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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

SECTION 1: INTRODUCTION 

The purposes of the Recommended Altemative Report for the Adobe DamDesert Hills Area Drainage Master 

Plan (ADMP) are to document the analysis of structural and nonsttuctural components of the Recommended 

Alternative (Task 4.6) and to present the strategy developed for implementation of the Recommended Alternative as 

addressed by the Implementation Plan (Task 4.1 1). Several work tasks comprise the feasibility level analys~s of the 

Recommended Alternative. These include the identification and evaluation of the followmg items relative to the 

Recommended Alternative components: utilities, rights-of-way, advantages and disadvantages, environmental 

impacts, hydrologic effects, area benefited, and regulatoly recommendations. The Implementation Plan idenlifies key 

opportunities and constraints for implementation of the Recommended Alternative. The Implementation Plan 

addresses timing, funding, proposed public projects, summaly of public feedback, permltting, and regulatory issues. 

The Recommended Altemative Report is presented in two volumes. Part 9, Volume 1 contans general 

project information and a brief summary of the project scope with emphasis on the Recommended Alternative 

analysis work tasks and deliverables. Part 9, Volume 1 also includes the Implementation Plan developed to provide a 

strategy for implementation of the Recommended Alternative. Part 9, Volume 2 contains the technical documentation 

for the Recommended Alternatives analysis and conceptual design. Part 10, Volume 1 contains the Executive 

Summary (Task 4.6.11) of the ADMP Recommended Altematlve and is provided under separate cover. 

The ADMP was performed by JE FullerIHydrology & Geomorphology, Inc. (JEF), with subconsultants C.L. 

Williams Consulting, Inc. (CLW), Logan Slmpson Design (LSD), Stantec Consulting, Inc. (Stantec), and RBF 

Consulting (RBF), on behalf of the Flood Control District of Maricopa County (District) under Contract No. 

FCD2002C001. 

SECTION 2: PROJECT AREA DESCRIPTION 

The project area for the ADMP is shown in Figure 2.1. The ADMP study area is generally hounded by the 

Tonto National Forest to the north, Adobe Dam to the south, approximately the 40"" Street alignment (north of 

Carefree Highway) and the 7* Street alignment (south of Carefree Highway) to the east, and the watershed boundary 

between Skunk Creek and New River to the wea. The total project area i s  approximately 100 square miles. The 

ADMP study area consists of the Skunk Creek watershed upstream of Adobe Dam plus the Desert Hills Wash and 

Apache Wash drainage areas, both tributaries to Cave Crek, upstream of the City of Phoenix jurisdictional boundary. 

The Cave Creek tributaries were included because of their geographic comectivity to the Desert W s  community and I 
the Skunk Creek watershed area. 

F~gure 2.1 Adobe DamiDesert H~lls ADMP &udy Area 
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The study area was further subdivided into four subareas initially: Phoenix South of the Central Arizona 

Project aqueduct (CAP), Phoenix North of CAP, Desert Hills, and New River (see Figure 21). The Phoenix South of 

the CAP and P b d  North of the CAP subareas were subsequently combined during F'hase I1 into one subarea 

named PhoenixlCAP Canal. Thae subareas were identified based on Wi jurisdictional boundaries and similar 

watershed chawcteristics for the p~rposes of public atld stakeholder coordination and technical analyses, respectively. 

The study area includes four jurisdictions: unin~orporated Marimpa County, City of Phoenix, Town of Cave Creek, 

and City of Glendale. 

The major watercaurses within each of the three subareas of the ADMP project area are described below: 

Pkaenix/CAP Cunal - Lower Skunk Creek from Adobe Dam to the CAP aqueduct and lower Buchanan Wash 

from the Skunk Creek wnfluenee to the CAP aqueduct, Skunk Creek from the CAP aqueduct to the Joy Ranch Road 

crossing, Sonomn Wash from the CAP aqueduct ;to headwaters, upper Buchanan Wash from the CAP aqueduct to 

headwaters, and the east a d  weet forks of the CAP Wash from the CAP aqueduct to headwaters; 

Desert Hills -Skunk Cwzk from Joy Ranch Road to the Rodger creek confluence, Skunk Ta& Wash from 

the Skunk Creek confluence to headwaters, Desert Lake Wash from the Desert Hills Wash confluence to headwaters, 

D e m  Hills Wash and tributaries from the 16* Street alignment t~ headwaters, upper Apache Wash from Carefree 

Highway to headwaters, Paradise Wash from Carefree Highway to headwaters, and Wanieri Tank Wash from Carefree 

Highway to headwaters; 

New River - Upper Skunk Creek and tributaries from the Rodger Creek eonflueace to headwaters, Rodger 

Creek from the Skunk Creek confluence to headwaters, and Cline Creek and tributaties fiom the Skunk Creek 

confluence to headwaters, 

The scope of work for the A a M P  is focused on developing a Recommended Altematfve to mitigate known 

and potential flooding and erosion hazards. To achieve this outcome, the ADMP quantifies flwding and drainage 

conditions in the developing Skunk Creek, Desert Hills Wash, ahd upper Apache and Paradise Wash watersheds, 

charaoterizes erosion hazards within delineated floodplains; identifies current and potential future drainage problems: 

and generates feasible flooding and erosion control solutions. Fiooding and erosion con& solutions include 

structural, nonstrudural, and no action measures or a combination of these. 

The project includes hydrologic, hydraulic, sedimentation and gedmorphic evaluations; identification of 

drainage problems; development of structural and nonstructural alternative solutions; environmental and visual 

resources overviews, including landscape aesthetics considerations; preparation of concept design plans documenting 

the structural alternative measures; public and stakeholder coordination; and formulation of an implementation plan 

for the Recommended Alternative. 

3.1 Project Objectives 

Arizona Revised Statutes Title 48, Chapter 21 requires the Board of Directors to identify flood control 

problems and prepare plans which, when implemented, will eliminate or minimize flooding problem. Successful 

implementation of the recently wmpleted Skunk Creek Watercourse Master Plan (WCMP) and the Cave 

CmeWApache Wash WCMP is largely dependent upon prudent and ongoing management of the watersheds that 

supply runoff to the WCMP carridors. The ADMP project incorpOra@s existing drainage facilities and current 

floodplain managanent and drainage policies into the plnmning process, and develops regional solutions for the entire 

Adobe Dam/IZesert Hills watershed. The ADMP links management of the watershed to implementatjon of the 

WCMPs by making recommendations that support the corridor management tools adopted for the Skunk Creek 

WCMP and Cave CreeWApaehe Wash WCMP wrridors. 

The major objectives of the ADMP include the following: 

Quantify selected drainage, flooding, and erosion hazards within the project area. 

Alleviate potential flood and erosion damage within the watershed by mitigating the 
expected increase in runoff due to development and preserving the ability of the primary 
wash comdors to convey stormwater. 

Couple watershed management with recently adopted Waterwurse Master Plan corridor 
management tools developed for the Skunk Creek and Cave CreeWApache Wash 
conidom. 

Develop a plan that area flmdpl$n managers, municipalitieses and developers will use as 
abasis for drainage and watershed regulation, improvements, and design. 

Identify cost-effective, sustainable flood and erosion control solutions for the project area 
that may be implemented together or individually, based on scheduling, funding, and cost 
sharing. 

Recammended Alternative Repon Page 2 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN @ 
Adobe Dam1 Desert Hills ADMP 

Alternatives Development Process Description 

32 Project Approach 

The approach used for the development of altematives for the Adobe Dam/Desert Hills ADMP is presented 

graphically in Figure 3.1. The work plan consists of four major components as follows: Problem Identification, 

Measures (Solutiam), Preliminary Alternat~ves, and Recommended Alternative. A brief summary of the specific 

work tasks comprising these components follows. 

ADOBE DAMmESERT HILLS ADMP ALTERNATIVES DEVELOPMENT PROCESS 

November 2002 November 2003 September 2004 

Stakeholder Input Stakeholder Input Stakeholder Input 
Nov ZOO2 -Mar 2003 Oct 2003lSpring 2004 

Stakeholder lnput 
Summer 2004 

Figure 3.1 Adobe DamiDesert Hills ADMP Alternatives Development Process Flowchart 

)I Problem ID => Measures (Solutions) => Preliminary Alternatives => Recommended Alternative II 
I I J I  

Problem ldeptification 

1. DataCalIarion 
2. Compl& cnndEIion~ h&ol@c, h y h l i c ,  ssdimmtatiolr, and ~emnorphicevalu8ti~. m ~ t e r i z e  exisring and fum 

- - - - . .. -. .- . 
3. Identify Problem Sites - Categorize by geographic region. 
4. Stakeholder Meetings - Inform deholders about the ADMP. Solicit input regarding flooding, drainage and erosion 

ptabtm, 
5.  Fublic Meeting - I d @ m  p&ic ahout the AD&@. Solicit inpat regarding flooding, drainage and erosion pmblems. 

Measures @olutinns] 

6,  B r a h e m  Mensures by Site - Cnate menw gfneasluff. Descrihstrangths w&eases, oppqmnities, eonstraiqts for 
meh measwe. 

7. Develop Measure Evaluation Cliecklist -Qudi$a&ve sort and selection of &didate measures at each site. 
8. ~valuaa Measures Using Checkli~t -Refine menu of measures. 
9. Stakeholder Meetings - lnput on acceptabilitylcompleten~s of menu of measures and measures evaluat~oo. 

Preliminary Alternatives 

10. Alternative Fomulat~on - Combihe measures into regional watershed-wide alternatives. 
11. Develop Phase I Alternative EvaluatlBn Criteria Matrix - Quantitative sort and selection of candidpte alternatives. 
12. Evaluate Alternatives Using Criteria Mahix - Dmision aid to select preliminary alternatives. 
13. Stakeholder Meetings -Input on acc@ilityI~nnpleteness of preliminary altematives and alternatives evaluation. 
14. Public Wt ing  - Input on accaptabilitylcompletene~~ 6f preliminary alternatives and alternatives evaluation. Present 

floodplaip delineation studies. 
15. Select Preliminary Altemattves for  vanc cement to Pha= IE evaluation. 

Recommended Alternative 

16. Phase I1 Evaluation of Freliinary Alternatives k@mnin~ enginaring feasibility and approxima& costs. m a r e  
comeptual design. Consider implementation metbods, 

17. Develop Phase Il Alternative Evaluation Criteria Mat& -Decision aid to select rwramended a I ~ v e s .  
18. Stakeholder Meetings - Input on acceptability/cornpleteness of recommended dtematives and alternatives evaluation 
19. Public Meeting - Input ad acceptability/completeness of recommended alternarives and alternativ~s eualuafion. 
20. %lcct Wecwnnmded Altemative. 
21. Perfom Recommended Alternative Analysis. 
22. Prepare Recommended Alternative Implementation PIm. 

-- 
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3.3 Project Phasing 

The ADMP project was completed in two Phases described as follows: 

Phase I consists largely of data collection, ex~sting condit~ons analyses, formulat~on of flood protection 

alternatives, and preliminaq analyses of those alternatives. During Phase I, the project team identified drainage 

problems by evaluatmg the impacts m the watershed due to development, reviewed the existing and future conditions 

hydrologic models, revising as necessary, performed hydraulic analyses, evaluated ex~sting floodplain dehneatlons 

and delineated additional floodplains, conducted sedimentation and geomorph~c evaluations, conducted survey work, 

produced mterim development guidelines, and developed preliminary feasible alternatives to be recommended for 

considerat~on m Phase I1 of the project. 

Phase I1 was authorized by the District on June 2. 2003 after feasible, ~mplementable alternatives were 

identified as a result of the Phase I effort. During Phase 11, the project team performed env~ronmental and visual 

resources assessments, conducted deta~led analys~s of the proposed alternatives (structural and nonstructural), and 

formulated and refined the Recommended Alternative. Development gu~dellnes and erosion hazard non- 

encroachment areas were refined and procedures for implementation of structural and nonstructural plan features were 

evaluated and recommended. 

Site visits, project team meetings, and public and stakeholder information, education, and coordination were 

integral to both Phases I and I1 of the ADMP project. 

3.4 Project Deliverables 

Table 3.1 hsts the ADMP project deliverables. Note that the 

I deliverables are organized bv Part. Volume. and Section as aooro~nate to - .A & 

the associated work task in the project scope of work. Figure 3.3 presents 

each of the deliverables listed in Table 3.1 and graphically categorizes the 

reports by project Phase and Part. 

Ague 3.2 Look~ng south along 35" Avenue from Adobe Dam crest (10-15-02) 

Table 3.1 Adobe DamIDesert Hills ADMP Delivetables Outline 

2.5.4, 2.5.9,2.6.5 

2.4.6, 2.4.7,2.4.8 

Formulation and 

10 Executive 1 11x17 Executive Summary 4.6.1 1 
Summary format 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 
DELJVERAHLES SUMMARY 

F~gure 3.3 Adobe D a d e s e r t  H~l ls  ADMP Recommended Alternat~ve Del~verables Summary 
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This section briefly summarizes the work tasks of the ADMP project. For more detailed information about 

any of these tasks, refer to the associated project deliverable as listed in Table 3.1 and shown in F~fyure 3.3. 

4.1 Phase I Tasks 

The work plan for Phase I of the ADMP initially focused on the evaluation of existing and h e  drainage 

and flooding anditions through various technics1 analyses (i.e., hydrology, hydraulics, sedimentation, and 

. gcomorphology). Based upon the knowledge gnlned as a 

result of the technical work tasks, the project team 

ldent~fied 16 problem sites wlthln the watershed and along 

I 
the watercourses upon which to focus the development of 

alternative solutions. The project team brainstormed 

structural and nonstructural measures to mitigate identified 

W g e  and flooding problems at each site. These 

measures were screened and sorted using evaluation criteria 

developed by the project team with input from 

stakeholders. Site-specific measures were combined to 

formulate area-wide alternatives. The result was four Phase 
Figure 4.1 Rodger Creek downstream of New River Road (9-28.04) 

I Preliminary Alternatives; including Structural, 

Nonstructural, No Action, and Combination Alternatives. The resultant Combination Altemative generated in Phase I 

of the ADMP advanced for further evaluation at Phase 11. The alternatives formulation and evaluation tasks were 

performed in parallel with extensive stakeholder and public involvement programs consisting of stakeholder work 

group meeting*, individuaI ageney meetings, public information materials, and public meetings with area residents. 

The purposes of the stakeholder and public involvement program8 were to inform them of the projeet, involve them in 

the alternatives development process, and include them in the implementation of the Recommended Altmative. 

Part 8, Volumes 1 & 2 document the Prelimimaty Alternatives developed in Phase I Alternatives Formulation 

and Preliminary Analysis. 

4.2 Phase I1 Tasks 

Based on the Phase I work tasks bnefly described in 4.1 and fully documented under separate cover 

as listed in Table 3.1, the Phase 1 Combination Alternative was recommended for further evaluation and refinement In 

Phase I1 of the project. During Phase 11, the project team performed environmental and visual resources assessments, 

conducted detailed analysis of the proposed alternatives (structural and nonstructural), and formulated and refined the 

Recommended Alternative. Development guidelines and erosion hazard non-encroachment areas were refined and 

procedures for implementation of structural and nonstructural plan features were evaluated and recommended. Site 

visits, project team meetings, and public and stakeholder information, education, and coordination were integral to 

Phase I1 of the ADMP project. Related Phase U work products are fully documented under separate cover as Part 6 

Environmental Overview, Landscape Character Analysis, and Multiple-Use Opportunities Assessment Reports and 

Part 7 Flood Response Plan. Part 8, Volumes 3 & 4 document the Phase I1 Alternatives Formulation process and 

results. 

4 3  Reeorameded Alternative Analysis 

Brief descriptions for eaah of the !fey R e o o m d e d  Alternative analysis work Wks follow. Findings are 

suminarid in Sectia 5 for the --wide and site-specif= elements of the Rewmmended Alternative. Several work 

tasks were performed as part of the feasibility level analysis of the Recommended Altemative. These include the 

identifieasion and discussion of the following: 

r Major utilities corridors within the footprints of the structural components of the Recommended 

Alternative; 

* Permanent and tempo- right-af-way and easement requirements necessary for the Raommended 

Altemtive; 

Advantages and clisadvantages for the various component measures comprising the Recornmendea 

Alternative; 

RecommendatiBns to minimize the environmental impacts for the Recommended Alternative; 

Hydrologic modeling a d  consequent effects ofthe Recommended Prltematiw 

Area benefited for identified project features of the Recommended Alternative; and 

Recommendations for regulatosy methods to circumvent localized flooding. 

Recommended Alternative Report Page 6 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

The Implementalion Plan identifies key opportunities and constraints for implementation of the 

Recommended Alternative. The Plan addresses timing, funding, proposed public projects, summary of public 

feedback, permitting, and regulatory issues. 

4.3.1 Utilities and Right-of- Way Requirements 

The Data Collection Report, presented in Part 1, Volume 1, Sectlon 1 of the project deliverables, describes the 

database catalogue of the materials collected and reviewed by the project team during the course of the ADMP. The 

types of data collected include aerial photographs, topographic mapping, utility location maps, as-bulk plans for 

existing structures, existing hydrologichydraulic reports and models affecting the project area, Federal Emergency 

Management Agency (FEMA) floodplam delineation stud~es, FEMA Flood Hazard Boundary Maps, Letters of Map 

Amendment (LOMA) or Revision (LOMR), engmeering reports, drainage reports, site plans, future drainage 

improvement plans, land use plans, and development plans, among others. 

The data collect~on work product is presented in two database formats; tabular and spatial. The first is a 

Microsoft Access tabular database cataloguing the materials collected for the project. The tabular database 1s 

searchable by field or keyword, (e.g., author, title, data type, year, etc.) using standard features of the Access software. 

The second product is a spatial ArcV~ew Geographic information System (GIS) database w~th multiple layers 

documenhng hydrolog~c data, soils data, floodpla~nlfloodway delineations, erosion hazard zone delmeations, roadway 

crossing structure inventory, utility locations, land ownership, land use, and Assessor parcel information, among 

others. 

The GI5 database serves as the digital Existing Facilities Exhibit for the ADMP. The team used the GIS 

databme to display key drainage features, to evaluate existing conditions, and to identi& areas impaeted as a result of 

implementation of the alternatives. The project team collec~ed and reviewed these Qata from the District and multiple 

other sources, incluag stakeholder agencies apd the public. Where data were; lacking or unavailable, the team 

conducted site visits and field surveys to supplement existing data an& to collect new information. 

During Phase 11, the project team updated and refined the Existing Facilitres Exhibit to reflect new 

infonnation, as appropriate. Database updates focused m the following features: 

Major existing utilities impacted by the proposed structurd alternatives; 

Right-of-way (ROW) infonnation and identification of ROW and easment requirements 
for the proposed alternatives; and 

Land ownemhip for the properties potentially impacted by the proposed alternatives. 

I&@& - JEF contacted major utility providers in the study area and requested alignment andsize data for 

utility facilities. Hardcopy maps andlot digifal data showing utility alignments were collected. Those data were 

incorporated into the GIs database, as appropriaze. Where major utilities were located within or in the immediate 

vicinity of the footprints of dtructural components of the Recommetided Alternative, the utility alipmnts were 

shown on the coneept design plan sheets. Where applicable, utility relocation andlor realignment cos$ were included 

as a separate line item in the alternative cost estimates. 

Rieht-of-Way - The District provided avajlable GIs ROW infonnation to JEF. The femaining ROW 

irifomation was collected by JEF from the Maricopa County Assesor's webs*. The combined ROW data is shown 

on the conceptual design plan sheets. Areas of additional ROW or easements requirements and areas of ROW 

abandomont were identified and these are most likely at sites where roadway improvementsandlor bridge 

comtructioa ia appurtenant to the propwed floodconfral solution. ROW acquisition and abandonment costs were 

included as a &pixate line item in the alternative costs estimates, where applicable. 

Refer to detailed discussion of the utilities corridors and ROW needs in the sitespecific descriptions included 

in Section 5 of this repart. 

4.3.2 A&-tbes Amtcrrrf@ges arzd D&advantag&s 

The Pbase I1 work tasks were performed to evaluate the engineering feasibility of the Combination 

Alternative recommended at the conclusion of P h e  1 of the project. The Combimim Alternative comprised 

struewa1 and nwtructural measures identified for 16 sites within the project area, plus the watershed-wide 

alternatives (See Part 8, Volumes 1 & 2 for details). Dwhg h e  II, conceptual design plans of project featurea were 

prepared consideriug sound enginewlng design along with the environmental compatibility and landscape aesthetics 

of the majar project components. A key eiement of the Phase II evalwion was identification of the advantages and 

disadvantages for each of the Phase I1 alternatives with respect to mst, logistics, environmental issues, ROW issues, 

project objectives, He, The project team developed evaluation criteria incorporating these specific considerations to 

son the Phase I1 altemtives and select the components comprising the Recommended AUemative (See Part 8, 

Volumes 5 3 4). Figure 4.2 presents a key map showing the subareas and the sites of the structural components of the 

Recommended Alternative. Refer to Section 5 Uf this repart. for documentation of the resultant Reeomended 

Alternative including the rationale for selection of the preferred measure for each site. In Phase I1 the site numbers 

were refined. Table 4.1 shows the new site numbers with relation to the old numbers. Note that same sites were 

dropped for various reasons and the numbers were dropped as well. 
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0 N a t l a r a l  
New River Eiubarea 
Denat Hills Subarea 

N a t l a r a l  
New River Eiubarea 
Denat Hills Subarea 

I Plwank N& &CAP Subarea 

Pheani* south of CAP Sums 

I 

Figure 4.2 Subarea and Structural Alternative Site Map 

Table 4.1 Adobe Dam/ Desert Hills Area Drainage Master Plan Number Changes 

- 

Site Number 5 

4.3.3 Environmental Impacts 

The Environmental Overview Report 1s provided in Part 6,  Volume 1, Scctlon 1. The purpose of the 

environmental overview was to collect and provide data to assist the project team in evaluating the environmental 

issues and impacts assoc~ated w~th each Phase 11 alternative measure. The environmental overview determined the 

potential impacts of each of the proposed Phase 11 alternatives on the identified ecological resources, hazardous 

matenals, and cultural resources. The environmental considerations were compared across the Phase 11 alternatives to 

evaluate the relative magnitude of impact. 

LSD assessed for each specific site the potential effects of the Recommended Alternative in terms of 

ecological resources, cultural resources, hazardous materials assessment, and social environment, as apphcahle. LSD 
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developed recommendations to minimize the environmental impacts for the Recommended Alternative at the Skunk 

Creek crossing at the CAP aqueduct (Site 2) and Skunk Creed crossing at New River Road (Site 11). See Seetiw 5 

for these recommendations. 

4.3.4 Rmlogic Impacts 

JEF updated the hydrologic models to incorporate the effects of the Recommended Alternative. A site- 

specific discussion of hydrologic impacts is included in Section 5. Digital data is provided on the CD included in the 

Recommended Alternative Appendices (Part 9, Volume 2). 

4.3.5 Area Benefited 

JEF assessed the area benefited for each structural feature of the Recommended Alternative. The assessment 

included a count of the number of parcels positively and negatively impacted by the implementatton of each feature. 

This assessment was done by looking at pre- and post- Recommended Alternative in terms of structural and non- 

structural components. The structural was performed by superimposing the Recommended Alternative onto aenal 

photography and actually counting the impacted structures or parcels. The FPAP component was done the same way, 

but required more common sense judgments based on whether the parcel was impacted or not. These data are 

summarized in the cost estimates provided in Appendix 3 hereia 

4.3.6 Planning/ Regulatory Coordination 

Nonstructural measures were evaluated as part of the Phase I alternatives development process. The 

nonstructural measures considered planning issues resulting from policies andlor regulations pertinent to the ADMP 

project and assessed opportunities and obstacles created by adopted codes, ordinances, and development conditions. 

As a result, the nonstructural measures included the preparation of development guidelines for structures and roads in 

the study area and an evaluation of floodproofing options for floodway residents. These two nonstructural 

components are briefly discussed below. 

Phase I Interim Devclo~ment Guidelines -The general objectives of the Interim Development Guidelines 

include the following: 

Enhance public safety by guiding development in the watershed to protect current and future residents 

from the effects of flooding. 

Reduce adverse drainage impacts due to development in the watershed by guiding activities of new 

residents so that current runoff to Skunk Creek 1s maintained at current conditions and downstream 

neighbors are not negatively impacted. 

Guide future development in a manner consistent with the Recommended Alternative plan of the 

Adobe ADMP. 

The intended purpose of the interim development guidelines is to provide guidance to residents and regulators 

alike regarding what can and cannot be constructed, ways to alleviate the Impacts of construction on the watershed, 

and how to protect structures and adjacent properties from flooding and erosion. Meetings were held with several 

groups to better understand the issues prior to and during the process of formulating the Interim Development 

Guidelines. Input was solicited from the following county, municipal, and pnvate partic~pants during group andlor 

individual meetings: Maricopa County Supervisor Andy Kunasek; District floodplam managers, planners, and 

inspectors; City of Phoenix Councilwomen Peggy Neely; North Gateway and Desert View village planning 

committees. In addition, a Development Guidelines Work Group comprising regulators, planners, hydrologists, land 

development engineers, and project area residents representing the New RiveriDesert Hills Community Association 

was convened to discuss flooding and drainage issues as input to the interim development guidelines formulation. 

A careful analysis of area development trmds and regulatory options was conducted to identify specific issues 

that were not addressed by the existing Arizona Revised Statutes (ARS)  Title 11 Drainage Ordinances and ARS Title 

48 Floodplain Regulations (See Figwe 4.3). Title 48 authorities apply to the 100-year flood areas regulated by the 

National F l ~ d  Insurance Program (NFIP) and Arizona h-nt of Watez Resomes. Title 11 authorities regulate 

drainage concerns in areas outside the regulatory 100-year floodplain. In practice, Title 11 authorities sometimes 

overlap into the Title 48 area. It became apparent that single-family development on individual lots within 

unincoqmrated mas was the one category with insufficient standards to addtess the cumulative impacts of this type 

of development. 

Figure 4.3 Statute Applicability 
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This analysis documented the existing practices and procedures and carefully integrated a unique toolkit and 

1mpIementation smtegy to address individual single-family lot development. By maximizing resomes, bath 

technical and personnel, a significant percentage of reviews may be simplified. An option is also available for 

individuals to obtain approval for variations to the replations if a higher degree of drainage analysis is provided in 

order to justify the proposed change(s). By providing this degree of flexibility within clearly dooumented and easily 

applied Development Guidelines, bath the public and regulatory staff will benefu. 

A number of tools or criteria were evaluated for application to single-lot development in the ADMP study 

area. The tools were evaluated based on their hydrologic e i e a ~ y ,  long-term viability, and their potential for 

implement@ion. Seven types of tools or criteria relating to single-family, individual lot development were examined: 

Drainageways 

(Erosion Hazard) Setbacks 

Finished Flwr EIevations 

Disturbance Envelopes 

Culverts, Driveways, & Roads 

Walls, Fences, & Eems 

4 Retention 

Each criterion is discussed in detail in the Interim Rmks of Dmlupmentfor Individual Single-Family Lots in 

Part 8, Volume 2, Section 3. Recotnmendations are made for selection of specific measures or requirements for each 

tool or criteria for the ADMP. 

Phase I1 Develo~ment Guidelines - The Interim Rules of Development were further refmed in Phase Il of the 

ADMP and are presented as the Development G2(&lines for IndiviM Single-Family Lots in Part 8, Volume 4, 

Section 'and Appendix C: of this report. Due to the uncettainty of implementation protocols brought about by the 

recent transition of regulatory authority for Title 11 Drainage Ordinance to the Maricopa County Planning & 

Development Department, fmal implementation strateges for the Development Guidelines are pending and will be 

determined in the future. 

F~gure 4.4 Block wall under conslruction m s s  drainageway m Desert Hllls area 

Recommended Alternative Report Page 10 
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4.3.7 Stakeholder Involvement 

The stakeholder involvement program for this project was desrgned and completed with the goal of 

maximizing implementation opportunities for the Recommended Alternative of the ADMP. To achieve thrs objective, 

the 3 r s  method was applied to Inform, Involve, and Include stakeholders. This approach has been used successfully 

in other s~milarprojects. Simply put, the 3 1's method of Stakeholder lnvolvement is to utilize a 3-Phase approach as 

described below and as shown in the Stakeholder Flowchart (Figme 4.5). 

Phase 1 lnform - Inform the stakeholders of the project at the early stages to obtain any useful knowledge 

they may have fiom a data collection standpoint as well as to receive any initral input they may have regarding scope 

of work or process. This was accomplished through facilitated workgroups of stakeholders with similar mandates, 

jurisdictions, and interests (i.e. transportation system agencies, unincorporated area, etc.). Several individual meetings 

were also held for those stakeholders with a u q u e  interest (e.g., Sonoran Parkway, C~ty  of Phoenix Transfer Stat~on, 

etc.). Stakeholders and their anticipated preliminary concerns1 interests were identified and compiled into a 

spreadsheet whrch was used as the baseline database for the rest of the stakeholder involvement program. The 

Stakeholder database is documented in Part 1, Volume 1, Sectron 2. 

Phase 2 Involve -Involve the stakeholders throughout the course of the ADMP so that they stay informed and 

Interested in the project. This also allowed for them to see the reasons why, or why not, their rnput would be included 

in the development of alternatives. This was accomplished through the use of workgroups as well as individual 

meetings. An added benefit of maintaining contact through the course of the project is that new staff members fiom 

the agencies were educated prior to being shown the end product. Their involvement was documented in the 

evaluation matrices developed for all of the altematrves at each srte (see Sect~on 5 of this report). 

Phase 3 Include -Include the stakeholders in the process of selection of the Recommended Alternative. This 

effort included information exchange and discussion of 

Costs of capital improvements 

Costs of maintenance 

Conceptual cost sharing agreements for capital improvements 

Conceptual agreements on maintenance responsibilities 

Construction timelines coordinated with other agencies' projects and budgets. 

Tlns was accomplished using a combination of workgroups and individual meetrngs because of the Iterative nature of 

these negotiations. Stakeholders' rnput was documented in the conceptual design plans and cost estimates contained 

in Sect~on 5 of this report. 
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4.3.8 Public Involvement 

The District began a public involvement process for the ADMP in September 2002. The Public Involvement 

Plan created a blueprint for the public involvement process that would give the public multiple opportunities to ask 

questions and provide feedback to the District. The public involvement efforts centered on three sets of public 

meetings, with each set comprising three separate meetings. The three sets of meetings were scheduled in relation to 

project development stages: one set in the Phase 1 information gathering stage in November 2002, one set during the 

Phase I1 altematlves development in November 2003, and the last set to present the Recommended Alternative in 

September 2004. In each set, the public meetings occurred within a two-week timeframe. Because the project area 1s 

so large and to reduce the travel burden on potential attendees, each of the three meetings was held in a different 

location - one in the southern portion of the project area, one centrally located, and one in the north. During the 

public involvement process, the District decided it would be best to have two separate meetings designed specifically 

for residents who owned properly in the floodway. These meetings were each scheduled in November 2003 and 

September 2004 prior to the final two sets of public meetings. 

The public involvement program for the ADMP is documented in Part 1, Volume 1, Section 3. The work 

products presented therein are listed below: 

Public Involvement Summary Report 

Public Involvement Plan 

Postcards 

Fliers1 Doorhangers (see FlgUre 4.7) 

Newspaper Notices 

Notification Letters 

Handouts (see Figure 4.6) 

Sign-in Sheets 

Meeting Summaries 

Public Meeting Presentations 

Exhibit Boards 

t ~ p  4.6 November 2003 Pubin; Maetvlg Handout 

The District maintained a project web site for the ADMP to provide residents the opportunity to access 

project-specific public information materials digitally and to provide a means for residents to submit inquires or 

requests for information directly to the District's Project Manager. The web site URL is as follows: 

The District abo met with the staff of the local newspaper in the project area in conjunction with the public 

meetings. A project fact sheet was prepared to provide concise information about the project M members in the 

community, press, and the public. 

Fignre 4.7 September 2004 Public Meeting Notice 

- 
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The alternatives formulation prooess is presented in Figure 3.1. The work plan consists of four major 

components; mluding Problem Identification, Measues (Solutions), Preliminary Alternatives, and Recommended 

Alternative. As described in Section 4, the work tasks comprising Phase I addressed problem identification, 

brainstodug measures (solutions), and altematives evaluation with the resultant outsome ofEour Phase I Preliminary 

Alternatives to be considered for f d e r  refmement during Phase U. Phase II further refined the Preliminary 

Alternatives and ended with the Recommended Alternative. The following sections describe the Recommended 

Alternative of the ADMP. Table 5.1 smmadzes the Recommended Alternative of the ADMP. 

5.1 Area m d e  Non-Structuml Recommended Alternative Components 

Plood Response Plan (FRP) - The F W  is a non-structural component to the ADMP that addresses existing 

conditions problems. The purpose of the area wide FRP is to assess rainfall and stream flow data from the existing 

and new gages in the watershed so that imminent floods can be detected and appropriate flood response actions 

triggered. The FRF will facilitate the sending of timely and informative flwd warning meSSageB to emergency 

response agencies and area residents. Critical information will be communicated to law enforcement and fire 

protection agencies and roadway batricade crews to assist them in carrying out emergenoy flood response activities in 

minimal time and with maximum safety. The FRP is discussed at length in Patt 7, Volume 1. 

Floodprone Properties Acquisition Program (FPAP) - The FPAP is designed to reduce the occurrence of 

repetitive loss to property and to plotect the public, the FCDMC work$ with property ownem on projects to remove 

them from harm's way. Regional structural projects are not always feasible; therefore, the FCDMC developed a 

proactive program that provides limited funding for the voluntary buyout of residences which are at high risk for 

floodiig. The FPAP addresses existing conditions problems. 

The study team has identified homes that are located within the Federal Emergency Management Agency 

(FEMA) designated floodways with the stvdy area. An engineering assessment has been perthued for these 

residences to further determine the level of flooding risk (Pat 8, Volume 2, Section 1). Eligible homeowners who 

apply for the program may choose to accept the buyout offer proposed by the FCDMC or remaln in their homes. 

Figure 5.1 shows a spatial summary of the location of flood vurnerable residences and their spatial dismiution 

relative to their depth of flooding in the 100-year flood. 
Figure 5.1 Flood Vulnerable Residences 
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Table 5.1 Adobe Dam/ Desert H i s  Area Drainage Master Plan Recommended Alternative 

Channelieationl gradecmtrd, Upp 

detention basin (Part Of Site 5) 
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Development Guidelines - One of the area wide non-structural components of the ADMP is the 

Development Guidelines. The Development Guidelines will establish rules for single-family development on 

individual lots within the unincorporated portion of the study area. The purposes of these gtiidelmes are to avoid 

future problems resulting from the effects of development on local drainage and to maintain runoff to area 

watercourses at current levels. The guidelines address the following elements of smgle-lot development: 

Drainageways 

Erosion h W d  setbacks 

Finished floor elevations 

Disturbance envelopes 

* Culverts, driveways, and roads 

Walls, fences and berms 

Retention basins 

TheDevelopment Guidelines are discussedare provided within this report in Appendkc C. 

Floodplain Delineation Studies (FDS) - Another area wide non-structural component of the ADlMP 

addressing future canditions, is the FDS. The FDS provide information used to update existing FEMA Flood 

Insurance Rate Maps (FLRMs). The purpose of the FDS is to provide the best available information to local and 

regional planners and floodplain administrators to further promote sound land use practices and floodplain 

development. In this manner, future development within mapped floodways is prevented and construction within 

floodplains is regulated to enhance public safety in floodpmne areas. Figure 5.2 shows the areas within the ADMP 

study areathat are associated with FDS. Part 4, Volumes 1,2,3,4, 5,6, 7, and 8 contain the details of the FDS. 

Even though Site Numbers 3, 4, 6, and 12 do not have structural elements associated with them in terms of 

the Recommended Alternative, they, along with the entire study area is addressed with the area wide components of 

the ADMP. 

Figure 5.2 Floodplain and Floodway Delineation Watercourse Reach Locations 
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5.2 Problem Description, Recommended Alternative, a n d  Environmental Summary 

Site Numbers 2 and 11 are the only sites where ecological resources, hazardous materials concerns, cultural 

Contract No. SA-930222, Technical Data Notebook T h ~ s  report identified a bkeakout from Skunk Creek downstream 

of the landfills and upstream of the drop structure across Pinnacle Peak Road. Also In 2002, Coe & Van Loo 

Consultants performed the Split Flow Analysts Over Pinnacle Peak Road, CVL #98-0013. This report analyzed this 

breakout from Skunk Creek further and looked at the breakout effects further downstream through the park and back 

resources, landscape theme, aesthetic design, and multi-use opportunities were specifically analyzed. Even though a into the Adobe Dam reservoir impoundment area. This split flow analysis assumed that the entire 15,500 cfs breakout 

general look at environmental concerns was performed at each site, only those sites where the FCDMC 1s mvolved in 

implementation of the recommended alternative has design guidelines been provided. This decis~ons was made by the 

crossed Pimacle Peak Road and entered the park site. Because of this breakout, the ADMP looked at this site and 

what could be done to eliminate future breakouts and deliver the flows to the Adobe Dam reservoir area. 

project team and the FCDMC at the October 14,2004 monthly progress meeting. 
Recommended Alternative - While researching this site, JEF found that considerable analysis has already 

Site Number 1 

Problem Deseription - In June of 1993 Wood Patel contracted with Phoenix to perform an analysis of 

alternatives for design options of a bridge over Skunk Creek at Pinnacle Peak Road. This report, Phase I ,  Design 

Option Report Pinnacle Peak Road Bridge Over Skunk Creek, BR-922765, performed by Wood Patel Associates in 

June, 1993, looked at several options for bridges. From this report, the recommended alternative was Option C-1 

which provided a 100-yeas crossing at Pinnacle Peak Road and allowed for future extension of the 35th Avenue, 

which would be a bridge constructed by the City, to the north. In addition, its channel geometry provided a sediment 

transport rate comparable to the existing channelization to the north. 

Even though this alternative was recommended, what was actually built in 1995 was a four-span concrete 

box-g~der bridge, a roller-compacted concrete drop structure (Figure 5.3) located approximately 350 feet upstream of 

the bridge, and an excavated channel with soil-cement 

been performed. The Phase 1, Design Option Repol? Pinnacle Peak Road Bridge Over Skunk Creek, BR-922765, 

performed by WoodIPatel Assoc~ates m June, 1993 looked at several options at this particular Location. After 

reviewing this report, JEF agreed with WoodPatel that Option C-1 is the best alternative for t h ~ s  site. The 

methodology that WoodlPatel used follows generally accepted design methodology and makes the most economic 

sense. 

This structural option consists of a 320-foot span Pinnacle Peak Road bridge crossing, a concrete stepped 

drop structure immediately downsmam of the southem boundary of the Skunk Creek Landfill, a levee betwem the 

drop structure and landfill, and an incised channel downstream of the drop structure. The crosswctional geometry of 

the channel is a trapezoid with 2:l side slopes. The City of Phoenix plans to build a bridge at the 35' Avenue 

crossing. 

The drop structure is a stepped concrete structure with eight 2-foot high steps to dissipate energy. The levees 

bank protection between the drop structure and the 

bridge. The excavated channel has a bottom width of 

250 feet and continues, unlined, downstream of the 

bridge to the Adobe Dam reservoir area. After 

conversations with Phoenix and Wood/ Patel, it appears 

will be keyed mto the existlng levee system for the landfill. All channel embankment lining conslsts of soil cement. 

The freeboard allowance for the 100-year flow cond~tion 1s 1.5 feet. 

Coniparisons of the 100-year water surface elevations of t l s  option with those of the revised CVL model 

shows that the water surface does not increase at any cross sections. 

Figure5.3 Skunk Creek Drop Structure (9-20-04) 

In 2002 Tetra Tech, Inc. completed the Letter of 

Map Revision Request for Skunk Creek, City of Phoenix 

Based on the fact that this alternative has been recommended previously in other reports as well as further 

analysis by JEF and the ADMP team, this alternative has become part of the recommended alternative. 

The non-structural elements for Site Number 1 consist of the Upper Buchanan Wash FDS and the FRP. Some 

of the advantages of the Recommended Alternat~ve for Site Number 1 are: 

Protects Pinnacle Peak Road and 35'h Avenue alignments from flooding 

Provides an opportunity for aesthetic improvements near the 35* Avenue alignment 
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Provides an opportunity to improve degraded habitat in Skunk Creek downstream of the landfill area Approximately 200 cfs breaks out south into the CAP canal on the east side of the Sonoran Wash 

Opportunities for trail linkage to Adobe Dam Recreation Area, Thunderhird Park, Paseo Highlands 

Park, and CAP Canal regional trail 

Overchute. 

Approximately 16,600 cfs continues down the Skunk Creek channel corridor. 

Environmental - LSD provided an 

environmental summary for Site Number 1. There 

is an opportunity for improvement of the moderate 

habitat located around this site. Numerous 

hazardous materials concerns are located within 

the area of Site Number 1. However, only illegal 

dumping is present at the site itself. The 

opportunity for improvement of the visual 

character exists especially next to the landfill and 

Skunk Creek (Figure 5.4). Currently this area is in 

bad visual shape. Mult~use opportumties exist in 

the form of a proposed trail system along Skunk 

Creek. The trail system could create links to 

nearby Adobe Dam Recreation Area, Thunderhird 

Park, and Paseo Highland Park. 

Site Number 2 

Figure 5.4 Illegal Dumping in Skunk Creek. 

Problem Description - In 1990, Coe & Van Loo used HEC-2 to estimate the 100-year floodplam limits for 

Skunk Creek upstream of the Central Arizona Project Canal (CAP) and to estimate the amount of discharge that 

breaks away from Skunk Creek in the effect~ve Flood Insurance Study. Their findings were as follows: 

Approximately 3,000 cfs breaks out to the west across 1-17. 

Approximatcly 5,000 cfs breaks out to the south into the CAP Canal on the west side of the Skunk 

Creek Overchute. 

Approximately 1,000 cfs breaks out to the south into the CAP Canal on the east side of the Skunk 

Creek Overchute. 

In 1997 Montgomery -Watson accepted the Coe & Van Loo study for the Skunk Creek Floodplain 

Delineation Study. 

In 2001 Tetra Tech, Inc. performed the Skunk Creek Watercourse Master plan (WCMP) and identified 

flooding across 1-17 upstream of the CAP. This flooding 1s summarized in the Skunk Creek Watercourse Masfer 

Plan, Attachment 7, Two Dzmensional Hydraulic Model of the Confluence of Skunk Creek 6; Sonoran Wash at the 

CAP Canal, FCD 99-23. This attachment was added to the Watercourse Master Plan because of the complex problem 

of a very broad floodplain in the confluence area in combination with the structures associated with the CAP. Thr 

FCDMC was mterested in better defining the following: 

The 100-year water surface elevations, limits of flooding, and flow patterns upstream and 

downstream of the CAP. 

The location and magnitude of flow that would break out of the Skunk CreeWSonoran Wash corridors 

during the 100-year flood event. 

The associated hydraulic parameters associated with the 100-year event such as depths, velocities, 

etc ... 

The location and type of hydraulic controls. 

The modifications needed to contain the 100-year event within the Skunk CreeWSonoran Wash 

corridors. 

The ability of the CAP overchute structures to accommodate the 100-year event. 

The impact of the two dimensional analysis results on the starting water surface elevations specified 

in the existing FIS studies on Skunk Creek and the initial FIS study for Sonoran Wash. 

The recurrence interval of the initial breakout flow across 1-17. 

The following is summary of the results found in this initial two dimensional modeling: 

Approximately 1,000 cfs breaks out to the south into the CAP Canal on the west s ~ d e  of the Sonoran The 100-year starting water surface elevation for Skunk Creek was estimated at 1533.7 by two 

Wash Overchute. dimensional modeling which compares to a starting water surface elevation of 1532.5 that was used 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

The 100-year starting water surface elevation for Sonoran Wash was established as 1532.1 

The breakout flow across 1-17 is 6,400 cfs, has an average depth of 2.5 feet, and a total volume of 

76,800 acre feet. 

The overcbute structures are capable of passing the combined 100-year event from Skunk Creek and 

Sonoran Wash assuming that flow is directed to them by raising the upstream embankment so that the 

design flow is actually 100-year instead of 50-year. However, the extent of local scour upstream and 

downstream of the structures was not evaluated. These results assumed that ponding behind the 

proposed levee improvements upstream of the CAF' are allowed to occur. 

The earliest breakout flow was noted to be 14.20 hours at 1-17, This corresponds to a total discharge 

of approximately 17,600 cfs on the Skunk Creek Hydrograph which also corresponds to 

approximately a 26-year recurrence interval on the discharge frequency curve. 

Table 5.2 

WCMP Comparison of Breakout Flows for Site Number 2 

I I 100-Year Breakout / Coe & Van Loo 100-Year I 
Breakout Discharge I 

I west of me bKunK weeK u 
I 

Across 1-1 7 6,400 3,000 I 
East of the Skunk Creek Overchute 500 1,000 

West of the Sonoran Wash Overchute 2,500 1.000 

I East of the Sonoran Wash averchute I 1,200 200 I 
I I 

Flow to the Southeast along the GAP. I 100 Not Reported I 
Skunk Creek P 

. - shows the comparison of this study with the Coe & t a n  Loo study with respect to breakout 

locations and magnitude. 

is a summarization of levees that were modeled in this report to contam the flows. 

Table 5.3 

WCMP Levee Design for Site Number 2 

Sonoran Wash 

Total 

Reported total in Report 

Average Width) 1 
- 

From Skunk Creek Overchute, 1,800 5 8,000 
1800' west 
From the end of previous 500 4 2,000 
levee, 500' north 

'It was unclear if these are for both overchutes together or individually. It was assumed 
that they are combined since they are different size hydraulic structures. 

6,100 

36,400 

36,400 

I East side of Skunk Creek 2.300 I 
Overchute 1 500 

*16,600 

26,800 

35,000 

West side of Sonoran Wash 200 4 1,000 
Overchute 
East side of Sonoran Wash 300 4.5 1,500 

. Overchute 
East side of study area, 300 7 1,600 
upstream of the CAP 
East side of Study area 300 4 900 
upstream of the CAP 

One of tbc outcomes of the WCMP wa& the recommendation that the two dimensional modeling be extended 

to include Buehanan Wash to the west and extend downstream to Happy Valley Road In 2002, The FCDMC 

contracted with Tetra Tech Inc. to perform this modelmg. As a result of this, the Flooc$~lain Delineation Study for 

Shnk Creek Between the Central Arizona Project and Hapm Valley Road, Two-Dimensional Hydraulk Model, was 

performed. This study expandad an the previous studies and includes the following analyses for both the 100-year 

and Standwd Project Flood (SPF) events: 

An expanded two dimensional analysis of existing conditims. The Skunk Creek study limits are 

from Happy Valley Road (davostream limit) to the CAP. Buchanan Wash, from the CAF' to its 

confluence with Skunk Creek, is also included in the study area. 

A floodplain analysis for the area west of 1-17. 
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Two pre-development condition models; one without the CAP and another without 1-17 or the CAP. 

An analysis of widening the CAP overchutes as a possible remedial alternative. 

An analysis of extending the existing levee system to contain breakout flows. 

The results from this study are as follows: 

The existing condition model confirmed breakouts north of the CAP over 1-17 in both the 100-year 

and SPF flood events. The 100-year breakout conveys over the canal and ponds on the north side of 

the CAP and in the medians. 

Table 5.4 

2D Report Levee Cost @timates for Site Number 2 (Sol1 Alluvinm Toe-Dm) 

effective FIS hydrologic model. The land in the ponding area is presently owned by the State of 

Arizona. 

The predevelopment models show that the flows were fairly well contained only after 1-17 was built. 

The addition of the CAP only helped to contain the flows within the system. 

Widening the overchutes does not help to alleviate the flooding problems within the system. Flow 

still breaks out over 1-17 north of the CAP. 

Extending the levees upstream from the current location to the CAP, and north of the canal, on both 

the east and west sides effectively confines the flows in the channel corridor during the 100-year 

event. During the SPF event, there is some backwater leaving the channel through the opening 

between the Corp of Engineers (Corp) levees and the City of Phoem landfill levees. The costs of 

these levees are summarized in Tables 5.4 and 5.5. 

The existing condition model showed fhat significant pondig occurs north of the CAP on Bu~hanan 

Table 5.5 

2D Report Levee Cost EstZmates for Site Number Z (Concrete Toe-Down) 

The ADMP was tasked with formulating alternatives that would solve the flooding a c m  1-17 its well as the 

flooding that would occur upstream of the Corps of Engineers levees. The Corps of Engineers levees are upstream of 

the crossing of Skunk Creek and 1-17. These levees, however, do not extend to the CAP. The aforementioned - 
Wash. 'I%* pondng causes significant attenuation in the model that is not accounted for in the 
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modeling shows that the 100-year flow backs up in the levee area and "end runs" the levees to both the east and west. 

New development currently exists to the east and established businesses and residences exist to the west between 1-17 

and the back side of the Corps of Engineer's levees. 

Recommended Alternative - For Site Number 2 

the structural components of the Recommended Alternative 

consist of extending the Corp levees (F~gure 5.5) north until 

they tie into the CAP (4,600 feet from the east bank to the 

CAP and 3,000 feet from the west bank to the CAP) I 
Additionally, a levee north of the CAP along 1-17 is 

recommended (approximately 2,000 feet of levee) to stop 

overtopping of the 1-17. Refer to Table 5.3 for approximate 

lengths of levee extensions. 

The non-structural components of the 

Recommended Alternattve at S~te  Number 2 consist of the F~gure 5 5 The Corp of Enaneers Levees In Skunk Creek 

FRF'. It IS also recommended that redelmeation of the 

floodplainHloodway occur once the structural components have been implemented so that an accurate depiction of the 

flood hazard is known between Skunk Creek and 1-17, 

Some of the benefits of the Recommended Alternative are: 

Protection of residential and commercial areas immediately downstream of the CAP Canal from 

flooding 

Protection of 1-17 from flooding 

Prevention of potentially damaging flows along the upstream side of the CAP Canal embankment 

Opportunities for trail linkage CAP Canal reg~onal trail 

Some of the disadvantages of the Recommended Alternative include: 

Impact to natural landscape with construction of levees, particularly north and south of the CAP 

Canal 

Affects to high-quality habitat along Sonoran Wash 

Requires acquisition of one business north of the CAP Canal 

Environmental - The Recommended Altemative at this site consists of a pair of levees both north and south 

of the CAP Canal that will assist in constraining flows and help funnel water across existing flood overchutes at the 

canal. The levees will tie into existing levees along Skunk Creek south of the CAP Canal. The following text is a 

brief description of ecological resources, hazardous materials concerns, and cultural resources at the site, along with a 

list of recommendations and mit~gation measures to remind future planners, designers, and contractors of the possible 

pemnts, surveys, and other environmental clearances that may be required in an effort to minimize environmental 

harm of levee construction. 

Ecoloaicol Resources - The habitat of the proposed project area can be described as high- and medium- 

quality xeroriparian vegetation along Skunk Creek and Sonoran Wash with occasional saguaros in disturbed upland 

areas. The CAP Canal in the area is a special ecological feature because of the ava~labilrty of year-round fresh water 

and the accessibility of perch sites on perimeter fence lines with little adjacent cover for predators. Combmed with 

the CAP Canal, the washes form an important movement comdor for local wildlife (especially small mammals and 

birds). The thick xeroriparian vegetation combined with upland saguaros represents habitat components for the cactus 

fermginous pygmy-owl (CFPO). Eroded banks in Sonoran Wash and other nearby rocky areas could be home to 

Sonoran desert tortoises (SDT). Levees north of the CAP Canal are proposed far enough east and west to encompass 

both drainages while being located in upland areas of low quality where only an occasional saguaro might be 

removed. Levees south of the CAP Canal are proposed to form a much tighter comdor nearer the washes but will 

avoid the channels themselves as they also cross low-quality upland habitat while tymg into exisling levees to the 

south. Impacts to w~ldhfe may not necessarily result from the location of the levees themselves but from any ground 

disturbing activities done in the washes during construction and from construction -noise impacts to wildlife while the 

levees are being built. 

Construction of the levees should avoid the high-quality xeroriparian habitat present along Skunk 

Creek and Sonoran Wash. A dense patch of paloverdes growing along the existing levees of Skunk 

Creek at the southern end of the proposed project and ecologically sensitive cliff habitat in Sonoran 

Wash south of the CAP Canal should also be avoided. 

The permanent exclusion of grazing from the project area would aid in revegetation efforts, and 

native species could be replanted along the levee base, sides, and top to create a more lushly 

vegetated corridor. 

Revegetation efforts along the levee should include an appropriate d~versity and density of native 

plants, including the appropriate xeroriparian plants, to help mitigate impacts to Skunk Creek and 

Sonoran Wash and maintain their usefulness as important wildhfe movement corridors m the area. 
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Presencelabsence surveys for CFPOs may be necessary for up to 2 years at sites located within 

Survey Zone 3 and outside the Phoenix Urban Exclusion Area if the Umted States Fish and Wildlife 

Service (USFWS) detemne that ground-disturbing activities may affect the CFPO or its habitat. 

If SDT are encountered during consuuction, the contractor should follow the guidelines for handling 

and relocating tortoises as provided in the Arizona Game and Fish Department's (AGFD) Guidelines 

for Handling Sonoran Desert Tortoises Encountered on Development Projects. 

AGFD should be contacted to obtain updated and current information on sOpecial status species 

during the design and environmental clearance stages. 

If protected native plants are impacted by construction activities, a permit should be obtained fkom 

the Arizona Department of Agriculture (ADA) prior to clearing and grubbing. The permit may 

include salvaging provisions. 

Surveys of invasive species may be necessary. All disturbed soils that will not be landscaped or 

otherwise permanently stabilized by construction should be seeded using species native to the project 

vicinity. 

A Clean Water Act Section 4041401 permit will be required on projects which impact delineated 

"waters of the U.S.", as defined by the US Army Corps of Engineers (Corp). 

Because more than 1 acre of ground w~l l  be disturbed during project activities, and Arizona Pollutant 

D~scharge Elim~nation System permit will be required from Arizona Department of Environmental 

Quality (ADEQ). 

Hazardous Materials Concerns - No known hazardous materials concerns were discovered during a records 

check of the site; however, evidence of many instances of illegal dumping was seen scattered about during a site visit. 

During levee construction, efforts should be made to remove trash kom the area. 

A Phase I Environmental Site Assessment for hazardous materials should be conducted prior to any 

property acquisition during the design phase. If suspected hazardous materials are encountered 

during consuuctton, work should cease at that location and the appropriate authority should be 

contacted to arrange for proper assessment, treatment, or disposal of those materials. 

Cultural Resources - Most of the proposed project area has already been surveyed for cultural resources. A 

historic dirt road (the "road from Phoenix to Prescott") was recorded in the project aea in a survey dating back to 

The road's exact alignment should be researched and compared to the limits of disturbance for the 

levee construction, along with the eligibility of the road segment for inclusion in the National 

Register of Historic Places. 

For those areas not previously surveyed for cultural resources, a Class I11 (pedestrian) archeological 

survey should be conducted prior to ground-disturbing activ~t~es. All county, state, and federal 

archeological compliance guidelines should be followed during the design and implementation of 

future activities. New sites should be recorded and evaluated for possible inclusion in the National 

Regtster of Historic Places. While avoidance of known sites is preferred, unavoidable impacts might 

be mitigated by testing and data recovery of those sites. 

If prevtously unidentified cultural resources, including human remains, are encountered during 

activity related to the construction of the project, work should stop immediately at that location and 

all reasonable steps to secure the preservation of those resources should be taken. The appropriate 

authority (ies) should be contacted immediately to make arrangements for the proper treatment of 

those resources. 

Landscaue Theme - The levees will range from 6 to 9 feet in height and include a 10-foot operations and 

maintenance road. The overall landscape theme for the CAP Canal Levees is a natural Sonora Desert landscape that 

protects, enhances, and complements the existing setting. Multi-use trails should be integrated as part of the 

operations and maintenance road along the top of the proposed levees. The top of the levees offer excellent views to 

Union Hills, Middle Mountain, Pyramid Peak, Deems Hills, Bradshaw, New River, and North Mountains, and CAP 

Canal. Viewing opportunities along the operations and maintenance roadlmulti-use path should be integrated into the 

overall project aesthetic and combined with path rest nodes, tra~lheads, and /or destmation points where possible. In 

addition viewing opportunities should also take into consideration the adjacent residential land uselprivate property 

owners. 

Aesthetic Desim -Aesthetic Concept: to incorporate the levee into a more natural appearing feahlre by using 

landscape berms that mimic on a smaller scale h distant mountain forms and incorporating plant material associated 

wirb Sonoran Desert sorub. Figures 5.6,5.7 and 5.8 illustrate the aesthetic concept for the CAP Canal levees. 

Landscape Berm and Levee Criteria: 

1895. 
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Figure 5.6 Eemmended Alternative - CAP Canal Levee Aesthetic Tmalmeuis 
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Frgure 5.7 Recommended Alternative - CAP Canal Levee Aesthetic Treahnents Figure 5.7 Continued 
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Preserve mature trees where possible. 

Place plant material in densities similar to existing conditions 

3 Materials 

Figun 5.& Recommended Alternative -CAP Ganal Levee Sketch 

1. Configuration 

* Vary height of the landscape berm 3 to 5 feet above the top of the levee. 

Vary the slope of the landscape berm and levee from 4:l to 8:l. Levee slope c o v e ~ d  by the 

landscape berm can be 4: 1. 

* Round the top of the landscape berm. 

Setback levee minimally from 30 to 50 feet from property line. 

Use operation and maintenance mad as multi-use path where: feasible and in compliance with adopted 

City and County mils plans. 

2. Vegetation 

Select native plant material or material indigenous to the area. 

Place trees, shrub, ground covers, and rwks in an irregular pattern along the sides and top of the 

landscape berm to break-up the lineat form of the landscape berm. 

Use materials for exposed levee surface that blends the color of the material with the surrounding 

native surface material to minimize visual contrast. 

Multi-Use O~oorlunities - Located within Site Number 2, medium-density housing and open space are 

planned south of the CAP Canal. Two proposed trails within Site Number 2 were identified south of the CAP Canal, 

located along Skunk Creek and Sonoran Wash on a nortb-south alignment by Phoenix. The Maricopa County 

Regional Trail System Master Plan has proposed a regional hiking and riding trail that will parallel the CAP Canal. 

No developed recreat~onal sites are located within Site Number 2. However, a large portion of the site 1s used for open 

space and recreational activities, which include equestrian use and hiking on the western portion of the slte, users fly 

remote-controlled model airplanes and use level portions of the slte for landings. 

Within the site, two flood control structures cross the CAP Canal, facilitating Skunk Creek's and Sonoran 

Wash's southward drainage. Several low-density residences are located south of the CAP Canal and one to the north. 

Dynamite Mountain Ranch, a medium-density residential community is located southeast of the site and 1-17, and 

Dynamite Subdivision is located across 1-17, west of the site. An APS power substation is also located directly west 

of the site and 1-17. To the northeast, a large industrial mining operation (Madison Granite Supplies) is within 1 mile 

of the site. 

Accordii to the City ofPhoenix Gerterai PIm @001), fluodplain and park/open space are planned within the 

site north of the canal, with PublicJQuasi-Public use planned for areas north of the site. Two trails are proposed south 

of the site and are lacated along Skunk Cmk and Sonown Wash on the opposite side of the CAP Canal. The 

Martcopa County Regional Tmil Mmter Plan has proposed a regional hiking and riding trail that parallel the 

CAP Canal (Figure 5.0: Phoenix North of CAP Canal). It is recommended that these plans and trail systems be 

included in the pre-design and h a 1  design of the recommended alternative. 
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F i  5.9 Phoenix North of theCAP, Multi-Use 

The primary land uses within and surrounh the site am vacmt/lltldeveloped (waterlflood control) and open 

space. Qne msidence is located in the w&tem ponlon of the site, along the 1-17 frontage road Large, medium- 

density residential conimunities are located southwest (1-17 and Dynamite Subdivision) and southeast [Dynamite 

Mountain Ranch] of the site. Madison Oranite Supplies hag a large mining operatioh located approximately 1 mile 

northeast of the site. Most of area the surrounding the site is used for undes&n&d open spffie and m a t i o n a l  

activities, including equestrian use and hiking. 

Site Number 3 

Problem Description - During the process of identifymg problem areas w~thin the ADMP study area, the 

ADMP team noticed that where Cloud Road bends north and transitions Into 27" avenue, the exist~ng alignment is 

located within the 100-year floodway of Skunk Creek. The ADMP team ~dentlfied this slte because of two major 

reasons. One, the high hazard potential of the roadway "washing out" would create a major publ~c safety hazard and 

two; access north could be completely cut off due to the fact that the only other access to this area, at Skunk Creek 

and Desert Hills Drive, 1s a low water crossing. 

Recommended Alternative - As the team moved into the recommended altemat~ve phase of the project, the 

structural component of t h ~ s  site was dropped. Access to the north became the driving factor by the team. Site 

Number 8, a new bridge structure spanning the floodplain of Skunk Creek at Desert Hills Dnve, also provides access 

to this same area. Since the bndge would be located on a major arterial road it became much more desirable to the 

team than Site Number 3. S~gmficant property acquisition would also be necessary for the structural measure at this 

site. It is recommended that the existing roadway not be removed due to the secondary access that it does supply to 

the area north. The fact that Site Number 3 1s not Included in the recommended alternative as a structural measure 

means that the possibility exists for roadway "washouts". 

The element that is included in the recommended alternative is the FRP. The existence of the FRP will 

supply adequate protocol for emergency services and will alert those in the area when it is unsafe to follow this 

particular route. 

Site Number 4 

Problem Description - Site Number 4 (the area between 71h Avenue and 15" Avenue and between Joy Ranch 

Road and Cloud Road) was identified by the ADMP team during the process of problem identification The 

hydrology in this area showed tbat there 1s a flow breakout tbat occurs from Desert Lake Wash that was not accounted 

for in the Skunk Tank Wash Hydrology. JEF performed a FLO-2D analys~s that encompassed the area between 12" 

Street and 151h Avenue east and west and between Saddle Mountain Road and the Carefree Highway north and south. 

This FLO-2D analysis showed where this flow breakout occurred and defined how much of the flow went in each 

direct~on. Refer to Part 3, Volume 2 for the results of the FLO-2D analysis. Flow for S ~ t e  Number 4 floods existing 

structures and inundates the roadway syslem. More specifically, the flow that crosses Joy Ranch Road from the north 

and flows across the State Land Parcel currently intersects 71h Avenue between Joy Ranch Road and Cloud Road. It 

then continues west into Skunk Tank Wash, flooding several structures along the way. At the Skunk Tank Wash 

Confluence, the flow combines with the Skunk Tank Wash flows coming fiom the north. The comblned flow then 

continues west until it outfalls into Skunk Creek. 

The main issues with this site are to lower the peak discharge to a level that would protect the residences in 

danger and to manage the flow in such a way that it can be conveyed through the system so that it does not inundate 

the roadway system or spread into inhabited properties. 

Recommended Alternative - As the team moved into the recommended alternative phase of the project, the 

structural measures for this site were dropped. It was decided that the cost of these measures were too expensive. 

Also, public acceptance of the large basins and channels was low enough that justification of the structural measures 
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The FRP is also recommended for this site. Adequate notification and response times can help to protect the local 

residents during flooding times. Development Guidelines are recommended to help to reduce the future effects of 

development within the area. 

In the discussion for Site Number 5 mention is made to a Joy Ranch Road Interceptor Channel. This could 

also be used to minimize the effects of flooding for Site Number 4. However, since Site Number 4 is not included in 

the recommended alternative for structural measures, flooding will continue to occur during major storm events. 

Site Number 5 

Problem Deseriptlon - Site Number 5 was identified by the ADMP team during the process of problem 

identification. Overland flow coming from the north either uses 7" Street from Saddle Mountain Road to Cloud Road 

as a flow corridor or it crosses 71h street around Desert Hills Drive and flows south through a developed area until it 

intersects Joy Ranch Road where it crosses and continues across the ASLD parcel to Cloud Road. Flooding of 

structures and the roadway system do occur north of Joy Ranch Road, but becomes a substantial concern once it 

reaches Cloud Road. The flow that comes down the right-of-way of 7th Street turns in a southwesterly direction and 

sheet flows across a developed area before it enters Desert Lake Wash again west of 3rd Street. The flow coming 

down Desert Lake Wash continues south of Cloud Road inundating several floodway residences, combining with the 

flow from 7th street, and continuing southeast back to 7" Street and eventually past the Carefree Highway toward 

Cave Creek. 

The main issues with this site are to confine the flows from the north in such a manner as to convey them 

through the area without flooding the roads or any of the existing structures. Removal of structures from the 

floodway is also an important aspect of this site. 

Recommended Alternative - Design flows for this site came from a HEC-I model performed by JEF that 

was built as described in Part 9, Volume 2. Site Number 5 began as several individual sites that were somewhat tied 

into the same system. The recommended alternative at Site Number 5 is detailed as flow coming from the north is 

intercepted in a channel that parallels 7th Street from lrvine Street to Joy Ranch Road. One Culvert would need to be 

constructed for access within this stretch of channel. Once the flow gets to Joy Ranch Road, it is necessary to convey 

the flow from the northeast comer of the intersection to the southwest corner of the intersection. This would be done 

in a culvert that would outlet onto the ASLD parcel. 

Once the flow crosses the intersection of 7" Street and Joy Ranch Road, it continues parallel to Joy Ranch 

Road for approximately 1,300 feet. This Channel has three functions; 1) to convey flow to the channel which flows 

south to below Cloud Road; 2) to intercept flow crossing Joy Ranch Road from the north out of the developed area; 3) 

Recommended 

to function as an inlet weir section to the offline detention basm located in'the northeastern comer of the ASLD 

parcel. The ultimate channel design will be a function of the amount of flow spilled to the basin which J!3F estimates 

at 250 cfs. 

The detention W i n  is designed with q requimd volume of 40 acre-feet to make it function correctly. For the 

p p h i c d  mt&xt of thjS report, JEP designed the b k  at 5 feet deep. This basin will require a eontrol/spillway 

structure to allow all but 250cfs of indow hybgraph  inM .the bash. 

ARer the peak bas been reduced by the &tention Win, a c W e l  will be constructed that will flow south to 

Cloud Road Figure 3.10) where it I will be conveyed under the Roadway 

by a culvert. Elow will then continue 

down to Leisure Lane where it will 

flow under the roadway in another 

culvert. 

South of Lcisure Lane, the 

flow will be conveyed in a channel 

until approximately 250 feet 6011th of 

3d Street. The flow will also cross 

Galvin Street and 3d Street in 

culverts. The channel fmm Restin 

Road to 7" Street is to be a regrade of 

the existing wash to a section the I 
intent of which is to provide a bank- 

I11 capacity for something less than Figure 5.10 Desert Lake Wash Flooding at C l o d  R o d  (10-10-03) 

the 100-year flow (approximately 

1,100 cfs), with the full 100-year flow being conveyed in a floodway (encroached section) that surcharges the channel 

by one foot. 

The channels for Site Number 5 were designed using normal depth calculatim and using the PlowMaster 

progmn distributed by Haestad Methods. The roadway crossings were designed using the HY8 computer program as 

distributed by the University of Florida, MeTrans Center for Microcomputers in Transportation. FlowMaster output, 

HY8 printouts, and basin design calculations can also be found in Part 9, Volume 2. 
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The non-structural components of the Recommended Alternative include; 1) The FPAP for floodway 

residents along Desert Lake Washsh, 2) The FRP for the entire region, and 3) New Development Guidelines to better 

control future development within the area. 

Some of the benefits of the Recommended Alternative include: 

Removes Desert Lake Wash floodway residents downstream of Cloud Road from flooding hazard 

through the FPAP 

Protects 7' Street and Cloud Road from Desert Lake Wash flooding 

Opportunity to create long wildlife comdor along Desert Lake Wash to link to trails and open space 

at Desert Mountain Middle School and ASLD parcel 

Opportunity to improve aesthetic quality of wash comdor 

Some of the disadvantages of the Recommended Alternative include: 

Current Street flooding at 7' Avenue, Joy Ranch Road, and Maddock Road will continue. 

Environmental - LSD provided an environmental summary for Site Number 5. Drainage structures added In 

residential areas could be made wildlife-friendly and could help restore smaller wash connectivity. This slte is located 

in survey zone 3 for CFPO. A few storage tanks at convenience stores and farms are present within the area. 

Drainage structures constructed in this area would need to be visually compatible with nearby residences. Any trails 

constructed need to tie to open space at the Desert Mountain Middle School. The visual character in this area is 

mostly "mal ranch residential" with numerous equine facilities. Little consistency exists in the area with regard to 

material, style, or color. Any drainage structures constructed would need to be visually compatible with nearby 

residences. Also, any improvements constructed around the ASLD parcel would be very visible in regards to 

development plans associated with the ASLD parcel. 

Site N m b m  6 

Problem Description - While analyzing the alternatives in the Desert Hills area, it was observed that many 

of the roadway crossings associated with the Carefree Highway were undersized when analyzed with the 100-year 

recurrence interval storm. Therefore Site Number 6 was identified by the ADMF' team as an area of concern. The 

probable impassable crossings along the Carefree Highway are at Desert Lake Wash, Desert Hllls Wash, Apache 

Wash, the West Branch of Paradise Wash and Paradise Wash itself. 

In addition to impassable crossings in the 100-year event, it was also identified in the FLO-2D analysis, 

referred to earlier for Site Numbers 4 and 5, that flow running along the south side of the Carefree Highway between 

3& Avenue and the crossing of Desert Lake Wash is confined into a channel that does not contain the 100-year event. 

The channel and driveway access crossings are under-sized. 

The main issues with this site are to confme the flows in the existing washes by upgrading the roadway 

crossings and upgrade the channel between 3rd Avenue and the Desert Lake Wash Crossing so that it is confined 

within the channel. 

Recommended Alternative - The structural alternatlve analyzed during the ADMF' reduced the flooding 

associated with roadway crossings and allowed for 100-year flows to pass under the Carefree Highway. However, the 

Maricopa County Department of Transportation (MCDOT) had recently upgraded Carefree Highway and the cost of 

upgrading at this point was not a very viable option for them. The Carefree Highway is also considered a scenic 

roadway, so a higher standard of design would also make structural alternatives very expensive. Because of these 

reasons, the ADMP team d ~ d  not see structural alternat~ves as a vlable solutlon for the recommended alternatlve. The 

non-structural FRP 1s recommended to help aid the residents and emergency responders ln the event of flooding. It is 

necessary to state that because structural alternatives have not been recommended as an alternative, flooding around 

these structures 1s probable. Poss~hle "washouts" could occur and access to many residents and business would be 

lost lf this occurred. 

site Number 7 

Problem Wcriptioa - The Cave Creelc Wateroourse Master Plan identified this site as a problem area. Site 

7 k m m e  a problem when the d e c i s h  was made to locate 24%' Street north of the Carefree Highway in the bottom of 

Apache Wash. The roadway and Apache Wash coexist for nearly 770 feet at one location and about 250 feet at 

another. 

In the 100-yea event of 7,210 cfs 2 4 ~  Stmet is impassable. 24'" Street is a primary artery for the area north. 

This situation will only increase in @verity as the area north continues to devdop. 

beemmended Alte~netive - Design flow& for this site came from Part 3, Volwne 1 of the ADMP report, 

B e  Wgn 100-yeas peak flow of 7,210 cfs comes from the north and flows dimcctly south encompassing 24* Street 

for most of its length fTom CloudRmd te the Caeftee Highway. 

Although somewhat challenging, realigning 24Ih Street up out of Apache Wash was determined by the ADMP 

team to be the structural component. of the Recommended Alternative. For rhis alternative, 24& Street would be 

realwed to the west side of Apmhe Wash, generally along the existing natural ridge. At the Carefree Highway, the 
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intersection would also need to be shifted west of Apache Wash so that there is no need for crossing Of the wash at all. 

At Cloud Road, the current intersection could be left alone since the roadway can be swung back into its original 

location at this point. The road can be built in the floodplain fringe and elevated to preserve land. In fact, a breakout 

area just north of the Carefree Highway could be eliminated and kept within the Apache Wash comdor. No new 

culvert would be required to cross Apache Wash. A relief culvert may be required at the Carefree Highway 

depending on how the breakout flow is actually handled. 

The non-structural components of the Recommended Alternative consist of the FRF' and the Development 

Guidelines. New Development Guidelines would help to control how future development would occur upstream of 

the site so that existing flows may be maintained at the current level. 

This alternative removes the roadway out of the flood hazard and becomes an all weather access. No Apache 

Wash crossings are needed. The opportunity of stopping breakout flow from Apache Wash is possible if that is 

considered desirable. AU of the adjacent land is ASLD trust land. Because of this, the possibility exists for cost share 

either with the State Land Department or with a potential buyer of this property. 

Environmental - LSD provided an environmental summary for Site Number 7. It is important that the 

connectivity to the Carefree Highway be done in such a manner that improvements are made to the multiuse path 

along the comdor. Drainage structures added in residential areas could be made wildlife-friendly and could help 

rcstorc smaller \\ash connectivity. The avoidance 

of >tuck tanks and palovcrdr-tnixed cacti 

association at this site is also importi~nt. 'l'hi3 site 

1s located in burtey zonc 3 for CFPO. llab~tat 

rc$~orat~on is a real possibility for Apachc Wash. 

The Carefree Highway corr~dor is designated as a lfi 
scenic comdor. The v~sual character in this area 

is mostly "rural ranch residential" with numerous 

equine facilities. Little consistency exists in the 

area with regard to material, style, or color. Any 

drainage structures constructed would need to be I 
visually compatible with nearby residences. b 

Site Number 8 
Figure 5.1 1 Skunk Creek Cross~ng at Desert Hills Drive (1-1-02) 

Problem Description - Included in the 

I 

sites recommended for upgrade in the Skunk Creek Watercourse Master Plan' was Site Number 8. Site Number 8 is 

the confluence of Desert Hills Drive and Skunk Creek (Fignre 5.11). 

At this location, the flow cormng down Skunk Creek intersects Desert Hills Drive, which 1s a low water 

crossing. All flow, including minor nuisance flow, crosses over the roadway surface creating a eequently closed 

situat~on. This crossing is continually barricaded during storm events. 

From the discussion in Part 8, Volume 4, Sect~on 1, Sectlon 3.2.3, t h ~ s  location is one of two access points to 

the area west of Skunk Creek. Currently, if the roadway at Cloud Road and 27* Avenue (S~te Number 3 that was not 

included m the Recommended Alternative) were washed out and Site Number 8 was inundated with active flow, 

access to the west side of Skunk Creek would be cut off and residents would be stranded. Additionally, this would 

not allow for emergency services to cross Skunk Creek. The new Daisy Mountam fire station is located just east of 

Skunk Creek on Desert Hills Drive and 11" Avenue. 

Krcommended Alternative - Only 

one full structural cornponcllt makes scnsc 31 

this site for thc Kccummcnded Altcmati\c and 

that is to bridge the crossing. The flous in 

this location are too large to warrant box 

culverts and would not allow for wildlife to 

cross under the roadway. The actual bridge 

looked at for this alternative is one that would 

span the floodplain. This is necessary so that 

the current flows are not disturbed in any way. 

I 
Increasing water surface elevations at this 

locat~on would mean increased flooding to 

current structures. 

One additional problem had to be Figure 5. I2 Skunk Creek Crossing Maintenance at Desert Hills Drive (9-19-04) 

solved for Site Number 8 because of the 

placement of the bridge itself. In order for the bridge to be able to span the floodplain, it cuts off access from Desert 

Hills Drive onto 15" Avenue, which is located just east of Skunk Creek in the floodway. For the full structural 

alternative, 1 5 ~  Avenue access would be accomplished by upgrading Tanya Road to a paved section from its 

intersection with 15" Avenue east to 11" Avenue. 11" Avenue would also be upgraded to a paved section from 

Tanya Road north to the intersection of Desert Hills Drive. 
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The non-structural components of the Recommended Alternative consist of the FRP and new Development 

Guidelines. New Development Guidelines will help to control future development within the area so that current 

flows are maintained. 

Environmental - LSD provided an environmental summary for Site Number 8. Drainage structures added in 

residential areas could be made wildlife-friendly and could help restore smaller wash connectivity. This site is located 

in survey zone 3 for CFPO. Drainage structures constructed in this area would need to be visually compatible with 

nearby residences. The visual character in this area is mostly "rural ranch residential" with numerous equine 

facilities. Little consistency exists in the area with regard to material, style, or color. 

Site Number 9 

Problem Description - While 

looking at the issue of access throughout the 

Desert Hills/New River area for the Flood 

Response Plan, the Skunk Creek WCMP 

identified this location as a problem area for 

access north into New River. The ADMP 

team analyzed the issues associated with the 

area and agreed that the culvert crossing at 

Rodger Creek and the New River Road was in 

imminent danger of failure. If this were to 

occur, the only access into the New River area 

is from the 1-17 exit to the west. Emergency 

services would be greatly hampered because 

of the dlstance that would have to be taken to F~gure 5 13 Rodger Creek Crosstng Erosion Damage at New Rwer Road 
(9-1 9-04) 

get north into the area. 

Flow in Rodger Creek coming from the northeast out of the area between Pyram~d Peak and Apache Peak to 

the north crosses the New fiver Road in two 8 foot diameter culverts. The headwalls of these culverts are hand 

placed rock and are very old and damaged. The 100-year peak discharge overtops the roadway making it impassable. 

Once flow exits these structures, serious eroslon problems along the southern bank is evident (Figure 5.13) and needs 

to be replaced or modified so that it funct~ons more efficiently. The flow In Rodger Creek also inundates a floodway 

residence downstream of the crossing before it eventually enters Skunk Creek. 

Recommended Alternative - The full structural component of ;he Recommended Alternat~ve for Slte 

Number 9, like Site Number 8, is a 400 foot long span bridge over Rodger Creek that would span the floodplain. The 

roadway profile would need to be raised to accommodate the flow from Rodger Creek, but containment of the flow 

would be the driving force for the expense needed to achieve a bridge. A bridge would provide a 100-year all weather 

access, reduce the floodplain elevation and lunits upstream of the culverts, and would potentially reduce scour of the 

left bank downstream due to existing culvert outflows. The cost is hgh, but MCDOT is a potential partner. A bridge 

would also improve moderate habitat in the area to high and would provide a comdor for the Maricopa County trall 

system. This alternative does not remove the residence located withln the floodway from the current hazard. 

The non-structural components of the Recommended Alternative for this site include; 1) The FRP; 2) The 

FPAP for the residence downstream of the proposed bridge; and 3) New Development Guidelines to control future 

development wi th i  the area so that current flows are maintained. 

Some of the benefits of the Recommended Alternative include: - Protects New River Road from Rodger Creek flooding and maintains access between New fiver and 

Desert Hills 

Opportun~ty to link to regional trail proposed for New River Road 

Opportunity to build bridge compatible with proposed regional trail from Lake Pleasant to Cave 

Creek 

Bridge crossing more wildlife-friendly than existing culvert at Rodger Creek 

Environmental - LSD provided an environmental summary for Site Number 9. Lots of undisturbed Arizona 

Upland vegetation (upland tree and cacti) exist within the area of the site. This sitc is located in survey zone 3 for 

CFPO as will as the Sonoran Desert Tortoise (SDT). Scattered illegal dumping is present throughout the area. The 

Lake Pleasant to Cave Creek regional trail alignment is proposed along the right-of-way of this site. Drainage 

structures constructed in this area would need to be visually compatible with nearby residences. Many prominent 

views to the surrounding landforms are present around the site. The visual character in this area is mostly "rural ranch 

residential" with numerous equine facilities. This area is even more rustic with rolling temin and undisturbed 

uplands. Little consistency exists in the area with regard to material, style, or color. 

Site Number 10 

Problem Description - Site Number 10 evolved from discussions and field visits of the ADMP team. 11 was 

observed that flow in the Cline Creek tributary to Skunk Creek coming southwest out of the Tonto National Forest 
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made a large sweeping bend (Figure 5.14) at the b Protects Circle Mountain Road from Cline Creek flooding and maintains access to residential area 

base of Circle Mountain Road before it 

continued under the New River Road Bridge. 

Circle Mountain Road is elevated approximately 

10 feet above the bottom of the wash bottom. 

The sideslopc embankment of the roadway is 

currently unprotected from erosion in any way. 

The reason that this particular location 

is critical is due to the fact tbat this is the sole 

access into the Cline Creek Area. If the 

roadway embankment were to fail due to 

erosion, access would be cut off for 
Figure 5.14 Cline Creek at Circle Mountain Road (1-10-03) 

approximately four square miles of developed 

land. Emergency access would only be 

available through the air. 

Recommended Alternative - Site Number 10 is highly visible to the surrounding area, so aesthetics is an 

important factor in the solution chosen for this site. The full structural component of the Recommended Alternative 

for this site consists of terraced walls that would be supplemented with a more naturalized treatment such as native 

plants and grasses. This alternative is much more visually pleasing as opposed to the more hard engineered solutions 

looked at in the Phase 1. This treatment would actually incorporate terraced gabion baskets that would be placed into 

the embankment. Dumped rock riprap would be placed below the gabions to protect the toe of the slope to the scour 

depth. Backfill would then be placed over the gabion baskets and riprap. The embankment would then be planted 

with natural vegetation of a type that would hold the slope in higher recurrence interval storms such as the 2-year 

event. Maintenance of the site would be necessary if a larger (100-year) event occurred that removed tbe top layer of 

the treatment. The integrity of the roadway embankment would not be compromised in anything less than a 100-year 

event. 

The non-structural components of the Recornended Alternative for this site consist of the FRP, FPAP, new 

Development Guidelines, and Cline Creek FDS. 

Same of the advantages of the Reoonunended Alternative include: 

Removes Cline Creek flaodway residents form flooding hazard through the EPAP 

Opportunity for more improved aesthetic design of terraced bank protecting Circle Mountain Road at Cline 

Creek 

Environmental - LSD provided an environmental summary for Site Number 10. Lots of undisturbed 

Arizona Upland vegetation (upland tree and cacti) exist withm the area of the site. This site is located in survey zone 

3 for CFPO as well as the SDT. Scattered illegal dumping is present throughout the area. Links need to be 

maintained to open space in the Pyramid Peak area. Drainage structures constructed in this area would need to be 

visually compatible with nearby residences. Many prominent views to the surrounding landforms are present around 

the site. The visual character in this area is mostly "rural ranch residential" with numerous equine facilities. This area 

is even more rustic with rolling terrain and undisturbed uplands. Little consistency exists in the area with regard to 

material, style, or color. 

Site Number 11 

Problem Description - During the course of the WCMP, the WCMP team identified S ~ t e  Number 11 as a 

considerable problem area. The problems include; 1) Residences in the floodway. 2) Flow breakouts occurring in 

many locations. 3) A bridge tbat has a very severe skew with regards to the flow of Skunk Creek. 

Flows come down from the north in Skunk Creek. When they get to Wolf Trap Road, they begm to break our 

to the west and southwest. The flow continues to breakout from this location unt~l approximately 600 feet north of the 

New River Road Bridge. The flow that breaks out continues westisouthwest unt~l it reaches the New fiver Road. At 

this point the flow inundates the roadway, crosses to the south, floods several res~dences, then turns southeast until it 

intersects back into Skunk Creek. 

This occurs because of the following reasons; 1) The cbannels in the area are braided w ~ t h  low banks that tend 

to allow flow to jump between flowpaths from flow event to flow event. 2) Flows, as they approach the bridge, are 

backed up due to the skew of the bridge combined with steeper slopes approaching the bridge flattening out causing 

the stream to drop its sediment and agrade through the bridge sectxon increasmg the water surface elevations and 

therefore pushing water out of the system. 

Breakout that reaches New River Road just west of the bridge occurs in less than the 10-year recurrence 

interval and occurs at a rate of between 700 and 1,000 cfs. The velocities impacting the road at this location are on 

the magnitude of 5 to 8 feet per second. Approximately 20 homes are impacted by this breakout in one form or 

another. 
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F i p t e  3.1 5 Site Number 11 Levee Couc'pts (9-04) 

Alternatives - Modeling of this area has taken on many forms. The FCDMC commenced FLO-2D modeling 

of this area prior to the beginning of this project which continues to the current date. Refer to Recommended 

Alternative Report Appendices, Part 9, Volume 2, Appendix B for full printouts of FLO-2D modeling performed by 

the FCDMC. The current FIS study, performed by Montgomery Watson in 1997, is the cutrent regulated 

floodplain/floodway for Skunk Creek. Part 4, Volumes 1 and 2 of the ADMP are a mix of detailed and approximate 

zone A delineations of Skunk Creek to just below the confluence of tributary 6B and Skunk Creek to the County 

boundaries in the north. This study also included a portion of tributary 6 8  and tributary 28.8339. Part 4, Volumes 7 

Tributary IOA, Upper Skunk Tank Wash, East Fork Desert Lake Wash and west Fork Apache Wash. Of these the 

Skunk Creek Tributary IOA enters Skunk Creek just south of Wolf Trap Road. All of these studies provided backup 

to the analysis of Site Number 11. 

The full structural component of the Recommended Altemat~ve for Site Number 11 is to construct levees 

upstream and downstream of the New River Road Bridge (Figure 5.15). These levees would stretch approximately 

6,200 lineal feel and would be constructed along both banks confining the flows within Skunk Creek upstream and 

downstream of the bridge. This alternative would remove all of the homes from the floodway and keep New Rtver 

Road an all weather access during 100-year recurrence intervals. The downside to this alternative is that it will carry a 

high price tag, flows that naturally flow into Skunk Creek currently would he difficult to bnng into the system, and 

the levees could create a negative visual impact to the surrounding area. This alternative has some challenges 

associated w ~ t h  it. The acquisition of right-of-way for the levee system may be d~fficult, the permitting required for 

construction could be expensive and difficult, visual design of the levees will be expensive and challengmg, and the 

habitat value around the bridge is moderate to high and would be impacted. JEF also performed an analysls using the 

FlowMaster computer program to determine the range of channel bottom widths that would he acceptable based on 

depth and velocity. The results of this analysis are that at 24 foot bottom width and 3 to 1 stdeslopes the channel 

velocity is 16.74 feet per second. At a channel bottom width of 40 feet, the resulting velocity is 16.21 feet per second. 

Even though the depths reduce, the velocity remams somewhat constant creating the need for grade control structures, 

energy dissipaters, and possible erosion protection to reduce erosion within the final design. 

The non-structural components of the Recommended Alternative for Site Number 11 consist of the FRP, the 

FPAP, new Developmenl Guidelines, and Upper Skunk Creek and Tnbutary 6A FDS. Redelineation of the 

construction area is recommended once construction is complete. This new FDS will provide the actual limits of the 

flood hazard. 

Some benefits of the Recommended Alternative include: 

Removes Skunk Creek and Tributary 6A floodway residents from flooding hazard through the FPAP 

Protects New River Road from Skunk Creek flooding 

Opportunity to link to regional trail proposed for New River Road 

Some disadvantages of the Recommended Alternative include: 

Levees impact high-quality habitat along Skunk Creek 

and 8 of the ADMP, are floodplain delineations that include portions of Cline Creek Tributary C6, Skunk Creek Levee impacts the landscape's scenic integrity and substantially alters existing character of setting 
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Environmental - The Recommended Alternative at this site consists of a pair of levees that will assist in 

constraining flows along Skunk Creek and help funnel water underneath the bridge at New River Road. No levees 

currently exist along Skunk Creek in the vicinity of the bridge. The following text is a brief description of ecological 

resources, hazardous materials concerns, and cultural resources at the site, along wlth a list of recommendations and 

mitigation measures to remmd future planners, designers, and contractors of the possible permits, surveys, and other 

environmental clearances that may he required in an effort to min~mize environmental harm of levee construction. 

Ecoloeical Resources - The habitat of the proposed project area can he described as high- and medium- 

quality xeronparian vegetation along Skunk Creek, which is largely undisturbed and unfragmented in the area (only 

occasional structures hullt next to the wash). Upland vegetation is lush, and saguaros and other cacti are numerous. 

Skunk Creek here is generally wide and rocky and is an excellent wildlife corridor through the steep and not-easily- 

accessible uplands of the greater New River area and the Tonto National Forest to the east. The thick xeroriparian 

vegetation combined with upland saguaros represents habitat components for the CFPO. The abundance of rocky 

hillsides and eroded cliff hanks in Skunk Creek could he home to SDTs. Levees along Skunk Creek will undoubtedly 

require the removal of previously undisturbed upland and xeroriparian vegetation along their entire lengths. Impacts 

to wildlife and native plants will arise not only from the placement of the levees alongside the wash hut also from 

construction activities staged in the wash channel itself. Because of the proximity of the levees to Skunk Creek, noise 

impacts to wildlife while the levees are being built are likely. 

Construction of the levees should avoid the high-quality xeroriparian habitat present along Skunk 

Creek. Ecologically sensitive cliff habitat in Skunk Creek should also he avoided. 

Revegetation efforts along the levee should include an appropriate diversity and density of native 

plants, including the appropriate xeroriparian plants, to help mitigate impacts to Skunk Creek and 

maintain its usefulness as an important wildlife movement corridor in the area. 

Presenceiabsence surveys for CFPOs may bc necessary for up to 2 years at sites located within 

Survey Zone 3 and outside the Phoenix Urban Exclusion Area if the USFWS determine that ground- 

disturbing activities may affect the CFPO or its habitat. 

If SDT are encountered during construction, the contractor should follow the guidelines for handling 

and relocating tortoises as provided in the AGFD's Guidelines for Handling Sonoran Desert 

Tortoises Encountered on Development Projects. 

AGFD should be contacted to obtain updated and current information on sOpecial status species 

during the design and environmental clearance stages. 

If protected native plants are impacted by construction activities, a permit should be obtained from 

the Arizona Department of Agriculture (ADA) prior to clearing and grubbing. The permit may 

include salvaging provisions. 

Surveys of mvasive species may be necessary. All disturbed soils that will not he landscaped or 

othenvise permanently stabilized by construction should be seeded using species native to the project 

vicinity. 

A Clean Water Act Section 4041401 permit will he required on projects which impact delineated 

"waters of the U.S.", as defined by the Corp. 

Because more than 1 acre of ground will be disturbed during project activities, and Arizona Pollutant 

Discharge Elimination System p e m t  will be required from ADEQ. 

Hazardous Materials Concerns - No known hazardous materials concerns were discovered during a records 

check of the site; however, evidence of many instances of illegal dumping was seen scattered about during a site visit. 

During levee construction, efforts should he made to remove trash from the area. 

A Phase I Environmental Site Assessment for hazardous materials should he conducted prior to any 

property acquisition during the design phase. If suspected hazardous materials are encountered 

during construction, work should cease at that location and the appropriate authority should he 

contacted to arrange for proper assessment, treatment, or disposal of those matenals. 

Cultural Resources -Very little of the proposed project area has been surveyed for cultural resources (only a 

parcel along a portion of New River Road). An unnamed historic dirt road cuts across the site in its northern half. 

The road's exact alignment should be researched and compared to the limits of disturbance for the 

levee construction, along with the eligibility of the road segment for inclusion in the National 

Register of Historic Places. 

For those areas not previously surveyed for cultural resources, a Class I11 (pedestrian) archeological 

survey should he conducted prior to ground-disturbing activities. All county, state, and federal 

archeological compliance guidelines should he followed during the design and implementation of 

future activities. New sites should he recorded and evaluated for possible inclusion in the National 

Register of Historic Places. While avoidance of known sites is preferred, unavoidable impacts might 

be mitigated by testing and data recovery of those sites. 
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If previously unidentified cultural resources, including human remains, are encountered during 

activity related to the construction of the project, work should stop ~mmediately at that location and 

all reasonable steps to secure the preservation of those resources should be taken. The appropriate 

authority (ies) should be contacted immediately to make arrangements for the proper treatment of 

those resources. 

Landscaoe Theme - The levees will range from 6 to 9 feet in height and include a 10-foot operations and 

maintenance road. Similar to the CAP Canal levees, multi-use paths should be integrated as part of the operations and 

maintenance road along the top of the proposed levees. The paths should be integrated into the overall project 

aesthetic. In addition, channel improvements in Skunk Creek will be constructed m the vicinity of the New River 

Road Bridge to keep all streamflow in the channel passing through the bridge opening. The overall landscape theme 

for the New River Levees is a natural Sonoran Desert landscape that protects, enhances, and complements the existing 

setting. 

Aesthetzc D e s i ~  - Aesthetic Concept: to incorporate the levee into a more natural appearing feature by using 

landscape berms that mimic the existing rolling terrain, to vary the width of Skunk Creek and maintain the natural 

curvilmear characteristics of the channel, and to incorporate plant material associated with a natural Sonoran Desert 

wash (Skunk Creek). Figures 5.1 6 and 5.17 illustrate the aesthetic concept for the New River Bridge Levees. 

Landscape Berm and Levee Criteria: 

1. Configuration 

Vary height of the landscape berm 3 to 5 feet above the top of the levee. 

Vary the slope of the landscape berm and levee f?om 4:l to 8:l. Levee slope covered by the 

landscape berm can be 4: 1. 

Round the top of the landscape berm. 

Setback Levee minimally from 30 to 50 feet from property line. 

Use operation and maintenance road as multi-use path where feasible and m compliance with adopted 

city and county trails plans. 

2. Vegetation 

Select native plant matenal or material indgenous to the area. 

Place trees, shrubs, ground covers, and rocks in an irregular pattern along the sides and top of the 

landscape berm to break-up the linear form of the landscape berm. 

Preserve mature trees where possible. 

Place plant material in densities similar to existing conditions 

3. Materials 

Use materials for exposed levee surface that blends the color of the material with the surroundimg 

native surface material to minimize visual contrast. 

4. Channel Criteria 

Construct irregular channel bottom slope. Accentuate the changes in grade by the placement of rocs, 

similar to a natural wash bottom. 

Create an overall channel form that is more organic and not geometric, vary cbannel width bottom. 

Meander channel alignment in an irregular pattern to mimic natural form of Skunk Creek. 

Scatter bottom surface of channel with cobbles and rocks, similar to adjacent areas of Skunk Creek. 

Blend bottom surface material with the surrounding native surface material to minimize visual 

contrast. 
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Figwe 5.16 Recmmended Alternative- New River Road Bridge Levees Aesthef~c Treatments 
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Figure 5.17 Recommended Alternat~veNew IOver Road Bndge Levees Aesthet~c Treatments 
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Mulf-Use ODaophrnifia - Within the Site Number 11 boundary, a proposed trail will pardlel New River 

Road through the site, according to the S W  Oeek Watercmme Master Plan (2001). Bicycle lanes are also proposed 

along New River Road, Rum1 residential development is designated for the entire northetn portion of the site, and 

flood control use planned for the southern areas of the site, which follow the S W  Creek floodplain. The majority of 

rural re$idential development is located in the notthem p a t i ~ r r  of the sb, with additional h a a t S i t y  residential 

development on the southem edge. Within the rural development, a newspaper publishidg company, a tavern, and a 

real-estate agency are located on tlre east side of New Riw Road. Undesignated open apace (vacmt/unde~ekoped] 

occupies the majority of the southern portim of the site in addition to the ephemeral drainage areas that extend 

throughout the site, an anorth-south alignment, Figure 5.18 shows the New River multi-me scheme. 

Figure 5.18 Mew River , Multi-Use 

Site Number 12 

Problem Description - The ADMP team identified Site Number 12 as a problem area during the assessment 

of flooding and drainage problems in the Desert Hills area. At this location, Desert Hills Wash flows from the north 

until it intersects Cloud Road. Flow then exceeds the limits of the banks and begins to inundate residences below 

Cloud Road. 

Reduction of the peak discharge somewhere in the vicinity of Cloud Road and 12Ih Street would be necessary 

to remove the downstream residents from the floodway. 

Recommended Alternative - Three structural alternatives were analyzed. Each of the alternatives included a 

detention basin that would scalp the peak down, attempting to reduce it to a level acceptable for outlet design. The 

only difference between the three altematives was the location and size of the detention basin. However, when CLW 

attempted to design the three alternatives, it was discovered that all three alternatives were not feasible based on one 

of two reasons. Either the basin could not be made large enough so that enough volume was captured based on the 

land available, or too many residences would need to be acquired in order to obtain enough land for the basin 

construction. Because of these reasons, this site was not analyzed further. 

Residences located within the floodway have been recommended to the FPAP program. This will remove 

them from the floodway and allow for the District to reclaim those portions of the floodway for purposes suitable for 

floodway use. Development Guidelines and the FRP are also recommended to protect the residents during current 

and future flooding events. 

5.3 Plan and  Profile Sheets and  Cost Estimates 

Plan and Profiles - The plan and profile sheets were put together with updated aerial photography and 

topography. Existing utilities are shown in the plan view, but actual depths of these utilities are unknown. The 

profiles show the existing ground compared to the proposed structural alternative. Each sheet details the design 

flows, plan view of the full structural component of thc Recommended Alternative, profile of the full structural 

component of the Recommended Alternative, and typical cross sections either on the sheet or accompanying the main 

sheet. Refer to . A for all plan and profile sheets and typical sections. 

Cost Estimates - Cost estimates were performed by JEF. Many of the cost estimates provide a range of costs 

based on the land needed to construct the alternative. The lower range cost was based on the amount of land needed if 

only the footprint of the alternative was purchased. This is obviously going to be a cost that is too low based on the 

fact that it would be very difficult if not impossible to purchase just the land needed for right-of-way. Because of this, 

an upper range was established based on the purchase of every parcel that the alternative comes in contact. The actual 
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Figure 5.17 Recommended Alternative - New River Road Brtdge Levees Aesthetic Treatments 
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Mufti-Use Omrtrmit?m - Within the Site Number 11 boundary, a proposed trail will pardel New Rivef 

Road through the site, aceording to the Slacnk Creek Watercoursa Master Plan (2001). Bicycle lanes are also proposed 

along New Rivet Road. Ruml residential development is desigoated for the entire northern portion of the site, and 

flood control use planned for the southern arm of the site, which follow the Sank Creek floodplain. The majority of 

rural residential development is located in the northern portion of the f f l t ~ ,  with additional low-densip resideiitial 

development on the southem edge. Within tha ma1 development, a newspaper publishing company, a tavern, and a 

real-estate agency are located on the east side of New River Rvad. Wndesignated open space (vacant~undeveloped) 

occupies the majority of the southern portion of the site in addition Zo the ephemeral drainage areas that extend 

throughbut the site, on a notth-south alignment. Figure 5.1% shows the New River multi-use scheme. 

F~gure 5.18 New Rivw , Mulh-Use 

Site Number 12 

Problem Description - The ADMP team identified Site Number 12 as a problem area during the assessment 

of flooding and drainage problems in the Desert Hills area. At this location, Desert Hills Wash flows from the north 

until it intersects Cloud Road. Flow then exceeds the limits of the banks and begins to inundate residences below 

Cloud Road. 

Reduction of the peak discharge somewhere in the vicinity of Cloud Road and 12" Street would be necessary 

to remove the downstream residents from the floodway. 

Recommended Alternative - Three structural alternatives were analyzed. Each of the alternatives included a 

detention basin that would scalp the peak down, attempting to reduce it to a level acceptable for outlet design. The 

only difference between the three alternatives was the location and size of the detention basin. However, when CLW 

attempted to design the three alternatives, it was discovered that all three alternatives were not feasible based on one 

of two reasons. Either the basin could not be made large enough so that enough volume was captured based on the 

land available, or too many residences would need to be acquired in order to obtain enough land for the basin 

construction. Because of these reasons, this site was not analyzed W e r .  

Residences located within the floodway have been recommended to the FPAP program. This will remove 

them from the floodway and allow for the District to reclaim those portions of the floodway for purposes suitable for 

floodway use. Development Guidelines and the FRP are also recommended to protect the residents during current 

and future flooding events. 

5.3 Plan and Profile Sheets and Cost Estimates 

Plan and Profdes - The plan and profile sheets were put together with updated aerial photography and 

topography. Existing ut~lities are shown m the plan view, but actual depths of these utilities are unknown. The 

profiles show the existlng ground compared to the proposed structural alternative. Each sheet details the des~gn 

flows, plan view of the full structural component of the Recommended Alternative, profile of the full structural 

component of the Recommended Alternative, and typical cross sections either on the sheet or accompauylng the main 

sheet. Refer to Appendix A for all plan and profile sheets and typical sections. 

Cost Estimates -Cost estimates were performed by JEF. Many of the cost estimates prov~de a range of costs 

based on the land needed to construct the alternative. The lower range cost was based on the amount of land needed if 

only the footprint of the alternative was purchased. This is obviously going to be a cost that is too low based on the 

fact that it would be very difficult if not impossible to purchase ~ u s t  the land needed for right-of-way. Because of this, 

an upper range was established based on the purchase of every parcel that the alternative comes in contact. The actual 
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cost is going to fall somewhere between these two. At the time of the analys~s (July, 2004), the land costs are 

assumed to equal $1.50 per square foot of raw ground or $65,340.26 per acre as provided by the FCDMC. Due to the 

fact that this 1s a conceptual level design, details regarding, operation and maintenance mads, erosion protection, side 

slopes, sight design, changes between bridge decklng and the water surface elevation, local dramage relief etc. were 

thought about and taken into consideration. However, it 1s very difficult to quanti@ some of these design related 

issues. Therefore, a 25 percent contingency was added to account for these types of pre-design issues. Refer to 

Appendix B for all cost estimates. 

Included in the cost estimates is a summary of impacted structures. This analysis was accomplished by 

looking at the actual aerial photographs with the superimposed flood hazard overlain so that estimates could be made 

for both pre- and post-Recommended Alternative. 

6.1 Implementation Summary 

The results of the Stakeholder Involvement and Implementation Strategy are summarized in the following 

Implementation Summary (Table 6.1). The Summary details the Recommended Alternative by location, capital 

improvement costs, potential cost sharing paaner, participation intemt, mechanism for pairicipation and preliminary 

timeline. The Implementation Summaty was developed iteratively and in coaperation with the affected stakeholders. 

It does not represent a binding legal agreement on any partners, but does provide a solid summary of implementation 

strategies to date and a roadmap for the District's implementation efforts given the ADMP's adoption by the Board of 

Dimtors. Many of the Recommended Alternatives are connected with other agency programs. The result is t b t  

often their schedule or funding will drive the construction timeline. Recognition of this fact by the District and 

p l d g  for this in fatwe follow through efforts will allow for cost effective and efficient consbnrction completion. If 

the coordination is not continued after ADhlP completion, it is possible that other agencies will move ahead with their 

projects and not include Recommended Alterwives drainage imprwements. 

The Recommended Almatives for this projeef is comprised of structural and non-structural solutions at 

various locations. These locations are. distributed throughout the project area and include construction and non- 

construction activities that will ultimately be h d e d  41 one of three ways: 

1) Solely funded by the District. 

3) Funded solely or in partnership among private andlor public agencies including the District. 

The Recommended Alternatives was developed after extensive technical revlew of the drainage, infrastructure 

and land use conditions in the project area. Significant effort was also put forth by the project team to involve the 

general pubhc, as well as public and private sector stakeholders, in development of the Recommended Alternatives. 

Included within the ADMP deliverables is documentation of the publlc and stakeholder activities and responses. The 

stakeholder effort was designed and carried out so as to maximize development of a Recommended Alternatives that 

could he implemented as efficiently and cost-effectively as possible. The purpose of thls section is to summarize the 

key opportunities and constraints for implementation of the Recommended Alternatives. 

6.2 Recommended Alternative Oppartunities nnd Con~traints 

The R&ommended A l w t i v e s  is organized into the 4 regions of the projecf with Specific sites in each 

region. The Regions (in capital letters) and sites within each Region are as follows: 

Phoenix IncorporateB Ares 

- Site I - 35"   venue t+PdPima~le Peak Road/Skunk Creek 

- S'ae 2 - CAPII-171 Skunk Creek 

Iksart HiJJs Area 

- Site 5 - Yrn St., Joy Ranch RA, Cloud Rd DwFt Lake Wash 

- Site 7 - 24" SttApache Wash 

- Site 8 - Desert Hills Dt. BridgetSkunk Creek 

New Siwr Area 

- Site 9 - New River Rd. BridgeMger Creek 

- Site 10 -Circle Mountain Rd. Erosion Protection /Cline Creek 

- Site 11 -New River Rd. Levee SystedSkunk Creek 

2) Funded soleby or in partnership m o n g  private and/or public agencies including the District. 
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Table 6.1 Implementation Summary 
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ADMP Area - Wide 

-Flood Response Plag 

-Dwelopment Guidelines 

-Floodplain Delineation Studies 

-Floodprone Pmperties Acquisition Program IFPAP) for Floodway Residences 

Section 6.2.4 contailla narrative of opportunitfm and constraints fbr eaeh site that only contains non-struelural 

elements within the Remmmended Alternatives. A naative of opportunities and constraints for each of those sites 

wntaining structural elemeats within the Recommended Alternatives follows. 

6.2.1 Phoenir Incorporated Area 

Site 1 - 351h Avenue and Pinnacle Peak RoadiSkunk Creek - This slte w~l l  most likely he the first to be 

constructed of all the sites recommended in the Recommended Alternatives. It lies entirely in the City of Phoenix 

(City) and is currently being designed by the City for construction to begin in 2008. The City could pay for roadway 

and brtdge improvements while the District may program funding for the new grade control structure and levee 

system. The site is in a developed area next to the landfill and no unusual permitt~ng or regulatory requirements are 

anticipated. There was no negatlve feedback from the public regarding this component of the Recommended 

Alternatives. The City will he the lead agency for implementation of this alternative and wll  be responsible for 

pursuing an Intergovernmental Agreement (IGA) with the District. As of the time of this report, the C~ty  had not been 

able to pass a bond for monies to fund this project. However, the City indicated to the team that funding of this 

project will contlnue to be presented to the public for eventual movement into their CIP. 

Site 2 - CAPII-171 Skunk Creek - This site has the most number of partners involved in the solution. The site 

lies entirely in the City and construction activities would be required in portions of ADOT ROW as well as on 

property owned by the CAP. This site may need to be constructed as early as 2008, which is the timefiame that 

ADOT is scheduled to conduct widening of Interstate 17 (1-17) in this area. However, passage of the renewal of the 

Maricopa County one-half cent sales tax may result in an acceleration of the ADOT project. Preliminary discussions 

are that ADOT may participate in development of the westside levees north of the CAP; the CAP may participate in 

the levee system on the north side of their canal, the City may participate in the levees on the downstream side of the 

the CAP. The area upstream of the CAP is relat~vely undisturbed and has medium quality habitat. As a result, issues 

may arise during the 404-permit acquisition process in this part of the system. The current Recommended 

Alternatives is designed to mnimize those concerns. There was no negative feedback from the public regarding this 

component of the Recommended Alternatives. 

6.2.2 Desert Hills Area 

Site 5 - 7" Street. Nov Ranch Road. /Cloud Road, /Desert Lake Wash - This is a complex drainage system 

that may he constructed in two phases. The first phase could be completed when MCDOT completes widening 

improvements to 7" Street south of Joy Ranch Road. It is anticipated that this could occur in the 200812009 

timeframe. Preliminary discussions are that MCDOT may pay for necessary drainage structures needed for the 

widening and the District may consider participating in the detention hasin(s) to some degree since the attenuation of 

the flood flows will mitigate flooding to residences downstream of Cloud Road. MCDOT will be the lead agency for 

implementation of this Alternative and will be responsible for pursuing an IGA with the District. This phase occurs 

primarily within or near the road prism and no unusual permitting or regulatory requirements are anticipated. There 

was no negative feedback from the public regarding this component of the Recommended Alternatives. 

The second phase of this system will most likely be triggered upon development of the ASLD parcel between 

Joy Ranch Road and Cloud Road. It is anticipated that this could occur as soon as the 200912010 timeframe. 

Preliminary discussions are that the parcel developer will he required to make improvements consistent with the intent 

of the ADMP. MCDOT will provide any needed culvert crossing of Cloud Road. The Recommended Alternative 

includes nonstructural measures to mitigate the identified flooding hazard for the area downstream of Cloud Road 

along Desert Lake Wash. The District wilI offer to floodway residents in this area voluntary participation in the 

Floodprone Property Acquisition Program (FPAP). The District will he the lead agency for implementation of this 

Alternative. The District may also he responsible for pursuing a Memorandum of Understanding (MOU) with 

ASLD, an IGA with the MCDOT elements in this area. The undeveloped ASLD parcel is relatively undisturbed 

floodplain with low quality habitat. There will likely be Clean Water Act (CWA) 404 permit issues that will need to 

be addressed by the developer before permitting will be released by the U.S. Army Corps of Engineers (USACOE). 

There was some negative feedback fiom the public regarding this component of the Recommended Alternative; 

specifically many were opposed to disposition of the ASLD parcel for development. There was general agreement 

that if it was to he developed, the Recommended Alternatives was a reasonable solution that should then he 

accomplished as outlined above. 

CAP and the District could also participate in the levee system. The District could be the lead agency for 
Site 7 - 24"' Street IAvache Wash - The existing 24Ih Street alignment, identified as an area of interest in the 

implementation of this Alternative and therefore would be responsible for pursuing an 1GA with the City, ADOT and 
ADMP, is a MCDOT-maintained paved collector roadway between Carefree Highway and Cloud Road. The road is a 
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sectlon line alignment that unfortunately was built essentially in Apache Wash. The roadway lies entirely in the 

unincorporated area and is bordered by ASLD land on both sides. 

The Recommended Alternatives for this site is abandonment and demolition of the existing roadway followed 

by restoration of the Apache Wash comdor. A new alignment will be constructed to the west prior to the 

abandonment of the existing roadway. There will be 404 permit issues associated with the demolition and restoration, 

but they are expected to be relatively minor since the mitigation is the outcome of the project. The ASLD and 

MCDOT were generally supportive of the Recommended Alternatives since implementation will occur at the 

disposition stage of the ASLD lands surrounding the project. It is anticipated that the cost of the abandonment and 

new roadway will be part of the development costs of those parcels. While ASLD will be the lead on implementation, 

it is recommend that the District should keep in close contact with ASLD and MCDOT to insure that this 

Recommended Alternative is not forgotten when the disposition occurs. It is anticipated that disposition could occur 

in 5-7 years. The public was generally supportive of the Recommended Alternatives. 

Site 8 - Desert Hills Road BrideeISkunk Creek - The problem area of Desert Hills Dr~ve identified in the 

ADMP is the dip crossing at Skunk Creek. It is a MCDOT-maintained unpaved collector road. MCDOT records 

indicate numerous barricading instances at t h s  location due to flooding. The Recommended Alternatives 1s to build a 

bridge and restore local access roads to surrounding parcels. MCDOT is to be the lead and only funding agency on 

this effort. This bridge is currently not budgeted in the MCDOT $-year Capital Improvement Program. However, in 

meetings with MCDOT, they showed strong support for this project. There will be 404 issues associated with the 

Recommended Alternative but they are expected to be minimal since the Recommended Alternative will provide for 

an improved wildlife comdor under the bridge. There was a mixed response from the public regarding this part of the 

Recommended Alternative. Those in support agreed with the need for dry crossings while those against were 

concerned that a bridge would lead to opening the roadway through to Anthem and 1-17 

6.2.3 New River Area 

Site 9 - New River Road BrideelRodger Creek - The problem area of New River Road identified in this 

portion of the Recommended Alternative is a MCDOT-maintained paved atterial roadway at the existing culvert 

crossing of Rodger Creek. The 2-barrel cormgated metal arch culvert was constructed by MCDOT maintenance staff 

about twenty-five years ago and only passes the 5-year flow event or less. The Recommended Alternative at this site 

is a new hndge crossing at Roger Creek. MCDOT is to be the lead and only funding agency on this effort. This 

bridge is currently not budgeted in the MCDOT 5-year CLP so it could be constructed after 2010. There will be 404 

issues associated with the Recommended Alternative but they are expected to be minimal since the Recommended 

Alternative will provide for an improved wildlife corridor under the bridge. There was generally a positive response 

from the public regarding this part of the Recommended Alternative. 

Site 10 -Circle Mountain Road Erosion Protection /Cline Creek - The problem area of Circle Mountam Rd. 

identified in the Recommended Alternative is a MCDOT-paved collector roadway at the east comer of the 

~ntersect~on with New k v e r  Rd. at Cline Creek. The problem ~dent~fied is that the toe of slope formed by the slope 

cut created by the construction of C~rcle Mountain Rd. is subject to erosion and Circle Mountam Rd. is the only 

primary access to the populated area (approximately 3.5 square miles) east of New River Rd. The Recommended 

Altemative is to provide armored bioengineered bank protection for the north portion of reverse curve. MCDOT is to 

be the lead and only funding agency on this effort. This erosion protection is currently not budgeted in the MCDOT 

5-year CLP so it is expected that it could be constructed after 2010. There will be 404 issues associated with the 

Recommended Alternative but they are expected to he mmimal slnce the majority of the work w~ll  be completed on 

the disturbed cut slope. The public was supportive of this Recommended Alternative. 

Site 11 -New River Road Levee SvstemlSkunk C m k  - The problem area identified in the Recommended 

Alternat~ve 1s upstream and downstream of the New k v e r  Road br~dge across Skunk Creek. The area upstream 

contams multiple homes in the floodway and floodplain as does the downstream area to the west of the bridge. The 

MCDOT-maintamed paved arterial roadway is also overtopped in frequent events just west of the bridge. The 

identified Recommended Alternat~ve is to construct levees along Skunk Creek to protect the homes and to prevent 

overtopping of the roadway along with channel improvements to mainstream Skunk Creek downstream of the New 

River Road bridge to increase conveyance through the bridge opening. The District will be the lead agency for 

implementation of this alternative and wlll be responsible for pursuing an IGA for cost shar~ng with MCDOT. The 

project is not in either agency's current 5-yr Capital Improvement Project budget so construction could occur after 

2010. The area upstream of the roadway is relatively undisturbed and has medium quality habitat. As a result, issues 

may arise dunng the 404 permit acquisition in this part of the system. The current Recommended Alternative is 

designed to minimize those concerns utilizing a bioengineered approach to levee design and construction. There was 

both positive and negative feedback from the public regarding this component of the Recommended Altemative. 

Those generally in favor were supportive of the flood protection and bioengineered component while those generally 

in opposition were concerned about takings and aesthetics issues. 

6.2.4 ADMP Area - Wide 

Flood Reswnse Plan - The drainage and transportation system within the ADMP was developed over time 

and involves multiple jurisdictions. As a result, flooding does and will occur at locations not included in the 

Recommended Alternative discussed above. The Recommended Alternative for these areas is to urevare and . . 
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distribute a Flood Response Plan (FRP) for coordinated use by the various agencies having jurisdiction within the 

ADMP (ADOT, COP, MCDOT, MCSO, the District, etc.). The District will be the lead agency for distribution and 

maintenance of the FRP while the Maricopa County Department of Emergency Management (MCDEM) will be the 

lead agency for operation and administration of the FRP. Implementation of the FRP is underway by the Flood 

Warning Branch of the District. The District has to coordinate with COP CENS Program Manager and MCSO 

Communications Dispatch Center to initialize the flood warning information dissemination component of the FRP. In 

addition, the District will need to implement the public information component of the FRP before issuing flood 

warning messages to the public. The FRP is recommended specifically for Sites 3, 4, 6, and 12. These sites do not 

include structural elements within the Recommended Alternative so inclusion to the FRP is critical for these sites. 

Develonment Guidelines - Until recently, in addition to the regulatory authorities granted under Arizona 

Revised Statutes (ARS) Title 48, the District administered the Maricopa County Drainage Ordinance under the 

authorities granted counties in ARS Title 11. The Drainage Ordinance provides that if technical rules of development 

are developed on a watershed specific basis they may be adopted by the Board of Supervisors as pan of an ADMP. 

Development Guidelines for Individual Single-Family Lot Development are included in this ADMP for the 

unincorporated portions of the study area. Due to the uncertainty of implementation protocols brought about from the 

recent transition of regulatory authority for the Drainage Ordinance to Maricopa County Planning & Development 

Department, final implementation strategies for the Development Guidelines are pending and will be determined in 

the near future. The Development Guidelines are an important component of the ADMP for Site Numbers 3 and 12. 

The regulation of future development upstream and within the boundaries of these two sites determine whether the 

flooding problems that currently exist get worse or remain the same. The Development Guidelines are included in 

Part 8, Volume 4, Section 2 and Appendix C of this report. 

Floodulain Delineation Studies - As part of the non-structural component of the Recommended Alternative 

Floodplain Delineation Studies (FDS) were conducted and included in the ADMP. These FDS were conducted in 

both unincorporated Maricopa County and City of Phoenix jurisdictions. A total of 16.9 watercourse miles of new or 

redelineated FDS have been submitted to the Federal Emergency Management Agency (FEMA) for their review and 

approval. The FDS were submitted at different times within the ADMP process and all have been approved by 

FEMA. The results of the FDS will be used by the District regulatory staff in managing floodplains in the ADMP 

area. 

In addition twelve locationsiresidences were determined to possibly have erroneous or incorrect floodplains 

mapped. Of the twelve investigated 8 were determined to he incorrect or erroneous. Lctters of Map Revision 

(LOMR) have been prepared and submitted to FEMA for approval. The LOMR information has been approved by 

FEMA and adopted by District regulatory staff. 

In addit~on to the FDS and LOMR act~vities approximately seventy five rmles of Eros~on Hazard Zones (HZ) 

were identified as  part of the ADMP. These EHZ will be regulated as "Best Available Information" by District 

regulatory staff. 

Flood~ione Prooerties Acauisihion &gram - The District has a Board of D i t o r s  which adopted 

Floodprone Propofies hquisition Program (FPAP) that is available county-wide for residents living in a FEMA 

ad9pted Floodplain. Funding for the FPAF' is evaluated on an annual basis and is subjeet to funding availability. 

WMLe ttre FPAP is a counqwide progiam duected at reside- living within the floodplaiq, the large amount of 

information generated as part of the ADMP was presented to those residences living in the floodway at 2 public 

meetings. As of April, 2005 twelve residents in the ADMP area had applied for the FPAP. Evaluation and possible 

approval will be d e t a i n e d  on an individual hasis pef FPAP Policies. Site Numbers 4 and 12 are of particular 

concern in regards to the FPAP. Sinceno structural measures witbin the Recommended Alternative were included for 

these two sites, the FPAP is the only way for the floodway residents within these areas to be removed &om the 

flooding hazard. 
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APPENDIX A 

Plan and Profile Sheets with Typical Cross Sections 
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Cost Estimates 
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No edits were made to the cost estimates at this time. 
I I 

'Traffic Signals (Per Intersection) Each 1 .OO $50,000.00 $50,000.00 

Recommended Alternative Report Page 8-2 

$2,090,838.71 

$12,545,032.24 

Contingent (20%) 

TOTAL 

L.S. 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN - 



I 
ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 
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Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 
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ote: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 

Number of Parcels 
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Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 

Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 

Recommended Alternative Report Page 8-9 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN W 

Recommended Alternative Report Page 3-10 





ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

APPENDIX C 
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SECTION 1: INTRODUCTION 

The ADMP takes the information from the ADMS and analyzes the alternatives to reach a preferred solution. The 

solutions proposed are both structural (such as levees, basins, culverts and channels) and non-shuctural (such as 

development guidelines, flood warning system, and property acquisition) in nature. 
1.1 Applicability 

Development guidelines are a work produdt of an Area Drainage Master Plan (ADMP). This plan is based on an 

Area Drainage Master Study (ADMS) which develops hydrology for a waterhed, identifies potential flood prone areas 

and &nag$ problems, and identifies alternatives for solvhg these problems. There are 48 identified study areas within 

the jurisdiction of the Flood Control District of Maricapa County (FCDMC). To date, there have been 32 studies 

completed and the remainder are projeGted to be completed by 2010. See Figure 1 .I .I for the general boundaries of all 48 

&tudy areas. 

Figure 1.1.1 Marieopa County Drainage Study Areas 

The Adobe DdDeser t  Hills study area is located in the north central portion of the Phoenix metropolitan area 

(see Figure 1.1.2). The southern half of the study area hes predominantly within the incorporated lirmts of the Clty of 

Phoen~x. The Town of Cave Creek covers a small area in the northeastern portlon of the study area. The majonty of the 

northern portion of the study area is unincorporated Mancopa County. 

Counties lack the regulatory authority to manage lot splits. As a result, these types of land division are exempt 

from subdivision and/or other improvement requirements. Although impacts from lot split development may appear 

relatively insignificant when viewed on the individual lot basis, frequently the cumulative impact of such external impacts 

is much more significant. Counties have greater ability to review residential subdivisions, multi-family, industrial and 

commercial projects to address potential impacts on adjacent properties. Cities have the authority to review and require 

compliance with development standards for the above projects, as well as individual lots. 

In reviewing these issues, it became apparent that development guidelines would have the most positive affect on 

single-family development on individual lots within the unincorporated areas of Maricopa County. Therefore, the 

analysis of the types of potential regulations was done with a specific focus on the nature of single-family development on 

individual lots. 
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T o n f o  
, 

N a t i o n a l  

'+ F o r e s t  

Fipm 1.12 Adobe DamIDesert His Study Area 

1.2 Development Guidelines Objectives 

The Adobe Dam/ Desert Hills ADMP identifies flooding and erosion hazards in the New Rmer and Desert Hills 

areas and recommends measures to mitigate those hazards. Both structural and non-structural measures are component 

parts of the recommended alternat~ve plan for addressing dramage and flooding problems. The development guidelines 

are one of the non-structural components of the alternative plan. The general objecttves of the development guidelines 

include the followmg: 

- Enhance public safety by guiding development in the watershed to protect cmeht and fwhm residents from 
the effects of flooding. 

- Keduee adverse drainage impacts due to development in the watershed by guiding activities of new residents 
so tbat future moff to Skunk Creek is maintained at current conditions and downstteam neighbors are not 
negatively impacted. 

- Guide funue development in a manner consistent with the recommended alternative plan of the Adobe 
ADMe. 

The following speeific objectives were established to guide the development of the recommendedcnteria as 

presented herein and their means of implementation: 

Speciac Objectives 

- Use existing aerial photography, topographic data, and parcel database resources to the maximum extent 
possible. 

Use available resources and the work p+oducfs of the ADMP, including floodplain delineations, geomorphie 
evduatjon, and identification of b a ' i g e  probleas, as input to the review required for each permit 
application. 

- Develop guidelines that have been tested asainat the actual environmental and development conditions within 
the study area. 

- Provide the consumer with a de~elopment guidelines checklist taminimize cost and tnne investments for all 
parties. 
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- Provide a means for flexibility in the review process so that drainage permit applicants may proceed with lot 
development incorporating drainage features that do not explicitly meet the development guidelines provided 
they are designed and seagd by a registered pmfessional engineer, and reviewed and approved by the DisEict. 

- Develop guidelines consistent and compatible with existing statute, ordinances, and regulations. 

- Limit the guidelines to solely those necessary to address watershed-specific problems not adequately covered 
by existing Floodplain &nd/or Dmmage Regulations. 

The proposed development guidelines for the Adobe DamlDesert Hi ADMP arc consistent with the general and 

epeoific objectives set forth above. 

13 Summary and Conclusions 

A careful analysis of area development trends and regulatory options was conducted to iden* specific issues 

that were not addressed by the existing drainage and floodplain regulations. It became apparent that single-family 

development on individual lots within unincorporated areas was the one categosy with insufficient standards to address 

the cumulative impacts of this type of development. See Appendix A for a discussion of the statutory basis ofthe 

development guidelines. 

This analysis documented the existing practices and procedures and carefully integrated a unique toolkit to 

address individual single-fmily lot development in the study area. An option is also available for individuals to obtain 

approval for variations to the regulations if a higher degree of drainage analysis is provided by a registered professional 

engineer in order to justifl the proposed change(s). By providing this degree of flexibility, both the public and FCDMC 

staff will benefit from these proposed Development Guidelines. 

2.1 overview 

A number of tools or criteria were evaluated for application to single-lot development in the Adobe Daml Desert 

Hills ADMP study area. The tools were evaluated based on their hydrologic efficacy, long-tenn viability, and their 

potential for ~mplementatio Seven types oftools, or development guidelines, re la th  to single-family, individual lot 

development were examined: 

(fiosion H m d )  Setbacks 

Finished Floor Elevations 

Disturbance Envelopes 

* Culverts, Driveways, & Roads 

Walls, Fences, Be- 

* Retention 

Based on this investigation, development guidelines were created for each o f f  e categories listed above. A 

development guidelines cheeklist is provided in Appendix B for use by developers and l e w n e w  as a guide to 

conr-truction on their propeny. These guidelines are shown, m Wd, below. The technical hasis for these guidelines may 

be found in Appendix C. 

2.2 Drainageways 

IW~eveloprnent Guideline - Drainageways 

11 A detailed drainage analysis prepared by a licensed civil engineer shall be 11 11 submitted for properties crossed by a drainageway or located within 150 feet on 11 
either side of a drainagewav to vcrifv that proposed improvements will not 1 
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The primary use of the drainageways will be as a tool to quickly determine which parcels may require more 

detailed engineering analysis prior to processing a permit for development. Submittals for parcels outside of the 

drainageway influence area and which comply with all development guidelines and drainage regulations would be limited 

to a site plan and general drainage information. However, parcels within the influence area, or those seeking to deviate 

from a development guideline, would require a detailed drainage analysis prepared by a licensed civil engineer. 

2.3 Erosion Hazltrcl Setbacks 

Development Guideline -Erosion Hazard Setbacks 

Properties crossed by a delineated wash witb a detailed erosion hazard zone shaU An erosion 

hazard setback 

shall be identified for 

any parcel crossed by or adjacent to "a delineated floodplain and watercourses or contributing watersheds that have flows 

greater than 50 cfs during a 100-year flood event." All of the existing FEMA floodplain delineations and those being 

conducted as part of the ADMP have, or will have, a detailed erosion hazard zone identified for them. Any drainageway 

that canies more than 50 cfs in the 100-year flood event (i.e., subject to the Floodplain Regulation) will also need to have 

an erosion hazard setback assessment prior to development. The erosion setback shall be determined using the District's 

draft Riverine Erosion Hazard Delineation and Development Guidelines. These guidelines describe a three-level 

approach. Generally, additional information and analysis are required to reduce the required setback distance without 

erosion protection measures. A minimum setback of 15 A or 2 timcs the bank height, whichever is greater, is required per 

the draft erosion hazard guidelines. Structural measures for erosion hazard mitigation are also presented in the guidelines. 

2.4 Disturbance Envelope 

Development Guidelines -Disturbance Envelope . No more than 50% of the site may be disturbed, and all improvements 
(including, but not limited to, roof-bearing structures, retention, cleared and 
grubbed areas such as horse corrals, landscaping with permanent irrigation, 
and areas with impervious ground cover andlor barriers that preclude 
infdtration) shall be located within this area. 

Boundaries of the disturbed area must be delineated on the property witb 
permanent markers. 

Temporary disturbance in excess of the 50% is allowed for utility installation, 
temporary construction access, and temporary stockpiling of construction 
related materials. Revegetation of these areas is required and must be 

A disturbance envelope is a contiguous spatial limit on a lot which may be altered from its natural state as part of 

the development of the lot. The rationale for the disturbance envelope is that the removal of vegetation and other 

disturbance of the natural ground results in an adverse impact on storm water runoff from the lot. Namely, rainfall is no 

longer intercepted by the native plants and consequently becomes runoff. In addition, plant roots and other biological 

activity associated with the plant increase the rate at which rainfall soaks into the soil. The combined result is an increase 

in both the magnitude and frequency of runoff from the disturbed area. Another consequence of the d~sturbance of the 

natural areas is a disruption and elimination of habitat for native desert species. 

Culverts. Drivewavs. Roads 

Development Guidelines - Culverts, Driveways, Roads 

Dip crossings should be used for driveways and Local streets unless it can be 
demonstrated that culverts are necessary due to the depth and/or velocity of 
flows. 

AU culverts and bridged crossings should be designed to minimize the 
disruption of sediment transport continuity upstream and downstream of the 
crossing. Crossings that mimic the natural channel's depth and width within 
the reach being crossed will be most successful. 

Lowering of the local channel bottom elevation is discouraged. . Hnadwavs $hall he designed so as not to divert flows. II 
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Dip crossings are preferred to culved crossings for access on driveways and local streets. Arterial sweets should 

be designed in acordance with existing County criteria. However in addition to the design levels prescribed in those 

criteria, all culverts or bridged crossings should be designed to minimize disruption of sediment transporI continuity 

upstream and downstream of the crossing. Crossings that mimic the natural channel's depth and width within the reach 

being crossed will be most successful. Lowering oflocal chrronel bottom elevations i.s also discouraged. Roadways shall 

be designed so as not to divert flows. 

Walls. Femes. Berms 

F n r a n t  
~uidelines - Walt%, Fsnees, Be- 

s Fences at the perimeter of a parcel shall be limited to open-type feneiag@ipe 
raU, split rail, barhed wire, etc.) for lots emsed by or within 150-feet of a 
drainageway or within the inundation limifs of the 100-year fluod along a 
drainageway or floodplain. 

Chain link and chieken wire are not considered open-type fencing, as it must 
have openings at least 8-inches in diimeter. . A solid Ucourtyard" wall is permitted imediately domsIope or upslope of 
the principle dwelling unit, and is  defmed a wall that surrounds an area 
immediate& adjacent to the principle dwelling unit and is limited in lateral 
distance to no more thnn 15 feet if oriented perpendicular to the direction of 
flow and is not limited in lateral distance if oriented parallel to the direction of 
flow. 

Closed fences, walls or perimeter berms are not allowed unless it can be 
demonstrated to the satisfaction of the Drainage Administrator that there is 
no increase in peak discharge, flow depth or velocity, or flow diversion as u 
result of the proposed improvement. 

parallel to the topographic contours). The "courtyard" fence or wall may exteid as far as desired if it projects from an 

exterior wall of the residential structure in the upslope or downslope direction parallel to flow (i.e. perpendicular to the 

topographic contours). See Figure 2.6.1, below. 

 ax. length-I< 1 
I 

Max. Length- 

'3 unlimited 

Direction of Flow 

Figure 2.6.1 Courtyard WaUs 

closed fences, walls, Or perimeter bems are not allowed without a demonstration that no adv-e impwt on 

neighboring properties results from the construction of the proposed fence, wall, or berm. That is, it can be demonstrated 

to !he satisfaction of the Drainage Administrator that there is no increase in pe& discharge, flow depth, or velocity or 

flow diversion as the result of the proposed improvement(s). 

Perimeter fences shall be limited to open-type fencing @ipe ra& barb wire, ete.1 for lots within drainageway 

influence areas or within the inundation limits of the 100-year flood along a drainageway or floodplain. Cham link or 

chicken wire does not oonstitute open-type fencing. In order to bc emsidered "open-type" fencing, the openings must 'txe 

a minimum of 8 inches in diameter. For lots not in a drainageway influexice area or 100-yerrr floodplain, solid perimeter 

fences that comply with nwent Marieopa County development standards are permitted. 

"Courtyard" fences are considered acceptable immediately upslope or downslope of the residence. A "courtyard" 

fence is considered any fence (open-type or otherwise) or wall the surrounds an area immediately adjacent to a residential 

structure and is limited laterally to no more than 15 feet from the building walls in the direction perp~ndicuk to flow (i.e. 
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2.7 Retention 2.8 Summary and Recommendations 

On-lot retention shaU he provided based on the following formula: 

o R-43 Zoning: 1500 ft3/acre 

o R-70 Zoning: 1600 ft31acre 

o R-190 Zoning: 2200 felacre 

Retention areas shall he located within the 50% disturbable area limit and in 
such a fashion as to effectively capture runoff from the impervious surfaces of 

Retention may be provided in multiple basins. 

Retention areas shall not he placed within a regulatory floodplain or 
otherwise such that off-site runoff is intercepted. The regulatory floodplain 
included delineated floodplains and watercourses that have flows greater than 
50 cfs during a 100-year flood. 

Septic system percolation rates shaU determine the suitable of a retention area 

Although concern has been raised about the long-term assurance of single-lot retention facilities, retention may be 

the most effective tool available to mitigate adverse hydrologic impacts from development. Additionally, retention may 

have possible complementary benefits with respect to requirements of the Clean Water Act. 

Table 2.9.1 summarizes the recommended tools and measures for the Development Guidelines for the Adobe 

ADMP. 

Table 2.9.1 Summary of Development Guidelines Criteria for Adobe ADMP 

Floodplain Regulations 

regulatov environment 

esign Manual Vol. 11 

Any variations from these minimum criteria will require engineering analyses that demonstrate to the satisfaction 

of the Drainage or Floodplain Administrator that no adverse impact to adjacent properties results from the requested 

variations, and that the proposed improvements will themselves be fiee of inundation from the 100-year flood event and 

protected against erosion. 

The development guidelines are intended to provide B mechanism to manage the potential cumulative impacts to 

drainage and flooding caumd by single-family development on indibidunl lots within incorpmted Maricopa County in 

the slu#y areaa The guidelines aw W upon ntstomary qpIations that have been successfully implemented in 

numerous jurisdictions within Mariwpa County. 
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APPENDIX A 

A.l Statutory Basis for Development Guidelines 

Governmental entities are limited in their powers to those the State has expressly granted them. The Arizona 

Revised Statutes describe these powers and duties. The Statutes are divided into Titles (or chapters) that address the 

various governmental entities in Arizona. Title 11 addresses county authonty to regulate. Special Districts, such as the 

Flood Control District, are addressed in Title 48. Specific applicable citations from the Statutes are given below. 

Figure A.l.l depicts the approximate boundaries or areas of limitation for the respective statutory authorihes. 

Title 48 authorities apply to 100-year flood areas regulated by the National Flood Insurance Program (NFIP) and Arizona 

Department of Water Resources. Title 11 authorities regulate drainage concerns in areas outside of the regulatory 100- 

year floodplain. In practice, Title 11 authorities sometimes overlap into the Title 48 area. 

ARS Title 11 1. 
T ARS Title48 

F i r e  A.l.l Statute Applicability 

Section A.2.1 summarizes State Statutes, whlle Section k 2 . 2  summarizes Maricopa County ordinance authorized 

undef Title 11. Section A.2.3 summarizes Flood Control Disaiet afMaricopa County ordinance authmked under Title 

48. The underlined mtio~lg  withim the statutes highlight language that relates to development guidelines. These statutes 

and o r d i m e s  am provided as referewes to facilitate a better understanding of the opportunities and limitations 

associated with development guidelines. 

A.2.1 Arizona Revised Statutes 

State statutes specifically pertaining to "development guidelines" include the following: 

ARS 11-251.36. Subject to the prohibitions, restrictions and lim~tations as set forth in section 11- 

830, adopt and enforce standards for excavation, landfill and grading to prevent unnecessary loss 

from erosion, flooding and landslides. 

ARS 48-2664.D. The Board may adopt equitable by-laws, mles and regulations and perform all 

acts necessary to cany out the purposes of this chapter. 

ARS 48-3609.8. Except as provided in section 48-3610, the board shall adopt and enforce 

regulations governing floodplains and floodplain management in its area of jurisdiction which 

shall include the following: 

1. Redations for all develooment of land, construction of residential, commercial or 

industrial structures or uses of any kind which may divert, retard or obstruct floodwater 

and threaten public health or safety or the general welfare. 

ARS 48-3609.01.A. If a district organized pursuant to this chapter has completed a watercourse 

master plan which includes one or more watercourses, and if the plan has been adopted by the 

board or by any other jurisdiction in that river or drainage system, then the board and the 

governing body of each jurisdiction mav adovt and shall enforce uniform rules for tbe river or 

drainage svstem within the jurisdiction using criteria that meet or exceed critena adopted by the 

director of water resources pursuant to section 48-3605, subsection A. 

2 Drainage Regulations 

The Drainage Re~ulations for Marico~a Countv, dated 1994, provides specific guidance for "development 

guidelines" associated with Area Drainage Master Studies. 

Article 111. Definitions 

3. Area Drainage Master Study - a study to develop stormwater hydrology for a watershed, to 

define drainage systems, identify potential flood hazard areas, drainage problems and recommend 

solutions and standards for sound floodplain and stormwater management. The ADMS identifies 

alternative solutions to a given flooding or drainage problem. An Area Drainage Master Plan 

(ADMP) identifies the preferred alternative. An ADMP, unique to the subject watershed 
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provides minimum criteria and standards (for flood control and drainage) for land use and 

develo~ment. 

Article XI. Area Drainage Master Study 

Section 1101. Adoption 

Whenever an Area Drainage Master Study authorized under this regulation has been completed, 

such plan including uniform mles for development may be subtmtted to the Board of Supervisors 

for adoption as an Area Drainage Master Plan. If adopted by the Board of Supervisors, the 

Distncl shall enforce the Area Drainage Master Plan under this Regulation. 

A.2.3 Floodplain Regulations 

The Maricopa County Flood Control District Board of Directors has adopted floodplain regulations as 

required by State Statute. In the current regulations, dated 1993, further basis is found for "development 

guidelines" in the following sections: 

Article 111. Definitions 

Section 301. 

6. Area Drainage Master Study (ADMS): A study to develop hydrology for a watershed, to 

define watercourses, identify potential flood problem areas, drainage problems and recommend 

solutions and standards for sound floodplain and stormwater management. The ADMS will 

identify alternative solutions to a given flooding or drainage problem. An Area Drainage Master 

Plan (ADMP) identifies the preferred alternative. An ADMP. unlaue to the subject watershed 

provides minimum criteria and standards (for flood control and drainage) for land use and 

development. 

Article VlIl. Flood Hazard Boundaries 

Section 803. Other Flood Hazard Boundaries 

Whenever the District determines through a flood hazard study, watercourse master plan or other 

flood related study authorized by the Board that a flood related hazard exists due to such factors 

as high-velocity flows, erosion, sediment transport, deposition, unstable soil conditions or land 

subsidence, the Floodplain Administrator shall designate such hazard areas on the Flood Control 

Management Maps for Maricopa County and shall establish technical criteria and enforce mles 

and regulations for subseauent develo~ment that meet or exceed criteria adopted by the Director, 

State Department of Water Resources and when appropriate such studies may be forwarded to the 

Federal Emergency Management Agency. 

Article XIV. Other Flood Hazard Zones 

Section 1402. Flood Hazard Development Standards 

1. Standards adopted for deveio~ment contained in a Watercourse Master Plan, Area Drainage 

Master Plan or other hydrologically oriented master plan shall be consistent with sound 

floodplan management practices and this Regulation. 

6. The standards. vrovisions. criteria and requirements for development in flood hazard zones 

imposed by an authorized master plan shall meet or exceed the requirements of this Regulation. 
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APPENDIX B 

DEVELOPMENT GUIDELLNES CHECKLIST 

0 A detailed drainage analysis prepared by a licensed civil engineer shall be submitted for properties crossed by a 
drainageway or located within 150 feet on either side of a dtainageway to verify that proposed improvements will 
not negatively alter px-development drainage conditiow. 

Erosion Hazard Setbaeks 

o Propexties crossed by a delineated wash with a detailed erosion hazard zone shall comply with the. erosion hazard 
setbacks set forth in the Riverine Erastorn Hazord Delineation andDeveloplwmf nlqidelim (FCDMC, 2 0 m .  

Mhimum Floor Elevation 

All properties shall meet the District standard per the current Drainage Regulations and Floodplain Regulations. 

P No more than 50% of the site may be disturbed, and all improvements (including, but not limited to, roof-bearing 
structures, retention, cleared and grubbed areas such as horse corrals, landscaping with permanent irrigation, and 
areas with impervious ground cover and/ot barriers that preclude infiltration) shall be located within this m a .  
Boundaries of the disturbed area must be delineated on the propeity with petmafEht markers. 

P Temporary dislurbance in erccem of the SO% is &wed for uulity installation, temporary comtructwn access, and 
temporary stockpiling of consttuaion related matepials. Revegetation of these areas is required and must be 
completed prior to fmal development approval. 

Culverts. Drivewavs and Roads 

P Dip crossings should be used for driveways and local streefs unless it can be dera0tlstrate.d that culverts are 
necessary due to tbe depth and/or velocify of flows. 

o All culverts and bridged should be designed to minimize the disruption of sediment transport continuity 
upstream and downstream of the cssing.  Crossings that mimic the natural channel's depth and width withim the 
reach being crossed will be most succesgful. 

P Lowering of the local cbannel bottom elevation is discouraged. 
P Roadways shall be designed so as not to divert flows. 

LI Fences at the perimeter of a parcel shall be limited to open-type fencing (pipe rail, split rail, barbed wire, etc.) for 
lots crossed by or within 150-feet of a drainageway or within the inundation limits of the 100-year flood along a 
drainageway or floodplain. 

0 Chain link and chicken wire are not considered open-type fencing, as it must have openings at least 8-inches in 
diameter. 

n A solid "courtyard" wall is permitted immediately downslope or upslope of the principle dwelling unit, and is 
defined a wall that surrounds an area immediately adjacent to the principle dwelling unit and is limited in lateral 
distance to no more than 15 feet if oriented perpendicular to the direction of flow and is not limited in lateral 
distance if oriented parallel to the direction of flow. 

n Closed fences, walls or perimeter berms are not allowed unless it can be demonstrated to the satisfaction of the 
Drainage Administrator tbat there is no increase in peak discharge, flow depth or velocity, or flow diversion as a 
result of the proposed improvement. 

Retention 

P On-lot retention shall be provided based on the following formula: 
2.75" x maximum lot mverage (see sronjng; ordinance) x lot size (in square feet) - retention volume tequired. 

P Retention area$ shall be located within the 50% dishribable area limit and in such a fashion as to effectively 
capture runoff from the impervious smfaees ofthe lot. 

0 Retention may be provided in multiple basins. 
o Retention areas shall not be placed within a regulatory floodplain or otherwise such that off-site i'unoff is 

intercepted. The regulatory floodplain included delineated f l o o d p h  and watercowties that have flows greater 
than 50 cfs during a 100-year flood. 
Septic systempehcolation rates shall determine the suitable of a retention area location. 

o Retention areas may be landscaped with organic andlor inorganic ground cover. 

Walls. Fences. Berms 
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A number of tools or CTiteria were evaluated for application to single-lot development in the Adobe Dam 1 Desert 

Hills ADMP st& area. The tools wereevaluated based w. their hydrologic efficacy, longterm viability, and their 

potential for implementation. Seven types of tools or criteria relating to single-family, individual lot development were 

examined: 

Finished Fioor Elevations 

Disturbance Envelopes 

CulverQ Driveways, & Roads 

Walls, Fences, & Bmw 

Retention 

Each mterioa and their evaluation is discussed in the following sections. Recommendations are made for 

 election of spacifie measures orquiremenks for each tool or criteria for the ADMP. 

C.2 Drainageways 

The primary use of the draiiageways will be as a routing tool to quickly assess par~eI$ requesting a permlit for 

development. This function is discus& M e r  under the implementation discussion in Section 3. It should be 

recognized that many of these drainagewaysmay potentially carry 50 cfs or more during the lOO-year event. Article IV of 

the FiwdpIptn Reg~Iptiowfor Mq~icopa Caun?y states that "The Regulation is applicable to all l dds  located withim a 

delineated floodplain and watercourses or contributing watersheds that have flows greater than 50 cfs during a 100-year 

flood event which rue within the afea ofjurisdiction of the Flood Control District of Maricopa Gounty." As such, they 

would be subject to the Floodplain Regulations. 

Drainageways were delineated based on examination of available topography and interpretation of 2002 

orthogaphic aerial photographs. Drainageways include all observable washes, swales or other drainage features as 

indicated by their physical, biological (vegetation), or topographic charactenstics. Drainageways were delineated for all 

areas outside of the City of Phoenix and the Cave Creek Recreation Area. 

The delineated drainageways were used to identify existing parcels crossed by these drainageways. In addition, a 

second set of parcels were identified that lie with~n a 150-foot influence area of any delineated drainageway. The parcels 

crossed by drainageways, or within their influence area, were selected using ArcView GIs 8.2. A map and a summary 

table of the number and acreage of parcels affected by drainageways and the 150-foot influence area are provided in a 

memorandum to Afshin Ahouraiyan dated July 7,2004 describing the development guidelines implementation strategy. 

The 150-foot width of the influence area was determined based on a 160-acre drainage area (the limit of State 

Standard 2-96 for floodplain delineation (Title 48)). A discharge of 500 cfs (2000 cfsl square mile * 0.25) (also State 

Standard) wlth an assumed depth of 1 foot, a width of 250 feet, and a velocity of 2 ftls, gives 125 feet from center. 

Therefore, a 150-foot distance was selected as a "conservative" measurement for use in identifying parcels that might be 

influenced by or potentially have an effect on the drainageways, and therefore require additional drainage andior 

floodplain review. 

C.3 Erosion Hazard Setbacks 

An erosion hazard setback shall be identified for any parcel crossed by or adjacent to "a delineated floodplain and 

watercourses or contributing watersheds that have flows greater than 50 cfs during a 100-year flood event." All of the 

existing FEMA floodplain delineations and those being conducted as part of the ADMP have or will have a detailed 

erosion hazard zone identified for them. Any drainageway that carries more than 50 cfs in the 100-year flood event (i.e. 

subject to the Floodplain Regulation) will also need to have an erosion hazard setback assessment prior to development. 

The erosion setback shall be determined using the District's draft Riverine Erosion HazardDelineation and Development 

Guidelines. These guidelines describe a three level approach. Generally, additional information and analysis are required 

to reduce the required setback distance without erosion protection measures. A minimum setbackof 15 ft or 2 times the 

bank height, whichever is greater, is required per the draft erosion hazard guidelines. Structural measures for erosion 

hazard mitigation are also presented in the guidelines. 
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preclude infiltration, retention, cleared and grubbed areas (such as horse corral's), and all roof-bearing structures. While 

this will not fully mitigate the adverse effects of development, it will reduce those effects appreciably. 
C.4 Minimum Floor Elevation 

The District already has minimum critetia for minimum finished floor elevations for all construction. All new 

buildings shall have a minimum f ~ s h e d  floor elevation no less than 1 foot above the natural adjacent grade. Within a 

(delineated) floodplain the minimum 5nished flnm shall be set 1 foot above the regulatoly flood elevation. The 

Regulatory Flood Elevation is defmed within the Floodplain Regulations as "(T)he elevation which is one foot above the 

base flood elevation for a watercourse. Where a flaodway has been delineated, the base f h d  elevation is thehigher of 

either the natural or encroached water surface elevation of the 100-year flow." No change to the minimum finished floor 

elevation criterion is fecommended for the Adobe DamiDesert Hills ADMP rules of development. This existing 

minimum finished floor elevation criteria should continue to be enforced in the Adobe D d e s e r t  Hills ADMP shu& 

area. 

C.5 Disturbance Envelope 

A diturbance envelope is a contiguous spatial limit on a lot which may be altered fron its natural state as part of 

the development of the lot. The rationale for the disturbance envelope is that the removal of vegetation and other 

dishrbmce of the natural ground results in an adverse impact on storm water runoff from the lot. Namely, rainfall is no 

longer intercepted by the native plan@ and consequently becomes runoff. In addition, plant roots and other biologioal 

activity associated with the plant increase the rate at which rainfall soaks into the soil. The combined result is an increase 

in both the magnitude and frequency of runoff from the disturbed area. Another consequence of the diswbance of the 

natwal areas is a disruption and elimhtian bf habitat for native desert species. 

Hydrologic modeling ofthe effects of single lot development of very low density development on one acre or 

larget lots shows that any disturbance of the natural groutld and removal of vegetation results in an adverse impact ta 

storm water runaff. Total conversion of a 160-acre watershed from natural desert to residential land use with complete 

removal of vegetation results in nearly a 200% increase in the runoff magnitude generated by a 2-year rainfall event and a 

50% increase in the runoff from a 100-year event. The reduction in these adverse impaots is approximately proportional 

to the amount of disturbed area. The &@its of the hydrologic analysis were presented in a memorandum to the Disuict 

dated March 25,2003. This memorandum and HEC-I output are provided st the back of this appendix. 

A maximum disturbance area of 50% including all improvements was teeommended for the ADMP development 

guidelines. Improvements include landscaping with permanent irrigation, impetvious ground cover andlor barriers that 

Temporary disturbances ~n excess of the fmal disturbance envelope will be allowed for utility mstallat~on, 

temporary construction access, stockpiling, etc. Revegelatlon of the temporanly disturbed areas must be demonstrated 

before final approval of the development. 

Figure C.5.1 shows examples of disturbance envelopes for some existing lots in the Desert Hills area. Table C.5.1 

shows the gross lot area, the disturbed area, and the coverage of the lot by roof top or paved surfaces. 

Figure C.5.1 Example Lots with Disturbanee Envelopes 
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Table C.5.1 Summary of Example Lots with Disturbance Envelopes 

The data for these example lots show that three of the four lots exceed the proposed 50% disturbance envelope. The 

"impervious area" [column (3)] relates to the maximum lot coverage discussed under retention in Section C.9, and is 

included in the disturbed area [column (Z)]. 

chicken wire does not constitute open-type fencing. In order to be considered "open-type" fencing, the openings must be 

a minimum of 8 inches in diameter. For lots not in a drainageway influence area or 100-year floodplain, solid perimeter 

fences that comply with current Maricopa County development standards are permitted. 

"Courtyard" fences are considered acceptable immediately upslope or downslope of the residence. A "courtyard" 

fence IS considered any fence (open-type or otherwise) or wall that surrounds an area immediately adjacent to a residential 

structure and 1s llmited laterally to no more than 15 feet from the building walls in the direction perpendlcular to flow (i.e. 

parallel to the topographic contours). The "courtyard" fence or wall may extend as far as desired if it projects from an 

exterior wall of the residential structure ln the upslope or downslope direction parallel to flow (i.e. perpendlcular to the 

topographic contours), see Figure C.7.1., below. 

Max. Length-1 5' a5 
8 
8 
8 
8 
8 

Max, Length- 

9 unlimited 

Direction of Flow 
C.6 Culverts, Driveways, Roads 

Dip crossings are preferred to culvert crossings for access on driveways and local streets. Arterial streets should 

be designed in accordance with existing County criteria. However in addition to the design levels prescnbed in those 

criteria, all culverts or bndged crossings should be designed to minimize dlsruption of sedlment transport continuity 

upstream and downstream of the crossing. Crossings that mimic the natural channel's depth and width within the reach 

being crossed will be most successful. Lowering of local channel bottom elevations is also discouraged. Roadways shall 

be designed so as not to divert flows. 

C.7 Walls, Fences, Berms 

Perimeter fences shall be limited to open-type fencing (pipe rail, barb wire, etc.) for lots within drainageway 

influence areas or within the inundation limits of the 100-year flood along a drainageway or floodplain. Chain l i d  or 

Fjgsre C.7.1 Courtyard Walls 

Closed fences, walls, or perimeter berms are not allowed without a demonstration that no adverse impact on 

neighboring properties restilts from the constmtion ofthe proposed fence, wall, or bem That is, it can be demonstrated 

to the satisfaction of the Drainage ArtmisZratar that there is no increme in peak discharge, flow depth, or velocity or 

flow diversion as the result ofthe prqmsed improvement(s). 
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C.8 Retention 

Although concern has been raised about the long-term assurance of single-lot retention facilities, retention may be 

the most effective tool available to mitigate adverse hydrologic impacts from development. Additionally, retention may 

have possible complementary benefits with respect to requirements of the Clean Water Act. 

Some possible criteria for retention volume for single-lot development are listed below: 

Current retention requirement for commercial, industrial, multi-family residential and subdivisions (i.e. 

100-yr 2-hr which equals about 2.75" in the Desert Hills area) 

100-yr 2-hr pre vs. post development 

Retention of runoff from biggest "typical" storms 

Retention related to runoff based on the maximum lot coverage per zoning 

Future development increases in runoff volume from hypothetical basin analyses using HEC-1 

An evaluation of these criteria was conducted and is provided in detail below. 

100-yr 2-hour Retenrion Approach 

Currently all commercia1, industrial, multi-family residential and subdivision developments are required to retain 

the 100-year 2-hour runoff volume as described in fbe Drainage Design Manual. In the Desert Ws portion ofthe ADMP 

area, the lOO-year 2-hour point rainfall is about 2.75 inches. For a single-lot one acre type development this would equate 

to a requirement fer about 5,290 eu. A. of retention volume. 

100-yr 2-how Pre- vs. Post-Developme& Approad 

Another consideration for a retention requirement might be to require singlelot developers to retain the difference 

in runoff volume from the pre- to post-development m o f f  oonditions. Some examples are shown below: 

Assume C4.53  vs. C=0.38 (Table 3.2- new Manual); delta C = 0.15 * 2.75" = 0.41" = 1,488 cli.R/ac 

Assume C 4 . 7  vs. C=0.4 (more conservative); delta C = 0.30 * 2.75 = 0.82'"= 2,977 cu.ft./ac 

Biggest "Typical" Stom Approach 

rainfall statistics from NOAA Atlas 11 (Table C.8.1). If the 10-year event is representative of the "channel forming 

discharge," then mitigation of adverse hydrologic impacts at this level should minimize the adverse geomorphologic 

effects as well. 

Applying the same C factor logic from the 100-year 2-hour discussion above: 

2.2"* 0.30 = 0.66" -+ 0.66"/12" = 0.055 ft * 43,560 sq.ft = 2,396 cu.ft/ac 

CAREFREE, ARIZONA (021282) 
Period o f  Record : 6/ 1/1962 t o  12/31/2081 

Jan 1 Mar 1 May 1 Jul 1 Sep 1 Nov 1 Dec 31 
Feb 1 Apt- 1 Jun 1 Rug 1 Oct 1 Dec 1 

Day o f  Year I 
. . . - . . . . . 

C I - Extreme - Average 

Maximum Daily Precipitation in Carefree, AZ 

Examination of the Caue&ee, Arizona maximum daily precipitation gage data (see Figure C.8.1 below) sbows that 

consideration of a rainfall of somewhere a r~und  2.2 inches would capture most of the biggest "typical" rainfaU events. 

These data are &om a nearly 40-year period record. This level of 2.2" matches almost exactly the loyear 6-how point 
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Table C.8.1 Rainfall Statistics for Desert Hills Area 

* * * P R E F R E  O U T P U T  D A T A * ' *  

PRECIPITATION FREQUENCY VALUES FOR Desert H l l l s  Area Hydrology 
POINT VALUES 
RETURN PERIOD 

DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 

Maximum Lot Coverage Approach 

Another way of looking at retention would be to considerjust the impervious surfaces added to a lot. Impervious 

surfaces generate runoff during all but the most minimal rainfall events. The hydrologic impact of impervious surfaces is 

therefore more profound on the more frequent events. Mitigation of runoff from impervious surfaces would reduce the 

impacts of development on the magnitude and frequency of storm water runoff. 

Looking at a range of possible impervious surface coverage single lot development yields the following potential 

retention volume criteria: 

The maximum lo1 coverage by zoning is 15% for R-43. Therefore, 43,560 sq. A * 0.15 = 6534 sq.ft of potential 

impervious surfaces. Again, the biggest "typical" storm is 2.2" or 0.183 ft and the 100-year 2-hour rainfall is 2.75" or 

0.23 ft. The 100-year 6-hour point rainfall is 3.35" for the Desert Hills area, or 3.35"112" = 0.28 ft. 

So, some possible retention volumes for these three storms would be: 

For R-43 (maximum lot coveraee = 15%): 

6534 * 0.183 = 1196 cu. ft. retention (per acre) 

Or, 6534 * 0.230 = 1497 cu. ft retention (per acre) 

Or, 6534 * 0.280 =I824 cu. ft retention (per acre) 

For R-70 (maximum lot coveraee = 10%): 

70000 * 0.1 = 7000 sq.ft * 0.183 = 1281 cu.ft 

70000 * 0.1 = 7000 sq.R * 0.23 = 1610 cu.A 

70000 * 0.1 = 7000 sq.ft * 0.28 = 1960 cu.ft 

For R-190 (maximum lot coverage = 5%k 

190000*0.05 = 9500 sq. ft * 0.183 = 1739 cu. ft 

- 190000*0.05 = 9500 sq. ft * 0.23 = 2185 cu. ft 

- 190000*0.05 = 9500 sq. ft * 0.28 = 2660 cu. ft 

Hypothetical Subbasin HEC-1 Model Approach 

Analysis of a hypothetical subbasin using HEC-1 shows an increase in runoff volume due to future development 

of about 0.30" for all return periods. Therefore, 0.30"112 * 43560 = 1089 cu. R / ac. This is approximately the same 

result via a different argument as the pre-versus post- C-factor approach for the "biggest typical storm". The result is also 

substantially similar to the 15% coverage argument for the "biggest typical storm". The 0.30" hypothetical suhbasin 

result yields 1,750 cu.ft for R-70 and 4,750 cu.ft for R-190. 

Table C.8.2 summarizes the possible retention criteria, the parameters associated with the estimation of the 

retention volumes, and the calculated retention volume for the minimum size lot in each of three zoning categories (i.e., 

R-43, R-70, and R-190). The recommended retention volume approach is the Maximum Lot Coverage approach. The 

recommended retention volume to be retained is for the 100-year 2-hour rainfall. Note that the recommended retention 

volume of 1,500 cu.ft. I ac for R-43 is about 28% of the volume tbat would be required for a similar zoning in a 

subdivision. 

Biggest "typical" storm 

100-year 2-hour 

100-year 6-hour 

Biggest Typical" storm 

100-ym 2-hour 

100-year 6-hour 

Biggest “typical" storm 

100-year 2-hour 

100-year 6-hour 
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Table C.8.2. Summary of Possible Retention Criteria for Adobe ADMP 

(D x A x % Cover) 

haded cells are the recommended retention volumes for a minimum sized lot in each zoning type. 

The recommended retention volumes shown in Table C.8.2 are for the mmimum sized lot in each zoning 

category. The recommended retention volume for each single-lot zoning category in the Adobe ADMP study area can be 

simplified to a volume per acre figure for any sized lot within the zoning type using 1,500 ac-Nacre for R-43, 1,000 ac- 

Nacre for R-70, and 500 ac-Nacre for R-190. The required volume per acre decreases from R-43 to R-190 because of the 

reduction in maximum lot coverage allowed for each zoning category (i.e. 15% to 5%). 

Table C.8.3 Retention Requirement Statistics for Example Lots in Desert Hills Area 

(continuation of Table C.5.1) 

The location and conf~$uration of retention areas shall he shown on the site plan, ingeneral, the same criteria and 

guidelines for retention facilities outlined in the Drainage Design Manual, Volume Il should be followed. In particular, 

the location of basins shall meet the following objectives: 

Retention Area 

assumed 1.5 ft deep 

Retention areas shall be located such that they effectively capture runoff from the impervious surEPces on the 

lot. 

Total 

"Required" 

(see Fig. C.5.1) 

1 

2 

3 

4 

Retention areas do not have to be located in a single basin; multiple retention areas are allowed 

Addltional 

"Required" Parcel ID 

Retention 

(cu.ft.) 

42 

344 

202 

0 

(cu.ft.) 

1656 

1872 

1702 

1656 

Retention areas shall not be placed in a regulatoly floodplam or otherwise such that off-site runoff is 

intercepted in the retention area. The regulatory floodplain includes delineated floodplains and watercourses 

that have flows greater than 50 cf3 during a 100-year flood. 

"Required" 

Retention 

Approval of site suitability (with respect to percolation rates) for a standard septic system will constitute site 

suitability for retention. 

Retention 

(cu.ft.) 

1698 

2215 

1904 

1656 

Retention areas may be landscaped (with appropriate types of ground cover vegetation). 

(sq.ft) 

1132 

1477 

1269 

1104 

Lot disturbance in excess of the 50% value recommended can be allowed by providing for additional retention in 

direct proportion to the increased disturbance. In addition, the retention area is considered part of the disturbed area. 

Figure C.5.1 (see Section C.5) and Table C.8.3 show examples of disturbed areas and proposed retention volumes for 

some example lots in the Desert Hills area. 
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C.9 Summary and Recommendations 

Table C.9.1 summarizes the recommended tools and measures for the Development Guidelines for the Adobe 

ADMP. 

Table C.9.1 Summary of Development Guidelines Criteria for Adobe ADMP 

esign Manual Vol. I1 

Drainage impacts of single-lot development need to be addressed in order to prevent unnecesrrary damages and 

public expenditures in the future. It is therefore recommendedthat lots crossed or within a 150-ft buffer of a drainageway 

be scrutinized closely by reviewers at the District. All single-lot development in the Desert Hills and New RiverJCIine 

Creek portions of the ADMP shall henceforth be required to provide the minimum retention as indicated in these Rules of 

Development. Minimum floor elevation criteria from the Drainage Regulations and the Floodplain Regulations should 

contiaue to be enforced. Also, the other components of the Floodplain Regulation with respect to floodplain 

encroachment and erosion hazard setbacks should continue to be enforced. Development will he limited to a 50% 

disturbance envelope on the lot unless retention volume in excess of the minimum is provided. Dip crossings for road and 

driveways, open me fencing, and courtyard fencing will be approved without a drainage report Any variations from 

these minimum criteria will require mgineeringanalyses that demonstrate to the satisfaction of the Drainitge or 

Floodplain Administrator that no adverse impact to adjacent properties results from the requested variations, and that the 

proposed improvements will themselves be h e  of inundation from the 100-year flood event and p a c t e d  against 

erosion. 
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APPENDIX D 

References 

Arizona Department of Water Resources, State Standards for Floodplain Management 

SS 1-97, Regyirement for Flood Study Technical Documentation 

Sets technical documentation standards for Flood Studies that are to be submtted to ADWR or FEMA. 

SS2-96, Requirement far Floodplain and FIaodway Delhmtion in Riverine Environments 

Provides methodologies for estimating 100-year peak discharges, delineating 100-year floodplain limits, and 

determining administrative floodway boundaries for nverine floodplains m Arizona. 

553-94, State Stagdad for Supercritical Flow (Floodway Modeling) 

Provides guide1'ms to he used when modeling floodways for supercritical or near-critical flow conditions in 

Arizona. 

SS4-95 Stare Sfandard for Identification of and Development within Sheet Flbw Ares 

Details minimum floodplain managemat standards far identification of and development within sheet flooding 

areas in Arizona. 

955-96 State Standard for Watercou~s& System Sediment Balance 

Provides guidelines for identification of and development within erosion hazard areas, watercourses with a net 

sediment deficit, and watercourses with a net sedimentsurplm. Individual guideliaes for: Lateral Migrrrlion 

Setback Allowance, Channel Dewat ion  Estiation, and River St&ility Impacts assoaiated withsand and 

Gravel Mhhg. 

Provides minimum design standards for several bank stabilization tech;liques. 

SS8-99 State Standard for Sb.ormwater Detentiori/Retention 

Provides minimum criteria for sizing Detention andlor Retention facilities. 

SS9-02 State Standard for Floodplain Hydraulic Modeling 

Provides guidance on mathematical modeling of hydraulic processes in watercourses and floodplam 

Arizona Revised Statutes, Title 11 

Arizona Revised Statues, Title 48 

FCDMC, 20a Riverine Erosion Hazard Delieation and Development Guidelines 

FCDMC, 3003, Drainage Design Manual, Volume I, Hydmlogy, draft dated January 9,2001 

FCDMC, 1995, k i n a g e  Design Manual, Volume I, Hydrology, revised January 1,1995. 

FCDMC, 1996, Drainage Design Manual, Volume 11, Hydraulics 

FCDMC, 1986,Floodplain ReguIations for Maricopa County, as revised 11/1/2M)O 

FCDMC, 19B8, The Drainage Re&tion far Mai'ic~pa County, as revised 12/14/1994 

556-96 State Standard for Development of Individual Residential Lot6 within Floodpmne 

Areas 

Site Plan Checklist, Typical P h  and Cross-Sectim e q u i m t s  for Individual residential lots within floodprone 

areas. 

SS7-98 State Standard for Watercourse Bank Stabilization 
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