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CO\[PREHENSIVEFLOOD CONTROL PROGRA.\;1 REPORT/PLA.N
FOR MARICOPA COUNTY: 1997

I. Introduction

The Comprehensive Flood Control Program Reports of 1963 and 1991 were the culmination of
several general area studies that identified flooding problems in Maricopa County. At that time 35
watersheds were delineated on which flooding problems were defined and potential structural
solutions proposed. The 1963 plan listed 40 flood control projects. The Comprehensive Plan has
been the cornerstone for most work performed by The Flood Control District of Maricopa County
to date.

The 1963 Report designated through engineering economics, which of the 40 projects were
considered viable at that time and which should be deferred for future consideration. The plan also
included potential federal funding mechanisms that could be used in conjunction with local funds
for project construction. In 1963, the District operated under the authority of ARS Article 5 45-2351
to 45-2371, and was charged with the responsibility of building, operating, and maintaining the
projects recommended in the report. It was further recognized that the District would ultimately
construct, operate, and maintain other projects not identified in the plan. In addition, projects built
by others, such as McMicken Dam, would be operated and maintained by the District. thereby
increasing the expenditure of operation funds.

Since 1963 :\biicopa County and the District have changed considerably. Some of those changes
include:

• The population is now 2,200,000 (versus 614,000 in 1963 and 2,069,000 in 1991).

• Non-structural flood control programs are now used in conjunction with structural solutions.

• The District operates and maintains 49 flood control facilities.

• Annua~' t,ax revenues have increased from S250,000 in 1961 to a high of S51 ,000.000 in
1989; along with tax rate increases from SO.05 to SO.50 per SIOO assessed value. In '1995 a
tax rate of SO.33 generated $32,401,380.

• The District has constructed entirely or'in'-part 15 of the 40 projects listed in 1963 (five
projects have been incorporated into other projects or eliminated, and 20 other projects have
not been constructed).

However, two things have not changed: Maricopa County continues to experience rapid growth
resulting in increased flooding problems; and, a number of the flooding problems identified in 1963
and 1991 have not been resolved.



The objccti \c" of this report are to:

l.

.,

Cpd,HC ,md report on the current status of projects and programs intended [0 implement the
Comprehensive Flood Control Program Reports of 1963 and 1991; and

Identify potential projects from sources more recent than the 1991 Comprehensive Plan.

Future Efforts

The flooding problems, in terms of potential projects, identified in this status report will be analyzed
by the District's Planning and Project Management Division. The Planning and Project Management
Division will proceed with project implementation for each of the projects which receive a favorable
evaluation. Project implementation will include, but not be limited to: identifying potential partners
interested in project funding participation; managing project and design studies; incorporating these
projects into the Five-year capital improvement budget; developing land acquisition schedules: and
coordinating all project activities. The Planning and Project Management Division will be assisted
as requir~d by all other divisions of the District.

The Watershed Management Branch of the Hydrology Division, in coordination with the Planning
and Project Management Division, has prepared a list of additional flooding problems for each of
the 35 watersheds. These watershed boundaries, with some modification, follow the boundaries used
in the 1963 and 1991 Comprehensive Plans. The Watershed Management Branch will suggest
alternative structural and non-structural solutions for each problem. The problem definition phase
will include the development and/or use of watershed hydrology, floodplain mapping, flood damage
reports, and ct!ler sources from which potential flood damages can be assessed.

II. Historical P.~rspective

Background

Even before the Comprehensive Flood Control Program Report of 1963 was published, there had
been many contributors to the study of flood control in Maricopa County. On October 31, 1957, the
Flood Protection Improvement Committee was appointed by the City of Phoenix, the Board of
Supervisors of Maricopa County, and the Board of Directors of the Salt River Project. This
committee was directed to prepare a general plan of flood control for the greater Phoenix area and
recommend methods for financing, construction, and operation of major flood protection works for
the benefit of all. Creation of this committee COIl$~it!ltedone of the first organized efforts to solve
Maricopa County's flooding problems. This also provided the main impetus for formation of the
present Rood Control District to serve the entire County; the Flood Control District was created on
August 3, 1959, by the Board of Supervisors.

The Comprehensive Flood Control Program Report of1963 listed the major flood control problems
for Maricopa County (all 9,226 square miles). In addition, the report contained recommendations to
prevent or minimize damage and cost estimates for necessary structures. Although the prime
objective of the report was to identify flood control problems, other concerns included: erosion
control, recreation, irrigation, water storage, and ground water recharge.



Because the Gila and Salt River Basin is the main natural drain system for the County, virtually all
storm water flows to the southwest into this system. The main tributaries are: the V~rde River, Indian
Bend Wash. Cave Creek, Skunk Creek. _~ew River, the Agua Fria River, the Hassayampa River, and
Centennial Wash. Then, as now, the major flooding problems occurred near the urban population
concentrations.
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FLOOD CONTROL STRUCTURES IN SOUTHEAST COUNTY

Existing Structures Programmed Capital
Improvements

Buckhorn-Mesa Structures: 1. Town of Guadalupe Drainage Improvements

Apache Junction Dam & Floodway 2. Salt River Channel (Dobson-Country Club)

Bulldog Floodway 3. Sossaman Channel Improvements (U.S. 60 to
Baseline Rd.)

Signal Butte Dam & Floodway 4. Rittenhouse Drainage Improvements (Phase
1 & Phase 2)

Pass Mountain Diversion 5. Southeast Mesa ADMP & Ellsworth / ..
Gennann Improvements

Spookhill FRS & Floodway. 6. Price Drain

Sossaman Basin & Channel 7. Southeast Valley Regional Drainage System

East Maricopa Floodway

Rittenhouse FRS

Powerline FRS
.-

Powerline Floodway

Guadalupe FRS

48th Street Drain
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EXISTI~G STRCCTl:RES:

Bl:CKHO~~·~IESASTRUCTURES
The Buckhom-~lesaWatershed is located in eastern Maricopa and northwestern Pinal Counties with
a drainage area of approximately 109 square miles. During major storm events, floodwaters rush
down the west slopes of the Superstition, Goldfield and Usery Mountains onto a wide alluvial fan
where slopes are flat and washes become less defined. The drainage pattern is in a southwesterly
direction towards the urbanized portion of the City of Mesa. The Buckhorn Mesa Watershed Project
is a series of four earthen floodwater retarding dams with interconnecting floodway channels. The
dams capture floodwater and route it through the floodways to a single outlet which flows to the Salt
River.

The original project proposal included construction of a dam, east of Apache Junction, with an
adjoining floodway that would outfall into the reservoir behind Apache Junction Dam. This segment
of the project, however, has yet to be constructed. The completed portion of the project was built
between 1979 and 1988 when the East Mesa and Apache Junction area underwent tremendous
growth, increasing the need for flood protection. The City of Mesa has an agreement to develop
recreational features behind Spookhill Dam. The initial Arizona Department Of Transportation
(ADOT) plan for the Red Mountain Freeway proposes to cross Spookhill Dam at McDowell Road.
Care must be taken to ensure that the final design accommodates access, a minimum of twelve feet
wide and eight feet high, for District maintenance vehicles. This would also allow a continuous east
and west trail connection for equestrian and bicycle access underneath the freeway.

Apache Junction Dam and Floodway
The floodway starts west of the Apache Trail, State Route 88 in Pinal County, and diverts
floodwater from a wash above the dam into the reservoir area. The 1,500 foot floodway is a
reinforced rectangular concrete channel with a maximum width of ten feet and a length of 1,537 feet.
.-here are side inlets to intercept flows from washes and drain them into the dam reservoir. The dam
was built in 1988 to serve a drainage area of six square miles with a storage capacity of 552 acre feet.
The maxImum height of the dam is twenty-two feet and its length is 1.6 miles. The top width is
fourteen feet and has a reinforced concrete emergency spillway and principal outlet. .

Bulldog Floodway
The floodway was completed in 1988, and is located east of the Maricopa-Pinal County line north
of Brown Road and is a reinforced concrete rectangular channel with a length of 1.7 miles and
maximum width of fifty feet. The floodway transports stormwater impounded behind Apache
Junction Dam into the reservoir behind Signal Bntte-Dam. There is a drop structure with a stilling
basin to reduce erosive velocities where the floodway enters the Signal Butte Dam reservoir.

Signal Butte Dam and Floodway
This dam and floodway consist of a 1.3 mile earthen dam dedicated in 1987 and 2.7 mile floodway
completed in 1984. Together, they convey floodwaters discharged from Signal Butte Dam and Pass
Mountain Diversion Dam to an outlet behind Spookhill Dam. The structure drains sixteen square

. miles above the Apache Trail near the Maricopa-Pinal County line. The storage capacity of the
reservoir is 1,365 acre-feet. The maximum height of the dam is thirty-nine feet and the length is 1.3
miles. The top width is fourteen feet and there is a reinforced concrete emergency spillway and

7.
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principal outlet. The outlet is a drop structure with a stilling basin at the bottom. There are welir type
side inlets along the length of the channels to catch incoming runoff. Special drains supply Wiater to
native vegetation that previously relied on naturally occurring washes before construction I of the
structure. The floodway channel is unlined and trapezoidal in shape with a bottom width ofithirty-
two feet. .

Pass ~lountalli'Diversion Dam and Floodway
This dam consists of a 1.2 mile long earthen embankment and a 2,800 foot outlet that [drains
noodwaters from a four square mile area downstream to the Signal Butte Dam. The maximumi height
of the diversion dam is thirteen feet with a top c~stwidth of fourteen feet. Runoff from th~ north
drains to an unlined channel parallel to the diverSIon dam. From there the flows pass thro~gh an
outlet c~nsisting of a series of six drop structures constructed of both grouted and loose riprap to
dissipate energy before draining to the Signal Butte Dam reservoir. The diversion Darn and
Floodway were completed in 1987.

Spookhill Flood Retarding Structure (FRS) and Floodway
This structure is located east of Bush Highway, up slope of the Central Arizona Project (CAW). The
FRS was completed in 1979 and has a storage capacity of 866 acre-feet which stores runoff Ifrom a
drainage area of fourteen square miles. Discharges from the Signal Butte Floodway drain! to the
reservoir of the earthfill FRS. The length of the FRS is 3.9 miles with a maximum height of q..venty-
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five feet. There is a reinforced concrete emergency spillway and the principal outlet is a concrete
pipe. seven feet by 7.5 feet. The seven foot by 11.5 foot outlet is embedded in reinforced concrete.
All outlet [1ol,I,:S drain to an unlined trapezoidal channel two miles long that was built in 1980 and
discharges into a wash which crosses the Bush Highway.

The capacity of the wash west of Bush Highway was improved by placement of vertical concrete
walls with grouted riprap at the bottom. The outlet channel's length is 856 foot and the bottom width
is forty feet. The flows enter a sediment basin for detention before reaching the final outlet at the Salt
River. Water from the sediment basin and final outlet supports a riparian area of approximately five
acres. The Buckhorn Mesa Watershed Project provides important multipurpose functions
incorporating many scenic and recreation amenities.

SOSSAMAN DRAIN
Storm runoff from farms, residential areas and street flooding drains into an unlined trapezoidal
channel located parallel and east of Sossaman Road. The channel starts from a detention basin north
of Baseline Road and terminates at Guadalupe Road to the south. The bottom width varies from forty
to sixty feet and is 1.1 miles long. There are seven drop structures along the channel to dissipate the
erosive energy of moving water. Rows from Sossaman Channel are conveyed to the EMF Roadway
by the Guadalupe Channel at the intersection of Guadalupe Road and Power Road. This flood control
feature was built in 1977.

EAST MARICOPA FLOODWAY (EMF)
The floodway channel is 27.5 miles long and was completed in 1989. The floodway receives storm
runoff from the Buckhorn-Mesa, Apache Junction-Gilbert and Williams watersheds. The EMF
diverts the water to the Gila River through the Gila River Indian Community,.east of Interstate 10.
The origin point is a detention basin 200 feet north of Brown Road. The floodway then runs parallel
to the Roosevelt Water Conservation District (RWCD) irrigation canal in a north to south alignment
to the Hunt Highway. The termination point is at an outlet at the Gila River on the Gila River Indian
Reservation. There are a total of six reaches and majority of the channel is unlined and trapezoidal
in shape except at Reach 4 where it is concrete lined. Major tributaries to the EMF are Queen Creek,
Guadalupe, and Sossaman Channels, the Superstition Freeway Channel and Powerline Floodway.
A section of the channel, located between Guadalupe Road to Broadway Road, is utilized as a golf
course.

Rittenhouse FRS
This FRS was built in 1969 to collect stormwater runoff from a 51 square mile area. Stormwater
runoff is temporarily impounded in the reservoir of the FRS and released to a 33 inch principal outlet
pipe leading into Vineyard FRS. The structure is'cOInpaeted earthfill with a storage capacity of 4060
acre-feet. The maximum height is 20 feet and the length is 3.6 miles.

Powerline FRS
Stormwater runoff is collected from a 60 square mile area is temporarily impounded in the reservoir
of the FRS. Water is released into a 36 inch principal outlet pipe that flows into the Powerline
Roodway. The structure was completed in 1967 and IS made of compacted earthfill with a storage
capacity of 4194 acre-feet. The maximum height is 24 feet and the length is 13,358 linear feet.
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Powerline Floodway
The floodway starts near the principal outlet of Powerline FRS and crosses the CAP Aquqduct. It
then follows a southwesterly direction across the southern end of General Motors Proving prounds
bordering the northern edge of Williams Air Force Base. Stonnwater is impounded in the r~servoirs

of Rittenhous~ FRS, Vineyard FRS, and Powerline FRS which drains into a common ichannel
discharged into the Powerline Floodway. The floodway channel receives additionaJ runoff
throughout its entire length through side inlets. The unlined section varies in width from ~O to 60
feet with riprap side slopes with a depth of six feet and a length of 1.8 miles. The wid~h of the
concrete-lined section is six to eight feet with a Qep_th varying from 4.5 to 6.5 feet and l¢ngth of
approximately seven miles. The Floodway was completed in 1968. All stonnwater collected is
eventually discharged into the East Maricopa Floodway.

GUADALUPE FRS
The Guadalupe Flood Retention Structure (FRS) has a drainage area of 1.9 square mil~s which
includes the steep slopes of the southern and eastern edges of South Mountain. The FRS tas built
in 1975 and consists of four levees which, together, comprise the reservoir area. The total length is
2,910 feet and the maximum height is 34.5 feet with a top crest width of fourteen feet. Th¢ storage
capacity of the reservoir is 298 acre-feet. An unlined spillway, excavated through granite,] extends
between two levees. The principal outlet structure is a complex reinforced intake tower qiesigned



to prevent heavy silt from discharging. A thirty inch RCP attached to the structure allows disch~ges

into an open basin and a twenty-four inch RCP drains water from the basin into t},e outler.

-t8TH STREET DRAIN
This structure receives storm runoff from surrounding city streets, the Hohokam Expressway and
irrigation waste waters from the San Francisco Canal, and transports them to the Salt River near
32nd Street. The channel is concrete-lined trapezoidal in shape with a bottom width of ten feet and
length of 1.9 miles. The Drain was completed in 1981.
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CIP PROJECTS:

Guadalupe Drainage Improvements
The project \vill provide a storm water collection. three retention basins located along the Hi~hline

Canal and outfall system for runoff originating within the Town of Guadalupe. Runoff from within
the Town results in flooding of low lying houses and collects along the Highline Canal. The ~onded

water results in flooding of adjacent homes and causes damage to the canal and to down$tream
properties within Tempe.

The costs for design and construction of the project are estimated to be $3,900,000. Based uppn the
appraised price of the two parcels currently for sale, the rights-of-way for the project are estiimated
to be $2,120,000. The town is not currently able to contribute financially to the project b~t will
assume maintenance responsibilities for the basins. Additionally, the Town will seek grants and
other means to participate in the construction phase.

Salt River Channel-Dobson to Country Club
This project includes improvements to the south bank of the Salt River to provide lOO-year lqvel of
protection (215,000 cfs) from Dobson Road east to Country Club Drive. The project, which is being
constructed as part of the Red Mountain Freeway project, will provide protection for ap area
containing light industrial and commercial development and multiple landfill sites. This pr~ject is
the last segment of work that will be constructed by ADOT along the Salt River. Using qriteria
provided by the District, ADOT will construct and fund the project to be completed in early! 1998.
The District will assume future operations and maintenance of the bank protection/levee.

Sossaman Channel
This project is located in east Mesa, between Sossaman Road and Hawes Road and the Superstition
Freeway (U.S. 60) to Baseline Road. The existing channel section does not have sul'ticient c~pacity
to convey the I()O-year peak discharge of 2400 cfs. The project will improve the channel frorp U.S.
60 to Baseline Road. .

District staff is projected to design the Channel sometime in FY 96-97. The $600,000 alloc*ted to
the project will be reviewed after completion of the design. At that time, the project constructi~n date
may be revised, depending on the availability of funds.

Rittenhouse Drainage Improvement
The project consists of an earthen channel adjacent to the Southern Pacific Railroad betwe!en the
Queen Creek School east of Ellsworth Road and the East Maricopa Floodway west of Power!Road.
The six mile long project includes portions of Queen-Creek, Mesa and Gilbert. The chann~l will
provide lOO-year protection for the school, contain the FEMA lOO-year floodplain, and pro~ide an
outfall for. future storm drain construction. In accordance with an IGA, the Town of Queen!Creek
will acquire the project rights-of-way. District costs for construction are estimated at $5.0 $i11ion
(100%).

Approximately $650,000 in project costs have been saved through advance construction of a ~ortion

of the channel by the Air Force Base Conversion Agency near Williams Gateway Airportl This
construction was completed by the Agency in exchange for the District's purchase of the nec!essary
rights-of-way. Phase I construction started in July of 1996 and is estimated to cost $1.5 mil~ion.

12



Southeast .\lesa AD.\IP and Ellsworth/Germann Improvements
This project was requested by the City of Mesa to help alleviate nooding along Ellsworth and
Germann RuaJs. The flooding along Ellsworth Road disrupts the primary access route to the
General ~vlotors Proving Grounds and along Germann Road to TRW's South ~1esa Airbag
Production Facility.

Hydrology for the 76.5 square mile study has been prepared in-house. A consulting firm has been
contracted to determine solutions to the flooding problem using the hydrology prepared by the
District. Funds have been budgeted in FY 96-97 to identify the design alternatives. The
Ellsworth/Germann Improvements are scheduled for FY 99-00. It is anticipated that other projects
will be identified and implemented with other interested cost-sharing partners.

Price Road Drain
In 1987, ADOT, the District, Mesa, and Chandler entered into an Intergovernmental Agreement for
the design, construction, and construction management of the Price Road Drain. This storm drain
project extends south from the Sal,t River to Carriage Lane Park in Mesa. It is designed to serve
ADOT's Price Road Freeway drainage needs and serve as an outfall for Mesa and Chandler storm
drains, accommodating up to 230 cfs from the region. The drain. varies in diameter from 9-18 feet
and is buried up to 60 feet in depth. The outfall, at the Salt River, is a combination of aU-shaped
channel and box culvert.

The total cost of the project is $49,600,000. The District's share is $8,900,000. Construction of the
Carriage Lane Outfall pipe, from U.S. 60 south to Carriage Lane Park, will be completed in early
1997. This is the last component of the Price Road Drain and it will be fully operational upon the
completion of the Carriage Lane Outfall.

Southeast Valley Regional Drainage System
The Southeast Valley Regional Drainage System (SEVRDS) includes a loo-year drainage system
(900 to 2800 cfs) to be built within the San Tan Freeway corridor between Price Road and a
connecting channel from the basin near 56th St. to the Gila Drain Floodway west of 1-10. When
combined with contributing flows from the Price Freeway drainage system (south of Ray Road), the
SEVRDS will intercept and convey municipal and freeway drainage from 58 square miles in
Chandler, Tempe, Gilbert and Maricopa County. The project will also protect areas of the Gila River
Indian Comt.w~.nity (GRlC) located south of Pecos Road and west of Price Road from off
Community flows.

The SEVRDS is addressed in the Gilbert/Chandler ADMS and is an integral component of
Chandler's storm water master plan. Total cost'I&--estimated at $24 million. Alternatives to the
original concept are being developed in cooperation with ADOT, the GRIC, Chandler and SRP. The
Districts ,cost share is estimated at $10.6 million. Chandler will provide interim O&M until the San
Tan freeway is constructed by ADOT.

13



C.I.P. PROJECTS
1. New River ADMP
2. Beardsley Rd Regional Drainage
3. Cave Creek Improvements
4. East Fork Cave Creek ADMP
5. Rawhide Wash Channel
6. Reata Pass Channel
7. Pima Road Channel
8. 10th Street Wash Basin/Channel
9. Tatum Wash Channel
10. Doubletree Ranch Rd Improvements
11. 84th StlCholia Basin &Drain
12. Arcadia Area Drainage Project
13. Old Cross Cut Canal
14. STP Papago Watershed Study
15. Squaw Peak LOMR
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CONCLUSIONS AND RECOMMENDATIONS

This portion of the Comprehensive ReportJPlan identifies and describes conclusions and
recommendations drawn from the preceding section concerning the existing Flood Control District
programs.

Flood Warning and Data Collection Program:

Data collected by this effort serves to calibrate the District's models for rainfall and flooding. Since
all engineering designs are based on the need to contain certain size floods, having accurate
information about those floods is key to efficient engineering. This program insures that District
structures are not under designed (which doesn't solve the flooding problem), but yet are not over
designed, which would be a waste of tax payers' money.

.~.-

• District staff will continue to research and collect rainfall/runoff data in order to sustain this
vital link in the calibration and continued refinement of hydrologic models which are the basis
for engineering designs.

Floodplain Administration Program:

The identification of floodplains and an administrative effort to minimize development in those areas
is essential to a pro-active stance towards preventing flood damages to property, rather than trying to
retrofit expensive, structural engineering measures, after the fact. A FEMA (Federal Emergency
Management Agency) floodplain ensures that flooding problems are addressed during the development
of the property.

• District staff will continue to develop, support, and enforce an aggressive floodplain
management program which has resulted in a 20% discount of flood insurance premiums, the
second highest discount in the country.

Drainage Administration Program:

Many flooding pr<;>blems associated with older residences are a result of the homes being constructed
at grade or level with the surrounding ground. This allows flooding from very shallow sheet flows
which can inundate houses causing significant damage. The drainage regulations currently in place
preclude that from occurring with new construction. The existing regulatory program prevents
flooding problems by insuring that adequate safeguards...are in place prior to construction. This method
is significantly less expensive to address the problem rather than allowing unregulated construction
and then rectifying the problem afterwards.

• District staff will continue to develop, support, and enforce pre-emptive regulatory programs
.which are a less expensive way to deal with potential flooding problems. This is borne out by
the fact that the District rarely has to "fix" flooding problems resulting from new construction.
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Maintenance Program:

Increased public awareness of environmental issues and recreational opportunities has led to the
inclusion of mUlti-purpose objectives in the development of some flood control structures. Generally,
this involves a different type of landscaping and maintenance program. In those cases where the
recreational activities are active (e.g., planned uses), much of the maintenance component is taken over
by the other agency cost sharing the project, for whom recreation is the primary objective. This trend
could reduce the overall need for the District to perform 100% of the maintenance on all of its
structures. This program may also decrease District maintenance by having the "active users" of the
structure be responsible for the non-structural maintenance

• District staff will encourage and support the multiple-use of District structures/property
provided that the primary flood control purposes are not compromised nor additional costs to
the District incurred.

Planning Program:

As a result of reviewing land use and demographic projections for the next twenty years, the ADMS
schedule has been changed to reflect anticipated high growth areas of the County. A primary purpose
of the ADMS' is ta "get out ahead" of development by characterizing flooding potential. This is
desirable so that development can take appropriate steps to preclude flooding problems through
improved design and construction.

• District staff will review current population projections for growth in the County and change
the development schedule for Area Drainage Master Plans so that storm water planning is
targeted towards and encompasses potential high growth areas.

Capital Improvement Program:

After the fourth round of Capital projects prioritization, there'is a need to update and adjust the criteria
and the weighting scheme, so that "local" projects are properly characterized and rank ordered
accordingly. Previously, the District's CIP has focusedalmost totally on solving regional drainage and
flood control problems.

• District staff will review and appropriately revise the qualifying criteria for the Prioritization
Procedures and will modify the existing standards to reflect differences between local projects
and those regional in nature. A separate program within the CIP will be proposed to address
local problems. - ..-

Environmental Program:

Increased federal and state requirements for environmental mitigation have put a premium on the need
to incorporate those requirements early-on into the design of a project. Environmental permitting is
often a time consuming process. Environmental permits, such as 401 and 404 permits, issued by the
Corps of Engineers may require six to eight months for processing. District staff has increased their
awareness of changing rules for permits. Staff strives to establish realistic project time lines to acquire
required permits and/or clearances allowing construction to move forward without delay.
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• District staff will comply with environmental regulatory programs to obtain required permits,
including implementation of mitigation features, necessary to construct flood control projects,
and will consider environmental enhancements where practicable without compromising the
primary flood control purposes or increasing the costs.

Property Management Program:

Several cities have approached the District about the right to use District property for groundwater
recharge. In response, the District has developed a policy for that use. Other entities have become
interested in the potential for recharge on District lands. This interest has resulted in a new policy for
land utilization which could provide a new potential source of revenue for the District.

• District staff will review and support requests from municipalities for the potential water
recharge of District property.

-- -While the following two programs, Public Involvement and Open Space, are not budgeted programs
they are included because they embody important activities or objectives supported by the District.

Public Involvement-Program:

The public demands to be increasingly involved in District projects. In the past, public involvement
has been perceived as lost time on a project. Efforts to include the public in the planning process have,
however, proven to be much more efficient and the District gains public credibility. District staff has
developed an increased awareness of the need for public involvement. Time and materials are built
in to every project so that public input can be accommodated. Multi-use of flood control projects
increases the value and utility of projects from the public's perspective. In the long run, public
involvement is more efficient, and the District gains credibility when the public becomes part of the
planning process.

• District staff will increasingly involve the public in the planning and implementation of
District projects.

Open Space Program:

The concept for preservation of open space is compatible with several District activities. The District
encourages other agencies and communities to utilize and develop District property and facilities for
recreational or multiple-use amenities. Through active-participation during a projects planning and
design phase, multiple-use objectives can be facilitated without adversely impacting flood control
objectives. _

• District staff will continue to consider and cooperate with interested parties to achieve the .
goals included in the Desert Spaces Regional Open Space Plan where practicable and without
compromising the primary flood Control purposes or increased costs of planned facilities.
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This portion of the Comprehensive ReportlPlan identifies and describes conclusions and
recommendations drawn from the preceding section concerning the existing Flood Control District
programs.

Flood Warning and Data Collection Program:

Data collected by this effort serves to calibrate the District's models for rainfall and flooding. Since
all engineering designs are based on the need to contain certain size floods, having accurate
information about those floods is key to efficient engineering. This program insures that District
structures are not under designed (which doesn't solve the flooding problem), but yet are not over
designed, which would be a waste of tax payers' money.

• District staff will continue to research and collect rainfall/runoff data in order to sustain this
vital link in the calibration and continued refinement of hydrologic models which are the basis
for engineering designs.

Floodplain Administration Program:

The identification of floodplains and an administrative effort to minimize development in those areas
is essential to a pro-active stance towards preventing flood damages to property, rather than trying to
retrofit expensive, structural engineering measures, after the fact.

• District staff will continue to develop, support, and enforce an aggressive floodplain
management program which has resulted in a 20% discount of flood insurance premiums, the
second highest discount in the country.

Drainage Administration Program:

Many flooding problems associated with older residences are a result of the homes being constructed
at grade or level with the surrounding ground. This allows flooding from very shallow sheet flows
which can inundate houses causing significant damage. The drainage regulations currently in place
preclude that from occurring with new construction. The existing regulatory program prevents
flooding problems by insuring that adequate safeguards are in place prior to construction. This method
is significantly less expensive to address the probl~rnJather than allowing unregulated construction
and then rectifying the problem afterwards.

• District staff will continue to develop, support, and enforce pre-emptive regulatory programs
which are a less expensive way to deal with potential flooding problems. This is borne out by
the fact that the District rarely has to "fix" flooding problems with new construction.
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Maintenance Program:
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Increased public awareness of environmental issue/has led to some of the flood control structures !-o
INc/wit lla¥Htg multi-purpose objectives. Generally, this involves a different type of landscaping and

maintenance program. In those cases where the recreational activities are active (e.g., planned uses),
much of the maintenance component is taken over by the other agency cost sharing the project, for
whom recreation is the primary objective. This trend could reduce the overall need for the District to
perform 100% of the maintenance on all of its structures. This program may also decrease District
maintenance by having the "active users" of the structure be responsible for the non-structural
maintenance

• District staff will encourage and support the multiple-use of District structures/property
provided that the primary flood control purposes are not compromised nor additional costs to

the District incurred..
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• District staff will review current population projections for growth in the County and change
the development schedule for Area Drainage Master Plans so that storm water planning is
targeted towards and encompasse~high growth areas.
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Capital Improvement Program:

After the fourth round of Capital projects prioritization, there is a need to update and adjust the criteria
and the weighting scheme, so that "local" projects are projJerly characterized and rank ordered
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• District staff will review and appropriately revise the qualifying criteria for the Prioritization
Procedures and will modify the existing standards to reflect differences between local projects
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-_.-P~blic Involvement P~;gram: ~ _
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The public demands to be increasingly involved in District projects. In the past, public involvement
has been perceived as lost time on a project. Efforts to include the public in the planning process have,
however, proven to be much more efficient and the District gains public credibility. District staff has
developed an increased awareness of the need for public involvement. Time and materials are built
in to every project so that public input can be accommodated. Multi-use of flood control projects
increases the value and utility of projects from the public's perspective. In the long run, public
involvement is more efficient, and the District gains credibility when the public becomes part of the
planning process.
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• District staff will increasingly involve the public in the planning and implementation of
District projects.

Environmental Program:

Increased federal and state requirements for environmental mitigation have put a premium on the need
to incorporate those requirements early-on into the design of a project. Environmental permitting is
often a time consuming process. Environmental permits, suchas 401 and 404 permits, issued by the
Corps of Engineers may require six to eight months for processing. District staff has increased their
awareness of changing rules for pennits. Staff strives to establish realistic project time lines to acquire
required permits and/or clearances allowing construction to move forward without delay.

• District staff will comply with environmental regulatory programs to obtain required permits,
including implementation of mitigations features, necessary to construct flood control projects,
and will consider environmental enhancements where practicable without compromising the
primary flood control purposes or increasing the costs.

Property Management Program:

Several cities have approached the District about the right to use District property for groundwater
recharge. In response, the District has developed a policy for that use. Other entities have become
interested in the potential for recharge on District lands. This interest has resulted in a new policy for
land utilization which could provide a new potential source of revenue for the District.

• District staff will review and support requests from municipalities for the potential water
recharge of District property.

~-

.~c-Open Spacepr~
The concept for preservation of open space is compatible with several District activities. The District
encourages other agencies and communities to utilize and develop District property and facilities for
recreational or multiple-use amenities. Through active participation during a project~ planning and
design phase, multiple-use objectives can be facilitated without adversely impacting flood control
objectives. . - .-,;,
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• District staffwill"consider and cooperate with interested parties to achieve Hie rJ'ie~eH£lltiQR included

in the Desert Spaces Regional Open Space Plan ,}V~~re practicable and without compromising the
primary flood Control puporses or increased costs of planned facilities.
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FLOOD CONTROL STRUCTURES IN NORTHEAST COUNTY

-~ --------- --- ------

Existing Structures

Cave Buttes Dam

Adobe Dam

East Fork of Cave Creek

Cave Creek Channelization

Arizona Canal Diversion Channel

Dreamy Draw Dam

Old Cross Cut Canal

10th St. Wash Detention Basin

Indian Bend Wash

Cave Creek Sediment Basin & Channel

Programmed Capital Improvements

1. Upper New River Mitigation

East Fork Cave Creek:

2. Rosemont Drive Lateral

3. Utopia Rd. Lateral

4. Grovers Ave. Lateral

5. Campo Bello Drive Lateral.

6. Rawhide Wash Improvements

7. Reata Pass Channel

8. Pima Rd. Channel

9. 10th St. Wash Basin #2

10. Tatum Wash Channel & Basin

11. Doubletree Ranch Rd. Drain

12. 84th St./Cholla Basin & Storm Drain

13. Arcadia Area Drainage Project

14. Old Cross Cut Canal (McDowell
to Arizona Canal)

15. Squaw Peak LOMR

16. STP Papago Watershed Study
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EXISTI~G STRUCTURES:

CAVE BUTTES DA:\-I
Runoff from Cave Creek Wash and Old Cave Creek Dam is impounded behind Cave Buttes Dam.
This reservoir has a storage capacity of 46,600 acre-feet and a drainage area of 191 square miles. The
Dam has a maximum height of 190 feet with a top crest width of 20 feet and a length of 2,275 feet.
A 7.25 foot by 7,25 foot principal outlet concrete structure is connected to a 45 foot diameter
conduit 529 feet in length. Controlled releases from the reservoir drain downstream to Cave Creek
Wash. This structure was dedicated in 1980.

ADOBE DAM
This structure is a compacted earthfill dam with a maximum height of 63 feet and a length of 11,245
feet. The top crest width is 20 feet and the storage capacity is 18,350 acre-feet. The principal outlet
concrete structure is 6 feet by 9 feet and is constructed with a headwall and flared wingwalls. The
length of this conduit is 290 feet long. The drainage area is over 90 square miles in size. Controlled
releases from the reservoir drain to Skunk Creek. The structure was completed in 1982.

EAST FORK OF CAVE CREEK
This project supports a drainage area of 16.5 square miles and is a combination of five detention
basins, channels and storm drains. Stormwater runoff from these structures e'{entually reaches Cave
Creek Sediment Basin and the ACDC. These structures were completed in 1987.

ARIZONA CANAL DIVERSION CHANNEL (ACDe)
The ACDC is a channel 16.5 miles long that was completed in 1994. The Diversion Channel serves
a watershed en':ompassing 152 square miles of high-density urban development. The Channel runs
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parallel to the Arizona Canal from the Cudia City Wash sediment basin to Skunk Creek. Th~ concrete
lined channel is open for most of its length and rectangular in shape. There are covered sections of the
channel along the Biltmore Hotel and at the intersection of Central and Dunlap Avenues. T* channel
transitions into grass-lining at 53rd Ave. North of Cactus Road which continues to the outleti at Skunk
Creek. The ACDC receives runoff from major washes and storm drains and from controlleQi releases
from sediment basins at Adobe and Dreamy Draw Dams. :

DREAMY ORAW DAM

This dam is composed of compacted earthfill with a maximum height of 56 feet and 448 feet lin length.
The drainage area is 1.3 square miles and the storage capacity behind the dam is 317 acre fee~. The top
crest width is 20 feet and the size of the principal outlet structure is 6 feet by 6 feet concr~te and 36
inches RCP. A detached spillway is located in a saddle about 400 feet east of the principal o~tlet. The
structure was completed in 1973. '

OLD CROSSCUT CANAL
The drainage area that flows into the Old Crosscut Canal is four (4) square miles and! includes
Camelback Mountain on the north and the Arizona Canal on the south, from 40th Street to 6$th Street.
The channel receives storm runoff from the east through overland flows and from the we~t through
storm drains. Excess water from the Arizona Canal is discharged into the Cross Cut Ccinal. The
structure is being improved to a rectangular concrete channel 3.6 rrtiles long which continue~ south to
an outlet to the Salt River. This improved channel should be completed south o( Indian Sc~ool Road
in 1999.

10TH STREET WASH DETENTION BASIN
Phase 1 of this project was completed in 1995 and consists of a single detention basin. the basin
connects with the northern portion of 10th Street Wash and serves a drainage area a half-mi~e in size.
The wash itself originates in the North Mountain Preserve and flows in a north to south ~ignment.

Flows from 10th Street Wash drain to the ACDC.

INDIAN BEND WASH
The most outstanding feature of the Indian Bend Wash Project (mW) is the greenbelt ~tretching

through the City of Scottsdale. Completed in 1985 as a flood control channel, the IBW conteys flood
flows through_Scottsdale to the Salt River. As a recreational amenity, it provides open spa~e, grassy
areas, golf courSes, ball fields, hiking and bicycle trails, picnic areas and other features enh~ncing the
quality of life for area residents. The project was designed and constructed by the U.S. Ar~y Corps
of Engineers with the Aood Control District as the local flood control sponsor and tHe City of
Scottsdale as the recreation sponsor. - .._

The concept for the mw was to confine flooding to its natural path through the use of istructural
elements and then enrich the natural flood path with complementary recreation features. T* heart of
the concept is the greenbelt which is a 4.5 mile long grassy swale, ranging from 600 to I, ~OO feet in
width. The IBW is designed to safely accommodate a 100 year flood. which is a major flqod with a
percent chance of occurring in any given year.

The mw drainage system starts south of the Arizona Canal, in 'Scottsdale, near Indian !Bend and
Hayden Roads and terminates at the Salt River. The drainage area is approximately 65 sq~are miles
which includes portions of Scottsdale, Tempe and Phoenix. Floodwaters draining into th¢ IBW
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originate in the Pinnacle Peak. Paradise Valley, 'and-Phoenix Mountain Park areas. The greenbelt
extends from McDonald Drive, in north-central Scottsdale, to McKellips Road. A channel conveys
flood flows an additional to an outlet at the Salt River.

Extending from the west side of the Arizona Canal at Camelback Road to the north side of the Canal,
south of Indian Bend Road. is a series of collectors, side channels and underground pipes. These
structures collect stormwater and prevent ponding and water from overtopping the Canal. The
collectors and side channels were completed in 1985.
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The IB\V Inlet is an unlined earthen channel. trapezoidal in shape, stretching one mile frO!ffi rndian
Bend Road south to McDonald Drive. The bottom width varies from 420 to 640 feet with depths
ranging from twelve to fourteen feet. Runoff from the slopes of the Arizona Canal and surtounding
area drain tirst to the main channel and then spill over into the greenbelt floodway. This fe4ture was
completed in 1979.

A Siphon transports water in the Arizona Canal west of Hayden Road under the Indian Bet!ld Wash.
It was designed to pennit diversion of canal flows in the wash, but it also prevents wash fl<j>ws from
entering the Arizona Canal. This structure is an underground reinforced concrete box f04r feet by
eleven feet at a maximum depth of 16.5 feet.

The Outlet Channel is an unlined earthen channel, trapezoidal in shape, stretching from McKellips
Road to the Salt River. The bottom width varies from 540 feet to 600 feet with depths ranging from
3.5 feet to 9.5 feet. The outlet channel was completed in 1979. I

The Interceptor Channel collects stonn runoff from the north side of the Arizona Canal and e~t of the
Wash between Pima and Hayden Roads. It intercepts and disposes of floodwaters that pond b~hind the
north bank: of the Arizona Canal. There is a spillway section where the Arizona Canal can pverflow
into the interceptor channel rather than overtopping its south bank: and causing flood damage~. It is an
unlined trapezoidal channel with a width of 100 to 150 feet and depths ranging from seven t9 ten feet.

CAVE CREEK SEDIMENT BASIN AND CHANNEL
This sediment basin receives stonn runoff from Cave Creek Wash, Moon Valley Wash, qreenway
Parkway Channel and several storm drains. The basin is earthlined and landscaped with b~shes and
trees. The basin is 340 feet wide, 1,500 feet long with side slopes varying from 3: 1 to 10: 1 t~ produce
a wavy appearance. The spillway, at the downstream end of the basin, consists vf a concrete crest
section with a downstream concrete chute. The flows reach the ACDC through a 1.8 rhile long
concrete channel which was completed in 1991. This channel is trapezoidal in shape witp bottom
widths ranging from 50 to 84 feet with 2: I side slopes. The channel transitions for a length of 400 feet
into a rectangular shape 65 feet wide for a distance of a quarter-mile.
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CIP PROJECTS:

Upper ~ew River Flood Mitigation
There is a potential threat of loss of life for citizens residing in the floodplain the Upper New River,
between New River Road and Table Mesa Road. In 1989, the District conducted a floodplain
delineation of this river reach.

During a loo-year event, flows were calculated to be up to t I feet deep moving at 18-22 feet per
second. Water of this depth and velocity is capable of floating houses off their building foundations,
eroding material from under the foundations, or carrying large boulders which would destroy the
structures. In January, 1993, flows estimated to be a 50-year event were recorded. A house was
flooded, the channel bank of the river was eroded, and access to several dozen homes cut.

The recommended project alternative was to purchase the houses and relocate the residents rather than
build:a structure. The District contacted 34 property owners of which 15 accepted the buy-out offer.
The cost of the buy-out and relocation, to date, has been $1.9 million. The purchased houses are being
demolished and the area will be allowed to return to natural conditions. The District is seeking a
Resource Agency to oversee the property and manage it as natural habitat.

Rosemont Drive Lateral
This project includes buried drainage conduit to convey the loo-yr. runoff to Detention Basin # 2. The
lateral begins in Rosemont Dr. east of 12th Street In all, the components of the East Fork Cave Creek
project (5 basins, 1 channel and 4 laterals) will collect runoff from 16-square miles.

Utopia Road Lateral
This project includes buried drainage conduit to convey the loo-yr. runoff to the East Fork Cave Creek
channel. The lat~ral begins east of 32nd Street and runs west underneath Utopia Road to the EFCC
channel.

Grovers Avenue Lateral
This project includes buried drainage conduit to convey the loo-yr. runoff to Detention Basin #3. The
lateral begins west of 32nd Street and runs west under Grovers Avenue to the west side of Cave Creek
Road Basin

Campo Bello Drive Lateral
This project includes buried drainage conduit to convey the loo-yr. runoff to Detention Basin #5. The
lateral begins at 18th Street and runs east under (travers"Avenue to 12th Street, where it turns south
to Basin #5. Most of the construction has been completed and the budgeted funds reflect the final
payment to Phoenix.

Rawhide Wash Improvements
The current project option includes a 1oo-year channel (11,000 cfs) between Jomax Road and Pinnacle
Peak Road that will protect 240 homes, 25 commercial structures and a 160-acre theme park from
flows 1-3 feet deep. A second option being considered is a large detention basin facility on property
owned by the State Land Department north of lomax Road. This option would potentially eliminate
the need for large-scale channel improvements downstream to the CAP. The project will allow for
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future remo vI11 of -t,5 square miles of IOO-year floodplain in Scottsdale and 6, I square miles in
Phoenix.

Under either project scenario, flows will be conveyed into a regional detention basin upstrea!m of the
CAP canal, which will allow for potential recharge and water quality enhancements. The proje~t is also
planned to serve future recreational needs. Total costs for the project are estimated at S14.4 million
for the channel option (to Pinnacle Peak Road only) and $15.6 million for the detention basib option.
Funding and maintenance responsibilities may vary substantially between the two options ..

Reata Pass Channel
This project includes a 100-year channel (11,500-16,700 cfs) between Pinnacle Peak Roaq and the
Central Arizona Project canal detention basin at Westworld that will protect 750 existing hdmes and

I

760 multi-family units from flows 1-3 feet deep. The project is a major component of thF lJ1BW
ADMP and will allow for future removal of 8.5 square miles of 100-year floodplain. Flow~ will be
conveyed into regional detention basins at the CAP allowing for potential recharge and wate~ quality
enhancements. The project is planned to provide a future recreational corridor conneqting the
Westworld area with the McDowell Mountains. The Reata Pass Channel also reduces hrainage
requirements along the Pima Road and Loop 101 corridors. .

Total costs are estimated at $22 million, with approximately 50% by the District. Phase Ii channel
design has begun under an IGA with Scottsdale. The City will provide for future operat~ons and
maintenance of the constructed features.

Pima Road Channel
This project includes a 100-yearchannel (6,100 cfs) between Jomax Road and the'CAP detention basin
at the TPC Golf Course that will protect 1250 homes, 40 commercial structures and a water treatment
plant from flows < 1 foot deep originating in a watershed of seven square miles. The project i$ a major
component of the umw ADMP. Flows will be conveyed into a regional detention basin alloiwing for
potential recharge and water quality enhancements. The project is planned to serve future recreational
needs. The channel also reduces drainage requirements along the Pima Road and Loop 101 90rridors.

Total costs for the project are estimated at $28.1 million, with up to 50% by the District; Phase I
channel design has begun under an lOA with Scottsdale for the area between the CAP and De~r Valley
Road.

10th Street Wash Basins/Channel Study
10th Street Wash originates in the North Mountaj.!l Preserve and has a drainage area that encqmpasses
2.8 square miles. The wash flows to the south through an urbanized area in the Sunnyslop~ portion
of Phoenix. Approximately 575 buildings (294 acres) are located within the delineated flOG-year
floodplaIh. The project has been separated into two phases. Phase I includes the design, righ~s-of-way
acquisition, and construction of two detention basins that will reduce the floodplain appro!~imately

70% and preparation of a Feasibility Study to develop alternative wash improvements to re$l0ve the
remaining floodplain. Phase II may implement channel improvements recommended in the F¢asibility
Study.

Total Phase I costs are estimated at $5.25 million (100% District). The District has worked With local
residents and the City to develop locally-maintained, mixed-use applications within th~ basins.
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Construction of detention basin I is complete. Construction of basin II began in April 1996 and will
be completed in \ilay of 1997.

Tatum Wash Channel
This project will develop solutions for the flooding problems that exist within a residential area of the
City of Phoenix. Several homes located northwest of Tatum and Shea Boulevards have experienced
severe flooding during recent storms. The flooding has been severe enough for the Phoenix to
recognize this area as one of its worse flooding areas.

The watershed begins in the Phoenix Mountain Preserve south of Shea Boulevard and flows north
northeast to Indian Bend Wash. There are no delineated flood plains within the project area. It is
estimated that, however, more than 350 structures would be flooded by the lOO-year flood event. The
lOO-year flood event would have a peak discharge of 2,000 cubic feet per second and flood more than
500 acres of residential and commercial property.

A m~jority of the pre-design and design costs will be assumed by the District. An IGA will be
deve!~ped between the District and Phoenix to identify & determine cost-sharing and rpaintenance
(O&M) responsibilities.

Doubletree Ranch Road Drain
This project will develop solutions for the flooding problems that exist within a mostly builtout
residential area of the Town of Paradise Valley. Several homes along Doubletree Ranch Road have
experienced flooding during recent storms, and children have been stranded at a local grade school
which becomes inaccessible during heavy rains.

Two major watersheds, Doubletree Ranch Road and Cherokee Wash, exist within the project area.
Doubletree Ranch Road watershed begins in the Phoenix Mountain Preserve west of Tatum Boulevard
and !Jows eastward along Doubletree Ranch Road to Indian Bend Wash. Cherokee Wash, which is
located south of Doubletree Ranch Road watershed, also begins in the Phoenix Mountain Preserve
west of Tatum Boulevard, but then flows northeast to Indian Bend Wash.

The District has committed funding for the pre-design study, and the design of the preferred
alternative. An Intergovernmental Agreement still needs to be developed between the District and the
Town of Paradise Valley to identify funding sources for the construction cost. The Town of Paradise
Valley will be responsible for providing maintenance (O&M) for the project.

84th Street/Cholla Basin & Storm Drain
The 84th Street/Cholla Basin and Storm Drain projecnilcludes improvements (650 cfs) in the Cholla
Wash watershed of north Scottsdale between Cactus Road and Shea Boulevard to provide a lOO-year
level of protection. The project improves flood protection for approximately 200 homes and one
church in a fully-developed, 250-acre area. Of this figure, twenty-one (21) homes are immediately
adjacent to the Cholla Wash floodplain.The project area is part of the City of Scottsdale's Hayden/Shea
Area Drainage Master Plan.
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The approved [GA includes a funding split of 5925,000 for Scottsdale and $750.000 for th~ District
to construct a storm drain system, an open channel, and a detention basin. The tinal portipn of the
District's co~t share has been budgeted in FY 96-97. Scottsdale will provide future operations and
maintenance of the constructed features.' .

Arcadia Area Drainage Project .
The project will develop and recommend storm drain systems which will intercept and cantey up to
I ,000 cfs through a higWy developed residential area between 40th and 64th Streets, norlth of the
Arizona CanaL The project will create a drainage outfall for about four square miles, util~zing the
improved Old Cross Cut Canal, and conveying the drainage to the Salt River. The prQject is a
component of the Old Cross Cut Canal master plan. .

The cost for the project is estimated at $12,000,000, with the costs expected to be shared bett.veen the
District and the City of Phoenix at 50% each in accordance with a future IGA. The City wilJ provide
the operation and maintenance for the project. .

Old Cross Cut Canal-McDowell to Arizona Canal
This project represents the major flood control and regional drainage element of the Old Gross Cut
Canal project. It includes approximately 11,000 linear feet of covered concrete channel t~ convey
present storm flows from the Old Cross Cut Canal corridor and to provide an outfall for drai~age from
the Arcadia area north of the Arizona Canal, taking these flows to the Salt River. The covere1 channel
will enable the City of Phoenix to make future roadway and park improvements within the Gld Cross
Cut Canal corridor. Total costs for the project are estimated to be $20 million. The Distriqt and the
City will operate and maintain the constructed project.

The cost for the project will be constructed in phases according to the following schedul~: Phase
I-Thomas Road crossing (completed in May, 1996); Phase II- south of Thomas Road (b~gin June
(996); Phase III-north of Thomas Road (scheduled to begin in Spring 1998). .

The Squaw Peak LOMR
This project, The Squaw Peak LOMR or Letter Of Map Revision, is a complementary proj~ct to the
Indian Bend Wash (ffiW) channel improvements that will be built as part of ADOT's constr}1ction of
the Squaw Pe~ Freeway (SR 51). The Squaw Peak LOMR project includes construct~on of an
additional box culvert at Sweetwater Ave. and submittal of a LOMR to FEMA for the reduFed IBW
flood plain.

The flood plain will be reduced by more than 360,aCJ:e~affecting as many as 1,000 homes. APOT and
the City of Phoenix have a separate IGA for the SR 51 required improvements to the IBW. Tl¥ District
and Pho~nix will have an IGA for the additional box culvert and LOMR.

It is estimated that the LOMR will cost $30,000 and the box culvert approximately $60,poo. The
culvert costs will be shared equally between Phoenix and the District. The District will p*y for the
LOMR in an existing flood plain re-delineation study.
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STP - Papago Watershed Study
The S.T.P. - Papago Regional Flood Control Project study will evaluate planning alternatives and
prepare a recommended final planning report for a storm water management system. The area is
bounded by the Arizona Canal (NW); Camelback Road (N); Indian Bend Wash (E); McKellips Road
(S); and 60th Street (W). The recommended Plan will be developed to alleviate lower frequency
flooding problems throughout the project area and reduce or eliminate the limits of an existing "A"
Zone flood plain along the west side of the Cross Cut Canal. Close coordination between the Cities
of Scottsdale, Phoenix, Tempe, and SRP will be required to insure success of this study. The District
is funding 100% of the estimated $750,000 required for this study. Funds for this project have been
allocated in FY 96-97 & 97-98.
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FLOOD CONTROL STRUCTURES IN NORTH CENTRAL
l\IARICOPA COUNTY

Existing Structures

Adobe Dam

New River Dam

White Tanks Dam #3

White Tanks Dam#4

Buckeye FRS # 2

Buckeye FRS # 3

McMicken Dam

Skunk Creek Channel & Levee

Agua Fria Channelization

Programmed Capital
Improvements

1. ACDC to Adobe Dam

2. Cactus Rd. Stormdrain

3. Northern/Orangewood Stormdrain

4. Maryvale Flooding Mitigation

5. Colter Channel (Litchfield Rd. To Agua
Fria River)

6. Dysart DrainJReems Rd. Connector

7. RI D Canal Overchute

8. White Tanks #3 FRS Modification

9. White Tanks #4 Inlet Improvements
---------------------------------
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EXISTI~G STRCCTVRES :

ADOBE DA.\[
This structure is a compacted earthfill dam with a maximum height of 63 feet and a length of 11,245
feet. The top crest width is 20 feet and the storage capacity is 18,350 acre-feet. The principal outlet
concrete structure is 6 feet by 9 feet and is constructed with a headwall and flared wingwalls. The
length of this conduit is 290 feet long. The drainage area is over 90 square miles in size. Controlled
releases from the reservoir drain to Skunk Creek. The structure was completed in 1982.

NEW RIVER DAM
Storm runoff flowing in New River from the north will be detained temporarily behind the Dam before
being released at a controlled rate downstream on the New River. The structure is an earthfill dam
serving a drainage area of 164 square miles and has a storage capacity of 43,520 acre-feet. The
maximum height of the Dam is 104 feet with a length of 2,320 feet. The top crest width is 20 feet and
the principal outlet is a box structure 6 feet wide by 9 Y2 feet high and 465 feet long. Two dikes are
included in the system. The dimensions of one of these structures is 30 feet in height and 5,800 feet
in length. The other dike is 14 feet high and 256 feet long. These structures were completed in
February of 1985. '

WHITE TANKS FRS NO.3
Stormwater runoff collected from the eastern slopes of the White Tank Mountains is stored temporarily
in the 2,655 acre-feet capacity reservoir. Water is released through three gated principal outlets. A
diversion dike west of Beardsley Canal starts at Northern Avenue and runs south to the structure.
Discharges from the structure enter the Beardsley Canal or adjacent desert washes. The dam is
compacted earth1ill with a maximum height of 30 feet with a length of approximately 1.5 miles. The
drainage area is 24 square miles and the FRS was completed in 1954.

WHITE TANKS FRS NO.4
Stormwater runoff is collected from the southeastern-slopes of the White Tank Mountains and is
temporarily stored in the reservoir and released through two gated principal outlets. The drainage area
is split by the Interstate-lO freeway and is approximately 14 square miles. The FRS was completed
in 1954 and has a storage capacity of 2,250 acre-feet. The structure is compacted earthfill with a
maximum height of 20 feet and a length of 1.3 miles.

BUCKEYE FRS #1
This structure is located eight (8) miles northeast of the Town of Buckeye and north of Interstate-IO.
Storm runoff is collected from a seventy-four (74J.~IDLare mile drainage area of the western slopes of
the White Tank Mountains, including discharges from Buckeye FRS #2 and #3. The runoff is
temporarily impounded in the reservoir with a storage capacity of 8,195 acre-feet and released to the
Hassayarnpa River through a sixty (60) inch pipe along an unlined channel 870 feet long. The structure
was completed in 1975 and is composed of compacted earthfill with a maximum height of 31.5 foot
and length of 7.2 miles,
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BCCKEYE FRS #2
This structure collects stonn runoff from a 5.7 square mile drainage area adjacent to the west~rn slopes
the White T<.Jnk Mountains and from discharges from Buckeye FRS #3. The w:.,ter is teIjnporarily
impounded in the reservoir with a storage capacity of 1,920 acre-feet and released to the re~ervoir of
Buckeye FRS #1. The structure was completed in 1975'and is composed of compacted earthfill with
a maximum height of twenty-six feet and length of 2.3 miles. .

BUCKEYE FRS #3
Stonn runoff is collected behind this structure from a 9.3 square mile drainage area along thei southern
slopes of the White Tank Mountains. This FRS is the eastern most of a group of three ~tructures

completed in 1975. The water is temporarily impounded in this reservoir with a storage c~pacity of
2,098 acre-feet, which releases into the reservoir of Buckeye FRS #2 through a thirty inch!principal
outlet pipe. The structure is compacted earthfill with a maximum height of thirty-four feet an~ a length
of three miles.

MCMICKEN DAM .
The northern half of the structure sits across Trilby Wash and associated tributaries while the! southern
half is located along the eastern slope of the White Tank Mountains. The drainage area is 2~7 square
miles and the storage capacity behind the Dam is 23,800 acre-feet. The structure is cOnlPosed of
compacted earthfill with a maximum height of 34 feet with a length of approximately 9 milds. Stonn
runoff collected is routed to the northeast to the principal outlet consisting of two 24 inch -bipesand
to the Agua Fria River through an open channel. The Dam and outlet channel were complete~ in 1956.

AGUA FRIA RIVER CHANNELIZATION, REACHES 1 TO 4
Stormwater discharges from ACDC, Skunk Creek, Adobe and New River Dams and local ~unoff are
transported by the Agua Fria into the outlet at the Gila River. The total length of the four qeaches is
six (6) miles. The channel is compacted earth and the side slopes are soil cement. The bott9m width
is 400 to 900 feet with average depth of 15 feet. This project was completed in 1988 '
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CIP PROJECTS:

ACDC To Adobe Dam
In an agreement with the U. S. Corps of Engineers (COE), the District is responsible to assure lOO-year
capacity in Skunk Creek from Adobe Darn to the ACDC. Recent studies indicate that portions of the
channel have been restricted, and the 100-year flows break out of the existing channel. Rapid
development of the bordering properties has necessitated the completion of a pre-design study to
determine 100-year capacity channel designs, including the need for grade control structures and the
armoring of the channel banks in remaining unlined reaches.

Public participation has resulted in a multi-use concept designed to incorporate natural vegetation and
provide access for pedestrian and equestrian uses, with bank armor buried to preserve a natural
appearance. Total costs are estimated at $10 million, with construction anticipated to be completed
in two projects above and below Union Hills Drive. IGAs with the Cities of Glendale and Peoria to
establish cost sharing and O&M responsibilities have been initiated. Acquisition of rights-of-way has
begun and should be completed in FY 96/97.

Cactus Road Storm Drain
This project includes a 10-year storm drain running west in the Cactus Road alignment beginning at
67th Avenue and continuing to New River via the drainage channel constructed for the Agua Fria
Freeway (Outer Loop). The project will benefit a 3.5 square mile area in Peoria and Glendale. The
drain will also provide an outlet for future municipal storm drains. Phase I, from the Agua Fria
Freeway to 83rd Avenue, has been constructed in FY 95-96. Phase II is now under construction from
83rd Avenue to 75th Avenue. Phase ill will follow in one year.

Total cost is e~timated at $9.5 million (50% by the District, 50% by Glendale and Peoria). Peoria will
provide operations and maintenance for this project. Design has been completed by.the District. An
IGA with the Cities of Glendale and Peoria was approved in April 1994.

Northern/Orangewood Storm Drain
This project includes a lO-year storm drain, running west between the Orangewood A venue and
Northern Avenue alignments from 67th Avenue to New River. The project will benefit nine square
miles of exis~i~g development in the unincorporated County, Glendale and Peoria that have been
subjected to several flood events in the past four years. The drain will also provide an outlet for future
municipal storm drains and ADOT's Grand Avenue project. The District plans to construct three
detention basins (possibility two in Glendale and one in Peoria) along the drain corridor in order to

reduce pipe costs while increasing the future lev.eLof protection and providing water quality and
recharge benefits.

Total costs are estimated at $17 million (50% the District, 50% by Glendale and Peoria). Glendale will
provide O&M for the portions of the project in Glendale and the unincorporated County, while Peoria
will provide O&M for the portions within its city limits. An IGA with the cities was approved in Apri:
1994. The District has acquired the basin sites at a savings of $3 million from the original 1987
estimate.

29



.\-lan-vale Flooding .\-litigation Project
Flooding along the north bank of the Grand Canal, between 43'd Avenue and 64'" Avenue. results in
frequent t100ding of approximately 150 houses. The project includes construction of two ~etention

basins discharging into existing storm drains and modifications to existing streets and storm !drains to
divert flows into the basins. The proposed basins will be designed to store runoff from a lO-y~ar storm.
A basin located at 51 st Avenue and the Grand Canal will be constructed as a mulit-us~ facility
incorporating flood water storage into a Cactus League stadium development by depressing ~ parking
lot and practice fields. The 63rd Avenue basin will require removal of thirty-five existing houses,
relocation of existing residents, construction of a detention basin, and modification of existi~g streets
and storm drains. The basins are estimated to cost approximately $4.5 million each.

Colter Channel
The project is located north of Litchfield Parkand extends from Litchfield Road to the Agua ~ria River
along an alignment about one-quarter mile north of Camelback Road. The principal feature iSI a 14,000
foot long earthen channel that varies from 50 feet to 250 feet wide. The project, which has been
constructed, intercepts and conveys to the river the lOO-year storm flows from north of thelchannel,
thereby providing protection to the MCDOT improvements on Camelback and Dysart Roa~s and to
Litchfield Park and the surrounding community. The project also eliminates a portion of an 'iA" Zone
floodplain, removing about 20 homes from the floodplain.

Construction is complete and the remaining funds in the 5-Year CIF are for settlement costs $sociated
with rights-of-way acquisitions. .

Dysart DrainlReems Road Connector
The project extends from Reems Road to the Agua Fria River along the north side of Luke ~ir Force
Base (LAFB). Included are improvements to the existing channel and construction of a detent~on basin
northwest of LAFB. The existing Dysart Drain channel no longer functions as desi~ned b~cause of
land subsidence in the area, thereby causing the flooding of LAFB from relatively minor flqws. The
project will intercept and convey to the river the 100-year storm flows from north of LAFI3.

The estimated total project cost is $12,500,000, to be shared between the District and LAFBJ with the
LAFB cost share capped at $6,000,000. Construction is to be completed in three phases. Tlhe Phase
I basin and Pha,se II bridges are complete. Phase III channel improvements are underway a~d will be
completed in early 1997. LAFB will provide all operation and maintenance, with the exceptipn of one
collector channel feature.

Rid Canal Overchute _
This project includes a lOO-year capacity (1500 as)overchute of the Roosevelt Irrigatio~ District
Canal at the Old Litchfield Road alignment which will discharge into an existing channel built by
SunCor. Various drainage collector channels will convey flows to the overchute. The pr9ject will
provide an outfall for 1.6 square miles of existing development in Litchfield Park, AvOI1dale and
Goodyear and is a key element of the White Tanks/Agua Fria ADMS and the Litchfiel~ Master
Drainage Plan. The overchute will reduce/eliminate floodplain delineations in develope~ areas of
Litchfield Park and Avondale.

Total costs for the project are now estimated at $1.6 million. Alternatives identified during t~e project
design estimate the District cost to be about $1, 100,000. SunCor have already invested $22P,OOO for



\vork on the related side drainage and outfall channel. RID Jnd SunCor have donated nght-of-\\:.l:' Clod
Litchfleld Park, .-\vondale and SunCor will provide for future operations Jnd rnainrenance for (he
proJect.

White Tanks #3 FRS Ylodifications
This project involves the rehabilitation of the White Tanks #3 Flood Retarding Structure (FRS) to
bring it up to current Arizona Department of Water Resources standards. The Natural Resources
Conservation Service (formerly SCS) is the Federal sponsor for the project. They will be responsible
for assuming all costs associated with the modificat-i:on of the FRS.

The improvements, tu be performed by the NRCS, include re-establishment of the crest of the dam.
construction of an emergency spillway, and improvements to the reservoir behind the FRS.

White Tanks #4 Inlet Improvements
This project includes the construction of a channel along the west right-of-way line of Jackrabbit Road
from the White Tanks #4 Flood Retarding Structure (FRS) northward. The Channel will intercept
storm water runoff flowing in a southeasterly direction and convey it into the FRS. Construction is
proposed to be completed in phases, depending on the availability of CIP funding. Phase I is from the
FRS northward to approximately 1,200 feet north of McDowell Road and will be a concrete-lined
channel (design is complete) estimated to cost $1.53 million. Phase IT will continue the project to
approximately 1000 feet north of Thomas Road, and Phase III will extend to the north side of Indian
School Road.

The Channel is necessary to intercept flows and divert them into the FRS as intended by the original
Soil Conservation Service design. The construction of Interstate 10 and improvements to Jackrabbit
Road have disrupted the original drainage paths in the area.

31



(

'.

(

.""\.~ .~ '"
~"l .... ' __ "

100-yr Floodplain

Watershed Boundaries

Highways

Waterman

~.

....... 4 • 12 11

February 1997

D
........

1. Salt-Gila River Study
2. Bullard Wash Overchute of RID
3. Agua Fria Flowage Easements

"

'h
I '

r

I

\

'-

'"\

'\

_...-

Buckete Valle~

I,
~,
\' '\.,
"-'--
I '

Southwest Count

--.....- .... /

.--

/

\

Theba /

I,
I,
I

\
I

, - - - ~ ,- - l. J'J'~.r',',' ..,.1.". ~.~. tJI""-·1·~" . .,
'. .I

-, -
/.";'-

r

,~

,/' ..... _-- ., ...

,,-_~,/ I,

Lower Centennial ',- -~:-">_

-
~

~,

/ rl
.............. - _....

)

\1,

\ ~, r,
-" ( \ Painted Rock',' -

'\
\~ (

N

\~
-:."~".

" Q/~
"'--,_~h



Existing Structures

1. Salt-Gila Control Works

2. Bullard Wash Outfall Channel

FLOOD CONTROL STRUCTURES IN SOUTHWEST COUNTY

-- -- -----------

Programmed Capital
Improvement

-------- ----------------"---

Holly Acres Levee & Bank Stabilization
------------------------

Perryville Bank Stabilization

Salt-Gila Clearing 3. Agua Fria Flowage Easements

4. South Phoenix Drainage Improvements
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EXISTI~G STRCCTURES:

HOLLY ACRES BANK STABILIZATION
This project was designed to provide protection for Holly Acres Subdivision from the lOO-year storm.
The capacity of the channel is 115,000 cfs with a freeboard of 3 feet, which is the distance between
the water surface and the top of the levee. Gabions, riprap and groins provide bank stabilization which
prevent further erosion of the riverbank. The length of the levee is 6,600 feet and it was built in 1984.

PERRYVILLE BANK STABILIZATION
The project is located at the north bank of the Gila River near Buckeye, and approximately one quarter
mile south of the intersection of Southern Avenue and Highway 80 (SR 85). The capacity of the
channel is 115,000 cfs. Gabions and riprap are used for bank stabilization which prevent further
erosion of the riverbank. The length of the levee is 2,300 feet and it was completed in 1984.
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CIP PROJECTS:

Salt-Gila River ~Ianagement Study
This project has been canceled because of the 1993 storm that destroyed the vegetative clearing and
pilot channel in the Gila River. To rebuild the corridor, a Corps of Engineers 404 permit would be
required. The cost and regulations that would need to be met to attain the permit have made
reconstruction unlikely. Funding has been deleted from the five-year CIP.

The land acquisition part of the project will continue after being on hold since the 1989 Appellate
Court ruling on stream bed ownership. While on hold, the District has been liable for 10% interest in
its condemnation cases until all payments are made to the owners or their legal representatives.
Resolution FCD 95-03 authorized the District to finalize all land acquisitions pertaining to the Rivers
1000 foot corridor and eliminate future interest payments. Cost is estimated at $40,000 to complete
the acquisition process during FY 96-97.

Bullard Wash Outfali Channel
. The project, identified in the White Tanks/Agua Fria ADMS, includes a two-mile outfall channel from
Lower Buckeye Road to the Gila River for the lOO-year Bullard Wash flows (3,200 cfs). Existing
structures and channels in the drainage corridor are inadequate and result in. flows that overtop the
Southern Pacific RR, MC 85 highway, and the Buckeye Irrigation District Canal. The project will
reduce flood hazards for the City of Goodyear's waste water treatment plant, the Phoenix/Goodyear
Airport, several hundred acres of agricultural land, the Palo Verde Nuclear Power Plant water supply
pipeline, a sanitary sewer pipeline, and three petroleum pipelines.

The project will also provide protection to clean-up facilities for a Superfund ground water
contamination site and allow for coordination with MCDOT on two of its projects. A pre-design study
has been completed, and total project costs are estimated at $7.6 million. IGAs with the City of
Goodyear and MCDOT have been initiated to establish cost sharing and O&M responsibilities.

Agua Fria Flowage Easements
This project includes the acquisition of flowage easements along the Agua Fria River in conjunction
with the Agua Fria Channelization project, constructed between Indian School Road and Lower
Buckeye Road-in 1988. These flowage easements are required by the District's agreement with the
Corps of Engineers as a part of the Phoenix, Arizona and Vicinity (including New River) Flood Control
Project.

All easements have been acquired. The budgeted-funds are contract costs to respond to an appeal
regarding a parcel acquired by the District through eminent domain near Southern Avenue and Dysart
Road. -

South Phoenix Drainage Improvements

This project will develop solutions for the loo-year flood event for approximately 100 homes and
thousands of acres of fannland located within the City of Phoenix. Several homes within a subdivision
located on the southeast comer of 43rd Avenue and Southern Avenue have ex.perienced flooding on
a regular basis. The watershed begins in the South Mountain Park and flows northwards to the Salt
River. Prior to entering the Salt River, however, the water turns westerly and flows west along the



SALT-GILA CLEARIN(;
The Flod Control Distrid has been maintaining the project after the floods of February 1978 and January J979. As a resull of the (()l)J

flooding, it was ne~essary to reestablish the alignment of the riverbed. The foHowing items ;.u-e major parts of the project: Control fe-growth
of Salt Cedars, fe-excavate pilot channels and re-gain access for maintaining the project.

Segment I I 2 3 4 5 5A {lA,{III,tIC

Location I 91st Ave - t23rd Mumme's 123rd Ave.- Gillespie Dam- Palo Verde Rd. - 323,d AV<.. Ai,,,,,,, Rd. I Pa'o Ven'e Rd ..
Ave. Crossing to 147th Ave. Palo Verde Rd. Airport Rd. CottOJl I.anc

Gillespie Dam

Work hems I 485 acres -Cleared,
grubbed & rough
grading of 1,000 ft.
strip of streamed

5000 LF - channel
excavation &
grading from 91 st
Ave. to 123rd Ave.

200 LF ditch
excavation at 91 st.
Ave.

Ii
I
\

161 acres
Cleared,
grubbed &
rough grading
of 300 ft. strip
of streambed

348 acres
Cleared, grubbed
& rough grading
of of streambed

1,000 LF- reshape
& rebuilt existing
berm along SRP
wasteway

2,500LF 
Constructed 22 ft.
wide roadway
parallel to SRP
wasteway

3 - 30" CMP
drainage for
constructed
roadway

2,100 LF of fence
line clearing.

I ,007 acres 
Cleared, grubbed
& rough grading of
streambed

26,OOOLF
vegetative berm

440 acres -Cleared,
grubbed & rough
grading of streambed

31,000 LF - vegetative
berm

1,443 acres -Cleared,
grubbed & rough
grading of streambed.
Segment is combination
of uncompleted work of
Segments 4 & 5.

372 acres -Cleared,
grubbed & rough
grading of
streambed.

5,000 LF - vcgdallvc
berm

'The'entlie fiverpt:ojectCIeariilgwTWbelllainlalneJtJlldct·'a 25 'ye-ar'lllalnlenance'prograin.AlIare'as'willbe t:eCleal'c<fevery'2 - j y cars.
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ylaricop3 Drain. During a lOO-year flood event the watershed generates 2,200 cubic feet per second
of water, and C3uses two to three feet of nooding throughout the project area.

An 3dditional benefit of the project will be the reduction in the size of bridge planned by ADOT as part
of the Southwest Loop. The funding majority will be provided by the District, with maintenance
(O&M) being shared with the City of Phoenix.
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FLOOD CONTROL STRUCTURES IN NORTHWEST COUNTY

--- ---------- ---- --- - ---

Existing Structures

Harquahala FRS

Saddleback FRS & Diversion

Centennial Levee

Buckeye FRS #1

Buckeye FRS #2

Buckeye FRS #3

Granite Reef Aqueduct Dike

Sunset Dam

Sunnycove Dam

Cassandro Wash Darn & Outlet

Programmed Capital Projects

None programmed
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EXISTING STRUCTURES:

HARQUAHALA FLOOD RETARDING STRUCTURE (FRS) & FLOODWAY
Floodwater runoff is collected from a 102 square mile drainage area and impounded temporarily in the
reservoir of the FRS with a storage capacity of 10,911 acre-feet. In 1982 the FRS was built of
compacted earthfill. The dimensions of the FRS are 11.5 miles in length with a maximum height of
tifty-five feet. Runoff is routed eastward along the dam alignment to a ten foot by four foot Reinforced
Concrete Box principal spillway and conveyed into the Saddleback FRS by means of an unlined
trapezoidal floodway channel 3.4 miles long. It runs immediately north and parallel to the CAP
Aqueduct.

SADDLEBACK FRS & DIVERSION
This structure was built in 1981 to receive stonn runoff from a drainage area of thirty (30) square miles
and runoff flows from the Harquahala Floodway. It is constructed of compacted earthfill with a
maximum height of twenty-two feet and a length of 5.2 miles. The top crest width of the diversion
structure is twelve feet wide and the storage capacity of the reservoir is 42.5 acre-feet. The principal
spillway outlet is an eight foot by ten foot concrete conduit. Flo\\:,s are released to a diversion which
consists of an earth embankment with an unlined trapezoidal channel running parallel to catch and
direct runoff. The outlet is in unimproved rangeland with a drainage way leadi!1g to Centennial Wash.

CENTENNIAL LEVEE
Sheetflow from a twenty-one square mile area drains into Reach 1 on a northeast to southwest
alignment. The levee begins just south of Interstate-l 0 and extends to the Centennial Wash floodplain
where Reach :2 starts. This levee was constructed in 1985 and is intended to protect the Harquahala
Irrigation District Canal which distributes water from the CAP aqueduct. The levee consists of a
compacted earth embankment varying in height from 8 feet to ten feet above the Hoodway invert and
has a: totallcngth of 4.5 miles. The centerline of the floodway has a bottom width of eighty feet and
is 260 feet to the center of the dike.

BUCKEYE FRS #1
This structure is located eight miles northeast of the Town of Buckeye and north of Interstate-l O.
Storm runoff is collected from a seventy-four square mile drainage area of the western slopes the
White Tank Mountains, including discharges from Buckeye FRS #2 and #3. The runoff is temporarily
impounded in the reservoir with a storage capacity of 8,195 acre-feet and released to the Hasayampa
River through a sixty inch pipe along an unlined channel 870 feet long. The structure was completed
in 1975 and is composed of compacted earthfill with a maximum height of 31.5 foot and length of 7.2
miles. .=-.",-~~-

BUCKEYE FRS #2
This structure collects storm runoff from a 5.7 square mile drainage area adjacent to the western slopes
the White Tank Mountains and from discharges from Buckeye FRS #3. The water is temporarily
impounded in the reservoir with a storage capacity of 1,920 acre-feet and released to the reservoir of
Buckeye FRS #1. The structure was completed in 1975 and is composed of compacted earthfill with
a maximum height of twenty-six feet and length of 2.3 miles.
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BCCKEYE FRS #3
Storm runoff is collected behind this structure from a 9.3 square mile drainage area ~l1ong the isouthern
slopes of the White Tank Mountains. This FRS is the eastern most of a group of three s~ructures
completed in 1975. The water is temporarily impounded in this reservoir with a storage capacity of
2,098 acre-feet, which releases into the reservoir of Buckeye FRS #2 through a thirty inch principal
outlet pipe. The structure is compacted earthfill with a maximum height of thirty-four feet anq a length
of three miles. .

SUNSET FRS
Sunset FRS is located in the eastern part of Wickenburg, stretching across Sunset Wash. Ruqoff from
Sunset Wash is temporarily impounded in the reservoir before being conveyed through a t~irty inch
pipeline through the lower portion of the Wash, which is a tributary of the Hassayampa Riter. The
drainage area is 0.6 square miles and the storage capacity is fifty-five acre-feet. This If'Rs was
constructed in 1976 and is made of compacted earthfill with a maximum height of 30.5 feet ~d length
of 488 linear feet.

SUNNYCOVE FRS
Sunnycove FRS, built in 1976, is located approximately one .mile southwest of the ~enter of
Wickenburg and sits across Sunnycove Wash which is a tributary to the Hassayampa Riter. The
drainage area is 1.4 square miles and the storage capacity is 218 acre-feet. Storm run~ff from
Sunnycove Wash is temporarily impounded in the reservoir which is conveyed to the Has~ayampa

River through a thirty inch pipeline. The Structure is compacted earthfill with a maximum ~eight of
48.5 feet and length of 714 feet.

CASSANDRO WASH DAM & OUTLET
Casandro Wash originates in the Vulture Mountains and runs in a northeast direction through upe Town
of Wickenburg. The lower portion of the wash utilizes the roadways of a residential neighbqrhood to
carry flows to Sol's Wash. Approximately 99 buildings, including residential homes, comme~cial and
public buildings are located in Casandro Wash's lOO-year floodplain.

The dam is located in Casandro Wash north of US Highway 60, approximately 1/4-rpile east
(upstream) of Mariposa Drive and will remove the majority of the floodplain. Casandro Wasih Outlet,
which, has been completed, begins, approximately V2-mile downstream of the dam and co~tinues to
Sol's Wash. It will recapture and convey flows from the dam through the neighborhood to SoWs Wash.
The Town agrees to operate and maintain the outlet and has provided Town-owned rights-qf-way to
the District at no cost. The total project cost was approximately $3.5 million, including desigr, rights
of-way, and construction. Construction of the dam...i.s complete and dedication was held A~gust 29,
1996. - ._- .

The draInage area of the thirty foot high Dam is three (3) square miles with a maximunjl storage
capacity of 150 acre feet. The principal outlet is a 36 inch reinforced concrete pipe 147 feet iln length.
Peak runoff at Casandro Wash before construction of the dam was 1,800 cfs at Sols Wash.:

• I
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EXISTILVG FLOOD CONTROL PROGRAilfS

This section of the Comprehensive ReportJPlan describes the Districts existing flood control programs
and activities. The following ten section are presented:

• Flood Warning and Data Collection Program;
• Floodplain Administration Program;
• Drainage Administration Program;
• Property Management Program;
• Maintenance Program;
• Planning Program;
• Capital Improvement Program;
• Public Involvement Program;
• Environmental Program;
• Open Space ProgramlPlan.

The purpose of this section is to document the objectives of each program and identify the current
program status. In addition, any complementary relationships between the District and Federal, State,
local jurisdictions or County Agencies is noted.

FLOOD WARNING AND DATA COLLECTION PROGRAM

Prior to the floods of the late 1970's and early 1980's, the role of the Flood Control District of
Maricopa County in reducing flood hazards centered around the construction of more than thirty
dams, levees and other structures. During the flooding of the late 1970's and early 1980's it was
appar~nt that local authorities, including the Flood Control District, lacked sufficient hydro
mete(Jrologic data to make decisions concerning evacuations and flood fighting efforts. At that time,
information was not available for watershed conditions, status of structures, and the quantity Of storm
runoff being conveyed to the natural streams and rivers affecting the County. Although the County
exceeds 9,000 square miles in area, it is affected by runoff from a drainage area greater than 50,000
square miles. Peak discharges vary from 250,000 cubic feet per second (cfs) on the Salt/Verde system.
to 50.000-to-60;000 cfs on the Skunk Creek, New River, Cave Creek, Agua Fria and Hassayampa
River. In addition, the catastrophic failure of the Grand Teton Dam and the Big Thompson flood in
Colorado brought a heightened awareness of the increased need for hydrologic data.

Realizing the importance of real-time hydro-meteorologic data, the Board of Directors authorized
District staff to initiate a flood hazard information/mitigation/data collection system which could
provide 'early warning of flooding or potential dam failures. This warning system would allow time
for cities and the County to initiate appropriate responses to save lives and reduce damages within
endangered areas. The early warning system was developed according to a National Weather Service
protocol called ALERT (Automated Local Evaluation in Real Time).

The current goals and objectives of the program are to design, install, and maintain an accurate.
reliable, real-time flood detection and data collection system. This goal is reflected in the District's
Mission Statement: "To reduce flood risks for the people of Maricopa County by providing
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comprehensive tlood and stormwater management services:' The operation and maintenanice for the
system includes:

• The monitoring of structures;
• Flood detection and evacuations;
• Storm monitoring and data collection;
• Technical and project support to the District; and,
• Improved real-time and historical data services.

The program constantly strives to improve the systems' accuracy and reliability by usin~ modern
technology, developing secure backup procedures, and updating the system to ensure compli!ance with
current laws and regulations. This will lead to the development of a centralized prograi for data
collection, dissemination, and flood warning. The system is intended to link. with a: Statewid~ ALERT
data system, with the FeD system serving as a hub for the County. Data collected will ije used in
developing and refining hydrology and hydraulic methods specific to this area of the Statel

Program Accomplishments:

The program has accomplished the initial hardware and software expansion necessary to n}onitor all
of the Flood Control District's dams and most of the other facilities during rainfall events. llis system
also provides useful rainfall, runoff, and weather data to interested users. The system gauges operated

I

at better than ninety percent (90%) efficiency during the Winter of 1993 and the Octohqr 6, 1993
floods in Maricopa County. Because of the extensive coverage of the County and the e~pertise of
staff, the District served as an information hub; receiving data from other agencies; combini~g it with
in-house data; then distributing useful products to emergency managers. This system prov~d crucial
in the timing of the Holly Acres flood fighting effort.

During a typical year, the ALERT system is accessed by users outside the District sever~l hundred
times. In addition, numerous formal requests for data and products are completed for cust~mers and
many undocumented phone and staff requests are also provided. Dam failure inundation stu~ies/maps

have been completed for all District structures and were forwarded to Emergency Manag~ment for
inclusion in evacuation plans for areas downstream of the dams.

Program BenefIts:

All the residents of Maricopa County and some surrounding Counties benefit from the p~ogram. A
study conducted by the District (Flood Warnin~ Mar~et Survey Study, FCD 89-75) indicate~ that since
1989, the annual benefits from the comprehensive flood warning system ranged from S~OO,OOO to
S2,600,Q(?0 peryear in reduced flood damages alone. .

Several State, County, and municipal agencies have come to rely on the system for informatipn. These
types of professionals include: emergency managers, transportation operators, municipal apd private
planners, design engineers, environmental engineers, hydrologists, climatologists, and mete~rologists.

Furthermore, attorneys, insurance companies, and public and private construction compariies utilize
the results.
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The following is a list of current remote ALERT users: Arizona Army ~ational Guard, Arizona
Department of Water Resources, Bureau of Reclamation-Denver Office, Central Arizona Water
Conservation District, City of Phoenix Solid Waste Department, Glendale Emergency Management,
~taricopa County Department of Transportation, Maricopa Water District, National Weather Service,
Pinal County Flood Control District, Scottsdale Emergency Management, University of Arizona,
United States Geological Survey, and the Yavapai County Flood Control District

Current Program Status:

The system currently is a four-node, PC-BASED network. A voice synthesizer and auto dialer are
programmed to call hydrologists during a significant rainfall/runoff event. The auto dialer calls a list
of standby staff members until one is reached. These staff notify District management who in turn,
send staff to the field for monitoring purposes. If warranted, the Department of Emergency
Management is notified, and a County-wide emergency action plan is initiated. The system can be
queried by offsite users for the status of structures, precipitation and streamflow assessment

:,..,.

Geographical Information Systems (GIS) data has been converted for use in the system to be used as
base maps. The maps display the United States Geological Survey (USGS) designated watersheds for
the Gila River Basin that effect Maricopa County. Going further into the map layers, one is able to call
up each specific watershed and query District structures and sites, This procedure enables easy access
when analyzing large amounts of data. These watersheds are being studied through a program of Area
Drainage Master Studies (ADMS), to determine peak discharges at critical flood hazard points for
floodplain delineations and flood evacuation evaluations. A computer flood forecasting program is
currently being developed which will utilize real-time precipitation amounts to predict reservoir
impoundments and flood magnitudes.

Due to the importance of sharing data, a State Association of ALERT Users was formed. The main
intent is· to assure continuity of data, avoid conflict of radio frequencies for data transmission,
standardize gauge numbering, and share data through a statewide repeater system. All data is currently
fed iRto the National Weather Service's computers.

With real-time communications, the system can be queried by other agencies. For example, the
Glendale Emergency Management Department is able to call in to monitor the Arizona Canal
Diversion Ch~el green belt that is also used as a recreational facility. Additionally, a fax connection
is being constructed so incoming National Weather Service bulletins can be sent out as they are
received.

An agreement has been established with MaricopaCounty Department Of Transportation (MCDOT)
for a road closure program for some low water crossings. Currently, that program is based upon large
watershed storm tracks and gauge readings. In the future, this program will become more site specific
and may be able to automatically activate beacons.

A County-wide flood drill is held yearly to assure that District staff is familiar with the structures and
observation sites. The District receives credit for the exercise towards the Federal Emergency
Management Agency's Community Rating System.
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FLOODPLAI.Y A.DMINISTRATION PROGRAJ!

In 1968, the Sational Flood Control Act was passed and the federal government, through the U.S.
Army Corps of Engineers, began a massive nationwide surveying and mapping effort i of major
watercourses and other selected areas. The 1973 Flood Disaster Protection Act made comptehensive
revisions to the 1970 National Flood Insurance Program and required all participating conjlmunities
to adopt and enforce floodplain regulations. The purpose was to supplement structural floqd control
projects with cost-effective, non-structural regulation of floodplain uses and development. I In 1973,
the State of Arizona passed legislation that empowered cities, towns and counties to adopt Ooodplain
regulations and established the Department of Water Resources as the Coordinator of thel National
Flood Insurance Program in Arizona.

In 1975, Maricopa County adopted its first floodplain regulations, administered and funde~ through
the office of the County Manager until 1982. The District acted as technical support during Ithe years
that followed until 1982, when the Board of Supervisors transferred full floodplain ma1\1agement
responsibility to the District. '

In 1984, the state flood control statutes were revised to require each County to organize a floqd control
district. The Flood Control District was required to delineate floodplains and adopt an~ enforce
floodplain regulations throughout the County unless municipalities specifically resolved t9 perform
their own floodplain management. Maricopa County moved to adopt. these revisions as th~ costs of
floodplain management was transferred from the County to the District. .

Provide service and expert advice to residents and the development community for t100dplain
identification, drainage and plan review activities.
Maintain a pro-active program for the identification of flood hazard areas within th~ County.
Establish a procedure to identify and acquire property subject to flooding due to d~scharges

from District structures. i

Monitor District and other County programs and procedures to maintain conformanc¢ with the
Federal Emergency Management Agency National Flood Insurance Program ~ules and
guidelines, and the federal Flood Insurance Administration program; ensure compli~ncewith
state statutes and the Floodplain Regulation for Maricopa County. i

Maintain the current twenty percent (20%) flood insurance premium credit tht'!ough the
Community Rating System Program.



The floodplain \lanagement Program is managed in the Regulatory Division and is divided into
administrative functions and technical evaluation tasks. Program functions are made up of the
following specific activities:

General Administration:
• Community Rating System Program;
• Map Determination Recordation;
• Pre-development Consultation;
• Activity and other Reports;
• Flood Insurance - Public Information.

Regulation Administration:
• Permitting & Regulation Enforcement;
• Flood Insurance Study Coordination with FEMA;
• Review Federal & State Regulations;
• Coordinate regulatory activities with federal and, state agencies.

Technical Review and Evaluation
• Flood Insurance Studies;
• Hydraulic Analysis;
• Hydrologic Analysis;
• Plan Review and support for other departments and agencies.

Services provided by the Floodplain Administration Program include the identification 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. In addition, floodplain violations are investigated and attempts to gain compliance could result
in the filing of criminal complaints through the office of the County Attorney or the State Attorney
General. -

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

Community Rating System Program:

The Community Rating System Program (CRS) began in 1990 and is Board sponsored. This'program
is a means of comparing the District's floodplain management activities with others nationwide. The
program provides a valuable benchmark to measure internal progress. This rating program also
provides an incentive to the county because flood insurance policy holders receive a reduction on their
insurance premiums based on the performance of the county's floodplain management. In 1991, the
District rated a tive percent (5%) discount. In 1993, this improved to a fifteen percent (15%) discount
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rating. In 1994. Maricopa County was rated second highest in the nation. Policy hold~rs in the
unincorporated county receive a twenty percent (20%) premium discount. Other local corjununities
participating in the CRS Program receive credit based partly upon certain District activities w[ithin their
corporate limits. This allows policy holders within those communities to also receive ipremium
discounts.

The Floodplain Management Program is directly related to the EPA's water quality programs
(NPDES) and superfund mitigation programs, ADEQ (aquifer protection), the U.S. Army! Corps of
Engineers 404 (dredge and fill in waters of the U.S.) program, federal flood insurance admibistration
program, and federal natural disaster detection, mitigation and relief programs. It is also related to
some agricultural programs where certain activities may be carried out within delineated fldodplains,
such as milk dairies. This program is also used as a resource for information and eVide~ce by the
County Attorney, State Attorney General and the U.S. Justice Department as they pursue tiolations
of various local, state and federal flood and environmental laws.

DRAINAGE ADMINISTRATION PROGRAM

The initial drainage administration effort at the District was not a formal program. It began i~ the early
seventies an.d consisted of the county planning department and other agencies submitting detopment
plans for review by the District. It was not until the mid-to-late seventies that the Su division
Re~ulations for Maricopa County and the county zoning ordinance were revised so that dra~nage and
grading plans were required for development approval. '

The Drainage Program began because development was occurring with little or n6 regard fo~ flooding
caused by stormwater. This resulted in developments being subjected to flooding and/or creating
greater flood risk and damages to adjacent and downstream properties. Left unregulated, the ~wellings
would be built without protection from flooding. Floors would be built too low, washeS or other

I

drainage paths would be backed up or diverted onto neighbors, and runoff would rise sig~ificantly

because of an increase of hard surfaces with no provisions for retention of runoff. :

The current Drainage Program began to emerge in September of 1983 when, t~ough an
Intergovernmental Agreement (IGA) between Maricopa County and the Flood Control District, the
District was appointed as the Drainage Administrator. Included in this IGA was a provtsion that
funding for the drainage administration duties would come out of the District funds [raised in
accordance with the District's enabling legislation, A.R.S. 45-2364 or from fees. '

The Drainage Administration Program began functioning as a full-fledged program when the [Drainage
Regulation for Maricopa County was adopted by the Board of Supervisors on September ~6, 1988.
Adoptio'ri of the Regulation resulted in more efficient administration of the Program ~ince the
development drainage requirements came directly out of the Regulation as opposed to referepcing the
Subdivision Regulations, Zoning Ordinance and State Statutes. The Regulation also incl~ded a fee
schedule for the processing of drainage permits and plan review. On December 14, 1994, ~ revision
of the Drainage Regulation was adopted which clarified and strengthened the Regulation. '

In 1994, a restructuring of the District resulted in the regulatory functions (floodplain manag~ment and
drainage administration) being combined into the Regulatory Division. This combining of runctions
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has resulted in improved customer service, increased proficiency in the area of development revie\\I
and interagency I.:oordination. and improvements in the drainage/floodplain inspection and
enforcement efforts. The drainage (as well as the floodplain) fee schedule is currently being assessed
in an attempt to reflect actual costs of the permitting/plan review effort. Current fees do not cover the
entire cost of the permitting process.

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

Program Description:

The services of this program are available within the unincorporated areas of Maricopa County and
the Town of Cave Creek. The major activities of the Drainage Administration Program are:

• Public Service - Provide drainage information and respond 'to drainage inquiries or complaints
regarding reports of flooding and possible flood hazards reported by citizens.

• Development Review - Review proposed development for compliance with the Drainage
Regulation and to ensure compatibility with other District programs.

• Inspections and Permitting - Inspect development for compliance with drainage plans and the
Drainage Regulation, Issue drainage permits to development that are in compliance with the
Regulation.

• Regulation Enforcement - Investigate possible drainage violations and work to gain
compliance. If necessary, file criminal complaints against property owners to ensure
compliance.

• General Administrative - Provide administrative support including archiving, coordination,
performance management, training, and budget programming.

Four primary services are provided by this program. They are: development plan review, drainage
permitting, drainage inspection, and investigation and correction of drainage violations. The primary
service provided. by the development plan review is the review of plans to ensure compliance with the
Drainage Reguiation. The intent is to ensure the drainage is conveyed in a manner the does not
adversely impact any property, including property within the development.

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 correct the violation. Typically, this only requires formal
notification to the violator. However, 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.
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The Drainage Administration Program also results in benefits to the District by reducin~ costs for
future nood control facilities, reducing flood damage and maintenance to District facilitie~, reducing
nood and drainage complaint response costs and enabling the District to coordinate development
drainage with Area Drainage Master Plans (ADMP) on a regional basis.

Program Issues:

An issue that challenges the Program concerns exemptions to the Drainage Regulation. Th¢ Drainage
Regulation was established under Title II of the Arizona Revised Statutes, which exempts a~cultural
uses. This results in situations where unregulated drainage conditions on agricultural properties are
modified and adversely impacting other properties. .

Another challenge continues to be the coordination of drainage provisions with communitie!s adjacent
to development in the unincorporated area. Staff has developed an unofficial association wit~ the other
drainage jurisdictions in Maricopa County to address this drainage coordination effort.

PROPERTY i~ANAGEMENTPROGRAM

The Property Management Program was initiated when the District was formed in 1959. F*nding for
this Program is accomplished through a combination of property rental/leasing, property s4Je and the
District tax levy receipts. The historic function of this Program has remained essentially 4nchanged
since the beginning of the District. Currently, the Program is administered through the Land~ Division,
which is responsible for leasing, selling and managing District real property to generate ~ncome on
an interim basis. The program is also charged with maintaining the value of this property ~ntil all or
a portion of the property is needed for a project. Finally, the program is responsible for m!aintaining
remnant property where size and/or physical boundaries preclude the sale of the property du~ to zoning
restrictions.

,

The Goals and Objectives of the Property Management Program are to aggressively manage llil District
property to the maximum extent possible. This is accomplished through the disposal of exce~s property
through lease, sale, easement or exchange for appraised value. In addition, District staff m~ntains an
effective and efficient license and easement program by documenting procedures~ creating
standardized 'documents, and establishing fair market values for property. Management rf District
rental property is conducted to optimize interim return and maintain value. This is accomplished by
leasing at appraised value, regular inspections, suitability for use determinations, adve¥sing and
background investigations for tenants.

.,-

The Property Management Program is responsible for the development of policies and nrocedures
affecting the following: property management, marketing of properties, collection of rent &1 easement
payments, and maintenance of property including, but not limited to, health and safety. Coptracts are
also administered and monitored under the Program. Typical contracts include service icontracts,
appraisal fees and title reports and escrow documents provided by title companies.

,

The Property Management Progr~m has also established .~..QJ.S.:,,4!!.!~~e tC?.g~,ate a!L~j~!2.~~te~.!

centralized parcel-based land system to efficiently man"!~eth~PJQ1?~J1y,,Q_~Jl~g1:>Y~1b.~.J)i~fI.iGt.,
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Program Description and Activities:

The Flood Control District owns approximatel.L22,OOO acres in fee__si££pl~_~nd J.10l~~_.R~El?_t:~~~.~,,_

eas~.ments qn an addition'!UJ~.%QOO-i!cres. The acquisition of this real estate was legislatively
authorized by several statutes including A.R.S. §48.3603.C.l, §48-3603.C.2 and others as described
in the department's overview. All acquisitions were undertaken as a result of Board of Directors
resolutions to acquire land as part of projects being done by the District. Other Board resolutions have
authorized the District to lease properties, declare land excess to District needs and to sell at public
auction, at fair market value, lands declared excess (FCD 81-05, 86-21, 87-12, 88-5,90-01,92-07 et.
al.).

The Property Management Branch serves a wide variety of both internal and external customers
including other Flood Control District divisions; County agencies such as Maricopa County
Department of Transportation, Parks and Recreation, Library District, School Districts, Stadium
District, Assessor's Office, Solid Waste Management; Municipalities, including, but not limited to, the
Cities of Phoenix, Tempe, Mesa, Avondale, Peoria, and Glendale; State Agencies such as Arizona
Department of Transportation, the Arizona State Land Department, Arizona Depaitm~n~ of Water
Resources, Arizona Department of Emergency Services; Federal Agencies, such as Bureau of Land
Management, Bureau of Reclamation, and the Corps of Engineers; private citizens, nonprofit
organizations and private corporations by making land available for parks, recreation, farming, utility
easements, commercial and residential development, golf courses and other multiple land uses.

Many utility companies rely on the District for licenses and easements for new lines crossing FCD
property. The District works with many cities to legitimize the sewer, water and other city utility
corridors and right-of-way documents needed for their projects. Large tracts of land are available,
through Intergovernmental Agreements (IGAs) and leases, for recreational opportunities. Many
properties have already been utilized by the recreation depaltments of the County, the Cities of
Phoenix and Tempe, and other local jurisdictions.

Program Issues:

There has been a shift in emphasis of the program from residential rentals on the Arizona Canal
Diversion Channel in the last ten years to agricultural rentals, commercial rentals and land sales.
Increased buyer sophistication has required the property manager to obtain environmental clearances,
and to zone property before selling it in order to achieve the highest possible values. One of the major
challenges in this program continues to be the perception from private developers and other
governmental entities that the District is allowed to give land rights away for no cost. The law clearly
precludes the District from disposing of excess ranes at less than fair market value. Additional
opportunities include this program's ability to help defray original acquisition costs, to put land back
on the property tax rolls, and to generate significant income to be used in ongoing or future flood
control projects.
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J4ALVTENA.VCE PROGRA1W

The maintenan..:e program can trace its roots to the formation of the District in 1959. Since th~t time.
the District has added new structures to its inventory as each Capital Improvement Prbject lS
completed. As a direct result, the maintenance program has expanded to provide maintenance fbr these
new structures. The District now maintains twenty-four (24) dams and over fifty (50) rkles of
underground conduits and improved channels to acceptable functional design and aesthetic st~ndards.

This program is funded by the flood control tax levy. .

The goal of the maintenance function is to maintain the dams and other structures of the rCD in
accordance with federally stipulated standards and at levels necessary to comply with State darp safety
inspections. This program directly enables the Flood Control District to meet its mission sta~ement:

"To reduce flood risks for the people of Maricopa County by providin~ comprehensive flqod and
storruwater manaiement services." Without proper maintenance of District structures, theX would
ultimately not function as needed in the time of an emergency.

Program Description:

The Maintenance Program is managed within seven of the eight 'branches of the Construct~on and
Maintenance Division. These branches are: Administration; Ecology, North, West, a.$d East
Maintenance Areas, ShoplWarehouse, and Work Control Center. The Admini~tration,

ShoplWarehouse and Work Control Center are basically support functions. The remaining branches
provide direct field support. The maintenance function can be divided into two groups:

1) Structures: Dams, levees, dikes, and channels.

2) Rights-of-way: Roads, fencing, gates, landscaping, mitigation areas, rental prop~rty and
signage. The right-of-way items fall under several categories: .

a) Roads, fencing, gates and signage. These are maintained so that the s~ructure

is accessible for required maintenance or operation during an emerge~cy.

b) Landsc'aping.
..•.

c) Mitigation areas. Built and maintained as a condition of obtaining a p~rmit to
perform other work. !

The major maintenance services provided include the following:

1) Maintenance of structures such as dams, levees and dikes. This work includesrerosion
and vegetation control, maintenance of the outflow devices, and rodent contrpl.

2) Maintenance of channels such as rivers, floodways, basins, drains and washFs. This
work includes vegetation maintenance, erosion control, low flow channel maintenance.
and the maintenance of outflow devices.
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3) \L1intenance of rights-of-way such as roads, fencing, gates. landscaping. mitigation
ilfeas, rental property and signage. At times, natural habitat is destroyed when a project
is built. The District replaces these areas with other habitat that are called mitigation
ilfeas. The District must maintain these areas once they are created.

-+) Emergency Response: During flood situations, the maintenance staff provides both
emergency response and storm monitoring services. When an emergency exists, staff
is dispatched to monitor the functions of the structures and in some cases, operate the
outflow devices to control the release of water. Maintenance personnel also operate
heavy equipment which is used to protect public and private property during
emergencies. They also provide manpower and supplies (sandbags, etc.) to protect both
public and private property when structures are damaged or flows exceed the design
capacity of the structures.

A large portion of the maintenance budget is expended on contracts with non-FCD organizations
providing service and equipment. This includes outside labor, equipment rental, mowing and pesticide
services, and materials purchases.

The District has worked with the Arizona Department of Corrections to secure the labor of inmates
convicted of DUI offenses. This program is called Aspen. Each day, 20 to 30 inmates are detailed to
the District to provide labor used in landscape maintenance, trash pick up, and general maintenance.
The Aspen program is a major dollar savings program for the District.

The maintenance of structures is mandated. A.R.S. §45-1212 requires the State to inspect dams in
order to ensure proper maintenance. If the District fails to maintain the structures in accordance with
State guidelines, the State is mandated to direct corrective action and require the District to reimburse
the State for expenses if the State performs or causes the performance of the corrective action. A.R.S.
§45-1423 requires the District to operate in accordance with Federal guidance that is normally issued
in the form of structure Operating and Maintenance Manuals. The Federal manuals direct the District
to operate and maintain the structure in accordance with the standards in that manual. The Federal
manuals and other State maintenance mandates are referenced below:

1) 33CFR Title 33, Title 2, Chapter II-Corps of Engineers, Department of the Army, Part
·208, Aood Control Maintenance & Operations of Aood Control Works. This
document governs the maintenance level and requires District compliance on Corps
constructed structures.

2) State of Arizona Executive Ordeff'r;fr, 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 impact of floods on human safety, health and welfare and to restore
and preserve the natural and beneficial values served by floodplains in carrying out its
responsibilities ..."

3) A.R.S. §48-3616 requires the preparation and approval, by the Aood Control Advisory
Board and the Board of Directors, of a comprehensive plan to "... eliminate or
minimize flood control problems. II
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All structures are inspected annually by the State Department of Water Resources, Dam Saferty Section.
In addition, all of the structures are inspected by the sponsoring agency on a periodic bhsis. If the
structure is not maintained in accordance with the Operations and Maintenance Handbook provided
by the sponsor when the structure was turned over to the District, corrective action is direqted by the
State, and the District must reimburse the State for the corrective action.

Program Issues:

Vandalism: The District currently spends a large amount of time and money because of pamage to
District property. Graffiti is painted by vandals at every possible location. Hundreds of!plants are
stolen from District property every year. Methods of reducing this problem need to be ad~ressed.

Efficient use of employee time: With a service area the size covered by the District, tiJ)ne lost by
employees travel from job site to site is great. Methods to reduce this loss have been investi~ated. One
solution was the placement of the East Mesa and North Phoenix Maintenance Yards. Thes~ facilities
opened as the result of a Total Quality Management study and have resulted in increased pr~ductivity.

The increase is due to the fact that travel from the facilities to northern and eastern county! structures
is significantly reduced. This increases available work time and decreases vehicle use ratejs.

PLANNING PROGRAM

In the mid-1980's, the District began to recognize the need for an independent planning pr~gram due
to the rapid growth of the Phoenix metropolitan area and the impending completion of sev~ral large
scale federal projects that had directed the District's actions for many years. The first step t~wards an .
independent planning function began when the Area Drainage Master Study (ADMS) Prqgram was
conceived in 1983. This program, which is now included in the Di:hrict's Planning Prokram, was
approved by the Board of Directors in 1985 as Resolution FCD 85-3. In 1989, planning was first
identified as a separate and distinct District program .

Since its inception, the Planning Program has been responsible for preparing the CQmprehe~sive Plan
fQr FlQod Hazard Mitigation. According to statute, the District is to conduct a survey an4 prepare a
report at least every five years describing the remaining flooding problems and the exi*ing flood
control facilities. in Maricopa County. In conducting the survey, the District solicits colTlIl1lents from
and consults with the County's incorporated communities and other County, State, arid Federal

r

agencies. Following the preparation and approval of the survey report, a ComDrehensiv~ Plan fQr
FIQQd HalQrd MitigatiQn is to be prepared. The plan includes a tentative priority, time sch~dule, and
estimated cost for implementation of the various'pro'jeCts or project eiements required to r$tigate the
County's flooding problems.

In 1993, the Planning Program also began managing the Procedure for ldentif>;ing and plrioritizing
Potential Five- Year CfP Projects. This procedure serves as the primary means of coord~nating the
District's planning andCIP activities with the incorporated communities and drainage-relate~ agencies
of Maricopa County.

53



Initial and current funding for the Planning Program has been provided by the District. Occasionally,
planning studies leading to CIP projects are completed by other cities or agencies <.lI1J are reviewed and
approved by the District.

The mission of the Flood Control District is, "To provide flood and stormwater mana~ement services
for the benefit of the people Qf MaricQpa CQUnty." These services are provided thrQugh regulatQry
activities, master planning. technical assistance, and structural prQjects such as dams. channels. and
storm drains. The primary stakeholders in the success Qf the PrQgram are the citizens. municipalities.
and other gQvernmental agencies thrQughQut MaricQpa CQunty.

In SUPPQrt of the District's missiQn. the primary gQal Qf the Planning PrQgram is tQ reduce flQQd risks
fQr the peQple Qf MaricQpa CQunty. The Qbjective Qf this gQal is tQ plan and implement flQQd cQntrQI
prQjects in the shortest time pQssible and at the IQwest tQtal CQst, while balancing bQth social arid
envirQnmental cQnsiderations.

A secQnd important gQal Qf the Planning Program is tQ identify potential flood cQntrol and stormwater
management prQblems priQr tQ the Qnset Qf new develQpment. The Qbjective Qf this gQal, through
sQund planning, is tQ avoid Qr minimize the future need fQr publicly-funded structural flood control
prQjects.

Services Provided:

1) Area Drainage Master Study (ADMS) Program:

In 1985. the BQard Qf Directors approved the cQncept Qf pursuing ADMSs as a planning program.
The ADl\'1S program is alSQ included as an element Qf the District's Comprehensive Flood Control
Program ReDort (1991). TQ date, twenty-five ADMS areas have been ranging in size from 15 to
280 square miles. Twelve Qf the studies have been cQmpleted and three are currently underway.
Area Drainage Master Plans (ADMPs) are derived fQr each Qf the ADMS areas. These plans
identify the results Qf the studies and recommend solutiQns fQr flooding problems. Many Qf the
sQlutiQns identified in an ADMS/ADMP serve as the basis for specific project prQposals submitted
by the incorpQrated cQmmunities thrQugh the Procedure for Identifying and Prioritizing Potential
5-Year CIP Projects, which will be summarized below.

ihe purpose Qf the ADMSprogram is tQ analyze watersheds tQ identify floQding~~c!rainag~

problems. FrQm such studies, potential SQlutions are developed tQ reduce Qr eliminate the flQod
hazard. Public involvement effQrts are utilized tQ Qbtain public input Qn existing flQQding
prQblems and to identify possible sQlutiQns. '~""~'-

The.ADMS program was conceived in Qrder fQr the District to provide a proactive, leadership role
in develQping uniform, cQmprehensive inventories and models Qf the natural and man-made
features that influence rainfall-runoff in identified study areas. In addition tQ providing a
comprehensive Qverview Qf existing watershed cQnditions, the ADMS program also prQvides a
hydrologic model that can be used to measure the cumulative impacts of future changes in the
identified watershed.
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• STUDIED BY PHOENIX AND SCOTT8DAlE AND INCORPORATED INTO THE UPPER INDIAN
BEND WASH, REGIONAL DRAINAaE AND FLOOD CONTROL PLAN

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
AREA DRAINAGE MASTER STUDIES (FEB. 1997)
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fn most instances, the watersheds being modeled are complex in nature and cross two or more
jurisdictional boundaries. Due to the multi-jurisdictional nature of most watersheds. individual
communities have not indicated an interest in performing ADMS-type studies.

The District actively strives to include the public in its decision-making processes, especially those
relating to Area Drainage Master Studies (ADMS), floodplain delineations and project planning
and design.

Public involvement also is an important component of the District's floodplain delineation
program. This program identifies the limits of lOO-year floodplains along rivers, streams, washes
and ponding areas in Maricopa County. The District typically performs six to ten such studies a
year and has delineated an average of 65 linear miles of floodplain per year since 1986. It is
important that potentially affected property owners are made aware of the study, offered an
opportunity to provide input, and informed of the final study results.

Construction projects designed with little or no public notice or input can invite opposition and
may be stopped, changed or delayed as a result. Public meetings, planning workshops, site visits,
and open houses all are used to encourage public participation.. A project aesthetic and landscaping
policy adopted by the District calls for the formation of an Aesthetics Committee with membership
to include neighborhood represehtatives. In addition, Citizen Advisory Committees are sometimes
used to identify preferred design alternatives.

In recent years, the public provided input or participated in the planning of numerous projects and
studies, including; 10th Street Wash Basin Design, Upper New River Flood Mitigation Project,
Town of Guadalupe Drainage Study, Bullard Wash Outfall Study, Indian Bend Wash Floodplain
Delineation Study, Skunk Creek Channel Improvement Project; Tatum and ChoUa Interim
Drainage Improvement Project, and the Skunk Creek Improvement Project

2) Comprehensive Report/Plan.' As noted above, ARS §48-3616 directs the District to "prepare
a comprehensive program of flood hazard mitigation" that is based on the District's survey of
flood control problems within Maricopa County. These efforts are required to be completed
every five years. In the conduct of the survey, the District solicits comments from and consults
with the County's incorporated communities and other County, State and federal agencies.
Following the preparation and approval of the survey report, the Comprehensive Plan for
Flood Hazard Mitigation is prepared. The plan includes a tentative priority, time schedule, and
estimated cost for implementation of the various projects or project elements required to
mitigate the County's flooding problems.

3) Watercourse Master Plans: ARS §48-3609.01 defines a "watercourse master plan" as a
"hydraulic plan for a watercourse that examines the cumulative impacts of existing
development and future encroachment in the floodplain and future development in the
watershed on potential damages, and establishes technical criteria for subsequent development
so as to minimize potential flood damages for all flood events up to the one hundred-year
flood." By statute, the adoption ofunifonn rules to guide management of a watercourse's 100
year floodplain across jurisdictional boundaries can only occur if the watercourse master plan
is completed by a flood control district.
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~) Pre-design Studies: When the Board of Directors adopted Resolution FCD 88-8A (Septdmber
1993) amending the General Policies Concerning the Allocation of Fiscal Resourqes to
Accomplish the District'sFunctions and Responsibilities, staff was directed to begin usi~g the
Procedure for Identifying and Prioritizing Potential 5-Year CIP Projects. In the first s~ep of
this procedure, all proposed ClP projects are evaluated for inclusion in a District-funde¢t and
prioritized pre-design study program.

5) Interagency Cooperative Projects: According to ARS §48-3603, the Flood Control Dilstrict
may, "Contract and join with this state, the United States or any other flood control distrkt or
floodplain board, municipality, political subdivision, governmental agency, irrigati~n or
agricultural improvement district, association, corporation or individual in acq4iring
constructing, maintaining and operating flood control works, and regulating floodplains."

These agreements allow the District to redirect resources to provide a higher level of serv!ices than
would be possible if only District tax revenues were used. By working cooperatively with other
agencies, it is also possible to plan for infrastructure solutions that incorporate mul~ipurpose

objectives, often at a savings to boch County and municipal taxpayers. As is evidenced i~ the CIP
Program section of this report, a majority of District CIP projects include cooperative assistance
from incorporated communities or other agencies. '

6) Coordination with County Planning Activities: In 1993, the Board of Supervisors adopt~d the
County- Wide Comprehensive Plan Goals, Policies and Standards. As stated in this docu~ent,

"The goals and policies are intended to initiate public and private actions to guide or~erly

development and planned growth in the County; promote high-quality residential, comm¢rcial
and industrial development; and to improve and expand transportation and public fac~lities

throughout the County." Specific goals and policies that reflect the close relationship betf,veen
the Flood Control District's programs and Maricopa County's stated planning initi~tives

include:

1) Goal:

Policy A-2:

2) Goal:

Policy B-1:

Encourage developments which are compatible with
natural features and minimize adverse environmental impacts.

Encourage land uses and development designs that are
compatible with environmentally sensitive areas such as
parks, designated open space preservation areas,
floodplains, hillsides, wildlife habitat, scenic areas, and
unstable geologic and;o!~ conditions.

Protect and preserve water resources and minimize damage
from flooding.

Encourage cooperation with the Flood Control District to
minimize land development conflicts with the storage and
movement of water and achieve compatibility with the
development and implementation of Area Drainage Master
studies and other relevant investigations.
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Policy B-5: Encourage Federal, State, and Flood Control District
policies and regulations which support the County-wide
Comprehensive Plan.

3) Goal: Provide for a functional, efficient and cost-effective system
of utilities, facilities, and public services.

policrG-3: Support preservation of natural drainage ways as linear
open space corridors.

Coordination between the District and Infrastructure Planning also occurs in the development
of Area Land Use Plans. One such example is the Estrella Land Use Plan (l990). Under the
hydrology element of the plan, the following direction is provided:

4) Goal: Protect and preserve existing water resources and minimize
flood hazards.

Policy 8-1: Encourage cooperation with the Flood Control District to
minimize land development conflicts and achieve
compatibility with the development and implementation of
Area Drainage Master studies and other relevant
investigations.

Policy 8-5: Support Flood Control District's policies, drainage
regulations, and floodplain regulations for aU development
within the County.

Policy B-6: Discourage the location of structures which would alter
current stormwater drainage patterns and which would
increase water ponding and sheetflow in areas currently
susceptible to sheetflow.

The regional, comprehensive, and advanced planning performed by the District not only provides
information and solutions to existing flooding and drainage problems but also identifies potential
future problems. Through prudent planning and regulation, these future problems can be avoided
or minimized to allow for the cost-effective and safe development of the County.

Development of the various Flood Controfptanning Program elements requires significant
coordination with the public and local jurisdictions, and with other County, State, and federal
agencies. The Program requires the efforts of many different professional and support staff
disciplines from within the District and from the private consulting community.

6a) Coordination with the County-wide Comprehensive Plan: During 1997, the Maricopa County
Department of Transportation (MCDOT) and the Department of Planning and Infrastructure
Development (PID) will be completing an intensive comprehensive planning effort. This
undertaking will culminate with publication of a County-wide Comprehensive Plan affecting the
unincorporated portion of Maricopa County.
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Among the topics addressed in the Plan are issues pertaining to:

• Growth management,
• Infrastructure development,
• Management of infrastructure systems,
• Infrastructure investment within cities and towns, and
• Inter-jurisdictional cooperation.

In the past, decisions regarding infrastructure expenditures and service delivery have I!l0t been
optimally coordinated. Implementation of the County-wide Comprehensive Plan will allo\f/ a more
efficient and systematic approach maximizing benefits enabled by expenditures.

The Flood Control District has closely coordinated with the MCDOT and PID plannirg team
during the development of the County-wide Comprehensive Plan. Several areas of conc¢rn have
been identified by the District for inclusion into the County-wide Plan. Most of these ~tems lie
within areas of responsibility outside of direct District authority. By inclusion within the County
wide Comprehensive Plan, however, implementation mechanisms can be developed. The f<j>llowing
topics will be addressed in the County-wide Comprehensive Plan:

• Encourage (require) developers to preserve delineated flood plains as -"open space."
• Maintain natural drainage corridors in Development Master Plans (DMP's).
• Require Best Management Practices (BMP's) for maintaining I improving water qu.ality for

storm drainage infrastructure in all developments.
• Encourage the use of "soft" drainage infrastructure to enhance infiltration and grou$.d water

recharge.
• Require developers to quantify impacts of theirdevelopments on the regional drainage: systems

(natural & man made).

7) Prioritization Procedure: The District also works closely with the Maricopa COjunty
Department of Transportation (MCDOT) to ensure that effective drainage solutions car be
combined with roadway improvements whenever feasible. To further this relationship, Di$trict
staff participates on MCDOT's Comprehensive Plan, crp, and Regional Transportation plan
committees, and MCDOT is included in the District's annual notification process for the
Procedurejor Identifying and Prioritizing Potential5-Year CIP Projects.

Flood protection services are delivered, as directed by ARS §48-3602 ,through the Flood! Control
District. The District has been organized to pr<?ride flood and stormwater management !services
to the 9,226 square miles that are under Maricopa County's jurisdiction. The services list4d above
are regionally-coordinated planning functions which identify drainage problems on a w~tershed

basis and develop technically sound, cost-effective solutions for consideration in the Dis~rict's 5
Year Capital Improvement Program (CIP). Since the CIP Program serves as the outco~e of the
Planning Program, the following "regional" criteria have been developed to further clarify how and
where planning services are delivered:

a) The watershed contributing to the project is located in or the downstream impaqts affect
more than one municipality, at least one municipality and the unincorporated CQunty. or
only the unincorporated county or counties.
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b) The proposed project receives funding from or is part of a multipurpose project involving
a federal, state, or county agency, or more than one municipality (e.g., drainage structures
aSSOCIated with highway construction). '

c) The project is a primary element of a drainage master plan that affects more than one
municipality, at least one municipality and the unincorporated county, or only the
unincorporated county or counties.

d) The project is required as mitigation for, protects the integrity or improves the performance
of an existing District flood control or stormwater management project, or enhances the
resale value of property owned by the District.

e) The project, regardless of its location, is a primary element of a drainage master plan that
manages stormwater from a watershed at least ten square miles in area or provides benefits
to or impacts an area of at least ten square miles.

f) The project provides the District operating facilities or facilities associated with the
District's flood warning program or the National Pollutant Discharge Elimimition System.

The primary internal mechanism used by the Planning Program to determine how and where
services are provided is the Procedure for Identifying and Prioritizing Potential 5-Year CIP
Projects. The following summary of the "Prioritization Procedure" is provided:

"When developing the District's first Strategic Plan in 1991-1992, staff identified a concern
that the existing project development process, which includes identifying, planning,
prioritizing, funding, and constructing capital improvements projects, was too time consuming
and complex. About this same time, in early 1992, a preliminary audit report of the District
was completed by Arthur Andersen & Co. The preliminary report confirmed District staffs
concerns that the project development process was inefficient in its use of the District's
financial and staff resources. The auditors recommended, "The District should analyze the
project process on a more detailed basis to shorten the time required to complete a project by
eliminating duplication and unnecessary items and bottlenecks. In addition, further analyze
the flow to have effective up-front planning."

Due to the existing institutional knowledge of the project development process, District
management determined that the problem could be addressed by staff through a Total Quality
Management (TQM) approach rather than through a detailed audit. The primary
recommendation from the TQM team was-'"to implement the Procedure for Identifying and
Prioritizing Potential5-Year CIP Projects (Prioritization Procedure).

After review by the County's cities and drainage-related agencies, the Prioritization Procedure
was approved by the Flood Control Advisory Board and the Board of Directors in 1993 by
means of amendment to the General Policies Concerning the Allocation ofFiscal Resources
to Accomplish the District's Functions and Responsibilities. To date, the primary benefits of
the procedure are:
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1) Rc:duction in uncertainty by applying Board-approved and community-review~d criteria
during the project review process.

2) Improvements in fiscal efficiency by requmng concurrent review of all project
proposals and timing this review with the District's budget cycle.

3) Elimination of duplication and improves community commitment by focusing plajnning
efforts on projects approved for pre-design/feasibility analysis.

4) Provision for reconstructing or reprioritizing the District's budget and 5-Year ClP with
a minimum of disruption to ongoing activities by developing a rank ordering sylstem.

There are two steps in the prioritization procedure. First, all newly proposed projects are evaluated
according to established, weighted criteria by a committee comprised of District staff ~embers.
The selected projects are included in a District-funded and prioritized pre-design study lprogram.

The second step includes the evaluation and prioritization of projects for inclusion in thel District's
Five-Year CIP program. For projects requiring an Intergovernmental Agreement, the information
developed in the pre-design study serves as the basis for negotiations. As ADMPs are c4>mpleted,
it is envisioned that a significant number of future pre-design studies and CIP project re~uests will
originate through the ADMP program. Annual input regarding the priorities for projects ~ontained

within these plans, as well as other potential projects, continue to be sought through the cities,
towns and other agencies, and prioritized on a country-wide basis.

During the development of the Prioritization Procedure, the District invited its client cOQununities
to help detine the appropriate criteria for project review and assign an appropriate weighbng, The
ten subject criteria was reviewed and approved by the Flood Control Advisory Board ~nd Board
of Directors.

In the first five years (1992-1997) of the Prioritization Procedure, a total of one-hundred illd seven
(107) projects have been submitted for District review. Of this total, twenty-four (24) p~ojects are
complete while thirty-two (32) requests have been eliminated from consideration. The ~emaining

fifty-one. S51) requested projects are in various stages of more detailed revietw' and/or
implementation. These fifty-one (51) projects, which meet Board-approved cryreria for
consideration, total over $182 million in District project costs that are not funded in the current
Five-year CIP.

The District's 1bility to m£et the.J:mm-~,Lg~Jmhancedby two key ch:y-acteri~ti s that are
unique to the Distr(ct when compar~d tQJhe.JJlJ:!picipaljurisdictions where the ma'oit of the
County's residents resig~.t-Eir.s.t~ . , ri dicl,i,pnal
boundaries. The District's abili!y to reduce flood risks fot: the ~QI2le of Marico a Coun through.....
regionallY-f.2.qf~in.,!~d_~~!~I~~flm.':Ulag~.me.m allow§.J9r ~ more comprehensive ass~~~Dt!en..LQL!h~.

.£':l!I!.I:1lag~fec.~.,;~f.!l~.9.~~£<?!!!!9L~d ~§.to~~at~L!llan~gemeI!.LQ!.9je~ts:... Often, th~ negative
effects of such projects occur outside the jurisdiction of the municipality respol1sible for
implementing the project. Therefore, a regionally-coordinated approach improves serviqe delivery
by reducing the need for public expenditures to fix the problems created by unco\Xdinated.
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municipally-oriented flood control and stormwater management projects. In addition. this approach
provides for a more equitable distribution of costs between municipalities.

Complementing the c0!l£~t noted~~, the District's second unigue characteristic is financial
stability, which is provided through our statutorily-created funding source. By focusing 00 a
country-wide 12er~~E1~::~_f.()rfun~in~~e Leg_~lature ha~eroyided th~J?~~!_ric~~i~~ ability to .
instill public contldence 'Y!QJ2~.n.~t.1~t.h~J~.gion.aleconom.YJ2i: allowing the reduction of flood risks
J.9_J>.~Qase(t.9n._.~~~~Fshed. char~cte-£~~ics_ rather than politi~~l boundaries. This allows public-'~

investments in flood risk reduction to be prioritized based primarily on need. The District has
formalized this process by following the Board-approved Procedure for Identifying and
Prioritizing Potential5-Year elP Projects, which specifically outlines the project criteria that are
considered by the Flood Control District and its Board of Directors to be important to the people
of Maricopa County. The District's financial stability has also allowed the County to reap
substantial benefits through the leveraging of outside funding sources such as the Corps of
Engineers, the Natural Resource Conservation Service (formerly the Soil Conservation Service),
the State of Arizona, and local communities.

Throughout its history, the District's ability to serve as the local sponsor for federally-funded
projects has brought substantial revenues into Maricopa County. Since 1967, the District has
leveraged an estimated (in 1995$) $484. million in federal funds and $59.5 million in state funds.
While federal funding levels have been scaled back in recent years, the District continues to work
with the federal agencies to maximize Maricopa County's accessibility to these funds.

CAPITAL li\;fPROVEMENT PROGRAM

The Capital Improvement Program (CIP) is a primary reason for the existence of the Flood Control
District. The CIP or the Planning Program, which is the foundation for the eIP, is initiated in
August 1959 with the action of the Board of Supervisors to form the Flood Control District of
Maricopa County as "a political taxing subdivision of the state" with the authority to acquire "rights-of~

way for and construct, operate and maintain flood control works and storm drainage facilities within
or without the district for the benefit of the district."

One of the first-activities of the new district was to prepared the "Comprehensive Flood Control Report
of 1963" which became the basis for the Planning Program and the CIP for the next twenty to twenty
fi ve years. During this period, the District functioned primarily as the "local sponsor" for federally
funded flood control projects planned, designed, and implemented by either the Soil Conservation
Service (SCS) or the U.S. Army Corps of Engineers1CQrps). As "local sponsor," the District's role was
to fund and take the necessary actions to acquire the rights-of-way required for a project as identified
by the federal agency, to relocate the people affected by the acquisition of rights-of-way, to relocate
utilities affected by the project, and to assume operations and maintenance responsibility for the
completed flood control project.

The District was and is funded through a special secondary tax levied on real property throughout the
County. The tax rate is set by the Board of Supervisors based upon the recommendation and
"certification" by the Board of Directors of the needs of the District for its programs.
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The primary goal of the ClP is to implement structural and non-structural t100d controlrheasures
J./2.rQl'ide flood and stonnwater man~t.-s~1i;'ices) to reducem~ITminat~"thi::j.~~~~G~i~olli·fu~;mL
~.[tLas ~J!~ofDg_2diQ~(fq!.Lhe t~='!.~[it~! t'!.!..£.e..C?.E£~ ..q,L:V!qri~qpa County).

The specific program goals and objectives of the ClP are to:

1) Receive public input for engineering design concepts or reports from pre-design' concept
reports, and prepared scopes of work and management of consultant engineering design
contracts for the preparation of construction plans and specifications for flood control projects.

2) Negotiate, coordinate, and administer intergovernmental agreements (IGAs) concetining the
design, cost sharing, and long term maintenance of flood control projects.

3) Prepare realistic project cost estimates for the design, rights-of-way, utility relocations, and
construction, and manage project budgets.

4) Ensure that design of flood control improvements incorporate the "best available dem<Dnstrated
control technology" to protect or enhance the quality of stormwater and the environment, and
that aesthetic considerations are a part of the design. Obtain the required environmental
permits for projects through preparation of environmental assessments and complete
exploration of project alternatives that minimize or avoid adverse impacts.

The CIP is approved by the Board of Directors during the budget process, and published on an annual
basis. The CIP consists of two elements: the current or budget year program, which allocat(es funds
to specific projects, and the Five-year CIP, which is essentially a planning document that inditates the
continuity of funding required to complete projects under construction and forecasts' funding
allocations for proposed projects during the next four-year period.

If a CIP project has been through the complete planning process, the pre-design study and an~lysis of
alternatives will have been accomplished. In this situation, the project manager will prepare tpe scope
of work necessary to accomplish the engineering design based on the concept approved and accepted
during the planning process. If the pre-design has not been accomplished, the scope of work prepared
by the project manager will require the identification of project alternatives, support fdr public

'- I
meetings to receive input regarding the project, and other activities which would normally be provided
during the planning process.

Environmental Compliance Programs support many.CIP Projects. These programs are either ~andated
by federal, state, or local environmental regulationS-or are aimed at reducing liability an~ risk of
environrpental hazards. Environmental Site Assessments (ESA) for real property acqui!sition is
conducted before the purchase or sale of any property. Environmental site assessments are unFiertaken
to identify the presence of any environmental hazards connected with the property. This pr~gram is
mandated under the Superfund Amendments and Reauthorization Act (SARA) which establishes
liability for clean-up of environmental hazards when property ownership is transferred.

Environmental permitting is required whenever a Flood Control District project impacts a "'water of
the United States." Review and permitting under section 404 of the Federal Clean Wat~r Act is
required in this instance. This federal permitting process dictates an environmental review of potential
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impacts of the projects. This review includes a survey of biological resources that may be adversely
effected by the project and coordination with the U.S. Fish and Wildlife ServIce to determine if
threatened or endangered species are present. Archaeological and historical r~sources are also
evaluated. Results of cultural resources investigations are submitted to the State Historic Preservation
Officer for review and concurrence. Expenses associated with this program are predominately staff
time, with the exception of contracted archaeological and site assessment services. Capital
expenditures for mitigation are budgeted as a project cost.

The environmental functions provided in support of the CIP are not strictly limited to environmental
permitting, which can include deterring permits, air quality permits, and aquifer protection permits.
Environmental compliance issues for the ClP, are addressed by environmental support functions.

Environmental Objectives in the CIPlPlanning Program were established to meet environmental
regulatory requirements mandating that environmental consequences of projects be evaluated, avoided
where possible, and mitigated if necessary.

The level of service for archaeological review has been established by state and federal agencies. The
service levels for environmental assessment of real property has been set by American Society for the
Testing of Materials (ASTM) Standard E 1527 - 93. The level of service for permit applications is
determined by the permitting agency.

Design for engineering detail, and preparation of construction plans and specifications for all major
Cn:> projects are accomplished by consulting engineering firms contracted by the District. The scope
of work for each contract is prepared by the project manager, and is specific to that project. The scope
is tailored from a generic framework to accomplish the specific needs of a given project. Project
managers are responsible for;

• managing the project budget;
• administering contracts related to the project;
• coordinating the review of the consultant's work projects by the in-house engineering staff;

coordinating the activities to research and identify utility conflicts and relocations;
• identifying the rights-of-way required to build the project, coordinating the acquisition of

the rights-of-way with in-house land management staff;
• coordinating with the requesting customer;
• developing and managing the public involvement activities;
• coordinating with the contracts administration staff;
• coordinating with the construction inspection staff; and
• reviewing and assembling the construCllo-n plans and specifications.

During the construction phase, a project manager is responsible for coordinating with the construction
inspection staff to ensure that the project is implemented in accordance within the intent of the
engineering design.

Most flood control and stormwater management problems in a large metropolitan area are
regional/inter-jurisdictional in nature. The District is in a better position to address such projects in
a comprehensive manner and to coordinate the solutions across jurisdictional boundaries than
individual communities. Solutions implemented on a jurisdictional basis are potentially more cost
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effective and more likely to provide a high level of protection. Frequently, the District is able to
facilitate a solution and encourage the jurisdictions to cost share in the solution by bringing ¢xpertise
and funding lnlO the negotiations.

The District (County) wide property tax focuses solutions on the most urgent problems, as i<lientified
in the prioritization process. Additionally, the District has been able to leverage funds fr~m other
agencies to assist in implementing flood control measures. The Arizona Department of Transportation
(ADOT) has been a cost sharing partner on several flood control projects and has allowed the District
to use its facilities as a discharge outlet on other projects. The District has also been able to wprk with
the U.S. Air Force as a cost sharing partner in flood control measures to protect Luke Air Force Base
and a portion of the unincorporated County.

Revenues are also produced from the sale of lands acquired for a CIP project that are exc~ss to the
flood control needs of the District upon completion of the project. These revenues are report¢d under
the Property Management Program.

The goal is that 95 percent of the program's budget will be expended by the end of any giren year.
Because of the nature of the engineering design and construction business, achievement of ,this goal
may not always be possible. Unforeseen soil conditions, delays due to weather or material s~ortages,

etc. may all impact the ability to achieve the estimated cash flow schedule in any given yea/:'.

PROGRAM ISSUES:

1) The District's CIP is by far the largest of the District's defined programs and more tpan two
thirds of the annual budget is utilized to support it. If the Planning Program budget! is added
to the eIP budget,. three-quarters of the total District budget is spent on plan$ing and
implementing capital improvements. The two most significant issues concernipg thel ClP and
the Pbr.:ling Program are the size of the annual funding to be dedicated to the programs and
the continuity of funding.

2) The other significant issue affecting the CIP, which is Critical to the vision of the County's
Business Plan, is the stability of funding and the level of public confidence in cpntinued
funding. Planning and implementing capital projects are dependent on many Y:ariables:
sufficiency of available data; complexity and magnitude of the problem; location ofl problem
versus solution; jurisdictional limitations; environmental issues and impacts; l{mg-term
maintenance requirements and cost sharing. Even the most rudimentary projects requ~re three
to-five years to plan, design, coordinate;=aad construct. Most regional, multi-juris~ictional

projects require more than five years; therefore, the availability and continuity of fijnding in
the future for implementation is tantamount to the success of a project. Most of the District's
projects fall into this latter category.

3) During the last six successive years, the reduction in the District's funding rates ~ere to be
,cmporary, one-year impacts that would be restored in future years. This did not hap~en. The
Five-year CIP approved by the Board of Directors in September 1996 was basedjon a flat
revenue scenario and the CIP, planning program, and staffing levels were adjusted acdordingly.
Annual fluctuations in the CIP not only affect the District, but also impact the ~lans and
construction schedules of other jurisdictions and agencies with whom the District plans,



coordinates. and partners projects. Large reductions in available CIP funding can result in the
phasing of a project into many smaller parts or can completely delay a project. Both of these
options typically increase construction costs while lowering the level of service dedicated to
remedy existing flood control problems.

4) The District maintains and publishes an annual Five-year CIP. The CIP document contains the
most recent forecast of projects the District will be funding and the schedule of the projects,
their estimated costs, and project cost-sharing partners. The first two years of the ClP contain
projects that are under construction or will soon be constructed and those projects for which
design contracts, rights-of-way acquisition, permitting, and intergovernmental agreements are
being finalized. For these reasons, it is difficult to abruptly change the ClP funding without
incurring significant contractual costs, possible legal repercussions, or affecting the planning
activities of other agencies. The later three years of the CIP offer more flexibility to change
without the negative impacts stated above.

5) The District's regional role in providing planning and capital improvements for flood
protection and comprehensive drainage services within Maricopa County is recognized by

):various private and public entities. The community has ~ome to rely upon the District and
expects quality technical guidance as well as regulatory and infrastructure improvements that
directly contribute to the lessening of public safety problems and the enhancement of quality
of life. To provide these services and to meet these expectations, a sufficient and continuous
level of CIP funding is necessary.

6) In Maricopa County, most of the major flooding and drainage problems that impact people and
developed property are in the Phoenix metropolitan area. Many of these problems are inter
jurisdictional among cities but a few also involve unincorporated areas of the County. Because
many of the cities in the metropolitan area have common boundaries, what O:1e city does within

. its boundaries often has an impact on another city. In these circumstances, the District is better
able than anyone city to identify, negotiate, and resolve the flooding problems in an efficient
and effective manner. Stormwater does not recognize political boundaries.

7) Most of the projects undertaken by the District involve cost sharing with a city. town, or other
agency. Even those projects that may be wholly within one city may have another city as a cost
sharing partner because the project is an element of a regional plan identified in an Area
Drainage Master Plan (ADMP).

8) Area Drainage Master Studies (ADMSs) and the resulting ADMPs are developed on a
watershed or sub-basin basis. Elements of4heplans interconnect drainage systems and may
be constructed as individual projects within the framework of the master plan. These elements
may be wholly within one jurisdiction or be multi-jurisdictional.

9) The District is uniquely suited to assist and coordinate Water Course Master Plans or ADMPs,
and to implement elements of regional plans with different levels of government involved with
water resources planning and management. The expertise of the District's staff is recognized
and respected in the local and national engineering community.
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10) -"[ost of the District's revenues are generated from the incorporated areas. The tax levy on real
property concentrates the revenue source as developed property which is generally 'Within an
incorporated area. In the long run. each municipality expects the District to returh the tax
revenues generated within their city in the form of flood control assistance and/or ,projects.
The District's staff is dedicated to balancing that expectation and at the same time negotiate
cost sharing agreements to leverage the District's funding and provide more flood cqntrol for
the citizens. In most cases. the smaller cities are at a disadvantage in generating rev~nue and
their ability to cost share in projects. The west side cities of Glendale and Peori~ are in a
period of economic and real growth and need the District's help to maintain the growth within
their boundaries without sacrificing the quality of life of their citizens. It would be !unfair to
curtail the capital improvement program at a time when the smaller cities are starting! to enjoy
its benefits.

11) The District's staff, in recognition of the need to balance the flood control ne~ds of a
community with its contribution to the District's revenues through the tax levy. develloped the
process for prioritizing CIP projects that was approved by the Board of Directors in 1993. The
prioritization process is discussed in detail in the Planning Program section. The priortization
process allows cities to submit requests for any number of projects, but requires ~hat each
project stand on its own in terms of the flood control benefits, how it ranks among the city's
requests, and whether the city is willing to become a cost sharing partner or assume! the long
term maintenance for the completed project.

12) Frequently, the District's projects provide opportunities for recreational and envinpnmental
enhancements. This is especially true in areas that are already fully developed~ These
amenities are provided at no increased cost to the District's flood control efforts, b~t have a
great impact on the quality of life important to our customers. The District's "Poliqy for the
Aesthehc Treatment and Landscaping of Flood Control Projects" approved by the aoard in
December 1992, is helpful in this area because it provides planning guidance fot staff in
negotiating IGA's and also provides an upper limit for District expenditures on nJon-nood
control amenities.

13) Although federal flood control programs are becoming more limited by the funding ¢ut backs
and the high discount rate used in computing whether there is a federal interest in ~ project,
District 'staff is continuing to provide data, expertise and analyses to federal agencie$ to assist
communities in pursuit of non-flood control assistance. Specific examples include:

• The federal investigation of the alluviaLfan are in north Scottsdale by the U.S. (f:orps;
• Alluvial fan floodplain delineation metllOdOlogy by the National ScienceFounda~ion;and
• A reconnaissance level study conducted by the Corp of the "Rio Salado Concepd through

. the cities of Tempe and Phoenix.

14) Several projects have encountered difficulty during implementation. For exarflple, the
Watercourse Master Planning effort for the Salt and Gila Rivers from Granite Reef Ij)iversion
Dam to Gillespie Dam attempted to bring together all the communities, private orgar)izations,
and state and federal agencies interested in the development and the resources of the rivers.
After identifying the cost of accomplishing a master planning effort, the Di~trict has
relinquished the leadership role in this effort to the cities and the Maricopa Assoqiation of



Governments (YIAG). The master plan is a worthwhile and needed effort, but it is better
accomplished by the communities with jurisdiction and control over land use.

15) The District's flood control efforts on the lower Salt River and the Gila River west of 91 st
Avenue is another area of difficulty. The 1,000 foot wide clearing and pilot channel project
provides some level of flood protection, but the floods of January 1993 that destroyed 80
percent of the facility caused staff to refine the scope of this project and undertake a non
traditional engineering and geomorphic analysis of the rivers as a system.

Issues Analysis:

1. Goals and Objectives of the District. The goals and adjective' for the District CIP are the same
as the program goals and objectives. The program IS mee mg the goals and objectives of:

Soliciting and gathering public input for project formulation and providing public
information to obtain consent and support for proposed projects. The public involvement
process is an area of continuing improvement for the District staff.

Negotiating, coordinating, and administering IGAs for proposed projects. The process of
prioritizing projects, project planning, and accomplishing pre-d~sign concepts prior to
negotiating the 1.;A is providing staff with better tools. Stability and continuity of funding
levels available for the CIP is a detriment to negotiations.

a)
.~

1.

b)

c) Preparing realistic estimates for the needs the specific projects. The limited amount of
funding available for the CIP has caused staff to work harder at preparing project estimates
and managing the allocation of funds. In the past, funds were frequently carried over from
one fiscal year to the next; with the limited funds available, and the planning process that
is better defining the project design, funds are being shifted to projects where they are
needed for implementation and maintenance of a schedule.

d) Ensuring that the engineering designs incorporate the "best available demonstrated control
technology" (BADCT) to protect or enhance the quality of stormwater and the
environment. Currently, this goal is being accomplished through the environmental
perinitting process which requires identification and analysis of project alternatives and the
selection of alternatives that contribute to the "least damage" to the environment, and then
to mitigate the damages that cannot be avoided. Staff is currently undertaking efforts to
analyze existing flood control facilities for the purpose of identifying whether retrofit
efforts are feasible and necessary for1he improvement of storrnwater quality. The
identification of BADCT and best management practices for enhancing the quality of
stormwater is a part of this effort that will be used in planning and implementing future
flood control measures.

e) Responsible fiscal management. District staff is very conscious of its fiduciary
responsibilities in the use of public funds and strives for efficiency and effectiveness
without endangering the public health, safety and welfare. An example is the non
traditional analysis being undertaken for the Salt-Gila River Clearing and Pilot Channel
Project. Accepting and spending millions of dollars of federal flood control assistance to
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construct less than optimal projects would be easier than conducting an anlalysis to
determine an effective and durable t100d control measure.

PUBLIC INVOLVEl~lENTPROGRAM

The Public Involvement Program and related activities were initiated as a separate functionjin 1985.
Until this time, the District had no specific policy or program for receiving or solicitinig public
comment concerning flood control projects or activities. In November of that year, the Ao04 Control
Advisory Board approved the hiring of a Public Involvement Coordinator (PIC) to coordina~e public
involvement and infonnation activities and to oversee the work of three public relations fiqns hired
to conduct public involvement programs for several key projects.

Until this time, most projects involved federal agencies such as the Soil Conservation Servi¢e (SCS)
and Corps of Engineers which took care of the public involvement components of the rrojects.
Beginning in the mid-80's, the mainstay of the District's efforts began to involve local proj¢cts with
cities and towns. In many instances, public involvement became the responsibility of the ~istrict as
the lead agency involved in the project. Unequipped for the task, ,the District had sought expertise in
the private sector at considerable expense. By funding a new staff position, the District coul~ perfonn
the function "in-house" at considerable savings. .

Prior to the development of a Public Involvement Program, public involvement responsibilities were
often perfonned by technical staff (Project Managers and Engineers) not always trained or equipped
to respond to the demands of public relations associated with some of the more controvef-.;ial ClP
projects or studies. Transferring these tasks and responsibilities to someone trained in tHe Public
Relations fieid would improve consistency of implementation and the effecriveness qf public
involvement programs. This also pennitted the Project Managers to focus their efforts on the important
tasks of overseeing the work of contractors and consultants and keeping the project on sch~dule and
on budget.

Public involvement activities were very different than "public infonnation" activities. This i~ because
the required specific knowledge about projects is only obtained through close dailycoordinahon with
the project m~agers.. Having the public relations expertise in-house has resulted in con$iderable
savings because funds have not been expended on expensive PR finns such as those hired in ~ 985 and
1987 (although such expenditures may still be warranted in some instances where specialize~ services
or expertise is required).

For many years, the District was able toperfonn its=-rillsslon in the public's best interestand t~e public
rarely qu~stioned the need for a particular flood control project, policy or study. This no lon$er holds
true. Because of shifts in social values, heightened neighborhood activism and awareqess, and
increased expectations of tax-supported services, the District often finds itself questioned, c~al1enged
and sometimes criticized. By striving to improve the level of involvement by the pub1!ic in the
decision-making process (through a pro-active public involvement program) the District has i!mproved
its credibility. These positive results have greatly increased the District's chances for accoQIplishing
its mission of flood protection.



The goals of the District's Public Involvement Program include:

l.) To demonstrate the necessity of a project. Through open communicati0n with the public,
the District is able to establish the need for a project. Not only is concern displayed for
the community, but, so to is the responsibility to protect that community from flooding.

2.) To identify project alternatives. Through public involvement, the District is able to increase
two-way communication to better understand mutual concerns and needs. This leads to
finding alternatives that are more likely to be acceptable to the community.

3.) To build consensus. A consensus must be formed on each issue as it develops. There is
rarely just one right action. Public involvement provides a process where divergent
viewpoints can be molded into a single consensus that will be accepted by the majority.

4.) To improve agency credibility. Asking the public for input exhibits the Districts concern
for the community. The desire to be a "good neighbor" is prominently displayed which
often increases credibility and name recognition with the general public.

Another important goal of the Public Involvement Program is to reduce the possibility of litigation.
This goal is less overt and explicit than the others and may simply be a fortuitous by-product of
effective public involvement. Identifying problems before they erupt or reducing combative emotions
during a conflict greatly reduces the likelihood of a law suit. This results in more time spent serving
the public and building a consensus concerning specific projects.

PROGRAlvl ISSUES:

The need for the Public Information Program has been described above. The consequences of not
having a program would likely result in increased project costs. There would be delays caused by
concerned citizen's demands for an opportunity to provide input. By prograrnrning such opportunities
into the project from the outset, in the form of a public involvement plan, there is some control over
the schedule. Fewer projects, however, would be constructed as a result of public objections which
were not identified or addressed early-on in the planning stages. Public Involvement is crucial to
obtaining" informed consent" from those who otherwise might be able to stop the project by claiming
no effort was made to solicit their input.

ENVIRONM~ENTAL PROGRAM

Maricopa County receives storm water runoff from over 9000 square miles of watersheds within
central Arizona. The water that the FCD receives in its structures from diverse watersheds throughout
Maricopa County has varying levels of water quality characteristics. Consequently, conveyance and
discharge of this storm water runoff from FCD structures has resulted in potential environmental
impacts. The goals of the Flood Control District's Environmental Program are to ensure that the
operation, maintenance and construction of flood control structures complies with federal and State
regulatory environmental requirements.
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The FeD's Environmental Program is directed at achieving several important and int~rrelated

objectives. They are:

• Ensure that existing structures and Capital Improvement Projects comply with federal ~nd State
water quality programs in order to satisfy environmental requirements. These program~ include
permit requirements of the Clean Water Act relating to the discharge of dredge or fill imaterial
within waterways, control of the discharge of pollutants in waterways, and protection of Wetlands.

• Reduce potential environmental hazards associated with hazardous materials that may exis~ on FCD
property.

• Develop a program to design and implement structural and nonstructural controls to improive storm
water quality.

• Implement a regional storm water management program to assist Maricopa County muniq:ipalities
in complying with National Pollutant Discharge Elimination System (NPDES) storm water
permitting requirements.

• Establish and implement a County policy regarding the use of FCD property by municipal~ties and
private organizations to recharge groundwater and conserve water resources. .

Compliance with regulatory environmental permit programs requires coordination with nlJmerous
federal and State agencies, and the regulatory programs that they administer. These agenCies and
programs that relate to FCD environmental functions include:

AGENCY
-Environmental Protection Agency
Arizona Department of Environmental Quality
-U.S. Fish and \Vildlife Service
-U.S. Army Corps of Engineers

-State Historic Preservation Office

-Arizona Department of Game and Fish
-Arizona Department of Water Resources

REGULATORYPROGRA~

-Clean Water Act (water quality st~ndards)

-Clean Water Act (water quality stand'iirds)
-Endangered Species Act .
-Clean Water Act (protection of navig~ble

waters and wetlands)
-National Historic Preservation Act (p¢otection
of significant archaeological and hist¢lric
resources)

-Endangered Species Act
-Protection of groundwater resources

The following sections describe in more detail the elements of the Environmental Program,

Regional Storm Water Management

~PDES storm water permit regulations under theCIean Water Act require that municipali~ies with
populati9ns over 100,000 implement programs to control pollutants in storm water. Thei FeD is
assisting Maricopa County municipalities to comply with the requirements of their NPDijS storm
water permit regulations. Since 1991, the FCD has provided the municipalities of Phoenix, Mesa, and
Tempe with assistance in collecting samples and characterizing storm water quality for their
respective NPDES perm,its (the City of Scottsdale was recently notified by the EPA to begin preparing
an NPDES storm water permit application). A primary objective of this program has been to ~stablish

a regional storm water monitoring network. To this end, the FCD Board of Directors authoriz~d a Joint
Funding Agreement with the U.S. Geological Survey and Intergovernmental Agreements Iwith the
municipalities to establish sampling stations for characterization of storm water quality. A total of
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16 land use-based monitoring stations and eight in-stream stations are in place. The FeD provides the
municipalities with an annual report on storm water monitoring efforts and pollutant loads. The
monitoring program also provides storm water quality information to assist the FCD with complying
with storm water discharge requirements if and when the County is notified by the EPA to begin
preparing NPDES permit applications. In addition, the program provides the FCD a means to
investigate and eliminate illicit discharges into its structures.

As a secondary objective to the Regional Storm Water Management Program, the FCD is developing
with other Arizona municipalities a cohesive strategy for complying with EPA's storm water quality
regulations. A major component of this strategy is a research study to assess potential environmental
impacts of storm water discharge to waterways. Information developed will be used to negotiate
NPDES permit conditions and water quality standards with the EPA.

Legislative and Regulatory Review

In org.er to assess potential federal and State regulatory impacts to FCD structures, the FCD regularly
reviews pending legislation that effect NPDES regulations and water quality standards. ~he FCD has
recently completed review and comment of the State water quality standards, including review of
proposed techniques for testing toxicity levels in storm water.

Storm Water Quality Control

Currently, the FCD is evaluating feasible Best Management Practices (BMP's) for controlling the
discharge of pollutants in storm water. The BMP's are being evaluated for Capitol Improvement
Projects and existing structures that receive and convey storm water. The goal of this objective is to
identify BMP' s that provide cost effective storm water quality improvements. BMP's under evaluation
range from submerged-flow constructed wetlands and sediment basins to siltation fences. The FCD
is currently modeling the performance of a constructed wetland designed to remove oil and grease
from storm water runoff at a County vehicle maintenance yard.

Public Outreach

The FCD has also developed and presented guidance material for use by the public, contractors,
developers andmunicipalities that describes both structural and non-structural ways to reduce storm
water pollution. These services include preparation of guidance documents for use by small businesses
in implementing BMP's, preparation of technical information regarding the selection of water quality
enhancement projects, educational materials, updates to the FeD's Erosion' Control Manual, and
production of a video regarding storm water polTutton.

Environmental Site Assessments for Real Property Acquisition

Prior to purchase or sale of any real property, the District conducts an environmental site assessment
to establish the presence of any environmental hazards connected with the property. This program is
mandated by EPA under the Superfund Amendments and Reauthorization Act (SARA) under which
the liability for clean up of environmental hazards is transferred with property ownership. Also
addressed under this program is the remediation of District owned properties that would constitute an
environmental hazard under the Comprehensive Environmental Resource and Recovery Act of 1980
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(CERCL-\) ilnd State Statutes regulating environmental hazards. This includes removal qf asbestos
containing materials from structures acquired during right-of-way acquisition that \viH be d¢mol ished
during project ...:onstruction. During the 1995/1996 fiscal year a total of twenty (20) p~eliminary

Environmental Sites Assessments have been conducted, three underground storage tanks have been
removed from pmject right-of-ways, one site has been remediated for residual pesticides, and sixteen
(16) structures have been abated for asbestos.

Environmental Permitting

Clean Water Act • Section 404

The Clean Water Act, Section 404, requires that all discharge of dredged and/or fill ma~erial into
"waters of the United States" including "adjacent wetlands" must be permitted by the Uni!ted States

I

Army Corps of Engineers (ACOE). Whenever a FCD construction or maintenance project !impacts a
"water of the United States," an area with a broad definition that includes most if not all pry desert
washes and river channels, review and permitting under Section 404 of the Clean Water Act is
required. This Section of the Act is administered by the ACOE with the United States Envitonmental
Protection Agency providing oversight authority. Because this is a Federal permittin$ process,
compliance with the National Environmental Policy Act is required. The primary conditiqns of tills
permit require that environmental impacts are to be avoided and/or minimized and where un~voidable,

mitigation measures are to be designed and implemented. Wetlands impacts are considered in the
Section 404 permit review process; the District develops all practicable alternatives to avoid potential

I

impacts to the use of wetlands as a result of improvements or maintenance to structures. Ti}e District
routinely consults with the ACOE and other resource agencies regarding mitigation measure~ to reduce
impacts to wetlands and sensitive wildlife/aquatic habitats located within "waters of [the U,S."
Currently, the District is developing a policy for streamlining the processing of Section 4P4 permit
applications with the ACOE and other State and federal resource agencies in central Arizqna.

Clean Water Act· Water Quality Certification

Another condition required for issuance of a Section 404 permit is certification by th~ Arizona
Department of Environmental Quality (ADEQ) that project construction or maintenance! activities
comply with Section 401 of the Clean Water Act. Section 401 certification requires proj~ct review
by ADEQ. This. review requires that BMP's and pollutant control features are incorporat~d into the
project to insure that there will be no degradation of water quality below State standards.

Endangered Species Act

This act requires an assessment of potential environmental and biological impacts of District projects.
Prior to construction of improvements, the District conducts a survey of biological resource~ that may
be adversely affected by the project; survey results are coordinated with federal and statF wildlife
agencies to determine if threatened or endangered species are present. If threatened or e*dangered
species or habit~lt for such species may be adversely affected, consultation is required with t~e United
States Fish and Wildlife Service to identify mitigation measures to reduce impacts. The Dis*ct is now
developing a plan for managing and protecting riparian habitat to be used future mitigatioh sites.
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~ational Historic Preservation Act, Archaeological Resources Protection Act. Arizona Historic
Preservation Act. Arizona Antiquities Act

Archaeological and historical resources are also required to be evaluated to determine if any resources
will be disturbed that are potentially eligible for inclusion on the National Register of Historic Places.
The District conducts archival research is as well as site surveys; the results of these investigations are
submitted to the State Historic Preservation Officer (SHPO) for review. If significant historic or
archaeological resources may be disturbed, mitigation measures are developed in consultation with the
SHPO. The District has conducted over thirty (30) archaeological and historic resources surveys.

Groundwater Recharge

The District is supportive of innovative techniques for managing storm water and conserving water
resources. To this end, a policy regarding the use of District structures for groundwater recharge has
been:developed.

Sever~ local jurisdictions and private organizations are interested in artificial groundw;:ner recharge
beca~se of the many benefits a successful program can produce. Some of the more outstanding benefits
include the restoration of continually decreasing local groundwater levels and the commensurate
slowing of land subsidence, assurance of a future water supply for the community which in turn allows
for increased residential development, and the cost savings realized over that of construction and
operation of conventional surface water treatment plants.

To address this new issue, a Groundwater Recharge Policy was prepared. Comments regarding the
policy were solicited from both public and non-public entities, and several meetings with local
jurisdictions <1nd interested parties were held. The FCD's primary mission is to provide flood
protection and. to that end, often uses engineered structures such as earthen levees, dams and basins.
Consequently, the FCD's primary concern is to maintain the integrity of those structures. With this
in mind, the newly approved policy develops a procedure to allow the lease of FCD property for
groundwater recharge while protecting FCD's structures and mission. The policy addresses technical
issues, liability and indemnification, the lease application process, notification and monitoring, and
fee structures.

Several municipalities have expressed a desire to use FCD property for the purposes of conducting
groundwater recharge, replenishment or underground storage. Potential locations for siting basins
include the impoundment areas of McMicken and Cave Buttes Dams, the channel at the contluence
of Skunk Creek and the Arizona Canal Diversion Channel, the east bank of the Agua Fria River at
McDowell Road and most recently, adjacent to=Ctfie-Bast Maricopa Floodway. Potential sources of
recharge water can include potable water from municipal supplies, wastewater treatment plant effluent,
storm water runoff, and un-treated surface waters such as the CAP, Verde River, or SRP canal water.

During Summer and fall of 1996, the City of Surprise operated the only groundwater recharge facility
on FCD property. The city began operation of a one acre pilot project in April, 1996, within the
impoundment area of McMicken. Dam. In the first three months of operation, the recharge pond has
performed well and the overall project has had g"od results. While only one groundwater recharge
facility is currently operating on FCD land, several jurisdictions have expressed interest in siting
facilities on FCD properties and have initiated preliminary discussions.
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OPEYSPACEPROGRA.W/PLAN

While not .ill auual District program, the concept for preservation of open space is compatiple with

several Distri~t activities. The D~~Vict.ell.~£~~~~~heLa~~nc~"f~i!=':~~~~_~~~~(r
deveIQILDt~LI2ro~I1Land_faClhtles for l.eCryatlgna12r mult.u?~':~~!TIemtles. Throug~ active
participation during a projects planning and design phase, multiple-use objectives can be fa~ilitated

without adversely impacting flood control objectives. The District cannot, however, allow ~ts funds
to be spent on non flood control projects or permit the primary flood control purposes of any property
or facilities to be compromised.

Floodplain management also can facilitate open space access and acquisition. The floodplai~s of the
major rivers and washes throughout the County provide valuable habitat in rural areas.! These
floodplains also offer the potential for rehabilitation or reestablishment of natural areas and Iwildlife
habitats within urbanized areas. The Flood Control District cost-shared with the Maricopa! County
Department of Transportation and the Maricopa Association of Government (MAG), for the
Development of the Open Space Plan, now named the Desert Spaces Plan for Maricopa Co~nty.

Ib.e.l2~s<:rtS.pJlcesPlan is.a_regional open space plan designed to gui9~jl;!risdictions within Mari£2P~L...
County to e~9lish and Qr.9tect suit;lble open space areas. The Plan is intended to be u~d by
Federal, State, County, and local jurisdictions as a framework for decision-making and coordination.
The overall goal of the Open Space Plan is to identify a regional system of integrated open spa~e along
with a mechanism to establish and manage the system. The Flood Control District supports t~e Open
Space Plan concept without accepting any responsibility or obligation by the Dis~rict for
implementation. The Resolution protects the District and the County from exp~nding Nnds for
extraneous purposes, while supporting intergovernmental cooperation in the development of a regional
open space system.

The Plan conc~pt is to conserve and enhance environmentally sensitive areas such as floodpl~ins and
mountainsides throughout the County. The Plan identifies rivers and washes as important coniponents
in the provision of a regional trail system. Many goals and policies within the Plan support the
Drainage Regulations presently enforced by the District. One of the Plan's major points is the ~otential

for recreational opportunities adjacent to flood plains or flood control structures. Currently,. several
local jurisdictions are actively pursuing a multiple-use concept associated with develop~ent of
proposed floodeontrol facilities. The following policies, identified in the Plan, support and/or
complement several Districts activities:

3. Manage the resources associated with the regionally significant rivers and washes to
accomplish one or more of the following objectives:

• Protect valuable limited and endangered natural riparian habitats;
• Provide an ecologically sound transition between riparian habitat cor "juniti~s and

urbanized areas;



Promote the economic benefit to the region by providing the aesthetic. recreation l.ind
wildlife value of rivers and washes;

• Develop trails that link to an interconnected regional system from the Salt River to the
primary arms of the system such as the Verde and Agua Fria rivers;

• Promote natural erosion control; and
• Promote continuity of xeroriparian or native plant habitats.

4. Manage locally important washes to enhance wildlife and appropriate recreation values.

5. Rehabilitate the open space system by revegetating the banks of the Salt River.

6. Provide access for recreation, non-motorized transportation and maintenance vehicles along
the edge of the corridor as defined by the limits of the IDO-year floodplain.

7. Where appropriate, develop other "linear" improvements such as roads and utility corridors
to run parallel to, but not in, regionally significant rivers and washes.

8. Design all road crossings to accommodate trails and to minimize disturbance of the natural
environment.

9. Choose and foster flood control methods that retain and maintain some level of natural
flooding and riparian vegetation while minimizing damage to private property. These methods
include designation of flood prone areas as open space, management of lands by acquisition
of flood easements, development of levees that allow a wide floodway to maintain the natural
meander of streams and encourage the formation of riparian plant communities.

Any cost incurred with implementation of the Open Space Plan would be identified and addressed on
an individual project basis. District staff supports the concept of cooperating with interested parties
and considering the Desert Spaces Regional Open Space Plan goals and policies when evaluating flood
control projects or activities. This support is conditioned on the provision that primary flood control
purposes are not compromised nor subject to increased costs.

-_.~--:--;-
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CONCLUSIONS AND RECOMMENDATIONS

This portion of the Comprehensive ReportJPlan identifies and describes conclusions and
recommendations drawn from the preceding section concerning the existing Flood Control District
programs.

Flood Warnin~ and Data Collection Pro~ram:

Data collected by this effort serves to calibrate the District's models for rainfall and flooding. Since
all engineering designs are based on the need to contain certain size floods, having accurate
information about those floods is key to efficientengineering. This program insures that District
structures are not under designed (which doesn't solve the flooding problem), but yet are not over
designed, which would be a waste of tax payers' money.

• District staff will continue to research and collect rainfall/runoff data in order to sustain this
vital link in the calibration and continued refinement of hydrologic models which are the basis
for engineering designs.

Floodplain Administration Pro~ram:

The identification of floodplains and an administrative effort to millimize development in those areas
is essential to a pro-active stance towards preventing flood damages to property, rather than trying to
retrofit expensive, structural engineering measures, after the fact. A FEMA (Federal Emergency
Management Agency) floodplain ensures that flooding problems are addressed duriJ.1g the development
of the property.

• District staff will continue to develop, support, and enforce an aggressive floodplain
management program which has resulted in a 20% discount of flood insurance premiums, the
second highest discount in the country.

Drainage Administration ProiIam:

Many flooding problems associated with older residences are a result of the homes being constructed
at grade or level with the surrounding ground. This allows flooding from very shallow sheet flows
which can inundate houses causing significant damage. The drainage regulations currently in place
preclude that from occurring with new construction. The existing regulatory program prevents
flooding problems by insuring that adequate safeguards-are in place prior to construction. This method
is significantly less expensive to address the problem rather than allowing unregulated construction
and then rectifying the problem afterwards.

• District staff will continue to develop, support, and enforce pre-emptive regulatory programs
which are a less expensive way to deal with potential flooding problems. This is borne out by
the fact that the District rarely has to "fix" flooding problems resulting from new construction.
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Maintenance Program:

Increased public awareness of environmental issues and recreational opportunities has l¢d to the
inclusion of multi-purpose objectives in the development of some flood control structures. qenerally,
this involves a different type of landscaping and maintenance program. In those cases where the
recreational activities are active (e.g., planned uses), much of the maintenance componentis t$en over
by the other agency cost sharing the project, for whom recreation is the primary objective. T~is trend
could reduce the overall need for the District to perform 100% of the maintenance on ~ll of its
structures. This program may also decrease District maintenance by having the "active userts" of the
structure be responsible for the non-structural maintenance .

• District staff will encourage and support the multiple-use of District structures1property
provided that the primary flood control purposes are not compromised nor additional costs to
the District incurred.

Planning Program:

As a result of reviewing land use and demographic projections for the next twenty years, th¢ ADMS
schedule has been changed to reflect anticipated high growth areas of the County. A primaryi purpose
of the ADMS' is to "get out ahead" of development by characterizing flooding potentia!. This is
desirable so that development can take appropriate steps to preclude flooding problems! through
improved design and construction.

• District staff will review current population projections for growth in the County an~ change
the development schedule for Area Drainage Master Plans so that storm water pl'l-nning is
targeted towards and encompasses potential high growth areas.

Capital Improvement Program:

After the fourth round of Capital projects prioritization, there is a need to update and adjust th,e criteria
and the weighting scheme, so that "local" projects are properly characterized and rank! ordered
accordingly. Previously, the District's CIP has focuses almost totally on solving regional draipage and
flood control problems.

• District staff will review and appropriately revise the qualifying criteria for the Priotitization
Procedures and will modify the existing standards to reflect differences between local projects
and those regional in nature. A separate wo~ram within the CIP will be proposed tq address
local problems. _. '--

Environmental Program:

Increased federal and state requirements for environmental mitigation have put a premium oni the need
to incorporate those requirements early-on into the design of a project. Environmental per¢itting is
often a time consuming process. Environmental permits, such as 40 I and 404 permits, issu~d by the
Corps ofEngineers may require six to eight months for processing. District staff has increa:sed their
awareness of changing rules for permits. Staff strives to establish realistic project time lines to acquire
required permits and/or clearances allowing construction to move forward without delay.
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• District staff will comply with environmental regulatory programs to obtain required permits,
including implementation of mitigation features, necessary to construct flood control projects,
and will consider environmental enhancements where practicable without compromising the
primary flood control purposes or increasing the costs.

Property Mana~ement PrQ~ram:

Several cities have apprQached the District abQut the right tQ use District prQperty fQr grQundwater
recharge. In respQnse, the District has develQped a pQlicy for that use. Other entities have become
interested in the potential for recharge Qn District lands. This interest has resulted in a new pQlicy for
land utilization which eQuId provide a new potential source Qf revenue fQr the District.

• District staff will review and SUPPQrt requests from municipalities fQr the pQtential water
recharge Qf District property.

While the following tWQ programs, Public Involvement and Open Space, are nQt budgeted programs
they are included because they embQdy important activities or objectives suppQrted by the District.

Public Involvement Program:

The public demands tQ be increasingly invQlved in District prQjects. In the past, public invQlvement
has been perceived as lQst time Qn a project. EffQrts to include the public in the planning prQcess have,
however, prQven to be much mQre efficient and the District gains public credibility. District staff has
developed an increased awareness of the need fQr public involvement. Time and materials are built
in to every project so that public input can be accommQdated. Multi-use Qf floQd cQntrQI projects
increases the value and utility of prQjects from the public's perspective. In the long run, public
invQlvement is more efficient, and the District gains credibility when the public becomes part of the
planning process.

• District staff will increasingly invQlve the public in the planning and implementation of
District projects.

Open Space Pr?gram:

The concept for preservatiQn of open space is compatible with several District activities. The District
encourages other agencies and communities to utilize and develop District property and facilities for
recreational or multiple-use amenities. Through.~Uy'e participation during a projects planning and
design phase, multiple-use objectives can be facilitated without adversely impacting flood control
objectiv~s.

• District staff will continue to consider and cooperate with interested parties to achieve the
goals included in the Desert Spaces Regional Open Space Plan where practicable and without
compromising tpe primary flood Control purposes or increased costs of planned facilities.
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Glossary of Terms

100-Year Flood A flood stage or height that, statistically, has one percent chance of being
equaled or exceeded in any given year. The one hundred year flood is
often referred to as the base flood.

Acre Foot A volume of water, sand or coal, etc. equal to an area of one acre with a
depth of one foot (43,560 cubic feet.)

ADMP Area Drainage Master Plan

ADMS Area Drainage Master Study

ADOT Arizona Department of Transportation

Alluvial Fan A body of stream deposits whose surface approximates a segment of a cone
that radiates down slope from a point where the stream leaves a
mountainous area. Alluvial fans have greatly diverse sizes, slopes, types
of deposits and source area characteristics.

ARS Arizona Revised Statutes

CAD Computer Aided Drafting

CIP Capital Improvement Program

CFS (Cubic feet per second) Used to describe the amount of flow passing a
1

given point in a stream channel. One cubic foot per second is equivalent
to approximately 7.5 gallons per second.

Channel Reach A segment of stream le~g~h that is arbitrarily bounded for purposes of
study.- ---

Crest of Dam The crown of an overflow section of a dam. In the United States, the term
"crest of dam" is often used when top of dam is meant. To avoid
confusion, the terms "crest of dam" and "top of dam" may be used to refer
to the overflow section and the dam proper, respectively.

Culvert A drain or waterway built transversely under a road, railway, or
embankment, consisting of a pipe or covered channel of box section.
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Dam

Diversion
Channel

Discharge

An earthen, metal, masonry, or wooden wall or barrier across q now of
water, which is used to restrict or prevent the water from flowihg.

A waterway used to divert water from its natural course.

The volume rate of flow in a stream, river, or pipeline in cfs.

Design Dis,- .large Maximum flow a structure or channel is expected to acconjlmodate
without contradicting the adopted design constraints.

Design Frequency

Detention Basin

Drainage Area

Drop Structure

EIS

Embankment

Emergency
Spillway

EPA

FCDMC

FEMA

The nth-year storm for which it is expected that the structure o~ facility
designed for that storm would experience an actual hydrological ~vent of
a given magnitude, once, on average, in n years. For example, al50-year
storm has a 2 percent chance of occurring in any given year. AI~o called
the return period, excedence interval, or recurrence interval.

A relatively small reservoir constructed to slow down or temporarily
detain surface runoff from a storm. '

An area that drains naturally to a particular point in a river or to 3!Il outlet.

A constructed structure such as: a conduit, canal, or open chann~l for the
purpose of gradient (bottom slopes) control. !

Environmental Impact Statement

A man-made earth fill structure constructed for the purpose of
impounding water.

An outflow spillway from a stormwater detention/retention facility that
provides for the safe overflow of floodwaters for storm events ip excess
of the design capacity of the Primary Outlet Structure, or iwhen a
malfunction or debris bI0~~~e of the Primary Outlet Structurel

(Environmental Protection Agency) The federal agency concen~ed with
the protection of our resources of land, water and air.

Flood Control District of Maricopa County

(Federal Emergency Management Agency) The federal agepcy that
administers the National Flood Insurance Program (NFlP) asj well as
programs for disaster planning and recovery.
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Floodplain

Floodplain
~Ianagement

Floodplain
Variance

(Flood Insurance Rate Map) An official map on which on which the federal
Insurance Administration has delineated both special tlood hazard areas and
the risk premium zones applicable to a community

A flood-prone area identified on FEMA flood insurance rate maps generally
containing a floodway fringe district and floodway district or areas of land
adjoining or near the channel of a watercourse which have been, or may be,
covered by floodwaters. A floodplain functions as a temporary channel or
reservoir for overbank. flows.

The operation of a program intended to lessen the damaging effects of
floods, maintain and enhance natural values, and make effective use of
related water and land resources within the floodplain. It is an attempt to
balance values obtainable from use of floodplains with potential losses
arising from each use.

A grant of relief from the requirements of the Floodplain Regulation which
permits construction or other uses of property in a manner that would
otherwise be prohibited or restricted by this Regulation.

Flowage Easement Not an easement by agreement, but the common law servitude of land of a
lower grade level to allow water from land of higher level to flow across it.

Freeboard

FRS

FY

Gabion or
Wire-enclosed
Basket

GIS -.

Groundwater

Groundwater
Recharge or

The vertical distance above a design water surface elevation that is provided
as a contingency or allowance for waves, surges, water-borne debris or
other factors.

Flood Retarding Structure

Fi~cal Year

A basket or compartment rectangular container made of steel wire mesh.
When filled with cobbles or rock of suitable size, the gabion becomes
a flexible and permeable block with which flow-control structures
can be built. - .-

Geographic Information System

Underground water that occupies. the pore spaces in soil or fissures in rock.

Refers to the movement of water via man-made systems from the surface
of the earth to underground water-bearing strata where it may be stored for
future use.
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Artificial
Recharge

IGA

Invert

Jurisdiction or
Jurisdictional
Agency

Levee or Dike

Low Flow
Channel

:MAG

lVlaster Planning

NRCS

NFIP

Recharging reclaimed water, usually sewage and wastewater and recharging
natural water in lakes and ponds are the two major categories of artificial
recharge. Direct artificial recharge methods include spreading basins, playa
lakes, recharge pits, and shafts, ditches, and recharge wells. Indirect
methods include induced infiltration (enhanced streamed infiltration) and
conjunctive wells.

Some Cities in Maricopa County have proposed to use exi$ting flood
control structures maintained by the District for ground water recharge.
Guidelines for utilizing the structures for groundwater recharge has been
drafted.

Intergovernmental Agreement

The lowest point in the channel cross section or at flow control devices such
as drop structures, dams, or outlet structures. .

Maricopa County, the Flood Control District of Maricopa
County, and the Incorporated Municipalities within Maricopa <County

A long low embankment. The height is usually less than 4 to 5 meters ( 13
ft. to 16 ft.) and the length more than 10 to 15 times the maximum height.
Usually applied to embankment or structures built to protect; land from
flooding. Also used to describe embankments that block areas dn reservoir
rims that are lower than the top of the main dam and that are q*ite long.

A channel within a larger channel which typically carries low an<li/or normal
flows.

Maricopa Association of Governments

A "systems" approach to the planning of facilities, pro~rams and
management organizat~l1S-.for comprehensive control a~d use of
stormwater within defined ·geographical area or drainage basinf

Natural Resources Conservation Service, formerly Soil C<1>nservation
Service (SCS).

National Flood Insurance Program
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Non-point Source
Pollution

NPDES

Outlet Structure

Peak Flow

Point Source
Pollution

Probable
lVlaximum
Flood

Project Life

Positive Outfall

Regional Drain

Retention Basin

A scattered, unconfined discharge of water from the land to a recei ving
body of water from the land to a receiving body of water. When this water
contains materials that potentially can damage the receiving stream, the
runoff is considered to be a source of pollutants. Runoff from city streets,
parking lots, home lawns, agricultural land, individual septic systems, and
construction sites that finds its way into lakes and streams and is a source
of water pollutants.

National Pollutant Discharge Elimination System

A hydraulic structure placed at the outlet of a conduit, open channel,
spillway, etc., for the purpose of dissipating energy and providing a
transition to the channel or conduit downstream. Outlet structures may
consist of culverts, weirs, orifices (gated or un-gated), dry wells, or any
combination thereof.

The maximum instantaneous discharge that occurs during a flood. It is
coincident with the peak of a flood hydrograph.

A pipe or channel from which pollutants are discharged into a body or water.

(PMF) The flood runoff that may be expected from the most severe
combination of critical meteorological and hydrologic conditions that are
reasonably possible in the region.

The design life of a flood control project based on the useful life expectancy
of the materials used in construction of the project. For economic analysis
purposes, the project life is normally assumed to be equal to the level of
prote~tionprovided.

The point of discharge from a natural or man-made channel, conduit, or
wash of sufficient hydraulic capacity to handle the discharge without
creating a backwater o{'darnages.

A natural or man-made channel, conduit, river, or wash serving a watershed
area greater than 10 square miles.

A basin or reservoir wherein water is stored for regulating a flood, however,
it does not have gravity flow outlets for outflows during floods as detention
basins do. Stored water must be disposed by another means such as soil
infiltration, evaporation, injection (or dry wells) or pumping system.
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Right-of-way

Riprap

Runoff

Scour

Sediment

Sediment Basin

Sheetflow

Soil Erosion

Spillway

Principal Spillway
(Primary Spillway)

A strip of land which is used as a roadbed, either for a street lor raihvay.
The land is set aside as an easement or in fee, either by agreement or
condemnation. May also be used to pass over the land of anot~er.

A layer of large uncoursed stones, broken rock, or precast bloc~s placed in
random fashion on the upstream slope of an embankment idam, on a
reservoir shore or on the sides of a channel to hinder the flow of water,
preventing erosion.

The portion of precipitation on land that ultimately reacheis streams;
~specially water from rain or melted snow that flows over the ground
surface.

Erosion due to flowing water, usually considered as being l<j)calized as
opposed to general bed degradation.

(Or Fluvial sediment) Fragmented material transported, suspended, or
deposited by water.

A depression, either excavated or formed by a dam, that hold~ water and
debris and facilitates sedimentation of particles. Normally used fbr drainage
areas equal to and greater than 5.0 acres.

Runoff that has not yet reached a well-defined stream channel <Dr drainage
ditch.

The wearing away of the land surface due to water, wind, i¢e or other
geological agents.

A structure through which flood flows are discharged. If t~e flow is
controlled by gates, it is a controlled spillway; if the eleva~ion of the
spillway crest is the only control, it is an uncontrolled spillway,

The principal or first used spillway during flood flows.

Emergency Spillway
(Auxiliary Spillway)

A secondary spillway designed to operate only during ex~eptionally

large floods.

Stilling Basin A basin constructed to dissipate the energy of fast-flowing water, e.g. from
a spillway of bottom outlet, and to protect the channel or river bed from
eroSiOn.



Storm Sewer

Stormwater
Management

Unincorporated
Area

Watershed

Weir

Wetlands

A sewer carrying off rain water. May also carry off industrial waste. such
as chemicals, although many areas now prohibit this.

The planned control of surface runoff in natural and urban systems to
prevent flooding and pollution.

An area of a county which has not formed a municipal corporation (become
a town or city).

An area confined by drainage divides, often having only one outlet for
drainage to discharge.

A notch of regular form through which water flows. A weir may be a
depression or notch in the side of an outlet structure or a depression or specific
shape in the embankment of a stormwater storage facility. Classified in
accordance with the shape of the notch which can be rectangular, V-notched,
trapezoidal or parabolic.

A land area that is covered or saturated with water for a large portion of the
year, such as a marsh or bog. Wetlands can improve water quality naturally
through sedimentation, adsorption, filtration, chemical precipitation and uptake
by vegetation. The two classes of wetlands are natural wetlands and
constructed wetlands. Natural wetlands were created by non-human
geophysical factors such as erosion, subsidence, limestone and earthquakes. It
depends mainly upon the quantity and flow rate of water through the system
and the systems's capability to retain water. Constructed wetlands are man
made systems designed to simulate natural wetlands. The simplest type of a
constructed wetland consist of a forebay and wetland vegetation.

:\-7



Contributions For Completed Projects

The following list outlines costs and contributions for projects constructed by the Flood Control District.

reaeral
District Contribution Contribution Total

Flood Control Projects (1995 Dollars) (1995Dollars) (1995 Dollars)

48 St. Drain (1981) 5123,994 53,185,395 *(1 53,309.38
Adobe Dam (1982) 522.458,279 512,549.340 S35,ClO7.61
Aqua Fria Drain (1974) S34O.262 50 S34O.26
Aaua Fria River (1989) 542.471,289 54,086,033 546.557,321
Apache Junction FRS & Floodway,
Bulldog Floodway & Pass Mountain
Diversion (1985 to 1988) 512,796,367 $10.448, 172 523,244,538
Arizona Canal Diversion Channel (1985
to 1992) $144,228,982 $108,614,847 5252,843,82<;

Buckeye FRS #1 (1974), FRS 2 & 3 (1975) 5256,639 58,861,241 59,117,88
Cave Buttes Dam (1980) 55,267,339 514,248,730 519,516,06
Centennial Levee (1985) 5792.023 53,570,833 54,362,85
Dreamy Draw Dam (1974) 571.128 51.784,936 51,856,061
East Fork of Cave Creek (1996) 55.401,000 50 55,401,CXX
East Maricopa Floodway (Formerly
RWCD FloodwaY) (1981 to 1989) 512,031.257 56,768,723 S18,799,98
Guadalupe Dam (1975) 5373,904 $1,161,122 51,535,02
Harauahala FRS & Floodway (1981) 5790,101 511,666,965 512,457,06<
Indian Bend Wash Outlet (1977) Inlet
(1980) Greenbelt (Scottsdale
responsibility) Interceptor & Side
Channel $21.812,360 $5,567,232 $27,379.59~

McMicken Dam (1966) $13,277,925 $7,706,848 520,984,77
McMicken Dam Outlet Channel (1966
& 1984) 545,000 50 545,OOC
New River Dam (1985) 58,210,513 511,949,556 520.160,06
Old Cros.~ Cut Canal 12/75) 53,845,735 $0 *(2 53,845,73
Powerline Dam (1967 52,884 $1,409,109 S1.411.99
Powerline Floodway (1968) 5229,725 $3,142,141 $3,371.86<
Rittenhouse FRS (1969) 5105.731 51,360,089 51.465,82(
Saddleback DiYersion (1982) $764,149 ' $0 "(2 5764.14
Saddleback FRS (1982) $668,991 S2,328,971 $2,997,96
Salt Gila ClearinQ (1985) $828,549 $0 5828.54
Salt Gila Control Works (1984 & 1985) $3,168,093 SO $3,168.09
Signal Butte FRS & Floodway (1984 to
1987) $2,328,971 $9,611,933 511.940,90
Skunk Creek at 1-17 (1983) $0 $4,386,886 54,386,88
Sossaman Channel & Basin (1994) 5937,000 SO $937,00
Sossaman Drain (1981) $3,156,559 $0 53,156,55
Spookhill FRS & Outlet (1980)

_. +-

."S2,8 12,452 $8.488,298 $11,300, 75C
Sunnycove FRS & Sunset FRS (1976) $45,000 S1.710,924 $1.755,92
Vineyard Rd. FRS (1968) $99,000 S1.793.587 S1.892.58
White Tanks #3 & 4 (1954) $4,537.794 $953,504 $5.491.29
Wickenburq Watershed 5187,433 $0 $187.43

TOTAL $314.466.428 $247,355,415 $561.821.842

*(1) Other, local contributors.
*(2) City of Phoenix, major contributor.
*(3) Expenditures grouped with other projects. B-1



Enclosures:
Map 1 "County Structures Map"
Map 2 "Five Year Capital Improvement Map"
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