estimate of linear miles yet to be delineated within each watershed. Developed by subtracting USGS 1 00,000 hydrography from delineated floodplains and tabulating the remainder for each watershed . I 

I 

3 Estimate of lan¢~~ining to be developed within G' 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 
land use 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 J~~Dfip~nfe~ c,.ov!Jr(/. 
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Comprehensive Plan 2001- Flood Control Program Report I 
• Table 4-3 Summary of Priority Ranking by Watershed 

watershed Score Comrents 

lc:MerA~ 320 8 past strt.dural prqects, 6 new 
lc:Mer HassayarllXl *** 320 
L.,pperA~ 200 
lcMer East rv"aricq:a Roocl\.\ay *** 275 I past structural prqect, 10 new 
CaveOeek t:x~ . 270 / 
L.,pper Indian Bend 250 / 
lcMer Centennial *** 220 

~ 

South tvbuntain 205 2 past,.s'frt.dural prqects, 6 new 
SkunkOeek 200 

, 
VV'hite Tank A 195 / 
Lc:MerVerde 100 v 
L.,pper East M:uicq:a RcxrlNay ** 17;6 12 past strt.dural prqects, 9 new 
Trilby {Wittrrann) *** 100 / 
Waterman xrr+ ~ , , 155 / / 
VV'hite Tank B ...... 155 / 
Md:jle Indian Bend 150 " 
lcMer lndan Bend 

.. 
'·,, 145 

lcMer Gila *** 140 ·. 
Sentinel *** 140 '':- ' 
llleba *** 135 /"-..,_ . , 

• Gila Bend / 13) / ~ 
L.,pper Centennial *** / \ 13) I' 

L.,pper Salt River ** J 13) 

Gillespie ' 
I 125 

L.,pper New River *** - r---:tZ2 I 
Ar1ingtoo - , 

120 ~ 
lcMer New River / " , 120 .. 
Ajo *** 

, 
115 

B...d<eye Valley 115 
L.,pper Verde ** ' \ 11S 
B...d<eyeHIIs \ 100 
Evergreen l 100 
lcMer Agua Fria J 100 
Painted Rock L 100 
Santa Fbsa *** / 100 
L.,pper Agua Fria ** 100 
Vekol *** 100 
L.,pper HassayarllXl * 0 Watershed outside of County l::x:>urdary 
L.,pper Q.Jeen Oeek * 0 Watershed outside of County l::x:>urdary 

* Watershed CQI"Tl)etely outside of rv"aricq:a County l::x:>undary. (2) 
** 90% of Watershed outside of rv"aricq:a County l::x:>unclary. (3) 
*** A rxxtioo of the Watershed outside of rv"aricq:a County l::x:>urdary. (12) 
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Table 4-4 Five Year CIP FY 01/02 to FY 05/06 • 

• 

• 
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022 -ChVtfQaeer 
> Genital Chandler Area Drainage SystEm 

02J. City lfSeetlslllll 
> Osborn Rd Stann Dmin 

035 · TIWI IIGialll-
> Town CJf Guadelupe 

041 · Towall c.etree 
> Carefree Town Centl!r Drainage 

102 ·Alma SCIIOIIIIraiJI 
> Alma School Drain 

108 • S8ssaman CIIIDII 
> Sossaman Channel - US 60 to Baseline 

111 · s PIIIHIIIb DraiJtale -.emeot 
> Laveen ADMP 
> Laveen Area Conve-tance Channel 
> South Phoenix /Two Basins 
> 43rd Ave I Southern Ave BaBin 
> Basf11/ne Rd Storm Drain 

120 -PVSP 
> ScottBda/6 Rd Corridor Drainage 

121· EasiMarleeoa HDOIIwaV 
> EMF Capacity Mitigation 
> EMF Rittenhouse & Chandler Heights Basin 

124-Rio salado 
> Phoenix Rio Salado 

125- salt Rim 
> Terr.pe I Mesa Habitat Mitigation 

211 -Buckeve 1 SUn vanev ADMP 
> Buckeye I Sun Valley ADMP 

344-WIII I_, 
> WlllmamADW~ 

345-
,. Haz.sid ~Gran;Pnlgram 
,_ Agc.<la ADMP 
> AgulaArea ~ D6JBalion 

Cnlk/IIIW .. 
> Hew River 8ank- Pt!JffdH ShcrC6 
,_ 83rdAveGCSI&IPak 
> New River- Grtmd to Skunk Crflek 

420--
)> Speck HAl ADMP 

442-faSIMISI 
> Powerlile Detlmtfon BBm 
> Haw~n RC ChannfJI 
> E11iot Rd Delmlion IJagfn & OUtfa/J Channel 
> Elliot C~l- a.wcrl/1 to EMF 
> EBsworth Chami1l 
> Sout~n Av~ CharrtM 

450 · lltodlll/ Pllrii-P 
> Glendale I Pecris ADM8 Update 
)> Norlflqm I Orangewccd Storm Drain 
> fJ7th Ave Storm Drain 

452 - IIDI'III Pelrla 
> North Peoria ADMP 

460 ·East fork Cite Greek ADMP 
> Greenway Patllway Channel 

4JO-Wbllet•uiBMP 
> While TankB FRS#3Modifications 
-,. Loop 303 Corridor I White Tanks ADMP Update 
> Reams Rd Channel 
-,. Bul/8rd Wash PllMe II 
> Northern Ave Channel & BaBin 

480 - ,118811 Cleek ADMP 
> QIJilfln Creek Channelizatkm 
> Sanokai Wash Channelization 

480 • Ullerl I Cllandler ADMP 
> San Tan Collector Channel Phase Ill 

491 -llglq - p 
)> Higfey ADMP 
,_ W;:mcr I Grocnf/Cid Pari< Basin 
)> RWCD Tailwater Analysis 

:;20 -1111118 Dam ADMP 
,_ Adobe Dam I Desert Hills ADMP 

565 ·ltnllll ADMP 
,. Durango ADMP 
)> Durango Regional OutfaiJ Channel 
> Durango Regional Conveyance Channel 

580-AeiC ADMP 
> Double/roe Ranch Rd Sysrcm 

620 · llarmle ADMP 
)> &1thany Home OutfaiJ Channel 

625 · Metro ADMP 
)> 24th Ave/Camelback Basin 

630 · flllhills ADMP 
.,. SE Phoenix Regional Drainage 

670 · fountain Hills ADMP 
> ABhbrool< I Balboa Wash Imp. 

M8P .. 4-3 
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Comprehensive Plan 2001- Flood Control Program Report I 
• 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. 

,._t.:Ju \"Y\ Map 4-2 .sOOws the e*~t loeat i~ese. These watersheds contain 875.3 square miles. The 
1\ xI'' il~t Upper Queen Creek Watershed and the majority of the UpP.er East Maricopa Floodway are 
vJ~ '=' .~ outside ·of the County boundary. A portion of the Lower Eas Maricopa Floodway is outside the 

0 County. Four of the watersheds are on the south side of t e 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 1ghline Canals run through the South 
Mountain Watershed. The Kyrene , Consolidated, Eastern, and Roosevelt Conservation District 
Canals run through the Lower East Maricopa Flocfcjway. The ACDC Canal serves as the 
northeast boundary for the Lower ACDC Watershecii'The Arizona, Grand, and Roosevelt Irrigation 
District Canals also run through the Lower ACDC Watershed. Tp e Highland and Western Canals 
are in the South Mountain Watershed. Powerline, Vineyar

7
d, cfnd Rittenhous . Dams are in this 

Region. 

• 

• 

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 RF Pima-Maricopa I dla~omrt'1'unities are in this region . All 
or parts of the municipal boundaries of Avondale , Apa¥ e Junction, Chandler, Gilbert, Glendale, 
Guadalupe, Mesa, Peoria, Phoeni{ Tempe, T£11eson, and Queen Creek fall within this region. Of 
these municipal areas the District performs f loodplain Management fo r Chandler, Guadalupe, 
Mesa, Tolleson, and Queen Creek. 

~I 
Physical Characteristic~·-. 
The area in general is;flat 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 b(opping). 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 hazards1which are bemg mitigated . Run-off from the urban development 
throughout the region and the irrigated far

1 
land in the Lower East Maricopa Floodway, Lower 

ACDC, and South Mountain Watersheds , ay 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 , 

73 
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Comprehensive Plan 2001 - Flood Control Program Report I 
military, and national forest ownersh ip are all under one percent of the total , which is well under. 
the total for the entire County. Map 4-5 s ows 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 whe compared to the overall County figures. Breakdowns of 
percentag.e of each land use for the individual watersheds ca./ e found in Appendix B. 

Approximately 400 square miles of the 875 square mile of tbe- total area have already been 
developed or are considered undevelopable. This leav~ 279 . 2 1~ uare miles of land to still be 
developed. I ~ r (j' /_ ---1-co:::::. ~75 

Socioeconomic Characteristics 
The Southeast Region (Maricopa County portion only) had a opulation of 1,651 ,400 in 1995. 
Nearly two-thirds (65 percent) of the total residents of Maricop County lived i~ this Region as of 
1995. The projected population for thn Region is expect to be 2,825,900 by 2025 or an 
increase of 1,1 7 4,500 over the 30-year time frame. The additional 1.17 million people is an 
increase of approximately 71 percent over the .,~O years. This 2.37 percent growth rate on an 
annual basis lags behind the state average of 2.77 .Rercent and well behind the overall Maricopa 
County rate of 3.2 percent per year. he Lower AGOG and Lower East Maricopa Floodway 
Watersheds are expected to haver the larnest populationJi~u'i'l's 30-year period. 

District Activities Completed l • 
Structural 
Structures that have been constructed in t e Southeast Region are the following (detailed 
descriptions are in Appendix B under each ~6p) : 

Upper Queen Creek / '· Lower East Maricopa Floodway 
No District Structures Salt River Channel 

Upper East Maricopa Floodway 
Powerline Dam (1967) 
Powerline Floodway (1968) 
Vineyard Dam (1968) 
Rittenhouse Dam (1969) 
Alma School Drain (1969) 

03/08/02 

Sossaman Channel and Basin (1977) 
Guadalupe Channel (1989) 
East Maricopa Floodway (1989) 
Gilbert Crossroads Park Basin (1992) 
University Drive Basin (1993) 
Price Drain (1997) 
Rittenhouse Road Channel (1998) 

Low/r ACDC 
Holly Acres Levee & Bank Stabilization (1984) 

Agua Fria Channelization (1988) 
Old Cross Cut Canal (1975, 1991) 
New River Channelization (1993) 
Arizona Canal Diversion Channel (1994) 
Camelback Ranch Levee (1999) 
Indian School Road Drain 

South Mountain 

74 

Guadalupe FRS (1975) 
481

h Street Drain 
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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 1 00,000 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 ~ the Southeast Region : · 

• Maryvale ADMS (1997) and the Durango ADMP (2000-01) were done for the Lower ACDC 
Watershed. j 

• Mesa/Gilbert/Chandler ADMS (1987-88, 1993-94), Lower East Maricopa Floodway Study 
(1980's) , Southeast Mesa ADMP (1996) , Higle :A.DMP (1999-00) , and EMF Capacity 
Mitigation Study (2000) for the Lower East M ricopa Floodway Watershed . 

• Hohokam (1980's), Foothills ADMS (1980's) , Laveen ADMS (1990, 1994) South 
Phoenix/Laveen ADMP (1997) , Laveen ADMP (2001) to the South Moun"tain Watershed. 

• East Maricopa County ADMS (1986-87) , Queen Creel< 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. 

• Queen Creek/Sanokai Wa~~raulic Master Pl

7
an (2000) for<the Lower East and Upper 

• East Maricopa Floodways ,._.ersheds. 

Hazard and Problem Assessment ) 
The Southeast Region is more heavily pop~ed than t~e other three regions. Population 
projections show the largest 30-year incre(J-se in toll umb'ers of people among the four regions. 
The population is expecte o increase 1,177,858 over ttie 30-year period. There are 279 square 
miles of area still availatle for development to hold this population. However, 229 linear miles of 
delineati~ns out of 440 still remain to be done so that these new ~es idents will not develop ~ n flood j 
and eros1on hazard areas. I /11 t/ .. , il'?,' Vl Aorres ~IJI(t h · 

.J ret I ~ ~ :, 

< ~ This Region also contains one of the County's largest repetitive loss areas. There are 59 
' structures in the floodway and 10,852 structu1es in the floodplain. The majority, 10,515 structures, 

are also in a moderate or severe erosion ~azard zone. In addition, there were 86 County road 
closures from 1996-2000 which were roug}lly 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. Re o flooding 

• 

pro or eac er:slle4-are 'R-1 individual write-u s in A pendix B. 1 his Region as 
contains the County's only repetitive loss area. 

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 .ate the following : 

indu 
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• A number of storm water drainage and channel projects need to be completed for this. 

Region. nYFAber of them have been identified in recent ADMP's and are listed in the next 
section. ~ l { 

• The 229 linear miles of watercourses need to be delineated. 

• A buy-out program needs to be presented to the property owners with their structu es in the 
floodway r Pn r,1"~ J ) : 2 ~5 I +I h, I t /;a$ - -Jt)o 

• A more detailed look at the approximate 1 0,800 strue ures at risk in the floodplain and 
severe erosion hazard areas needs to be done. 

• The dams and flood retarding structures were built { proximately 30 years ago. Remedies 
identified in the Structural Assessment Program ill need to be undertaken. 

Each of the above issues needs to now be prio · ized through the various different District 
programs. The District is responsible for the Flood lain Management for the majority of this area 
and, as the lead agency, has done a number of studies to idel)tify the hazards and solutions for 
these watersheds. The next section idnntifies the flood co~frol projects in the current CIP to 
mitigate these flooding hazards for the watersheds in the Sot;tneast Region . 

Future Activities Identified ·-., 
Capita/Improvement Program -- "-..... 
The CIP for Fiscal Years 2001/2002 to 2005/2006 (seer.I.able 4-t for project cost and year) 
indicates that the following projectsrlanned for the 'othe~ egion as follows: 

II> Upper East Maricopa Floodway vfatershed \ • 
)v...' ) ~~ 1 • 108 Sossaman Channel - The previous Jhannel section did not have sufficient capacity to 
1\"'r :X~ convey the 1 00-year peak discharge. T~ct com~eted the Sossaman drainage system. 

1 ~ 
1 

. The landscaping element of this proje.et has b~igned and will be installed by Fall of 

d1\~~-~·b· 2001 . ~ 
.,p )J,¥ / 

L rtt'J • 442 East Mesa ADMP 
• ,x... • )> Hawes Road Channel - The projHct will co'flsist of a channel and culvert improvements 
\" from Apache Trail to Emelita Avenue t help resolve drainage problems along Hawes Road 

within the City of Mesa. 

)> Elliot Channel (Ellsworth to EMF) - 1: is project includes a study to evaluate potential for 
combining flows from the proposety EIIiot Road Channel and Basin with drainage facilities 
for the proposed San Tan Freeway. 

)> Elliot Road Detention Basin and Outfa/( Channel - The basins collect runoff from the 
Crimson Channel and are intendnd to become multi-use facilities. The outfall channel 
conveys discharge from the Elliot Fload Basins,, from the Elliot Road Channel. 

" 
)> 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. 

)> Power/ine Detention Basin - Th is project involves construction of a detention basin • 
adjacent to the Powerline Floodway near Meridian and the Warner Road alignment. The 
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I 
basin will reduce peak flows in the existing Powerline Floodway and intercept surface runoff 
from Pinal County. Lh:~nr~l 

);> Southern Avenue Channel - The existing ,which is deteriorating1 does not have adequate 
capacity to convey the 1 00-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 IFlsurance Study on Queen . Creek 

Wash there are areas of significant breakouts particularly along the north bank of this 
reach. This project will increase the eross--sed ief\ of the wash to contain the 1 00-year 
flows. ~ 1 rAA "-lf a.c. r-t·0 

);> Sanokai Wash Channelization - Channelizatio of portions of the wash will be done to 
-mairrtaitt the hydraulic conveyance capacity. 
r proY( ~ 

Lower East Maricopa Floodway Watershed 1 
• 022 Central Chandler Drainage System - The City of requested the District 

cooperate and cost share in the modification and enh ncement of its existing storm water 
facilities to provide a 1 00-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 t fi Chandler's central area. 

I 
Phase 1 -Ivanhoe and ~Storm Drains (co plete~ 
Phase 2- Arrowhead !11mp Station~nd Force Main (design is complete) 
Phase 3- Galveston Basin and Erie Drains (design is scheduled for FY 01-03) 
Phase 4 - Denver Basin Pump Stati n 
Phase 5 - Hartford Force Main a)l-d"p-eeQ Road Cfrain 

• 102 Alma School Dr~ n- The 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 River l9cated in Section 17, T1 N, 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 chan)i rtel. 

• 121 East Maricopa Floodway (EMF) 
);> Capacity Mitigation Plan - This plan includes in-line and/or off-line detention basins with 

channel improvements between B oadway Road and Main Street to increase the capacity 
of the Floodway to convey the 1 00-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 alo9g) he EMF. The 
capacity of the EMF is at about 8,000 cfs. The existing condition 1 00-j'F. 1s 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. RittBnhouse Basin will mitigate flows from the Rittenhouse J8Ji 
Channel and the EMF. • 

• 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 1 0-year level of protection for 
contributing areas and will reduce drainage problerT)s 

1 
j /., 

• 49 1 HiQ./.g ADM . a c~ " lilt~ y dl. "J I r rTI 
~ WCD ailwater Analysis - This project is a study t evaluate the conveyance capacity of 

he existing RWCD Tailwater Ditch located adjacen 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 Cros roads Park Basin. 

/ 
South Mountain Watershed 
• 035 Town of Guadalupe- This project will provide a stor drain collectio system and four 

' retention basins located along the High line Canal that y.r111 capture and convey the 1 0-year 
storm event within the Town and east of Avenida Del Yaqui. Three of the basins will also 
serve as parks in the Town T ·swill all viare flooding for an mber of homes in the area. 

( t $ 11 s .CN _a rftU. '* los~, a AAS 7 
• 117 South P oemx Dramage Improvements .... · 

);;;> 43'd A venue I Southern A ~e::J:!Jasin - This basi ~fS-..an integ{ al component of the Laveen 
Area Conveyance Channe,t:·~ ..... :ill be a multi-usyracilit~--/ • 

);;;> Laveen Area Conveyance Channel - T~is project includes the design and construction of a 
conveyance channel capable of contJning a 1 00-year flood event in the vicinity of the 
existing Maricopa Drain. r----...__ 1 

);;;> South Phoenix I T~~ns -The 6asins wiiiPtovfcJe protection from a 1 00-year event for 
residents in Sout~Phoenix, farmla d, and a proposed high school and elementary school. 

);;;> Baseline Road Storm Drain -The roposed system is composed of underground pipes and 
basins that will provide flood protectio to re~tdents and sc ool facilities. 

• 630 Foothills ADMP 
);;;> Southeast Phoenix Regional Drainage System- The project is a series of basins and storm 

drains that will create a 1 00-year OIJ all system for a 4.5 square mile watershed . Basins 
will be used as park sites. / 

Lower ACDC Watershed 
• 124 Phoenix Rio Salado Project- lnv lves the environmental restoration of ap~roximately five 

miles of the Salt River within the Citv of Phoenix from the 1··1 0 Bridge to 191 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 Glendale/Peoria ADMP Update. 

03/08/02 • 
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);:> Northern/Orangewood Storm Drain -The project i ·1 0-year 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. 

);:> 6fh Avenue Storm Drain- 1 0-year frequency protectio for a three square mile area lying 
within the Cities of Glendale and Peoria. The projec 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 eactus Road and Olive Avenue and are 
presently owned and operated by Peoria. 

• 565 Durango ADMP I 

• 

);:> Durango Regional Outfall Project- The project consists 0f a principle outlet channel , three 
basins and two auxiliary channels. These auxiliary c an nels, located on 91 st and 99th 
Avenues will intercept and divert storm water runoff hich 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 ljflear basi and channel along the north 

side of the Grand Canal ext . nd1ng westerly fro 64thAv~ ue to New River. The project 
will have a 1 00-year stor capacity emoving about 7 45 structures from the 1 00-year 
floodplain. The channel w1ll 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. ,~of the project will include a channel from the 
Agua Fria Freeway/lig~ent to 73r Avenue~ earthen , linear, on-line detention basin 
from 6ih Avenuo/.?. 73r Avenue. The ADMP also recommends ten year capacity storm 
drains, located within Bethany Home Road and Camelback Road, extending from 59th 
Avenue to the Outfall Channel. 

I 
• 625 Metro ADMP 

)> 24th Avenue I Camelback Basin- This roject is proposed to reduce flooding for the area. 

Recommended Projects from On-going AQ Ps 
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 6ih 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 6ih 
Avenue, one near Buckeye Road and 75th Avenue, and one near Lower Buckeye Road and 
91 st Avenue. Total cost of this project is estimated at $55,000,000. 
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;;:. The 47'h Avenue Channel is approximately 2.25 miles long. It begins with a detention basin e 

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. ~ ,(o ~ ro 

I ) 

)> The Tres Rios Basins Project is planned for the southwestern portion of the Wate/shed. The 
Tres Rios Project calls for four dete tion basins, two leff the Salt River and twd e M the Gila 
River. The basins would be located between 1 o?'h Avenuo/ nd 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 oft/ project is estimated at $17,324,000. 

Structures Assessment I Dam Safety Pro ram 
????? 

Structures Analysis 
??? 

Multi-Use Pro ·ects 
???? 

•., 

r /; 

I 
I I 

~I 

In addition, the District C e existi g 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 t e 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 t/ ntenance issues. 
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.. Northeast Region 

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 mi es or about 22 percent of the total 
area in the County. Approximately 88 square miles o(this total area is shown as being outside of 
the District's boundary. Several of these watersheds extel>ld qut id of1 Mari pa County,

11
d 11i1 JD 

Upper Salt River Watershed is primarily located in Gila County ~t(19 fit srhl:al 'Mior:~ in· Pinai~Bounty e:s 1 
with the Maricopa County portion primarily within the onto National Forest. ~; 

.R.. Upper New River and the Upper Agua Fria Watersheds all extend well into Yavapai County. /"t~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. j 

• 

l e 

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~r eds. There are 
five major washes in the area: Cave Creek, Skunk Cr:eek, Indian Bend, amp Creek, and 
Sycamore Creek. There are a nu b"erof other washesp uch as..__§catter Wash in this Region . In 
addition , the Central Arizona Pro· ct Canal cr~sses diagonally 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 ACE>'c-G~I ancVSalt-Gila Aqueduct are also in this 
Region. Granite Reef, <1,a\le Butte, Cav Creek, Aaob Dam, New River, Dreamy Draw, and 
Apache Dam are all with .fl this Region . 

Several regional and interstate transportation corridors, which also serve the population in the 
southern portion of this region , cross throug the afua- lnterstate-17, State Route Loop 101 , and 
State Routes 51 and 87. 

The Salt River Pima-Maricopa and Fort McDowell 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, ang, /J empe are 
located within this Region. The District does Floodplain Management for Carefree- Cave Creek, 
and Mesa. . r: .-tr 1--r;;: r!J " -'T') 

II-IN_ (, f ) J-t' Jr7t ; o 'v J v 

Geology I Hydrology 
The Region in general is mountainous with slo es over 15 percent DE mqre than fifty percent of 
the area. The majority of the land area in tM· ef~e6S1 a ls'fn 0 Ke1l~ Ry r logic 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 patter~s 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 fo r the County as a whole. Native Amef!'can lands account for 6 percent of 
the Region versus just under 5 percen· for the County. lfn extreme is national forest which 
accounts for 51 percent of the Region versus 11 percent / Maricopa County. 

The land use patterns vary in certain aspects from M ricopa County. Open space accounts for 
nearly 57 percent of the Region versus about 33 percent for the County. This is primarily due to 
the large acreage of the national forest that is found /. ithin the Region. On the other hand, vacant 
land is about half as much as the County average and agricu7 tur is approximately one-fifth of the 
County average. Map 4-9 displays the land use patterns. 1 

Socioeconomic Characteristics 
The Northeast Region (Maricopa County portion only) had a population of 751 ,904 in 1995. This 
was approximately 30 percent of the total populatio , f e County at that time. The Northeast 
Region is the second most populated of the four~in-Mi:u;iedp-creeunty . The projected population for 
the Region in 2025 is 1,519,814 or an increase of 767,9 (), people ver the 30-year time frame. 
These additional 767,910 people ~ e an increase of ab ut 1 02' p,ittcent over the 30 years. This 
3.4 percent growth rate on an ¢mual basi~ is great r than the Maricopa County rate of 3.2 . 
percent per year. The Upper ACDC and Upp7r Indian Bend Watersheds are expected to see the 
largest increases. 

District Activities Comp~ ~/ 
Structural / · 
Structures that have been constructed in he Northeast Region are the following: 

Cave Creek Watershed 
Cave Creek Dam 
Cave Butte Dam (1980) 

Includes Dykes #1 , #2, #3 

Lower New River Watershed 
New River Dam (1985) 
Sun City Drain (1991) 

Skunk Creek Watershed 
Skunk Creek Channel and Levee 
Adobe Dam (1984) 

Middle Indian Bend Watershed 
Paradise Valley Detention Basin #4 
PVSP Cactus Rd Improvements (1991 ) 

03/08/02 

\ Upper,ACDC Watershed 
Dreamy Draw Dam (1973) 
Cave Creek Channelization (1991) 
Skunk Creek Channelization (1991) 
Scatter Wash Channel (1995) 
Up~er East Fork Cave Creek (1996) 
101 Street Wash Basins (1997) 

Lower Verde Watershed 
Buckhorn-Mesa Flood Retarding Structures 

a) Spook Hill FRS (1979) 
b) Spook Hill Floodway (1980) 
c) Signal Butte Floodway (1984) 
d) Pass Mountain Diversion (1987) 
e) Signal Butte FRS (1987) 
f) Bulldog Floodway (1988) • 
g) Apache Junction Dam & Floodway (1988) 
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Non-Structural esf• 'Y'ttf ' f, .r{VI 

487.4 linear miles of watercourse deli eationp h~?v..e been completed in the Northeast Region out 
of a~d 2,013.3 linear miles from the10 ,000 USGS Hydrography. Delineations have 
been done in all of the watersheds, with the mos· in the Lower Verde Watershed. About 85,300 
drainage permits and 617 floodplain use permits were issued from 1990 to 1999. 

Studies 
The following studies have been .done or are in process for th l arious watersheds in this Region: 

• Cave Creek/Carefree ADMS (1993) , Apache Wash D[ ainagefgorm Drain Master Plan 
(1990)1\fown of Carefree AD P 200 ) for he Cave; Cr ek Watershed. ) 

/'!fl. ,.- & ve Cr~/1 4'- ,.tsh t1.ft"~'< ' . .f,r/k. 'Cis1t'/ f h11 c o 
• ACDC II. MS (1986, 1993' , lendale/Peoria ADMP (1987, 2001) r the l ower New River 

Watershed. 

• Spook Hill ADMP (1987, 2002) for the Lower.?' erde Watershed. 

• Scottsdale/Paradise Valley ADMS (1980's) and pper Ea~t Fork Cave Creek ADMS (1986-
87) for the Middle Indian Bend Watershed. 

• Adobe Dam (1980's, 2002) and Skunk Creek Watercourse Master Plan (2001) for the 
Skunk Creek Watershed. ' 

• ACDC ADMS (1986, 1992) covering 69 percent of the Watershed for the Upper ACDC 
Watershed. . ~ I 

• Desert Greenbelt (1980's) ~untai\ Hills (1996-97) forme Evergreen Watershed . 

• Pinnacle Peak ADMS (1980's) for the Upper Indian Bend Watershed. 

• New River ADMS (1995) for the Up7 w River W~rshed. 

Hazard and Problem A~ent 
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 incre~se 75'8,208 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 delineaL ns out of 2,013 still remain to be done so that these I 
new residents will not develop in flood ' nd erosion hazard areas. The low population and fuj ' 
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 .~ 0- j~e following: 

• A good portion of the 1 ,525 linear iles of watercourses need to be delineated. 

• The 12 dams and flood retardin!~ structures were built from 1973 to 1988. Some are 
reaching the end of their. design lives. Remedies ideJ tfied in the Structural Assessment 
Program will need to be undertaken. 

• A buy-out program needs to be presented to the 1 8 property owners with their structures 
in the floodway. A number of the have been identified in recent ADMP's and are listed in 
the next section . ,. l'll r 1-rl _ .>f~ ,2 .. ""1L5 · ;,{ At·~ jf fi 

0 
4 -fo· (If), 

• A more detailed look at the approximate ,200 structures at risk in the floodplain an 
severe erosion hazard areas needs to be done. 

Each of the above issues needs to n w be prioritized tL gh the varia~ 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 stydies to identify the hazards and solutions for 
these watersheds. The next section identifies the flu_od control projects in the current CIP to 
mitigate these flooding hazards for the watersheds in the7~ ~gion. 

Future Activities Identified r -~ • 
Capita/Improvement Program 
The CIP for Fiscal Years 2001/2002 to 2005/2 06 (see Table 4-4 for cost and year) indicates that 
the following projects are planned for the N~f(s follows: 

Lower Indian Bend Wate~-.. 
• 027 City of Scottsdai'e 1 / t 

)> Osborn Road Storm Drain - The roject~COf1Sist of approximately 2.5 miles of storm drain 
with 1 0-year level of protection for contributing afeas and will reduce the required pipe sizes for 
the downstream storm drain. 

• 125 Salt River: Tempe/Mesa Habitat itigation - This project includes a study of the 
vegetation maintenance alternatives j maintain conveyance capacity of the Salt River 
Channel upstream of the existing Tempe Town Lake. 

Middle Indian Bend Watershed 
• 120 Scottsdale Road Corridor Drainage - The first phase of this project is to identify the 

drainage problems and develop cost-r~ffective 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. 

• 580 AGOG ADMP: Ooubletree 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 1 0-year storm drain system in Doubletree 
Ranch Road, with storm drain laterals extending along the adjacent streets. 

Upper ACDC Watershed 
• 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 1 00-year 
floodplain on the Upper East Fork of Cave Creek. These modifications will allow for the 
removal of over 400 homes and numerous commercial es ablishments along Bell Road from . 
the current FEMA delineated floodplain . 

Lower New River I 
• 400 Skunk Creek I New River 

)> New River Bank - Paradise Shores - This roject is to provide bank stabilization and 
armoring along the west bank of the New Ri er. This is the only portion of the west bank 
unprotected between Bell Road and the New River confluence with Skunk Creek. 

)> B:fd Avenue GCS I Bell Park- This is one of several p ojects to impro( e the conveyance 
capacity and provide bank protection along the New f;i(ver. The constructed improvements 
would be a grade control structure and channelization near the 83rct Avenue crossing. The 
City of Glendale will be putting a bridged cro.ssing at 83rd Avenue and New River. 

··· ... , 
)> New River: Grand to Skunk Creek- This project would include channelization and bank 

protection along the reach of the New River fro/m the 101 nd Skunk Creek confluence 
south to Grand Avenue. r t. ~ 1 _ . 

) ~<~· tt: " , UXJP 
Cave Creek Watershed 
• 041 Town of Carefree: Carefree Town C Rte..(prainage Flooding in this area has resulted in 

damages to existing commercial buildiogs. lmpm~nts to the existing drainage facilities is 
required. / 

• 520 Adobe Dam I Desert Hills ADMP 

Lower Verde Watershed 
• 420 Spook Hill ADMP ) 

I 

• 670 Fountain Hills ADMP: Ashbrook/B tboa Wash Improvements - The project will provide 
1 00-year protection for 39 resident , 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 I Dam Safety Program 
????? 

03/08/02 
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Structures Analysis 
??? 

Multi-Use Projects 
????? 

I 

In addition, the Dislr~ill utilize existing floodplain and ~age regulations to minimize and 
prevent damages rop-1 flooding problems. The Floo plain Delineation Branch has plans to 
delineate an addition XX linear miles outside of the A MP's and other studies being prepared. 
Operation and main nance of existing structures wi e ongoing to preserve the life of facilities 
and prevent flooding from occurring due to mainten 

I I 

I 
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Northwest Region 

Description 

I 
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 Maricop 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 Ya apai County. Approximately a third of 
the Trilby and Lower Hassayampa Watersheds are also in Yavapai County. The Upper 
Centennial Watershed is in also in Yavapai and L9 Paz Counties in addition to the extreme 
northwest Maricopa County. The western portion ~}tile Lower Centennial Watershed is located in 
eastern La Paz County. The Northwest Region is t5ounded on the west by La Paz County and on 
the north by Yavapai County. It is approximately bounded on t e south by the/ Gila River and on 
the east by the Agua Fria River. ...,( / 

"hfiJV' 

The Gila, Agua Fria and ~assayam~a Rivers are in this Region. The Central Arizona Project 
Canal runs northeast ff6"m 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 Lu e. There are several dams 
and FRS's in this Region. r / 
The Region is not as populated as the previa s two discussed, but a major network of roads for 
regional and interstate travel crosses through all of the watersheds. These are lnterstate-1 0, U. S. 
Route 60, State Routes 74 and 85, State JfOOt oops 1Qt1 and 303, Sun Valley Parkway, Old 
U.S. 80 and MC 85. r.: 
All or parts of the municipal boundaries of Avondale , Buckeye, El Mirage, Glendale, Goodyear, 
Litchfield Park, Peoria, Surprise, Youngtown, and ~ickenburg are located within this Region . The 
District does Floodplain Management for Buckeye, El Mirage, Litchfield Park, Surprise, and 
Youngtown . 

Physical Characteristics 
The area in general is mountainous with large 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 conservaf n 
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 G"la / d 
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Agua Fria Rivers is being planned with recent studies underway. This- &Ret:HG restore riparian . 
areas along these corridors. (Y}£-{ } 

.. 
Land Status 
Land ownership patterns in the Maricopa County portion of the Northwest Region vary widely from 
most overall County percentages. For in:>tance, private ownersh ip 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 1 0 percentage points higher than the Maricopa Co nty average. There are no Native 
American lands or national forest in thn Northwest Region/versus nearly five percent and 11 
percent respectively for Maricopa County as a whole. / 

11 d 
The land use patterns vary in certain aspects from M ricopa County(' Vacant land accounts for 
nearly 78 percent of the Reg,ion versus about 51 per ent tor the County. Agricultural use is just 
over 1 0 percent as compare o the cou ty ave rag of S&V~fl, percent. On the other hand, open 
space is less than one quarter as much as he County verage and residential use is 
approximately 40 percent of this averagH. Map 4-13 displays e breakdown 9f 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 <;ounty at that point in time. 
The Northwest Region is the third ost populated regioy"0 the fod'r in Maricopa County. The 
projected population for the Regio n 20:~5 i~ 535,699 r an incre~e 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 annu~ar exdeds the projected growth rate of 3.2 
percent for Maricopa Cou . ~velopmem1 pressure iS"-tRt~nse in portions of this Region. 

District Activities Completed 
Structural .. 
Structures that have been constructed in the ortht est Region are the following: 

Buckeye Valley Watershed 
Buckeye FRS 1, 2, 3 (1975) 

Lower Centennial Watershed 
Centennial Levee (1985} 
Harquahala FRS and Floodway (1982} 
Saddleback FRS and Diversion (1981) 

Lower Hassayampa Watershed 
Sunset and Sunnycove Dams (1976) 
Casandro Wash Dam and Outlet ("1996) 

Trilby Watershed 
McMicken Dam and Outlet Channel (1956) 
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White Tank A Watershed 
El Mirage Drain (1990} 
Sun City West Drains (1990) 
Dysart Drain (1996) 
Colter Channel 
Agua Fria Channelization (1988) 

White Tank B Watershed 
White Tanks FRS 3 (1954) 
White Tanks FRS 4 (1954) 
Perryville Bank Stabilization (1984) 
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I 
Non-Structural e sf,'tA/J.I (J. +It\~ 
854.7 linear miles of detailed delineations have been completed in the Northwest Region out of4in 
e t1 3,022.8 linear milesf.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 th / Bistrict for this Region : 

• Buckeye/Sun Valley ADMS (1989, 2002)for the Buckeye Valley Watershed. 

• Glendale/Peoria ADMS/ADMP (1993, 2001) forth ower Agua Fria Watershed. 

• Wickenburg ADMS (1992) for the Lower Hassayampa Watershed. 

• Wittmann ADMS/ADMP (1989, 2003) for the 
1

·rilby Watershed . 

• White Tanks ADMS/ADMP (1989, 1992, 2003) for White T. nks A and B Watersheds. 

• The Agua Fria Watercourse Master Plan (2002).-f~ r: I' We flr. uds. 
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 o/Djected to be much greater 
than for either of the more populat~astern regions o Efr'the next 30 years. This percentage 
increase is primarily due to the smjlner population base i this regio'n in 1995. There is a potential 
population increase of 416,352 o-ler the 30-ye\u period. There are 1 ,458.26 square miles of area 
still available for development to hold this pop~ lation. Areas that are developing rapidly are those 
watersheds that border on the western edge e Phoenix etropolitan Area. 

Approximately 2,168 linea m1f'es of delineations out of 3,tf3 still remain to be done so that these 
new residents will not de elop 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. I ~ additi0n, there were 566 County road closures from 
1996-2000 which were concentrated in the White Tank A, Lower Centennial , Lower Hassayampa, 
and the White Tank B Watersheds. Major flp oding occurred along the Centennial Wash in the 
winter of 2000 causing severe flood dama~. Additional reported flooding problems for each 
watershed are in the individual write-ups i/ ppendix B. 

Table 4-3 shows the Northwest Region 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 W'.S'-t e following: 

'l'ki l,f; 

• 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. 
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• 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 prop rty owners with theirs ructur s 
in the floodway 11'"-rl pr-ror: 1 "\t ." ,tf..MII1 ~') IYl fne. fl,"ks, 11 n 

) j fr tif" I 

• A more detailed look at the approximat 524-795 structures at risk in the floodplam nd 
severe erosion hazard areas needs to be done. 

• Some of the dams and flood retarding structures were uilt approximately 30 years ago. 
Fissures in the McMicken Dam have been identified. · emedies identified in the Structural 
Assessment Program will need to be undertaken. / 

• A study of the various road crossings that have Been closed due to flooding should be 
done. 

Each of the above issues needs to now be prio /zed through the various different District 
programs. The District is responsible for the Flood lain 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 co rol projects in e current CIP to 
mitigate these flooding hazards for the watersheds in the No west Region . 

..... 
Current Future Activities Identified -....... 
Capita/Improvement Program , 
The CIP for Fiscal Years 2001/2002 to 2005/2006 (see l a le 4-4 for; ost and year) indicates that 
the following projects are planned f~e No~hwest Re; as-t~s: 

Lower Hassayampa Watershed / ) • 
• 211 Buckeye/Sun Valley ADMP- Study 

Trilby Watershed r--........_ I 
• 344 Wittmann ADMre- study ' ~ 

Upper Centennial Watershed 
• 345 Aguila ADMP . 

~ Hazard Mitigation Grant Program ·- T~is prd(ect is to purchase and relocate approximately 
10 to 20 residences located in the flood lain in Aguila. On November 21, 2000 a severe 
rainstorm flooded the area, causing exten ive damage to homes and placed lives in danger. 
The District conducted a study and dec7·d a 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 1 00-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 
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I 
White Tank A and B Watersheds 
• 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 Corrido·r I White Tanks ADMP Update - Stu / 

Lower Hassayampa Watershed ,~ ~ / 

• 343 Sols Wash Hassayampa v+te,X~urse Mastey Pian- Study 

Recommended Projects from On-gdmg ADMPs / 
Additional projects that were recommended through the A7ea Drainage Mas;,er Plans or other 
studies but not yet included in the CIP are the following: 

)> Reems Road Channel- The proposed project includes the construction of a channel along 
Reems Road to convey off-site drainage for the 1 00-year storm water event. The project 
would protect one arterial roadway, three colrector roadways, the City of Surprise's waste 
water treatment plant, and other utilities. 1 

)> Bullard Wash Phase II - Tryf'Phase includes a eartherl--gfeenbelt channel along Bullard 
Wash from Lower Buckeyj{ Road to MyDowell oad. This diversion channel will divert a 
portion of the peak storm flows from} Bullard Wash through existing detention basins 
located north of 1-10, and then outlet to the Agua Fria River. This project will reduce the 
floodplain and protect the Phoenix-G ,, odye ·f...~Jnd nearby development. 

~-.. 
Structures Assessment I Dam Safety Program 
????? 

Structures Analysis 
??? 

Multi-Use Projects 
???? 

I 

In addition, the District will utilize existing floodplain and drainage regulations to minimize and 
prevent damages from flooding problems. T e Floogplain Delineation Branch will delineate an 
addition XX linear miles outside of the ADMP- eing;,erepared. 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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Southwest Region 33~ ~t4are m, k3 cJ{ wh, ~ cue L-Jt/h tYJ fk Qf1Jnf; or 
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The Southwest Region cover; 10 watersheds in the southwestern portion of Maricopa County. 
These watersheds are Ajo, G Ia Bend, Gillespie, Lower Gila, Painted Rock, Santa Rosa, Sentinel , 
Theba, Vekol , and Watermr n. The exact location is shown on Map 4-2. These watersheds 
contain 3,473 square miles er: early-38-~e.J:GeRt-ef-tfte-tetal-amaJ.o_tb.e-Got:tffiy . ~ma.tely 
1 ~-8-sqaa e miles re eutside-e MariGeJ3a 6 uAty. All but three of the watersheds have areas that 
extend outside the District's boundary. Lower Gila and Sent'nel both extend into· eastern Yuma 
County. Waterman and Vekol Watersheds both extend into western Pinal County. The Ajo 
Watershed extends into both southeastern Yuma CountY/ nd 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 b Yuma County, on the south by Pima County, 
and on the east by Pinal County. The northern boundary is rouWi ly formed by t e Gila River in the 
northeast and Centennial Wash in the northwest. The Gila iver 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 Ma icopa Motfntains wilderness areas are 
scattered through this region . Th southern portion the ·regt0n is the Barry M. Goldwater 
Gunnery Range IIVht&n { M1a ms -fk _ a ~~~ 1 t:tnJ Sctttce . JJlw/l t; ,Ji 

The Gila Bend Indian Community and portio s of the Gila River and Tohono O'Odham Indian 
Communities are in this region. All or part oHil~unicipal boundaries of Avondale, Goodyear 
and Gila Bend are in this egl9n. Uninco porated communities include Agua Caliente, Sentinel, 
Palo Verde, Arlington , a . d 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 Gr p for soils. A, C and D Hydrologic Groups are 
distributed through \ the Region. The So thern half of the Region · the Barry M. Goldwater 
Gunnery Range1was 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 planned1 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 younty aver ges 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 qua~r of a percent of the land use occurs 
versus nearly seven percent for the County as a w7 ol . Map 4-17 shows the land use patterns 
throughout the Region. 

Socioeconomic Characteristics 
The Southwest Region (Maricopa County portion only) had a ~ pulation of 5,570 people in 1995. 
This was approximately one-quarter of one percent of the tota 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 3o':.y ear period. This 33.7 percent growth rate 
on an annual basis far exceeds the ~cled orowth rat~~t for Maricopa County. 

District Activities Completed / ) • 
Structural 
No structural projects have been completE~d by the District in the Southwest Region. 

·- ·~ I 
Non-Structural , f2L.>1l ~ 1 l>~L} ~ 
156.0 linear miles of wa rcourse delineations have been completed in the Southwest Region out 
of ·m-ated 2,273. linear miles~ from the100,000 USGS Hydrography. Delineations have 
been done in seven of the ten watersheds, with t~e most in the Waterman Watershed. About 
1,180 drainage permits and 16 floodplain us "J ermfts were issued from 1990 to 1999. 

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

• Gila Bend ADMP (1980's, 2001) fo1rthe Gila Bend, Theba, and Painted Rock Watersheds. 

• Rainbow Valley/Waterman Wash ADMS (1980's) for the Waterman Watershed. 

• The El Rio Watercourse Master Pia. \ 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 . owever, 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 2,27 4 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 . R ported flooding problems for each 
watershed are in the individual write-ups in Appendix B. / 

Table 4-3 shows the Southwest Region Watersheds tha re 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 addressed.anr the following: 

;'tk J /ALJ. 

• A portion of the 2,118 linear miles of waterco rses need to be delineated. 

• A buy-out program needs to be presented to, the propert owners with their structures in the 
floodway 'v i r l' priOrf fJ ~ I j1l '-lv re rzh,tt',~f t?frtS t'r} A,) /It>{ /;hjtlrrl C&f1"~ . , ., . 

• A more detailed look at the approximatej1 48 structures at risl< in the floodplain nee s to be 
done. 

Each of the above issues needs to now be prioritized through t e various different District 
programs. The District is responsibl or the Floodplain anageme t for the majority of this area 
and, as the lead agency, has don several studies to i . ntify tfle-. azards and solutions for these 
watersheds. The next section id ntifies the food control projects in the current CIP to mitigate 
these flooding hazards for the watersheds in t e Southwest Region. 

Presently Identified Future Activities r-----.._ I 
Capita/Improvement Pro~ ' ~ 
The CIP for Fiscal Year~001/2002 to 2005/2006 indicates that there are no projects planned for 
the Southwest Region. 

Recommended Projects from On-going AD~s / 
There are no projects currently recommend:J in recently completed studies for this report. 

However, the District will utilize existing fleodplain 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's 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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Summary 
Considerable measures have been taken to minimize or eliminate flood control hazards 
throughout the County. But with the rapid and continuing growth Maricopa County has 
experienced in conjunction with funding limitations there is much left to do. The best approach is 
to first assess risk through a prioritization process for each watershed and then establish a 
schedule to complete needed projects over time. This has been done for the most part through 
the Glf process. Approximately 40 additional projects were done through the CIP program since 
the t.96 report. A good portion of the urban area problems ha e been addressed. There are still 
ar aSof oncern in the heavily developed portions of the Me ropolitan Area, but the District now 
has e opportunity to get ahead of development to prevent similar situations from happening. 
The upcoming ADMP studies will look at implementatio of the District's non-structural and low- (/li.fc /'
impact programs. The recently completed North Peori Area Drainage Master Plan for the Lower 
Agua Fria Watershed demonstrates the use of ' ~ on-structural principles using a "Rules of 
Development" approach. Future flood manageme for the District will employ a combination of 
these principles with structural fixes as needed. 
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CHAPTER 5. COMPREHENSIVE FLOOD MANAGEMENT PLAN 

Overview 
Maricopa County is too vast to determine all of the flood hazard problems in a short time frame 
especially when areas remain unpopulated and lives and property have not been at risk on a 
constant basis. As indicated in the previous chC\pters approxirpately 30 percent of the County is 
still available for development. The approximatet64 percent/ flat may nor urbanize, such as the 
National Forest, Gunnery Range, and steep slop s, still contnbutes to the flood hazards and must 
be addressed. The population is expected to increasy by about 2.4 million people by 2025 
expanding further out in the County. It is likely that these people will locate in these outlying 
areas. There are still urbanized areas that have not een completely delineated or all proposed 
projects not yet completed. As noted in Chapter 4 t~ re are numerous projects to still complete in 
the urbanized areas. / 

The District is required by State law to produce a report tQ' describes ex~ting facilities and 
programs for flood control mitigation as well as identify fut!Jt'e flooding problems. In addition, a 
Floodplain Management Plan must be part of Maricopa County's application to the Insurance 
Services Office for the NFIP Community Rating System. This is required because Maricopa 
County is a Category C community (1 0 or more repetitive losses). Currently the County's rating is 

"-. 

CRS Class 5. Credit for this program is provide~dr prepari rg , adopting, implementing, 
evaluating, and updating a comp:e~ive floodplain ma ag~nt,plan (FPM). Up to 235 points 
are provided for a series of plann~ steps. Ty se step are the fOJlowing: 

Subsection Ste _ Max. Points 
a. Organize to prepare th lao__ · 1 1 0 
b. Involve the public . ~ 48 
c. cperan=rate with other agencies 18 
d. t(ssess the hazard 10 
e. Assess the problem 35 
f. Set goals . I 2 
g. Review possible activit es 30 
h. Draft an action plan 60 
i. Adopt the plan 2 
j. Implement, evaluate, a t:l revise 10 
k. Ado t a Habitat Cons rvation Plan 1 0 

A number of the above items are addressed throughout this Comprehensive Plan . This chapter 
will recap those items and cover the remaining issues on the list. 

Plan Organization 
This Comprehensive Plan was prepared by a professional planner (AICP) with the assistance of a 
committee composed of staff from several of the branches that will be implementing the plan. The 
list of team members is noted on the inside cover sheet. This Team met weekly for close to two 
years to gather data, discuss the data, and develop the Comprehensive Plan. The Plan has then 
gone through an extensive internal review by District Division and Branch Managers and other 
staff who will be involved in the implementation of the District's flood management programs. In 
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addition , the County's Planning and Development, Parks and Recreation , Transportation , and A 
Environmental Services Departments provided input on the Plan. W' 

Public Involvement 
This Plan went through numerous meetings where the public was invited to attend to review the 
Plan and offer input. The District also held an information meeting before the Flood Control 
Advisory Board in April 2002 as well as the required public hearings per Arizona Revised Statutes 
and the CRS Program. The affidavits of meeting notice p blicatiqn and sign-in sheets are 
included in Appendix C. The District has a web page were this document was posted for public 
review beginning in April of 2002. Public information me/ etfngs on the Plan were held in each of 
the Board of Director's Districts. 

The District uses an Area Drainage Master Plan pro ram to assess the hazards and problems by 
watershed because of the County's vast area. The e studies give a more localized view of issues 
and solutions to flooding problems for the citizens to particip te in. There were X of these 
ADMP's prepared in the last five years where public meetin ·s were held that gave additional 
information on specific areas that has been summarized in ~Is Plan. The record of these public 
meetings is included in Appendix C. 

Coordination with Other Agencies , 
As above, with the public input process, other agencies are offered th~ opportunity to participate in 
the Comprehensive Plan developmept-o_n two levels. Th~fi'ffit, beinjllhe extensive external review 
period in April of 2002 for all munisi~alities and affected;igenci~to provide comment on this Plan. 
which was distributed to them. / In addition,\ throughout the year agency representatives sit on 
technical advisory teams for the various ADMP's that are prepared by the District in partnership 
with these agencies. This list of ADMP's p~~d in the ~st five years and agencies that were 
involved in the planning process are noted ·,; Appertdi C. 

Assessing the Haz~ Problems 
In the 42 years the District has been in existence considerable progress has been made to study 
and resolve the flooding problems in Marico a CouJifty. However, there is still much to be done. A 
general list of issues is as follows: 

• 11 of the 37 watersheds within the District's boundary have not yet been studied, 
• Of the remaining 26, approximately 1 ~~ of these studies are over ten years old, 
• 6,950 of 8,730 linear miles of 100,000 / SGS Hydrography remain to be done, 
• An estimated 423 structures are in the floodway and 22,000 in the floodplain with 14,511 of 

these in moderate or severe erosion hazard zones, 
• Development pressure to the tune of :~,500- 3,600 new residential starts are expected per 

month spreading into areas not yet delineated or studied, 
• Not all flood problems have been add ressed in the existing urbanized areas. 

Chapters 1 through 3 give a background on conditions that affect District activities and the 
pr~r~s that have been in progress to address the flood hazards and problems. Chapter 4 
se as the District's report to meet ARS § 48-3616 which gives a summary of existing structural 
an r:le>n-structural projects to mitigate flooding problems and identifies future projects and. 
problems by watershed. 
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Because of Maricopa County's vast size, assessment of the remaining hazards and problems is 
done by watershed through the ADMS/ADMP program. An ADMP may cover one or more 
watersheds. Eight of these studies were begun in the last two years with five of these studies just 
being completed . Anticipated projects from these studies are identified in Chapter 4 and detailed 
in the District's current CIP. Map 5-1 shows the location of studies and the six studies that are 
starting up. District studies include environmental hazards identification, environmental 
characteristics evaluation , multi-use opportunities, public involvement, development and 
evaluation of alternatives. When practical , studies will contai . a "Ru les of Development". section 
which applies non-structural and low-impact solutions to de elopment while incorporating trails 
and other multi-use opportunities. The North Peoria ADMP completed in February 2002, contains 
this element. 

Floodplain Management Goals 
One of the tools that the District uses to set a cours for future direction and type of projects to be 
done is the annual Strategic Plan. This Strategic Plan is prepa ed by a Team made up of staff 
members from the District's Divisions. The Strategic Plan is Clopted by the !ifoard of Directors. 
The current strategic planning process for the District, M naging for Results, produced the 
following Floodplain Management Goals for FY 01-06: 

1. The Flood Control District will conduct two studies e_er year for the next five years to identify 
flood prone areas, limit growth in those areas, and establish plans or the required drainage 
infrastructure. . /'~ 

2. The Flood Control District will~~ each -~ear for thf next five years, two major areas of 
Maricopa County that are not yet under de elopment, but are expected to be according to the 
Maricopa Association of Governments' pro ections. 

. I 
3. Each year for the next five years, the Fl~oi--Ql§trict will evaluate five existing flood 

control facilities' safet mon1 oring procedures, evaluate District-owned flood control facilities , 
and begin plans to rrlltigate, upgrade, or redesign these facilities to reduce the increased risk 
and liability associated with them , meet t4Wregulatory requirements, and maintain or improve 
their flood control functions. \ I 

4. The Flood Control District will initiate at lea\t one project each year for the next five years that 
uses innovative and resourceful operational and financial strategies. 

5. The Flood Control District will evaluate rle existing flood control facilities each year for the 
next five years to determine how they ean be made more aesthetically pleasing or used as 
multi-use facilities. 

6. The Flood Control District will plan and design future flood control projects to incorporate multi
use facilities where practical. 

In addition, The Maricopa County Comprehensive Plan 2020 - Eye to the Future, adopted by the 
Board of Supervisors on October 20, 1997, identifies the following Goals, Objectives, and Policies 
that pertain to the District's programs and activities: 
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Land Use 

Goal: Promote efficient land developmElnt that is compatible with adjacent land uses, is well. 
integrated with the transportation system, and is sensitive to the natural environment. 
Objective L 1 Promote infill development. 
Policy L 1.2 Explore financing mechanisms to pay the cost of capital improvements necessitated by new 

development. 

Objective L3 Encourage innovative and varied approac s to development. 
Policy L3.2 Encourage flexible standards to accommodate mnovative and varied approaches to 

development. / 
Policy L3.3 Encourage the use of unit plans of developmeot for residential with more than ten dwelling 

units. 

Objective L 1 0 Promote the balance o·f conserv · ion and development. 
Policy L 10. 1 Encourage the preservation of environmentally sensitive areas through the transfer of 

development rights, density tmnsfers, or other suitable echniques. 1 

Policy L 10.2 Encourage building envelopes and localized gradin , to reduce blading and cut and fill, in 
environmentally sensitive areas. · 

'·· ., 

Policy L 10.3 Encourage and provide incentives for clustered development patterns within Development 

Policy L 10.4 

Policy L 10.5 

Policy L 10.6 

Master Plans. 1 

Encourage the devefonC ot crit~l area pr rams to plf.serve environmentally sensitive 
areas in a manner th7~~';;t~ds pri l te property rights. 

Encourage development standards for hillsides and other environmentally sensitive lands 
that allow street standards ana' o~tructureAo respond in an innovative manner to 
topography a~age. ' ~ 

Encourage~e prese;;,~tion of ridgelines, foothills, and mountainous land with slopes of 
15% or greater. 

I 
Objective L 11 open space system. 
Policy L 11. 1 Support techniques for acquisl ion nd maintenance of open space. 

Policy L 11.2 Preserve and respect private pro erty rights in any future designation of open space areas. 

Policy L 11.3 Encourage the protection of ' ridgelines, foothills, significant mountainous areas, wildlife 
habitat, native vegetation, and riparian areas. 

Policy L 11.4 Discourage development within major 1 00-year floodplains. 

Environmental 

Goal 1: Promote development that considers adverse environmental impacts on the natural and 
cu ltural environment, preserves highly valued open space, and remediates areas contaminated 
with hazardous materials. 
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• Objective E1 

Policy E1.1 

Encourage preservation of significant mountainous areas with slopes over 
15% for parks, open space, and/or compatible recreation use. 
Conduct site evaluations in the planning stage. 

• 

Policy E1 .2 

Objective E2 

Policy E2.1 

Policy E2.2 

Objective E3 

Policy E3.1 

Explore incentives and options for preservation. 

Promote development that is compatible with the visual character and 
quality of site. 

Encourage guidelines for building construction, mod· ication, and landscaping that reflect 
community or regional character. 

Encourage preservation of scenic corridors an 

Promote the appreciation and pre ervation of significant archeological and 
historic resources within the frarr{ework of state and federal laws, 
regulations, and guidelines. 

Conduct surveys and evaluations for cultural resourc s as required by the Arizona 
Antiquities Act, the State Historic Preservation Act, e National Historic Preservation Act, 
and other applicable laws, regulations, and guidelines. 

· .. 
Policy E3.2 Implement mitigation measures for cultural resources as required by the Arizona Antiquities 

Act, the State Historic Preservation Act, the'National Historic Preservation Act, and other 
applicable laws, regulations, and guidelines. I 

Policy E3.3 Consider alternative !·t;;;; sourer for imp ct avoidan'fe or mitigation or impacts to 
significant cultural ;Jc;~~~::S. J 

Objective E4 Encourage the protection o~bitat with" the framework of state and 
federal laws, regulation , and gUkt~s. 

Policy E4. 1 Identify priofifYfiabitat areas subject to development in compliance with Endangered 
Species A~ and other applicable laws, regulations, and guidelines. 

Policy E4.2 

Policy E4.3 

Policy E4.4 

Policy E4.5 

Participate in the inventory and c/assific<Jfion of habitat for noted important species in 
priority areas if required by state \~ federal laws, regulations, and/or guidelines. 

Develop habitat conservation plan for protected species if required by state or federal 
laws, regulations, and/or guide/in s. 

Explore incentives to preserv habitat. 

Explore methods to acquire lands classified as priority habitat areas as part of an open 
space plan. 

Objective E5 Promote the protection and preservation of riparian areas within the 
framework of state and federal laws, regulations, and guidelines. 

Policy E5. 1 Encourage site evaluation and classification of riparian-areas as required by the United 
States Army Corps of Engineers 404 permit program or by other state or federal laws, 

• regulations, and/or guidelines. 

Policy E5.2 Consider incentives and options for preservation. 
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Objective E6 Encourage the reduction of pollutants in rivers and streams within the A 

framework of state and! federal laws, regulations, and guidelines. W 

Objective E7 Discourage new development in major 1 00-year floodplains. 
Policy El. 1 Ensure that local floodplain management regulations remain in conformance with state 

flood control statues and the National Flood Insurance Program (NFIP) rules and 
guidelines. 

Policy E7.2 

Policy E7.3 

Policy E7.4 

Review proposed floodplain uses and issue only ap ropriate permits and clearances. · 

Review existing 1 00-year floodplains as necessa against changed conditions and obtain 
revisions through Federal Emergency Management Agency (FEMA) where necessary. 

Encourage flood identification studies in afj as where development is imminent or ongoing 
to identify 1 00-year flood hazard areas. 

Policy E7.5 Continue public education efforts pertaining to the~ ious uses of 1/o<jd-prone properties. 

The following are the goals, objectives, and polic;:~es for the Maricopa County Comprehensive Pan 
2020 Open Space Element that was recently added to the County Plan: 

Open Space I 

Goal : Maintain and, where neces~ncourJge expa e:Jing the o en space system for Maricopa • 
County to address public access, connectivity, education, preservation, buffering, quantity, quality, 
and diversity for regionally significant open sp ces. 

Objective 0 1 Promote physical and ,,. ual pul:l ~s to open space resources. 
Policy 01.1 Encourag~e.protect and improve public access to open space resources. 

Policy 01.2 Encourage protection of view corridors within new and established scenic corridors. 

Policy 01.3 Encourage protection of public:~~ ess a{ ound existing regional parks from urban 
encroachment. 

Objective 02 Establish regional opens ace connectivity and linkages for both 
recreation and wildlife IP rposes. 

Policy 02. 1 Coordinate trail linkages in ne developments with Maricopa County Flood Control projects 
and other open space projects and/or resources. 

Policy 02.2 Encourage development of trails along rivers, washes, and canals to link existing open 
space resources throughout the region. 

Policy 02.3 Design all road crossings to minimize disturbance to the natural environment, and to 
accommodate identified trail crossings and other open space. 

Policy 02.4 Encourage preservation of Upper Sonoran Desert areas to serve as major links between 
regionally significant open space resources. In addition, encourage inclusion of smaller • 
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Policy 02.5 

Policy 02.7 

Policy 02.8 

areas of foothills (bajadas), flatlands, and small valleys to provide connectivity and 
transition functions. 

Encourage completion of the Sun Circle Trail (Figure 2) through integration into the 
Maricopa County Regional Trail plan. 

Encourage integration and consideration of the proposed Maricopa County Regional Trail 
into future development. 

Support partnerships with public and private entitie whenever possible to establish open 
space corridors and linkages. / 

Objective 03 Promote the economic and quality life benefits of open space. 
Policy 03. 1 Encourage communication efforts with ope space stakeholders to share information and 

discussion on current issues and/or proje s. 

Policy 03.4 

Objective 04 

Policy 04.1 

Policy 04.2 

Policy 04.3 

Policy 04.5 

Policy 04.6 

Policy 04.7 

Objective 05 

Policy 05. 1 

Policy 05.3 

Participate in multi-jurisdictional projects that promote ~ pen space prate tion. 

Protect and enhance environmentally se sitive areas, including mountains 
and steep slopes; rivers anq washes; historic, cultural, and archeological 
resources; view corridors; sensjtive desert; and significant wildlife habitat 
and ecosystems. 

Conserve mountainous areas that contain im7o nt wildlife )labitats, cultural resources, 
and scenic areas. / ~ 

Discourage developr/ent on ridge.'}yr crestlines and on steep slopes. 
) 

Encourage the use of native plant material for all ryes of landscaping. 

Explore i"!?'Jffleot.f!!ion of flexi~hR;6ues that promote open space 
preservat'DJI· - . 

Consider alternate funding soun;es and protection techniques for acquisition of priority 
open space areas. · I 

Discourage development in areas hat are environmentally sensitive. 

Encourage appropriate o en space buffers between communities and land 
uses. 

Discourage development in those foothill areas that provide buffers around mountainous 
areas, open space linkages, and public access points. 

Protect view corridors through buffering, screening, and other development standards. 

Prioritization (Review of Possible Activities) 
The District cannot fund studies and projects for the entire County all at once, nor is there a need 
to do so. The five-year ADMP and CIP Programs allow the District to plan ahead and spread 
these projects out over a reasonable time frame based on highest need. Prioritization of District 
activities for flooding problem mitigation starts at a very broad level through the Planning and 
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Project Management (PPM) Division . A process has been established through a committee in the. 
PPM Division to score all of the waters eds based on nine critical elements that are tied to ttfe 
District's core programs and activities and area risk. This ranking of watersheds agains ~ ph 
other is a preliminary look at where the greater problems appear to exist and thereto e1 ADMS, ·v 
ADMP, or WCMP's need to be done or updated. The critical element data used for each / 1 
watershed and the summary of the scores is presented in Chapter 4 in Table 4-3 and 4- . Tie 
individual prioritization sheets for each watershed are in Appendix B with the corresponding 
watershed write-up. D ,t-1~ L /./ - . j, o /\ r- · #~ "J( l v-r ") /.II< I y I ' 1/"' 

Even at this preliminary assessment ~.e+l decid/ fl· n what order areas should be evaluated ! 
t wo-lev · ~f: 1) addressing existing urban areas and people currently at risk 
where solutions have not yet been completed and 2) getting ahead of development to prevent 
current and costly problems th~fraddre: in urbanized' areas,f-rom oosyrri og.... 

fl'fYY' t 1 ..J.rr r( 1 

The process above needs to be refined even furth r to look at actcl itional data that would affect risk 
~h is called a phase II assessment. This phase would loo at soil conditi¢ns, slope, type of 
future development expected (i .e.: infill , master planned ommunities, large lot), floodplain 
management responsibilities, and solutions already planne in the nexti·'16'l ears. At the same 
time these assessments and prioritizations are in process, each watersh d · n eds to be looked at 
in terms of individual District programs. While the PPM division in c ord1 ation with the other 
Divisions identifies future problems, each Division is also moving forward w1th activities under their 
programs. Examples of this would be as follows: ~ / 

•!• A study may not be sche~r seve,ral years for a watershed, however development is. 
occurring. The Regulatory Branch v.Jould continue to provide floodplain management 
through its activities which are dBtailed in Chapter 3. The District staff can anticipate 
issuing approximately 20,000 drainaj}Ccrear:~~its each year. 

•!• Again, studies ~Qe sched led yet, but the Delineations Branch would still move 
forward on A Zones or detailed dBiineations for water courses where there are identified 
risks and floodplain management is needed. The Floodplain Delineation Branch has XXX 
miles of new delineations planned for 1\e ne t xxx years. 

•!• Flood Hazard Education is an ongomg process in conjunction with all other District 
programs and activities. Location off .ood warn ing and data collection devises continues to 
grow and are prioritized on risk ass sment adding to the District's floodplain management 
efforts either as a recommended sc lution to a study or to prevent possible lost lives or flood 
damages prior to solutions being developed through a study. 

Prioritization will be affected by other projects that can reduce costs, timing, development 
press~.::~ re 1n an area, and a number of other factors. Chapter 3 emphasizes the multitude of 
programs that have evolved over time at the District to allow floodplain management to take 
plac , on} umerous levels. Figure 5-1 shows the complexity of the layers of program activity and 
pri ri tizatfon that takes place to schedule what projects will get done hen. 

J 

ttn 

109 
3/8/2002 

• 



• 

• 

Comprehensive Plan 2001- Flood Control Program Report 

I 

3/8/2002 

Figure 5-1 Prioritization Diagram 
(in process) 
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rr;, is 'Sec.,'·h,n n-ee.Js 0-.-

Action Plan 
Short-Term FY200 1-2002 to FY2005-2006 • 1 . Preventive 

• Action: The District is currently working with County Planning and Development on a 
cooperative effort to notify developers of ADMP's and floodplain regulations early on in the 
development process. Expecting the Board of Supervisors to also adopt the District's Area 
Plans. 1 I. , 5 f-r 1c. I / 

Budget Staff time (District budget) 
I 

Responsible Party Planning Branch of Planning Project Management Division 

• Action: Maricopa County has recently opted an Open Space Element for the 
Comprehensive Plan 2020- Eye to the Futul . See Floodplain Management Goals above. 

Budget Staff time (County General Fund) I 
Responsible PCJ,.fY Maricopa County Planning & Dev opment 

• Actio0 ' The District's Floodp a in R'e-gl!.!ations were updated in 1999 
Regu ations are currently being updated in-house. 

and the Drainage 

Budget Staff time (District Budget) I 

Responsible Party: Distri~lat~rlj& Engine ring Divisions 

Stormwater Management .. . ... . 

~I Budget 

Responsible Part -~-, .. 

• Action: Drainage System Maintenance .... ... . . , 
Budget 

Res onsible Party 

2. Property Protection ~ 

• 

• Action: The District staff is finalizing a Floodprone Properties Acquisition po cy tba~etter 
defines our existing programs for acquisition and relocation especially in sitUJatior? w ere a 
few structures need to be removed from the floodway and floodplain . Flbod fing is 
included in this policy. This policy is described in Chapter 6. 

Budget 

Responsible Party 

• Action: Building Elevation .... . • 111 
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~ Budget 

~ 

~ 

Responsible Party: 

• Action: Insurance 

Budget 

Responsible Party: I 
3. Natural Resource Protection / 

• Action: Erosion and Sediment control ... Ne Policy, 54+ erosion hazard zones 
recently delineated in the following studies: Skunk Creek Watercourse Master Plan (2001 ), 
Agua Fria Watercourse Master Plan (2002), No h Peoria ADMP (2002), 

Budget 

Responsible Party I I 

• Action: Wetlands protection and mitigation sites, best management practices 

Budget 

Responsible Party: 

4. Emergency Services r /~' 
• Action: Flood warning and response 

I 
Budget 

~I 
Responsible Partr ·,. 

5. Structural Projects 
• Action: A series of levees, channels, storm rain diversions, retention basins ~ FRS have 

been built over the years in the C,Oll~!X w r flood I protection, usually in already urbanized 
area as a retrofit) or ~~by11 rra~ r I agencies to protect farmland. There are 
currently 35 structural projects identifed in the FY 2001-2002 to 2005-2006 CIP. The 
projects are listed in Chapter 4 by watershed and region. 

Budget: I 
Responsible Party 

• Action: Phase I and II of a Structures Retrofit Program have been completed. There 

3/8/2002 

will be two more phases to this process. The intent of this program is to look at 
incorporating multi-use opportunities into existing structures, make them more aesthetically 
pleasing, and blend with the environment. The City of Peoria is in the process, under an 
IGA with the District, of developing a trail and park along existing District fee-held property. 
This project is along the New River and confluence of the New River with Skunk Creek. 
Much of the trail will be on the existing maintenance/access road along the river. The 
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Cities of Avondale and Glendale are currently working with the District on similar projects .• 
Avondale's project will be on the Agua Fria River and Glendale's on the New River. 

Budget 

Responsible Party 

• Action: Analysis for low-impact structural alternatives a

7
re being incorporated into District 

ADMP studies. . . 

Budget / 

Responsible Party District Planning Branch 

6. Public Information I 
• Action: Map information 

Budget 

Rese.onsible Party 

• Action: Outreach projects 

I 
'· 

Budget / 

~I 
Responsible Party r \ 

• Action: Real estate disclosur13s ) 

Budget 

Responsible Party~

' 
~I 

• Action: Library 

Budget 

Responsible Party 

• Action: Technical assistance 

Budget 

Responsible Party 

\ 

Action: Environmental educa:ion 

3/8/2002 
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Plan Adoption and Implementation 
This Comprehensive Plan was recommended for approval by the Flood Control Advisory Board on 
May XX, 2002. The Board of Directors adopted this Plan on July xx, 2002 by Resolution FCD 
2002 RXXX. Implementation of all activities identified in th is Plan is underway. This Plan will be 
updated and revised annually in conjunction with the District's Strategic Plan , Capital 
Improvement Program, and budget process. The District staff will analyze the success of its 
programs through the measurement process established by: the County-wide Managing for 
Results program. / · 

The District staff will further evaluate both the plan and the level of reduction in flood related 
problems through records and public feedback. The Dist( ct staff will also look at its programs and 
revise them as needed to meet the demands and changes of the County. 

Summary / 
With over two-thirds of the County still in need of assessment nd planning for future floodplain 
management the District and the public face a challenging fe years ahead. 'A partnership with 
the residents of the County through education and other pr,0grams is essential for a successful 
Plan. Citizens have had more opportunity to participate in t e planning process over the last ten 
years and through con.tinued education by the· District will be able to help implement the flood 
management programs. The simple steps of having access to a floodplain map or the District's 
library (which is av-ailable on the internet) to review a study can ac~mplish the task of keeping 
structures out of ha ms way. In or e.~:.., for the District s iff-to_,__ keep the floodplain management 
program effect}veJa~ ual review a9 revision ss n~ede of the S1:r tegic Plan is crucial. Chapter 6 
summarizes eleme ts of the currl nt Strategic 'flan and profiles several of the newer initiatives for 
non-structural activities the District is developidg. 

~I 

I 
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CHAPTER 6. STRATEGIC DIRECTION 

Introduction 
The District employs a number of "tools" that collectively make up the comprehensive flood 
management plan in order to plan for future flood hazard mitigation. The beginning chapters of 
this Plan address some of these, such as State Statutes and t e Capital Improvement Program. 
However, the District faces many outside forces that drive de ision making. These other issues 
must be integrated into the decision making and prioritization processes. The District must also 
constantly evaluate its programs and funding available t develop projects that meet the safety 
needs for the citizens as well as incorporate the desires of the Board of Directors and public into 
future designs. 

In addition to this Comprehensive Plan and th Capital Improvement Program, the District 
prepares a Strategic Plan, a Business Plan, and a Financial21 n. The Financ!,p. l Plan sets goals 
and addresses the District's funding issues. The Busine Plan breaks the District's work 
functions into programs and activities which then have meas rements established. This is done 
to better track performance and public benefit. Each activity has goals and objectives that will be 
updated annually. The Strategic Plan sets the direction for the District which affects what 
programs and goals will be accomplished. The Strategic Plan is summarized in this chapter. 

I 
The District is also moving forwaEd several new initi9 1ves that are shifting from the study or / 
strategy identificc;ttion stage into i plementat,·on. These activitie? are not addressed in detail in 
_cha ter 3 with the existing progr ms as they re not fully implemented as yet. An introduction to 

se new efforts are provided in this chapter. 

Strategic Plan ~/ 
Overview ~ 
The purpose of the stral egic plan is to identify the basis for the F.Jood-6ojltl'Ot District and current 
and future actions necessary to maintain the Pl@e ~R Gl Districts capability to provide 
mandated responsibilities. The goal is to p ovide ~ collective vision of the short, near and long
term direction of the ~ct-Gor=ttr~l District. 

The vision of the Flood Control District of M ricopa County is that the people of Maricopa County 
and future generations will have the maxi um amount of protection from the effects of flooding 
through fiscally responsible flood contro actions and multiple-use facil ities that complement or 
enhance the beauty of our desert environment. 

The mission of the Flood Control District of Maricopa County is to provide flood hazard 
identification, regulation, remediation, and education to the people in Maricopa County so that 
they can reduce their risks of injury, death , and property damage due to flooding while enjoying 
the natural and beneficial values served by floodplains. 

The environment in which we currently exist within Maricopa County is influenced by the increase 
in projected population - Population growth in Maricopa County is pushing people to build in 
higher flood risk areas such as agricultural lands, deserts, washes, and in areas beyond those that 
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are protected by existing dams. This increases the risks to life and property, and the demand for 
flood control. The combination of physical characteristics plus a large and continuing growth ine 
population has made Maricopa County susceptible to flooding and/or erosion and sediment 
damages. Further the current environm13nt reflects that County residents are requesting wildlife 
habitats, recreational facilities , and aesthetically pleasing open areas and are reluctant to accept 
concrete flood control structures resulting in the design and installation of more costly and 
complex multi-use facilities. An additional aspect of the environment are all the rules and 
regulations that influence the decision aking process. Th is information is divided into federal , 
state , county, and local. 

Federal / 
• 29CFR Ch XVII (7-1-88). Occupational Safety and l:lealth Act (OSHA) . 

• 33CFR Title 33 Title 2, Chapter 11-Corps of Engin ers, Department of the Army, Part 208, 
Flood Control Maintenance & Operations of Flooa Control Works. 

• 40CFR Part 122, 123, 124. National Pollutant Discharge ~li ination Syste (NPDES). 
33USC Section 1344 (a) , (b) , and (e) . Wetlands or Dredg, and Fill Program (a.k.a. Section 
404 of the Clean Water Act). 42USC 9601 (35)(A)(B) and 607(a). Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA). 

··~ 

• National Flood Insurance Act of 1968 (PL 90-448, :fitle XIII) . Flood Disaster Protection Act of 
1973. I 

State /' /. 
~R.S. §33-1324. Requires th('bistric1 to ~aintain owned faci lities that are rented in a clean • 

and safe condition in full compliance with t~e appl icable building codes. 

• A.R.S. §45-1212. Requires the State o i s,:>~ams in , rder to ensure proper maintenance. 

• A. R.S. §45-1423. Reqptfes._t~e District o operateiil'ae'cordance with Federal guidance that is 
normally issued in thp"form of structum Operating and Maintenance Manuals. 

• A.R.S. §48-3609. Directs the Board of Directors to " ... adopt and enforce regulations governing 
floodplains and floodplain management i~"ts area of jurisdiction .... " 

• A.R.S. §48-361 0. Requires the District to ' erform floodplain responsibilities for all jurisdictions 
within the District boundaries unless an inc rporated city or town declares by resolution that it 
will manage its own floodplain. 

• A.R.S. §48-3613. Requires the District o evaluate and when appropriate grant written 
authorization to construct within the floodplain. 

• A.R.S. §48-3616. Directs the Board of Directors to require the Chief Engineer and General 
Manager to present " ... recommendations and a preliminary plan for the construction or other 
acquisition of facilities to carry out the purpose of the district. ... " 

• A.R.S. §48-3616. Requires the preparation of and approval by the Flood Control Advisory 
Board and the Board of Directors of a comprehensive plan to " ... eliminate or minimize flood 
control problems." It would logically follow that these structures must be maintained. 

• State of Arizona Executive Order 77-6 , dated September 27, 1977. Directs each state agency • 
to " ... provide leadership and shall take action to reduce the risk of flood loss, to minimize the 
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impact of floods on human safety, health and welfare and to restore and preserve the natural 
and beneficial values served by floodplains carrying out is responsibilities .... " 

County 
The Drainage Regulation for the Unincorporated Area of Maricopa County, adopted September 
26, 1988. Provides for the regulation , and drainage review for Unincorporated Areas of Maricopa 
County and defines requirements for drainage retention and grading plans. 

Local / • 
Local statutes or ordinances require the District to maintain [)roperty to certain minimum standards 
(no weeds, debris, etc.). j 
Fundamental Programs 
Specified Tasks 
Specified tasks are those specifically described in t e mandate as functions that the District must 
do and represent core functions. As noted in earlier chapters, }'e District's core functions fall into 
the following four main programs: / I 

• Flood Hazard Regulation Program 
• Flood Hazard Identification Program 
• Flood Hazard Remediation Program 
• Flood Hazard Education Program 1 

Implied Tasks r . ~ 
Implied tasks are those not core tlthe Flood Control District mandates but are required to be able 
to conduct the business of Flood Control. Tho$e tasks are the following: 

• Employee Program - The Employee Program -~elops he required staff with the appropriate 
training and skills to . ~rt the fun{iamental oBtt§~tions of the District recognizing that 
qualified, experience , , customer oriented staff provide our shareholders the best service. This 
program includes human resources management and information technology support. It is 
managed and staffed by the Human Re!?ource~branch of the Administrative Division and the 
Information Technology Division. \ 

• Customer Service Program - The Cust?rrer Service Program provides service to our client 
municipalities and the general public so ~at they can take advantage of employee knowledge 
so that they can live with acceptable nsk of loss of life or property due to flooding. This 
program includes responses to individ al, and group, public and private party requests. It is 
managed by the Office of the Chief Engineer with support from all Flood Control District 
Divisions and staff. 

• Financial Management Program - The Financial Management Program provides financial 
services including program budget, financial resources and financial management of revenues 
and expenses to support the organization to achieve success of the District's programs. This 
program includes financial services including budget, procurement, financial resources 
management, risk management and property management. It is managed and staffed by the 
Financial Services Branch of the Administration Division, and the Property Management 
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Branch of the Land Division with support 
Project Management Division. 

by the CIP/Policy Branch of the Planning and-

Program Assessment 
A SWOT (strengths, weaknesses, opportunities, and threats) analysis is done for each of the 
programs listed above as part of the District's Strategic Plan . Trends are also examined. A 
summary of the analysis is presented in this report. (0 

Flood Hazard Regulation Program I 
The Flood Hazard Regulation Progmm primarily il}volves the .....Feftl-:Uato" the· primary 

o~J responsibilities to manage, review and approve impapfs to floodplains na ra1n lfi1n 
Maricopa County. This program is very uch influence by the fast paced growth environment of 
Maricopa County and a trend for new development / e moving towards foothill areas. 

Strength lies in an experienced regulatory ,WJagement team and adopted floodplain and 
drainage regulations. Floodplain and drainage field and offic]' eviews continve to rebound from 
staff shortfalls resulting in more timely reviews a d permitting/ 

Significant challenges however exist to being able to adequately manage development. Shortfalls 
1 in the availability of technical information beyoncf"A~ zone delineations, shortfall in the integration 

cin=u"'~ .a!Title 11 drainage provisions1and the inability to implement possible remediation measures due 
to the inability to influence or control land use affects t~ya~ty to 6ro'{id,e c mprehensive flood 
mitigation measures. Further wea~;fe;s€lS in. the ability?.:. regutat~.~ dam.f structures and in 
the undeveloped foothills of tl)l County firrther cHallenge flood hazard regulation efforts .• 
Comprehensive policy for management and inJegration of sand and gravel operations has need of 
attention. Finally, there is a shortfall wi· hin Internal District staff in the integration of floodplain 
delineation, planning and regulatory deve lo~~es. 

There are opportunities;~ate sho 'ails through the possible use of Title 11 special zoning 
districts and/or regulation based on historic flow paths to manage flood hazards particularly with 
respect to new development. Continued emphasis }o develop stronger links to County Planning & 
Development would further help to mitigate ~ ortfal(s. . ?. 

,.........-==~~~ "" 
The most significant threat to the Distric· is e/Jability to assume the responsibility of floodplain 
management and water quality manaqe , ent if these responsibilities shift from municipal 
jurisdiction to county jurisdiction. 

c fl 
Flood Hazard Identification rogram 
The Flood Hazard LAt · Program primarily provides information in the form of engineering 
and planning analysis of current conditions and opportunities for mitigation of flooding impacts 
through structural and non-structural impr vements. 

The most significant strength is the volume of planning studies now available to be used as tools 
to mitigate existing and/or future floods out in front of development. An advantage that the District 
has in providing informational efforts is a single focus to flood control. 
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Shortfalls in the cim-ermat1-em- program reflect the comprehensiveness and particularly the 
implementation of the information determined. The shortfall identified under the Flood Hazard 
Regulation Program pertaining to the interrelationship between the District's regulatory, floodplain 
and planning arms affects the information program. Planning focus has been to develop CIP 
mitigation measures rather than a broader flood management plan taking advantage of all 
possible alternatives for public protection. Absent from the master planning process is linkage to 
the CRS program and that features are not linked to Title 11 drainage regulations nor to historic 
flow paths. With the effort to identify flood protection measures in front of development, existing, 
developed areC}_have had a lesser focus as has the identification of regional or individual flooding 
impacts. ~., 

14 I 'f,.{J{_A II 
The two major shortfalls however in the Flood Hazard ~n DJOgram is the lack of a cradle 
to grave, comprehensive risk/benefit prioritization methodology su ch that areas of the County 
determined to have the greatest risk and/or pote tial for mitigation are conducted first. The 
second major shortfall is the AttHPiementation potential of identified mitigation measures due to 
insufficient funds, lack of municipal cost share, property i plications of delineations or the 
challenges to implement institutional measures. 

ider. 1i -0 u.-fi' . 
The Flood Hazard lftfoTmattem Program will continue to be challenged with the outward movement 
of growth, and the inability to implement. Although recent trends looked for quantity of information 
versus quality of information this trend is shifting. 

I 
Opportunities can be maximized h Gver by pursing identificatiqr'l of potential infrastructure on 
zoning maps, pursuit of alternatiye funding ~echanis s available to the District and expanding 
determination of benefits to include both publiqJ protection but also economic benefit. 

Flood Hazard Remediation Program I 
The Flood Hazard Rem.9€fiation Program is center upon the actual implementation and 
sustainment of flood mi (gation measures and primarily includes the design, construction, land 
acquisition, operation and maintenance of flood control infrastructure. 

The greatest strength of the Remediation P ~~gram1s the development of mitigation infrastructure, 
which bridges multi-jurisdictional boundaries Rroviding regional flood control. With the community 
desire for open space, and active and passi e recreation opportunities, mitigation infrastructure 
through physical structures such as flood control channels and basins have been successful at 
providing incidental P.U lie use opportuni ies and landscape and aesthetics enhancements to 
cqm U[Jl ities. Focus.ID building flood con rol facilities under this "kinder & gentler" philosophy has ; 
~ e~ 1'1)community benefits by providing flooding mitigation and community multi-use ' 
opportunities at a cost less than the sum of the elements if implemented separatelY-. «:A s ~. fiJ(. -fh,tt/J ' 

?h J:> stccf<tf'.J..nl .....u a vealtt.J~5 

lignment, diversity of solutions and implementation through cost share with 12ro"ect artners 
appears to encompass the greates weaknesses of the Remediation Program. Over the last 5-
years there has been a focus -teO- expenditure of capital improvement o ars and reduction of 
budget carryover. As a result, District remediation efforts focused =f1'7 the larger, structural 
alternatives for flood hazard remediation rather than a balance of structural, non-structural and 
buyout alternatives. The challenge to implementation of remediation measures is two fold . First is 

e inability to exercise any land use controls to force development to partner implementation and 
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second are the challenges of cost share partnering with municipal interests. In many cases thea 
District dominates leadership of projects at the expense of City commitment to cost share only to• 
find that City staff is not ~s aligned as it could be with the District's perception of importance. This 
also results in a s ~~~ that watershed-to-watershed features identified in the master plann ing 
process are ·mplemented sometimes piecemeal. 

The most significant opportunity with in the Remediation program is to leverage private 
development funds to support the implementation of flood j ontrol inf st u tu ~ Opportunity 
exists in new development, and where private entities can facil itate floo'd c6ntrol measures with 
commercial gain such as control ~d sc;:md and gravel exc vation in river chc;mnels tl=l~e 
"COntafflffteffl-o tt.ieS·; ! " (l - lf(V tf n~ r:urr"" I }1 (.( c f 
a. I I) rq ek< q I 7 • f J 

As the L)istrict meets the needs of the public with f. ood control projects that provide multi-use 
opportunities, the potential increase in liability from 9 blic use can become a threat. 

Flood Hazard Education Program / 1 
The Flood Hazard Education Program provides the publ!f with information regarding public 
protection from flooding events and the implementation of measures to mitigate loss of life and 
property from storm water runoff. 11~ 

. ."-..._ \J' I ,(' L 0 { 
The Education Program has strength in that over th'e-- last 5-years the, presence f the District 
within the community has significa tly increased. vy~this incfeased ~ esence- the roles, 
functions and responsibilities are b er und~rstood by yr~ ?o-flities. This is particularity true 
with respect to carrying the mes · ge of floo~ control and hazards to children. Additionally, the. 
District has strength in its emergency managerent response to forecasting rainfall events and the 
impacts of rainfall events to the community. 

r------.-.___ I f' 

The public safety prograi)YR~ver is no( fully engagea/as it currently focuses l6~ winter storm 
periods and summer ~nsoon ' periods as the time for public education rather than being a 
yearlong contiry uous program. Education on flood control infrastructure planning, design and 
constructiom .ot fully engaged, nor do ou.r custofers understand where their contributed t~x 
money is going1particularly as f applied to fl~odpla1n and drainage regulation enforcement, ater 
quality res8onsibilities and emergency managrment. Project specific education needs tend to/be 
focused defending flooding activities, role and solutions versus a more proactive program 
defin ing why project specific facilities are im rtant to public protection. 

Opportunities made available by the Internet and advanced communications technologies could 
provide the District a significant increase in our abilities to bring about increase publ ic awareness 

.--J-
and response to flood control measures. · ·(!..t (, 

p . I 
-f.' 

Generally however the most significant threat to the District is ~ public understanding of 
the services provided and value of the District the public will continue to be at odds with the ,.,.. 
District due to individual property right implications. 

Employee6Prog am 
In order to conduct the flood hazard mitigation obligations defined by the Remediation, Regulation ,. 
Education and fnfO:fWation programs, tht3 District must have a quality, skilled workforce. The 
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I 
employee program speak o the management of critical h man resources and those tools 
provided to the employee

1 
particularly information technology

1 
that allows employees to perform 

their duties in the most eff1ci nt and effective manner. G' 
Without a doubt the greatest asset of the District is a quality, diverse workforce who have the trust 
of our customers and agents. These employees have developed strong technical networks and 
relationships both locally and nationally. There is significant institutional knowledge of the District 
and its history and the employees have enjoyed the benefits of n1arket based salaries over the last 
5-years. In addition to the human resources, the District ha managed very well its information 
technology and facility assets. / 

Weakness within the Employee Program primarily i!Jcludes career progression opportunities, 
employee development and employee cohesion. .«!though career progressions exist for the 
engineering disciplines, limited opportunities exist or others. Career development measures 
including training, sem~~:n:p continuing education opportuni ies are under funded and under 
utilized. Further1 with · tK "'~e production focus, cohesion bet 'le individuals" and departments 
both laterally and up and down the chain of command are ~ . . Employees identified a lack 
of sense of friendship, camaraderie and cohesiveness. Understanding of individual and 
departmental roles and functions were also identified as a shortfall. 

The most significant threat to the District staff is th,e'·aging work force particularly within upper 
management and the impact to future business and / illstitutionaf knowledge possessed by 
employees soon to retire. r / ~ 
Opportunities for increased employee efficie~y and effectiveness can be realized if employees 
can be managed to maximize strengths and minimize weaknesses. 

Unfortunately, with tighte~ budgets ~Dislf(~ the positive trend of market based 
salary adjustments coulr change direction. 

Customer Service Program .. 
The Customer Service Program provides r8'spons( to requests by the general public, residents, 
agencies and municipalities such that they caJ live with the risk and implications of flooding. 

The strength of the District's customer servi_7e program is the professional treatment and flexibility 
that the organization provides to its customers. Employees generally maintain an attitude and 
recognition that without satisfied customer's, the need for the District's services is threatened. 

Shortfalls however exist in that in some cases information provided may not be uniform or 
consistent between departments. Further, with increased visibility within the public arena, staff 
may not be prepared for a larger scale public need to know. There is also a shortfall in developing 
understanding within the political , elected official arena where opportunities to network and build 
relationships are not pursued as aggressively as possible. Staffing constraints and workload have 
resulted in a slightly lower level of customer service and reduced interagency coordination. 
Finally, interdepartmental communication is lacking . 
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There are opportunities for the District and development to partner ~tablis FelatioAsA+f}s- for 
new development must deal with drainage issues as an obl igation to development. - • 

:;z pd rt~r,J &fl ' TV11 tt' b .. M ;Jarhes. ) 
The District must be able to respond to an increasing trend that the general public wants to know 
more about what is happening within the community and what value they receive for their tax 
dollars. Further, municipalities also need to understand the value of flood control to the citizens 
they represent. 

I Financial Management Program 
The Financial Management Program is an implied tas providing the appropriate financial 
resources to the F~ar=td-t e me ns-to conduct map Ciated flood control measures. 

Financially the District is fiscally responsible and resptnsive and has one of the tightest budgets 
within the County. Further current property tax/ revenue sources make available significant 
financial resources to implement flood hazard mitigation measures. 

Externally the major weakness of the program is constrai, placed upon ~e District by the 
County and the inability to leverage devt3lopment funds to pay for flood mitigation measures for 
new development. Further, cost share issu·e~have challenged the ability to implement flood 
control infrastructure within the County. Internally, with a current focus qrexpenditure of CIP 
dollars for major projects, allocation of dollars to flooc.:t--mitigation programs might be misaligned 
nor is the CIP program diverse in met ods to mitigate floztn . I f"Y 

. / o/ - a ~v. 
The greatest opportunities lie in t ability to l~verage d velopment dollars to pay fo v1infrastructure. 
~r-y. Leveraging lesser-cost non-struc1ural methods would also provide greater financial 

resources to protect the public. Further opportunities to leverage federal dollars for associated 
progra~~should be considered. ~/ 

Threats to the District ~n are predominately associated with differing priorities for the 
County and the District and the challenges as the urban areas pay property taxes for rural area 
infrastructure. Changes in BOD leadership als<t influence changes in the abilities for flood 
mitigation. 

Finally, trends that affect the District has sho that smaller communities find it increasing difficult 
to participate in cost sharing infrastructure i essary for protection of their communities. 

Newer District Initiatives 
As noted in Chapter 3, the District real izes the need to continuously evaluate the success of 
existing programs and activities, and revise as needed. Also, the District needs to consider new 
activities_9~S rvices, that reflect the chan!~es and needs within the County. The following sections 
describe s~' e of these initiatives in process that add to the set of tools for mitigating or 
eliminating flood and erosion hazards. 

Erosion Hazard Ordinance 
Under ARS § 48-3605 the Arizona Department of Water Resources has established criteria and 
standards fo r determining flood and e osion hazard areas. The District has not included. 
delineation of erosion hazard areas in past studies but has now added that element to many of its 
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recently completed AD~P's and will continue to analyze these areas in future studies. In 
conjunction with identif)l' and mapping the erosion hazard areas, the District will be looking at its 
current regulations and need for additional policy or action items. 

Floodprone Properties Acquisition or Floodproofing 
The Alternative Flood Control Works Program (Resolution FCD 95-01) was developed to provide 
another mechanism through which the District could achieve it's mission of protecting the public 
from hazards due to flooding. Through implementation of t e Program, the District will allow 
limited funding for the use of voluntary, non-structural flood m igation measures, such as property 
acquisition or floodproofing , to assist residents of flood or erosion prone properties where large
scale structural or non-structural CIP projects are determi ed to be unfeasible. 

The District, however, did not have a specific pool o money set aside annually to floodproof or 
acquire properties in flood or erosion prone area o protect the public from flooding hazards. 
There was clearly a need for a consistent, proact1ve program for addressing properties in these 
flood and erosion prone areas. L I 

To reduce the occurrence of repetitive loss properties and to protect the public, the District desires 
to work with property owners to remove them from harm's way. To achieve these objectives, the 
District developed the proactive Alternative Flood Control Works Program to provide limited 
District funding for voluntary non-structural mitigation'-measures. A voluntary floodproofing or;r· 
acquisition and relocation program it?>- .r~ 't9-ffl guideli~s and annual funding is being 
implemented to address propertie in fl · od o erosioJprone'-a&as. Acquired properties may 
serve a dual purpose as commun· open spa~e in additfo~ to h. aadlifl§ floodwaters. 

J ('r?l (' ( , ~- u ·.r_ 

The goals of the Alternative Flood Control Works Program are the fol owing: 

• To reduce the risk of i~death, an~~ due to flooding by providing flood or 
erosion hazard remejiation 1n the form of acquisition or flood proofing. 

• To establish a program and funding source to acquire or floodproof properties in flood or 
erosion prone areas including delineated flood~Jains, erosion hazard zones, and local areas of 
repetitive flooding. / ~~1 ~-> ( 

• To maximize the use of federally-sponsotd programs for flood or erosion remediation while 
avoiding conflicts with existing floodplain r gulations. 

• To identify all properties in flood or erosia prone areas in Maricopa County that pose a threat 
to personal and public safety, and to identify similar properties in all future District studies. 

• To encourage local jurisdictions to co sider alternative flood control programs, and to provide 
a mechanism through which they might remove or floodproof properties in flood or erosion 
prone areas. 

This policy is intended as a voluntary program, with limited exceptions, that would increase the 
District's and its client communities' economic, technical and administrative flexibility while 
improving beneficial floodplain characteristics. The Program is not intended to facilitate urban 
renewal or Community Development Block Grant projects or to allow non-structural, stand-alone 
CIP projects to bypass the requirements of the Procedure for Identifying and Prioritizing Potential 
5-Year CIP Projects. 
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Efforts will be made to maximize access to d ~13derally-sponsored programs such as the 
floodproofing/relocation/acquisition assistance. available through the National Flood Mitigation
Fund (Sections 553-554 of the Riegle Community Development and Regulatory Improvement Act 
of 1994). This fund replaces Section 1362 (Acquisition of Storm Damaged Property) of the 
National Flood Insurance Program (NFIP). For some of the District's client communities, potential 
reductions in flood insurance premiums may also be available through the NFIP's Community 
Rating System (CRS) program, which credits the acquisition or floodproofing of structures as a 
sound floodplain management method. Additionally, newe Federal programs; such as the 
Challenge 21 Project (Cooperating Technical Partners), Fldod Hazard Mitigation , and Riverine 
Ecosystem Restoration; will be looked to 'or assistance. / 

The Program will also avoid conflicts with existing regulatory programs. For example, A.R.S. 
Section 48-3609 requires that nonconforming buildin~ or structures in a regulatory floodplain that 
are not used for 12 months or more or are destroyj a to the extend of 50 percent of its value , as 
determined by a competent appraiser, m st come 1nto compliance with the floodplain regulations 
before further use is authorized. Structures falling under this r/ gulation woulqmot be eligible for 
acquisition or floodproofing by the District, but they may be e 'gible for funding through provisions 
of the NFIP. 

--.............. 

Ben;.fits bl. f b f' b p · ' I d · .' · f I 1· · · fl d · • 1rect pu 1c sa ety ene 1t Y-f3f6VIng oo m1t1gat1on or peop e 1/ 1ng 1n oo or eros1on prone 
areas. . ~ 

• Direct and indirect economic be efits from reduced fyod or erGJ!on losses. 
• Avoidance of costs of structur flood cont~l projects. • 
• Reduced public costs of disaster assistanc~ and emergency relief. 
• Reduced public costs of emergency oper~s during flo;>d disaste , 
• Moderation of flood flows by allowin!9JfloodPlffin.~lJ nction more naturally (reducing flow 

velocities, flow depths/cffi(ttlo_od peaks). 
• Protection of flora a~ fauna by providing and preserving natural open space and maintaining 

and preserving natural floodplain habitats. 
• Providing multiple-use recreational opportunities'(developed and facilitated by others) . 
• Water quality enhancement by reducingz>- wnstream turbidity. 
• Increasing infiltration in the natural cha nne enhancing groundwater recharge. 

Funding 
Funding for the Alternative Flood Controlt arks Program is capped at an amount not to exceed 
five percent (5%) of the District's annual CIP expenditures. The funding level is based on an 
assessment of requests received , funding availability, and relative priority of other CIP projects. 
The relative priority of alternative projects to standard structural or non-structural CIP projects is 
based on the individual , weighted scores of the projects. 

Qualifying Criteria 
The following list describes the Program's qualifying criteria. A property must meet one or more of 
the following descriptions to be further evaluated using the established prioritization criteria . 

125 
3/8/2002 

• 



Comprehensive Plan 2001- Flood Control Program Report I 
• 

• Property with an inhabited residential structure located in a 1 00-year flood~fl" and/or erosion 
hazard zone and built prior to such designation. ·~ ~ 

• 

• 

• Property with an inhabited residential structure that has been flood damaged or has significant 
unrepaired structural damage. 

• Property with an inhabited residential structure built prior to local drainage regulations that is 
recommended by District staff because of unique drainage considerations . 
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from catastrophic dam failure~ The Arizona Department of Water Resources, jurisdictional 
agency for all District darrs,rev·sed its dam safety standards and procedures in June 2000 . • 

• Urbanization - Many of the istrict dams were originally built to protect small watersheds 
and agricultural farmlands from flooding. Today, these same dams are providing significant 
flood control benefits to an increasingly urbanized environment. Land rights for many of 
these dams were not acquired for downstream areas subject to inundation from emergency 
spillway discharges. In addition , land rights were generally acquired for these projects only 
up to design flood pool levels in the reservoir areas resultinR in potential inundation to 
existing and future developed properties upstream Jot the dams. rv , "' , J ..P · / 

fi: , n • 
• Agi Infrastructure - Earth Embankment Dam Structural Integrity Issues - All 22 District 

dams, totaling 64 miles in length, are earthfill fl<} tl control dams. Because of the infrequent 
nature of large flood events, thesB dams rarE})Y impound significant amounts of water and 
are thus called "dry dams". However, these' dams must be ready at all times to operate 
safely and properly in a flood event. / I 

• Embankment Cracking -J sign ificant structural inte~tfitv ·s,sue at ma?y of the dams is . u , "1 ~:-:.:> 1 <- ) ;p;_ 
crack1ng a . a of thH earth embankme ~ over ume Clue to several causes. 
Many of t e dams have been modified by the installation of a zone of material within the 
earth embankment that acts as a defensiv8- mechanism against failure of the dam due to 
certain types of cracking. The adBquacy of these modificatio!JP are being evaluated under 
the Structures Assessment ~m. ~ 

• Subsidence Due to Groun~ater Pum~ng- Land subsidence is the lowering of a region o. 
land surface caused by settlement' ~f the underlying soil zone in areas where the 
groundwater table has been signi ·cantly lower d due to groundwater pumping. 
Subsidence fissures are narrow crap s in eart surface that run very deep (up to 300 
feet and greater) ~~~velop as a direct resu of groundwater pumping. Subsidence 
fissures can ha~ serious impacts on the safe operation of an earth dam. hen a 
subsidence fissure develops in thH vicinity of an earth dam, as is the case with1 McMicken 
Dam and Powerline FRS, it must be invejtigated, monitored and if needed treated or 
mitigated to assure the safety the da . In certain other areas land subsidence results in 
the loss of the flood storage volume t e dam was designed for, as is the case for White 
Tanks FRS#3. 

Other primary dam safety and dam functio issues specific to the dams and related features wh ich 
must be evaluated and addressed include: 

• Flood Protection Flood Event - Flood control dams are designed to protect downstream 
areas from floods of a certain frequency or recurrence interval. For District dams, these 
flood events range from a 1 00-year flood to about a 250-year flood event, depending on 
which federal agency designed and constructed the dam. Upstream development and 
other factors can change the ability of a dam to provide the level of flood protection for 
which it was designed. Such changes have and continue to impact certain District Dams. 

• Design Flood (Inflow Design Flood- IDF) - Since a very large flood can occur that is much 
larger than the ability of the dam and associated reservoir to store the flood , dams ar. 
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designed with emergency spillways which pass the floodwaters from extreme flood events 
around the dam so that these floodwaters do not overtop and fail the dam. In certain cases 
revised methods and standards to establish the magnitude of such extreme flood events 
calls into question the ability of the existing dam to safely pass such a flood. 

The existing District programs for the dams were presented in Chapter 3. 
• Dam Safety Program 
• Operation and Maintenance / 
• Structures Assessment Program 

The District is addressing the more immediate iss es of dam safety with the ongoing 
implementation of the three programs. The primary focus of these efforts is to assure that the 
dams as they exist are well maintained and kept in safe and proper operating condition . Site 
specific dam safety issues and potential dam safet issues are being identified, investigated and 
repaired or corrected as needed. The District is funding 1 00% of his important ongoing effort. 

I 
Long term solutions to these issues are needed so that floo protection currently provided by the 
existing District dams can be maintained or improved upon hile at the same time assuring safe 
flood control projects. The District's ongoing prqgrams cannot solve the important and dynamic 
issues of changing standards, urbanization and aging infrastructure. Resolution of these issues 
goes well beyond the District's ongoing operation and maintenancp activities and dam safety 
program. The District simply doeinEn ave the financial r sources t6 address these issues which 
are currently estimated to cost in cess of $200 millio over tlie--<flext 20 to 25 years. Therefore, 
the District is seeking federal fun ng assistan1e for the long-term solutions. } 

The long-term solution will be both structural and non-stru1tural. Structural soluti( will involve 
large scale projects to rehabilitate existinWc:laiTis-o49 rey mve and replace the dams with large 
regional flood control bajiffi)(}r:....!lood conveyance feati:l-rns which maintain or improve the flood 
protection provided by t)fe existing dam. Community multi-use QPI ortunities will be an important 
aspect of these projects. Non-structural solutions involve actio s such as upgrading and 
implementing emergency action plans. Non-stru~ral solutio rryay also involve acquisition of 
additional land rights to prevent future con'struction of inhatJit.ecl structures in areas subject to 
emergency spillway discharges or reservoir i poundment. The feasibility of such options may be 
limited however, based on the large-scale n ture of potential inundation areas and cost of land 
rights. 

The Natural Resource Conservation Service was the federal sponsor for 16 District dams. There 
are several programs under which NRCS has the authority to rehabilitate dams it constructed. For 
the most part the issue is not one of federal authority but rather one of federal funding 
appropriations. These dam safety issues are both local and nationwide in scope. Over the last 50 
years, NRCS constructed over 10,000 flood control dams across the nation. A recent survey of 22 
states indicated that more than 2,200 of these dams require dam safety rehabilitation. While the 
national scope of these rehabilitation needs raises awareness of the issues, it also means that 
many dam owners are competing for limited federal dollars to implement long-term dam safety 
solutions. 
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The District's highest priority project to (a;ddre s long-term dam safety issues is White Tank.sa 
FRS#3. White Tanks FRS#3 is a District-owned dam that has dam safety deficiencies whic~ 
require correction . To address the more immediate dam safety issues for this dam, the District will 
be constructing interim dam safety corrective measures in the fall of 2001. The District is seeking 
federal funding assistance from NRCS for the recommended permanent solution of a large 
regional flood control project to replace the dam while maintaining its flood protection function. 

The Flood Control District of Maricopa County is meeting ils maintenance and dam safety 
responsibilities as the owner and operator of 22 flood control ams, which provide flood protection 
to significant portions of Maricopa County. However, in ~rder to address the important public 
safety issues of aging infrastructure and urbanizatio full-scale dam rehabilitation or dam 
replacement projects as well as non-structural solutio s are needed. The District will require 
financial assistance in order to implement these lutions to assure that the level of flood 
protection provided by the dams to the citizens of M icopa County is secured well into the future. 

Watercourse Master Plans - Riparian Conservation 1 
For many years groups have been me!eting to evaluate restoration opportunities in the 
southwest. District staff has been actively participating i th is effort. This new dynamic has 
expanded the potential for river management ard restoration to now link the urban, urban/rural 
fringe with the rural rivers of the region. The rapidly growing urban areas provide significant 
opportunity to either prevent the destruction of vital riveF resources, or will provide the opportunity 
to restore or enhance resources th~t avH alr~ady been l~ / 
The District staff is workin~ wit Corps of ~ngineers, Cities, sand and gravel operations an. 
private non-profit$ (to p ursue J within its auth1rity 1 managing the river resources for restoration 
opportunities through the watercourse master plans. District staff attend monthly meetings of the 
River Management and Restoration Task F;frCewlli.ch was {ointly formed by the Arizona Riparian 
Council (ARC) and the A~e~oodplain Managemen Msociation (AFMA). Part of this effort is 
to develop tools that h~p to quantify the risk associated with the problems restoring vegetation 
poses and to establish maintenance guid!slines that allow for better risk management. 

Multi-Use and Recreation I Structures IRet ofit / 
Growing public concern for preserving the vis al beauty of the urban, rural and natural settings in 
Maricopa County prompted the Board of Directors to adopt an Aesthetic Treatment and 
Landscaping Policy May 3, 1999 (Resolutio 93-03). This policy provides general guidance and 
direction for the integration of landscape a sthetic features and recreation multi-use opportunities 
in al l phases of planning, design , construction and operation of flood control facilities by the 
District. The policy applies to the desig of new structures and to existing structures that do not 
include aesthetic features. This Policy was recently updated in 2000. 

A second step to this initiative is the preparation of the Flood Control Structures Analysis. 
Providing flood protection facilities that preserve natural desert open space, enhance local 
community image, and provide opportu ities for desert greenbelts and new parklands makes 
sense for the District. It provides increased public benefits, promotes increased public support for 
District programs, and enhances/expands multi-agency partnering opportunities which can lead to 
reduced District operating expenses. Relsponding to growing urbanization, increased scarcity o. 
open space, and rising land costs in the County, the District is exploring utilization of existing floo 
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control facilities for local , community, and regional open space. The District has had two phases 
of this structures analysis completed to date. Several more phases are underway. 

The purpose of the this analysis is to provide a preliminary assessment of opportunities for 
retrofitting existing facilities to integrate landscape aesthetic features and enhance recreation 
open spac opportunities. The objectives of this assessment are to: 

1. Asses . the consistency of existing facilities with the District's 1991 Aesthetic Treatment and 
Landscaping Policy; / 

19 - o ./ '1 s e Zoo()? 

2. Assess the potential of existing facilities to provide reg~mal , community and local open space 
amenities; / 

3. Identify possible treatment measures to correc77or. reduce inconsistencies with the District's 
19 ~esthetic Treatment and Landscaping Poli and enhance the open space potential of 
existing facilities; 

4. Provide preliminary cost estimates for the identified possible eatment mea~ res; 

5. Link researched alternate funding sources developed for e West Valley Recreation Corridor 
study to projects for retrofitting facilities. , 

Interest earned on Fund Balance 
I 

Future Revenue Sources 
Grants & Federal funds pay for speci circumstances 

i.e. trails 
mitigation 

Partners- 2 types (cost -sharing) 
Public agency cost share -future benefits 
Private development reimbursements- large scale construction 

Development Impact Fees 

Voluntary Exactions 

Improvement Districts 
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Economic Analysis • 

I 
Summary 
This Plan has described existing flood control proje4 and structures and identified future 
opportunities for flood hazard mitigation. A p~r·orir ation system has been established to 
determine greatest need for upcoming projects. is important to now establish a plan for 
implementation of planned flood control works o floodprone land acquisition. The five-year 
Capital Improvement Program sets the progress for larger cai:ita investment projects but does not 
identify a strategy for regulatory solutions or partnerships that r ult in multi-usa/projects. 

Issues - Tentative priority, time schedul<~, and estimated c st for implementation of the various 
projects or project elements required to rnitigat tbe County's flooding problems 

This Plan will be updated annually .... in conjunction with/ he budget a~d CIP cycles (December to 
March) by the District's PlanninJ Br~ ~ 

The District's area of jurisdicti£ is vast ~•t mitigation or elimination of flood hazards ha. 
continued to meet the needs of the Cou ty ~~ents. This first part of this report gives a broad 
overview of the challenges and constraints District fa2:s in floodplain management. More 
detail followed in Chapters 4 and 5 to pr ent pro le{rls jtnd address them. The bottom line is 
there is considerable worjt1(5S#I oe co pleted. A reaS01lable comprehensive strategy has been 
presented herein to ach~ve public safety from flood hazards. . 

I 
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