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1. INTRODUCTION 

1.1 PROJECT DESCRIPTION 

The Hohokam Area Drainage Master Study/Plan (ADMS/ADMP) is a two-phase regional flood 
control planning project to determine the nature and magnitude of existing flood hazards; develop 
and evaluate potential flood mitigation alternatives; provide preliminary design plans for 
recommended improvements; and ultimately provide a comprehensive plan to address flooding 
within the study area and guide future development and flood control improvements. 

Phase I, the Hohokam ADMS , was a comprehensive data collection and investigative effort to 
identify and quantify existing and potential future flood hazards and document archeological , 
cultural , landscape, and recreational resource opportunities that will serve as the basis to 
formulate and assess mitigation alternatives. The effort included data collection and site 
investigation , development of hydrologic/hydraulic models to simulate flooding conditions, and 
public outreach to gather essential information on existing flooding conditions and to incorporate 
the issues, concerns and values of the public into the decision making process. In addition , 
stakeholder involvement and participation was included to inform agency and area stakeholders, 
facilitate the data collection effort, and to identify potential opportunities for flood control 
improvements. 

This report, Hohokam Area Drainage Master Plan (ADMP), is the culmination of the Phase II effort 
which utilized information collected and developed during Phase I and through three levels of 
alternative development, analysis and evaluation , proposes recommendations for study area flood 
control improvements. The ADMP provides the Flood Control District of Maricopa County 
(District) and the City of Phoenix (COP) with a comprehensive document to plan for future flood 
control improvements. The ADMP includes conceptual plans for the recommended 
improvements, provides a strategy for implementation and establishes guidelines for landscape 
aesthetics, re-vegetation and multiple-use functionality. 

1.2 PROJECT LOCATION 

The Hohokam ADMS/ADMP study area is located within the corporate limits of the COP and the 
City of Tempe (COT). The area is approximately 28 .1 sq. miles in size and bounded by the 1-10 to 
the north and east, the Salt River to the north, South Mountain Park to the south and the eastern 
boundary of the Laveen ADMS to the west (see Figure 1 ). 

Figure 1: Project Location and Vicinity Map 
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1.3 PROJECT PARTICIPATION & INTERAGENCY COORDINATION 

The major project participants included representatives from the District, the COP and a project 
consultant team with staff members from primary consultant Stanley Consultants Inc. (SCI), and 
sub-consultants JE Fuller Hydrology and Geomorphology (JEF), Logan Simpson Design (LSD), 
Riada Engineering (RE) and RG Engineering Services (RG). Major project participants typically 
met monthly to review project status, coordinate activities, and to make decisions regarding 
project direction and approach. Additional meetings were held to address specific project issues 
or to prepare for public meetings. Stakeholders were invited to participate in bi-monthly meetings 
(or as required) to obtain project updates and provide input. 

1.3.1 Study Contacts 

In addition to major project participants, the following list of contacts and stakeholders (listed in 
alphabetical order) were instrumental in the conduction of project activities. 

ADOT 
Drainage Design Section 

City of Phoenix Departments 
Neighborhood Services 
Parks and Recreation 
Planning 
Public Works- Engineering Records 
Street Transportation - Floodplain Management 
Street Transportation - GIS 

City of Tempe Departments 
Public Works - Engineering Division 
Public Works - Neighborhood Services Division 

Flood Control District of Maricopa County (District) 
Engineering Special Projects Branch 
GIS Division 
Hydrology/Hydraulics Branch 
Landscape Architecture Branch 
Planning Branch 
Public Information Office 

Maricopa Association of Governments (MAG) 

Salt River Pro;ect 
Northside Water Operations & Maintenance 
Water Engineering 

Southwest Gas 

Valley Metro/Metro Light Rail 

1.3.2 Stakeholders 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

In addition to assisting in the data collection effort, stakeholders provided input regarding their 
concerns and shared information on existing, ongoing and future projects in the study area. 

City of Phoenix (COP) 

The COP has jurisdictional authority over most of the study area including South Mountain Park. 
In addition to the Street Transportation Department - Floodplain Management, other city 
departments were also considered stakeholders including Neighborhood Services, Parks and 
Recreation, Planning, and Development Services. 

The Street Transportation Department- Floodplain Management provided flooding complaints 
received by the city dating back to before 2000. In addition, the COP provided an Emergency 
Storm Report for different storm events that had occurred in the past and during the span of the 
study. These reports listed areas where city services were required to address storm related 
events ranging from vactoring/cleaning storm sewers/catch basins to debris removal from streets. 

The Neighborhood Services and the Planning Departments provide many services to the 
community and assisted in public outreach and public involvement activities. The Parks and 
Recreation Department participated in planning activities and provided input on park requirements 
for proposed flood mitigation alternatives that involved park facilities. . The South Mountain 
Village planner provided information on any future proposed developments in the study area. 

City of Tempe (COT) 

The study area east of 48th St. is located in the COT. The COT currently has no database of 
historic flooding complaints but the city provided information on the city's existing storm drain 
system. No significant existing drainage facilities are located within the study area. The city also 
provided assistance in identifying neighborhood contacts for purposes of public involvement. 

Arizona Department of Transportation (ADOD 

ADOT holds jurisdiction within the ADOT Right-of-Way (ROW) along the lnterstate-1 0 (1-1 0) 
corridor and conducted a Design Concept Study and Environmental Impact Study (EIS) for 
improvements along the 1-10 corridor from SR51 to SR202. Proposed improvements are not 
expected to have an impact on the study area flooding conditions. 1-10 serves as a boundary for 
the study area to the north and the east and is hydrologically separated from study area by raised 
earthen embankments. Freeway drainage is generally isolated with the exception drainage to the 
Tempe Drain. ADOT expressed no specific concerns about flooding and/or drainage from the 
Hohokam study area or potential flood mitigation improvements with the exception to potential 
impacts to the Tempe Drain. ADOT, the COP, the Town of Gilbert (TOG) and the COT have an 
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intergovernmental agreement (IGA) that stipulates the maximum amount of flow each agency can 
discharge into the Tempe Drain . The Tempe Drain is the outfall for the 481

h St storm drain. 

Salt River Project (SRP) 

SRP operates and maintains both irrigation facilities and power utilities in the study area. SRP 
provided operational information and access to its irrigation facilities. In addition , SRP provided 
input on proposed project improvements and the requirements for construction of any 
improvements within their ROW or impacting their facilities. 

SRPs primary concern involved flooding along the Western and Highline Canals. Flooding along 
the canals, especially the Highline Canal is a problem not only for maintenance and operation but 
also from a public relations perspective. The Highline Canal intercepts offsite runoff along its 
length and is frequently overtopped during intense storm events. Overtopping causes erosion and 
is a continual maintenance issue. In addition, flooding issues downstream of the canal are often 
attributed to the canal or at least considered to be a contributing factor by the public. 

SRP was also concerned that the analysis models might show the canals providing flood storage 
resulting in attenuating effects. It was recommended that the hydrologic models assume the 
canals to be full and not provide any flood storage. This is a conservative assumption and was an 
assumption used for the development of study area hydrologic models. 

Valley Metro 

Metro Light Rail conducted a feasibility study for the extension of the Metro Light Rail line into the 
South Phoenix area and the most probable alignment would be along the Central Avenue corridor. 

1.4 PROJECT NEED 

The need for flood control improvement and lack of adequate regional drainage and flood control 
facilities has been recognized in previous studies; however, with the exception of the COP's storm 
drain system, no significant regional flood mitigation facilities exist. Prior to the Hohokam 
ADMS/ADMP, no regional planning study for flood mitigation or drainage improvements has been 
conducted in the study area since 1972. With no comprehensive planning document to guide 
development and flood mitigation efforts, many historic flood conditions have persisted and , in 
some instances, been exacerbated by development. The evidence of the continuation of flooding 
issues are supported by study area models, historic complaints received by the COP, and flooding 
incidences from storm events as recent as July 2008, July 2010, and July 2012. 

1.5 PUBLIC INVOLVEMENT 

Public meetings were held throughout the project to inform the public, solicit information on 
existing flooding conditions and to receive feedback on proposed flood mitigation alternatives. 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

The first set of public meetings were held in May 2011 to inform the public of the study, explain its 
purpose and goals, and to obtain first-hand information from local residents documenting existing 
drainage and flooding problems within the study area (see Photo 1 ). Information provided by 
residents, along with documented flooding complaints and results from FL0-2D model analyses, 
was used to help identify potential flood hazards areas for further investigation. 

Photo 1: An example of photos provided by residents showing flooding conditions. 

Public meetings were held during the ADMP to present the potential flood mitigation alternatives 
and receive input from the public. A final public meeting was held as well to present the final 
recommended plan. In January and February 2013, potential alternatives for eight flood prone 
areas were presented to the public for comment and to receive input on identifying alternatives for 
further analysis and study as potential components of the recommended plan. With a few 
exceptions, proposed alternatives were well received and most comments received asked about 
the potential timeline for the improvements. In one flood-prone area, residents expressed 
concerns that by mitigating downstream flooding conditions, the proposed improvements would 
result in flooding of their properties. These comments were considered as part of the alternative 
development and evaluation process prior to selection of the recommended alternatives. 

In December 2013, after further alternative development and evaluation, the alternatives that 
comprised the recommended plan were presented in public meetings. In general , feedback from 
the public was favorable or neutral inquiring as to the time frame for implementation, the potential 
impact to Circle K Park and how problem areas were identified. Each public meeting was 
preceded by several forms of public notification . Information was first posted on the District's 
project webpage. The webpage included background on the study, its status, upcoming events 
and links to study documents. Prior to each public meeting , an advertisement was placed in local 
and regional newspapers announcing the time and location of the public meeting. In addition, 
postcards were directly mailed to residents in targeted zones within the study area most likely to 
be impacted by identified drainage issues and proposed improvements. This included residents 
within a specified distance from identified problem areas and individuals who had attended 
previous public meetings or had otherwise requested information from the District. 
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2. PREVIOUS STUDY REPORTS 

2.1 HOHOKAM ADMS (PHASE I) 

Several reports have previously been prepared as part of the Hohokam ADMS. These reports 
include: 

2.1.1 Data Collection Report 

This report documents and summarizes the data collection effort and presents pertinent data 
collected for the Hohokam ADMS. The report includes: 

• Landscape Inventory and Analysis 
• Context Sensitive Flood Hazard Mitigation Planning and Design Approach(CSFHM) 
• Study Area General Plans and Specific Plans (summarized) 
• Study Area Drainage Complaints and Site Investigations 
• Study Area FIRMs 
• Summary of Previous Drainage Reports for the Area 
• First Public Meeting's Comments 

2.1.2 Class I Cultural Resource~ Inventory Survey 

The Class I Cultural Resources Inventory Survey of 16,000 Acres for the Hohokam Area Drainage 
Master Plan, Phoenix, Maricopa County Arizona documents the results of Logan Simpson 
Designs (LSD) literature search effort into the cultural resources within the study area and beyond 
its limits for 1 mile. 

2.1.3 Pilot Study & Sensitivity Analysis Drainage Memorandum 

This memorandum summarizes the results and conclusions of the FL0-2D pilot study. The pilot 
study consisted of hydrologic modeling of a smaller representative portion of the Hohokam ADMS 
study area to determine the methodologies and approaches that will be used for the development 
of the final study models for the entire study area (see Figure 2). 

As part of the pilot study, sensitivity analyses were performed to assess the impact of various 
hydrologic parameters, model variables and hydraulic features. The recommendations of the pilot 
study were not necessarily adopted in the final study models due to further refinement of the 
modeling process and the FL0-2D software. 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

Figure 2: The Pilot Study Area was a smaller, representative portion of the Study Area. 

2.1.4 Hydrology/Hydraulics Report 

This report documents the assumptions, approaches and results of the study area FL0-2D 
hydrologic models and hydraulic analyses. It includes a discussion of the model verification 
efforts, identification of potential problem areas, and provides an assessment of the study area 
storm drain system based upon the FL0-2D analyses and full-pipe capacity approach used for the 
study. 

2.1.5 Hohokam ADMS Phase I Study Report 

This report is a comprehensive report that consolidates and/or summarizes previous Phase I 
reports. It also includes the results of the Phase I Brainstorming Session that provided concept 
alternatives and seed ideas for consideration in Phase II. 
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2.2 HOHOKAM ADMP {PHASE II) 

Several previous reports have been prepared as part of the development of the Hohokam AOMP 
(Phase II). These reports include: 

2.2.1 Level 1 : Potential Alternatives Report 

This report documents the initial step of alternative formulation and evaluation for the development 
of the Hohokam AOMP. For Level 1, Phase I brainstorming and seed ideas were utilized to help 
develop potential flood mitigation alternatives for each problem area . These alternatives along 
with preliminary analysis information were presented to the project team and evaluated to identify 
the alternatives for more detailed analysis and development in Level 2. 

2.2.2 Level 2: Technical Memorandum: 
Finish Floor Survey & Alternative Reduction 

This memorandum provides the results of a survey of residential home finish floor elevations 
(FFE) in the study area; describes how the survey results could be used to estimate non-surveyed 
building structure FFEs and how FL0-20 results could be used to quantify the number of 
structures inundated during flooding events and to determine the beneficial impact of proposed 
alternatives. In addition, the memorandum discusses the rationale used for reducing the number 
of alternatives to be investigated in subsequent Level 2 efforts. 

2.2.3 Level 2: Alternative Analysis Report 

This report documents the process of alternative development and evaluation in Level 2 to identify 
recommended alternatives for development of concept plans in Level 3. Utilizing new model 
analyses and guided by the Landscape Inventory Analysis (LIA) and the results of the CSFHM 
process, Level 1 alternatives were further developed to assess the engineering feasibility, 
effectiveness and approximate costs. The alternatives were developed to the extent that potential 
utility impacts, ROW requirements, potential multi-use opportunities, and environmental/cultural 
resource issues were identified. To aid in the development and evaluation of alternatives, building 
inundation analyses were conducted to determine the number of buildings that would potentially 
benefit or be removed from the flooding hazards based upon estimated flooding depths if all of the 
alternatives were implemented. Based upon criteria such as cost, community acceptance, and 
flood mitigation effectiveness, alternatives were evaluated and specific alternatives recommended 
for further development in Level 3. 

2.2.4 Level 3: Technical Report & Documentation 

This report provides the technical documentation in support of the recommended plan 
improvements. This includes documentation of the FL0-20 analyses, building inundation 
analyses; cost estimates, and cultural, biological and environmental resource investigations. 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

2.2.4.1 Level 3 Technical Memorandum: Building Inundation Analysis 

Included in Appendix B of the Level 3: Technical Report & Documentation is a memorandum 
discussing the building inundation analysis approach used to evaluate the effectiveness of the 
planned flood mitigation improvements. It provides a detailed discussion of the assumptions, 
approach , and the procedure used for the analysis and summarizes the results. 

2.2.4.2 Cultural and Biological Resources and Hazardous Materials Overview and 
Recommendations to Minimize Potential Environmental Impacts. 

Included in Appendix E of the Level 3: Technical Report & Documentation is this report that 
includes the results of the assessment for biological resources, cultural resources, and hazardous 
materials sites within the Recommended Alternatives Area of Project Effect (APE). 
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3. STUDY AREA 

3.1 OVERVIEW AND HISTORY 

The study area is located north of South Mountain in south Phoenix and western Tempe. Being 
located along the Salt River, the area has a long history of agricultural cultivation dating back to 
the Hohokam culture over 500 years ago. Possibly due the area's extended history of agriculture 
and its gradual urban conversion , no continuous natural washes remain to naturally drain the 
watershed to the Salt River, nor are there any continuous manmade conveyances except as 
provided by the COP's storm drain system. Among the most significant features in the study area 
are the Salt River Project (SRP)'s Western and Highline Irrigation Canals. The canals are roughly 
parallel to each other, draining from east to west across the study area. Approximate floodplains 
have been delineated along the canals due to the disruption of natural pattern of flow from South 
Mountain to the Salt River and the resultant ponding behind the canals. 

As part of the Hohokam ADMS , existing flooding conditions were investigated and problem areas 
were identified for consideration of flood mitigation measures. The results of the ADMS revealed 
that the upper portion of the study area, located along the foothills of South Mountain (roughly 
south of the Highline Canal), is relatively steep and experiences more intense concentrated 
flooding along streets, remnant washes and historic flow paths as the result of runoff from the 
mountains. Residential properties located along, adjacent to, or in the path of, this runoff are 
subject to recurring flooding and property damage. North of the Western Canal, the study area is 
much flatter and during intense storm events this lower portion of the study area experiences 
more widespread shallow flooding in the streets and low laying areas including both residential 
and industrial properties. Ponding along the Western and Highline Canals is also a problem, 
particularly where the canal embankments present a barrier to the natural flow of water to the 
north and west. Flooding also occurs immediately downstream of the canals, particularly along 
the Highline Canal where flow can overtop the canal. These flooding conditions are supported by 
documented historic complaints received by the COP and in photographic evident provided by 
residents from flooding during recent storm events in July 2008 and July 2010 (see Photo 2). 

As previously mentioned, the lack of adequate drainage and flood control facilities was recognized 
in the Southeast Phoenix Storm Drainage Study conducted in 1972. This study provided 
conceptual design of large diameter storm drain trunk lines along north/south arterial streets and 
also recommended the construction of detention basins upstream of the Highline Canal. While 
storm drain lines have been constructed along the major arterial streets from Baseline Road to the 
Salt River, with the exception of a large basin located on Central Ave at the entrance to South 
Mountain Park, the recommended detention basins were never constructed. In 1997, the South 
Phoenix-Laveen Drainage Improvement Project was conducted that included the portion of the 
Hohokam study area west of Central Avenue. Similar recommendations were made, however, the 
focus of that study was primarily on drainage issues in the Laveen area and no specific 
recommendations were made for that portion of the Hohokam study area. 

Photo 2: Flooding along 16th Street in July 2010. 

3.2 EXISTING FEATURES 

3.2.1 Development 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

In the past, the study area was largely agricultural land irrigated by a system of canals that 
included the Western ·and Highline Canals. While a few fields remain, much of the agricultural 
land has been replaced with residential housing, commercial developments, business centers and 
industrial areas. Today the study area is mostly urbanized with some undeveloped parcels 
(undeveloped pertaining to no structures) dispersed throughout the study area . Generally, the 
oldest and most developed area in the lower watershed (north of the Baseline Road) where 
current drainage regulations were not in place at the time of development. South of Baseline 
Road along the mountain foothills, development is generally more recent and primarily higher-end 
residential and current drainage regulations were implemented. 

3.2.2 Watershed and Washes 

The study area watershed generally drains to the northwest; from the South Mountains to the Salt 
River. Possibly due the area's extended history of agriculture and its gradual urban conversion , 
no continuous natural washes remain to drain the watershed to the Salt River, nor are there any 
continuous manmade conveyances except as provided by the COP's storm drain system. Storm 
water not captured by the storm drain system, is retained in basins or impounded behind canals 
and carried overland and along surface streets. The upper portion of the watershed (roughly 
south of the Highline Canal) is more steeply sloped and primarily residential developments. This 
area is directly impacted by runoff from the South Mountains. Some washes descend out of the 
mountains and continue through developed areas but they quickly dissipate and essentially 
disappear prior to the Highline Canal. The lower portion of the watershed (north of the Western 
Canal) is much flatter and surface drainage not contained in existing storm drains is almost 
exclusively carried overland or along streets. 
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3.2.3 Regional Retention 

Within the study area there are no large regional retention/detention facilities owned by the 
District, the COP or the COT. Small local retention/detention basins are located throughout the 
study area; however, they are primarily constructed to meet development requirements for onsite 
retention. North (downstream) of the Highline Canal, some developments have designed open 
space for conveyance and retention to try to help control flow that might overtop the canal (e.g. 
Groves at South Mountain, Las Colinas, and Pines at South Mountain). South of the Highline 
Canal, however, two large retention basins are located in the Dobbins Creek subdivision (Dobbins 
Rd and 1oth St). These basins provide onsite retention for the development but also retain 
mountain runoff that passes through the Thunderbird Country Club Golf Course (TCCGC). The 
TCCGC itself provides some additional retention. 

3.2.4 SRP Canals 

Among the most significant features in the study area are the SRPs Western and Highline 
Irrigation Canals (see Photo 3). The canals are roughly parallel to each other, draining from east 
to west across the study area. Approximate floodplains have been delineated along the canals 
due to the disruption of natural pattern of flow from South Mountain to the Salt River and the 
resultant ponding behind the canals. 

Photo 3: The Western Canal (left) and the Highline Canal (right), are the most significant 
SRP irrigation facilities in the study area. 

3.2.5 Existing Storm Drain System 

With the exception of the 48th St storm drain line which outfalls to the Tempe Drain, all study area 
storm drain outfall to the Salt River. Storm drain lines extend down all major north-south arterial 
streets from the Salt River or 1-10 and upstream to Baseline Road. Laterals extending down many 
east-west major and minor arterial streets supplement the storm drain systems. No storm drain 
main line extends south of Baseline Road (See Figure 3). ADOT, the COP, the COT, the City of 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

Gilbert, and the District have an IGA that stipulates the maximum amount of flow each agency can 
discharge into the 48th Street Storm drain which ultimately drains into the Tempe Drain located 
north of 1-10. With the exception of minor drainage improvements constructed in conjunction with 
roadway improvement projects, there are no known plans to upgrade or improve the existing 
storm drain system within the study area. 

Figure 3: Study area existing storm drain system. 

3.2.5.1 Assessment of Existing Storm Drain System 

~37·48 

49.60 

-~-61· 72 

- 73 · 96 

As part of the Hohokam ADMS, a capacity assessment of the existing storm drain system was 
performed. The assessment was based upon estimated pipe full capacities of the existing storm 
drain pipes and flow captured by inlets modeled in the FL0-2D model. For the purpose of storm 
drain assessment, the hydrology models for the 6-hour future conditions events were utilized. In 
general, based upon the assessment, the existing storm drain system appeared to be adequate 
for the 2-year event. However, some storm drain inadequacies arise for the 1 0-yr and 1 00-yr 
events. Details of the storm drain capacity assessment are provided separately in the Hohokam 
ADMS Hydrology & Hydraulics (H&H) Report. 
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3.3 FEMA FLOODPLAINS 

Detailed studies have been performed to define floodplain/floodway limits and base flood 
elevations along the Salter River (Flood Hazard Zone AE) and approximate floodplain limits (Zone 
A) have been delineated immediately upstream of the Western and Highline Canals. The 
remainder of the study area is located in shaded and unshaded Zone X where flood insurance is 
not mandatory. 

3.4 IDENTIFICATION OF FLOOD HAZARDS 

The flood hazards in the study area were identified using many sources. Existing FEMA 
floodplains identified existing regulatory flood hazards. Drainage complaints lodged with the 
municipalities or received directly from residents from public meetings helped identify more 
detailed and specific problem areas. These complaints were investigated as part of the Data 
Collection Report to identify whether the issues were attributed to local conditions or more 
regional in nature. In addition , FL0-20 simulations substantiated the existence of existing known 
problem areas and identified potential flooding sources. The model results also helped identify 
other potential hazard areas that may not have been identified through the drainage complaints 
received . Utilizing these sources, 21 flood hazard areas were identified. Subsequently areas with 
similar flooding problems and in the same geographical area were grouped together into eight 
large areas (see Figure 4). 

Figure 4: Eight Identified problem areas 

3.5 CULTURAL RESOURCES SURVEY 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

As part of the Area Drainage Master Study effort a Cultural Resources Survey was conducted . 
The Cultural Resources Survey is fully documented in the Class I Cultural Resources Survey of 
16,000 Acres for the Hohokam Areas Drainage Master Plan, Phoenix, Maricopa County, Arizona 
report. 

The Class I Cultural Resources survey of the study area indicates that more than 200 surveys 
have been completed within the study area. Collectively, these surveys encompass 616 acres, or 
approximately 4 percent of the study area. Archaeological surveys identified 112 prehistoric and 
historic cultural resources. Prehistoric sites span the length of the Hohokam occupation in the 
Phoenix Basin . The types of sites range from artifact scatters and petroglyph sites, to agricultural 
sites associated with canals and field houses, to large village sites with cemeteries. The historic 
period sites include canals (Roosevelt Canal , Western Canal , San Francisco, Hayden, and North 
Branch Highline), multiple spurs of the Southern Pacific Railroad (Welton-Phoenix-Eioy and 
Tempe-West Chandler), and cemeteries, as well as artifact/trash scatters with and without 
features, and buildings. 

The majority of previously recorded cultural resources have not been evaluated for their NRHP 
eligibility. Three historic properties are listed in the NRHP including the Niels Peterson House, the 
Phoenix Carnegie Library and Park, and the Ralph H. Stoughton Estate. Eight other cultural 
resources and five sites have been previously determined eligible for inclusion in the NRHP. For 
the remainder of the identified cultural resources, 4 were recommended for testing to determine 
NRHP-eligibility, 45 were recommended NRHP-eligible, and 60 are unevaluated or of unknown 
eligibility. 

If existing or newly recorded NRHP-eligible cultural resources could be affected by drainage 
improvements, these resources shall be treated in a manner consistent with the Secretary of the 
Interior's Guidelines for the Treatment of Historic Properties, applicable Arizona statutes, and COT 
and COP regulations. 

3.6 CSFHM INVENTORY & ANALYSIS 

3.6.1 Overview 

The following is a brief synopsis of the Context Sensitive Flood Hazard Mitigation (CSFHM) 
Inventory and Analysis conducted as part of the Hohokam ADMS. The District's CSFHM Planning 
and Design Approach was implemented and is fully documented in the Hohokam ADMS Data 
Collection Report and the Hohokam ADMS Phase I Study Report. 

The CSFHM Approach is designed to serve as a framework and tool for the development of flood 
hazard mitigation plan alternatives that integrate the three basic required functions of being 
Acceptable to local communities, Compatible with landscape resources and Effective in reducing 
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flood losses (ACE). A context sensitive solution is one that is capable of performing all three of 
these basic functions. 

The CSFHM model examines the interrelationship between three contexts: Community, Land & 
Resources and Flooding (see Figure 5) . The Community Context was defined in this study based 
upon an inventory and analysis of the direction and vision contained in local community plans 
including: 

• COP General Plan 2002 

• COT General Plan (2030) 
• Baseline Area Master Plan (1996) 

• Target Area B Redevelopment Plan (1998) 
• Rio Salado Beyond the banks Area Plan (2003) 

• Rio Montana Area Plan (2000) 
• South Central Avenue Corridor Study (1993) 

The Land & Resources Context was defined, by the District, through an inventory and assessment 
of the valued characteristics of landscape resources that included scenery, recreation and open 
spaces. The Flooding Context was defined through an inventory of flooding types and an 
assessment of public exposure to flooding. 

Community 
Inventory 

and Analysis 

.......... 

Flooding 
Inventory and 

Analysis 

Land and 
Resource 

Inventory and 
Analysis 

Context Sensitive 
Flood Hazard Mitigation 

Solution Space 

Figure 5: Context Sensitive Flood Hazard Mitigation Planning & Design Model 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

The District identified a range of Flood Hazard Mitigation (FHM) solutions, including various 
Structure Types, Structural Methods and Landscape Design Themes that are often considered for 
the development of flood hazard mitigation plan alternatives (see Table 1 ). A fully context 
sensitive solution requires the identification and use of a combination of Structure Types, 
Structural Methods and Landscape Design Themes that are all capable of performing the three 
functions of being Acceptable, Compatible and Effective (ACE). Detailed descriptions of the 
Structure Types, Structural Methods and Landscape Design Themes can be found in the District's 
Flood Protection Structure Types, Methods and Landscape Design Themes Handbooks available 
on the District's website. 

Table 1: Aspects of Flood Hazard Mitigation Solutions 
Structure Types Structural Methods Landscape Themes 
• Natural Structure • Natural • Natural Sonoran Desert Upland 

• Underground Pipe • Soft Structural • Natural Sonoran Desert Upland Riparian 

• Channel Levee 

• Conveyance 
Channel 

• Storage Basin 

• Dam 

• Semi-Soft Structural • Natural Lower Sonoran Desert 

• Enhanced Hard Structural • Natural Lower Sonoran Desert Riparian 

• Semi-Hard Structural • Natural Sonoran Desert Hydro Riparian 

• Hard Structural • Semi-Natural Sonoran Desert 

• Enhanced Desert 

• Desert Park 

• Desert Oasis 

• Urban Plaza 

Information contained in the inventories of the three contexts was then used in a Predictive 
Analysis to assign acceptability, compatibility and effectiveness ratings to each Structure Type, 
Structural Method and Landscape Design theme. These ratings and the inventory maps were 
then utilized in GIS to produce maps that revealed the range of acceptable, compatible and 
effective Structure Types, Structural Methods and Landscape Design Themes for discrete 
geographic areas within the study area. Finally, a Comparative Analysis was undertaken to 
combine and synthesize the results of the Predictive Analysis maps for each context. This step 
revealed the range of Structure Types, Structural Methods and Landscape Design Themes that 
are capable of simultaneously performing all three functions (ACE) of a context sensitive solution 
for discrete geographic areas within the study area. 

The range of context sensitive solutions that were revealed from implementation of the Predictive 
and Comparative Analysis are intended to serve as the building blocks for development of context 
sensitive plan alternatives during the alternatives formulation stages of the study. The CSFHM 
analysis of the three contexts is also serves as a baseline for evaluating the context sensitivity of 
the Alternatives during the alternatives evaluation stage of the study. 

Page 9 



3.6.2 Community Context 

The inventory of the Community context included collection and review of community plans 
containing direction relating to the acceptability of various flood hazard mitigation solutions that 
might be considered in the development of plan alternatives for the Hohokam ADMP. The primary 
sources of information that were utilized in assessment of the Community Context included : 1) the 
Phoenix General Plan, 2) The General Plan Recreation and Open Space Elements, and 3) 
Specific Area Plans, including the Baseline Area Master Plan, Target Area B Redevelopment 
Plan, Rio Salado Beyond the Banks Plan, Rio Montana Area Plan and the South Central Avenue 
Corridor Study. A summary of the inventory of these plans along with the Community Context 
Acceptability Class maps for the Structure Types, Structural Methods and Landscape Design 
Themes that were produced for each of the above inventoried community plans may be found in 
the Hohokam ADMS Data Collection Report. 

3.6.2.1 Results of Community Context Analysis 

To determine the range of acceptable FHM solutions, the planning team participated in a 
workshop to review the available character and aesthetic elements of the plans and identify the 
acceptability of the Structural Methods, Structure Types, and Landscape Themes within each 
specific study area. Using GIS, the workshop information was compiled into datasets that 
combined the acceptability of each component for all the study areas and each component. 

Structure Type Acceptability 

All structure types except for a dam were determined to be acceptable throughout most of 
the study area . In open space and park areas, all other methods would be acceptable with 
the exception of a channel levee and a dam. All structural methods would be acceptable in 
areas comprised of heavy commercial and industrial land uses which may be found in the 
eastern portion of the study area. 

Structural Methods Acceptability 

Throughout the study area, the natural method, soft structural , and semi-soft structural 
were generally determined to be acceptable. Hard structural methods would be acceptable 
only in limited areas. 

Landscape Themes Acceptability 

Throughout most of the study area, all landscape themes would be acceptable except 
Natural Sonoran Desert Hydro Riparian and the Urban Plaza . In the South Mountain Park 
area the acceptable themes would be limited to the Natural Sonoran Desert Upland and 
Natural Desert Upland Riparian Themes. 

3.6.3 Land and Resource Context 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

A project level inventory and analysis (Project LIA) was provided by the District that was derived 
from its county-wide Landscape Inventory and Analysis (County-wide LIA). This assessment 
included inventories of scenery, recreation and open space resources. It also included 
assessments of the compatibility of a range of flood hazard mitigation structure types, structural 
methods and landscape design themes with these inventoried resources . For more detailed 
information about the Project LIA, please refer to the Hohokam ADMS Data Collection Report. 

The following is a summary of the compatibility of possible structural methods, structure types, 
and landscape design themes with the combined landscape resources (scenery, recreation and 
open space) of the study area. The compatibility of structure types, structural methods and 
landscape themes in the land and resource context are shown in the LIA provided in the Hohokam 
ADMS Data Collection Report. 

Structure Types Compatibility 

Natural structures are the only flood hazard mitigation structure types that are compatible 
within the floodway and flood fringe of the Salt River as well as the slopes of South 
Mountain. All structure types would be compatible over the majority of the study area, and 
in a few areas, all of the structure types, except for dam structures are compatible with the 
land and resource context. 

Structural Methods Compatibility 

Natural is the only structural method that is compatible within the floodways, flood fringe 
areas and the slopes of South Mountain. The Semi-Soft Structural, Soft Structural and 
Natural Methods are compatible for a majority of the study area. Hard Structural Method is 
compatible in areas of heavy commercial or industrial use which are mostly located in the 
northern and eastern portions of the study area. All of the structural methods are 
compatible within the industrial valley plain landscape units. 

Landscape Design Theme Compatibility 

The Natural Sonoran Desert Uplands and Riparian landscape design themes would be 
compatible within the South Mountain area , while Natural Lower Sonoran Desert Riparian 
and Hydro-riparian landscape design themes would be compatible in areas along the Salt 
River. Within the developed areas throughout most of the study area, landscape design 
themes including the Semi-natural Desert, Enhanced Desert, Desert Park, Oasis and plaza 
themes would be compatible. 

3.6.4 Flooding Context 

The inventory of the Flooding Context included an identification and evaluation of the flooding 
types and the flood hazards that are associated with them. The inventory also included an 
assessment of flood risks based upon the proximity of humans to the identified flood hazards. 
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The flooding type over most of the study area is overland sheet flow with the notable exception of 
riverine wash flows that occur within the incised channels located within the mountain slopes of 
South Mountain. 

To identify the effective approaches to mitigate flooding hazards, the study team participated in an 
evaluation workshop to determine the Structural Methods, Structure Types, and Landscape 
Themes for those elements that would be effective for each type of flooding hazard. 

Effective Flood Control - Structure Types 

Similar to the flood control methods, all structure types except a natural structure would be 
considered effective over the majority of the area. In the areas of riverine flow, 
underground pipe, channel levee and conveyance channels would be considered the most 
effective flood control structure types. In the South Mountain area , all structure types would 
be effective. 

Effective Flood Control - Structural Methods 

The simplicity of the drainage patterns and flooding types leads to a simple solution for 
developing effective flood control methods. Except within the South Mountain Park, all 
flood control methods except a natural method could be effective. Within South Mountain 
Park all methods would be considered effective. 

Effective Flood Control - Landscape Themes 

For landscape themes, only the limited riverine flow areas would have some limitations on 
themes for the flooding context. In those areas the Natural Sonoran Desert Upland and 
Upland Riparian Themes as well as the Desert Oasis and Urban Plaza themes would not 
be considered effective. Throughout most of the study area, all themes except the two 
natural Sonoran Desert themes would be considered effective for the flooding context. In 
the South Mountain Area , all landscape themes would be effective. 

3.6.5 CSFHM Analysis and Results 

In the final step of the analysis , information from the analysis maps for the three contexts is 
combined using GIS to identify those FHM solutions that concurrently meet all three of the basic 
functional requirements of being acceptable, compatible and effective (ACE) for a CSFHM 
solution. The comparative analysis begins with a comparison of the range of effective solutions 
with the range of compatible solutions to identify the set of solutions that is both effective and 
compatible (see Figure 6). The effective/compatible set of solutions are then compared with the 
range of acceptable solutions to identify the set of solutions that meet the ACE criterion. 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3 - Recommended Plan Report 
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Figure 6: Comparative Analysis Process 

3.6.5.1 Context Sensitive Structure Types 

~ 
~ 
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For most of the study area , underground pipe, channel levee, conveyance channel or storage 
basin could be part of a context sensitive flood control solution. In most open space areas, all 
structure types except for the natural channel and channel levee would be context sensitive. In 
the South Mountain area, only the natural structure would be context sensitive. In limited 
locations in the northeast portion of the study area all methods except the natural structure would 
be context sensitive. 

3.6.5.2 Context Sensitive Structural Methods 

For most of the study area, Natural, Soft Structural and Semi-Soft Structural methods would be 
part of a context sensitive solution . In the north and eastern parts of the study area and along 
some of the arterial roads, enhanced Hard Structural methods might also be considered context 
sensitive. 

3.6.5.3 Context Sensitive Landscape Design Themes 

The large number of landscape design themes creates a somewhat complex array of landscape 
themes that would be a context sensitive part of a flood control solution. However, there is 
generally a good selection of landscape themes that would be considered context sensitive in 
most areas so that the landscape design would have the flexibility to meet a variety of site specific 
landscape conditions. In general the Natural Sonoran Desert Upland and Upland Riparian themes 
would be context sensitive in the South Mountain area. Semi Natural Sonoran Desert, Enhanced 
Desert and Desert Oasis would be context sensitive in the bajada areas at the base of the 
mountain. For most of the study area, the Natural Lower Sonoran Desert themes, the Semi
natural Sonoran Desert, enhanced Desert and Desert Park would be context sensitive. 
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4. HYDROLOGY AND HYDRAULICS 

4.1 GENERAL 

FL0-20 was selected as the application to develop the study area hydrology for the Hohokam 
ADMS/ADMP. FL0-20 is a two-dimensional model that routes rainfall runoff and flood 
hydrographs over flow surfaces or in channels. It can include a number of components to 
simulate various features and hydrologic/hydraulic conditions including spatially variable rainfall 
and infiltration, streets, channels , buildings and obstructions, hydraulic structures, levees as well 
as other flooding , sediment transport and debris flow conditions. FL0-20 also includes pre- and 
post-processing applications to help produce input parameters and process output data. 

This section provides a summary of the hydrology and hydraulic analyses performed for the study. 
Detailed documentation is provided in the Level3: Technical Report & Documentation. 

4.2 ADMS HYDROLOGY MODELS 

As part of the Hohokam ADMS, FL0-20 models were developed for multiple land use conditions 
(existing and future) , frequencies (2-yr, 1 0-yr, and 1 00-yr) and durations (6-hr and 24-hr). Based 
upon the results, the future land use scenario and the 6-hr rainfall duration were selected as the 
design conditions for the ADMP. The future land use conditions for the 2yr-6hr, 1 Oyr-6hr and 
1 00yr-6hr were therefore subsequently referred to as the "Base Conditions" models. The ADMS 
models included several assumptions and approaches to model urban features including : 

• Used ARF.DAT to account for the reduction in area and volume in a grid element as 
the result of buildings or structures. 

• Used LEVEE.DAT to model block walls and assigned failure elevations to block 
walls in critical locations based upon the composition and strength of the wall. 

• Used HYSTRUCT. OAT to model and assess the capacities of the existing storm 
drain systems in the study area. Catch basins were modeled as HYSTRUC inlets 
and the HYSTRUC outlets were located in the Salt River to remove flow from the 
surface of the model. Since multiple inlets could discharge to the same outlet, the 
outlets were used to determine the amount of flow captured by inlets along a 
specific section of storm drain. This was used to assess storm drain capacities. 

• It was assumed that the canals would not provide any floodplain storage so the grid 
elevations along the canal alignments were adjusted to provide a relative flat grade 
across the canals and remove the potential for storage. 

Detailed documentation of the development and results of the ADMS FL0-20 models is provided 
in the Hohokam Area Drainage Master Study (Phase I) Hydrology/Hydraulics Report. 

4.3 BUILDING INUNDATION ANALYSIS 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

At the outset of Level 2, a preliminary Building Inundation Analysis (BIA) was conducted to 
determine the extent of existing flooding conditions in each problem area so that the need for flood 
mitigation alternatives could be assessed. The BIA estimated the number of potentially flooded 
structures in each area based upon an approximation of building finish floor elevations (FFEs) and 
an estimate of the maximum flooding depth adjacent to each structure (utilizing flow depths and 
water surface elevations from FL0-20 models). The methodology for identifying potentially 
flooded buildings and quantifying the potential flooding depth was subsequently refined and used 
to evaluate the effectiveness of flood mitigation alternatives and verifying that the recommended 
plan does not adversely impact downstream flooding conditions for storms larger than the 1 0-year 
event. The final BIA methodology; a detailed step-by-step description of the procedure; and the 
results of the final BIA are included in the Level 3: Technical Report & Documentation. 

4.4 ADMP RECOMMENDED PLAN FL0-20 MODELS 

The 10yr-6hr event was selected as the design condition for the ADMP. For the ADMP, the base 
conditions FL0-20 models were modified to reflect the proposed recommended plan components. 
This section provides a brief summary of the recommended plan modeling approach. Detailed 
results and documentation of the recommended plan hydrology and hydraulics is provided in the 
Hohokam ADMP Level 3 Technical Report & Documentation. 

4.4.1 Modeling of Plan Components 

Detention Basins. Detention basins were modeled in FL0-20 by lowering the floodplain grid 
elevations of the grid elements in the basin parcel. The grid elements were lowered such that 
they provided the 1 0-yr storage volume and then overtopped once the volume was exceeded. 

Block Walls. As for the base conditions models, proposed block walls are modeled as levees in 
the FL0-20 LEVEE.DAT file 

Storm Drains. The project version of FL0-20 is not well suited for integrated hydraulic/hydrologic 
modeling of complex storm drain systems. To simulate the removal of storm water by catch 
basins and quantify the amount of flow captured into each storm drain pipe, hydraulic inlets are 
placed along the length of a storm drain pipe in the HYSTRUC file. Inlets discharging to the same 
pipe are assigned the same HYSTRUC outlet grid number. Consequently, each outlet grid 
number represents a specific pipe section of storm drain pipe and the outlet grids are located 
where flow in the pipe ultimately discharge to; such as a detention basin. The FL0-20 hydrologic 
data for the outlet grids represent the flows captured by the contributing inlets and conveyed by 
the pipe. That flow data is extracted from the FL0-20 output files (HYDROSTRUCT.OUT) and 
used as the basis for the separate StormCAD analyses of the proposed storm drain systems. 
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4.5 ADMP STORM DRAIN ANALYSIS 

The conceptual design of the recommended plan storm drain systems was accomplished using 
StormCAD and peak discharges for the storm drain pipes obtained from the FL0-20 (see Section 
4.4.1 ). A minimum of two feet of cover is provided on storm drain lines and two feet of separation 
is provided at all sanitary sewer lines crossings. Due to steep slopes and the drainage criterion to 
keep pipe velocities in the range of 15 ft/s , elevation drops occur across many manholes and 
junction structures to decrease pipe slopes. Instead of larger diameter storm drains, smaller 
parallel storm drain pipes are proposed for some alignments to accommodate large discharges, 
avoid significant utility impacts and to avoid having to lower detention basins to outlet the storm 
drains. 

4.6 ADMP RECOMMENDED PLAN FL0-20 RESULTS 

The model results with all the elements of the proposed recommended plan in place, showed an 
improvement to existing flooding conditions both in extent and magnitude within the recommended 
plan areas. Detailed information and exhibits for the ADMP FL0-20 results are provided in the 
Leve/3: Technical Report & Documentation. 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 
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5. ADMP ALTERNATIVE DEVELOPMENT 

5.1 OVERVIEW 

The process of alternative formulation , development and evaluation was initiated with a 
Brainstorming session held at the conclusion of Phase I, the Hohokam ADMS. Potential flood 
mitigation alternatives and seed ideas generated in the Brainstorming session were carried 
forward into Phase II , the Hohokam ADMP. The ADMP alternative development process included 
three levels of alternative development: 

• Level 1 : Potential Alternatives Analysis 
• Level2 : Alternatives Analysis 
• Level 3: Recommended Alternatives Analysis 

At each level, alternatives were refined, analyzed and evaluated to identify flood mitigation 
alternatives for further development in the next level. Level 3 is the final level of alternative 
development in which 15% concept plans are prepared for the recommended plan alternatives. 

5.2 BRAINSTORMING SESSION 

5.2.1 Description 

At the conclusion of the Hohokam ADMS, project team members, additional District personnel, 
and stakeholders participated in a Brainstorming Session to generate ideas for potential flood 
mitigation alternatives for consideration in the next phase of the study. At the session, the results 
of the data collection effort were presented including general plans, cultural and land resources, 
study area opportunities and constraints and the results of the Landscape Inventory Analysis. The 
results of the FL0-2D analyses were also presented including a FL0-2D animation to help define 
the problem areas and show flooding sources and contributing drainage areas. The eight 
identified flood hazard areas were the focus of the brainstorming session (see Figure 4). 
Participants were divided into six working groups with each group assigned an area. The groups 
then brainstormed ideas to address the flooding issues and presented them to the entire project 
team for discussion. 

5.2.2 Brainstorming Session Alternatives Evaluation and Conclusion 

As the intent of the Brainstorming Session was to generate potential alternatives free of normal 
constraints, the results of the brainstorming session were not initially evaluated and were simply 
documented in the Hohokam ADMS. 
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5.3 LEVEL 1: POTENTIAL ALTERNATIVES ANALYSIS 

5.3.1 Description 

In Level 1, the brainstorming alternatives and seed ideas generated in Phase I aided in the 
formulation of 49 potential alternatives to mitigate flooding issues for the eight identified problem 
areas. . . These potential alternatives were presented along with preliminary analysis information 
to the project team for evaluation at the Level 1 Potential Alternative Meeting. 

5.3.2 Alternative Evaluation and Conclusion 

The preliminary analysis and evaluation of alternatives were based upon information available 
from the Phase I hydrologic & hydraulic analyses and data collection efforts. No additional 
analyses or detailed cost estimates were to be performed. To assist in the evaluation of 
alternatives, a Level 1 evaluation matrix was developed to rate alternatives based upon: 

• Flood Mitigation Effectiveness 
• Community Acceptance 
• Land and Resource Compatibility 
• Relative Cost 

At this level of alternative formulation and analysis, the rating of each criterion was limited to being 
either a positive, negative or neutral. 

In the Level 1 Potential Alternative Meeting, the project team discussed the merits of each 
alternative. In some instances, alternatives were combined or refined as part of the discussion. 
Then, as a group, the project team evaluated each alternative using the evaluation matrix and to 
come to a consensus on which alternatives were most promising and should be further developed 
and investigated in Level 2. At the conclusion of the meeting, the project team identified 20 
alternatives to be further investigated and studied in the Level 2. The 20 alternatives included a 
No Action alternative for each problem area. No Action was recommended for problem area 8 
since the flooding conditions primarily affected undeveloped parcels that would be addressed 
upon future development. As a consequence, problem area 8 was dropped from further 
consideration of flood mitigation alternatives. 

Details of the Level 1 alternative development and analysis are documented in the Level 1: 
Potential Alternatives Report. 
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5.4 LEVEL 2: ALTERNATIVE ANALYSIS 

5.4.1 Overview 

The Level 2: Alternative Analysis included multiple steps of alternative refinement, analysis and 
evaluation that eliminated both problem areas and alternatives prior to identification of the 
recommended alternatives for Level 3. These steps included: 

1) An initial Building Inundation Analysis (BIA) performed as part of the Level 2 Technical 
Memorandum: Finish Floor Survey & Alternative Reduction effort. 

2) Level 2A alternative reduction based upon rough FL0-2D analyses 
3) Level 2B alternative refinement and evaluation based upon detailed FL0-2D analysis 

5.4.2 Initial Building Inundation Analysis (BIA) 

At the outset of Level 2, a preliminary BIA was conducted to determine the extent of existing 
flooding conditions in each problem area so that need for flood mitigation alternatives could be 
assessed. The BIA estimated the number of potentially flooded structures in each area based 
upon an approximation of building finish floor elevations (FFEs) and an estimated of the maximum 
flooding depth adjacent to each structure (utilizing flow depths and water surface elevations from 
FL0-2D models). 

5.4.2.1 Estimating Building Finish Floor Elevations (FFEs) 

To estimate and verify a process for estimating building FFEs within the problem areas, a field 
survey was conducted to determine the FFE of 149 selected structures located throughout the 
problem areas. Grading and Drainage plans were then reviewed to obtain available plan FFEs for 
the same structures. Finally, FFEs for the structures were approximated using the centroid of the 
GIS building footprint polygons and intersecting the centroids with the triangulated irregular 
network (TIN) used to derive the FL0-2D floodplain grid elevations. All data was adjusted to be 
on the same vertical datum. The FFEs from the three data sources were compared. Upon 
comparison, it was determined that adjusting the building GIS centroid elevations by +0.5 ft 
provided a reasonable approximation of the surveyed building FFEs. For subsequent BIAs, 
building FFEs were approximated by adding +0.5 ft to the building GIS centroid elevations. 

5.4.2.2 Estimating Structure Flooding Water Surface Elevation 

For the initial BIA, the flooding water surface elevation for each structure was assumed to be the 
highest floodplain water surface elevation of the FL0-2D grids intersected by the building footprint. 

5.4.2.3 Alternative Evaluation and Conclusion 

Upon completion of the initial BIA, the project team reviewed alternatives that were recommended 
for Level 2 to determine if the number of alternatives could be reduced . Upon review of the BIA 
results, only the alternatives for Problem Areas 1-4 would be advanced for further development in 
Level 2 because they had the highest potential for improving flooding conditions of residential 
structures. Alternatives for Problem Area 5 were dropped from consideration because the 
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impacted structures were primarily commercial or industrial buildings rather than residential 
homes. In addition, Problem Areas 6 and 7 did not demonstrate the magnitude and extent of 
flooding hazard that Problem Areas 1-4 did and, being located in the lower portion of the 
watershed , they would also had the potential to benefit from alternatives proposed for Problem 
Areas 1-4. Consequently, alternatives for Problem Areas 6 and 7 were not advanced. 

Documentation of the initial BIA and the approach for estimating building FFE is provided in the 
Level 2 Technical Memorandum: Finish Floor Survey & Alternative Reduction report. 

5.4.3 Level 2A Alternative Reduction 

For the next step of Level 2 alternative development, rough preliminary FL0-2D analyses were 
prepared for the remaining alternatives in problem Areas 1-4. The analyses were run for multiple 
storm events and consisted of placing outflow nodes where improvements were proposed to 
remove all flow entering the outflow nodes from the model. By removing 100% of the flow, the 
results demonstrated the best outcome that the proposed alternatives could achieve. It was 
during this level of alternative development that the project team selected the 1 0-year, 6-hour 
rainfall event as the design condition because alternatives for the 1 00-yr event were considered 
not to be economically viable. 

A building inundation analysis was also conducted to determine how effective the alternatives 
were in improving flooding conditions for residential structures. The building inundation results 
were presented to the project team along with cost estimates and right-of-way requirements to 
reevaluate alternatives. Based upon the results, some alternatives were eliminated and some 
were revised or combined with other alternatives. Ultimately, five alternatives were then identified 
for more detailed analysis and investigation. These alternatives recommended for further 
development and evaluation were called Level 2B alternatives. 

5.4.4 Level 28 Alternative Analysis 

5.4.4.1 Description 

The five Level 2B alternatives were modeled in FL0-2D with sufficient detail to estimate the size, 
location and capacity of alternative component. Construction costs, right-of-way requirements and 
utilities impacts were determined for each alternative and a building inundation assessment was 
performed to determine the effectiveness of each alternative. 

5.4.4.2 Alternative Evaluation and Conclusion 

The project team evaluated Level 2B Alternatives using the same evaluation matrix and ranking 
as used in Level 1. For each criteria, the alternatives as presented were rated as favorable 
(positive), unfavorable (negative) or neutral for each criteria . For comparison, a "No Action" 
alternative was also rated for each alternative. Based upon the results of the evaluation, the 
project team eliminated three alternatives primarily due to the cost of the alternatives in 
comparison to the potential flood mitigation benefits. Alternative 1.1 and 2.1 which address 
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flooding conditions in Areas 1 and 2 were recommended for further development and refinement 
in Level 3. 

Additional detail and documentation of Level 2B alternatives and the selection of the 
recommended alternatives are documented in the Level 2 - Alternatives Analysis Report. 

5.5 LEVEL 3: RECOMMENDED ALTERNATIVES 

5.5.1 Description 

Level 3 is the final level of alternative development, analysis and design for the ADMP. In Level 
3, the recommended alternatives were modeled in FL0-2D with sufficient detail to estimate the 
size , location and capacity of alternative elements for the 1 0-year design. Conceptual plans, right
of-way requirements and cost estimates were prepared along with landscape/multiple-use 
guidelines and an implementation plan were prepared to help guide future development and 
provide a strategy for implementation of the recommended plan improvements. 

5.5.2 Alternative Evaluation and Conclusion 

In Level 3, the Level 28 alternatives were modified and refined based on more detailed analyses. 

For Area 1, the key modifications and refinements included : 

• Consolidation of multiple separate detention basins in Circle K Park into a larger 
detention basin (Basin 5) that includes a north and south detention areas that are 
hydraulically connected by a culvert. 

• Elimination of a detention basin at the northwest corner of 16th Street and South 
Mountain Avenue 

• Elimination of a detention basin along the south of Euclid Avenue between 14th Street 
and 16th Street 

• Elimination of a storm drain line on Euclid Avenue 
• Elimination of an open channels south of Dobbins Road and instead conveying flow 

in new storm drains along: 
o Ardmore Road and 16th Street 
o 14th Street, Dobbins Road and 15th Street. 

• Construction of a small basin at the corner of 16th Street and Dobbins Road (Basin 1) 
to facilitate capturing of flow into the proposed storm drain system. 

For Area 2, the key modifications and refinements included: 

• Consolidation of basins on the north and south sides of the Highline Canal at 20th 
Street into a single basin. Concept plan show this single basin located south of the 
Highline Canal (Basin 11) but the basin could also be located north of the Highline 
Canal. However, the site north of the canal is considered more challenging because 
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it would require crossing the Highline Canal with multiple large diameter pipes to 
outlet the proposed storm drain resulting in higher costs and a deeper basin 

• El imination of channel improvements to an existing wash from Dobbins Road to 19th 
Street and instead limiting grading improvements to an area upstream of an existing 
box culvert near 19th Street. 

• Elimination of on open channel along 21 st Place and instead capturing and conveying 
flow in storm drain . 

Construction costs , right-of-way requirements and utilities impacts were determined for the 
proposed plan improvements and a building inundation assessment was performed to assure that 
the proposed plan improvements would not adversely impact downstream areas in larger storm 
events. 

The recommended plan is more fully discussed in subsequent section of this ADMP and additional 
supporting documentation is provided in the Level 3 Technical Report & Documentation. 
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6. RECOMMENDED PLAN 

6.1 GENERAL 

This section provides an overview of the overall recommended plan (Figure 6-1 ). Subsequent 
sections discuss the recommended plan areas in additional detail. Conceptual 15% design plans 
are provided in Appendix A. Concepts for Landscape Architecture and Multi-Use Opportunities 
are provided in Appendix B. Additional information on the recommended plan costs, analyses, 
and resource investigations are provided in Level3: Technical Report & Documentation. 

6.1.1 General Plan Improvements 

The recommended plan is based upon a 10-year, 6-hour design event and primarily addresses 
flooding issues between South Mountain Regional Park and the Western Canal that are related to 
runoff from mountains and the lack of drainage infrastructure to capture , convey and attenuate 
flow. The recommended plan is divided into two areas: Area 1 and Area 2. 

Area 1 is roughly located south of the Western Canal between ih Street and 16th Street. The 
recommended plan for Area 1 will include storm drains to capture and convey stormwater to a 
proposed detention basin to be constructed within Circle K Park (Basin 5). The detention basin 
will attenuate flow and be drained by an inlet in the park to existing storm drain on 14th Street. 
The recommended plan for Area 1 is more fully described and discussed in Section 6.2. 

Area 2 is roughly located south of the Western Canal between 16th Street and 24th Street. The 
recommended plan for Area 2 also includes storm drains to capture and convey stormwater and to 
a new detention basin to be constructed adjacent to the High line Canal at 20th Street (Basin 11 ). 
The detention basin will attenuate flow and will drain to an existing storm drain on Baseline Road. 
Another detention basin (Basin 1 0) is proposed to capture mountain runoff and attenuate flows 
prior to discharging to new storm drain along Euclid Avenue. In addition, a low block wall and 
channel grading is proposed for an unnamed wash that discharges runoff to 19th Street north of 
Dobbins Road to help contain flow within the channel. The recommended plan for Area 2 is more 
fully described and discussed in further detail in Section 0. 

6.1.1.1 Estimated Recommended Plan Costs 

The estimated costs for the recommended plan and each recommended plan areas are provided 
in Table 2. Additional details and background information on cost estimates are provided in the 
Leve/3 Technical Report and Documentation. 

Table 2: Estimated Cost of Recommended Plan 

Description 

Area 1 
Element 1 
(Circle K Basin) 
Element 2 
(14th/15th Street Storm Drain and Basin 1) 
Element 3 
(16th Street/Ardmore Road Storm Drain) 
Element 4 
(South Mountain Avenue/17th Way Storm Drain) 

Subtotal Area 1 

Area 2 
Element 5 
(Basin 11 & Outfall Storm Drain) 
Element 6 
(20th Street/Euclid Avenue Storm Drain) 
Element 7 
(19th Street/South Mountain Avenue Storm Drain) 
Element 8 
(Basin 1 0/Heard Scout Pueblo BSC) 

Subtotal Area 2 

Recommended Plan 
* Estimated land cost for cost analysis purpose only. 
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Construction 
Land 

Total 
Cost 

Acquisition 
Cost /ROW Cost 

$8,290,000 *$2 ,767,000 $11,057,000 

$3,263,000 $0 $3,263,000 

$1,221 ,000 $60,000 $1,281,000 

$1 ,156,000 $0 $1 ,156,000 

$13,930,000 $2,827,000 $16,757,000 

$2 ,575,000 $1,194,000 $3,769,000 

$1,726,000 $3,000 $1,729,000 

$1 ,642 ,000 $82,000 $1,724,000 

$933,000 $502,000 $1,435,000 

$6,876,000 $1,781,000 $8,657,000 

$20,806,000 $4,608,000 $25,414,000 

Page 17 

! 



7 

Figure 7: Recommended Plan 
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19th Street I S. Mtn Avenue Storm Drain 

Recommended 
Plan Element 
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6.1.2 Environmental Considerations 

6.1.2.1 Introduction 

This section provides an overview of the environmental considerations for the recommended plan 
areas. Specific recommendations for each plan area are discussed in Sections 6.2 and 0. 
Additional information is provided in the Cultural and Biological Resources and Hazardous 
Materials Overview and Recommendations to Minimize Potential Environmental Impacts provided 
in the Level 3: Technical Report & Documentation. It includes the results of the assessment for 
biological resources, cultural resources, and hazardous materials sites within the Recommended 
Alternatives Area of Project Effect (APE). The APE includes 1 /4-mile buffer around the footprint 
of the recommended plan components. 

The Recommended Plan consists of two types of flood control structures, underground storm 
drains and detention basins. Impacts to the surrounding environment from the construction of 
underground storm drains along the existing roadways should be minimal because disturbance 
would be limited to within the existing ROW and the storm drains themselves would not be visible . 
Since the storm drains would be built within the existing roadway ROW, there would be no private 
property acquired. Temporary construction easements may be necessary in some locations. 
Construction activities adjacent to roadways would slow traffic movement and inconvenience 
motorists, typical of short-term impacts related to construction. Motorists would most likely take 
alternative routes to avoid the construction zone, which may result in an increase in cut-through 
traffic on some residential streets. Access to properties would be provided at all times and roads 
would remain open to traffic during construction except during brief periods of time to move 
equipment or large construction material. The contractor should notify affected residents at least 
14 days prior to the start of construction along affected streets so that they are aware of potential 
delays and inconveniences. Signs should be placed to direct motorists to alternative routes during 
construction. 

Due to prior disturbances, proposed basins will not likely cut off any small washes, or impact 
designated Waters of the United States (WUS). Impacts to Waters of the U.S. may require 
permit(s) from the U.S. Army Corps Engineers and mitigation as part of the requirements of 
Sections 404 and 401 of the Clean Water Act. 

6.1.2.2 Biological Resources 

The US Fish and Wildlife Service's (USFWS) current list of endangered , threatened , proposed , 
and candidate species occurring in Maricopa County (dated October 30, 2013) was reviewed to 
determine if any of these special status species have the potential to occur in the Recommended 
Alternatives APE. In addition, a list of special status species occurring in the vicinity of the 
Recommended Alternatives APE was obtained using the Arizona Game and Fish Department's 
(AGFD) On-line Environmental Review Tool. Four special status species were identified as having 
some potential to occur in the Recommended Alternatives APE: the chuckwalla (sensitive), lesser 
long-nosed bat (federally-listed endangered), So no ran desert tortoise (candidate for federal 
listing), and western burrowing owl (sensitive). Other biological resources that were identified 
included the presence of nesting birds that are protected under the Migratory Bird Treaty Act of 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3 - Recommended Plan Report 

1918, and the presence of native plant species that are protected under the Arizona Native Plant 
Law. 

The following recommendations are provided as a result of the preliminary assessment of 
potential project-related impacts to biological resources: 

• An appropriate wildlife service provider will conduct surveys prior to any construction 
activities to identify potential desert tortoise burrows and individual tortoises. Any 
Sonoran desert tortoise that is encountered during the survey will be removed and 
relocated outside the immediate construction area by the appropriate wildlife service 
provider following the AGFD's Guidelines for Handling Sonoran Desert Tortoises 
Encountered on Development Projects (AGFD 2007). 

• Construction workers will be advised of the potential for Sonoran desert tortoises to 
occur in the project area and the AGFD's Guidelines for Handling Sonoran Desert 
Tortoises Encountered on Development Projects (AGFD 2007) will be followed in the 
event that a So no ran desert tortoise is encountered . 

• Per a settlement agreement resulting from a lawsuit against the USFWS, there is a 
requirement for the USFWS to publish a proposal to list the Sonoran desert tortoise 
under the ESA in Fiscal Year 2015. If the Sonoran desert tortoise is proposed for 
federal listing prior to the construction of the planned improvements, additional 
mitigation measures and/or permitting may be required to address potential impacts to 
tortoises. The listing status of the Sonoran desert tortoise can be tracked on the 
USFWS's website at http://www.fws.gov/southwest!es/arizona. 

• Vegetation disturbance will be avoided to the extent possible during the bird breeding 
season, from February 15 to June 15, to minimize potential impacts to nesting birds. If 
vegetation clearing occurs during the breeding season , nest surveys will be conducted 
prior to the clearing activity to identify avoidance areas for active bird nests until the 
nestlings have fledged from the nests. 

• A protocol-level burrowing owl survey will be conducted to determine the presence or 
absence of burrowing owls in the Recommended Alternatives APE prior to construction. 
Any burrowing owls that are detected during the protocol surveys will be relocated by a 
permitted wildlife rehabilitator. 

• The District, as a public safety entity has been exempted from the provisions of the 
Arizona Native Plant Law and is not required to notify the Arizona Department of 
Agriculture prior to the destruction or removal of protected native plants. However as a 
courtesy, the District typically files a Notice of Intent to Clear Land with the Arizona 
Department of Agriculture prior to vegetation clearing activities. When appropriate, the 
District salvages valuable native trees and cacti at project sites. 
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6.1.2.3 Cultural Resources 

The Class I cultu ral resource inventory titled A Class I Cultural Resources Inventory Survey of 
16,000 Acres for the Hohokam Area Drainage Master Plan, Phoenix, Maricopa County, Arizona 
(Walsh 2011 ), identified five archaeological sites within the Recommended Alternatives APE. The 
following recommendations are provided as a result of the preliminary assessment of potential 
project-related impacts to cultural resources: 

• The entire Recommended Alternatives APE has not been previously surveyed. A Class 
Ill cultural resources survey that meets current ASM and SHPO and other professional 
standards for survey and site recording should be completed for the identified 
improvement areas prior to future ground-disturbing activities. Since the Recommended 
Alternatives APE is located within the limits of the COP, the COP may elect to perform 
these surveys using in-house staff or pre-approved environmental consultants. In areas 
where new survey is not necessary but previously recorded sites exist, a field visit 
should be conducted to evaluate each site's current condition and NRHP eligibility and 
to assess project impacts to NRHP-eligible cultural resources. Coordination and 
consultation with interested Native American tribes regarding Traditional Cultural 
Properties would also be necessary. 

• If it is not possible for the drainage improvements to proceed without impact to existing 
or newly recorded NRHP-eligible cultural resources, these resources should be treated 
in a manner consistent with the Secretary of the Interior's Guidelines for the Treatment 
of Historic Properties, applicable Arizona statutes, and COP regulations. 

• Pursuant to COP guidelines, archaeological monitoring may also be necessary when 
construction occurs within 50 feet of a projected prehistoric canal or within 250 feet of a 
known archaeological site. 

6.1.2.4 Hazardous Materials 

A records search for hazardous materials that consisted of an evaluation of various regulatory 
database search reports for the location of permitted and non-regulated hazardous material sites 
and solid waste facilities was conducted for the Recommended Alternatives APE. The search of 
Arizona Department of Environmental Quality (ADEQ) and Environmental Protection Agency 
(EPA) databases was conducted in October 2013 and identified a number of sites, facilities, and 
incidents reported within the Recommended Alternatives APE. The following recommendations 
are provided as a result of the preliminary assessment of potential project-related impacts to 
hazardous materials: 

• Based on the presence of sites within the Recommended Alternatives APE that are 
listed on the ADEQ and EPA databases, it is recommended that a Phase I 
Environmental Site Assessment be completed prior to construction activities to reduce 
the potential for unidentified hazardous materials to be encountered during construction. 
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• If hazardous materials are encountered during construction, work would cease at that 
location and the District would contact the respective agencies to arrange for the proper 
assessment, treatment, or disposal of those materials. 

6.1.2.5 Natural, Physical, and Social Environment 

Environmental considerations include the various aspects that make up the natural and built 
environments, and include those aspects of human and wildlife interaction with these resources. 
For most considerations, areas share similar characteristics. For example, all the sites are 
relatively flat in slope and include vegetation representative of the Sonoran Desert landscape. All 
sites are within or adjacent to build urbanized environments, including residential areas. The 
following sections contain descriptions of various environmental considerations, with specific 
notes given to the unique characteristics of each site when necessary. Otherwise, descriptions 
apply to all areas identified in the larger project area. 

Ecological Assessment 

Biotic Communities. All areas for consideration are located within the Lower Colorado 
River Valley subdivision of the Sonoran Desert scrub Biotic Community (Turner & Brown 
1994 ), which is characterized by high temperatures , generally low precipitation, and an 
assemblage of plant and wildlife species that is specifically adapted to these conditions. 

Habitat Types and Wildlife Species. All of the areas considered in the ADMP are either 
undeveloped parcels or parcels developed and landscaped consistent with Upper Sonoran 
Desert theme landscaping. Habitat values in each of the areas are consistent. Common 
wildlife species that are likely to occur in these areas include birds such as house sparrow 
(Passer domesticus), European starling (Sturnus vulgaris) , rock dove (Columba Iivia), red
tailed hawk (buteo jamaicensis) , Harris's hawk (Parabuteo unicinctus), cactus wren 
(Campylorhynchus brunneicapil/us) white-winged dove (Zenaida asiatica) , mourning dove 
(Zenaida macroura) , Gila woodpecker (malanerpes uropygialis) , Gambel's quail (Cal/ipepla 
gambelii) , curved-billed thrasher (Toxostoma curvirostre), and roadrunner (Geococcyx 
californianus); mammals such as the kangaroo rat (Dipodomys spp.), cactus mouse 
(Peromyscus eremicus) desert cottontail ( Sylvilagus auduboni) , and coyote (Canis latrans); 
and reptiles such as the Mediterranean gecko (Hemidactylus turcicus) , side-blotched lizard 
(Uta stansburiana), tiger whiptail lizard (Aspidoscelis tigris) , and western diamondback 
rattlesnake (Crotalus atrox). 

Sensitive Species. No sensitive species are known to exist within the any of the plans 
outlined in the recommended plan. The Phase II report of this planning effort specifically 
outlines all sensitive species within reasonable proximity of the project area. This report 
identified that while not currently present or documented , there is habitat potential for 
So no ran Desert Tortoise ( Gopherus morafkai) and Western Burrowing Owl (Athene 
cuncularia hypugaea). If surveys prior to construction identify the presence of either of 
these species, established protocols set by U.S. Fish and Wildlife Service will be followed. 
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Water Resources. There are no natural surface water resources within any areas within 
consideration of this plan . Constructed water courses include the Western Canal and the 
North Branch Highline Canal. 

Air Quality. The project area is in an area where the State Implementation Plan (SIP) 
contains transportation control measures and the National Ambient Air Quality Standards 
(NAAQS) are not being met for PM1o and ozone (both 8-hour and 1-hour standards). Some 
deterioration of air quality may be expected during construction due to the operation of 
construction equipment combined with the slower traffic speeds associated with a 
construction zone. Roads surrounding the project areas are primarily minor arterials, or 
local, residential roads with minimal traffic . . Some deterioration of air quality will also result 
from dust generated during construction. This will be controlled and minimized with 
construction techniques and watering areas during construction . The contractor would be 
required to observe and comply with all air pollution ordinances, regulations, orders, etc., 
from those agencies having jurisdiction. The proposed flood control improvements would 
not cause or contribute to a violation or increase the frequency or severity of an existing 
PM10 violation once construction is completed. Therefore, there would be no substantial 
impact to air quality with the implementation of the project. 

Visual Resources. Visually, most of the areas affected by the recommended alternatives 
(with the exception of Basin 1 0 - Heard Scout Camp), are characterized by urban 
development, including roads, sidewalks, power lines, houses, and other constructed 
environments. Impacts to visual environments will be minimal, and limited to construction. 
These areas are all currently open space in one form or another, including undeveloped 
vacant lots, or constructed park facilities such as Circle K Park. These areas provide visual 
relief, with open spaces, natural settings, and park atmosphere in an area characterized by 
urban development. During construction, equipment will be present. After construction, 
visual resources will return to previous conditions, including open space, natural-appearing 
berms, and Sonoran Desert landscaping. 

Social Environment 

Property Acquisition. With the exception of Circle K Park, the acquisition of land and/or 
ROW will be required for the proposed detention basins. In addition, drainage easements 
will be required for channel grading and the construction of a low block wall west of 19th 
Street and to connect existing storm drain outlets to the proposed storm drain on Euclid 
Avenue as well as Circle K Park. 

Access. All areas are adjacent to roads within the transportation system of the COP, and 
access is available at all proposed sites. In no case would construction restrict access to 
any commercial or private properties near or adjacent to the project areas. 

Noise. Noise associated with construction equipment would occur during construction 
periods. This would cease once construction is completed. 
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Title VI/Environmental Justice. No Title VI/Environmental Justice issues are anticipated 
for flood control activities at any of the sites considered in this plan. 

6.1.2.6 Measures to Reduce Impacts 

1. Minimize disturbance to native vegetation, specifically xeroriparian vegetation during 
construction by avoiding mature/key vegetation and natural features such as washes 
when feasible. Incorporate unique topographical features such as washes and rock 
outcroppings where possible. Salvage and replant native trees and cactus where 
feasible. 

2. Complete a biological evaluation for sensitive species impact prior to final design to 
specifically identify areas of suitable habitat to be avoided. Restore any habitat lost to 
existing conditions in terms of plant density and mix and variety of species. 

3. Avoid disturbance to Waters of the United States. 

4. If hazardous materials are encountered during construction, work would stop at that 
location, and the District would contact the respective agencies to arrange for the proper 
assessment or treatment of those materials and resources. 

5. The completion of a Phase I ESA during the design phase is recommended to identify 
any recognized environmental concerns. 

6. The contractor would observe and comply with all air pollution ordinances, regulations, 
orders, etc., from those agencies having jurisdiction. 

7. According to current agency standards, the contractor should place signs prior to the 
start of construction along the roads to be impacted by the project to notify motorists of 
the upcoming project. 

8. The completion of a Class Ill intensive pedestrian cultural resource survey at all affected 
sites in the study area during the final design is recommended to identify any impacts to 
potentially eligible or eligible NRHP cultural resource sites. 

6.1.3 Landscape Aesthetics and Multi-Use Considerations 

6.1.3.1 Multi-Use/Recreation Considerations 

At more than 16,000 acres, South Mountain Park/Preserve is the largest municipal park in the 
country, attracting more than 3 million visitors a year according to the COP's website. The 
Park/Preserve incorporates large undisturbed areas of open space with steep and varying 
topography, scenic vistas, wildlife habitat and access through 51 miles of public trails. 

The proposed detention basins would provide open space and recreation opportunities for the 
adjacent neighborhoods that complement and provide access to recreation opportunities at South 
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Mountain Park and the regional trail system. Circle K Park provides a unique opportunity to 
combine mutually beneficial community recreation with flood hazard mitigation facilities. 

6.1.3.2 Aesthetic Considerations 

In general , the intent of basin landscaping is to integrate storm water storage facilities with 
adjacent landscapes by using soft landforms and park-like or native vegetation. The addition of 
sidewalks and multi-use paths with street and buffer landscaping will serve as a unifying element 
with the adjacent residential neighborhood. The organization , density, and selection of plant 
material should reflect the landscape character of adjacent properties and be in line with the 
recommended Landscape Design Themes established in the CSFHM approach. Proposed basins 
outside of Circle K Park and within the municipal boundaries of the COP will be landscaped and 
re-vegetated in accordance with the COP and District landscape and aesthetic guidelines. 

The intent of the basin design is to create functioning drainage structures that are visually 
compatible with their immediate surroundings, and do not contrast in color, line, scale, and form, 
within three years after construction. To minimize visual impacts basins would not be fenced, and 
railings would be minimized and used only where the height and/or location of a structure requires 
them for public safety. Proposed Landscape Design Themes and Aesthetic Design guidelines 
and Criteria are described in more detail in Appendix B. 

6.1.3.3 Landscape Design Themes and Aesthetic Design Guidelines and Criteria 

The basin components of the Recommended Plan are adjacent to various types of residential 
development and native desert landscapes. Residential development consists of two types: low
density desert neighborhood (1/2-1 acre lot sizes) and higher-density, planned area development 
housing (up to 1/2 acre lots). The planned area developments have a more uniform appearance 
that include similar architectural elements, narrow lots, mixed ornamental and desert landscaping, 
masonry perimeter walls, curbs, gutters, sidewalks and street lighting . The low-density 
neighborhoods have a variety of architectural styles and materials arranged in a more irregular 
pattern with some of the natural desert vegetation preserved . In these areas the streets are 
generally rural in character (i.e. without developed curbs and sidewalks) and there are overhead 
util ities present. The terrain ranges from relatively flat to slightly hilly, with scattered rock 
outcroppings near the base of South Mountain. Much of the project area landscape has been 
previously disturbed , so vegetation that would be expected in predevelopment conditions, 
including palo verde, mesquite and ironwood trees , and a variety of cacti , including saguaros, are 
no longer prevalent in the proposed basin areas. 

Each of the four basin areas would require a different landscape design approach depending on 
their setting and site characteristics. For example Circle K Park would build upon its current use 
as an important neighborhood recreational resource , and its historic identity as a "desert oasis", to 
provide a user-friendly landscape that provides for multiple uses of the site. Basin 11 (20th St. 
and Desert Lane) reflects the interface of lower density residential uses to the south and east, 
higher density to the north and west, and its proximity to the Highline Canal for recreational trail 
access. The landscape treatment at Basin 10 would restore the Upper So no ran bajada landscape 
of the South Mountain Park/Preserve at the Heard Pueblo Scout Camp. Improvements at Basin 1 

Hohokam Area Drainage Master Plan {Phase II) 
Level 3- Recommended Plan Report 

will consist primarily of a landscape restoration/re-vegetation effort with multi-use path 
enhancements. 

6.2 AREA 1 

6.2.1 Existing Flooding Conditions 

Historic drainage complaints and identified flooding issues in Area 1 are focused primarily on the 
drainage corridor that conveys mountain runoff to the north roughly between 14th Street and 16th 
Street resulting in flooding along and downstream of the Highline Canal and along 16th Street. 
The source of floodwater can be primarily attributed to mountain runoff from two washes; local 
street drainage; the concentration of floodwater at Circle K Park and 16th Street; and the lack of 
any significant comprehensive drainage infrastructure or outfalls (see Photo 4). 

At 15th Street, south of Dobbins Road , a wash discharges runoff from the mountains to 15th Street. 
This floodwater is conveyed overland and along 15th Street to Dobbins Road. At Dobbins Road , 
floodwater either continues north as shallow overland flow or drains to the east towards 16th 
Street. At 16th Street, another wash dischar~es runoff from the mountains to Dobbins Road. This 
floodwater is conveyed north either along 16t Street or through an existing culvert and rectangular 
channel through the Montana Vista development. 

Photo 4: Flooding along the Highline Canal at Circle K Park (left) and 16th Street (right) 

This floodwater combined with local street drainage and the lack of drainage infrastructure results 
in street and overland flooding along the 14th - 16th Street corridor and South Mountain Avenue. 
Much of this floodwater is conveyed to Circle K Park and concentrates along the east boundary of 
park (14th Street and South Mountain Avenue) where a riprap lined , gabion inlet to a small 
detention basin has been constructed to help mitigate erosion and downstream flooding . Despite 
these improvements, floodwater has overtopped the Highline Canal and flooded downstream 
properties. The concentration of floodwater at 161h Street and the Highline Canal is also a 
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problem. At this location the accumulation of sediment in the road and in an inlet to a local 
retention basin have caused flooding of residences and local streets. 

Area flooding conditions have been documented in historic complaints received by the COP and 
evident from photos provided by residents from flooding during recent storm events in July 2008 
and July 2010. The flooding conditions are also supported by the results of the Base Conditions 
FL0-2D models. 

6.2.2 Recommended Plan Elements 

The recommended plan for Area 1 has several major plan elements that can be constructed 
separately as funding is made available. The proposed improvements will capture and convey 
mountain and street runoff to a proposed detention basin to be constructed within Circle K Park 
(Basin 5). The detention basin will attenuate flow and be drained by an existing storm drain inlet 
in the park. All of the proposed storm drains are located within existing ROW. These plan 
elements are briefly described below and are shown in Figure 8. 

1) Basin 5-Circle K Park. This plan element includes the proposed redevelopment of 
Circle K Park to provide a minimum of 32.4 acre-ft of detention storage (Basin 5) for the 
1 0-year event and will serve as the outfall for three storm drain systems proposed for 
Area 1. The conceptual basin design varies from 6 to 12 feet in depth and provides 
55.1 acre-ft of storage and is drained through an inlet connection to an existing 24" 
storm drain lateral on 14th Street that is connected to a COP storm drain main line along 
Baseline Road. Approximately 135 ft of 24" pipe hydraulically connects the upper and 
lower basins proposed in the concept design. 

2) 14th/15th Street Storm Drain. This plan element includes a storm drain and a high 
capacity inlet to capture runoff from the mountains prior to 15th Street and Dobbins 
Road. The proposed storm drain ultimately discharges flows to the southeast corner of 
the proposed detention Basin 5 (Circle K Park). 

The storm drain element includes approximately 3,622 linear feet of 2-60" storm drain 
(for a total quantity of 7,245 ft) . The storm drain is located within the existing road right
of-way and its alignment runs from the southeast corner of Basin 5 (Circle K Park), 
south along 14th Street, east along Dobbins Road , and then south along 15th Street. 
Due to the steep roadway grades and the size of the proposed storm drain, junction 
structures that allow for elevation drops are proposed at many manhole locations in 
order to reduce pipe velocities to meet the District's maximum pipe velocity criteria of 15 
fUs. 

A high capacity inlet such as a pipe with a headwall or drop inlet is proposed at the 
upstream end of the storm drain (15th Street south of Dobbins Road) in order to capture 
runoff from the mountains prior to it spreading out overland and reaching Dobbins Road. 
Additional catch basin inlets are needed along the length of the storm drain line to 
capture runoff and bypassing flows. 
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3) Basin 1 and 16th Street/Ardmore Road Storm Drain. This plan element includes a 
storm drain, a high capacity drop inlet and a graded basin (Basin 1) to facilitate 
capturing floodwater into the storm drain. The storm drain eventually discharges flows 
to the southeast corner of proposed detention Basin 5 (Circle K Park). 

The storm drain element includes approximately 3,022 feet of 48" storm drain . The 
storm drain alignment is located within the existing road right-of-way and runs from the 
southeast corner of Basin 5 (Circle K Park), east along Ardmore Road , and then south 
along 16th Street to Dobbins Road. 

A high capacity drop inlet is proposed at the upstream end of the storm drain to capture 
runoff from the mountains at the intersection of 16th Street and Dobbins Road, reduce 
the flow to the existing channel located downstream and the amount of floodwater being 
conveyed down the proposed storm drain on 16th Street. The inlet will be located in a 
graded basin (Basin 1) in an acquired parcel at the northwest corner of 16th Street and 
Dobbins Road. Additional catch basin inlets are also needed along the length of the 
storm drain line to capture runoff and bypassing flows. 

The conceptual design for Basin 1 is approximately 4 feet in depth and will provide a 
nominal amount of detention storage (0.6 acre-ft). It is primarily graded to help capture 
runoff that sheet flows across the intersection into a high capacity drop inlet and to allow 
flow exceeding the capacity of the inlet to overflow to the northwest to the existing 
rectangular channel and 1 O'x4' box culvert that runs parallel to 16th Street. Erosion 
protection will be provided along the roadway edge of pavement to prevent erosion and 
undermining of the pavement section. 

4) South Mountain Avenue Storm Drain (West). This plan element consists of a storm 
drain system designed to capture drainage along South Mountain Avenue and includes 
laterals on 15th Street and 1 yth Way. The storm drain discharges to the east side of the 
proposed detention Basin 5 (Circle K Park) at South Mountain Avenue. 
The storm drain mainline on South Mountain Avenue includes: 

• 658 feet of 48" storm drain , 
• 742 feet of 42" storm drain and, 
• 694 feet of 36" storm drain 

The 15th Street and 1 yth Way storm drain laterals consist of 660 feet and 978 feet of 24" 
storm drain, respectively. Catch basins inlets along the length of the storm drain line 
are proposed to capture street runoff including mountain runoff that may bypass 
upstream improvements. 
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1 Project Plan Element 

Figure 8: Recommended Plan elements for Area 1 

6.2.3 Environmental Considerations 
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The basin sites identified in Area 1 have very different characteristics. While both are part of the 
same hydrologic system, are relatively flat , include Upper Sonoran Desert vegetation and are 
found within built urban environments, one is a designed and active public park and the other is a 
naturalized and highly visible component of a developed residential area. The following sections 
contain descriptions of various environmental considerations, with specific note given to the 
unique characteristics of each site when necessary. 

6.2.3.1 Natural and Physical Environment 

Basin 5 would be located in Circle K Park, a neighborhood park that includes recreation facilities 
such as lighted fields and tennis courts, a playground, exercise trail, parking and a historic building 
which houses the South Division of the Parks Department offices. The proposed basin would be 
integrated into new recreational facilities such as turf-grass athletic fields. Basin 5 will be 
designed with gentle side slopes and to include irrigated turf and plantings, encouraging public 
access to all parts of the park. 

Basin 1 is a small site at the intersection of two local streets that is not used for recreational 
activities, and would be designed in such a way that it is consistent with the natural and built 
landscape of the neighborhood. 

Ecology 

Biotic Communities. Circle K Park would have a combination of developed landscaping, 
irrigated turf-grass for sports fields, landscaped areas, and open space landscaped with 
native and adapted desert plantings. Basin 1 would utilize a native desert landscape 
approach and improve vegetation diversity. 

Habitat Types and Values. Both areas considered in Area 1 would restore or enhance 
existing habitat, consistent with the surrounding Upper Sonoran Desert landscape and 
neighborhood recreational uses. 

Sensitive Species. No sensitive species are known to exist within Area 1. 

Water Resources. The addition of detention basins in Area 1 will not alter current natural 
watercourses and will provide opportunities to support native vegetation in both upland and 
riparian settings. 

Air Quality. There may be some deterioration of air quality during construction due to the 
operation of construction equipment and slower moving traffic, but the finished features 
would be landscaped in such a way to minimize the potential for airborne dust. 

Visual Resources. Each of the areas affected would be designed in such a way to blend 
with the surrounding landscape to minimize and mitigate visual disturbance. 

Page 24 



6.2.4 Landscape Aesthetics and Multi-Use Considerations 

6.2.4.1 Multiple Use Considerations 

Circle K Park is a COP neighborhood park that is approximately 32 acres in size. Formerly a 
privately owned resort with a large swimming pool , the property was acquired by the COP in the 
early 1960s, the pool was removed and the park improved to include recreation facilities such as 
lighted fields and tennis courts, a playground , exercise trail , parking and a historic building which 
houses the South Division of the Parks Department offices. 

As part of the development of Basin 5, the park will be re-designed and re-constructed to include 
improved recreational facilities, access from the neighborhood and to the regional trail system, 
and improved traffic circulation and parking , along with the preservation of the historic building 
and valued landscape elements at the site. Basin storage areas will be surfaced with landscape 
materials such as turf grass and decomposed granite, and include multiple-use paths that 
encourage recreational use. A potential view of Circle K Park improvements is shown below in 
Figure 9. 

Basin 1 is located on a 0.69 acre parcel. It is does not provide significant storage or flood 
attenuation and its size, location, and functionality significantly limits its multi-use potential. 
Landscaping and aesthetic treatments consistent with the adjacent developments are proposed. 

Figure 9: Potential View of Circle K Park from Northeast toward South Mountain Park 

6.2.4.2 Aesthetic Considerations 
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Circle K Park will be designed through a public process in accordance with the COP Parks and 
Recreation capital improvements projects process, ensuring a high degree of attention to design 
and aesthetic quality, while meeting the recreational needs of the neighborhood. All improvements 
will be constructed in accordance with COP Parks' standards and guidelines and District flood 
hazard mitigation requirements. 

As stated earlier, the intent of these basin designs is to integrate storm water storage facilities with 
the surrounding landscape by using soft landforms, and ornamental and native vegetation. 
Sidewalks and multi-use paths, with street and buffer area landscaping, will provide a unifying 
element with the adjacent neighborhood. 

An existing multi-use trail runs parallel to the Highline Canal offering opportunities to connect to a 
larger regional system of trails throughout Maricopa County. Multi-use path loops at Circle K Park 
will be connected to this path promoting improved neighborhood access to this facility. Potential 
future seating nodes and overlooks provide places for people to rest and view restored basin 
areas. The proposed Basin 1 is adjacent to residential uses and would provide primarily aesthetic 
opportunities in semi-natural , enhanced desert open space. To minimize visual impacts basins 
would not be fenced, and railings would be minimized and used only where the height and/or 
location of a structure requires them for public safety. 

Structure Types and Structure Methods 

Structure Types deemed context sensitive include: Underground Pipes and Storage 
Basins. Structural Methods deemed context sensitive include: Natural, Soft and Semi-soft 
Structural Methods. 

Landscape Design Themes 

Proposed basins in Circle K Park would be formed using with gentle side slopes and 
designed to include irrigated turf and plantings, encouraging public access to all parts of the 
park. Hard structures required for flood hazard mitigation would include natural materials, 
such as locally sourced boulders, stone and earth and should be designed using 
aesthetically appealing approaches, such as: integral colored concrete and 
patterned/textured surfaces that blend with the surrounding environment. Basin 1 would be 
developed using a natural approach with gentle contours and native vegetation as well as 
meeting COP development standards. 

The Landscape Design Themes deemed context sensitive include: Enhanced Desert, 
Desert Park and Desert Oasis at Circle K Park and Semi-natural Sonoran Desert or 
Enhanced Desert at the Basin 1 site. 
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6.2.5 Land Acquisition/Right of Way 

All storm drains are located in existing ROW. Basin 1 will require the acquisition of a 0.69 acre 
parcel at the northwest corner of 161

h Street and Dobbins Road . The 31 .76 acre Circle K Park 
owned by the COP but is included as part of the actual cost of the land. This cost could potentially 
be considered as part of the contribution by the COP towards implementation of this element of 
the ADMP. 

6.2.6 Utility Conflicts 

It is assumed that all waterline crossings will require relocation. No sanitary sewer or irrigation 
facility conflicts are anticipated. 

6.2. 7 Estimated Cost 

A summary of estimated costs for Area 1 plan elements is provided in Table 3. Unit costs and 
detailed cost estimates are provided in the Level 3 Technical Report and Documentation. 
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Table 3: Estimated Cost of Area 1 Plan Elements 
Description Unit Quantity Unit Price Cost 

Construction Costs 
Misc. Removals (pavement, fencing, culverts, etc ... ) LS 4 $75,000 $300,000 
Basins 

Basin 1 (16th St & Dobbins) Excavation CY 1,332 $8.40 $11 ,189 
Basin 1 (16th St & Dobbins) Fill CY 593 $3.00 $1,779 
Basin 5 Excavation CY 149,800 $8.40 $1 ,258,320 
Basin 5 Fill CY 35,460 $3.00 $106,380 

Storm Drains 
24in LF 1,773 $120 $212,760 
36in LF 694 $160 $111,040 
42in LF 742 $190 $140,980 
48 in LF 3,680 $220 $809,600 
60 in LF 7,245 $290 $2,101,050 

Manholes EA 20 $6,000 $120,000 
Drop Structures EA 8 $10,000 $80,000 
Headwalls EA 5 $8,000 $40,000 
Inlet Structures EA 2 $10,000 $20,000 
Utility Relocations 

Water EA 19 $10,000 $190,000 
Landscaping Basin 1 (16th St & Dobbins) AC 0.7 $40,000 $28,000 
Park Reconstruction (Basin 5-Circle K Park)3 LS 1.0 $4,475,550 $4,475,550 

Subtotal Construction $10,006,648 
Contingency (20%) $2,001,330 
Subtotal Construction (w/Contingency) $12,007,977 
Design Cost (10% incl. ContingencyCost) $1,200,798 
Construction Administration (6% incl. Contingency Cost)) $720,479 

Total Construction & Design Costs (rounded to $1000) $13,930,000 

Land Acquisition/Right-of-Way Costs 
Basin 1 (Vacant parcel 16th St/Dobbins) AC 0.69 $87,120 $59,828 
Basin 5 (Circle K Park)4 AC 31.76 $87,120 $2,766,757 

Total Land Acquisition/Right-of-Way Costs(rounded to $1000) $2,827,000 

TOTAL COST 
$16,757,000 ESTIMATE 

Notes: 
1) Excavation Unit Prices increased to account for basin amenities and design elements. 
2) Storm Drain Unit Prices increased to account for catch basins, pipe laterals, and other design elements. 
3) Circle K Park reconstruction costs are detailed and estimated separately (see Level 3 Technical Report & Documentation 
4) Estimated land cost for cost analysis purpose only. 
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6.3 AREA 2 

6.3.1 Existing Flooding Conditions 

Historic drainage complaints and identified flooding issues in Area 2 are focused primarily on the 
drainage corridor that conveys mountain runoff to the north roughly between 19th Street and 21st 
Place resulting in street and residential flood along 19th Street, 20th Street, Euclid Avenue and 21st 
Place. In addition, floodwater overtopping the Highline Canal east of 20th Street contributes to 
flooding and erosion through the Pines at South Mountain development located immediately 
downstream. The source of floodwater can be primarily attributed to mountain runoff from two 
washes; local street drainage; the concentration of floodwater along 19th Street, Euclid Avenue 
and 21 st Place; and the lack of any significant comprehensive drainage infrastructure or outfalls. 

An unnamed wash from South Mountain Park passes through the Heard Scout Pueblo Boy Scout 
Camp and crosses Dobbins Road through a large arch culvert just west of 19th Street. The wash 
continues north to a 2-6'x4' box culvert that crosses 18th Way/Gwen Street and discharges to a 
series of small linear basins, weirs and grade control structures along 19th Street. The discharge 
from the wash and culvert exceeds the capacity of the basins, overtops the facilities and drains 
north along 19th Street (see Photo 5). From Euclid Avenue to South Mountain Avenue, 19th Street 
has an inverted crown to help convey runoff. Consequently, a significant amount of flow is 
conveyed along 19th Street to South Mountain Avenue flooding the streets and potentially flooding 
adjacent properties. At South Mountain Avenue, the roadway generally slopes to the west 
contributing to flooding along South Mountain Avenue and eventually 16th Street. 

Photo 5: Small linear basins along 19th St. (left) and 19th St. with inverted crown (right) 

The 1 0-year peak discharge for the unnamed wash also exceeds the existing culvert and wash 
capacity, resulting in the breakout of flow from the channel upstream of the culvert. Breakout flow 
travels northwesterly overland and through streets contributing to flooding along Euclid Avenue, 
17th Way, South Mountain Avenue and 16th Street. 
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East of 20th Street, the mountain runoff from a couple of drainage areas pond along the south 
boundary of the Siesta Foothills development located at Euclid Avenue and 20th Street. Two drop 
inlets are located along the south boundary of the development to capture and convey the offsite 
flows through the development in an existing storm drain system that discharges directly to Euclid 
Avenue through a 48" storm drain outlet. An existing 18" storm drain line also crosses 20th Street 
and also discharges to Euclid Avenue through a bubble up outlet just east of 20th Street. With no 
dedicated downstream conveyance, this flow drains north through residential properties 
contributing to flooding between Euclid Avenue and the Highline Canal (see Photo 6). 

Photo 6: Existing storm drain outlets to Euclid Ave. & downstream residential properties. 

A separate drainage area that concentrates flow at 21 st Place, floods residences along 21st Place 
and also contributes to flooding along Euclid Avenue and between Euclid Avenue and the Highline 
Canal (see Photo 7). 

Photo 7: Residential flooding along 21st Place. 

Area flooding conditions have been documented in historic complaints received by the COP and 
evident from photos provided by residents from flooding during recent storm events in July 2008 
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and July 2010. The flooding conditions are also supported by the results of the Base Conditions 
FL0-20 models. 

6.3.2 Recommended Plan Elements 

The recommended plan for Area 2 has several major plan elements that can be constructed 
separately as funding is made available. The plan's elements consist of a storm drain collection 
system that captures street and mountain runoff and conveys it to a proposed detention basin 
adjacent to the Highline Canal (Basin 11 ). The detention basin will attenuate flow and will drain to 
an existing storm drain on Baseline Road . Basin 10 is proposed to capture mountain runoff and 
attenuate flows prior to discharging to the existing storm drain inlets in the Siesta Foothills 
development and the proposed storm drain along Euclid Avenue. In addition, to help contain flow 
within the channel, a low block wall and channel grading is proposed for the unnamed wash that 
discharges runoff to 19th Street north of Dobbins Road. These plan elements are described below 
and are shown in Figure 1 0. 

5) Basin 11 and Outfall Storm Drain. This plan element includes a proposed detention 
basin to be located in the vicinity of the Highline Canal and 20th Street (Basin 11) and a 
storm drain outfall pipe to be connected to an existing storm drain pipe on Baseline 
Road. 

For the 1 0-year event, Basin 11 will require a minimum of 29.3 acre-ft of detention 
storage and will serve as the outfall for two storm drain systems proposed for Area 2. 
The conceptual basin design ranges from 7 to 12 feet in depth, provides 31 acre-ft of 
storage and currently is located in a 9.1 acre parcel located southeast of the Highline 
Canal and 20th Street because hydraulically it is the best location. The basin could 
alternatively be located in an undeveloped parcel northwest of the Highline Canal and 
20th Street. However, this site is considered more challenging because it would require 
crossing the Highline Canal with multiple large diameter pipes to outlet the proposed 
storm drain resulting in higher costs and a deeper basin. 

The basin will be drained by 3,199 feet of proposed 24" storm drain that runs north on 
20th Street, under the High line Canal to Baseline Road within existing ROW. The storm 
drain will then continue west on Baseline Road to connect to an existing 30" storm 
drain. The existing storm drain is connected to the COP's 16th Street storm drain main 
line that ultimately discharges flows to the Salt River. The 24" basin outlet storm drain 
capacity is assumed to be reserved to drain the basin so no inlets are proposed in the 
recommended plan along the length of the basin outlet. Future design and analysis 
may determine that new inlets can be constructed and connected to the basin outlet 
without impacting its capacity to adequately drain the basin . 

6) 20th Street/Euclid Avenue Storm Drain. This proposed element of the plan t consists 
of a storm drain system designed to capture drainage along 20th Street, Euclid Avenue 
and 21 st Place. It also connects to two existing storm drain outlets and serves as an 
outfall to a major lateral on South Mountain Avenue. The storm drain discharges to the 
southwest corner of the proposed Basin 11 . Figure 10: Recommended Plan elements for Area 2 
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The storm drain extends south from the southwest corner of Basin 11 along 20th Street 
to Euclid Avenue, east along Euclid Avenue to 21 st Place and then south on 21 st Place. 
The storm dra in will be connected to two existing storm drain outlets on Euclid Avenue: 
an 18" connection to an existing storm drain bubble-up outlet and a connection to an 
existing 48" storm drain outlet. The proposed storm drain is located within the existing 
road ROW except for easements needed to connect to the existing storm drain outlets. 

The 20th StreeUEuclid Avenue storm drain includes: 

On 20th Street 
• 1333 feet of 48" storm drain , and 
• 786 linear feet of 2-60" storm drain (for a quantity of 1572 feet) 

On Euclid Avenue (with pipe connections and 21 st Place Lateral) 
• 542 feet of 48" storm drain that includes 92 feet for connection to an existing 

48" storm drain outlet, 
• 517 feet of 36" storm drain, 
• 429 feet of 30" storm drain , and 
• 33 feet of 18" storm drain for connection to an existing 18" bubble-up outlet. 

Due to the steep roadway grades and the size of the proposed storm drain, a junction 
structure that allows for an elevation drop is proposed at the connection with the 19th 
StreeUSouth Mountain Storm Drain lateral in order to reduce pipe velocities to meet the 
District's maximum pipe velocity criteria of 15 ft/s. 

Catch basins inlets along the length of the storm drain line are needed to capture street 
runoff including mountain runoff that may bypass upstream improvements. 

19th Street/South Mountain Avenue Storm Drain and Wash Improvements. This 
proposed element of the plan includes storm drains, a high capacity inlet, and 
improvements to the existing wash (grading and construction of a block wall) to help 
contain flow to the wash . 

The proposed storm drain element is a lateral connected to the 20th Street/Euclid 
Avenue storm drain main line at 20th Street and South Mountain Avenue. It extends 
west from 20th Street along South Mountain Avenue, then south along 19th Street and 
terminates at a high capacity inlet at the outlet of an existing 2-6'x4' box culvert for an 
unnamed wash. 

The storm drain element includes: 

On South Mountain A venue 
• 659 linear feet of 2-60" storm drain (for a quantity of 1318 feet) 

On 19th Street 
• 74 feet of 54" storm drain , 

• 1002 feet of 60" storm drain , 
• 602 feet of 66" storm drain, and 
• 122 feet of 72" storm drain 
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Due to the steep roadway grades and the size of the proposed storm drains, junction 
structures that allow for elevation drops are proposed at many manhole locations to 
reduce pipe velocities to meet the District's maximum pipe velocity criteria of 15 ft/s. 
Catch basins inlets along the length of the storm drain line are also needed to capture 
street runoff including mountain runoff that may bypass upstream improvements. 

A high capacity drop inlet is proposed at the upstream end of the storm drain to capture 
flow from an unnamed wash, prior to it being discharged to 19th Street. The inlet is 
located within the wash and near the outlet of an existing 2-6'x4' box culvert. Because 
19th Street has an inverted crown , inlets would need to be located within the valley 
gutter that is the centerline of the road . 

Upstream of the box culvert, a 200-foot long, 2-3 foot high block wall and channel 
grading to widen and lower the existing wash in the vicinity of the box culvert inlet is 
proposed to help contain the 1 0-year design discharge within the wash. To contain flow 
for the design event, the top of wall elevation is set at 1281 ft and the wall should be 
connected to an existing wall at the north end . The wall will be overtopped during the 
1 00-year event; however, it is not modeled to fail. Consequently, the wall should be 
designed with adequate reinforcing steel and a continuous footing of sufficient depth 
and integrity to prevent overturning , sliding or slope failure upon being overtopped . 

Most of the storm drains will be located within existing ROW; however, easements are 
required for the block wall and grading improvements along the existing wash as well as 
to construct the high capacity inlet at the upstream end of the storm drain system. 

8) Basin 10. This plan element is a proposed detention basin located within the grounds 
of the Heard Scout Pueblo Boy Scout Camp (BSC) just east of 20th Street and Dobbins 
Road. For the 1 0-year event, the basin should provide a minimum of 6.6 acre-ft of 
detention storage. The conceptual basin design is located in a 5.8 acre easement, 
provides 8 acre-ft of storage volume, and varies from 5 to 12 feet in depth. The basin 
will be drained by two 24" basin outlet pipes (136 feet total) connected to two existing 
drop inlets constructed as part of the Siesta Foothills development. These drop inlets 
discharge to an existing 48" storm drain that will be connected to the proposed 20th 
StreeUEuclid Avenue storm drain. 

6.3.3 Environmental Considerations 

The proposed basin areas in Area 2 share similar characteristics. The sites are both relatively flat , 
and include vegetation representative of the Upper Sonoran Desert landscape. Both sites are 
within or adjacent to built urban environments, including residential areas. The following sections 
contain descriptions of the environmental considerations, with specific note given to the unique 
characteristics of each site. 
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6.3.3.1 Natural and Physical Environment 

Basin 1 0, located at the Heard Pueblo Boy Scout Camp, would be situated at the base of the COP 
South Mountain Park/Preserve. The area is currently used for dispersed recreation activities 
associated with the Scout Camp. The site is fairly undeveloped , aside from recreation resources 
such as informal trails and some picnic shelters and tables. The proposed basin will be designed 
to fit into the existing native landscape, utilizing soft landforms and non-irrigated native vegetation. 

Basin 11 , adjacent to the Highland Canal , is envisioned to be an open space parcel that provides 
passive recreation uses for the neighborhood . Currently undeveloped and held in private 
ownership, the basin will be designed with gentle side slopes and incorporate natural Lower 
Sonoran Desert landscaping with edge areas along the street that integrate rolling topography and 
mounding to provide interest along the streetscape. 

Ecology 

Biotic Communities - Basins 1 0 and 11 would restore Upper Sonoran Desert upland and 
riparian landscapes by utilizing a diverse mix of native plant materials. 

Habitat Types and Values - Both areas considered in Area 2 would restore or enhance 
existing habitat, while accommodating neighborhood recreational use. 

Sensitive Species - No sensitive species are known to exist within Area 2. 

Water Resources - The addition of detention basins in Area 2 will not alter current natural 
watercourses and will provide opportunities to support native vegetation in both upland and 
riparian settings. 

Air Quality- There may be some deterioration of air quality during construction due to the 
operation of construction equipment and slower moving traffic, but the finished features 
would be landscaped in such a way to minimize the potential for airborne dust. 

Visual Resources - Each of the affected areas would be designed in such a way to blend 
with the surrounding landscape to minimize and mitigate visual disturbance. 

6.3.4 Landscape Aesthetics and Multi-Use Considerations 

Basin 10 is an open space stormwater basin that would allow for passive recreational uses similar 
to those that already occur at the existing Scout Camp. Adjacent to South Mountain 
Park/Preserve, the basin area would blend with the nearby natural Upper and Lower Sonoran 
Desert landscapes, providing buffer areas along the streets and adjacent development areas that 
integrate rolling topography and provide visual interest and screening of the basin. 

Basin 11 will be an open space area that provides passive recreation uses for the neighborhood. 
Adjacent to the Highline Canal, the basin will mimic the natural Lower Sonoran Desert landscape 
areas, integrating rolling topography to reduce visual impact of flood control facilities. A multi-use 
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path/maintenance access road , with potential overlooks, will connect to the regional Highline 
Canal multi-use path system. 

Figure 11: Plan view of Basin 11 

6.3.4.1 Multiple Use Considerations 

The detention basins would provide recreation opportunities for the adjacent neighborhoods. An 
existing multi-use trail runs parallel to the Highline Canal offering opportunities to connect to a 
larger reg ional system of trails throughout Maricopa County. Basin improvements would protect 
and improve access points to South Mountain Park/Preserve as well. 

Page 30 



Pr ivate 
Residence 

Section A 

Riparian Theme Landscape 

Existing Grade 

Proposed Grade 

Desert Theme Landscape 

Figure 12: Cross section of Basin 11 illustrating recommended landscape treatment. 

6.3.4.2 Aesthetic Considerations 

In general, the intent of these basin landscape concepts is to integrate storm water storage 
facilities with the adjacent surrounding landscape by using soft landforms, native vegetation. The 
addition of sidewalks and multi-use paths with street and buffer landscaping serve as unifying 
elements with the adjacent neighborhood. Roads and trails will be constructed of soft surfaces, 
with a meandering alignment that reflects the rolling topography and curvilinear basin edges. 
Additional plantings would be provided to screen the detention basins and O&M roads. 

The organization, density, and selection of plant material would reflect the various landscape 
characters of adjacent landscapes. For example, the Basin 10 should have a plant palette that 
more closely reflects the Upper Sonoran bajada landscape of South Mountain Preserve. 

These concepts provide a functioning drainage structure that is visually compatible with its 
immediate surroundings and would not contrast in color, line, scale, and form, within three years 
after construction . To minimize visual impacts, basins would not be fenced , and railings would be 
minimized and used only where they are necessary and required for public safety. 

Structure Types and Structure Methods 

Context sensitive Structure Types include: Underground Pipe and Storage Basins. 
Context sensitive Structural Methods include: Natural , Soft Structural , and Semi-soft 
Structural Methods. 

Landscape Design Themes 

Proposed basins would be designed using drought-tolerant native plants and formed with 
gentle 6:1 max, side slopes allowing for public access. Hard structures required for flood 

Riparian Theme Landscape 
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Desert Theme Landscape 

hazard mitigation should include natural materials, such as locally-sourced boulders, stone 
and earth and should be designed using aesthetically appealing approaches such as 
integral colored concrete and patterned/textured surfaces that blend with the surrounding 
environment. Proposed basins will be landscaped in accordance with COP and District 
Requirements. 

The Landscape Design Themes deemed context sensitive include: Semi-natural Sonoran 
Desert and Enhanced Desert at Basin 11 , and Natural Upper So no ran Desert and Semi
natural Sonoran Desert at Basin 10. 

6.3.5 Land Acquisition/Right of Way 

All storm drains are located in existing right-of-way. The acquisition of a 9.14 acre parcel located 
southeast of 20th Street and the Highline Canal is proposed for the construction Basin 11. The 
acquisition of approximately 5. 76 acres of land from the Heard Scout Pueblo BSC is required for 
Basin 10 and 0.93 acres of easement is proposed to construct a block wall and for grading 
improvements of an existing wash at 19th Street. 

6.3.6 Utility Conflicts 

It is assumed that all waterline crossings will require relocation. No sanitary sewer conflicts are 
anticipated . The outlet pipe for Basin 10 crosses the Highline Canal at 20th St. Jack-and-bore 
construction is proposed to construct the section of outlet pipe under the canal. 

6.3.7 Estimated Costs 

A summary of estimated costs for Area 2 plan elements is provided in Table 4. Unit costs and 
detailed cost estimates are provided in the Level 3 Technical Report and Documentation. 
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Table 4: Estimated Cost of Area 2 Plan Elements 
Description Unit Quantity Unit Price 

Construction Costs 
Misc. Removals (pavement, fencing, culverts, etc ... ) LS 3 $75,000 
Basins 

Basin 1 0 Excavation CY 48,260 $8.40 
Basin 10 Fill CY 660 $3.00 
Basin 11 Excavation CY 102,290 $8.40 

i Basin 11 Fill CY 17,370 $3.00 
' Channels 

Downstream of Boy Scout Camp (Dobbins - E of 16St) CY 1,120 $17.35 
Storm Drains 

18 in LF 33 $80 
24 in LF 3,335 $120 
30 in LF 429 $140 
36 in LF 517 $160 
42 in LF 0 $190 
48 in LF 1,875 $220 
54 in LF 74 $260 
60 in LF 3,893 $290 
66 in LF 602 $320 
72 in LF 122 $350 

Manholes EA 25 $6,000 
Drop Structures EA 5 $10,000 
Headwalls EA 4 $8,000 
Jack and Bore (Highline Canal Crossing) LS 1 $30,000 
Inlet Structures EA 2 $10,000 
Block Wall SF 500 $16 
Utility Relocations 

Water EA 11 $10,000 
Landscaping (Basin) AC 14.9 $40,000 
Landscaping (Channels) AC 0.94 $40,000 
Subtotal Construction 
Contingency (20%) 
Subtotal Construction (w/Contingency) 
Design Cost (10% incl. Contingency Cost) 
Construction Administration (6% incl. Contingency Cost)) 

Total Construction & Design Costs (rounded to $1000) 

Land Acquisition/Right-of-Way Costs 
Basin 10 (BSA property) AC 5.76 $87,120 
Pipe connection to existing storm drain outlet AC 0.03 $87,120 
Basin 11 (Residential: 20th St/Highline Canal) AC 9.14 $130,680 
Grading upstream of Gwen St culvert AC 0.65 $87,120 
Grading upstream of Gwen St culvert AC 0.11 $87,120 
Grading for 19th St storm drain in let AC 0.17 $87,120 

Total Land Acquisition/Right-of-Way Costs (rounded to $1000) 

TOTAL COST ESTIMATE 
Notes: 
1) Excavation Unit Prices increased to account for basin amenities and design elements. 
2) Storm Drain Unit Prices increased to account for catch basins, QiQe laterals, and other design elements. 

Cost 

$225,000 

$405,384 
$1 ,980 

$859,236 
$52,110 

$19,427 

$2,640 
$400,200 
$60,060 
$82,720 

$0 
$412,500 
$19,240 

$1 '128,970 
$192,640 
$42,700 

$150,000 
$50,000 
$32,000 
$30,000 
$20,000 

$8,000 

$110,000 
$597,332 
$37,437 

$4,939,577 
$987,915 

$5,927,492 
$592,749 
$355,650 

$6,876,000 

$502,084 
$2,600 

$1 ,194,459 
$56,844 
$9,530 

$15,164 
$1 ,781 ,000 

$8,657,000 
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7. IMPLEMENTATION PLAN 

7.1 INTRODUCTION 

The estimated combined construction and land acquisition cost for the Recommended Plan is 
$20.5 million. To facilitate planning and funding, the recommended plan can be separated into 
smaller project elements that can be implemented over time. These smaller plan elements can be 
prioritized and constructed as funding is made available. 

7.2 SEQUENCING AND PRIORITIZATION 

Implementation of the recommended plan needs to consider the interrelation between the various 
plan elements. In particular, downstream elements need to be in place to serve as an outfall prior 
to the construction of upstream elements. This section discusses the proposed sequencing and 
priorities of plan elements by area. Due to the significance of existing flooding conditions, Area 1 
is considered the area of highest priority. The need to secure land for the proposed detention 
basins where the basin serves as an outfall may take a higher priority than the other elements of 
the plan. 

7.2.1 Area 1 

1) Basin 5/Circle K Park. The redevelopment of Basin 5 (Circle K Park) to accommodate 
proposed flood control improvements is the highest priority for Area 1. In addition, 
detention facilities will provide immediate relief to flooding conditions downstream of the 
park and along the Highline Canal. A redesign of the park facilities will also require a 
joint planning effort by the COP and District to develop a park master plan. This master 
planning requires input from the public and can be a time consuming process and 
should receive the highest priority to facilitate implementation of this project element. 

2) 14th/15th Street Storm Drain. This storm drain primarily captures runoff from the 
mountains at 15th Street by a high capacity inlet that is connected to a storm drain on 
151h street south to Dobbins Road . The storm drain continues west to 14th street and 
south to the southeast corner of the Circle K basin No significant right-of-way or land 
acquisition costs are expected. 

3) Basin 1 and 16th St/Ardmore Road Storm Drain. This storm drain captures runoff 
from the mountains at 16th Street to mitigate flooding along 16th Street. Acquisition of a 
parcel at the northwest corner of 16th Street and Dobbins Road (Basin 1) is proposed to 
facilitate capturing floodwater into the storm drain system. This storm drain could be of 
equal priority as the 14th/15th Street storm drain. 
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4) S. Mountain Ave I 1ih Way Storm Drain. This storm drain and its laterals provides 
relief from street flooding along South Mountain Avenue, 15th Street and 1 yth Way which 
contributes to flooding conditions along 16th Street and downstream of Circle K Park. 
No significant right-of-way or land acquisition costs are expected. 

Figure 13: Recommended plan element prioritization by area. 
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7.2.2 Area 2 

1) Basin 11 and Outfall Storm Drain. The recommended plan for Area 2 is dependent 
upon a basin to serve as an outfall for storm drain improvements. Consequently, 
securing adequate land for the basin is the first and highest priority for this area. 

The concept plan shows Basin 11 located southeast of 20th Street and the Highline 
Canal; however the basin could also be located northwest of 20th Street and the 
Highline Canal. The site northwest of the canal is considered more challenging 
because it would require crossing the Highline Canal with multiple large diameter pipes 
to outlet the proposed storm drain resulting in higher costs and a deeper basin. 

If funding is available, the basin outfall storm drain can be constructed concurrently with 
the basin. If funding is not available to construct both elements concurrently, then it is 
recommended that the storm drain be constructed first to provide an outfall for the 
basin. 

2) 20th Street/Euclid Avenue Storm Drain. This storm drain serves as the outfall main 
line for other proposed storm drains and thus is the next highest priority. The storm 
drain extends south from Basin 11 along 20th Street to Euclid Avenue and then east 
along Euclid Avenue to 21st Place. Storm drain connections to existing storm drain 
outlets on Euclid Avenue and a lateral down 21st Place captures mountain runoff that 
contributes to downstream flooding. Minor drainage easement may be required to 
connect to existing storm drain outlets on Euclid but no significant right-of-way 
acquisition costs are anticipated. 

3) 19th Street/South Mountain Avenue Storm Drain and Wash Improvements. This 
storm drain captures mountain runoff that discharges from a wash into 19th Street. An 
easement is required for a block wall and grading improvements west of 19th St to help 
contain the flow within the existing wash. 

4) Basin 10. This basin located within the grounds of the Heard Scout Pueblo Boy Scout 
Camp (BSC) just east of 20th Street and Dobbins Road and an easement is required. 
This basin is a low priority since it is the uppermost project element and downstream 
storm drain will provide flood mitigation even without this basin. In addition , as part of 
the Heard Scout Pueblo BSC, this site is unlikely to be developed . Agreements 
between the District, COP and the Boy Scouts of America will be necessary to move 
forward with implementation of this element. 

7 .2.3 Recommended Plan Prioritization 

Table 5 provides a prioritization of recommended plan elements. This prioritization is subject to 
change due to funding considerations, changes in flooding conditions/needs, or potential 
opportunities to coordination plan improvements with other public or private capital improvement 
projects within the study area. Securing the land for all detention basins might be considered a 
higher priority than other elements of the ADMP. 

Table 5: Plan Element Priority -

Priority Plan Element 

1 Basin 5 I Circle K Park 

2 
14th/15th Street 
Storm Drain 
Basin 1 and 16th Street I Ardmore Road 

3 
Storm Drain 

4 
S. Mountain Ave I 1 yth Way 
Storm Drain 

5 
Basin 11 and Outfall 
Storm Drain 

6 
20th Street I Euclid Avenue 
Storm Drain 

7 
19th St IS. Mountain Ave Storm Drain and 
Wash Improvements (grading and wall) 

8 Basin 10 I Heard Scout Pueblo BSC 
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Estimated 
Area Cost 

(millions) 

1 $11,057,000 

1 $3,263,000 

I 

1 $1,281,000 

1 $1 '156,000 

2 $3,769,000 

2 $1 ,729,000 

2 $1,724,000 

2 $1,435,000 

Total Estimated Cost for Recommended Plan $25,414,000 

7.3 POTENTIAL FUNDING SOURCES 

7 .3.1 District Funding Process 

The District participates in the planning, design and construction of flood control projects 
throughout Maricopa County through its Capital Improvement Program (CIP). All projects in the 
District's CIP have been identified by the District's planning process, operations staff, or project 
partners, and are evaluated through an annual prioritization procedure prior to their initial inclusion 
in the CIP. The prioritization procedure evaluates projects under nine criteria: 

• Agency priority; 
• Flood control/drainage master plan element; 
• Flooding threat; 
• Level of storm protection; 
• Area protected ; 
• Ancillary benefits; 
• Total project cost; 
• Level of partner participation; and 
• Operation and maintenance costs to the District. 
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The District attempts to support and recommend flood control projects that, whenever possible, 
will provide a regional flood control benefit, and that will also contribute to community 
development, maintain the benefits of existing watercourses, help protect natural habitat and 
landscapes, and provide multiple-use opportunities for flood control facilities. 

Prioritized CIP projects are approved through a Board of Directors Resolution and projects are 
implemented subject to the successful negotiation of Intergovernmental Agreements (IGAs) with 
project partners. 

7.3.2 Potential Funding Partners 

The development of this master plan has been a cooperative effort between the District and the 
COP along with other agencies and local interests which would potentially benefit from the 
implementation of the plan. 

7.3.2. 1 Flood Control District of Maricopa County (District) 

The District provides shared cost of the recommended plan in accordance with Capital 
Improvements Program (see Section 7.3.1 ). 

7.3.2.2 City of Phoenix (COP) 

As the primary beneficiary of the recommended plan, the COP should share in the recommended 
plan costs. The COP's agreement to allow Circle K Park to be utilized as a detention basin also 
represents the COP's commitment of contributing towards the cost of the recommended plan. 

7.3.2.3 Salt River Project (SRP) 

SRP will benefit from the recommended plan by reducing the amount of floodwater, sediment and 
debris entering the Highline Canal that result in additional maintenance and cleaning of the canal. 
While significant cost sharing for any plan elements is unlikely, SRP may be able to help mitigate 
costs associated with facilities crossing the Highline Canal at 201

h Street. 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

Page 35 



8. REFERENCES 

Arizona Department of Water Resources, Low Water Use Drought Tolerant Plant List - Official 
Regulatory List for Arizona Department of Water Resources, Phoenix Active Management Area, 
May 2007. 

Cella Barr and Associates , Laveen Area Master Drainage Study Phase I, Hydrology Report 
Existing Conditions, November 1991 . 

Cella Barr and Associates , Laveen Area Master Drainage Study Phase I, Hydraulic Report, 1992. 

Cella Barr and Associates , Laveen Area Master Drainage Study Phase I, Hydrology Report 
Existing Conditions, November 1991 . 

City Of Phoenix, Street Transportation Department - Floodplain Management, Stormwater 
Policies & Standards, December 2013. 

City Of Phoenix, Planning Department - Zoning Ordinance G-5599, section 703, Development 
Standards: Landscaping, Fences and Walls, December 2013. 

City Of Phoenix, Parks and Recreation Department, Street Landscape Standards, 2006. 

City Of Phoenix-Water Services Department, Design Standards Manual for Water and 
Wastewater Systems, January 30, 2013. 

City Of Tempe, Public Works Department Engineering Design Criteria, April 2010. 

City Of Tempe, Stormwater Management Plan, October 2003. 

Dibble & Assoc, Storm Drain Report - Baseline Road 16th St to 24th St, 2002. 

Entellus, Drainage Report for Southern Avenue- 19th Ave to 7th Ave, 2001. 

Flood Control District of Maricopa County, Consultant Guidelines Incorporated by Reference for 
Consultant Services Contracts, August 1 , 2000. 

Flood Control District of Maricopa County, Drainage Design Manual for Maricopa County, Volume 
1- Hydrology, November 18, 2009. 

Flood Control District of Maricopa County, Drainage Design Manual for Maricopa County, Volume 
II - Hydraulics (Draft), March 2009. 

Flood Control District of Maricopa County, Drainage Policy and Standards, January 11 , 2007 

Flood Control District of Maricopa County, Estimated Manning's Roughness Coefficients for 
Stream Channels and Flood Plains in Maricopa County, Arizona, April1991 . 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3- Recommended Plan Report 

Flood Control District of Maricopa County, Hydrologic Analysis for South Mountain Distributary 
Flow Area, December 1996. 

Flood Control District of Maricopa County, Policy for the Aesthetic Treatment and Landscaping for 
Flood Control Projects, December 16, 1992. 

Flood Control District of Maricopa County, Public Involvement and Public Information Guidelines, 
July 1, 2004. 

Flood Control District of Maricopa County, Scenery and Recreation Resource Assessment for 
Maricopa County. 

Flood Control District of Maricopa County, Landscape Aesthetics and Multi-Use Consultant 
Handbook, April 2003. 

HDR Engineering, South Phoenix/Laveen Drainage Improvement Project- Volume I Main Report 
-Focus Alternatives Submittal, January 1997. 

HDR Engineering , South Phoenix/Laveen Drainage Improvement Project - Volume II Technical 
Appendix D- Hydrology, June 1997. 

HDR Engineering, South Phoenix/Laveen Drainage Improvement Project - Project Summary, 
March 1997. 

HDR Engineering, South Phoenix/Laveen Drainage Improvement Project Detailed Concept 
Alternatives- Executive Summary, December 1996. 

KVL Consultants Inc., Drainage Design Management System (DDMSW); Version 3.3.2 for Flood 
Control District of Maricopa County, Jan 2008. 

Parsons Brinckerhoff Quade & Douglas, Inc., Final Drainage Report; Central Avenue - South 
Mountain Park to Baseline Road, 1992. 

Parsons Transportation Group, Final Drainage Report - 7th Ave Bridge Over Western Canal, 
1999. 

Project Engineering Consultant, Storm Drain Report for 40th St - Baseline Road to Southern 
Avenue, 1988. 

Primatech, Final Drainage Report- Baseline Road 32nd St to 40th St, 2002. 

Riada Engineering , FL0-2D Data Input Manual, Version 2009.06 (Build NO. 2010.05.01 ). 

Riada Engineering , FL0-2D Grid Developer System- Interpolation Method from Multiple Files, 
Date Unspecified . 

Page 36 



Riada Engineering , FL0-2D Limiting Froude Number Application Guidelines, Date Unspecified . 

Riada Engineering, FL0-2D Reference Manual, Version 2009, Date Unspecified. 

Riada Engineering , FL0-2D Pocket Guide, Version 2009.06, Date Unspecified. 

Riada Engineering , User Assigned Courant Number in TOLER.DAT for Enhanced Model 
Numerical Stability, Version 2009.06 (Build NO. 2010.05.01 ). 

Stanley Consultants , Hohokam Area Drainage Master Study (Phase I) Data Collection Report, 
December 2011 . 

Stanley Consultants , Hohokam Area Drainage Master Study (Phase I) Hydrology & Hydraulics 
Report, February 2012. 

Stanley Consultants, Hohokam Area Drainage Master Study (Phase I) Pilot Study & Sensitivity 
Analysis Drainage Memorandum (Phase 1), December 2010. 

Stanley Consultants, Hohokam Area Drainage Master Study (Phase II) Level 1: Potential 
Alternatives Report, July 2012. 

Stanley Consultants, Hohokam Area Drainage Master Study (Phase II) Level 2 Technical 
Memorandum: Finish Floor Survey & Alternative Reduction, October 2012. 

Stanley Consultants, Hohokam Area Drainage Master Study (Phase II) Level 2 Alternative 
Analysis Report, October 2013. 

Stanley Consultants, Hohokam Area Drainage Master Study (Phase II) Level 3: Technical Report 
& Documentation, January 2014. 

Sverdrup & Parcel & Assoc. , Drainage Study for 48th St Storm Sewer- Baseline Rd to the Tempe 
Ditch, 1985. 

URS Greiner Woodward Clyde, Design Plans- Baseline Road- 51st Ave to 7th Ave, 2000. 

U.S . Army Corps of Engineers, Hydrologic Engineering Center, HEC-1 Flood Hydrograph 
Package, User's Manual, Version 4. 1, June 1998. 

U.S . Army Corps of Engineers, Hydrologic Engineering Center, HEC-1 Flood Hydrograph 
Package, Version 4. 1, June 1998. 

U.S . Army Corps of Engineers, Hydrologic Engineering Center, HEC-RAS River Analysis System, 
Version 4.0 Beta , November 2006. 

Yost & Gardner Engineers, Southeast Phoenix Storm Drainage Study, 1972 

Hohokam Area Drainage Master Plan (Phase II) 
Level 3 - Recommended Plan Report 

Page 37 



••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
••

 

~
 

~
 
~
 m
 =
 

~
 

~
 

~·
 

tn
 

~
 

~
 

.. 
0 0 0 

~
 

~
 

~
 

~
 

~
 

~
 

0 
0 

~
 

~
 

0 
~
 

m
 

=
 

0 
~
 

z 
~
 

~
 

c 
~
 

~
 

.....
 

~
 

X
 

~
 

~
 

=
 

>
 

~
 

~
 



I ' 

u~~~~~~r~ 
) _~.~ .J on 

GENERAL NOTES: 

1. THESE PLANS ARE CONCEPTUAL AND ARE PROVIDED FOR PLANNING 
PURPOSES ONLY. THE LOCATION OF STRUCTURES, UTILITIES AND 
RIGHTS-OF- WAY ARE APPROX IMATE BASED UPON CITY OF PHOENIX ( COP) 
AND FLOOD CONTROL DISTRICT OF MARICOPA COUNTY ( DISTRICT) GIS 
DATA AND RECORD DOCUMENTS. 

2. WATER LINES ARE ASSUMED TO BE VERT/CALL Y LOCATED BASED UPON 
MINIMUM COP COVER REQUIREMENTS FROM TOP OF PIPE: 3 FT MINIMUM 
COVER F OR WATER LINES LESS THAN 12", 4 FT MINIMUM COVER FOR 
WATER LINES GREATER THAN 12" . F OR THE COST ESTIMATE, IT IS 
ASSUMED THAT ALL WATER LINES CROSSING PROPOSED STORM DRAINS 
REQUIRE RELOCATION. 

3. SANITARY SEWER UTILITY INVERTS AT STORM DRAIN CROSSINGS ARE 
ESTIMATED FROM MANHOLE INVERTS PROVIDED IN COP QUARTER SECTION 
MAPS. 

4. AERIAL TOPOGRAPH Y WAS PRODUCED AT A SCALE OF 1 INCH=200 FT WITH 
2-FOOT CONTOUR INTERVALS. MAPPING WAS PREPARED BY VERTICAL MAPPING 
RESOURCES AND PROVIDED BY THE DISTRICT. 
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: HOHOKAM AREA DRAINAGE MASTER PLAN 

LANDSCAPE DESIGN THEMES AND AESTHETIC DESIGN GUIDELINES AND CRITERIA 

OVERVIEW 

The basin components of the Recommended Plan are adjacent to 
various types of residential development and native desert landscapes. 
Residential development consists of two types: low-density desert 
neighborhood (1/2-1 acre lot sizes) and higher-density, planned 
area development housing (up to 1/2 acre lots). The planned area 
developments have a more uniform appearance that include similar 
architectural elements, narrow lots, mixed ornamental and desert 
landscaping, masonry perimeter walls, curbs, gutters, sidewalks and 
street lighting. The low-density neighborhoods have a variety of 
architectural styles and materials arranged in a more irregular pattern 
with some of the natural desert vegetation preserved. In these areas 
the streets are generally rural in character (i.e. without developed 
curbs and sidewalks) and there are overhead utilities present. The 
terrain ranges from relatively flat to slightly hilly, with scattered rock 
outcroppings near the base of South Mountain. Much of the project 
area landscape has been previously disturbed, so vegetation that 
would be expected in predevelopment conditions, including palo 
verde, mesquite and ironwood trees, and a variety of cacti, including 
saguaros, are no longer prevalent in the proposed basin areas. 

Each of the four basin areas would require a different landscape 
design approach depending on their setting and site characteristics. 
For example Circle K Park would build upon its current use as an 
important neighborhood recreational resource, and its historic 
identity as a "desert oasis", to provide a user-friendly landscape 
that provides for multiple uses of the site. Basin 11 (20th St. and 
Desert Lane) reflects the interface of lower density residential uses 
to the south and east, higher density to the north and west, and 
its proximity to the Highline canal for recreational trail access. The 
landscape treatment at Basin 10 would restore the Upper Sonoran 
bajada landscape of the South Mountain Park/Preserve at the Heard 
Pueblo Scout Camp. Improvements at Basin 1 will consist primarily 
of a landscape restoration/revegetation effort with multi-use path 
enhancements. 

The aesthetic design guidelines and criteria for the landscape design 
approach for each of the detention basin facilities, are outlined on the 
following pages. The map at right indicates the locations of the four 
basins within the project area. 

HOHOKAM ADMP JANUARY, 2014 

Source: Arizona Transportation Information System GIS Coverage (2013); 
City of Phoenix and Maricopa County Flood Control District 
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Circle K Park - Basin 5 Potential Landscape Plan 

il~~lll[. :~· A~ .. ~>~.i~~~.~~ ~·l~.~~~. ~~ ·;;===:;.~~~-li~==~·==~~~~·~MM~~~~~,~~~~~;, ~.,i&.=:~~li~.,~~~Bn~~:~~; ~aa~s~------~s;]c l Introduction 

Circle K Park is a City of Phoenix (City) Neighborhood Park that currently includes 
ballfields, court games, a playground, a picnic area, automobile parking and an historic 
building that houses the Phoenix Parks regional administration office. A proposed 
enhanced, drought tolerant landscape buffer will create visual interest along the edge 
of the park, while providing a buffer between park activities and neighboring homes. A 
looped multi-use path would connect the park to the regional Highline Canal path. The 
proposed design would co-locate flood hazard mitigation facilities and update existing 
park facilities. The District and the City will conduct a joint planning and design effort 
in which a master plan will be developed with additional input from the public and 
stakeholders. This concept represents one potential alternative, and is not final. The 
photos at lower right represent a range of potential landscape design types for the park. 

Flood Control Features 

• Basin with meandering side slopes to provide storm water storage during flood events. 
• Co-located basin within existing City of Phoenix park. 
• Enhanced, landscaped low flow channel for storm water conveyance. 
• Side slopes and terraced grading keep the slopes gentle at 6:1 maximum, with overall 

basin depth between 6 and 12 feet. 
• Designed erosion control, sedimentation and energy dissipation elements at pipe inlets. 

Landscape Aesthetics and Multi-use Features 

• Active and passive recreation uses included in the park. 
• Enhanced, drought tolerant planting along the park perimeter provides shade, screening, 

and maintains visual access to the park. 
• Perimeter multi-use path provides neighborhood park access and exercise opportunities. 
• Vehicle, bicycle and pedestrian circulation and parking are improved within the park. 
• Basin side slopes and overbank berming are organically shaped and meander to provide 

visual interest. 

Landscape Design Guidelines 

Perimeter 
• Provide a 30 to 100-foot landscaped buffer zone between the basin and adjacent 

properties and rights of way that includes an operation and maintenance (O&M) road 
for the use of District O&M personnel. 

• Meander the O&M road and combine it with multi-use recreational path to complement 
organic basin configurations. 

• O&M road surface to be of paved material designed to support vehicle loading. 
• Supplement existing plant material in the buffer zone to increase screening of basin 

structural components from adjacent residential properties and streets. 

Configuration 
• Overall basin form would appear more geometric where it includes programming for 

park activities such as soccer and baseball, and more organic (less geometric) where 
not programmed. 

• Side slopes may be straight or warped subject to final park design, and would incorporate 
a maximum 6:1 slope in active use areas. 

• Basin bottom slopes can be regular where multi -use recreational programming is 
planned and irregular, following natural contours, where passive open space and natural 
areas are planned . 

• Side slopes should be rounded at top and bottom. 
• Basin configuration should be adapted to avoid disturbance to existing mature palms 

and other shade trees and cacti that cannot be transplanted. 

HOHOKAM ADMP 
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Circle K Park - Basin 5 

Landscape Design Guidelines 

Configuration (cont.) 
• Basin configuration would be adapted as required to keep active use areas outside of normal nuisance flows, 

to maximize potential use, minimize maintenance requirements and protect public health and safety. 
• Conveyance portions of the basin (from inlet, to culvert, to outlet) would be designed to mimic a natural wash, 

providing adequate depth and width to allow for meandering and braiding of low flow channels. 
• Drop structures, when required, use designed features, such as gabions filled with decorative stone/materials, 

or architectural concrete, that incorporate materials from the project area. Conveyance bottom slope is irregular 
and changes in grade are accentuated by the placement of the drop structures, with the intent to integrate the 
characteristics of an urban and a natural wash bottom in an aesthetically pleasing manner. 

Vegetation 
• Whenever possible, existing native and mature vegetation, including palm trees, would be protected and/or 

salvaged. 
• New vegetation would be selected from the City of Phoenix Streetscape Design Guidelines and the Arizona 

Department of Water Resources (ADWR) requirements for low water use plants. Specific species should be 
selected as part of the park design process to respond to the Phoenix Parks Department's management needs. 

• Density and arrangement of vegetation would reflect uses of various park areas. O&M roads combined with 
recreation paths should be shaded and partially screened from adjacent properties. Turf areas support more 
ornamental vegetation and formal arrangements. Perimeter and conveyance landscapes support an enhanced 
desert theme, utilizing native materials in higher than normal densities. 

• Vegetation species selected should be attractive to birds and small indigenous wildlife. 
• Shrubs, ground covers, rocks, and boulders are utilized to delineate steeper slopes and protect basin banks. 
• Turf grass types would be selected to minimize irrigation water use and support heavy recreational use. 
• A permanent irrigation system would be installed to establish and maintain all plant material. 
• Views from perimeter properties, streets and internal park activity areas must be considered in the placement 

of plant material. 

Structural Components 
• Any weirs, headwalls, spillways, energy dissipaters, inlets, outlets and railings required as determined during 

final design would use materials, shapes, scale, and colors to blend with the surroundings. 
• Incorporation of public art, design of custom formliners and use of appropriate colors, textures and materials 

that are native to the area, are preferred for structural components. 

Potential Birds Eye View of Circle K Park from Northeast 
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Potential Landscape Sections 

Section A 

Existing 'Existing 'Multi-~se Enhanced Drought Tolerant ' 
Street Sidewalk Path Landscape 

& & 
Landscape Maintenance 

Buffer Access 

Section B 

Landscape Maintenance 
Buffer Access 

Section C 
Existing Grade 

Proposed Grade 

Section D 

Multi-purpose Fields 

Activity Area 

Low Flow Area 
1 

Outlet Structure 

Low Flow Channel 

Note: The locations of these conceptual cross sections are indicated on the plan on page 2. 

Spectator Area 

Mult i-purpose Fields 

/; 

Existing Grade 

Proposed Grade 
/ r- Sediment Basin 

3 



S. 20th Street & E. Desert Lane - Basin 11 

Introduction 

This stormwater basin will be an open space area that provides passive recreation uses for the neighborhood. 
Adjacent to the Highline canal, the basin will mimic the natura l Lower Sonoran Desert landscape areas, integrating 
rolling topography to reduce visual impact of flood control facilities. A multi-use path/maintenance access road, with 
potential overlooks, will connect to the regional Highline Canal multi-use path system. 

Flood Control Features 

• Reduces 10-year flooding inundation in downstream residential areas. 
• Provides new storage and sediment collection areas. 
• Side slopes are gentle ( 4:1 max, 6:1 average) and overall basin depth is 7 to 16 feet. 

Landscape Aesthetics and Multi-use Features 

• Connects the neighborhood to the reg ional Highl ine Canal trail system. 
• Provides restoration of the Lower Sonoran Desert landscape. 
• Offers potential opportunities for passive recreation and supports wildlife habitat. 
• Improves visual and trail connections between neighborhood and open space. 
• Basin bottom is shaped to mimic the naturally-occurring desert washes/arroyos, providing an environment for native 

vegetation to establish. 

Landscape Design Guidelines 

Perimeter 
• Provide a 30-foot minimum landscaped buffer zone between the basin and adjacent properties and rights of way, that 

includes the operations and maintenance (O&M) road. 
• Meander the O&M road to mimic the organic basin configuration. 
• O&M road surface to be of paved or stabilized native inert material. 

Configuration 
• Overall basin form appears more organic and less geometric. 
• Side slopes are undulating and vary from 4:1 to 8:1, with more than 80% 6:1 or less. 
• Basin bottom slope is irregular with a series of "benches" following natural contours to vary the floor of the basin. 
• Tops and bottoms of side slopes are rounded . 

Vegetation 
• New vegetation should be selected from the District's approved plant list for designated Landscape Design Themes as 

shown in figure 1, p. 6, consistent with the City of Phoenix Streetscape Design Guidelines and the Arizona Department 
of Water Resources (ADWR) requirements for low water use plants in right of way and retention areas. Specific species 
should be selected to respond to the context of this basin . 

• Density, type, size, and arrangement of plant material should transition from more ornamental and formally organized 
along the west side of the basin at 20th Street, to more enhanced natural desert landscape along the lower density 
area to the east. 

• Scatter vegetation along both sides of the O&M road to break the view of the line of the road alignment. 

Section A 

Canal Trail Trail Basin slope Basin Bottom 
Spur 
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• Shrubs, ground covers, rocks, and boulders would be placed in an irregular pattern along the sides and top of the banks. 
• Views from 20th Street, Desert Lane and the Highline Canal trail to the basin would be considered in the placement of plant 

material. 
• A temporary irrigation system would be installed to help establish plant material. 

Structural Components 
• Any side weirs, spillways, energy dissipaters, and inlets required as determined during final design would use materials, shapes, 

scale, and colors to blend with the surroundings. 
• Use of boulders native to the vicinity is preferred as a structural component. 

Potential Plan 

Legend 
-- - --Property Line 
- ·. ·- 10 Year Flood Level (Approximate) 
- . - Centerline Flow Path 

Landscape Materials 

Proposed Grade 

Basin Slope 

--- Paved Multi-use Path ~ 
::::::: Mult1-use Path u 

Overlook 

h.J11-L_J-----i feel -t._ j 
Scale 

Existing Grade 

Desert Theme Landscape 

See Illustrative Section 
Below 

I 
E. Deserr, 

Ln. 

J. 
Ex. Street 
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Heard Pueblo Scout Camp - Basin 10 

Introduction 

Basin 10 is an open space stormwater basin that would allow for passive recreational uses similar to those that already occur 
at the existing Scout camp. Adjacent to South Mountain Park/Preserve, the basin area would blend with the nearby natura l 
Upper and Lower Sonoran Desert landscapes, providing buffer areas along the streets and adjacent development areas that 
integrate rolling topography and provide visual interest and screening of the basin . 

Flood Control Features 

• Reduces 10-year flooding inundation in downstream residential areas . 
• Provides stormwater storage with new inlets and sediment collection areas. 
• Utilizes existing open space to provide storm water management. 
• Side slopes are gentle ( 4:1 max, 6:1 average) and overall basin depth ranges from 5 to 12 feet. 

Landscape Aesthetics and Multi-use Features 

• Fits within existing wash contours to improve neighborhood appearance. 
• Provides restoration of the Upper and Lower Sonoran Desert Landscape. 
• Offers opportunities for passive recreation and restoration of wildlife habitat. 
• Basin bottom is shaped to blend with naturally-occurring desert washes and arroyos, providing an environment for native 

vegetation to establish. 

Landscape Design Guidelines 

Perimeter 
• Provide a 20 to 30-foot landscaped buffer zone between the basin and adjacent properties and rights of way, that in

cludes the operations and maintenance (O&M) road and trail access. 
• Meander the O&M road to mimic the organic basin configuration. 
• O&M road surface to be of stabilized native inert material. 

Configuration 
• Overall basin form appears more organic and less geometric to accept contributing washes and fit into existing site con-

tours. 
• Side slopes are undulating and vary from 4:1 to 8:1, with more than 80% at 6:1 or less. 
• Basin bottom slope is irregular, following natural contours to vary the floor of the basin . 
• Tops and bottoms of side slopes are rounded. 

Vegetation 
• Existing native and mature vegetation would be preserved or salvaged whenever possible. New vegetation would be 

selected from the District's approved plant list for designated Landscape Design Themes, consistent with the Arizona 
Department of Water Resources (ADWR) requirements for low water use plants. Specific species should be selected to 
respond to the context of this basin. 

• Density, type, size, and arrangement of plant material would meet the requirements Section A 
of the Native Upper Sonoran Desert Landscape Design Theme adapted to conditions 
of the adjacent open space park and preserve. 

• Scatter vegetation along both sides of the O&M road to break the view of the line 
of the road alignment. 

• Shrubs, ground covers, rocks, and boulders would be placed in an irregular pattern 
along the sides and top of the banks. 

• Views from the Scout Camp and the adjacent Siesta Foothills subdivision, to the 
basin would be considered in the placement of plant material. 

• A temporary irrigation system would be installed to help establish plant material. 

Structural Components 
• Any side weirs, spillways, energy dissipaters, and inlets required as determined during final design would use materials, 

shapes, scale, and colors to blend with the surroundings. 
• Use of boulders native to the vicinity is preferred as a structural component. 

Potential Landscape Plan 

Legend 
----- Property Line 
- ·. ·- 10 Year Flood Level (Approximate) 

= Paved Multi-use Path 
-- -- -- - Multi-use Path 

- . - Centerline Flow Path 

Landscape Materials 

Existing Grade 

Proposed Grade 

0 h..rJ..1-t__]-- leet t... j 
Scale 

See Illustrative 
Section Below 

Private 
Residence 

Riparian Theme Landscape Desert Theme Landscape Riparian Theme Landscape Desert Theme Landscape 
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16th St. & Dobbins Ave. - Basin 1 

Landscape Design Guidelines 

Perimeter 
• Provide a 10 to 20-foot landscaped buffer zone between the basin and adjacent properties 

and rights of way. 
• Add a multi-use path of stabilized inert material along the 16th Street edge for basin O&M 

and neighborhood recreational use. 

Configuration 
• Overall basin form appears organic and less geometric to fit into existing site contours. 
• Side slopes are undulating and vary from 4:1 to 8:1. Basin depth varies to 5 feet maximum. 
• A high spot (mound) is included to provide for deposit of on-site excavation and to add 

visual interest. 
• Tops and bottoms of side slopes are rounded . 

Vegetation 
• Existing native and mature vegetation would be preserved or salvaged whenever possible. 

New vegetation would be selected from the District's approved plant list for designated 
Landscape Design Themes, consistent with the City of Phoenix Streetscape Design 
Guidelines and the Arizona Department of Water Resources (ADWR) requirements for low 
water use plants. Specific species should be selected to respond to the context of this basin. 

• This is a small site in a more urban context, so density, type, size, and arrangement of 
plant material would blend a more organized streetscape edge treatment with an enhanced 
desert theme for the rest of the basin . 

• Shrubs, ground covers, rocks, and boulders would be placed in an irregular pattern along 
the sides and top of the banks. 

• Views from 16th Street and Dobbins Avenue are especially important, and would be 
considered in site contouring and the placement of new plant material. 

• A permanent irrigation system would be installed to help establish and maintain plant 
material. 

Structural Components 
• Any side weirs, spillways, energy dissipaters, and inlets required, as determined during final 

design, would use materials, shapes, scale, and colors to blend with the surroundings. 
• Use of boulders native to the vicinity is preferred as a structural component. 
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Potential landscape Plan 
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Athletic Fields Trail System 

Desert Park Enhanced Desert 

Terraced Landscape Areas Sediment Basin 

Landscape Materials Palette 
The images above represent materials and design elements that would be appropriate in the project area. 
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Low Flow with Headwall Gathering Places 

Semi-natural Lower Sonoran Desert Shade Trees 

Concrete Form Liner Integral Color Concrete 
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• • 
• Potential Plant Material Palette 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Natural Sonoran Desert Uplands Theme 

Botanical Name Common Name 

Trees 
Olneya tesota Ironwood 
Parkinsonia microphylla Foothills Palo Verde 
Prosopis velutina Velvet Mesquite 

Shrubs 
Acacia greggii Catclaw Acacia 
Ambrosia deltoidea Bursage 
Calliandra eriophylla Fairy Duster 
Encelia farinosa Brittlebush 
Ericameria laricifolia Turpentine Bush 
Larrea tridentata Creosote Bush 
Simmondsia chinensis Jojoba 

Accents 
Carnegiea gigantea Saguaro 
Cylindropuntia acanthocarpa Buckhorn Cholla 
Ferocactus cylindraceus Barrel Cactus 
Fouquieria splendens Ocotillo 
Opuntia engelmannii Prickly Pear 
Yucca baccata Banana Yucca 

Groundcovers 
Baileya multiradiata Desert Marigold 
Senna covesii Desert Senna 

Landscape Design Themes 

Natural Lower Sonoran Desert Semi-natural Desert 
Riparian 

Natural Upper Sonoran Desert Natural Lower Sonoran Desert 

Natural Lower Sonoran Desert Theme 

Botanical Name Common Name 

Trees 
Chilopsis linearis Desert-willow 
Olneya tesota Ironwood 
Parkinsonia florida Blue Palo Verde 
Prosopis velutina Velvet Mesquite 

Shrubs 
Ambrosia deltoidea Bursage 
Atriplex canescens Four-wing Saltbush 
Encelia farinosa Brittlebush 
Justicia californica Chuparosa 
Larrea tridentata Creosote Bush 
Sphaeralcea ambigua Globemallow 
Trixis californicus Trixis 
Zizyphus obtusifolia Greythorn 

Accents 
Carnegiea gigantea Saguaro 
Cylindropuntia fulgfda Chainfruit Cholla 
Ferocactus cylindraceus Barrel Cactus 
Opuntia engelmannii Prickly Pear 

Groundcovers 
Baileya multiradiata Desert Marigold 
Senna covesii Desert Senna 

Enhanced Desert 

Semi-natural Desert 

Enhanced Desert Theme 

Botanical Name 

Trees 
Acacia willardiana 
Caesalpinia cacalaco 
Olneya tesota 
Parkinsonia praecox 

Shrubs 
Calliandra eriophylla 
Cordia parvifolia 
Eremophila maculata 'Valentine' 
Justicia californica 
Larrea tridentata 
Maireana sedifolia 
Senna nemophila 
Simmondsia chinensis 

Accents 
Agave colorata 
Agave victoriae-reginae 
Dasylirion quandrangulatum 
Echinocactus grusonii 
Hesperaloe funifera 
Nolina microcarpa 
Opuntia cacanapa 'EIIisiana' 
Opuntia santa-rita 

Groundcovers 
Acacia redolens 'Desert Carpet' 
Penstemon parryi 
Penstemon pseudospectabilis 
Tetraneuris acaulis 

Common Name 

Palo Blanco 
Cascalote 
Ironwood 
Palo Brea 

Fairy Duster 
Littleleaf Cordia 
Valentine Eremophila 
Chuparosa 
Creosote Bush 
Blue Bush 
Green Feathery Senna 
Jojoba 

Mescal Ceniza 
Queen Victoria 's Agave 
Smooth Desert Spoon 
Golden Barrel Cactus 
Coahuilan Hesperaloe 
Beargrass 
Spineless Prickly Pear 
Purple Prickly Pear 

Desert Carpet Trailing Acacia 
Parry's Penstemon 
Canyon Penstemon 
Angelita Daisy 

Note: The above plant materials are suggested to be appropriate for the specified landscape design themes found in the project area. Final plant palette and revegetation 
materials, including hydroseeding mixes, will be determined during the final design of specific study area projects . 
Source: Flood Control Distrcit of Maricopa County, Landscape Design Themes Manual, 2008 . 
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Desert Park Theme 

Botanical Name 

Trees 
Caesalpinia cacalaco 
Dalbergia sissoo 
Olneya tesota 
Sophora secundiflora 

SHRUBS 

Bougainvilla 'Barbara Karst' 
Caesalpinia pulcherrima 
Dalea pulchra 
Eremophila 'Valentine' 
Larrea tridentata 
Leucophyllum langmaniae 

'Lynn's Legacy' 
Tecoma stans 'Gold Star' 
Tecoma x 'Orange Jubilee' 

ACCENTS 

Common Name 

Cascalote 
Sissoo Tree 
Ironwood 
Texas Mountain Laurel 

Barbara Karst Bougainvillea 
Red Bird of Paradise 
Black Dalea 
Valentine Eremophila 
Creosote Bush 

Lynn's Legacy Texas Ranger 
Yellow Bells 
Orange Bells 

Agave americana var. medio-picta 'Alba' Variegated Agave 
Agave geminiflora Twin-flowered Agave 
Dasylirion acrotriche Green Desert Spoon 
Ferocactus gracilis Red-spined Barrel Cactus 
Hesperaloe funifera Coahuilan Hesperaloe 
Opuntia cacanapa 'EIIisiana' Spineless Prickly Pear 
Pachycereus marginatus Mexican Fence Post 

GROUNDCOVERS 
Lantana 'Gold Mound' 
Oenothera speciosa 
Penstemon eatonii 
Rosmarinus officinalis 

'Huntington Carpet' 
Tetraneuris acaulis 

Gold Mound Trailing Lantana 
Mexican Evening Primrose 
Firecracker Penstemon 

Trailing Rosemary 
Angelita Daisy 
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