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C. Existing Data & Reports 

The Higley area has been studied by the FCDMC in three previous 

hydrology studies as illustrated on Figure 3. Additionally, the Arizona 

Department of Transportation (ADOT) has studied the area as part of 

the planning for the Santan Freeway. 

The Gilbert-Chandler Flood Insurance Stu& @IS) was completed in 

1990 for the area south of the Superstition Freeway. The study area for 

the FIS is bounded by the Superstition Freeway on the north, Hunt 

Highway (Maricopa County line) on the south, the RWCD Main Canal 

and the East Maricopa Floodway on the east, and the SPRR paralleling 

Arizona Avenue on the west. The study included hydrologic analysis of 

the entire study area with mapping and delineation of the 100-year 

floodplain along the Eastern Canal, Consolidated Canal, SPRR 

(Rittenhouse alignment) and SPRR (Arizona Avenue alignment). 

The Gilbert-CWer Area Drainage Master Study, Volume I, Current 

Conditions Hydrology (ADMS) was completed in July 1993 for a 120 

square mile area bounded by Interstate 10 on the west, by the Western 

Canal and US 60 on the north, by the RWCD Canal on the east, and 

Queen Creek Road on the south. The study included only existing 

conditions hydrology for the study area. 

The future hydrologic conditions were presented in the Gilberf-Chandler 

Area Drainage Master Study, Volume II, Future Conditions Hydrology 

completed in January 1994. The planned Santan Freeway location and 

drainage features were included in the analysis. 

The area south of Queen Creek Road to the County boundary at Hunt 

Highway was studied in the- Grtbert-handler ADMS Addendum, 

completed in 1998. The study area was bounded by Queen Creek Road 
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on the north, the RWCD C&MF on the east, Hunt Highway on the 

south, and Arizona Avenue on the west. 

The area north of the Superstition Freeway has been more recently 

studied in the Eastern Canal North, flom Bmeline Road north to 

McDowell Road, Floodplain Delineation Study, completed in August 

1999. The study area is bounded on the north by McDowell Road, on 

the east by the RWCD Canal/EMF, on the south by Baseline Road and 

on the west by the Eastern Canal. 

All ofthe previous studiesprovided hydrologic analysis and/orfloodplain 

delineation. None of the reports presented drainage improvement 

concepts or plans. The only regional drainage plans presented for the 

study area are contained in Concept Drainage Report, SrmtanFreeway - 
Price Rd to Gilbert Rd and Preliminary Drainage Concepts Suntan 

Freeway - Gilbert Road to Baseline Road, co-mpleted in June 1995 by 

ADOT. 

Existing condition hydrology for this project was prepared by the 

FCDMC using the hydrology models from the Eastern Canal FDS, the 

Gilbert-Chandler ADMS, and the Gilbert-Chandler ADMS Acldendum. 

The FCDMC hydrology has been modified for use in this study to 

simulate the impacts of each plan alternative. 

In addition to the existing reports, utility plans, development plans, 

existing facility as-built plans, and field reconnaissance data have been 

collected. The data collection process and findings are presented in the 

Higley AreaDrainageMasfer Plan, Data Collection Repor, May 1999. 

D. Project Coordination 

A Review Committee was established by the FCDMC to provide 

3 

coordination and input throughout the project. The Review Committee 

includes representatives from local government agencies and primary 

landholders with an interest in the project. The Review Committee has 

met to date for the following meetings: 

1. Project kick-off meeting. 

2. Brainstorming meeting to identify drainage problems and 

alternative solutions, 

3. Potential Alternatives meeting to confirm the drainage 

alternatives identified by the consultant to be developed in detail 

for the alternatives evaluation. 

4. Alternatives Evaluation meeting to select a preferred drainage 

alternative based on the alternatives analysis presented in this 

report. 

The Review Committee consists of the following members: 

REVIEW COMMITTEE 

&SKY Rmresentative 

Arizona Department of Transportation Mr. Javier Guana 
Arizona Game & Fish Department Mr. Timothy Wade 
City of Chandler Mr. Gary LaForge 
Flood Control District of Maricopa County Mr. Tim Phillips 

Ms. Kathryn Gross 
Gila River Indian Community Mr. Fred Ringlero 

Mr. Adrian Hendricks 
Town of Gilbert Mr. Lonnie Frost 
Maricopa County Dept. of Transportation Mr. David DeWeese 
City of Mesa Ms. Anna Leyva 
Roosevek Water Conservation District Mr. Michael Leonard 
Salt River Project Mr. Paul Cherrington 

In addition to the Review Committee, public input was solicited at a 

public open house held in the project study area. The open house was 

held early in the project to allow public input to be incorporated into the 

entire planning process. Other meetings were held to obtain input fiom 

the agencies represented on the Review Committee as described in the 



Data Collection Report. Prior to final selection of a preferred 

alternative, a second public open house was held to allow opportunity 

for comment on the alternatives selected for evaluation. 

E. Deliverables 

The project consists of five phases resulting in an implementation plan 

with estimated costs for a recommended plan to address the drainage 

issues within the study area. The five project phases are summarked as 

follows: 

Phase Products 

1. Data Collection Data Collection Report 
Survey & Mapping 

2. Level I Analysis Potential Alternatives Submittal 

3. Level I1 Analysis Alternatives Analysis Report 

4. Level III Analysis Recommended Design Report 
Rehinary Design Plans 

5. Implementation Final Submittal 
Maintenance Plan 

This Alternatives Analysis Report is the final deliverable for the Level I .  

analysis documenting the development and analysis of the alternative 

drainage and outfall solutions and selection of the preferred alternative 

which will be further developed in the Level 111 Analysis phase of the 

project. 
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IL HYDROLOGY 

A. Introduction 

The existing wnditions hydrology was provided by the Flood Control 

District of Maricopa County from the Eastem Canal FDS, Gilbert 

Chandler ADMS, and Addendum as described in the previous section. 

The hydrology is modiied in this study to reflect changes in flow routing 

from the planned channels, storm drains, and detention basins. 

B. Methodology 

Hydrology for the Higley area was developed using the U.S. Army 

Corps of Engineers, HEC-I Flood Hydrograph Package (HEC-1) 

computer program. Guidance is given in the Drainage Design Manual 

for Mm'copa County, Arizona, Volume I, Hyakology (DDM1) for 

application of the HEC-1 program within Maricopa County. 

Additionally, the computer program Drainage Design Mem System 

(DDMS) has been developed by the FCDMC as an aid in the application 

of the methods described in DDMI. The application of these tools is 

more specifically descriied in the aforementioned reports. 

In all models, runoffwas evaluated under existing conditions for the 100- 

year storm event with a 24-hour duration using the SCS Type I1 time 

distriiution of rainfall. Aerial reduction factors were utilized from the 

NOAA Atlas 11. Rainfall losses were estimated using the Green-Ampt 

method. The S-graph method was used to represent runoff 

characteristics for the watershed in the Gilbert-Chandler ADMS and 

Addendum models. The Clark Unit hydrograph was used in the Eastern 

Canal FDS. The drainage subarea boundaries are shown on Figure 4. 

The HEC-I Schematics for each modeled area are contained in the 

Appendix. 
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C. Drainage Area Characteristics side. Overtopping locations have been identified in the hydrology 

Rainfall falling within the study area drains naturally from east to west models. 

in a shallow, sheet-flow fashion. Natural drainage ways have been 

obliterated with development of irrigated agricultural fields and 

residential development. The drainage area contributing runoff to the 

study area extends from the Eastem and Consolidated Canals east to the 

RWCD Canal. TheEast MaricopaFloodway (EMJ?) was constructed by 

the FCDMC along the east (upstream) side of the RWCD Canal. The 

EMF was originally sized for the 100-year storm and intercepts runoff 

generated east of the RWCD Canal. Although recent studies indicate 

that the EMF doesnot have capacity forthe existing conditions 100-year 

flow, for purposes of this study, the EMF/ RWCD Canal is considered 

the eastem watershed boundary for runoff within the watershed. In 

addition to the RWCD Canal and the EMF, the Superstition Freeway 

and the Southern Pacific Railroad at Rittenhouse Road form major man- 

made drainage boundaries. The Superstition Freeway has a collector 

channel along its north right-of-way that collects and conveys runoff 

westerly to the Holmes Park retention basin situated between Greenfield 

Road and the Eastem Canal. Runoff stored in Holmes Park is pumped 

into the Eastern Canal following a storm event. The elevated SPRR 

embankment directs surface runoff north-westerly to the Crossroads 

Park retention basin west of Greenfield Road. Runoff stored in 

Crossroads Park is pumped into the RWCD Tailwater ditch following a 

storm event. 

The study area has no natural outfalls. Runoff accumulates along the 

canals and creates ponding areas. As the water level rises, accumulated 

runoff flows southerly along the canal bank. In some locations, runoff 

flows into the irrigation canals and then overtops to the downstream 



IIL EXISTING CONDITIONS 

A. Introduction 

This section describes existing flooding problem areas and existing 

drainage facilities within the study area. 

B. Public Open House Meetings 

Public Open House meetings were held at Higley Elementary School on 

February 17,1999 and at EntzElementary School on February 18,1999. 

The purpose of the meetings was to obtain public input on flooding 

problems in the area. The meetings were conducted in an open house 

format with boards displayed showing the study area, drainage sub- 

basins, current and future land use, and jurisdictional boundaries. 

FCDMC and consultant representatives were available to answer 

questions and receive input regarding existing flooding problems and 

suggestions for solutions. Provision was made for written comments to 

be received. 

A second set of Public OpenHouse meetings was held at Brimhall Junior 

High and Mesquite Junior High Schools on January 4 and 5, 2000 

respectively. Exhibits were displayed showing the three alternatives 

being considered as well as the Landscape and Visual Assessment 

results. FCDMC and consultant representatives were available to answer 

questions and receive comments on the alternatives. Provision was made 

for written comments to be received. 

C. Areas of Ffoodiug 

Areas of flooding within the study area have been delineated as FEMA 

floodplains along the upstream embankments of the Eastern and 

Consolidated Canals and atoag +he SPRR along Rittenhouse Road and 

along Arizona Avenue. Existing FEMA floodplains are shown on 
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Figure 5. Flooding problems have been reported at major east-west 

roads crossing the canals, especially at Guadalupe and Pecos Roads. 

Areas of potential flooding that have not been delineated exist along the 

dowmtrem side of irrigation canals, particularly the RWCD Eastern 

Canal Extension. As runoff ponds and overtops the canal embankments 

it flows into the canals and is diverted downstreamwithin the canals. In 

the past the RWCD would open the delivery gates and release the runoff 

onto the fields to prevent canal overtopping at downstream locations. 

In recent years development has begun converting the agricultural lands 

that historically received the released runoff to residential planned 

communities. As a result the gates cannot be opened and the potential 

exists for downstream flooding at unknown locations. 

D. Existing Paeilities 

Few drainage facilities exist within the study area. The drainage pattern 

is predominantly overland in an east to west direction accumulating 

along the Eastern and Consolidated Canals and the Southern Pacific 

Railroad adjacent to RittenhouseRoad and adjacent to Arizona Avenue. 

ADOT Channel - The Superstition Freeway intercepts runoff reaching 

the fieeway from the north and conveys it westerly in a concrete channel 

along the north right-of-way to Holmes Park. 

Holmes Park - Holmes Park is a 17-acre retention basin situated along 

the east side of the Eastern Canal at Greenfield Road. The basin was 

constructed by ADOT as part of the Superstition Freeway drainage 

system and incorporated into the City of Mesa Park system. A storm 

drain in Greenfield Road discharges into the basin. Holmes Park is 
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drained with a pump system that can discharge into the Eastem Canal or 

west in the ADOT channel following a storm event. 

Crossroads Park - Crossroads Park is a retention basin located along 

the north side of the SPRR at the Eastern Canal west of Greenfield 

Road. Crossroads Park was constructed by the Town of Gilbert and 

FCDMC to reduce flooding of the downtown area. Crossroads Park is 

approximately 40 acres in size and stores 450 acre-feet of water which 

is pumped into the RWCD Tailwater ditch after a storm event. The park 

is an example of a tiered, multi-use facility composed of a lake, baseball 

and soccer fields and a playground. 

East Maricopa Floodway - The East Maricopa Floodway was 

constructed by the Soil Conservation Service (SCS) along the east side 

ofthe RWCD Canal to serve as a regional storm water outfall for eastern 

Maricopa County. The EMF is now owned and operated by the 

FCDMC and intercepts storm runoff fiom east ofthe RWCD canal south 

of the Southern Canal near Thomas Road and Val Vista Drive. The 

EMF starts at Brown and Greenfield Roads, parallels the RWCD canal, 

and extends over 27 miles crossing the Maricopa County southern 

boundary into Pinal County, across the Gila River Indian Community 

(GRIC) to its outfall at the Gila River. The EMF discharges over 15,000 

cfs in a 100-year stom event. The EMF and RWCD Canals form the 

eastern watershed boundary for the Higley ADMP study area. 

RWCD Taihvater Ditch & Ponds - The RWCD Tailwater Ditch 

parallels the SRP Eastern Canal from near the Superstition Freeway to 

its terminus south of Pecos Road at which point flows in the tailwater 

ditch drain into the RWCD Eastern Canal Extension. The primary 
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purpose of the ditch is to collect agricultural return flows at the tail end 

of the fields for potential reuse. However, during storm events surface 

runoff also drains into the ditch frequently resulting in flooding. The 

RWCD tailwater ditch ends at Riggs Road west of Gilbert Road. There 

is a large tailwater pond near the end of the ditch that collects and retains 

tailwater flows for future pumped reuse. 

Santan Freeway - The proposed Santan Freeway will block westerly 

drainage within the study area from Lindsay Road to Higley Road. The 

preliminary design for the freeway includes collector channels and basins 

to intercept the runoff, retain the flows, and drain westerly along the 

freeway to the Gila Floodway. Runoff accumulating along the SPRR, 

Consolidated Canal, and Eastern Canal are not intercepted by the 

freeway. Large equalizer culverts are proposed under the freeway to 

pass these flows through from north to south. ADOT has adopted an 

accelerated construction schedule for the MAG &way system to 

include the Santan Freeway. The reach from Arizona Avenue to Gilbert 

Road has been accelerated from October 2008 to December 2005, the 

reach from Gilbert Road to Williams Field Road from June 201 1 to 

December 2006, and the reach fkom Williams Field Road to Power Road 

from June 2012 to March 2007. The potential may exist to cooperate 

with ADOT in developing anew drainage outfall for the area. A freeway 

conveyance system could be incorporated into the final drainage master 

plan. 

E. Runoff Quantities 

Runoff quantities from the 100-year, 24-hour storm are summarized in 

Table 1 for key concentration points throughout the study area. 

Table 1 - 100-Year Runoff Quantities 
I 

I LOCATION Existing Q l  00 

1 ~ a s l r n  canal a t  

ICFS) 

' Hermosa Vista Drive 0 
McKellips Road 75 
McLellan Road 20 
Brown Road 0 
Adobe Street 7 
University Drive 407 
Main Street 623 
Bmadway Road 407 
Southern Avenue 430 
Inflow to Holmes Park Basin 779 
US60-Superstition Freeway 110 
Baseline Road 130 
Guadalupe Road 463 
Elliot Road 824 
Warner Road 1086 
Inflow to Crossroads Park Basin 1776 
Ray Road 187 
Williams Field Road 227 
Pecos Road 594 
Germann Road 925 
Queen Creek Road 623 
Ocotillo Road 593 
Chandler Heights Road 856 
Riggs Road 492 
Hunt Highway 568 
Consolidated Canal at: 
Germann Road 535 
Queen Creek Road 634 
Ocotillo Road 581 
Chandler Heights Road 1130 
Riggs Road 1499 
Hunt Highway 333 

F. Natural, Physical, and Cultural Environment 

For the purposes of this document, the limits of the environmental 

inventory were extended approximately one mile beyond the Higley 

ADMP study area boundary, except for the hazardous material 

investigations and visual analysis. The hamsdousmaterial investigation 

covered an area 500 feet on either side of the Eastern and Consolidated 

Canals. The visual conditions inventory considered the seen area or 

viewshed which would, in some areas, extend beyond the ADMP study 

area boundary. 

This section descnies the existing natural, physical and cultural 

environment within the study area in terms of visual, biological, and 

cultural resources, and hazardous materials. The inventory of the 

natural, physical, and cultural environment of the study area consisted of 

gathering existing resource data and information from various local, 

State, and Federal regulatory agencies having jurisdiction within the 

project area. These agencies include the Arizona Department of 

Environmental Quality (ADEQ), Arizona Department of Transportation 

(ADOT), Arizona Game and Fish Department (AGFD), Arizona State 

Museum (ASM), State Historic Preservation O£Fice (SHPO), US Fish 

and Wildlife Service (USFWS), Muicopa County, and the Roosevelt 

Water Conservation District (RWCD) in addition to the municipdities 

of Mesa, Gilbert, and Chandler. The characteristics of the physical and 

natural environment were also idenaed based on a reconnaissance 

survey of the study area. 

1. Regional and Local Setting 

The Higley ADMP study area lies along the interface of Arizona's Basin 

and Range and Central Highland geoiogic provinces. The Basin and 

Range province is characterized by rocky mountain ranges that alternate 

with desert basins as the primary landform organization. The Central 

Highlands have tightly-clustered ranges and mower, shallower, and 

less numerous basins. These formations are distinct, although some 

consider them transitional from the Basin and Range to the Colorado 

Plateau province in northern Arizona. off-site landforms, such as the 
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Superstition and Santan Mountains, visible to the north, east and south 

of the study area are characteristic of the Basin and Range province. 

Landforms to the northeast and east, such as the Usery Mountains and 

Four Peaks, are included in the Central Highlands province. 

The study area is located in the southeastern portion of the Phoenix 

Metropolitan Area, withinMesa, Gilbert and Chandler. The entire study 

area lies within the jurisdiction ofMaricopa County, and lands within the 

study area are generally privately owned. Elevations within the study 

area range from approximately 1258 feet above mean sea level at 

McDoweU Road to 1224 feet above mean sea level at Hunt Highway. 

Minor elevational differences within the study area provide panoramic 

views of distant vistas, adjacent landforms, farmlands, and urban 

development. 

Prior to urbanization, the study area was located within the Sonoran 

Desertscrub vegetative community. The Sonoran Desertscrub is 

characterized by Saguaro ( C m g i e a  gigantea), Bursage (Ambrosia 

&ltoidia), Creosotebush (Lmrea tridentata), Owti110 (Fap ie r i a  

splndens), Prickly PearIChoUa (Opuntia spp.), Palo Verde (Cercidium 

sp.), and Ironwood (Olneya tesofa). Native plant communities have 

been substantially eliminated in the agricultural and urban development 

areas, where crops and ornamental plants are now prevalent. 

2. Visual Resources 

The existing visual resources of the study area are described below based 

on readily accessible viewpoints along existing streets and accessible 

locations within the study area. Visual resources ofthe study area were 

evaluated in terms of the existing visual conditions and landscape 

character. The visual c o n ~ ~ s i ~ i n c 1 u d e d  an identification of 

distinct features, areas of high and low scenic quality, relative visual 
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intactness, and location of major viewpoints. Distinct features are those 

features comprising contrasting landscape elements that make a 

memorable visual impression as they combine to form a striking visual 

pattern. Scenic quality or attractiveness is a combination of attributes 

based on landforms, water characteristics, vegetation patterns, and 

architecturdcultural elements. Visual intactness relates to the integrity 

of visual order in the natural and human built landscape, and the extent 

to which the landscape is free from visual encroachment. 

The second component of the visual resource evaluation for the Higley 

ADMP is the delineation of landscape character units. Landscape 

character is the physical appearance of the landscape including the 

natural, physical, and architecturdculd features that gives it an 

identity and "sense of place." The existing landscape character is based 

on defining areas of s i i a r  land use, vegetation, spatial enclosure, 

landform, or architecturdcultural patterns. Arelative overall evaluation 

of visual quality was made in terms of distinctiveness and level of 

intactness for each unit. 

a. Visual Conditions Analysis 

Figure 6, Visual Analysis graphically represents the existing visual 

conditions within the Higley ADMP. Within the study area there are 

distinct built features that modify the natural landscape. Built features 

include the Eastern, Consolidated, and RWCD canals, surface water 

bodies associated with irrigation districts and municipal recharge areas, 

major overhead transmission lines and towers, existing and proposed 

transportation corridors (Superstition Freeway (US 60), Southern 

Pacific Railroad, and proposed Santan Freeway), and several cultural or 

social centers. Falcon Field, Champlin Fighter Museum, Superstition 

Springs Mall, Chandler Airport, Chandler-Gilbert Community College, 

and Williams Gateway Airport are cultural centers within the expanded 

study area. 

The outstanding natural features of the seen area from the study area 

include prominent off-site landforms and vistas across the valley floor. 

The McDoweU and EstreUa mountains are visible and contribute to the 

visual setting of both ends of the study area. The prominence of these 

features is M e r  articulated by the relatively flat nature of the study 

area. The Santan Mountains define the background area to the south. 

To the northeast, the Usery and Superstition Mountains provide distinct 

rugged landforms and skyline character. Desertscrub vegetation covers 

a small area of the southeastern portion of the study area, while large . 
tracts of farmland are prominent south ofthe SuperstitionFreeway in the 

study area. Mesquite bosques, mature cottonwoods, remnants of citrus 

orchards north of Brown Road, the Lehi mesa overlooking the Salt River 

Valley, and the Salt River channel are considered distinct natural 

features. Major viewpoints within the Higley ADMP study area to view 

the noted natural features include the mesa in the northern portion, and 

at the existing and fimre overpass locations along the Superstition and 

Santan fkeeways, respectively. The arterial crossroads over the canals 

provide minor viewpoints to the linear water features. They are 

considered to be minor because of the relatively srnall window of 

viewing provided. 

Areas of low visual quality are landscapes that have been substantially 

modi£ied and are also considered to have low levels of intactness. These 

areas are associated with developed areas where there are large tracts of 

disturbed land such as the City of Chandler l a n a  located between 

Queen Creek Road and Ocotillo Road east of McQueen Road and the 

parcels near Arizona Avenue and Riggs Road where trash and discarded 

equipment are stored. The industrial area along the south side of the 

Lehi mesa contrast in scale and color with the other features in the 
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landscape and dominate the setting. In general the industrial, and much 

of the urban developed areas in the northern portion of the study area, 

are considered to have a low to moderate level of intactness. The 

exception is the area north of Brown Road that has retained much of the 

citrus orchards that were established in the mid 1900's. The orchards 

provide visual interest and coherence and create a higher level of visual 

integrity in the urban setting, similar to the large tracts of agricultural ' 

fields in the middle and southern portion of the study area. 

b. Existing Landscape Character 

To further describe the visual resources of the Higley ADMP, the study 

area is broken into broad-based landscape character units. Landscape 

character units, as previously stated, are based on the presence of 

vegetation, changes in land use, degree of spatial enclosure, and the 

presence of notable landform or architecturaVcultural patterns in the 

landscape. The resulting units are areas of similar visual character. Each 

unit has been named and described in terms of its vegetative cover, 

landform, land use, and special features inthe foreground, middleground, 

or background. Distance zones refers to the relative position of the 

observation point as follows: (1) foreground - up to 0.25 mile; (2) 

middleground - 0.25 mile to three miles; and (3) background - three to 

five miles. Figure 7, Existing Landscape Character identifies the 

location of the eight units delineated within the study area. 

RuraI/Famland. Agriculture and low density single-family residences 

create a rural, pastoral pattern which characterizes the area primarily in 

the middle and southern portion ofthe study area. This unit is depicted 

by flat terrain with expansive views in all directions with agricultural 

planting patterns and colors dominating the landscapel Agricultural 

fields include such elements as silos, and irrigation ditchei. Several dairy 

farms are also found within the study area. The color of the structures 

vary, and the vertical scale and reflective nature of the material 

associated with silos and farm facilities attract some Lention. The 

various canals and tailwaterlirrigation ditches are built fleatures adding 

to the unit's rural character. Residences are scattered throughout the 

unit, though some areas are developed more densely than others. The 

residential structures are conventionally constructed, single-story type 

residences of varying materials and colors such as wood, brick, and 

block. The overall visual quality of this unit ranges fiom moderate to 

high in the study area because the landscape elements such as landform, 

color and texture create anotable pattern and there is a high to moderate 

level of intactness. 

Rural/Farmland Unit 

ZndustriaWZizstitutioizal. Industrial and institutior 

characterize this unit. Large buildings, security 

the prominent visual elements within the unit. TI 

strong vertical and horizontal elements and contrast 

Industrial/Institutional Unit 

al uses and activities 

fences, and towers are 

ese structures create 

in color and material 
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with their surroundings. The terrain is relatively at and vegetation is 

scarce. The colors of some of the features such as the blue tower at 

Falcon Field and the building colors at Chandle -Gilbert Community 

create distinct features in the landscape. The visu quality of the unit is 

low in terms of intactness of the visual resources f the landscape. The 

landscape elements have been modified in such a ay that no particular 

imuression in the setting. 

I cohesive patterns or forms blend to create a ~articularly memorable 

111 
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Commercial. The character of this unit is a mixture of development 

including office, retail, service-oriented, and restaurant uses common to 

suburban development along major arterial roadways. Billboards, 

building signs, overhead utilities, and street signage and lighting are built 

features that dominate and are readily visible in the landscape. 

University Drive and Southern Avenue are the major local transportation 

corridors and consequently, act as the cores around which urbanization. 

occurs. The existing structures create high visual enclosure because of 

the presence of two-story buildings, signs, and other built features. 

Vegetation is limited and subordinate to the built features. Architectural 

styles vary and there is a general lack of cohesive materials, textures, or 

colors. The unit is relatively flat as a landform. In terms of vividness and 

intactness of the visual resources of the landscape, in general, the visual 

quality of the unit is low. No particular patterns, spaces, or features 

combine to make a memorable impression in the landscape. 

Modications to the natural landscape have become the dominant 

features in this unit. 

RVMulti-Fmily. The character ofthis unit is a mixture of high density 

residential of typical modem suburban development. Overhead utilities, 

street signage and lighting are built features that dominate and are readily 

visible in the landscape. The existing structures create high visual 

enclosures because of the presence of multi-story buildings. Vegetation 

is limited and subordinate to the built features. The architectural styles 

of the multi-family residences vary and there is a general lack of cohesive 

materials, textures, or colors. In the RV developments, the building 

scale, form, color, and style are uniform. The unit is relatively flat as a 

landform. In general, the visual quality of the unit is low in terms of 

vividness and intactness of the visual resources of the landscape. No 

particular patterns, spaces, or features combine to make a memorable 

impression in the landscape. Modications to the natural landscape have 

become the dominant features in this unit. 

RVMulti-family Unit 

P.A.D. The P.A.D. (planned area development) unit typically has a 

uniform residential character. Concrete block walls enclose the P.A.D. Unit 

within the suburban surroundings. The P.AD. unit has similar 

architectural elements, narrow lots, mixed o arnental and desert 

landscaping, masonry block walls, and street light typical of a suburban I 

Commercial Unit residential developments. These block walls create a strong linear form 

neighborhood setting. These modern, residenti 

similar materials and colors, typical of the stucco 

architectural genre. Residences within the unit 

story homes. The second floor ofthese homes 

surroundings. The building and wall structures 

Vegetation is predominately ornamental and turf 

create open space and connect the various built 

subdivision. The vegetation is also consistently 

to create a sense of organization and formality. 

quality of the unit is moderate to low in terms of 

of the visual resources of the landscape. The lanc 

been modiied in such a way that patterns and 
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developments have 

tiled-roof, suburban 

iiclude one and two- 

provides for views to the 

dominate the setting. 

is used frequently to 

facilities within the 

rr~anicured and pruned 

Overall, the visual 

vihidness and intactness 

scape elements have 

features do 

not blend to create amemorable impression, but instead create avisually 

uniform environment. 



Neighborhoods. Large open lots, scattered single story, ranch-style 

residences, and mature vegetation typify the character within this unit. 

There are a few overhead utilities on single wood poles, but in general 

the appearance and character of this unit is one of a mature, well- 

established neighborhood. Ornamental tree species bordering yards 

include eucalyptus, cottonwood, and pine. Seldom are vertical block 

walls used to delineate property boundaries, instead vegetation, wood,, 

or chain-link fencing are used. The vegetation and building structures 

are prominent in the setting. The visual quality of the unit is moderate 

to high in terms of vividness and intactness of the visual resources of the 

landscape. The landscape elements have been combined in such a way 

that patterns and features create a notable impression. 

Orchard Estate. Large, custom-styled residences and the mature 

vegetation of the citrus orchards typify the character within this unit. 

There are a few overhead utilities on single wood poles, but in general 

the appearance and character of this unit is one of an exclusive 

unifying pattern in the landscape. Residences are placed within the 

orchards of citrus tree species with formal entrances off local streets and 

spatially enclosed by the mature citrus trees. Thevegetationis dominant 

in the setting with the building structures subordinate. The general visual 

quality of the unit is moderate to high in terms of the vividness and 

intactness of the visual resources of the landscape. The landscape 

elements have been combined in such a way that patterns and features 

create a notable impression. 

.- - -. -- - 

Orchard Estate Unit 

Desertscrub. The predominant characteristic of lands within this unit is 

one of relatively undisturbed native desert dotted by scattered single- 

family residences. The terrain is relatively flat. The irregularity and 

color of native vegetation makes it readily distinguishable from that of 

surrounding agricultural fields. Mature mesquite trees, creosotebush, 

and desert broom are prevalent and dominate the setting. Built elements 

are isolated visual features which do not affect the overall visual 

character created by the native desert. Distant views of the Superstition 

neighborhood. The formal rows of the citrus trees create a distinct, and Santan Mountains form a distinctive background. The overall visual 

Desertscrub Unit 

quality of the unit is moderate to low even though 

would be considered moderate to high. The 

combine to make a memorable visual pattern. 

3. Ecological Assessment 

An ecological assessment was prepared 

Maricopa County, Cities of Chandler 

RWCD, and Salt River Project. The 

of endangered and threatened 

evaluated. The AGFD's Heritage 

of Special Concern in Arizona (WSCA) for area was also 

reviewed. A reconnaissance field biological 

conducted in March and April of 1999 

personnel fiom the FCDMC and AGFD. 

features including areas of high habitat 

the level of intactness 

landiicape elements do not 

Within the Higley ADMP study area, there is prominent natural 

drainage feature such as a river or stream; ho ever, a diversity of i 
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wildlife inhabits the study area. Along portions of the Consolidated 

Canal, the canal is earthen and, in some areas, supports small amounts 

of vegetation at the margins. Natural channels of this type occur parallel 

to the Eastern Canal north of Pecos Road, and north of Ray Road. 

These earthen channels offer much higher habitat value for wildlife than 

the concrete-lined portion of the canals because the soil banks support 

vegetation, permit burrowing activity, and allow wildlife to move freely 

in and out of the canals. Adequate breeding conditions for amphi'bians, 

i.e., relatively still, shallow, long-standing waters with some vegetative 

cover and a natural substrate, are scarce within the study area. 

Most of the 'laterals' or irrigation side-ditches running east-west are 

concrete-lined, nevertheless, in some areas silt and vegetation are 

allowed to accrue, creating ephemeral wildlife habitat. Small fish and 

tadpoles were observed in some of these laterals. For this reason, the 

Eastern and Consolidated Canals along their entire length constitute a 

signiticant wildlife attractant in the East Valley. Wlidlife benefit most 

from water resources when adjacent natural vegetation is present. 

WithintheHigley ADMP study area, there are only two substantial areas 

of natural vegetation. One occurs at the southern end of the Eastern 

Canal, between Ocotillo Road in the north and Riggs Road in the south, 

along the west side of Gilbert Road. In this location there are two 

permanent ponds, referred to as RWCD Ponds #2 and #3. Surrounding 

these ponds are velvet mesquite bosque, and scrublands dominated by 

wolfberry, saltbush, and exotic grasses. Many of the wildlife species 

recorded in the study area during the reconnaissance swvey were 

observed in this area. This woodland has possibly arisen because of the 

localized surface water drainage impacts of the elevated Eastern Canal, 

and by subsurface water imp& of the RWCD irrigation oveflow 

ponds. 
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Another natural area exists on the southeast comer of McQueen Road 

and Queen Creek Road, just south of the Chandler Municipal Airport. 

The site is disturbed by grazing, but contains patches of native vegetation 

in a one-quarter square-mile area. Smaller patches or narrow corridors 

of mesquite, paloverde, and other native trees and shrubs are present 

throughout the study area. These areas offer less habitat value than 

larger, continual blocks of vegetation. The Gilbert and Chandler 

recharge basins located along the Eastern Canal near Elliot Road and 

Ocotillo Road respectively, also provide good habitat for waterfowl. 

Preservation areas for habitat as well as visual and recreation 

considerations have been identified and include ponds, parkdopen 

spaces, orchards, mesquite bosques and cottonwoods, and the canals. 

4. Physical Considerations 

The physical considerations for the Higley ADMP consisted of the 

identification of hazardous material concerns. The inventory of 

hazardous material concerns constituted of a review of fdes at ADEQ. 

Listings within the study area included 18 incidents or areas of hazardous 

material concerns. These areas are indicated on Figure 8. Several sites 

have more than one incident report. Of the hazardous material sites 

identified, one location is listed on the State Superfund list. This site 

near the Consolidated Canal and Riggs Raod may have an actual or 

potential impact upon the waters of the State caused by hazardous 

substances. 

5. Cultural Resources 

Information for the Class I cultural resource study was gathered from 

archaeological inventory and site records at the ASM, SHPO, the Pueblo 

Grande Museum, and Arizona State University. The National Register 

of Historic Places (NRHP) was consulted to determine if properties 

listed on the Register were located within the study area. Plats from the 

17 

Government Land Office on file at the Bureau of Land Management 

(BLM) were consulted to locate historically-recorded properties or 

features in the study corridors. Information about historic canals was 

provided by Salt River Project and the Bureau of Reclamation. The 

areas of high archaeological site density, the potential and listed 

historical sites, and one potential historic feature are illustrated on 

Figure 8. 

The records research shows 17 documented cultural resource s u ~ e y s  

have occurred in the study area and archaeological sites have been 

recorded. Previous cultural resource surveys cover a small portion of 

the study area; most of the area has not been assessed for cultural 

resources. The recorded sites contain a range of temporally and 

hnctionally diverse artifacts and features associated with the prehistoric 

Hohokam culture. Sites of s i i  composition, age and magnitude 

found elsewhere in the Phoenix Basin are known to have extensive, 

intact, buried cultural deposits. These sites are considered potentially 

eligible to be listed on the NRHP. 

Although no properties in the study area are listed on the NRHP, the 

operating SRP canals and the Southem Pacific Railroad are considered 

potentially eligible to beNRHP listed. These features require additional 

field-study and research to make a final determination of NRHP 

eligibility. Cultural resources in the study area also include prehistoric 

Hohokam sites that are potentially eligible to be NRHP listed. Other 

current cultural resources within the study area include Rodeo Park as 

a special use area and the Champlin Fighter Museum. 

G. Land Use and Transportation Environment 

I n f o d o n  from existing municipalities and planning organizations were 

utilized in preparing the land use and transportation environment. 



1. Existing Land Use 

A 'hindshield survey" ofthe study area identified the existing land uses 

in the general categories of residential, commercial, mixed use, 

agriculture, park/open space, industrial, public/quasi-public, and vacant 

as shown on Figure 9. A greater variety of land uses are found in the 

northern portion ofthe study area when compared to the mid and south 

areas. Agriculture is the predominate land use in the mid and south areas 

only. 

2. General Plan Land Use 

Adopted general plans from the respective municipalities of Mesa, 

Gilbert, and Chandler identify the general planned land uses within the 

Higley ADMP study area. These land uses are divided into the 

categories of residential, commercial, mixed use, mixed use employment, 

transition zone, parklopen space, general industrial, and publiclquasi- 

public as shown on Figure 10. Much of the agriculture areas are 

anticipated to change to residential, mixed use employment, and general 

industrial. The City of Chandler has identified a 'transition zone' that 

incorporates higher density development to lower density development. 

3. Transportation System 

Figure 11 depicts the existing and planned intermodal transportation, 

traffic generators, and gathering spaces within the study area. Existing 

and planned multi-modal transportation links have been identified and 

include existing and planned multi-use pathways, existing and planned 

equestrian trails, existing and planned bike lanedtrails, existing and 

potential pedestrianbridges, existingtransit routes, existingparkandride 

facilities, proposed SantanFreeway, and Roads ofRegional Significance. 

Existing major trails are generally aligned along the Eastern and RWCD 

canals conceptually north ,oE h + p r o p s e d  Santan Freeway in a 

north/south direction. Eastlwest connection of trails are less abundant, 
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but exist along major arterial roadway alignments. A concentration of 

trails exists in Gilbert around the regional CrossroadsPark. Additionally 

the Maricopa County Sun Circle Trail currently exists along the 

Southern Canal at the northern reach of the study area and continues 

down the Consolidated Canal to Elliot Road. The Superstition-Santan 

Corridor and Marathon Trail is currently being planned by the FCDMC 

and local jurisdictions as a recreation and multi-use system along the 

East Marimpa Floodway. The bike facilities include both on-street and 

remote trails. There are numerous Roads of Regional Significance 

within the study area (refer to Figure 1 1, Transportation Lrmd Use Links 

& Nodes). A Road of Regional Significance refers to a designation by 

the Maricopa Association of Governments of those roadways that are 

considered major regional transportation comdors. The typicai cross 

section of a Road of Regional Sigdlcance includes six travel lanes with 

bike lanes and a raised median. Existing and planned parkdopen spaces, 

and existing golfcourses, flood control basins, utility comdor, schools, 

and retail/culWsocid centers have also been noted. Significant parks 

both existing and planned within the study area include: the Gene Autry 

Park & Ballfield Complex near Falcon Field; the Riparian Preserve at 

Water Park and proposed adjacent addition as part of Gilbert's water 

recharge system; the regional parks in Gilbert and Chandler including, 

Crossroads Park and proposed 40-acres within Chandler; and the 

adopted plan for 'The Paseo' project-a combination of linked parks and 

development along the length of the Consolidated Canal from Hunt 

Highway north to the proposed Santan Freeway. 

H. Planning Influences 

The inventory and evaluation of the environmental considerations 

associated with theHigley ADMP study area was synthesized to identify 

the opportunities and constraints or planning influences on the 

development of flood control measures. Planning Influences are shown 

on Figure 12. Opportunities included adding trail and pathway 

segments to complete and connect the existing network, especially 

utilizing the Eastern, Consolidated, and RWCD canals as major 

north/south comdors. The Paseo project identifies opportunities to 

incorporate the canal into the fabric of the community. There are few 

east-west connections among the canals. Public access points to the 

canals will become more critical as the traiypathway system is 

completed. Locating basins at major crossroads could provide staging 

areas as well as potential park-and-ride facilities. The City of Chandler 

has also identitied a need for a 40-acre regional park that could also 

serve as a flood control basin similar to Crossroads and Hohnes Parks. 

The freeway transportation corridors are both a physical constraint and 

visual barrier. The freeway overpass structures provide an opportunity 

to connect traildpathways. There are locations where residences front 

the canal, more so in the rural areas than in the planned subdivision 

areas. There is one subdivision located north of the proposed Santan 

Freeway where the homes front theEastern Canal. This area could serve 

as a prototype for hture community integration of the floo&.caotrol 

facility, especially withthe conversion ofagricultural land into residential 

use. 
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A. Introduction 

Basin storm water management alternatives were identified through a 

brainstorming session held with the Review Committee on June 2,1999 

at the Maricopa County Parks Department. The purpose of the session 

was to identify flooding problem areas and alternative concepts for 

solutions to the drainage problems. 

Alternatives for collection and conveyance of runoff were identified 

separately for each planning area as well as outfall opportunities for each 

planning area. An Existing Constraints Map, shown on Figure 13, was 

used to show the planning constraints identified in the Data Collection 

Phase. Blueprints of the map were used to mark alternatives as they 

were identified. The brainstorming session was intended to be a creative 

setting to generate possible alternatives. Agency representatives in 

attendance were given the opportunity to share their issues and 

objectives for the project as well as opportunities for cooperation and 

multiple-use benefits that may be achieved with the project. 

B. Major Choices in Developing Alternatives 

Numerous choices are available in developing drainage alternatives; 

many more than can be realistically analyzed in detail. The process of 

developing alternatives involved considering, evaluating, and screening 

all the alternatives conceived by the review committee. The 

brainstorming session was used as a forum for generating the initial 

alternatives. The initial alternatives were screened to a few promising 

ones by the consultant team after the brainstorming session. The 

screened alternatives represent different approaches to solving the 

flooding problem. The major options- considered in developing 

alternatives are summarized below. 

DIBBLE 6ASSOCL4lZS 
March 20,2009 

IV. BASIN MANAGEMENT ALTERNATLVES 

Alignment - The location of drainage W t i e s  is often along the 

historic flow path. This may result in the most economical alignment. 

When the structure capacity is exceeded, the flow will return to its 

historic path. There are times when diverting runoff along a new 

alignment may be more economical. This may occur when additional 

land can be made available for development or when channels can be 

aligned adjacent to roadways to share right-of-way. The alignment 

concepts considered are typically along the Eastern and Consolidated 

Canal comdors. Otherwise, an alignment that makes use of existing or 

planned roadway alignments, along a section line or fractional section 

line is used. 

Spacing of Storm Drain Facilities - Storm drain or channel 

improvements can be planned at many merit spacings such as every 

city block, 112-mile, 1-mile, 2-mile or more. Increasing the spacing 

increases the size of the facilities but may achieve a lower overall cost. 

In most cases, the existing canals and roadways dictate the spacing of 

facilities. 

Type of Storm Drain Facilities - The type of conveyance facility wili 

generally be dependant on the magnitude of the flows, cost, and 

environmental considerations. Available choices include, detention or 

retention basins, channels, and pipes. For each of these conveyance 

methods there are several materials that are available including earth, 

concrete, riprap, concrete pipe, and corrugated netal pipe. 

Detention vs. Conveyance - Retarding the rate of flow through 

detention basins allows downstream conveyance facilities to be smaller. 

The degree to which detention is pursued in aplanis another alternative. 

Because runoffaccumulating along the Eastern and Consolidated Canals 

flows southerly along the canal for a significant distance, it may be 

economical to detain the flows to reduce the required outfall capacity. 

Nonstructural Plan - In some cases, it may be more economically, 

politically, or environmentally beneficial to restrict development in flood 

prone areas. Benefits ofrestricting development may include creation of 

open space, maintenance of existing vegetation and wildlife habitat, 

overbank storage, and avoidance of the cost of drainage improvements. 

Acceptance of Risk - The level of risk accepted by the community is 

another choice that may be considered. Acceptance of additional risk by 

downsizing improvements results in lower initial costs, but may result in 

increased long term costs to society in terms of maintenance and repairs 

of damaged property. 
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1 1  C. Potential Alternatives 
The alternatives generated in the brainstorming session are shown 

N-4 Do Nothing - 

OutfaZZ aZte&'ves: 
NO-1 West in ADOT channel - 

I I schematically on Exhibits 1 through 6 located at the end of the report NO-2 South along Eastern Canal alignment 

and are described below. Detailed exhibits showing the plan elements NO-3 Divert flow south in EMF 

Disadvantages: Following the identitication of this alternative at the 
brainstorming session, the approach used in the current study 
was reevaluated. It is now anticipated that an approach will be 
incorporated into the current study to account forthe watershed 
losses. This alternative is therefore no longer applicable and will 
not be considered hrther. 

for alternatives are shown on Exhibits 7 through 13 for structural 2. Alternative N-1 - Re-delineate Floodplain 
alternatives. Summary calculations showing preliminary design flows Exhibit 1 . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . $210,000. 3. Alternative N-2 - Purchase Floodprone Homes & Lmd 

Exhibit 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,140,000 
and sizes for channels, culverts, and detentionlretention basins are shown 

on the pages facing Exhibits 7 through 13. 

D. North Study Area, North of the Superstition Freeway 

1. Issues in the North Study Area 

The North Study Area is the area north of the Superstition Freeway. 

This area of approximately 10 square miles in the City of Mesa is 

urbanized. The objective within the North Study Area is to evaluate 

opportunities for structural or non-structurat solutions, which can 

mitigate the impacts of the existing FEMA floodplain. Because of 

limited availabiity of open land within the area, this area is considered 

to have limited opportunity for structural improvements. It was noted 

during the brainstorming session that few drainage problems have been 

identitied in the area. Although a FEMA floodplain has been identitled, 

flooding of structures within the FEMA floodplain has not been widely 

reported. 

Four area alternatives and 3 outfall alternatives were identitied for the 

North Study Area. The North Area alternatives are shown on Exhibits 

1-3 and 7 and are summarized below: 

Designator Descri~tion 
Area alternatives: 
N- 1 R e d e l i t e  floodplain 
N-2 Purchase ffoodprone homes 62 land 
N-3 Conveyance along Eastern Canal 

Description: Alternative N-1 consists of re-delineating the FEMA 
floodplain alongthe Eastern Canaltaking into account watershed 
storage *om ponding within backyards and along fences within 
the watershed. The primary flooding problem within the North 
Study Area was identitied as the EEMA floodplain along the east 
side of the Eastern Canal which is caused by pondii as runoff 
flowing westerly overland and within streets encounters the 
raised canal bank. A re-delineation of the floodplain is currently 
nearing completion. During review of the redelineation it was 
noted that the hydrology procedures used may not adequately 
account for the large amount of storage within the watershed. 
Many backyards within the watershed area have relatively flat 
terrain and are enclosed by block fences. A new study may 
determine how much runoff fkom these areas truly contributes to 
peak discharges and volumes at the Eastern Canal. 

Engineering Considerations: Hydrologic methods could be employed 
to model more watershed losses within the watershed. 
Modifying the initial abstraction based on field observations of 
conditions within the watershed would likely be the best 
approach. The new study that has beady been completed has 
reduced the number of homes in the floodplain f?om 400 to 
below 20. Althoughadditional reduction in the number ofhomes 
in the floodplain could D O S S ~ ~ ~ V  be achieved. it's doubtfd that all 
of them cothd be removed. 

- 

Environmental Considerations: Redelineation of the floodplain would 
not modify the existing environmental conditions associated with 
the study area. There would be no change to the existing 
landscape character, and there would be no opportunities for 
multi-modal or recreation uses in concert with this alternative. 

Advanfages: The primary advantage of Alternative N-1 is that residents 
along the Eastern Canal that are currently required to purchase 
flood insurance may be relieved of that obligation with no 
structural improvements required. 

Description: There are approximately 20 homes along the Eastern 
Canal that are still in the floodplain following the recent RS 
Study. Those homes could be purchased and removed. The 
vacated lands could be used for storm water ponding and 
recreation areas. 

Engineering Considerations: F'urchasing homes would be a very 
straightforward solution that would have a minimal impact on the 
area as compared with a structural solution. It would be 
effective and would eliminate the need for flood insurance in the 
area. 

Environrnenfd Considerations: Depending on the locations of these 
floodprone homes and land, the acquisition of properties could 
provide several opportunities for additional parklopen space, 
staging areas for accessing Wpathway system, park-and-ride 
facilities, enlarging existing park(s), and enhancing the aesthetics 
of the landscape. Acquisition of properties can also be a 
hardship on residents or business owners who do not want to sell 
their property and relocate. Neighbors may also not want public 
access or increased use of area if there was no previous public 
use. 

PZannedMcclpe Character neme: Within the north study area, the 
area where parcels may be acquired lies within the P.A.D. 
(Planned Area Development) and Neighborhood Landscape 
Character Units. The overall character theme for the P.A.D. 
Unit would be to integrate the proposed fkcilities as an extension 
of the subdivision's streetscape character through: (1) planting 
specimen exotic and native trees, installation of shrubs, and the 
introduction of turf at various locations; (2) repeating the 
adjacent hardscape elements utilizing small walls and concrete 
pathways; (3) incorporating stucco and tile materials and colors 
associated with adjacent development; (4) integrating the existing 
concrete block walls as art elements to add interest and identity 
to individual subdivisions, and (5) creating a well organized, 
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repetitive pattern of elements. 

The Neighborhood Unit's planned or desired landscape character 
theme would be for the proposed facilities to be a continuation - - 
of the residential "yard" through: (I) planting of large shade tree 
species with shrubs used as accent plantings; (2) selective use of 
turfin special use areas; (3) utilizing a variety of materials such 
as brick, wood, and masonry in hardscape elements; (4) 
incorporating native wteFiils for pathways and trails such as 
stabilized demmp6sed granite, and (5) creating an informal 
pattern of elements. 

Advantages: Floodprone homes would be removed from the floodplain 
eliminating the need for structural solutions. The acquired 
parcels could have open space and recreational benefits to the 
community. 

Disadvantages: The cost to purchase and remove the homes as well as 
potential hardship on owners and neighbors who may not want 
public open space near their homes. 

4. Alternative N-3 - Conveyance along Eastern Canal 
Exhibits3 &7 . . . . . . . . . . . . . . . . . . . . . . . . . $11,615,000. 

Description: The conveyance alternative consists of a small earth 
channel extending from Brown Road south to University Drive, 
a rectangular concrete channel from University Drive to 
Broadway Road, and a grass-lined channel &omBroadway Road 
to the Holmes Park Retention Basin. New culverts will be 
required at Southern Avenue and Brown Road. 

Engineering Considerations: The plan will remove 12 homes eom the 
floodplain and will eliminate overtoppiing of the Eastern Canal. 
The 12 benefitted homes are situated between University Drive 
and Brown Road. The remaining 7 homes in the floodplain are 
north of Brown Road and will not benefit from the project. 

EnvironrnentaIConsiderations: Depending on the technical requirement 
for the width and depth of the flood control channel, 
opportunities for enlarging existing park(s) and detention basin 
serving as open space, creating linear parks, linking and 
expanding pathways and trails, and enhancing the aesthetics of 
the landscape would be possible. Acquisition of properties is not 
anticipated with this a l m v e .  Neighbors may not want public 
access or increased use of area ifthere was no previous public 
use. 

Planned-cape Chmacter Reme: Within the north study area, the 
area where parcels may be acquired lie within the P.AD. and 
Neighborhood Landscape Character Units. Refer to Alternative 
N-2 for a description ofthe planned landscape character themes 
for these units. 

Advantages: J ~ I  addition to eliminating the ponding and floodplain, a 
linear park concept could be a benefit of the project. If a similar 
concept is adopted fhther south along the Eastern Canal, this 
could be a continuation of the theme extending the length of 
trails, etc. 

Disadvantages: With limited right-of-way along the Eastern Canal, a 
pipe may be required to allow room for the maintenance road. 
Achannel concept may require acquisition of additional right-of- 
way which may be objectionable to local residents as well as 
costly. 

5. Alternative N-4 - Do Nothing 

Description: The extent of the flooding problem in the north area has 
been questioned. The new FIS indicates less than 20 homes 
remaining in the floodplain. In this area a 'Do Nothing" 
alternative may be the best approach. 

Engineering Considerations: Theolder, currently effectiveFIS indicates 
that there are approximately 400 homes in the floodplain. 
Structure damage from flooding has not been reported in the 
area. The new FIS uses more sophisticated methods to evaluate 
.the flooding potential and indicates less than 20 homes in the 
floodplain. FEMA approval of the new study would be a 
substantial benefit to the area by removal of 380 homes from the 
floodplain. The remaining homes could implement floodproofing 
measures on their own or continue to pay flood insurance. 

Environmentad Considerations: Taking no action would have no 
change to the existing environmental conditions associated with 
the study area. Problem areas would persist, and only minor 
projects, emergency repairs, and regular maintenance procedures 
would continue. 

P h e d  Lrmdscape Character Theme: There would be no change to 
the existing landscape character. 

Advantages: There is no cost. Available CIP h d s  could be used in 
other areas. 

Disadvantages: No relief is provided for residents paying annual flood 
insurance premiums nor for residents that may be subject to 
flooding. 

6. Alternative NO-1 - West in ADOT Channel 
Exhibit 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $41,000. 

Descripton: Outfall alternative NO-1 consists of conveying runoff 
reaching the outlet of the North Study area westerly in the 
existing ADOT channel which was constructed with the 
Superstition Freeway. The Holmes Park retention basin was 
constructed at the northeast quadrant of the Eastern Canal and 
the ADOT channel. The basin acts as an off-line basin for the 
ADOT channel, accepting flows in excess of the channel 
capacity. Storm drain flows enter the basin from Greeniield 
Road and surface flows enter the basin from along the Eastem 
Canal. The basin has no natural outfall and must be pumped. 
The stored runoff can either be pumped into the Eastem Canal 
or backinto the ADOT channel following the storm. The ADOT 
Channel continues draining westerly to another off-line retention 
basin at the Consolidated Canal east of Lindsav Road. The 
~o lmes  park basinlayout appears to allow flexibii& in designing 
modifications to implement the NO-1 outfall alternative. 

Engineering Considerations: This outfall is only required with 
Alternative N-3. The other North Area alternatives require no 
modification to Holmes Park or its outfall. The hydrology results 
indicate that with Alternative N-3, the basin overtops 21 cfs. 
The ADOT Channel has excess capacity in the reach downstream 
from the Eastern Canal and could contain the overtopping flow. 
A means will need to be developed to capture the 21 cfs and 
convey it across the Eastern Canal into the ADOT channel. 

Environmental Consider&.ons: Incorporating storm water flows into 
the existing ADOT channel would eliminate any opportunities for 
aesthetic enhancements, multi-modal or recreation land use 
opporhmities. 

P l m d L m h q e  Character Ilzeme: There would be no change to 
the existing landscape character. 

Advantages: The channel already exists. Very little cost would be 
incurred to implement the plan and no excess runoff needs to be 
addressed in the Mid Study Area. 

Disadvantages: The additional runoff discharged into the ADOT system 



would occupy channel and detention basin volume and would 
need to carried through the system. 

7. Alternative NO-2 - South Along Eastern Canal Alignment 
Exhibit 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $410,000. 

Description: Outfall alternative NO-2 consists of conveying runoff 
reaching the outlet of the North Study area southerly along the 
Eastern Canal. The overtlow fiomtheHolmes Park Basin would 
be conveyed south along the Eastern Canal into the M-3 flood 
control channel. The M-3 channel is required for this outfall 
alternative to be implemented. Holmes Park could be modified 
and used to discharge into a new outfall system along theEastern 
Canal south of the Superstition Freeway. 

Engineering Cm~derations: The 21 cfs overflow fkom Holmes Park 
could easily be conveyed in a pipe under the Superstition 
Freeway and into an M-3 channel. The flow is small enough that 
it wouldn't have much impact on the size of an M-3 channel. 
However, if alternative NO-1 were selected, the M-3 channel 
could be started firher south, perhaps at Baseline Road. 

Environmental Considerations: The potential impacts created by this 
alternative would occur in the mid study area. Opportunities for 
enlarging existing park($ and detention basin serving as open 
space, creating linear parks, linking and expanding pathways and 
trds, and enhancing the aesthetics of the landscape would be 
possible within the mid study area. Acquisition of properties is 
not anticipated with this alternative. Neighbors may not want 
public access or increased use of area if there was no previous 
public use. 

Planned Lmdscape Character %erne: The implementation of 
Alternative NO-2 would occur along the Eastern Canal in the 
mid study area and would therefore pass through two landscape 
character units. The planned landscape character theme 
associated with the Rurflarmland Unit would be to reinforce 
the pastoral landscape through: (1) planting of large shade trees 
species with few shrubs and no turf, (2) creating a hedgerow or 
small groves of trees; (3) maintaining open views to the 
surrounding area; (4) utilizing native material for pathways and 
trails such as stabilized decomposed granite; (5) incorporating 
where appropriate, enhanced wildlife habitats and small ponds of 
water; and (6) creating a regular pattern of elements interwoven 
with occasional sinuous features such as pathways or stream-like 
forms. 

The second unit present is the P.A.D. Unit. Refer to Alternative 
N-2 for a description of the planned landscape character theme. 

Advanfages: There would be a low incremental cost to add outfall 
capacity to a plan adopted for the Mid Study Area. This would 
avoid impacts to the existing ADOT channel west ofthe Eastern 
Canal. 

Disadvantages: Creates interdependence between the North and Mid 
Study area plans. Totally independent systems would be 
preferable. 

8. Alternative NO-3 - Divert Flow South in EMF 
Exhibit 3 

Descnption: Outfall alternative NO-3 consists of intercepting runoff 
flowing westerly within the ADOT channel at the RWCD canal 
1 East Maricopa Floodway (EMF) and diverting the runoff into 
the EMF. This wiU fiee up capacity in the ADOT channel west 
of the EMF for North Study Arq runoff flows. 

Advantages: The EMF is already being studied for possible increases in 
capacity. This additional capacity could be included in the 
analysis. The extra capacity in the ADOT channel west of the 
EMF could be used for North Study Area runoff flows. 

Disadvantages: It was discovered during a field -inspection ef +&s 
location that the ADOT channel already drains into the EMF at 
this location. As a result, this alternative has no merit and will 
not be pursued further. 

E. Mid Study Area 

1. Issues in the Mid Study Area 

The Mid Study Area is between the Superstition Freeway and the 

Southern Pacific W o a d  (SPRR). This area of approximately 16 square 

miles is predominately within the Town of Gilbert and is characterized 

as an area currently experiencing development. The floodplain in this 

area has been delineated and the Town of Gilbert has been able to limit 

development along the Eastern Canal. The objective in this area is to 

evaluate alternative structural andlor non-structural solutions and to 

provide regional drainage and flooding relief within the area. 

Three area alternatives and three outfall alternatives were identified for 

the Mid Study Area. The Mid Area alternatives are shown on Exhibits 

1-3,s and 9 and are summarized below: 

Desienator Descriation 
Area alternatives: 
M-1 New ADOT basin, expand Crossroads Park 
M-2 On-site retention requirement with drywells 
M-3 OutfaZl aZtermtives: Flood control channel along Eastern Canal 

MO-1 Flood control channel along Eastern Canal, 
combine basin flows. 

MO-2 Channel along South side of Santan Freeway, 
combine basin flows. 

MO-3 Two channels, separate basin oufflows. 

2. Alternative M-1 - New ADOT Basin, Expand Crossroads 
Park 
Exhibit 1 & 8  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9,968,000. 

Description: Alternative M-1 consists of constructing a detention basin 
at the planned Santan Freeway north of Ray Road, west of 
Higley Road. The detention basin is included in the ADOT 
drainage plan for the eeeway. Alternative M-1 also includes 
enlarging the Town of Gilbert Crossroads Park retention basin. 
Runoff within the Mid Study Area accumulates along the Eastern 
Canal and the SouthemPacLtic Railroad (SPRR) and flows south 
and northwest, respectively, to an accumulation point at the 
intersection of the SPRR and Crossroads Park. The planned 
Santan Freeway will intercept the runoff flowing along the 
SPRR. The ADOT Basin collects runoff fiom south of the 
SPRR to Pecos Road. A collector channel is included along 
Greenfield Road fiom Pecos Road to the ADOT basin for this 
purpose. The Crossroads Park basin could capture the Eastern 
Canal flows. 

Engineering Considerations: This alternative needs to be combined 
with the M-3 alternative to provide a collection and conveyance 
system to deliver runoff to the Crossroads Park Basin. The 
expanded Crossroads Park Basin discharges 250 cfs with 
Alternative M-3 in place. The ADOT Basin would be enlarged 
fiomthe current ADOT plan to incorporate the regional drainage 
requirements. 



Environmental Considerations: AlternativeM-1 would complement the 
existing recreation facility by expanding Crossroads Park. The 
proposed Santan Freeway crosses the railroad with an elevated - - 
structure. The presence i f  the railroad provides the opportunity 
to connect the new ADOT basin with Crossroads Park along the 
north side of the tracks with pathways and multi-use trails. The 
new basin could also serve to expand the recreation facilities of 
the regional park. 

Planned Lmckape Character Theme: This area of the mid study area 
lies within the P.A.D. Landscape Character Unit. A description 
of the design theme is provided in Alternative N-2. 

Advantages: The substantial detention storage volume that could be 
developed would provide significant attenuation of peak flows. 
The close p r o ~ t y  of the basins would allow flexibility in 
piarming for operations and could facilitate development of a 
shared outfall. ADOT would benefit and could be a project 
partner. Recreation benefits could be realized within the 
expanded Crossroads Park and the new Santan basii. 

Disadvantages: The disadvantage is related to the high cost of right of 
way that will be required to implement the plan. 

3. Alternative M-2 - On-site Retention Requirement with 
Drywells 
Exhibit 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0 

Descriaton: This is a non-structural alternative. At build-out. this - retention requirement will reduce the quantity of runoffreaching 
the Eastern Canal. This alternative consists of building nothing 
now and waiting for development build-out to occur before the 
benefits of on-site retention can be realized. 

Engineering Considerations: The Town of Gilbert requires on-site 
retention for the 50-year, 24-hour storm which includes 
capturing and retaining the adjacent half street flows. The on- 
site basins would be drained with dry-weus, eliminating the need 
for outfalls. 

Environmental Considerations: Incorporating on-site retention 
requirements with drywetls would eliminate any opportunities 
for aesthetic enhancements, multi-modal or recreation land use 
opportunities. 

PlannedMcape Character fieme: There would be no change to 

the existing landscape character. 

Advantages: No initial capital costs for public agencies. The cost 
would be born by the developers and subsequent homeowners. 
If conservative estimates are made for the actual retention 
provided within the watershed, runoffwould occur during a 100- 
year, 24-hour storm. Theresultingpeak discharges and structure 
sizes could be reduced in size as compared with "existing" runoff 
conditions. 

Disadvantages: It is uncertain when 111 build-out will actually occur. 
As a result, there will still be potential for flood damage in the 
intervening years. The existing FEMA floodplains would remain 
in place for some time. Additionally, runoff would still occur 
during the 100-year, 24-hour storm event, which is the design 
storm for this project. There would be no 'W back" position in 
case dry-weUs do not continue to perform adequately or ifwater 
quality issues limit their use in the future. 

4. Alternative M-3 - Flood Control Channel along Eastern 
Canal 
Exhibit 3 & 8 . . . . . -. . . . . . . . . . . . . . . . . . . . . . $22,640,000 

Description: Alternative M-3 consists of a flood control channel along 
the Eastern Canal &om Baseline Road south to the Crossroads 
Park Retention Basin. This alternative could be implemented in 
conjunction with alternatives N-3 and/or NO-2 &om the North 
Study Area. The channel could also be developed in conjunction 
with the detention basins in alternative M-1. 

Engineering Consideraz?ons: Runoff accumuiates along the Eastern 
Canal and tailwater ditch in a sheetnow fashion along most of its 
length. A flood control channel will collect sheet flow and 
prevent ponding along the canal which will eliminate the FEMA 
floodplain. This alternative would be most effective if 
implemented in conjunction with Alternative M-I, New ADOT 
Bank, Expand Crossroads Park. This combimtion would 
reduce the combiied discharge leaving the basins to 
approximately 400 cfs. 

Environmental Considerations: Opportunities for enlarging existing 
park@) and detention basin serving as open space, creating linear 
parks,linking and expanding pathwaysid kails, and &cing 
the aesthetics of the landscape would be possible within the mid 
study area. There is also the potential to expand the habitat 
enhancement estabtished by the Gilbert recharge basins. 

Hazardous material concerns have been identified within the mid 
study area, adjacent to the Eastern Canal. Acquisition of 
properties is not anticipated with this alternative. Neighborsmay 
not want public access or increased use of area if there was no 
previous public use. 

Planned L a d c q e  Character lkeme: The implementation of 
Alternative M-3 would pass through two landscape character 
units, P.A.D. and RurallFarmland. The description of these 
alternatives is provided in Alternatives N-2 and NO-2, 
respectively. 

Advantages: A hear park concept could be pursued that would meet 
recreational objectives with bicycle and/or pedestrian paths and 
other related public amenities. Pocket retention basins could be 
included to attenuate peak discharge rates. The plan could be 
implemented by developers as they develop adjacent to the 
Eastern Canal. Other agencies could participate in implementing 
various park and recreationat amenities. Good examples of how 
this could be implemented were found within the area. 

Disadvantages: The linear park concept would have limited application 
in areas along the Eastern Canal where development has already 
taken place. Substantial coordination would be required among 
the project participants to implement the varied project features. 
More right of way would likely be required than for a 
conventional 'Yood control only" channel. 

5. Alternative MO-1 - Flood Control Cbannel along Eastern 
Canal, combine basin flows 
Exhibit 1 & 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 1,800,000 

Description: OuOutfall Alternative MO-1 consists of c o m b i i  the 
outflows from the ADOT and Crossroads Park basins identified 
in Alternative M-1 and conveying them adjacent to the Eastern 
Canal to the point where the Santan Freeway crosses the Eastern 
Canal south of Pecos Road at Lindsay Road (see Exhibit 5). 

Engineering Considerations: This approach would provide a gravity 
outlet for the ADOT Basin. There is about 15 feet of fall from 
the ADOT Basin to the Crossroads Park Basin. This will allow 
the ADOT Basin to be deeper and still have a gravity outfall. 
Additionally, it requires only one outfall channel for the 
combined flows. 

Environmental Considerations: The potential impacts created by this 
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alternative would occur in the south study area. Opportunities 
for enlarging existingpark(s) and detention basin serving as open 
space, creating linear parks, linking and expand'ing pathways and 
trails, and enhancing the aesthetics of the landscape would be 
possible within the mid study area. Hazardous material concerns 
have been identified within the south study area, adjacent to the 
Eastern Canal. Acquisition of properties is not anticipated with 
this alternative. Neighbors may not want public access or 
increased use of area ifthere was no previous public use. 

Planned Lmdwape Character Theme: The implementation of 
Alternative MO-1 would pass through two landscape character 
units, RuraUFarmland and Industrifistitutional within the 
south study area. The description of the RuraliFdand Unit is 
provided in AlternativeNO-2. Within the I n d u s t  
Unit, the planned landscape charactertheme would be to visually 
rnitieate the horizontal and vertical scale of the adjacent 
indu-&-id or institutional land uses through: (1) of 
specimen and exotic/mtive trees, and shrubs, but no W, (2) . . ,  
u-king large, bold masses of plant material; (3) mimicking 
distinct features on a smaller scale and incorporating them into 
hardscape elements; (4) interpreting industriaUinstitutiona1 land 
uses in materials and colors; and (5) creating simple, yet bold 
pattern of elements. 

Advantages: Alternative MO-1 could be implemented in conjunction 
with South Study Area alternatives utilizing the Eastern Canal 
alignment. By combining the basin flows, only one outfall is 
required. 

Disadvantages: The combined peak discharges may be too high for the 
available right of way area. 

6. Alternative MO-2 - Channel along south side of Santan 
Freeway, combine basin flows 
~xhibit 2 

Description: Discharge from the Crossroads Park Basin would be 
pumped uphill to join the outfall eom the ADOT Basin. A 
combined outlet channel would extend along the new Santan 
Freeway alignment to the point where the Santan Freeway 
crosses the Eastern Canal south ofPecosRoad at Lindsay Road. 
To allow the ADOT Basin to be deeper, a low flow pipe is 
included under the ckmmhtsthbthe basin. 

Engineering Considerations: This alternative is similar to MO-1 except 

that the outfall is along the Santan Freeway instead of the 
Eastern Canal. For this alternative to work, the runoff stored in 
Crossroads Park would need to be pumped up to the ADOT 
Basin. 

Environmental Coizn'derations: A channel along the south side of the 
Santan Freeway adjacent to, but outside of ADOT's right-of- 
way, would provide the opportunity to provide a link between 
the regional Crossroads Park facility and the proposed 
Superstition-Santan Corridor and Marathon Trail. 

PZannedLandscape Character Theme: The channel would pass through 
three landscape character units, P.AD., RuraliFarmland, and 
Neighborhood. The description of the planned landscape 
character themes is provided in Alternatives N-2 and NO-2. 

Advantages: Alternative MO-2 could be implemented in conjunction 
with the Santan Freeway project. ADOT could pdcipate in 
right ofway and construction costs. As with Alternative MO-1, 
by combining the basin flows, only one outfall is required. 

Disadvantages: ADOT construction is planned to be completed as late 
as March 2007 in this reach of the Santan Freeway. Developiig 
a new alignment may have more complications than utilizing the 
existing Eastern Canal alignment in MO-1. Given the choice 
between MO-1 and this alternative there appears to be no 
advantage to se1ccting an alternative that requirkSPumPing. This 
alternative is therefore eliminated @om further consideration. 

7. Alternative M0-3 - Two Channels, separate basin flows 
Exhibit 3 & 9 . . . . . . . . . . . . . . . . . . . . . . . . . . %41,732,000. 

Description: The ADOT Basin would drain through a channel along the 
Santan Freeway, similar to the current ADOT plan. The 
Crossroads Park Basin would discharge south along the Eastern 
Canal. The two channels come together where the Santan 
Freeway crosses the Eastern Canal. At that point the combined 
flows could follow the Eastern Canal in Alternative S-1 or 
continue west along the Santan Freeway in Alternative S-2. 

Engineering Considerations: This alternative would result in smaller 
channels along the Santan Freeway and the Eastern Canal than 
ifthe flows were comb'ined. It would also provide advantages in 
phasing implementation. ADOT could construct a portion ofthe 
project with construction of the Santan Freeway. 

Environmental Considerations: Refer to MO-1 and MO-2 descriptions 
of the environmental considerations. 

Planned Landscape Character Theme: Refer to MO-1 and MO-2 
descriptions of the appropriate planned landscape character 
themes. 

Advantages: By dividing flows between two outfalls, the design 
discharges for each outfall channel will be smaller resulting in 
smaller structures that each require less right of way. 

Disadvantages: Economies of scale may be lost by having two 
structures. The total project wiU likely be more expensive unless 
sufficient participation can be obtained from other agencies. 

F. South Study Area, South of SPRR 

1. Issues in the Soutb Study Area 

The South Study Area is south of the Southern Pacific Railroad to Hunt 

Highway. This area of approximately 47 square miles is generally rural 

in nature and provides the greatest oppottunity to provide a proactive 

approachto providing drainage and flooding solutions, prior to the onset 

of development. The area is within the Town of Gilbert, the City of 

Chandler and -Jnincorporaied Maricopa County. Flooding problems 

exist at major east-west crossroads, particularly in the vicinity of Pecos 

Road. The objective in this area is to evaluate alternative structural 

andlor non-structural solutiom and to provide planning for development. 

Two area alternatives and five outfall alternatives were idenaed for the 

South Study Area. The South Area alternatives are shown on Exhibits 

4-6 and 10-13 and are summarized below: 

Designator Descrivtion 
Area alternatives: 
S-1 Linear park whasins along Eastern & 

Consolidated Canals 
S-2 Conveyance westerly along Santan Freeway 
Outfall alternatives: 
SO-1 Total retention at Consolidated Canal and 
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Eastern Canal 
SO-2 Drain North to Santan Freeway along 

Consolidated Canal alignment 
SO-3 Drain South to EMF through Gila River Indian 

Community with two channels 
SO-4 Drain East to EMF along Riggs Road 
SO-5 Drain West to Sun Lakes 

2. Alternative S-1 - Linear Park with Basins along Eastern & 
Consolidated Canals 
Exhibit 4 & 10 . . . . . . . . . . . . . . . . . . . . . . . . . . $67,467,000 

Description: Alternative S-1 consists of linear park, flood control 
channels with "pocket park" retention basins along the Eastern 
and Consolidated Canals. The flood control channels collect 
surface flows and convey them south to Riggs Road and Hunt 
Highway, respectively. 

Engineering Consideratrom: Earth channels would be constructed 
adjacent to the Eastern and Consolidated Canals. Due to 
operational requirements for irrigation water delivery with the 
Eastern and Consolidated Canals, they cannot he incorporated 
into the new flood control channel cross-section. Tailwater 
ditches and theEastern Canal Extensionwill beincorporated into 
the flood control channel cross-section as low flow features. 

Zvironmental Considerations: Opportunities for creating linear parks 
and implementing portions of The Paseo project and linking and 
expanding pathways and trails. Large basins located adjacent to 
the Eastern Canal south of Ocotillo Road could be used as part 
of the potential 40-acre park identified by Chandler. Several 
disturbed areas are noted along the Consolidated Canal. This 
alternative would provide the opportunity to &ce the 
aesthetics of the landscape adjacent to these areas. There is also 
the potential to expand the habitat enhancement established by 
the Chandler recharge basins and the existing riparian and 
mesquite bosques. Hazardous material concerns have been 
identified within the south study area, adjacent to theEastern and 
Consolidated canals. Acquisition of properties for construction 
of basins may be a hardship on residents or business owners who 
do not want to sell their property and relocate. Neighbors may 
not want public access or increased use of area if there was no 
previous public use. Historic properties may be impacted in the 
vicinity of the Eastern Canal. Any facilities that are planned in 
this area would need to avoid these cultural sites or mitigate any 
disturbance. 
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PlmuedLamkqe Character Theme: The channels and basins along 
the Eastern and Consolidated canals would pass through three 
landscape character units, P.A.D., RwalRarmland, and 
hdustrial/Institutional. The description ofthe planned landscape 
character themes is provided in Alternatives N-2, NO-2, and 
MO-1, respectively. 

Advantages: Multiple use benefits were identified during the data 
collection phase that could be implemented with this plan. A 
primary advantage of all alternatives along the Eastern and 
Consolidated Canals is the use of an existing corridor with right 
of way that is already defined. There is also an existing gradient 
&om north to south that is compatible withgradients required for 
channel design. Drop structures will likely not be required. 

Santan Freeway would provide a potential multi-modal and 
recreation east-west link between the Consolidated and Eastern 
canals. 

PIannedLan&cqe Character meme: The channel would pass through 
two landscape character units, P.A.D., and RwalfFarmland. 
Refer to Alternatives N-2 and NO-2, respectively for a 
description of the themes. 

Advcmtages: Alternative 5-2 can be combined with the ADOT plan for 
the Santan Freeway which provides funding and implementation 
participation &om ADOT. This also ikiiitates implementation 
of outfall alternative SO-2 which is an alternative that utilizes an 
existing outfall across the GRIC. 

Disadvantages: There is a growing demand for use of the existing Disadvanfages: The ultimate outfall for this alignment is the Gila Drain ~ 

Eastern and Consolidated Canal corridors for many uses. Some which is more than 8 miles west of the study area. Additionally, 
of those uses will likely be incompatible with each other. This the impact on the current GRIC discharge agreement of adding 
could be an advantage or disadvantage; A disadvantage due to additional flow is uncertain. 
the extent of wordination required to implement and gain 
approval for the plan, an advantage when considering the 4. Outfall Alternatives 
opportunity for community benefit. The natural direction for runoff w i t h  the entire Higley ADMP study 

3. Alternative S-2 - Conveyance westerly along Santan area is generally &om east to west. The Eastern and Consolidated 
Freeway 
Exhibit 5 & 11 . . . . . . . . . . . . . . . . . . . . . . . 31.171.000 Canals and SPRR embankments are elevated features that intercept 

runoff and create diversions. Runoff ieachkng the Eastern and - 
Description: Alternative S-2 consists of a flood control channel Consolidated canals accumulates along the upstream (east) face of the 

adjacent to the Santan Freeway to convey runoffwesterly along 
the Santan Freeway to the G&  rain which is more than~8 &s embankments and is diverted southerly. Key concentration points are 
west of the study area' could Operate in located at the interface between the North, Mid, and South study areas. 
coniunction with outfall alternativesM0-1. MO-2. andlor MO-3 
& o i  the Mid Study area. Alternative S-icould &so operate in Outfall alternatives are provided for the North and Mid study areas that 

with alternative for the South Study convey runoff southerly to the next downstream area. It is conceivable Area. 
that ifthose outfall alternatives are adouted for theNorth and Mid areas. 

Engineering Considerations: The primary advantage of this alternative 
is to "pigm-bacK' with the current ADOT plan to utilize an then runoff could reach the GRIC boundary at Hunt Highway &om the 

- 
existing outfall across the GRIC ifa new ou&all as identified in entire study area. The South Study area is the "end of the lineee for 
Alternatives SO-3 or SO-3a is not selected. This alternative GoE ranh the GRIC Runoff flows across utilizes the retention basin sites identified in the ADOT plan. 
However, the basins are enlarged to accommodate the regional the GRIC under current conditions. 
flood control needs and maintain the oeak discharges conveved - 
westerly in the ADOT system. 

Recognizing that there may be obstacles to implementing an outfall 
Environmental Considerations: A channel along the south side of the 
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alternative across the GRIC, alternatives have been identified that could 

be adopted in lieu ofthe GRIC outfall. The primary concentration points 

within the South Study area are at the Eastern Canal at Riggs Road and 

at the Consolidated Canal/SPRR at Hunt Highway. Alternative outfall 

concepts are identified for each concentration point. It should be noted 

that the outfall alternatives presented could be implemented in various 

combinations to achieve a comprehensive drainage plan. Outfall 

Alternatives SO-2, SO-3, and SO-5 apply to the Consolidated Canal 

concentration point. Outfall alternatives SO-1, SO-3, SO-3% and SO-4 

apply to the Eastern Canal concentration point 

5. Alternative SO-1 - Total Retention at Riggs Road at Eastern 
Canal 
Exhibit 4, 12, & 13 . .  . . . . . . . . . . . . . . . . . . . . .  $21,981,000 

Desmption: As part of an outfall alternative that does not require right 
of way across the GRIC, this alternative would retain the entire 
100-year, 24-hour volume of runoff reaching Riggs Road in the 
S-1 channels along the Eastern and Consolidated Canals. 

Engineering Considerations: This alternative was evaluated with and 
without the S-2 alternative that would divert runofffkomtheblid 
Study area west along the Santan Freeway. The retention basin 
volume required at the Eastern Canal and Riggs Road basin is 
less with the S-2 alternative than with alternatives that deliver 
Mid Study area runoff to the basin. An additional 24 acres of 
land for retention would be needed at Gilbert Road adjacent to 
the Eastern Canal. It is anticipated that the existing RWCD basin 
would be expanded to provide an additional 550 acre-feet of 
storage without the S-2 alternative and 480 acre-feet with the S- 
2 alternative. A 38 acre basin storing 460 acre-feet of runoff 
would be required at the Consolidated Canal situated adjacent to 
the SPRR at the Consolidated Canal crossimg. Both basins 
would be approximately 15 feet deep and would therefore not 
drain by gravity. This alternative with the pumped outfall 
alignments fkom Alternatives SO-2 and SO-4 would be a 
comprehensive outfall alternative if an outfall across the GRIC 
is not selected. 

Environmental Considerations: A large basin located adjacent to the 
Eastern Canal would have the potential to expand the habitat 
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enhancement established by the existing riparian and mesquite 
bosques near Riggs Road. Acquisition of properties for 
construction of basins may be a hardship on residents or business 
owners who do not want to sell their property and relocate. 

Plannedkn&cape Chmacter Zheme: This alternative lies within the 
RuraVFarmland Landscape Character Unit; refer to Alternative 
NO-2 for a description of the theme. 

Advantages: Eliminates theneed to develop an outfdl across the GRIC. 
AdditionaUy, the basin could include habitat enhancement, 
mitigation, or recreational uses. 

Disadvantages: The primary disadvantage is the cost of right ofway for 
retention basins and the cost to pump the basins to drain them. 
The drain time will be fkom 3 to 5 days. 

6. Alternative SO-2 - Drain North to Santan Freeway along 
Consolidated Canal alignment 
Exhibit 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3,368,000 

Description: Alternative S-2 would be required to implement this 
alternative which collects runoff along the Consolidated Canal 
using Alternative S-1. The runoff collected at Hunt Highway or 
Riggs Road would then be pumped back north to the S W  
Freeway alignment and the S-2 outfall. 

Engineering Considerations: This alternative was initially developed 
based on pumping the peak discharge reaching the SPRR north 
to the Santan Freeway alignment. Pumping and pipe capacity for 
400 cfs would have been required to implement this plan. Two 
60 inch pipes would have beenrequired to convey the discharge. 
This approach is shown on Exhibit 12. Amore feasible approach 
to this alternative is to combine it with Alternative SO-1, which 
provides total retention. A pump system and this alignment 
would be used to drain the basin within three to five days 
following an event. This approach is shown on Exhibit 13 and 
is reflected in the cost estimate reported above. 

Environmental Considerations: Because of the cliffereme in grade, the 
channel or pipe would have to be substantially depressed near the 
fkeeway. This would limit the recreation, multi-modal, and 
habitat enhancement opportunities. 

Planned Lundscape Character Theme: The channel along the 
Consolidated Canal would pass through two landscape character 

units, RuralfFarmland, and IndustriallInstitutional. The 
description of the planned landscape character themes is 
provided in AIternatives NO-2, and MO-1, respectively. 

Advantages: This alternative eliminates the need to develop an outfall 
across the GRIC. Additionally, the alternative would be 
implemented in conjunction with the Santan fkeeway, ttaking 
advantage of a partnership with ADOT and sharing the Santan 
freeway alignment and Gila Drain outfall. 

Disadvantages: There is more than ten feet of fall from the location 
where the Santan fkeeway crosses the Consolidated Canal to 
where the Consolidated Canal crosses the SPRR east of Arizona 
Avenue, north of Hunt Highway. The need and cost of pumping 
for this alternative is a disadvantage. 

7. Alternative SO-3 - Drain South through GRIC 
Exhib'i 6 & 12 . . . . . . . . . . . . . . . . . . . . . . . . .  $35,126,000. 

Description: Outfall alternative SO-3 utilizes the Arizona Avenue 
andlor Gilbert Road alignments to develop an outfall across the 
GRIC to theEMF. Two outfalls could be developed, one for the 
Consolidated Canal along Arizona Avenue, the other for the 
Eastern C d  Extension along Gilbert Road. Alternatively, the 
Eastern Canal flow wuld be diverted west along Hunt Highway 
or Riggs Road to Arizona Avenue (Alternative SO-3a) and 
combmed with the Consolidated Canal alignmat Sows for a 
single, combined outfall. 

Engineering Consiizerations: This is a straight-forward solution that 
eliminates the need for a lot of retention and pumping as is 
required in some other alternatives. The alignments across the 
GRIC are clear of obstructions and could be easily implemented. 
The water quality requirements of the GRIC will need to be 
satisfied to reach an agreement to allow development of this 
alternative. The GRIC has expressed a preference for two 
outfalls as shown in SO-3. The cost reported above therefore 
reflects alternative SO-3 

EiwironmentaJ Considerations: Environmental clearance through the 
GRIC including biological and cultural resource clearance would 
have to be completed during the planning stages of the project. 
The project schedule would have to accommodate the time 
required for the appropriate surveys and consultation for the 
clearance. 



Planned Zmukcape Character Theme: An identification of the 
appropriate landscape character units were not completed for the 
GRIC lands. 

Advantages: The natural drainage path flows south across the GRIC. 
It is always desirable, due to cost and liability considerations, to 
utilize the existing flow path for drainage improvements. 
Additionally, opportunities currently exist to partner with other 
agencies to combii a water delivery element with the flood 
control element. There is a potential need to provide irrigation 
water delivery to the GRIC as part of a settlement of the water 
rights adjudication that is currently under way. 

Disadvantages: There may be delays in reaching an agreement with the 
GRIC for the outfall requirements, if an agreement can be 
reached at all. Outfall alternatives that do not rely on an 
agreement with the GRIC are included in the study for this 
reason. 

8. Alternative SO-4 - Drain East to EMF 
Exhibit 6,12, & 13 . . . . . . . . . . . . . . . . . . . . . . . $2,116,000. 

Description: Outfall Alternative SO-4 consists of pumping runoff fiom 
the Eastern Canal system collected at Riggs Road east to the 
EMF within Maricopa County. Runoff would be pumped kom 
the existing tailwater pond along Riggs Road. 

Engineering Considerations: This altemative was initiaSly developed 
based on using the existing RWCD pond as a fore-bay for 
pumping. the pipe size and pumping capacity were developed to 
not exceed the existing pond capacity. The resulting peak 
discharge would be 600 cfs. Three 60 inch pipes would be 
required to convey the flow to the EMF. This alternative is 
shown on Exhibit 12. A more feasible approach to this 
alternative is to combine it with Alternative SO-1, which 
provides total retention. A pump system and this alignment 
could be used to drain the basin within three to five days 
following an event. This approach is shown on Exhibit 13 and 
is reflected in the cost estimate reported above. 

Environmental Consideratratrons: Construction of a drain along Hunt 
Highway or Riggs Road would provide a potential multi-modal 
and recreation east-west link between the Eastern Canal and the 
RWCD~Eastern Mar ieepcsMwy.  

three landscape character units, P.A.D., Rural/Farmland, and 
Desertscrub. Refer to Alternatives N-2 and NO-2, respectively 
for a description of the themes for the P.A.D. and 
RuraVFarmland units. The planned landscape character theme 
associated with the Desertscrub Unit would be to reinforce the 
native Sonoran Desertscrub Biotic Community through: (I) 
planting of native trees, shrubs, and grasses, but no t d ,  (2) 
incorporating historic and prehistoric elements such as imprinted 
Hohokam symbols and historic stagecoach route information in 
any hardscape elements; (3) maintaining open views to the 
surrounding area; (4) utilizing native material for pathways and 
trails such as stabilk& decomposed granite; and (5) creating an 
irregular more organic pattern of elements. 

Advantages: This alternative eliminates the need to develop an outfan 
across the GRIC and utilizes the existing EMF as an outfall. 

Disahtcmtages: There is approximately f B y  feet of fall &om the EMF 
to the Eastern Canal alignment at Gilbert Road. Pumping would 
be required to lift the water fiom the Eastern Canal to the EMF. 
The long term operation and maintenance costs of a pumping 
system would be high. 

9. Alternative 50-5 - Drain West to Son Lakes 
Exhibit 6 

Description: Outfall alternative SO-5 consists of conveying runoff fio-om 
the Consolidated Canal alignment west to Sun Lakes. Sun Lakes 
has a system of lakes t h a h e  used for retention of stormwater 
runoff. 

Advantages: Sun Lakes is immediately west of Arizona Avenue which 
would provide a nearby outfall without the need to cross the 
GRIC. 

Disadvantages: Sun Lakes has indicated that they have no excess 
capacity in their lake system to accept additional runoff. It is 
likely that if the lake system were used as a means to convey 
runoff, a new outfall would still need to be identified in some 
other location. This alternative is considered not feasible and is 
not considered W e r .  

Planned Ladcape Character Theme: The drain would pass through 
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V. CONCEPT EVALUATION 

A. Introduction 

This section describes the process used to screen the alternatives, 

evaluate the alternatives, and identify the preferred concept that will be 

developed to the preliminary design stage during the Level III Analysis. 

B. Screening of Alternatives 

The alternatives identified in the brainstorming session were reviewed in 

the field and with available mapping and aerial photos. Preliminary 

calculations were performed to determine the approximate size and cost 

of the alternative plan elements as described in the previous section. The 

purpose of the screening effort was to select the best combiiation of 

alternative features to form three comprehensive plans for the entire 

study area. The three comprehensive plans are referred to as Concepts 

to distinguish them f?om the alternative elements discussed previously. 

The Concepts are described in the following sections. 

Concept 1 Irrigation Canals with GRIC Outfall 

Concept 2 Retention with ADOTIEMF Outfall 

Concept 3 Non-Structural 

C. Alternatives Development 

Alternatives N-1, NO-3, MO-2, and SO-5 were determined to be not 

feasible and were eliminated from consideration without further 

development. The remaining alternative elements identified in the 

previous section were further developed to determine the engineering 

feasibility and approximate costs. During alternative development, 

refinements were made to the location and alignment of facilities 

resulting from the more detailed analysis. The existing condition HEC-1 

model was revised to reflect the routing required for each alternative. 

The channel routing parameters and the sequence of hydrograph routing 
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and combinations were modified to model the eff'ects of each alternative. 

The detention basins, channels, pipes, and culverts were then sized based 

on the revised 100-year peakdischarges. Detention basins were sued to 

maximize flow attenuation with the land area available usiig bothoff-line 

and flow-through concepts. The off-line concept uses a perimeter 

channel to allow low flows to bypass the detention basin. The flow- 

through concept allows the entire flow to be intercepted by the detention 

basin. Channels and storm drains were sized using Marming's equation 

with a hydraulic slope equal to the average ground slope in the reach. 

Culverts were placed at existing road crossings and at all existing and 

fiture one-half mile and mile street crossings. 

D. Concept Descriptions 

The Concepts chosen for further evaluation are described below. The 

cost for each Concept is summarized at the end of the section in Table 

2 broken down by planning area. Detailed descriptions of the elements 

referenced with each Concept are contained in Section IV. Exhibits 7 - 
13 at the end of the report show the plan elements, descriptors, and the 

detailed cost estimatebreakdowns for each planning area and alternative. 

1. Concept 1 - Irrigation Canals with GRIC Outfan 

Concept 1 emphasizes use of the existing north-south corridors formed 

by the Eastern Canal and Extension and the Consolidated Canal to create 

multiple-use flood control chagnels with detentiodretention basins at 

selected locations. Outfalls are included through the Gila River Indian 

Community to the East Maricopa Floodway. Concept 1 is shown on 

Figure 14. 

Concept 1 combines conveyance AlternativeN-3 with the ADOT outfall 

Alternative NO-1 for the north area. It appears that there is adequate 

capacity in the ADOT channel adjacent to the Superstition Freeway to 

accommodate the 21 cfs overtopping discharge from Holmes Park 

resulting &om the plan. 

Conveyance Alternative M-3 is combined with Detention Alternative M- 

1 in the IvEd Study area utilizing the Eastern Canal outfall Altemative 

MO-1 to convey the combined basin outflows to the South area. 

Draining the ADOT basii into the MO-1 channel will be a benefit to 

ADOT for the Santan Freeway drainage. 

Conveyance Alternative S-1 along the Eastern Canal Extension and the 

Consolidated Canal will drain across the GRIC using outfall alternative 

SO-3. The GRIC expressed a preference for two outfklls as opposed to 

one as long as their water quality requirements are met. 

2. Concept 2 - Retention with ADOTIEM3 Outfall 

The second concept is based on a GRIC outfall not being utilized and 

emphasizes retention of storm water runoff with outfalls combined with 

the ADOT geeway drainage systems and the EMF north of the GRIC 

boundary. Concept 2 is shown on Figure 15. 

Concept 2 utilizes the purchase floodprone homes and land Alternative 

N-2 in the north area, which does not require an outfall. Open space 

would be created while maintaining the natural watershed storage 

characteristics and eliminating the flood hazard for homes. 

As with Concept 1, conveyance and detention alternatives M-3 and M-1 



are included in the Mid-Study area with separate basin flows Alternative 

MO-3 outfall. The expanded Crossroads park basin would drain into a 

channel along the Eastern Canal and the ADOT Basin would drain along 

the Santan Freeway to the point where they combine at Lindsay Road. 

The combined flows would then be conveyed westerly along the Santan 

Freeway S-2 alignment. Detention basins are included from the ADOT 

drainage plan at the Eastern and Consolidated Canals. The ADOT 

basins are all enlarged to accommodate the additional off-site runoff 

from the regional plan. 

The conveyance alternative S-1 in the south area will be used to collect 

runoff generated south of the Santan Freeway and convey it south to the 

outfall alternative SO-1 retention basins. The basins will be drained with 

pumps following the storm event using the SO-2 and SO4 outfall 

alternatives. The basins can be drained within 3 to 5 days, depending on 

the selected design criteria 

3. Concept 3 - Non-Structural 

The third approach is based on management measwes to limit 

development in flood prone areas and reducing runoff by enforcing on- 

site retention requirements as the area deveIops. 

The Do-Nothing Alternative N-4 is included for the north area. No 

outfall is required for the N-4 alternative. 

The on-site retention Alternative M-2 is included for the Mid Study area 

and is added for the South Study area. As part of this alternative, 

development should be limited to prevent any new structures from being 

built in flood prone areas. 
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E. Evaluation of Concepts 

Method of Evaluation - The evaluation of concepts is accomplished by 

Table 2 - Summary of Costs 

subjecting the numerous criteria to professional experience and 

judgment. To achieve aranking ofconcepts, the "Multi-Attribute Utility 

Analysis" technique has been used. Briefly, the Multi-Attriiute Utility 

Analysis technique involves first establishing evaluation criteria and their 

relative weights. Then a score is assigned for each criterion for each 

North Area 

Mid Area 

South Area 

Total 

concept. Concepts are then ranked based on scores assigned by the 

evaluators for each evaluation criterion. 

Representatives from the Flood Control District and members of the 

Review Committee make up the evaluation committee. The weighting 

of each criterion is established by assigning each a factor of one, two, or 

three. The factors from all the evaluators are then averaged to establish 

a composite weighting factor to be applied to each criterion. 

Concept 1 

$1 1,656,000. 

$64,265,000. 

$127,651,000. 

$203.572.000. 

The concepts are scored by ranking the concepts for each criterion 

according to how well the concept meets the criterion. This scoring is 

done for each of the evaluation criteria described below. The scores 

given by all the evaluators are added together and multiplied by the 

weighting factor for that criterion. This establishes the score for each 

concept and criterion. The concept receiving the highest total score is 

the preferred concept. 

Evaluation Criteria - The following criteria is used to evaluate the 

concepts. Concept 2 

$4,140,000. 

$74,339,000. 

$126,103,000. 

$204.582.000. 

1. Capital Cost - Capital cost is the initial cost of the project 

which includes construction, right-of-way acquisition, utility 

relocation, and design engineering and contingencies including 

utility relocation, design engineering, survey, and other 

miscellaneous costs. Operation and Maintenance costs are 

addressed under the Maintenance criteria. A score of three is 

assigned to the project with the least first cost. A score of one 

is assigned to the concept with the highest fust cost. 

Concept 3 

$0 

$0 

$0 

$0 

2. Effectiveness - Effectiveness is the ability of a concept to 

control a flooding problem by collecting storm water runoff and 

conveying it in a controlled manner. Consideration should be 

given to the impact of a storm that exceeds the design event. A 

score of three is assigned to the concept that best controls the 

flooding problem by collecting runoff and conveying it in a 

controlled manner. A score of one is assigned to the concept 

which least controls the flooding problem or would result in the 

most damage ifthe design storm is exceeded. 

3. Recreation and Social Considerations - The concept that 

would create multi-use opportunities, provide recreation 

amenities, develop links between public transportation facilities 

and routes, minimizes relocation of residences, and benefits 

adjacent property owners would be assigned a score of three. A 

score of one would be given to a concept with few multi-use 

opportunities, limited recreation amenities, lacks the potential to 

link public transportation facilities and routes, requires 

substantial relocation of residences, and negatively affects 
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adjacent property owners. 

4. Wildlife and Aesthetic Considerations - These environmental 

considerations refer to the potential impact to areas of high 

habitat value, wildlife enhancement opportunities, and 

opportunities to improve the aesthetics and visual character of 

the study area. A score of three is assigned to the concept that 

will protect areas of high habitat value and provides for the 

opportunity to enhance habitat andlor aesthetics. A score of one 

would have the most negative impacts on the physical, natural, 

and cultural considerations, and provide the fewest opportunities 

to enhance wildlife and aesthetics. 

5. Potential for Staged Construetion -Evaluates the flexibility of 

a plan to allow phased construction. A score ofthree is assigned 

to the concept that can best be built in phases with little or no 

transition or "throw-away" construction between phases and 

which does not create drainage problems for existing residential 

or commercial developments located downstream &om the 

improvement during the interim period between phases. A score 

of one is assigned to the concept least able to be staged or 

requires a significant transition or "throw-away" comct ion  

between phases or which causes drainage problems for existing 

residential or commercial downstream developments in the 

interim period. 

6. Maintenance -Maintenance is the annual cost for maintenance 

of the drainage fd i ty .  A score of three is assigned to projects 

with the lowest annual maintenance cost. A score of one is 

assigned to projects wirh tke'highest annual maintenance cost. 

Frequency of maintenance and mculty of access affect annual 
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maintenance costs. 

7. Compatibility with other Projects - Compatiidity is reflected 

in how well the concept utilizes existing improvements and is 

consistent with planned development or drainage projects by 

others. A score of three is assigned to the concept that best 

utilizes existing and planned drainage features andcan potentially 

be funded andlor constructed as part of other projects. A score 

of one is assigned to the concept that abandons existing drainage 

features or renders them obsolete or underutilized or that 

requires total funding by the lead agency with little opportunity 

for cost sharing or combined benefits from other projects. 

8. Potential for removal of E"EMA flood zones - A primary 

objective of the project is to remove homes from the FEMA 

floodplain identified along the Eastern and Consolidated Canals. 

A score of three is assigned to the concept that removes the 

greatest number of homes from the floodplain and restores the 

most land area for f h r e  development. A score of one is 

assigned to the concept that removes the fewest homes from the 

floodplain and restores the least amount of land area for future 

development. 

Evaluation Matrix - The evaluation matrix in Figure 16 was used to 

rank the three concepts. Blank copies of Figure 16 were distributed to 

the Review Committee. Each agency represented on the committee was 

an evaluator and completed the form according to these instructions. 

The composite final scores for each concept are shown. Figure 16 

contains a separate matrix for each of the three planning areas. For each 

planning area, space is provided for the evaluator to specify a weighting 

factor and a score for each of the evaluation criteria just described. 

38 

The weighting factor allows some criteria to be given a greater influence 

on the outcome than others. Factors can be assigned a value of one, 

two, or three for each of the eight criteria. AU criteria are assigned a 

default value oftwo. Criteria that the evaluator feels should be weighted 

more heavily than the others are assigned a weighting factor of three. 

Criteria the evaluator feels should be weighted less than the others are 

assigned a factor of one. The factors assigned by all evaluators are 

averaged for each evaluation criterion to determine the weighting factors 

used in the evaluation. 

Each concept is assigned a score. Scores are established by ranking the . 
concepts in order of how well they meet the evaluation criteria. The 

concept that best meets the criteria is assigned a score of 3, the concept 

that most poorly meets the criteria is assigned a score of one, and the 

remaining concept is assigned an intermediate score of two. The total 

of scores assigned for each criteria should equal six (1+2+3). If the 

evaluator feels there is a tie, the score should be split between the tied 

concepts so that the total for all three concepts is still six. The scores 

from all evaluators are totaled for each criteria and concept, multiplied 

by the weighting factor, and then summed to determine the total score 

for the concept. The concept receiving the highest weighted composite 

score is the preferred concept. A different concept may be selected for 

each planning area. 

Review Committee Meeting No. 2 - The evaluation was performed at 

Review Committee meeting number 2 on February 1, 2000. At the 

meeting, the Visual Analysis results were presented leading into a 

presentation of the landscape opportunities that influenced the planning 

effort. An overview of the three concepts and the evaluation process 

was presented. Opportunity was provided for questions and discussion. 

Following discussion, the evaluation forms were completed. The scores 
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was presented. Opportunity was provided for questions and discussion. 

Following discussion, the evaluation forms were completed. The scores 

were tabulated with the aid of a laptop computer and the results 

presented to the Review Committee. The resulting composite scores are 

shown on Figure 16. 
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I NORTH AREA - NORTH OF SUPERSTITION FREEWAY 

CONCEPT - 1 CONCEPT - 2 CONCEPT - 3 

EVALUATION CRifERtA FACTOR GRlC OUTFALL A W T E M F  OUT DO NOTHING 

MID AREA - BETWEEN SPRR & SUPERSTITION FREEWAY 

emoval from FEMA Zones I 2.21 6.5 

score 1 I 1881 197.8 1 135.4 

SOUTH AREA - SOUTH OF SPRR TO GRlC 

I I CONCEPT - 1 CONCEPT - 2 CONCEPT - 3 

EVALUATION CRITERIA FACTOR GRlC OUTFALL ADOTEMF OUT DRY WELLS I 

Removal from FEMA Zones I 131 121 5 

score 1 211.1 1 198.41 120.5 

Rank 1 2 3 

I I 
Figure 16 - Evaluation Matrix 
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VL RECOMMENDED CONCEPT 

A. Introduction 

The recommended concept was selected at Review Committee Meeting 

No. 2. The resulting recommended plan and estimated costs is presented 

in the following sections. 

B. Ranking of Alternatives 

The results ofthe concept evaluation are shown on Figure 16. Different 

weighting factors were used for the evaluation criteria within each 

planning area. Eflectiveness and removalfrom FEMA zones were 

weighted in the top 3 in all areas reflecting the importance of the Flood 

Control District's primary objective for the project. Capital cost was 

weighted in the top 3 in the North and Mid Areas but not the South 

Area. Recreation andSocial was weighted in the top 3 in the Mid and 

South Areas but not the North Area. Potential for Staged Construction 

was weighted the lowest in all 3 areas. Maintenance was weighted in 

the bottom 3 in the Mid and South Areas but not the North Area, 

whereas wildlij-e and aesthetics was weighted in the bottom 3 in the 

North and Mid Areas but not the South Area. If a trend can be 

discerned at all, it would appear to be toward minimizing cost with alow 

value on the ''sofief' elements of recreation, wildlife, and aesthetics in 

the North Area with a reversal toward less emphasis on cost while 

placing a higher value on recreation, and social benefits toward the 

southerly areas south of the Superstition Freeway and a desire to 

maintain the wildlife habitat values that have been identified in the South 

Area. This may reflect the diEculty in retro-fitting the ''softer" elements 

of recreation, wildlife, and aesthetics into the North area that is already 

developed. The retro-fitting would be at the cost of existing 

development. On the ~-onh.ary; irrtkMi&and South areas, more value 

appears to be placed on the opportunity to create a pleasing environment 

that is a benefit to the community as the area is developing. concept was revised to accept only runoffgenerated south ofthe SPRR 

and Santan Freeway. The revised recommended plan is shown on 

The Purchasefloo@rone homes andland concept was selected for the Figure 17. The Recommended Plan is also shown on Exhibits 14,15, 

North area. The Retention with ADOTOutfall concept was selected for and 16 at the end of the report showing the plan elements, descriptors, 

the Mid area which utilizes the planned Santan fieeway as a regional and estimated costs. The estimated costs are summarized in Table 3. 

outfall along with flood control channel alignments along the Santan 

freeway and the Eastem Canal. The GRIC Outfall concept was selected A 15 percent construction contingency is added to the estimated 

for the South Area. The Do Nothing and Enforce On-site retention construction costs. Landscape costs are based on the "ultimate" 

concepts fished last in all three areas. landscape character themes presented in this report. Estimated 

landscape costs are therefore higher than the minimum landscape 

C. Recommended Plan normally used on FCDMC projects. Design and construction 

The GRlC m&dl concept presented in Concept 1 included runoff fiom management costs are estimated as 15 percent of the consttuction cost. 

the Mid study area. Based on the selected concepts, the GRIC outfall 

Table 3 - Recommended Alternative - Estimated Costs 
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APPENDIX 
HEC-1 Schematic - Eastern Canal North FDS 
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HEC-I Schematic - Gilbert-Chandler ADMS Addendum 

DIBBLE &ASSOCL4TES 43 HIGLEYAREA DFANAGEbMTER PL4N 
M m h  20.2WO ALTERhrATNETANALYSISREWRT 



-"" 
APPENDIX 1 

- 







DIBBLE & ASSOCIATES 
CONSULTlNG ENGINEERS 

DIBBLE 8 ASSOCIATES 
2893 Eaat Indian School Road, Suite 401 

PhOenk, AArizMa 8M156763 
602-957-1 155 




