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The purpose of the Phasc 11 Alternatives Formulation Report (Task 4.2.8) for the Adobe DdDeser t  Htlls 

Area Drainage Master Plan (ADMP) is to document the proposed Phase I1 alternatives, cost estimates, the alternatives 

evaluatlon criteria, the evaluatlon process and results. The advantages and disadvantages of each alternative are 

identified, considering construction cost, publlc preferences, environmental impacts, and reliability and life of the 

project. The outcome of the Phase 11 alternatives analysis is the Recommended Alternative. 

The Phase I1 report is presented m two volumes. Part 8 Volume 3 contains general information, mcluding a 

description of the project area, a brief summary of the project scope with emphasis on the Phase 11 work tasks and 

del~verables, and a narrative description of the structural and nonstructural alternatives analyzed at Phase I1 to address 

the drainage and flooding problems identified In Phase I of the project. Part 8 Volume 3 also documents the 

evaluation criteria applied to sort and select the Phase 11 alternat~ves and presents the resultant Recommended 

Alternative. Part 8 Volume 4 contams the technical documentation for the alternatives analysis and conceptml design 

and the Phase I1 Development Guidelines. Other work products provide detailed information regarding Phase I1 

alternatives and analys~s and these are provlded under separate cover. These include Part 6 Environmental Overv~ew, 

Landscape Character Analys~s, and Multiple-Use Opportunities Assessment Reports and Part 7 Flood Response Plan 

The ADh4P was performed by JE FullerMydrology & Geomorphology, Inc. (JEF), with subconsultants C.L. 

Williams Consulting, Inc. (CLW), Logan S~mpson 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. 

The project area for the ADMP is shown in Figure 21. The ADMP study area is generally bounded by the 

Tonto National Forest to the north, Adobe Dam to the south, approximately the 4orn Street alignment (north of 

Carefree Highway) and the 7& Street a l i m e n t  (south of Careftee Highway) to the east, and the watershed houndary 

between Skunk Creek and New River to the west. The total project area is 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 Ckeek, upstream of the City of Phoenix iurisdictional boundary. . . 

The Gave Creek tributaries were included because of their geographic connectivity to the Desert Hills commudty and 

the Skunk Creek water&& area. 
F i e  2.1 Adobe DadDesert Hills ADMP SNdy Area 
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I I 

The study area was father subdivided into four subareas initially: Phoenix South of the Central Arizona 

Pmject aqueduct (CAP), Phoenix North of CAP, Desert Hills, andNew River (see I ). The Phoenix South of 

the CAP and Phoenix North of the CAP subareas were subsequently combined during Phase I1 into one subarea 

named PhoeninlCAP Canal. These subaress were identified based on their jurisdictional boundaries and similar 

watershed characteristics for the purposes of public and stakeholder coordination and technical analyses, respectively. 

The study area includes four jurisdictions: unincorporated Maricopa County, City of Phoenix, Town of Cave Creek, 

and City of Glendale. 

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

Phoentc/CdP Canal- Lower Skunk Creek from Adobe Dam to the CAP aqueduct and lower Buchman Wash 

from the Skunk Creek confluence to the CAP aqueduct, Sku& Creek from the CAP aquedwLto the Joy Ranch Road 

crossing, Sonoran Wash from the CAP aqueduct to headwaters, upper Bwhanan Wash f t m  the CAP aqueduct to 

headwaters, and the east and west forks of the CAP Wash from the CAP aqueduct to headwaters; 

Desert ffilfs - Skunk Creek from Joy Ranch Road to the Rodger Creek coduence, Skunk Tank Wash from 

the Skunk Creek conflueme to headwaters, Desert Lake Wash from the Desert Hills Wash conflueince to headwaters, 

Desert Hills Wash and tributaries &om the I@ Street alignment to headwaSers, upper Apache Wasb &om Wefree 

Highway to headwaters, Paradise Wash from Carefree Highway to headwaters, and Rani& Tank Wash from Carefree 

Highway to headwarn; 

New Riw~ - Upper Skunk Creek and tributaries from the Rodger Creek confluence to headwaters, Rodger 

Creek from the Skunk Creek c o n f l w e  to headwaters" and Cline Creek and tributaries from the Skunk Creek 

confluence to headwaters. 

The project includes hydrologic, hydraulic, sedimentation and geomorphic evaluations; identificaiion 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 Projeet Objectives 

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

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

implementation of the recently completed Skunk Creek Watercourse Master Plan (WCbP) and the Cave 

CreeWApache Wash W W  is largely dependent upon prudent and ongoing management of the waterah& that 

supply runoff to the WCMP corridors. The ADMP project incorporates existing draimage facilities and current 

floodplaii management and drainage policies into the planning process, and develops regional solutions for the entire 

Adobe Dam/Desert Hills watershed. The ADMP links management of the watershed to implementation of the 

WCMPs by m W g  recommendations that support the corridor management tools adopted for the Skunk Creek 

WCMPand Cave CreeWApache Wash WCMP corridors. 

The major objectives of the ADMP include the following: 

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

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

The scope of work for the ADMP is focused on developing a Recornmded Alternative to mitigate known 

and potential flooding and erosion haBu&. To achieve this outcome, the ADMP quantifies flooding and drainage 

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

characterizes erosion hazards within de~iaeatd floodplains; identifies current and potential future dtainage problems; 

Couple wateqhed management with receptly adopted Watercourse Master Plan corridor 
mana~emenf tools developed for the Skunk Creek and Cave CreekiApache Wash 
comdors. 

Develop a plan that area floodplain managers, municipalities and developers will use as 
a basis for drainage and watershed regulation, improvements, and design. 

Identify cost-effective, sustainable flood a d  erosion control solutions for the project area 
that may be implemented togetber or individually, based on acbeduling, fundmg, and cost 
sharing. 

and generates feasible flooding and erosion control solutiotls. F h x h g  and erosion control solutioas include 

suuctural, nonstructud, andno action measures or a combination of these. 

Phw I1 Alternatives Formulation Report Page 2 



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

Alternatives Development Process Description 

3.2 Project Approach 

The approach used for the development of alternatives for the Adobe DamjTksert Hills ADiW is presented 

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

Measures (Selutions), Preliminary Alternatives, and Mbmmended  Alternative. A brief summary of the specific 

work tasks comprising tbese components follows. 

ADOBE DAMIDESERT HILLS ADMP ALTERNATIVES DEVELOPMENT PROCESS 

November ZOO2 
Public Meeting 
November 2003 

Stakeholder Input Stakeholder Input 
Nov 2002 -Mar 2003 

Stakeholder Input 
Oet 2003/SprCog 2004 1 Stakeholder Input 

Summer ~004 1 
Figure 3. I Adobc DamiJkwt H~lls ADMP Altemafives Development Rocess Rowchart 

Problem ID => Measures (Solutions) => Preliminary Alternatives => Recommended Alternative 
I1 

Problem Identification 

1. Data Collcetion 
2. Complete byhloaic, hydraulic, sedimentation, and gwmoq&ie evaluations. Characterize misting and future 

". 
3, Identify Problem Sites - Categorize by geographic region. 
4. Stakeholder Meetings - Inform stakeholders about the ADMP. Solicit input regarding flooding, dramage and cmsion 

problems. 
5. P ~ h l i ~  MpRing - I&nn public about the ADMP. SOl~ort input rqilrdiilg flooding, drainage and emsion problem. 

Measures (Bduhns)  

6. Brainstorm Wasures by Site - Create menu of measures. Demibe shangb, weaknesses, opportunities, constraints for 
each masure, 

7. Develop Measure Evaluation Checklist - Qualitative sort and selection of candid& measures at each site. 
8. Evaluate Measures Using Checklist -Refine menu of measures. 
9. Stakeholder Meefings- Input on acceptabilityIcomp1eteness of menu of measures and m a a ~ s  maluatim. 

Prelhninary Akernatives 

10. Alternative Formulation - Combme measured into regional watershed-wide altanatives. 
11. Develop P h e  I Alternative Evaluation Criteria Matrix - Quantitative sort and selectkm of cmdidate altemtives. 
11. Evaluate Attematives Using Criteria Matrix - Deisian aid to selcctp&lllmiary alternatives. 
13. Stakebolder Mmrine - lnput on acnepurbility!eo+-~ of preliminaty alternative8 and ahnatives evaluatton. 
14. Public M e e k  - Inuut on ~~~eptabiliiylcompletene~s of prelimitmy ~ l m a t i v m  and alternatives evduation. P r m t  

floodplain del&eati&~ studies. 
IS. Select Preliminary Alternative8 for advancement to Wase it evaluation. 

Recommended Alternative 

Phase I1 Eyalua*on of Preliminary Alternative* Determine engineering feasibility and ~ x i m t e  corn. Prepare 
conceptual design. Consider implementation methods. 
Dsvebp Phase U AltemBtive Evaluation Criteria Mstdx - Deeision aid to select recommended altmtives. 
Stakeholder Meetings - Input on acceptab1lity/completeoas of recommended W v e ~  and alternatives evaluation. 
Pubb Meeting - Input on acoeptabililyicompleteness of recornended dbmativw and altematives evaluation. 

20. Sateek Recommended Alternative, 
21. Perfom Recommended Alternative Analysis. 
22. Prepare Recomnded Alternative Implementation Plan. 
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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, existing conditions analyses, formulation of flood protection 

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

problems by evaluating the impacts in the watershed due to development, reviewed the existing and future conditions 

hydrologic models, revising as necessary, performed hydraulic analyses, evaluated existing floodplain delineations 

and delineated additional floodplains, conducted sedimentation and geomorphic evaluations, conducted survey work, 

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

consideration in Phase I1 of the project. 

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

identified as a result of the Phase I effort. During Phase Il, 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 nonstmctural 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 Deliverabfes 

Table 3.1 lists the ADMP project deliverables. Note that the 
h r 

deliverables are organized by Part, Volume, and Section as appropriate to 

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

each of the deliverables listed in Table 3.1 and graphically categorize* the 

repons by project Phase and Pait. 

F ~ g u r e  3.2 Lmking south along 35'' Avenue from Adobe Dam crest (10-15-02) 

Table 3.1 Adobe DamIDesert Hills ADMP Deliverables Outline 

2.4.6, 2.4.7, 2.4.8 

Formulation and 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 
DELJVERABLES SUMMARY 

Figure 3.3 Adobe WDeser t  Hills ADMP Phase I1 Deliverables S u n u n q  
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This section briefly summarizes the work tasks of the A D W  project. For more detailed information about 

any of these tasks, refer to the wociated project d e l i d l e  as listed in Table 3.1 and shown in Figure 3.3. 

4.1 Phase I Ta@ks 

The work plan for Phew I of the ADh4P initially focused on the evaluation of existing and future drainage 

and flooding conditions through v&w technical analyses (i-e., hydrolegy, hydraulics, sedimentation, and 

geomorphology). Baed upon the knowledge gained as a 

result of the technical work tasks, the project team 

identified 16 problem sites within the watershed and doag 

the wateranmas upon which to fww tbs development of 

dtemative solutions. The project team brainstormed 

structural and nonstNctura1 measures to mitigate identified 

I 
drainage and flooding problems at each site. These 

measures were screebed &id sorted using evaluation criteria 

developed by the project team with input from 

stakehoklers. Site-specific measur&s were combined to 

formulate area-wide altematives. The result was four Phase 
F i m  4.1 Rodger Creekdownsh.earn efNw Rim R d  (9-2W) 

I Preliminary Alternatives; including Structural, 

Nonstrnctural, No Action, and Cambination Alternatives. The resultant Combination Alternative generated in Phase I 

of the ADMP advanced for further evalwation at Phase II. The altematives formulation and evaluation tasks were 

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

group meetings, individual agency meetings, public infotmatioil materials, and public meetins with area residents. 

The purposes of the stakeholder and public involvement programs were to inform them of the project, involve them in 

the altematives development process, and include them in the implementation of the Recommended Alternative. 

Part 8, Volume 1 & 2 documents the Preliminary Alternatives developed in Phase I Alternatives Formulation 

and Preliminary Analysis. 

4.2 Phase I1 Tasks 

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

as listed in 1, the Phase I Combination Alternative was recommended for further evaluation and refmement in 

Phase I1 of the project as described in Section 5. During Phase 11, the project team performed environmental and 

visual resources assessments, cobducted detailed analysis of the proposed altematives (structutal and nonstructural), 

and formulated and re5ed the Recommended Altemative. 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. Brief descriptions and summaries of findings follow 

for each of the key Phase I1 work tasks, These are filly documented under separate cover as listed in Table 3.1. The 

result of the Phase II alternatives evabation is the Recommended Alternative as documented in Part 9, Volumes 1 & 

4-21 Existing CotuWon~ UUpBatP, Lmd Ownership+ urz4 Right-@ Wny 

The Data Collection Repoa, presented in Part 1, Volume 1, Section 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 lacation maps, as-built plans for 

existing stnicWm2 existing hydnologi~?hydraulic reports and models affecting the project area, Federal Emergency 

Management Agency (FEW)  floodplain delineation studies, F E W  Flood Hazard Boundary Maps* Letters of Map 

Amendment (LDW) or Revision (LOMR), engineering repofts, drainage reports, site plans, future drainage 

improvement p l m ,  land use plans, and developmat plans, among others. 

The data collection work product is presented in two & W e  formats; tabular and spatial. The f i t  is a 

Miemsoft h s s  tabular database cataloguing the materials collected for the project. The tabular database is 

searchable by field or keyword2 (e.g., author* title, data type, year, etc.) using standard features of the Access software. 

The seoond product is a spatial ArcView Geographic Information System (GIs) database with multiple layers 

documenting hydrologic data, soils data, floodpldfloodway delineations, erosion hazard m e  delineations, roadway 

crossing smcture inventory, utility locations, land ownership, land use, and Assessor parcel infohnation, among 

othem> 

The GIs database serves as the digital Existiag Facilities Exhibit for the ADMP. The team used the GIs 

database to display key drainage features, to evaluate existing conditions, and to identify areas impacted as a resulr of 

implementation of the alternatives. The project team collected and mviewed these data &om the District and multiple 

Phase U Alternatives Formulation Report Page 6 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN a 
other sources, including stakeholder agencies and the public. Where data were lacking or unavailable, the team 

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

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

information, as appropriate. Database updates focused on the following features: 

. Right-of-way (ROW) information and identification of ROW and easement requirements 
for the proposed alternatives; 

Land ownership for the properties potentially impacted by the proposed alternatives; and 

Major existing utilities impacted by the proposed structural alternatives. 

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

Alternative recommended at the comlusion of Phase I of the project. The Combination Alternative comprised 

structural and nonstructural measures identified for 16 sites within the project atea, plus the watershed-wide 

alternatives (b Part 8, Volumes I & 2 for details). The 16 sites were labeled using an alphanumeric descriptor 

consisting of the name of the subarea in which the site was located folIowed by chrmological project site number. 

For example, Site DH11 is. located in Desert W s  (DH) and is I l* in ohronological order. F igm 4 2  presents a key 

map showing the subareas and the alternatives sites. During Phase 11, ~weptual  design plans ofproject features were. 

prepared considering sound engineering design along with the environmental compatibility and landscape aesthetice 

of the major project components. The project team developed evaluation criteria to sort the Phase I1 alternatives and 

select the components comprising the Recommended Altemative. Refer to Section 5 of this report for full 

presenfation of the alternative formulation and evaluation proms and the resultant Recommended Alternative. The 

Recommended Alternative and hplementatfon Plan are documented ili Part 9, Volumes 1 & 2. 

The following sections refer to this numbering system, PSCI, PNCS, etc., until you get to 3ectim 5. In phase 

d, because of difficulties in keeping the sites straight, the numbering was changed to cite 1, site 2, etc. Table 5.1 

contains a column correlating the old numbering system to the new numbering system. 

Figure 4.2 Subarea and Alternatives Site Map 
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4.2.3 EnvIwnmental Ovmdew 

The Environmental Overview Report is provided in Part 6, Volume 1, Section 1. The purpase of the 

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

issues and impacts associated with each Phase I1 alternative measure. The environmental overview determined the 

potential impacts of each of the proposed Pham I1 alternatives on the identified ecological wsources, hazardous 

materials, and cuINal resources. The environmental considerations were compared acmss the Phase I1 alternatives to 

evaluate the relative magnitude of impact 

Ecological Resources - Ecological &sues are important to consider in the planning process for several 

reaaons. Documenting the habitat types and vegetative cornnilmities can indicate the potential for protected species 

(e.g., federally listed threatened and endangered species) to occupy the study area, Ofien, obtaining certain types of 

enviromental pennits is required for grounddistutbmg projects, so that trying to avoid or minimize impacts to 

unique and sensitive habitats &comes essential. In addition, one of the project's objectives may include habitat 

enhancement, restomtion, M creation. The ewiogical resources assessment foeused on nahral vegetation and 

wildlife, as well as specific protected and sensitive plant and animal species, at the 16 separate strueml measure sites 

identified in the Adobe DamKlesert Hills ADMP. 

Natutal vegetation, ohsewed wildlife, and the presnce of habitat for sensitive species were identified by 

conducring a recamaissance survey of the study area in Jllly 2003. A photo reeord of the survey was obtained while 

visiting the sites. Large-scale aerial photographs were also used to identify natural vsgetation communities, study- 

area watercourses, and general land use on a regional scale. A comprehensive plant and wildlife survey was beyond 

the scope of the ADMP. However, lists of potentially occurring plantsts mammals, birds, and herpetofauna were 

collected from the existing literature using distribufon maps and habitat requirements of various Arizona flora and 

fauna. 

Vegetation Communities - The study area is located at the baasition zone of two vegetative communities: the 

Lower Colorado River Valley (LCRV) (creosotehush-bursage series) and Arizona Upland (AU) @aloverde-cacti- 

mixed scrub series) subdivisions of the Sonoran Desertserub Biotb Community. F i r e  4.3 shows examples of 

LCRV and AU vegetative communities. 

Fi&ure 4.3 Examples of LCRV (left) and AU (right) vegetative commmties (703) 

The LCRV Subdivision in the ADMP study area includes the areas of low relief, where 

the vegetative structure is open and simple. The dominant plant species is cre~sotebush, 

with the occasional mesquite, paloverde, ironwood, saguaro, or clump of desert broom 

visiblein the uplaad landscape. The PhoenidCAP Canal and Desert Hills subareas of the 

study area g d y  support vegeWion of the LCRV Subdivision. 

The AU Subdivision predominates in the New River subarea and is marked by a slightby 

higher elevation, rolling terrain, and subsequently more lush vegetation. Numbers of 

mesquite, paloverde, and saguaro are higher and numemus species of chollni, prickly pear, 

and other caeti are present among the dense undergrowth of desert shrubs in the AU 

subdivision. 

No perennial watercourses or standing water from springs are present in the study area, thus true riparian 

zones are absent. However, noticeable xeroriparian vegetation can be found lining even the $mall washes in both 

vegetative cmmunities. Xeroripariaa vegetation is an important component to desert ecosyetems hecause they 

usually support 8 more diverse dd l i f e  comImniity and provide an important movement corridor, together with the 

wash bed itself, for migrating birds and other wildlife with l;uge home ranges. Human disturban@ and livestock 

grazing throughout the ADMF' study area has altered or completely removed the native vegetation of these three 

community types in many areas. Figue 4.4 shows examples ofxeroriparian habitat and cleared areas. 
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Rgure 4.4 Examples of xemnparian habitiat (left) md an area of c l d  native Pegetalien (&!it) (703) 

An evaluation was made at each of the 16 struchml measure 6ites rrs to *&her the vvetative 

community(ies) present t h m  are "disturbed" or "undistu&xV by human aotivities. Areas hi@y disturbed by human 

activity were classified as "previously cleared". Disturbed a r m  are area that have key elements of the wgetattive 

community preaenr, but there are signs of grazing, hunmn recreation, dumping, m&or &or clearing. Undis- is 

defined as areas of a vegetative community that have a full set of wmponent piants, w h e  there is little to no clewing 

of vegetation for built structures, and there is little to no evidence of $razing by livestock. Previously cleared m a s  

have little to no natural vegetation and are usually areas of c- human deveIopment, including residential areas 

and roads; some introduced landscaping may be present Special ecological features, including cliff habitats, stock 

tanks, and other fiesh water s o u ~ ~ e s  were noted for each of the lbsites. 

The work product for the vegetation communities evaluation at each of the 16 struetuPa1 measure sites is 

three-&Id and includes the fallowing: 1) spatial represenwtion of the extent of the identified vegerltion communities; 

2) a site-specific narrative descriptioa of the ecological resowuq and 3) ground photographs &owing key ecologied 

features. Examples of these work products are provided below for Site DHll Apache ~ a s h / 2 4 ~  Street in the Desert 

Hills area. Srrnilar maps, narrative descriptions, and illustrative ground photos for each of the 16 structural measure 

sites are provided in Part 6, V o l W  1, Section 1 Environmental Overview Report. An excerpt from the ecological 

resource evaluation discussion for Site DH1 I follows, Flgur04.5 is a gound photo of a stocktank located at this site. 

Figure 4.6 provides an example of the vegetative communities evaluation fot Site DHll in the Desert Hills area. 

These ecological resource factors are part of the Phase I1 evaluation criteria used to select the Recommended 

Alternative as discussed in Section 5 herein. 

' X p a c k  Wash &xi 24th Street are on a sirnilm Narth-Smth alignment at DHI1, 

remZt&g in amerous dip crmings on 24fh Streef whareflow mom the roadway. 

Asiak from disturbed rdahvlry areas, the Apache Wash kw intact xeror@vian 

vegetation, l% w t e r n  mrdsouikastern upland a n m  of DHl1 are@, open, and 

d o m i n d  by creosotebush: the mrrhemt uphiad area has a dense sfmd of 

plover& trees and nuiverous indivi&als ofseveral s p i e s  of Opuntia are present. 

Five stock tank me present at DHll in the upIaids on & side of the wash. The 

tank are normal& dy during the summer months, tthqugh at least one had begun to 

3$11 with stwding watw aftar one brief monsoon shower, w ctbsed during thejield 

sunray. %we remefe stock tonk are apecrpecrd eeoIo(6:icai features at this sfte since 

they provide shade in #he syttlmer nad stand& $re& water during weffer prior. 

Local wNdZge pmW& tv& on the #&fir w&w; end some migrating hi+& mqv 

use the t& as &.wpm luyowr. " 

I- 
Figure 4.5 Stock t& with stamtiag water locafed iatbe viciwky &Site DH11 (7-03) 
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Habitat Quality - Us~ng a "disturbed" or "undisturbed" designation of the vegetation at each alternative site 

and t&ng into account other ecological factors such as habitat connectivity, food and water availability, and 

prox~mity of human activity, a quahtative ecological evaluation was made for each of the sites, as foUows: 

High Habitat Quality - A  derermination of high habitat quality was given to undisturbed 

areas of vegetation, especially xemriparian vegetation along washes. The pr-e of 

demc vegetation suggests plenfiful food and w&r 90W.W. Large washes that allow the 

movement of wildIife across long dismces across the landscape receive a high rating. 

Medium Habitat Quality - Medium areas can be either disturbed or undisturbed and 

provide only moderate cover, food, m d  water. Such areas' values are enhanced by the 

presence of adjacent high-value habitat. Smaller washas and degraded larger wa$hes 

merit a medium rating since they are still an attractant to wildlife llooking to avoid human 

contact as they mnve across the landsoape. 

Low Habitat Quality - Disturbed areas that have scant cover, food, and water availability 

are rated low. Area8 that have been previously cleared or contain built structures, natural 

areas with moderate to severe degradation (especially those next to cleared areas), or 
areas of natural vegetation greatly isolated from other areas of natural veg&&~ iupi all 

rated low in habitat quality. 

The extent and level of habitat quality was 

spatially represented on maps Eor each of the 16 

structural measure sites (Part 6, Volume 1, Section 

l), Habitat quality was another element of the 

evaluation criteria used to sort the Phase 11 

alternatives. An example of the habitat quality map 

for Site DHll is shown in Figure 4.8. Figure 4.9 

shows a small cliff habitat along a bend in Sonoran 

Wash downstream of the CAP aqueduct. Sonoran 

desert tortoise frequent these types of habitat 

features, but the  sola at ion of tbia particular site may 

prohibit their presence here. 
Figure 4.7 S w m  Wash oltffhabitnt at Site PSC2 (793) 

Wildlife - The number of wildlife species present in a particular area' is generally dependent on the extent of 

removal of native vegetation and the Intensity of human disturbance. Rural residential areas with significant amounts 

of native vegetation will support many of the species normally present in the undisturbed vegetative communities. 

High-density residential areas and commercial and industrial properties w~ l l  support very few species. 

Mammals likely to be seen in the study area include desert cottontail, coyote, javelina, and mule deer. (Only 

the desert cottontail was seen during the field survey.) Several species of bats could forage for nectar andlor Insects 

throughout the study area. Most of the wildlife observed during the reconnaissance survey were birds, which is 

expected since most birds are active and visible durvlg daylight hours and are the most likely group of vertebrates to 

be encountered during a brief windshield survey. Several bird species are common around human habitation, 

especially on properties where livestock is present due to the presence of fresh food and water. Such properties are 

very common throughout the Desert Hills and New River subareas of the study area. House sparrow, house fmcb, 

rock dove, mourning dove, European starliig, and great-ta~led grackle were most commonly seen in human-disturbed 

areas. Specles such as curve-billed thrasher, cactus wren, Gambel's quail, Gila woodpecker, vcrdin, and northern 

mockingbird were more readily observed in xeroriparian vegetation in the study area. One roadrunner and one 

greathomed owl were also spotted in xeroriparian vegetation. Amphibians, reptiles, or fish were not observed during 

the reconnaissance survey; however, a detailed search was not conducted in suitable habitats. Observations of 

specific wildlife seen on the reconnaissance survey are mentioned in the site-specific descriptions provlded in 

Environmental Overview Report (Part 6, Volume 1, Section 1). Other wildlife species that have the potential to be 

found in the overall study area are listed in Appendices A through D of that same report. 

Threatened, Endangered, and Sensitive Species - A list of threatened, endangered, proposed, or candidate 

species for Maricopa County was obtained from the US Fish and Wildlife Service (USFWS). Also, a query was 

requested from the Arizona Game and Fish Department's (AGFD) Heritage Data Management System, which 

includes sensitive species that have the potential to occur within 3 miles of the overall ADMP study boundary. AGFD 

lists species whose occurrence in Arizona is or may become in jeopardy 

Of the threatened and endangered species, only the cactus fmginous pygmy-owl (CFPO) has suitable habitat 

in the study area. While mature riparian forests are absent, dense xeroriparian habitat is present along many of the 

washes, and upland saguaros with suitable nesting cavitles are often found nearby. With the exception of PSCI, the 

other structural measure sites are outside the Phoenix Urban Exclusion Area and are all in Survey Zone 3 for the 

pygmy-owl, defined by the USFWS as "areas within the historic range of the pygmy-owl with a low potential of 

occupancy". W l e  the nearest known populations of CFPO are in the greater Tucson area, presencelabsence survey 
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may be required in areas of suitable habitat to ensure no individuals are present at sites of future ground-dishlrbing 

activities. Food plants for the lesser long-nosed bat, namely the saguaro, are present at some of the sites, especially in 

the New River subarea. However, individuals of this species are very rare this far north in its range, and they would 

utilize food plants in the study area only during the spring bloom. It is unlikely that removal of saguaro during 

individual projects in the study area would impact this species, and no mitigation for the bat would be necessary 

during designlconstruction. 

Of the special status species, suitable habitat for the Sonoran desert tortoise is present (riverbanks, washes 

dunes, and rocky slopes), and it is likely to occur at some of the structural measure sites, especially those near 

undisturbed upland areas and m washes with small cliffs present on eroded banks. Site-specific issues concerning 

threatened, endangered, and sensitwe species and related suitable habitat are mentioned in the sae-specific evaluations 

provided m Part 6, Volume 1, Section 1. 

Hazardous Materials Concerns - The purpose of the hazardous materials investigation is to identify concerns 

at each of the structural measure sites (summarized by subarea) so that future planning effort might avoid impacting 

areas that may be potentially expensive to remediate or to ensure appropriate remediation efforts are undertaken 

before future ground-disturbing activities occur. Hazardous materials are chemical substances, which if released or 

misused can pose a threat to human health or the environment. These chemicals are used in industry, agriculture, 

medicine, research, and consumer products. Hazardous materials can be explosive, flammable, andlor combustible 

substances; poisons; and radioactive materials. These chemicals are regulated by the Resource Conservation and 

Recovery Act (RCRA) and the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA). RCRA and CERCLA are implemented and enforced by the US Environmental Protection Agency (EPA). 

In order to identify potential hazardous materials concerns in the study area, a review of federal and state 

government records was completed and documented in an Area Study Report produced by Environmental Data 

Resources, Inc. (EDR) in July 2003. All 16 of the structural measure sites were combined together to f o m  a "target 

property". The search for hazardous materials included this target property and a buffer zone around the entire area. 

A comprehensive list of all of the various databases queried for hazardous materials concerns along with the different 

search radii used for each query are listed in the Part 6, Volume 1, Section 1 Environmental Overview Report. The 

database list and search radii meet the search requirements of the American Society for Testing and Materials 

Standard Practice for Environmental Site Assessments. A summary of the findings categorized by subarea follows. 

Figure 4.10 illustrates the spatial distribution of the identified hazardous materials concerns. 

Phoenix South. of CAP - Numerous hazardous materials concems were discovered fiom the records check at 

and near the Skunk Creek Landfill. The landfill itself is a registered municipal solid waste landfill. Three hazardous 

materials spills have been reported there (oil, perchloroethylene, and an oil fire) but have been remediated. Two 

inactive underground storage tanks were reported at the landfill, and the landfill is a known treatment, storage, or 

disposal facility (TSDF). Another privately-owned TSDF is present in the light-industrial complex on the southwest 

comer of PSCl; it is classified as a "conditionally exempt small-quantity generator." Drywell shafts or holes, whose 

depths are greater than their widths and are designed and constructed specifically for the disposal of stormwater, are 

bored, drilled, or driven. Drywells rely on gravity to drain liquid wastes into the ground; their construction provides 

minimal to no protection against potential ground water contamination. A drywell is also present in one of the 

parking lots of that complex. If impacted by the project, Arizona Department of Environmental Quality's (ADEQ's) 

Water Permits Section, Industrial & Drywell Unit should be contacted to determine if further work would be required 

for these drywells. 

The Circle K at 35th Avenue and Happy Valley Road has three active underground storage tanks; a 

convenience store has eight active underground tanks at 36Ih Avenue and P~nnacle Peak Road. Another inactive 

underground storage tank is reposed for another location nearby. All of these tanks are outs~de the PSCl boundaries. 

Finally, in areas of Skunk Creek (especially in the nonchannelized segment between the landfill to the east 

and the industriaVresidentia1 complex to the west), extensive wildcat dumping was discovered on a slte visit to the 

area. Numerous old appliances, abandoned vehicles, and wooden pallets (along with other trash) were strewn about 

the various d ~ r t  roads b~secting the wash vegetation of the creek. (See Figure 4.9). 

Fipre 4.9 Examples of illegal dumping at Site PSCl 
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Phoenix North of CAP - No hazardous materials concerns were discovered from the records check. During a Table 4.1 Summary of Previously Identified Cultural ~esourecs in the Study Area 

sight reconnaissance of the PNC3, no hazardous materials concerns were discovered in the rural housing 

developments, in the undeveloped desert areas, or along the washes. The USBR fencing at the CAP canal precludes 

the dumping of trash at PNC3. 

Desert Hills -Skunk Creek at DH4 was clear of debris; one aboveground storage tank was reported at the WB 

ash-ich Ranch at the western end of DH5. Two convenience stores have active underground storage tanks at DH10. 

4 Sons Food Stores has four tanks just east of 3rd Street and south of the Carefree Highway; Unocal Desert Express 

has two tanks at the northwest corner of Carefree Highway and 7th Street. During a sight reconnaissance of the 

various sites, no hazardous materials concerns were discovered in the ma1 housing developments, in the undeveloped 

desert areas, or along the washes. 

New River - No hazardous materials concerns were discovered from the records check. During a sight 

reconnaissance of the three sites, small areas of wildcat dumping were discovered at NR16. Old appliances and other 

household debris were scattered around the dirt roads crisscrossing near Skunk Creek downstream of the bridge at 

New River Road. 

Cultural Rewwes - The District contxacted with Scientific Archeological Services to prepare an assessment 

of all archeological sites known to occw in or near the vicinity of the 16 sfructural measure sites. In Decmber 2003, 

Scientific Archeological Services produced a report entitled The Adobe Dam - Desert Hills ADA@ drchaalogkul 

Assessment Project of Northerr Muricopa Cownp, Arizona. The rcport identifies the extent to which each of the sites 

has been previously surveyed for cultural resources and details all the previously recorded sites that have been A summary of the cultural resources assessment fmdings categorized by subarea follows: 

recorded in their vicinities. Archival research was the exclusive mean9 for obtaining carltusal resowe data, and it Phoenix Sotrth of CAP a ~ d  Phoenix N ~ r t h  of CAP - A couple of m e y s  have been done in the vicinity of 
involved both literature wmhes and site record cheeks. Thirty-three separate cultural resource investigations have PSC1, however, PSCl has not been sunreyed for cultusal resources. A large portion of PSC2 and all of PNC3 bas 
been completed among all the ~ c ~ l  measure sites dating from 1893 to 2001; 25 of which consisted of beeh surveyed. ~h~ historic prscott- phoenix ~~d has been in the vici&es ofthese sites ( ~ ~ b l ~  4.1). 
professional archeological field sutveys that covered approximately 28 percent of the study area. 

Desert HiIk - All of DH4 bas been surveyed for cultural resources. A historic toad crosses the site 
Fifteen mheolo&al sites have been previously recarded at or near the 16 ~ t r u q a l  measure sites (see Table somewhere between Cloud Road and Carefree Highway (Table 4.1). DH5 has been completely surveyed, but only a 

4 . )  Only five of them have been fonnally recorded by archeologists, however; the other ten are informal sites that third of DH6 has been surveyed. However, two historic residences have been recorded at DH6 along with three din 
were mapped by Government Land OBce surveyors. Four of the 15 sites date to the prehistoric past and EpCt3Sedt roads, two of which extend to DH7 and DH13 to the south and north, mpectively. Only a small corridor along a 
two activity patterns: habitation and natutal mource exploitation. They are mainly Hohokam Indian sites, but ane segment of 7" Street has been sutveyed at DH7. The 7* Street corridor along DH8 has not been surveyed. One 
may date to the earlier Archaic period. The other 11 sites are historic and represent two culaual themes: vehicle prehistoric lithic scatter has heen noted at DH8, None of DH9 has been surveyed, though a historic dirt road condects 
transportation and residential livmg. All but one of them date to the Arizona Statehood phase of 1912-1953. The MI9 to the area around DH12 to the north. The corridor along Carefree Highway has been surveyed at DHlO, though 
other dates to the Tenitorial times of 1863-1912. the site boundary for the cultural study is much smaller than the DHlQ boumby used for the rest of the 

environmentaI investigations. Carefree Highway and the major utility line eotvidor c h u g  across DHll are the only 
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parts of that site that have been surveyed for cultural resources; the remains of a prehistoric farmstead are located 

there. The northwest and southeast corners of DH12 have been surveyed; another historic dirt road has been recorded 

bisecting the site. About a third of DH13 has survey coverage; no sites have been previously described there. 

New River - None of Site NR14 has been surveyed for cultural resources, though a historic dirt road and a - 
prehistoric camp have been recorded in the vicinity (Table 4.1). Most of NR15 has been surveyed, except for the area 

of Cline Creek north of Circle Mountain Road. A prehistoric artifact scatter is located nearby near New River Road. 

Only a corridor around some of New River Road at Site NR16 has been surveyed. A historic dirt road cuts across the 

site in its northern half. 

Conclusions and Recommendations - Natural habitat in the study area consists of LCRV (creosotebush- 

bursage series) and AU (paloverde-cacti-mixed scrub series) subdivisions of the Sonoran Desertscrub biotic 

community. While true nparian zones are absent, noticeable xeroriparian vegetation can be found hning even the 

small washes in both vegetative communities.. Generally, this xeroriparian vegetation is categorized as high- and 

medium-quality habitat. 

Two threatened and endangered species are of concern in the study area: the CFPO has suitable habitat in the 

study area, while food plants for the lesser long-nosed bat, namely the saguaro, are present at some of the sites, 

especially in the New River subarea. Of the speclal status species, suitable habitat for the Sonoran desert tortoise is 

present (riverbanks, washes, dunes, and rocky slopes), and it is likely to occur at some of the structural measure sites, 

especially those near undisturbed upland areas and in washes with small cliffs present on eroded banks. 

During future construction at any of the structural measure sites, washes and related xeroriparian vegetation 

should he avoided, when possible. This will aid in minimizing disturbance to habitat that is generally categorized as 

high and medium quality and will help in maintaining habitat and corridor connectivity in areas where it is still intact. 

When impacts to washes and vegetalion are necessary, revegetating with an appropriate density and diversity of 

native vegetation will help restore or enhance habitat quality. 

Site PSCl has several hazardous materials concems in the vicinity, including a drywell, a previously 

remediated hazardous materials incident, two TSDFs, four locations of USTs, and scattered illegal dumping. 

Throughout all of the other structural measure sites, two locations of USTs, one aboveground storage tank, and 

several sites of illegal dumping are present. Known hazardous materials sites should be avoided by future 

construction. If they cannot be avoided or if new hazardous materials sites are discovered during future projects, steps 

should be undertaken to remediate the concems before continuing with ground-disturbing activities. 

In December 2003, Scientific Archeological Services produced a report entitled The Adobe Dam - Desert 

Hills ADMP Archeological Assessment Project of Northern Maricopa Counly, Arizona. Fifteen archeological sites 

have been previously recorded at or near the 16 structural measure sites (five of them formally recorded by 

archeologists, the other 10 informal sites mapped by Government Land Office surveyors). Previously identified 

cultural resources should be avoided by future construction. If they cannot be avoided, testing and data recovery 

activities may be necessary at the sites. If new cultural resources, including human remains, are discovered during 

project activities, work should cease and the appropriate agencies should be contacted to determine the significance of 

the cultural resources. 

The following specific recommendations are listed to remind future planners, designers, and contractors of the 

possible permits, surveys, and other environmental clearances that may be required for individual alternatives chosen 

for implementation at specific structural measure sites: 

Presencdabsence surveys for CFPO may be necessary for up to 2 years at all structural measure sites that are 

located within CFPO Survey Zone 3 and outside the Phoenix Urban Exclusion Area (all but Site PSCl) if 

ground-disturbing activities andlor noise are determined to affect nearby habitat components of the CFPO. 

If Sonoran desert tortoises are encountered during construction at any of the slrnctural measure saes, the 

contractor should follow the guidelines for handling and removing the tortoises as provided in Appendix H of 

the Environmental Overview Report (Part 6, Volume 1, Section 1). 

AGFD should he contacted to obtain updated and current information on special 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 prior to clearing and grubbing activities. The permit may include 

salvaging provisions. 

Surveys for invasive species may be necessary at individual project sites, and mitigation such as reseeding 

with native species may be required for ground that is disturbed. 

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

property acquisition during the design phase of any of the individual alternatives, and further hazardous 

materials investigation may be necessary for projects occurring near known concerns or if hazardous 

materials are discovered during ground-disturbing activities. 

For those areas not previously surveyed for cultural resources, a Class 111 (pedestrian) archeological survey 
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should be conducted prim to ground-disturbing activities. 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 Register of Historic Places. 

Wble avo~dance of known sites is preferred, unavoidable nnpacts might be mitigated by testing and data 

recovery of those sites 

in the Desert Hills area. Tabk 4.2 lists the key elements of the existing kudscape conditions at Site DHI I .  Several 

identified features are evident in ground photographs taken during a site visit to Site DHll  (Figme 4.1 1). Existing 

visual conditions are spatially represented for S~ t e  DHll in Figure 4.12. Similar descriptions, illustrative ground 

photos, and graphtcal representations of the existing visual condition analysis for each of the 16 structural measure 

sites are provided in Part 6, Volume 1, Sectlon 2 Landscape Character Report. 

The appropriate local floodplain manager should be involved on any projects that impact the 100-year 

floodplain, as defined in the Federal Emergency Management Agency Flood Insurance Rate Map of the area. 

A Clean Water Act Section 4041401 permit may be requited on projects which impact delineated "waters of 

the U.S." as defined by the US Army Corps of Engmeers. If more than 1 acre of ground is disturbed, an 

Arizona Pollutant Discharge El inat ion System pernnt should be acquired from ADEQ. 

4.2.4 Landscape Character Analysis 

One of the overall goals of the District is to enhance the value of any flood protection facilities by preserving 

the Sonoran Desertscrub landscape, enhancing and protecting community character, and creating aesthetic value. The 

Landscape Character Analysis for the ADMP was prepared to meet this goal and the specific objectives of this study. 

The Landscape Character Analysis Report (refer to Part 6, Volume 1, Section 2) is organized by the geographic 

subareas and describes each of the 16 specific problem sltes in terms of thew existing visual conditions and landscape 

character m t s .  The Landscape Character Analysis was used in evaluating potential flood protection alternatives and 

as the basis for the Landscape Character themes and aesthet~c design guidehnes for the Recommended Alternative. 

Visual Conditions Analvsis - Scenery resources of the sites were evaluated in terms of the existing visual 

conditions and landscape character. The existing visual conditions analysis included an identification of distinct 

features, notable utility and transportation corridors, areas of preservation, visually discordant features, key 

landmarks, and location of major viewpoints. Distinct features are those features comprising landscape elements and 

patterns that make a memorable visual impression. Viewpoints, as well as the other components of the existing visual 

conditions, are described based on publicly accessible locations. A major viewpoint is one where the distant view of 

distinct landformsllandmarks attracts attention away from the foreground area (area within 0.25 miles of the viewer's 

position). 

The work product for the existmg vlsual condition analysis 1s two-fold. First, a tabular description of each of 

the 16 problem sltes and the area within the foreground distance zone is provided along with illustrative ground 

photographs. Second, a graphic is provlded showing a spatial representation of the existing v~sual conditions 

described in the table. Examples of these work products are provided below for Site DHl I Apache ~ash i24"  Street 

Table 4.2 Esk$iag Landseape Conditions for Site DHl l  

I----- \ .,-.--, . l l Y  

Distinct Built Features 1 Overhead transmission lines and towers 
* Carefree Highway 

Distinct Natural 
Dense stand of paloverde trees 

Features 
Apache Wash 
Distant unnamed hills - 

Vegetation dominated by mesquite, paloverde, and acacia trees 

I Vegetation 
Characteristics I Scattered creosotehush an bursage 

No cactus species present 

I I Vegetation cover disturbed by the cattle grazing I 
Terrain I Relatively flat terrain 

Carefree Highway considered Road of Regional Significance and a desimated 
1 Notable Land Use I 

- - - 
Scenic ~ o a d  I 

-crhead t raMssion lines .- with steel towers 
Notable viewpoints 

- - 
Carefrcc llighway is a major vie\\ ing platform I 
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Landscape Character Units - The second component of the scenery resources evaluation for the ADMP is the 

delineation of landscape character units or zones. Landscape character is the physical appearance of the landscape 

including the natural, physical, and architecturalicultural features that provide an identity and "sense of place." The 

existing landscape character is based on defining areas of similar land use, vegetation, spatial enclosure, landforms, or 

architecturallcultural patterns. For each landscape character unit, the relative scenic quality, level of visual intactness 

or scenic integrity, and visual sensitivity of the landscape were determined. Scenic quality, or attractiveness, is a 

combination of attributes based on landforms, water resources characteristics, vegetation patterns, and 

architecturalicultural elements. Scenic quality was rated as very low, low, moderately low, moderate, moderately 

high, high, and very high, depending on the distinctiveness, unity, and intactness of the patterns and attributes of an 

area. Unity is the visual coherence and harmony of the landscape when considered as a whole. Visual intactness 

relates to the integrity of visual order in the natural and built landscape and the extent to which the landscape 

elements, and patterns that they create, are cohesive. The level of visual intactness was expressed as low, moderate, 

or high. 

The general visual sensitivity of the sites has also been determined. Visual sensitivity is the measure of 

people's concern for the visual environment based on the viewer's activity and awareness as well as their values, 

opinions, and preconceptions. The general public or jurisdictional agencies were not sent questionnaires to determine 

their relative sensitivity to change in the landscape. The evaluation of visual sensitivity was therefore based on 

viewer's potential perceptions of existing and planned land uses rather than any visual preference evaluations. Visual 

sensitivity was rated as high for residential and recreation uses, vacant undisturbed areas (Sonoran Desertscrub 

vegetation), and transportation corridors; moderate for commercial, office, retail, and light industrial uses; and low for 

utility comdors, existing flood control facilities, and vacant disturbed area uses. 

The work products for the landscape character unit assessment include tabular snmmaries of the visual 

character, scenic quality, and visual sensitivily of identified landscape character units for each of the 16 problem sites 

in the ADMP study area. For example, Table 4.3 contains information for one of seven identified sample landscape 

character units (i.e., xeroriparian with subtlebraided channel bed) specific to Site DHI 1 .  Several identified units are 

evident in ground photographs taken during a site visit to Site DHI 1 (Figure 4.13). Landscape character units are 

spatially represented for Site DHl l in Figure 4.14. Refer to the Landscape Character Analysis Report (Part 6, 

Volume 1, Section 2) for similar information compiled for all 16 sites 

Table 4.3 Landscape Character Units for site DHll  

Foreg ; t~~ni i  
Braided drainage channel del~neated by presence of dense xeroriparian vegetation 
Grey-green, coarse-textured trees across multiple channels are dominate feature lo unit 

I Sandy or cobbled channel bed subordinate to xeroriparian vegetation 

Visual Character Views beyond drainage channel partially obscured by presence of native trees along 
banks ' Middleground 
Middleground area partially obscured from view by xeroriparian vegetation 

Background 
Not visible 

Distinctiveness 
Washes within this unit are characterized by dense vegetation along channel areas 
Xeroriparian vegetation creates a striking visual pattern 
Drainage channel bed is notable feature providing visual Interest in the landscape 
Terrain is relatively flat with subtle change in grade I Scenic Quality / Level of Intactness 
Intact natural drainage 
High level of intactness 

Unity 
Vegetation creates a notable visual pattern in the landscape 

Level of Scenie Ouality - 
High 

Visual 
Sensitivity High 

Figure 4.13 Site DHl1 Xeroriparian with SubtleIBraided Channel Bed 
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4.2.5 Muln'pCe-(lse Upprtunilies Assessment 

The District's aesthetics and open apace goal is to enhance the year round value of its flood protection 

facilities by incorporating features that will help preserve natural Sonoran Desert landscapes, protect and enhance 

local community character, enhance the aesthetic value of its properties and provide public opportdtiris for 

recreation activities. The purpose of the Maple-Use Opportunities Assessment is to identify recreahahon 

opportunities, constraints, and possible facilities within the ADMP study area. The invenrory and analysis of 

recreation facilities and opportunities and the District's planning and design requirements were used to identify and 

describe the types of multiple uses that might he appropriately incorporafed into the prnpmed alternatives @gum 

4.15). This assessment served as a basis for evaluating flood control alternatives to maximize opportunities to meet 

local community needs for recreation, open $pace, protection and enhancement of the natural landscape and lo~a l  

cofrrmwdty character, and/or alternative forms of !-ramportation. The Multiple-Use Opportunities As8essmerrt was 

used to identify and describe the r e d o n  multi-use impact potential and degree of flexibility that would exist with 

regard to modifying the loeation, type, size, depth, configuration, and other design aspects of the various components 

and features of tbe recommended fload protection alkmative. In addition, conceptual level design Standards for the 

inkgation of multiple-use oppbmities with recommended flood control features were developed. Refer to Part 6, 

Volume 1, Section 3 for full documentation of the Multiple-Use Opportunities Asmment. A brief summary of 

results follows. 

Methodolorn Des~riotion -To identify recreational oppurtdtiev and cowtcain@, a regional inventory and 

analysis of existing and planned land uses W ~ B  conducted within 1 mile of the ADMP study area, The regional study 

area was described according to the four geogaphic m b ~ ,  and local inventories and analyses were also conducted 

for eaeh of the 16 site-specific problem areas. Inventory methods included a review of city and county existing land 

use maps and planning documents, aerial photographs, and field verification conducted in July 2003. City and county 

orgsmizations were also contacted for new and updated information within the study area Sourcesused to identify the 

exiating and planned multiple-use facilities included: 

* City of Phoenix General Plan (2001) 

City of Phoenix Geseml Plan (Revised 2003) 

Sonoran Preserve Master Plan (2001) 

W c o p a  County GIs Database (2002) 

Bicycle Transportation System Plan (1999) 

Maricopa County Regional Trail System Master Plan (2001) 

MAG Regional Bicycle Plan (2000) 

MAG Off-Street System Plan (2000) 

New River Area Plan (1998) 

Skunk Creck Watercourse Master Plan (2001) 

Analyses were then conducted of the regional study area and of sae-specific locat~ons for opportunities to 

protect or restore natural andlor cultural features of the area, the types of mult~ple uses that might be appropnately 

incorporated into the project, possible partners and funding sources for implementation of multiple-use opportunities 

for the recommended alternative, and conceptual-level design standards for integrat~on of multiple-use opportunit~es 

with recommended flood control facilities. 

The Multiple-Use Opportunities Assessment is divided into the following five major components to document 

surface land uses and corresponding recreational act~vities within the ADMP on both a regional and local scale. A 

brief description of each component is provided below. 

Existine Conditions and Planned Land Uses - The study area lies within the jurisdictions of the City of 

Phoenix, Town of Cave Creek, Maricopa County, and the Arizona State Land Department (ASLD). Lands within the 

study area have a combination of public and private ownership, though a substantial amount is publicly owned. 

Existing conditions and planned land uses were identified within the ADMP on regional and local scales, and include 

recreation and transportation systems. 

As part of this study, planned andexisting land u s~s  analyzed 

on a regional scale are identified in the following categorim; 

residential, commercial, publidquasi public, and industrial. Figure 

4.1 6 shows Existing Land Use; refer to Figure 4.17 for P b e d  Land 

Use. Transportation and recreational systems were ~ategorized and 

analyzed as fieeways/intet%tates, parkway% and roads, bikeways; 

trails; recreation sites and parks; apen space; and public 

transportation. Figure 4.18 presents regional Transportation and 

Recreation Systems in the ADMP study area Refer to Part 6, 
4.15 Exishag UnpavdMulti-use Path in Volume 1, Section 3 a discussion of regional land uses, transportation 

Tramunto Subdivision 
and recreational systems. 
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Plann~ne Lnfluences and Ovoortunities for Protection or Restoration - Multiple-use opportunities and 

limitations were identified based on the analysis of the site inventory and visual analysis information. This 

information was compiled for each of the 16 problem sites. Table 4.4 presents the planning influences identified for 

Site DHll at 24" Street and Apache Wash. Figure 4.19 graphically depicts Site DHll planning influences. These 

work products also detail opportunities for habitat restoration or preservation, which identified disturbed areas and 

areas of habitat. They also show proposed trails identified by other master plans and potential tra~ls that would link to 

both regional and proposed trails. Bikeways, neighborhood nodes, and potential passive recreation areas are also 

identified within the site boundaries. Similar information regarding multiple-use opportunities and limitation for each 

of the 16 structural measure sites are provided in Part 6, Volume 1, Section 3. 

Table 4.4 Planning InDuences fpr Site DHll 

Planned/Proposed Multi-Use Pathways, Trails, no r t ha t  comer of site 
and Bikeways Planned bicycle l a w  along CaMbe H i w a y  and 

24th Street 
Potential Multi-Use Pathways, Trails, and ..I" 
Bikeway&* 

Open SpacelReereation Areas 
Planned open space withio the majmity of the site 

0 Cave Creek Recreational A m  losated to the northeast 
Residential Areas Low-density housing hated north of Cloud Road 

1 Majar Roadways CarefkeeHigbway I 1 Other Planning Iafluences I r n/a I 
'Potential multiple-use opporlunmes ~dentified bwn ~nvenfmy and analysis of sites w i ~ n  s&y area 

Avvrovriate Multivle-Use O~bortunities - Regional opportunities to link multi-use paths and trails to a 

planned regional trail system exist in several locations. Several regional reoreation areas are located within the 

ADMP study area and link to tbis mgional traits system. A trail comdor proposed by the Maricopa County Parks and 

Recreation Department FIpm is located along the south side of the CAP Canal, which is aligned east to west with 

in the ADMP study area Tbis Marieopa County Regional Trail could be linked to several local trails that are 

proposed by the City of Phoenix A few of these lwal proposed trails are located south and wrtfi of the CAP Canal 

at the east and west end of PSC 2 and witbin PNC 3. The Maricopa County Regional Trail, L&e P l e m t  to Cave 

Creek alignment, is an additional regional pathway and is located in the north section of the ADMP study area. This 

regional trail cduld link to several local trails identified by the Sonarm Preserve Mmter Plan and the Skunk Creek 

Watercourse Mafer Plan, 

Existing drainage features within the ADMP provide local opportunities to link many local trails. 

Specifically, these include areas along Skunk Creek and its prim;uy tributaries. Additionally, the existing dramage 

features located within recreational areas and open spaces and within adjacent areas along existing roads, schools, and 

parks provide prime opportunities for recreational trail use. 

Possible Partners and Fundine Sources - The use and development of existing or new stakeholder group, 

special interest groups, private and public organizations, not-for-profit organizations, etc. is key to the success of a 

proposed project. These possible partner groups include the following: 

Deer Valley and North Gateway Village Planning Committee 

Valley Forward 

Arizona State Horseman's Association (ASHA) 

Local Homeowners Association1 Groups 

Maricopa County Trails Commission 

Phoenix Mountain Preservation Council 

Central Arizona Water Conservation District (CAWCD) Board of Directors 

Arizona State Committee on Trails (ASCOT) 

There are several local, state, and federal funding opportunities available for the implementation of trails, trail 

crossings, and trail signage. Possible funding sources include the following: 

General funds of the affected municipalities 

General obligations bonds 

Highway User Revenue Fund 

Local Transportation Assistance Fund 

Arizona State Parks Heritage Funds 

Arizona Game and Fish Department 

Transportation Enhancement Activity Funds (TEA-21) 

Congestion Mitigation and Air Quality Improvement Program (CAMQ) 

Bridge Replacement and Rehabilitation 

Highway Safety Funds 
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Conce~tual-Level Desim Standards - Conceptual design standards for non-motonzed trails, trail roadway 

crossings, and trail signage are described in the Multiple-Use Opportunities Assessment Report (Part 6, Volume 1, 

Section 3). These standards address the following features: 

Surface 
Grade 
Restmg Intervals 
Width 
Cross Slope 

* Vertical Clearance 
Horizontal Clearance 
Surface Openings 
Safety Ralling 
Designspeed 
Sight Distance 
Horizontal Curvature 
Vegetation 
Slgnage 

4.2.6 Flood Response Plan 

The purpose of the Flood Response Plan (FRP) is to reduce the potential for property damage and loss of life 

resulting from floods on identified hazardous watercourses. In addition, the FRP is one of the nonstructural elements 

of the Recommended Alternative in the ADMP. The FRP comprises Part 7, Volume 1 of the ADMP deliverables. 

The FRP was developed under the guidance of the District. In addition, the Maricopa County Department of 

Transportation (MCDOT), Maricopa County Department of Emergency Management (MCDEM), Maricopa County 

Sheriffs Office (MCSO), Phoenix Central Alarm, and Dalsy Mountain Fire Department (DMFD) provided input 

about local emergency response resources. The FRP is intended to function independently as a stand-alone document, 

and to be added as an Appendix to the FCDMC Flood Emergency Response Manual and MCDEM Maricopa County 

Emergency Operations Plan (2002). 

Flood - The categories of flood vulnerabilit~es addressed in the FRP include the following: 

Roadway Crossings -Roadway drainage crossings in the area were evaluated for the purpose of quantifying 

the frequency of the threshold discharge associated with six inches of flow depth over the roadway. Only primary 

arterial roadways and "gateway" roadway locat~ons were evaluated directly. Results of the roadway crossing 

evaluations are illustrated in F~gure 4.20. Numerous roadways are closed by less than the 2-year event. Many of 

those roads are smaller local streets. However, even along the major artenal streets some crossings become 

Impassable for events less than the 10-year event. 

Legend . . ADOBE DAM/ DESERT HILLS ADMP 
Ewirrttng Roadway Drain- Crossin~s ,: FLOOD RESPONSE PLAN 
F n q ~ m o f O . M F l a r h r a -  ; 

') Frequency of 
Qamcanmrm 0.5 A Roadway Inundation of 

Roadway Drainage Crossings 

UFbo6Zones 

'\ 

"a, 

Figure 4.20 Recurrence Interval of Roadway Drainage Crossing Impassab~lrty 
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F~gure 4.21 Flood Vulnerable Res~dences 

Floohuay/Floohvay Fringe Residents - In add~tion to overtopping of roadway crossings, inundation of 

occupied residential structures during flood events creates potentially life-threatening hazards. The FRP addresses 

both identification and notification procedures for flood vulnerable structures. Residents from flood impacted 

structures will be notified by the Community Emergency Notification System (CENS) as described below. Flgure 

4 2 1 shows a spatial summary of the location of flood vulnerable residences and their spatial distribution relat~ve to 

their depth of floodmg In the 100-year flood. 

Leadtime Estimation - The amount of the effective lead time for a particular watershed depends on the 

relative balance of the rate of response to flood-generating rainfall- or "flashiness" -of the physical system to the 

time required for emergency responders to implement flood fesponse activities. Based on an assessment of 

hydrologic lead time (the time between the flood producing rainfall and the amval of the flood wave at the point of 

interest) and response time (the decision time needed to assess the flood event and issue warmngs and the action time 

required by the local emergency response agencies to implement the appropriate action protocols), the effective lead 

time for the Adobe FRP area is less than zero for most of the flood vulnerabihties. This fact and the results of the 

effective lead time analysis from previous flood response plans lead to the following conclusions about flood 

detection cntena and emergency preparedness in the development of the Adobe FRP: 

1. A prediction-based FRP is not recommended due to the likelihood for false pos~tive flood warnings. 

However, existing predictive tools such as the National Weather Service (NWS) and Meteorolog~cal 

Services Program (MSP) forecast products should he utilized to raise agency awareness that the issuance 

of flood alerts and the implementation of emergency action plans may become necessary. 

2. A detechon-based FRP is recommended. Reports of heavy rainfall or critical water levels in watercourses 

from observers in the field should take precedence over measured data. Given the raptd response times 

for the watersheds affecting the area, ralnfall detection thresholds need to be set so as to tngger flood 

alerts before the end of the total storm rainfall. Similarly, flood alerts based upon water levels at stream 

gages need to he triggered before critical thresholds are reached in order to provide emergency response 

time. 

3. Emergency response times must be minimized by: 

1. an efficient and reliable means of dissemination of flood warnings and updates to response 
agencies and the public; 

2. emergency action plans that are streamlined with responsibilities that are clearly understood; 
and 

3. proper training for key personnel for all FRP agencies and regular flood exercises. 
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4. Recommended improvements and updates to the FRP can sewe to opt~mize effect~ve lead times to the 

extent possible given the constraints of the physical hydrologic system. 

Flood Detection - Flood detection m the Adobe FRP area will be based on the existing and proposed flood 

detection network. Detection is focused on providing information regarding the flood vulnerab~lity groups discussed 

above. Flood detection 1s a balance between time and accuracy. While the prediction of a flood provides residcnts 

and emergency responders more time to prepare and react, prediction also contains a high level of uncertainty or 

potential for false alarms. On the other extreme, direct obsewatlon of flooding provides a high level of certainty 

regarding the occurrence of flooding, but leaves much less time to respond. The flood detection criteria selected for 

the Adobe FRP attempt to balance these extremes. 

Flood Detection Network - F 4.22 shows the existing and proposed flood detection network for the 

ADMP study area. Land ownership is also shown for reference. The existing flood detection network consists of six 

rain gages located within the watershed and an additional six in the surrounding area. Four water level sensors are co- 

located with rain gages in the watershed - two on Skunk Creek, one on Cline Creek, and the fourth on Adobe Dam 

itself. 

The proposed Automated Local Evaluation in Real Time (ALERT) gage stations fill a previously ungaged 

area between Adobe Dam and upper Skunk Creek. Four new locations are proposed including three mintstream sltes, 

and one weather station at Desert Mountain School (DMS). Of the three proposed water level sensors, one is 

proposed for Skunk Tank Wash at 7" Avenue, one on Desert Hills Wash at Joy Ranch Road, and the th~rd, on Skunk 

Creek at the Dove Valley Road alignment (future bridge site). The new stations' purpose is to provide detection and 

verificat~on of flood producing rainfall and consequent runoff for areas with extensive or special flood vulnerable 

structures andlor resldences. In particular, the new gages will provide detection of potential closure for Interstate 17 

and warning of flood vulnerable resldences on Skunk Tank, Desert Lake, and Desert Hills Washes. 

Flood Detection Criteria - Based on the proposed completed flood detection network described in the 

preceding section, a series of flood detection criteria were established. These criteria vary for the two primary flood 

vulnerability groups: roadway drainage crossings and floodp1ain residences. Five color-coded flood alert levels were 

defined based on frequency of flood threat. The names and nature of the flood alerts for the Adobe FRP generally 

correlate to the color-coded alert levels in other District FRPs. The five color-coded zones and their meanings for the 

Adobe FRP are briefly described below. 

figure 4.22 Flood Detection Network 
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Green Alert - The Green Alert level is used to designate that common-to-moderate flooding is immlnent or 

occurring in the area. For the Adobe FRP, the Green Alert level is generally associated with storm events capable of 

generating some flooding up to about the 10-year flood. The primary impacts of flooding for a Green Alert are that 

numerous roadway drainage crossings become impassable for some (relatively short) period of time. Transportation 

to portions nf the area may be difficult or imposs~ble. 

..-..-The Orange Alert level is used to designate that moderate to significant flooding is imminent 

or occumng in the area. For the Adobe FRP, the Orange Alert level is generally associated with rainfall and/or flood 

events greater than the 10-year flood up to about the 50-year flood. It is above this Orange Alert level that homes 

w~thin the floodplain begin to experience floodmg in and around the buildings. In addition, numerous roadway 

drainage crossings will be impassable making transportation access around the area difficult to imposs~ble for some 

(relativelv rhnrt) period of time. 

..-.. ...A - The Red Alert level is used to designate that significant to extreme flooding is imminent or 

occumng in the area. For the Adobe FRP, the Red Alert level is associated with floods greater than the 50-year flood. 

Flood hazards include closure of roadway drainage crossings and inundation of homes and other buildings within the 

floodplain. Transportation access throughout the area will be severely disrupted if only for a relatively short duration 

of tlme. 

Blue Alert - The Blue Alert level is used to designate emergency conditions resulting from imminent or 

occurring flood water discharges from the emergency spillway of a dam, in this case, Adobe Dam. Flood hazards are 

located downstream of the emergency spillway of Adobe Dam. In addition, at Adobe Dam, the Blue Alert level 

would include inundation hazards upstream of the dam of structures located above the emergency spillway elevation, 

but below the top of the dam elevation. Large numbers of strnctures are threatened by floodmg associated with a Blue 

Alert. Emergency response activities and responsibilities for emergency spillway discharge conditions at Adobe Dam 

we described in the Emergency Action Plan for Adobe Dam. 

Puqlc Alert - The Purple Alert level is used to designate emergency conditions related to potential or actual 

dam failure, in this case of Adobe Dam. Emergency response activities and responsibilities for failure of Adobe Dam 

are outlined in the Emergency Action Plan for Adobe Dam. The affected areas are downstream of the dam 

embankment. Areas nearest to the dam will experience the most significant hazards. Potential hazards are considered 

life-threatening and very widespread. 

Specific quantitative detection criteria were selected to trigger each alert level for roadway drainage crossings 

and floodplain residences. Table 4.5 summarizes the flood detection criteria recommended for implementation for the 

Table 4.5 Summary of Flood Detection Criteria 

roadway drainage crossings 

1.W I30 min. 

emergency spltlway and abwe 
emergency spillway crest E8" 1 GO m h  

elevation within the flood pool 
area of Adobe Dam 

Amas ~ Q W ~ S ~ W I I  of Adobe 
Dam embankment 

Flood vulnerable residences shown on Figure 4.21. 

Information Dissemimtlon - There are two primary groups *ho will require dissemination of information 

amongst themselves. The first p u p  is the agencies. This group includes the Dietrict, NWS, MCDOT, MCDEM, 

MCSO, MC Parks, DMFD, COP, DPS, AUOT, CAP, and the Town of Cave Creek. The w n d  group is the public. 

The general public will be especially subject to hazards at roadway drainage crossings. Residents in the floodplain 

p resen t  a special portion of the public to whom communication of impending flooding will be especialIy important. 

Finally, visitors to the Cave Cr& Regional Park may require some contact regarding impending or oocurrinp 

flooding. 

In the first group (agencies), remotely sensed data (radar or ALERT) comes into the District and the NWS. 

They utilizelinterpret these data based, m part, on the flood detection criteria described above. If threatening 

conditions are expected or detected, they notify the other agencies and/or the public. NWS can alert the general 

public via NOAA Weather Radio and the Emergency Alert System (EAS). The District alerts sister County agencies 
FRP. Refer to Part 7, Volume 1 FRP Technical Memorandum (TM) for further detail. 
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who either respond directly or use their own internal mechanisms to contact additional effected partzes. MCDEM 

serves as the primary disseminator of emergency information for the County. Park visitors will be alerted by 

Maricopa County Parks personnel. 

The Community Emergency Notification System (CENS) will be used to contact floodplain residences. 

CENS is a telephone-based emergency notification system that utilizes reverse 91 1 capabilities to quickly disseminate 

recorded voice messages advising call groups of emergency conditions and recommended emergency response 

actions. The District's Flood Warning Branch will initiate the CENS message calls for the affected CENS group(s). 

Given the clustered nature of the residences in the floodplain (see Figure 4.22), a number of waming areas were 

identified for flood warning notification. Waming will be given to floodplain residents via telephone using CENS. 

Predefined polygons can be used to select the most current phone numbers and make a phone call to the flood 

vulnerable residents at their home. F i p  4.23 shows the CENS areas. Flood waming messages can be targeted to 

specific resident groups depending on whicb watercourses are in flood stage. Not all groups need to be notified if 

flooding is isolated to one or a few watercourses. 

The message suite for the Adobe FRP is comprised of flood warning messages issued by the NWS, District 

MSP, and CENS. Each of these three groups of messages will he disseminated to emergency response agencies using 

multiple means of cornmunicatio~ including telephone, radio, and fax. Notification via multiple paths is provided for 

redundancy and robustness of the flood waming system. See the FRP TM (Part 7, Volume 1) for a discussion of the 

message suite, communication means, and flowchart of communication paths. The issuance of any of the waming 

messages will trigger emergency response per the action plans as described in the FRP. Implementation of the FRP 

will require training and planned flood exercises. The FRP will require periodic updates and various follow-up 

activities, such as a public education program to ensure area residents are aware of flooding hazards and the potential 

for flood waming notification via CENS. 

Figure 4.23 Loeation of CENS Warning Areas 
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4.2.7 Stakeholder Involvement 

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

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

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

in other similar projects. Simply put, the 3 I's method of Stakeholder Involvement is to utilize a 3-Phase approach as 

described below and as shown in the Stakeholder Flowchart (Figure 4.24). 

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

they may have from a data collection standpoint as well as to receive any initial 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 unique interest (e.g., Sonoran Parkway, City of Phoenix Transfer Station, 

etc.). Stakeholders and their anticipated prelimimaty concerns1 interests were identified and compiled Into a 

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

Stakeholder database is documented in Part 1, Volume 1, Section 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 mput 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 from 

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

evaluation matrices developed for all of the alternatives at each site (see 'section 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: 

Cosb of capital improvements 

Costs of maintenance 

Conceptual cost sharing agreements for capital improvements 

Conceptual agreements on maintenance responsibilities 

Constnrction timelines coordinated with other agencies' projects and budgets. 

This was accomplished using a combination of workgroups and individual meetings because of the iterative nature of 

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

in Part 9, Volume 1 of the ADMP Recommended Alternative Report. 
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4.2.8 Public Involvement 

The District began a public lnvolvement 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 meetmgs. The three sets of meetings were scheduled in relation to 

project development stages: one set in the Phase I information gathermg stage in November 2002, one set dunng the 

Phase I1 alternatives 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 is 

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 m 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 property in the floodway. These meetings were each scheduled in November 2003 and 

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

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 also met with the staB af the local newspaper in the ptoject area in conjunction with the public 

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

community, press, and the- public. 

Nonstruchual measures were evaluated as part of the Phase 1 alternatives development process. The 

nons.hructural measures considered plannihg issues resulting from policies andlor regulations patinent to the ADMP 

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

As a result, the nenstrudural measures included the preparation of d6velopment guidelin* for structures and roads in 

The public involvement program for the ADMP 

products presented therem are listed below. 

Public lnvolvement Summary Report 

Public Involvement Plan 

Postcards 

Fliers/ Doorhangers 

Newspaper Notices 

Notification Letters 

Handouts 

Sign-in Sheets 

Meetmg Summanes 

Public Meeting Presentations 

Exhibit Boards 

is documented in Part 1, Volume 1, Section 3. The work the study area and an evduation of floodproofing options for floodway residents. These two nonstructural 

components we bnefly di9cmaed helow. 

F'hw 1 Interim D e v e h e n t  Quidelirm -The general obyectives of the Interim Development Guidelines 

include the following: 

Enhance public safety by m g  development in the watershed to protect m n t  and future residents 

from the effects of flooding. 

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

-we.- ---,- residenu so that current runoff to Skunk Creek is maintained at ~mmt caaditions and downstream 

neighbors are notnegatvely impitcted. 

, . < ~ , .  Guide fume development in a manner consistent with the Recommended Alternative plan Of the 

Adobe ADMP. 
-ud----- Ilr*.d-+.-- --- The intended purpose of the h r i m  development guidelmes is to provide guidance to residents and regulators 

alike regarding what can and c m t ,  be constru* ways to alleviate the impacts of coastnrction on the watersbed, 

and how to protect structures and adjacent properties f?om flooding and erosion. Meetings were held with several 

goups to better understand the issues prior to and during the proems of tkmulating the Interim Development 

Guidelines. Input was solicited from the following county, municipal, and private participants during group and/or 
Ftgure 4.25 November 2003 Public Meetsng Handout 

individual meetings: Maricopa County Supervisor Andy Kunasek; District floodplain managers, planners, and 
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inspectors; City of Phoenix Councilwomen Peggy Neely; North Gateway and Desert View village planning 

committees. In addition, an informational meeting was held with the Development Guidelines Work Group 

comprising of regulators, planners, hydrologists, land development engineers, and project area residents representing 

the New RiverIDesert Hills Community Association. The group was convened to discuss flooding and drainage 

issues and regulation as input to the interim development guidelines formulation. Refer to Part 8, Volume 2, Section 

3 for further information regarding the Phase I development guidelines. 

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

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

48 Floodplain Regulations (see Figure 4.26). Title 48 authorities apply to the 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 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 

unincorporated areas was the one category with insufficient standards to address the cumulative impacts of this type 

of development. 

Figure 4.26 Statute Applicability 

This analysis documented the existing practices and procedures and carefully integrated a unique toolkit and 

implementation strategy to address individual single-family lot development. By maximizing resources, both 

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 regulations 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 documented and easily 

applied Development Guidelines,, both the public and regulatory staff will benefit. 

A number of tools or criteria were evaluated for appli~ation to single-lot deveIopment in the ADMP study 

m a .  The tools were evaluated based on their hydrologic eacacy, long-term viability, and their potential for 

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

Drainageways 

(Erosion Hazard) Setbacks 

Finished Floor Elevations 

Disturbance Envelopes 

Culverts, Driveways, & Roads 

Walls, Fences, & Berms 

Retention 

Each criterion is discused tn detail in the Interim Rula of Developmentfor IndividwalSingle-Family Lots in 

Part 8, Volume 2, Section 3. Recommendatioos are made for selection of specific mes-wres or requirements for esch 

tool or criteria for the ADMF. 

Phase U %velooment Guide- - The Interim Rules of Development were further refined in Phase II of the 

ADMP and are presented as the Development Guidelines for Individual Single-FdIy Lots in Part 8, Volume 4, 

Section 2. Due to the uncertainty of implementation protocols, brought about by the recent msi t ion sf regulatory 

authority for Title 11 Dririnage Ordinance to the Maricopa County Planning 8t Development Department, final 

implementation strategies for the Development Guidelines are pending and will be detemrined in the future. 
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SECTION 5: PHASE ALTERNATIVES ANALYSIS 

The alternatives formulation process is presented in Figure 3.1. The work plan consists of fout major 

components; including Problm Identification, Measures CSolutions), Preliminary Alternatives, and Recommended 

Alternative. As degcribed in Section 3, the work tasks comprising Phase I addressed problem identification, 

brainstaming measures (solutions), and altematives evaluati~n with the resultant outcome of four Phme I Prelinninsry 

Alternatives to be cansidered %r further refinement during Phase 11. The end product of Phase II is the 

Recommended Alternative. The Mowing sections describe the Phase It preliminary alternatives that were carried 

forward from the Pbase I sltemative formulation process d the preliminary analysis fhat leads to the recommended 

altemative E x  the Adobe ADMP. Table 5.1 sEunmarizes the Phase I preliminary alternatives that were carried 

forward, becoming the Phase II preliminary altematives. 

5.1 Problem Dewriptien, Altemtives, And Envirdnmentsl Strmmary By Site Number 

Site Number l 

Problem Description - In June of 1993 Wood Patel contracted with the City of 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-l which provided a 100-year crossing 

Pinnacle Peak Road and allowed for future extension 

35th Avenue 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 I 

soil-cement hank protection between the drop structure and the bridge. The excavated channel has a bottom width of 

250 feet and continues, unlined, downstream of the bndge to the Adobe Dam reservoir area. After conversations with 

Phoenlx and Wood/ Patel, it appears that the reason for downgrading the construction from the recommended 

alternative was because of budgetary reasons. It was felt that it was better to build something that protected most of 

the time and nnprove it later when funds or cost sharing partners were available. 

In 2002 Tetra Tech, Inc. completed the Letter of Map Revlsron Request for Skunk Creek, City of Phoenix 

Contract No. SA-930222, Technical Data Notebook. This report identified a breakout from Skunk downstream of the 

landfills and upstream of the drop structure across P~macle Peak Road. Also in 2002, Coe & Van Loo Consultants 

performed the Split Flow Analysis Over Pinnacle Peak Road, CVL #98-0013. Th~s report addressed thls breakout 

from Skunk Creek and extended the effects of the breakout downstream through the park and back into the Adobe 

Dam reservoir impoundment area. This split flow analysis assumed that the entire 15,500 cfs breakout crossed 

Pinnacle Peak Road and entered the park site. Because of this breakout, the ADMP looked at this slte and what could 

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

Alternatives - The four alternatives for all of the sites consist of a full structural, non-structural, no action 

and combination alternative. The combination alternative for each site consists of elements taken from each of the 

other three alternatives and is site specific. 

For Site Number 1 the full strnctural alternative consists of a concrete stepped drop structure immediately 

downstream of the southern boundary of the Skunk Creek Landfill, a levee between the drop structure and landfill, 

and an incised channel downstream of the drop structure. The cross-sectional geometry of the channel is a trapezoid 

with 2:l side slopes. The drop structure is a stepped concrete structure with eight 2-foot high steps to dissipate energy. 

The levees will be keyed into the existing levee system for the landfill. All channel embankment lining consists of 

so11 cement. The freeboard allowance for the 100-year flow condition is 1.5 feet. Comparisons of the 100-year water 

surface elevations of thls option with those of the revlsed CVL model shows that the water surface does not Increase 

at any cross sections. This alternative is consistent w~th Opt~on C-1 as presented in the Phuse I ,  Design Option Report 

Pinnacle Peak RoadBridge Over Skunk Creek, BR-922765, performed by Woodmatel Associates in June, 1993. 

The non-structural alternative at Site Number 1 is the Flood Response Plan (FRP). The FRF' would alert f ist  

responders to the area when flood levels are such that emergency action or measures, such as barricading, is 

necessary. 
box-girder br~dge, a roller-compacted concrete drop 

figure5 1 Skunk Creek Drop Sbucture (9-20-04) The combmation alternative, like its name, combines the full structural alternat~ve with the non-structural 
structure (Figure 5.1) located approximately 350 feet 

FRP. By constructing the structural fxes and then incorporating the FRP, Site Number 1 max~mizes h e  public safety 
upstream of the bridge, and an excavated channel with 

in the area of 35" Avenue and Pinnacle Peak Road. 
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Table 5.1 Adobe Darn/ Desert Hills Area Drsinage Master Plan Phase I Pmlimioary Alternatives 

DM5 - Skunk Tank Wash (STW) Site Number 4 

OH6 - Desert Lake (ASLD parcel) Site Number 5 

~&g 2 PNC3A - Basins (Meter) OR 
PNC3B -Widen overchutes (FlutlB) OR 
PNC3C - Levees 

I DH4B - ~oadwa; rgaliinment wl Freeboard OR I 
DH4C - Bridge OR 
DH4D - Protectim of existing alignment 

DH5B - Interceptor channel/ basin OR DHSA - Revised STW hydrology 
DH5C - Online basin Floodpmne Property Acquisifion Program 

Flood Response Plan 

DH6A - Skunk Tank Wash. ASLD detention bgsin DH6B - Floodplain Delineation 

I I I 
DH7 - Desert Lake Wash dls of Cloud Rd Site Number 5 DH7A - Pre-ASLD parcel development OR 

DH7B - Wl ASLD A arc el development OR 
1 

1 DHTC - Basin on ASLD parcel 

DHB - E fork Desert Lake Wash/ 7th St Site Number 5 DHBA - 100-yr Channel/ Culverts @ 7th St 1 
DH8 - Desert Hills Wash1 Cloud Rd & 12th St Site Number 12 DH9A - Channel/ Culvertf Oftline basin Flood Response Plan DH9B - No Action1 Flood Response Plan 

DHlO - Carefree Highway/ Central Ave to E of 24th St Site Number 6 DHlQA - Culverts Flood Response Plan Flood Response Plan1 DHIOA - Culverts 
DHl I - Apache Wash1 24th St Site Number 7 DHI 1A - Realign roadway OR Flood Response Plan Flood Response Planl DHI 1A - Realign roadway 

OH1 1 B - ChanneV Culverts 
I I I 1 

DH12 - Desert Hills Washl Joy Ranch Rd & 16th St Site Number NIA DH12A - Culvert OR Flood Response Plan DH12C - No Acttonl Flood Response Plan 
DH12B - Culvart/ Channel 

NR15D - Terraced wall wlnaturalized trwhnetit 
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The no action alternative would have the effect of allowing the breakout of 15,500 cfs to continue to cross 

Pinnacle Peak Road in the 100-year event. Without the FRP, emergency response and barricading of Pinnacle Peak 

would be significantly hampered. 

Environmental - LSD provided an 

environmental summary for Site Number 1. There 

is an opportunity for improvement of the moderate 

habitat located around this slte. Numerous 

hazardous materials concerns are located with~n the 

area of Site Number 1. However, only illegal 

dumping is present at the site itself. The 
I 

opportun~ty for improvement of the visual character 

exists espec~ally next to the landfill and Skunk 

Creek (Figure 3.2). Currently this area 1s m bad 

visual shape. Multiuse opportunities exist in the 

form of a proposed trail system along Skunk Creek. F~gure 5.2 Illegal Dump~ng m Skunk Creek 

The trail system could create links to nearby Adobe 

Dam Recreation Area, Thunderbird Park, and Paseo Highland Park. 

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

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

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

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

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

S W  Creek Overehute. 

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

Skunk Creek Overchute. 

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

Sonoran Wash Overchute. 

Approximately 200 cfs breaks out south into the C& Canal on the east side of the Sonoran 

Wash Overchute. 

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

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 is summarized in the Shnk Creek Watercourse Master 

Plan. Attachment 7, Two Dimensional Hydraulic Model ofthe Confluence of Skunk Creek & 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. The 

FCDMC was interested 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 

comdors durmg 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 comdors. 

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

The impact of the two dimensional analysls 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. 

I'he following is a summary of the results found in this initial two dimensional modeling: 

The 100-year starting water surface elevation for Skunk Creek was estimated at 1533.7 by 

two dimensional modeling which compares to a starting water surface elevation of 1532.5 
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that was used for both the effective FEMA study and the Tramonto Conditional Letter of Map 

Revision (CLOMR). 
Table 5.2 

WCMP Comparison of Breakout Flows for Site Number 2 

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 overchute structures are capable of passing the combined 100-year event fkom Skunk 

Creek and Sonoran Wash assuming that flow is directed to them by rasing 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 CAP 

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 shows the comparison of this study with the Coe &Van Loo study with respect to 

breakout locations and magnitude. 

Tabb 5.3 is a summarization of levees that were modeled in this report to contain the flows. 

Table 5.2 

WCMP Comparison of Breakout Flows for Site Number 2 

Across 1-1 7 6,400 3,000 

East of the Skunk Creek Overchute I 500 1,000 I 
I I 

West of the Sonoran Wash Overchute I 2,500 1,000 I 
I I 

East of the Sonoran Wash Overchute I 1,200 200 

Not Reported 
Flow to the Southeast along the CAP. 100 

Je & Van Loo 100-Year 

Breakout Discharge 

Skunk Crwk 18,500 "18,600 

Sonoran Wash 6.1 (lo *16,600 

Total 36,400 28,800 

Reported totgl in Report 36,400 35,000 

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

Table 5.3 

WCMP Levee Design for Site Number 2 

I 
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One of the outcomes of the WCMP was the recommendation that the two dimensional modeling be extended 

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

contracted with Tetra Tech, Inc. to perform this modeling. As a result of this, the Flooajdain Delineatzon Stu@ for 

Skunk Creek Between the Central Arizona Project and Happy Valley Road, Two-Dimensional Hydraulic Model was 

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

and Standard Project Flood (SPF) events: 

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

are from Happy Valley Road (downstream limit) to the CAP. Bucbanan Wash, from the 

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

A floodplain analysis for the area west of 1-17. 

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 Lhc CAP over 1-17 in both the 

100-year and SPF flood events. The 100-year breakout goes over the canal and ponds on the 

north side of the CAP and in the medians. 

The existing condition model showed that significant ponding occurs north of the CAP on 

Buchanan Wash. This ponding causes significant attenuation in the model that is not 

accounted for in the 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 Phoenix 

landfill levees. The costs of these levees are summarized in Tables 5.4 and 5.5. 

Table 5.4 

2D Report Levee Cost Estimates for Site Number 2 (Soil Alluvium Toe-Down) 

from CAP to 

end 

West bank 

from exi8ting 

levee to CAP 

West bank 

from CAP to 

&end 

TOW 

Canstwction Mst = $62.50 per wbic yard, per FCDMC. 

12 

6 

7 

3 

1 

1 

$2.53M 

6.6 

3.1 

3.8 

$3.38M 

1,200 

3,000 

2,000 

$5.91M 

251 

85 

89 

135 

135 

135 

11,156 

9,444 

6,593 

6,IW 

15,000 

10,000 

W.70M 

$0.59M 

$0.4fM 

$0.38M 

$0.94M 

$0.63M 

$1.07M 

$1.53M 

$1.04M 
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Table 5.5 

2D ReD0rt Levee Cost Estimates for Site Number 2 (Concrete Toe-Down) 

1 *Construction Cost 

to CAP 

I East bank from CAP to end $697,300 $125,400 $822-,700 I 
West bank from existing levee 

$590,300 $313,500 $903,800 
to CAP 

West bank from CAP to end $412,100 $209,000 $621 ,I 00 

Total $2,530,300 $1,128,600 $3,659,000 

*Construct'in cost = $62,50 per cubic yard for Cement Soil Alluvium (levee), per FCDMC. 

1 $84 per cubic yard for concrete (toadown), per CalTrans Construction Cost Index. I 

The ADEW was tasked with fmulating dtematives &t would solve the flooding across 1-17 as well as the 

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

the crossing of Skunk Creek and 1-17, These levees, however, do not extend to the CAP. The aforementioned 

modeling shows that the 1Da-year flow backs up in the levee areaand "end rum" the levees to both the east and west. 

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

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

Alternatives -For Site Nnmber 2 the full structural 

alternative consists of extending the Corp levees (Figure 

5.3) north until they tie. into the CAP (4,600 feet &om the 

east bank to the CAP and 3,000 feet from the west bank to 

the CAP). Additionally, a levee no& of the CAP along 1-17 

is recommended fapprbximately 2,000 feet of levee) to stop 

overtopping of the 1-17, Refer to Table 5.4 for approximate 
P i p  5.3 The Cotps of Engineers Leveesin Skunk Cfeek 

lengths of lbvee extensions. 

The non-structural alternative at Site Number 2 is new Floodplain Debneation Studies (FDS) on Skunk Creek 

south of the CAP canal and north of the exlsting Corps of Engineers Levee. The FDS wlll accurately depict the flood 

hazard m the study area, specifically the area between Skunk Creek and 1-17, so that further construction within the 

area does not encroach into the high hazard areas. Furthermore, these new FDS studies will allow regulators to better 

understand where the existing structures are in relation to the actual hazard. 

The combination alternative combines the full structural alternative with the non-structural FDS. By 

consbucting the structural fixes and then incorporating new FDS studies for re-delineation, the new flood zones will 

be known and existing structures can be removed fkom the flood hazard zones. 

The no action alternative would have the effect of allowing the breakout of 6,400 cfs to contmue to cross 1-17 

in the 27-year event The flows will continue to "end run" the existing Corp levees and the current flood hazare will 

remain undefined. 

Environmental - LSD provided an environmental summary for Site Number 2. There is intact xeroriparian 

habitat present at Site Number 2; In survey zone 3 for cactus fermginous pygmy-owl (CFPO). Any unprovements 

made at S~te Number 2 will be visible from the 1-17 and the CAP canal, making the visual design extremely 

important. S~ te  Number 2 is also the site of a link between the regional multiuse trail along the CAP and Skunk 

Creek. 

Site Number 3 

Problean Deserption - During the process of 

identifLing problem areas within the ADMP study area, 

tha ADEW team noticed that where Cloud Road bends 

north and transitions into 27' avenue (Figure 5.41, the 

existing alignment is lomted within the 100-yeat floodway 

of Skunk Creek. The ADMP team identified this site 

because of two major reasom. One, the high hazard I 
potential of the roadway "washing out" would crcare a 

major public safety hazard and two; access north could be 

co~pletely cut off due to the fact that the only other access 
Flgure 5.4 Skunk Cm& C!~osstng at 27' Avenu-3 

to this area, at Skunk Creek and Desert Hills Drive, i s  a 

low water crossing. 
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Alternatives -Four structural alternatives were considered for site number 3. Each alternative was analyzed 

using the Flood Insurance Study (FIS) models established by Montgomery Watson in 1997 for Skunk Creek. The 

100-year FIS flow that was used for design at Site Number 3 is 27,700 cfs. 

The first alternative was to realign the existing roadway so that it was outside of the floodway. This 

alternative would be an all weather access with a raised roadway embankment above the 100-year base flood 

elevation. The embankment would be protected. 

This alternative would remove approximately 12 acres fkom the floodplain, but would require the "taking" of 

private property for right-of-way. The roadway would not be built to accommodate FEMA freeboard requirements 

and could cause potentially higher noise levels to existing homeowners due to the roadway being closer to the 

residences. This alternative also included the removal of the existing roadway so that the floodway could be opened 

The second alternative was exactly the s m e  as the first one with the exception being that the roadway is 

raised to accommodate the Federal Emergency Management Agency (FEMA) freeboard requirements. This would 

allow for redelineation of the floodplain so that smtures  cunently considered in the floodplain could officially be 

removed altogether. 

The third alternative was to build a bridge stnacre the entire lengfh of the floodplain along the existing 

roadway alignment. This alternative would not require the acquisition of more right-of-way, but would require much 

higher consthlctim costs. This altemative would mt remove any existing structures &om tbe floodplain. 

The fmal alternative at Site Number 3 was to cmstn~ot floodwalls and erosion protection to protect the 

existing roadway alignment. This altemative would also not rkquire any right-of-way costs, but because of the high 

velocities in the area, would require high combwtion costs. No existing structures are removed from the floodplain 

with this option. Rwnstnrctio~ of the fiwdwalla and erosion protection is very likely due tD the high probability of 

"washouts". 

The ADMP team looked at these alternatives and decided that the preferred altemative was the Roadway 

realignment referred to in Table 5.1 as DH4A. Tbis decision was based on the fact that it addresses the public safety 

issue as well as providing access to the northern area with the lowest c w n t  and futu~e costs associated with it. This 

measure cost less than the other measures to implement and maintain. It also has a higher benefit cost ratio and has 

more public and agency support 

The non-structural alternative at Site Number 3 is the Flood Response Plan (FRP). The FRP would ill&? first 

necessary. Tbis is critical in this area due to the access problem that would bd created to the area north if Site Number 

3 is not addressed. 

The combination alternative combines the full structural alternative with the non-structural FRP. By 

constructing the structural fixes and then incorporating the FRF', Site Number 3 maximizes the public safety in the 

area of Cloud and 27" Avenue. It also allows an all weather access north. 

A no action alternative would have the effect of creating a situation where the probability is high that access 

north along 27" Avenue would be cut off due to a "wash out" at Site Number 3. Tbis may not be so important, if 

access is addressed in this area at Site Number 8 (Desert Hills Drive and Skunk Creek). However, one of these two 

sites needs to be addressed for access so that emergency services can get into ths  area if flooding occurs. 

Environmental - LSD provided an environmental summary for Site Number 3. A chance exlsts to restore 

habitat in Skunk Creek in this area By removing the roadway fiom the riparian corridor, habitat can be restored. 

There is intact xeroriparian habitat present at Site Number 3; in survey zone 3 for CFPO. It is important to link to 

existing multiuse paths and recreational facilities in Tramanto developments at S~ te  Number 3. 

Pwblem D~sc*iption - Site Number 4 was identified by the ADMP team during the process of problem 

identificwtjon. The hydrolegy in this area shrnved that there is a flow breakout that occurs &om Desert Lake Wash 

thnt was not amounted for in the Skunk T a d  Wash Hyhlogy. IEF performed a FLO-2D analysis in the area and 

addreesed exactly what the flow within the area is doing. Refer to Part 3, Volume 2 for the results of the FLO-2D 

analysis. Flow in this area floods existing s t t m m  and inundates the roadway system. More specifically, the flow 

that crosses Joy Ranch Road and flows across the State Land Parcel currently intersects 7" Avenue between Joy 

Ranch Road and Clgud Road. i t  then continues west into Skunk Tank Wash, flooding several structures along the 

way. At the S W  Tank Wash Confluence the flow oombines with the Slrmnk Tank Wash flows coming from the 

north. The combined flow then continues west until it dumps into Skunlc Creek. 

The main issues with thia site is to lower the peak discharge to a level ?.hat would pmtect 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 

tlfe roadway system or spread into inhabited properties. 

Alternatives - Design flows for this site came 6om a HEC-I model performed by JEF that was built as 

described in Part 8, Volume 4. Once the hydrology was finalized, the ADMP team looked at a full structural 

alternative h t  would interoept the overland flow prior to the overtopping of 7" Avenue between Joy Ranch Road and 

responders to the area when flood levels are sucb that emergency action or mmwes, such as barricading, is Lavitt Lane and convey it under three driveway aece~scs and eventually under Joy Ranch Road. The interceptor 
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channel would then contlnue from Joy Ranch Road parallel to 71h Avenue for approximately 3,400 feet where it would 

turn 90 degrees to the west and convey the flow under 71h Avenue into a culvert crossing. At this location the flow 

will need to be reduced so that it is a manageable level continuing through the rest of the channel system. This is 

The channels for Site Number 4 were designed using normal depth~calculations and using the FlowMaster 

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

distributed by the Umversity of Florida, McTrans Center for Microcomputers in Transportation. FlowMaster output, 

accomplished by diverting the flow through an offline detention basin. This basin will require 60 acre-feet of volume HY8 printouts, and basin design calculations can also be found in Part 8, Volume 4 

to functlon correctly. The basin depicted within the context of this report was designed to be 10 feet deep. The 

controllspillway structure will require a design that allows all but 420 cfs of inflow hydrograph to enter into the basin. 
This alternative combines the measures indicated m Phase I into an alternative that makes sense structurally. 

This alternative remedies many of the flooding issues which occur along 7" Avenue, and the east branch of Skunk 

The channel leaving the basin will convey the reduced peak discharge from 7" Avenue to I 1" Avenue (Flgure 

5.5) where it will convey through another culvert crossing. At this point a channel will then continue from 11" 
-- 

Avenue to 15 '~  Avenue where it wtll convey 1 
under the roadway. The channel will then 

continue west until it converges with flow h 
that is coming from the north. - 

Flow coming from the north in what I - 
is designated as Skunk Tank Wash enters an 

onhne detention basin. This basin will 

require 71 acre-feet of volume to function 

correctly. The basin depicted wlthin the 

context of this report was designed to be 10 

feet below the natural grade of Maddock 
Flgun: 5.5 Skunk Tank Wash and Cloud Road11 1" Avenue 

Road which serves as the outlet. The outlet 

at Maddock Road is designed for 2,150 cfs and establishes a rating curve for the next basin downstream. The upper - 
basin does not, however, reduce the peak enough as to make it manageable downstream. Therefore, an o f f h e  basin 

is necessary to reduce the peak to a manageable level. This basin will require 65 acre-feet of volume to function 

correctly. The basin depicted within the context of this report was designed at 15 feet deep. The controVspillway 

structure will require a design that allows all but 1,100 cfs of inflow hydrograph to enter into the basin. 

The channel leaving the last basin will take the flow not entering the detention basin and convey it from 

Maddock Road to the confluence with the channel discussed earlier. The combined channels will then convey the 

flow from the confluence to just west of 19" Avenue. Crossings at both 17" Avenue and 19 '~  Avenue are proposed to 

be ford crossings on grade. This last channel is also proposed to be a regrade of the existing wash so that the intent of 

the design is to provide hank-full capacity for something less than the 100-year flow, with the full 100-year flow 

being conveyed in a "floodway" (encroached) section that surcharges the channel by less than 1 foot. 

Tank Wash. It handles the breakout flows and the flooding onto 7" Avenue by providing an all weather access 

crossing. However, it does not help two floodway residences upstream of the confluence in Skunk Tank Wash and 

may not completely remove the flood hazard downstream of the confluence due to how low the floodway residences 

are in the wash bottom. This is an expensive alternative that will require extensive maintenance within the flood 

structures themselves. 

The non-structural alternative consisted of several parts; revisions to the Skunk Tank Wash hydrology so that 

actual peak discharges reflect the latest hydrology, the Floodprone Property Acquisition Program (FPAP) to remove 

residences from floodprone areas, and the FRP so that proper emergency response occurs in the area. 

The combtnation alternattve combines the FPAP wlth the FRP. It also incorporates an interceptor channel 

along the south edge of Joy Ranch Road between 7th Avenue and 7Ih Street tled to a detentton basln on the northern 

boundary of the Arizona State Land Department trust parcel that would meter the flows south toward Cloud Road. 

The no action alternative would have the effect of allowing flooding to continue to occur in the manner in 

which it currently does. Roadway closures at 7", ll", 15", 17", and 19" Avenues would continue occurring at a 

frequent rate. Residences located in floodprone areas would continue to be inundated in events less than the 100-year 

event. 

Environmental - LSD provided an environmental summary for Site Number 4. Drainage structures added in 

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

m 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. 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 5 

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

identification. Overland flow cormng from the north either uses 7th Street from Saddle Mountain Road to Cloud Road 
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as a flow comdor or it crosses 7Ih street around Desert H~lls  Drive and flows south through a developed area until it 

mtersects 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 real concern once it reaches 

Cloud Road. The flow that comes down the right-of-way of 7" Street turns m a southwesterly direction and sheet 

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

Desert Lake Wash continues south of Cloud Road inundating several floodway resident structures, comhnnng with 

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

Cave Creek. 

South of Leisure Lane, the flow will be conveyed in a channel until approximately 250 feet south of 3d Street. 

The flow will also cross Galvin Street and 3* Street in culverts. The channel from Restin Road to 7" Street is to he a 

regrade of the existmg wash to a section the intent of which is to provide a bank-full capacity for something less than 

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 norms1 depth 

calculations and using the 

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 ex~sting structures. Removal of structures from the 

Flow.Master program distrihutcd by 

Hacstnd Mcthods. The roadway I 
floodway is also an important aspect of this site. 

Alternatives - Design flows for this site came from a HEC-1 model performed by JEF that was bulk as 

described in Part 8, Volume 4. Site Number 5 began as several mdividual sites that were somewhat tied into the same 

system. The full structural alternative at Site Number 5 is detailed as flow coming from the north is intercepted in a 

channel that parallels 7Ih Street from lrvine Street to Joy Ranch Road. One Culvert would need to he constructed for 

access witfun this stretch of channel Once the flow gets to Joy Ranch Road, it is necessary to convey the flow from 

the northeast corner of the intersection to the southwest comer of the intersection This would be done in a culvert 

that would outlet onto the ASLD parcel. 

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

Road for approximately 1,300 feet. This Channel has three functions; I) 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) 

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

parcel. The ultimate channel design will he a function of the amount of flow spilled to the basin which JEF estimates 

at 250 cfs. 

The detent~on basin 1s designed with a required volume of 40 acre-feet to make a funct~on correctly. For the 

graphical context of this report, JEF designed the basin at 5 feet deep. This basin will require a controVspillway 

structure to allow all but 250cfs of inflow hydrograph into the basin. 

After the peak has been reduced by the detention basin, a channel will be constructed that will flow south to 

Cloud Road [Figure 5.6) where it will be conveyed under the Roadway by a culvert. Flow will then contmue down to 

Leisure Lane whew it will flow under the roadway in another culvert. 

crossings were designed using the 

HY8 computer program as distributed 

by the University of Florida, McTrans 

Center for Microcomputers in 

Transportation. FlowMaster output, 

HY8 printouts, and basin design 

calculations can also be found in Part I 
8, Volume 4. I 

This alternative remedies 

many of the flooding issues 

happening along 7Ih Street and south F~gure 5 6 Desert Lake Wash Flooding at Cloud Road (10-10-03) 

of Cloud Road. It removes most of 

the floodplain inundated residences and all of the floodway residences. However, the cost is very high and has a low 

benefitlcost ratio. Maintenance of the designed system is also very expensive 

The non-struchml alternative consisted of several parts; new floodplain delineations that reflect the actual 

flood hazards in the area, the Floodprone Property Acquisition Program (FPAP) to remove residences from 

floodprone areas, new development guidelines to help control the type of development that happens in the future 

within the area, and the FRP so that proper emergency response occurs in the area. 

The combination alternative combines structural channel work upstream of Joy Ranch Road, the offline 

detention basin located on the ASLD parcel, a channel continuing from the detention basin down to Cloud Road 

where a roadway crossing would he constructed, the FPAP program south of Cloud Road for floodprone residences, 
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the FRP for proper emergency response, floodplain redelineation following construction of structural measures to 

more accurately portray the flood hazard, and new development guidelines to help control the type of development 

that happens within the area. 

The no action alternative would have the effect of allowing flooding to continue to occur in the manner in 

which it currently does. Roadway closures at 7th Street, Joy Ranch Road, Cloud Road, Restin Road, Galvin Street, 

Central Avenue, and 3d Street would continue occurring at a frequent rate. Residences located in floodprone areas 

would continue to he inundated in events less than the 100-year event. Finally, development will continue to he 

haphazard, causing increased amounts and more frequent flooding problems within the area. 

Environmental - LSD provided an environmental summary for Site Number 5. Dramage structures added in 

residential areas could be made w~ldlife-friendly and could help restore smaller wash connectivity. This site 1s located 

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

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

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

mostly "rural ranch residential" with numerous equine facdities. Little consistency exlsts in the area with regard to 

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

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

development plans associated with the ASLD parcel. 

Site Number 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 ADMP team as an area of 

concern. The probable impassable crossings 

along the Carefree Highway are at Desert 

Lake Wash, Desert Hills Wash, Apache Wash 

(Figure 5.7), the West Branch of Paradise 
Figure 5.7 Apache Wash Craslnng at the Carefret? Highway (1-9-03) 

Wash and Paradise Wash itself. 

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

flow running along the south side of the Carefree Highway between 3d 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 as well as the channel between 31d Avenue and the Desert Lake Wash Crossing so that it is confmed within 

the channel. 

Alternatives -Design flows for this site came fkom two s o m  that are actually combined into one source. 

The flow fmm the aouth for sizing the channel came from the FLO-2D analysis discussed earlier. The culvert 

crossing discharges came from the Desert Hills Area Hydrology completed by JEF as part of the ADMP or more 

specifically combined together in Part 3, Volumes 1 and 2. 

The full structural altemative consists of a concrete channel constructed between 3fd Avenue and the Desert 

Lake Wash crossing of the Carehe Highway. Tbe channel is designed based on FlowMaster calculations and the 

two-dimensional analysis perforined by FL0-2D+ The hydfaulie specifics were done as a part of Part 8, Volume 2, 

Section 4 of the ADMP entitled R& DPainnge Crossings Pwsabilify . The hydraulic details and the FlowMitster 

details are located in Part 8, Volume 4, Section 1. Along with the channel, upgraded roadway crossings would be 

constructed at Desert Lake Wash, Desert Hills Wash, Apache Wash, the Wmt Branch of Paradise Wash and Paradise 

Wash to a level of 100-year. This alternative reduces the flooding associated with roadway crossings anand allows for 

100-year flows to pass underthe Carefree Highway. 

The non-structural alternative for Site Number 6 is the FRP. The FRP will allow for proper emergency 

response to flooding within the site area. 

The cambination alternative combines the full structural alternative, so that the 100-year flooding event can 

be conveyed south of the Carefree Highway, with the FRP so that proper emergency response occurs in the area. 

The no action altemative would mean that flooding around these structures is probable. Possible "washouts" 

could occur and access to many residents and businesses would he lost if this occurred. The Careeee Highway serves 

a$ a critical access to the New Ever  m d  D e w  Hills areas. Emergency response and general access would become 

limited in the event that "washouts" occur. 
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Environmental - LSD provided an environmental summary for Site Number 6. Drainage structures added in 

residential areas could be made wildlife-fnendly and could help restore smaller wash connectivity. This site 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 thls area would need to be visually compatible with nearby residences. The 

Carefree Highway corridor is designated as a scenic conidor. The visual character in this area is mostly "rural ranch 

residential" wlth numerous equlne facllities. 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. 

Slte Number 7 

Problem Description - The Cave Creek Watercourse Master Plan identified this site as a problem area. Site 

7 became a problem when the decision 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 700 feet at one location and about 250 feet at 

another. 

In the 100-year event of 7,210 cfs 24" Street is impassable. 24" Street is a primary artery for the area north. 

This situation will only increase in severity as the area north continues to develop. 

Alternatives -Design flows for this site came from Part 3, Volume 1 of the ADMP report. The design 100- 

year peak flow of 7,210 cfs comes from the north and flows directly south encompassing 24" Street for most of its 

The non-structural alternative consists of the FRP. In heavy flood events, 24" Street would be barricaded and 

emergency access to the north would have to enter along Cloud Road. 

The Combination alternative would combine the full structural alternative with the FRP. By combining the 

two alternatives, the roadway would become an all weather access and emergency response and access would be 

maintained. 

The no action alternative would have the effect of leaving the roadway in the state that it currently exists. In 

heavy flood events, the roadway will become impassable, access will be severely hampered, emergency response will 

become less effective, and the roadway will require heavy maintenance to bring it back into service. The probability 

of "wash outs" is very high. 

Environmental - LSD provided an env~ronmental 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 wildhfe-friendly and could help 

restore smaller wash connectiv~ty. The avoidance of stock tanks and paloverde-mlxed cacti association at this site is 

also important. This site is located in survey zone 3 for CFPO. Habitat restoration is a real possibility for Apache 

Wash. The Carefree Highway corridor 1s designated as a scenic corridor. The visual character in this area is mostly 

"rural ranch residential" with numerous equlne facllities. Little consistency exists in the area with regard to material, 

length from Cloud Road to the Carefree Highway. 

The full structural alternative consists of realigning 24th Street so that is moves to the west of its current 

location up out of Apache Wash. Although this alternative is somewhat challenging, it is still considered a very 

viable alternative. The roadway would be relocated generally along the natural ridge to the west of its current 

alignment. At the Carefree Highway, the 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. This realignment 

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, if that is considered desirable, 

could also be accomplished with this alternative. All 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. 

style, or color. Any drainage structures constructed 

would need to be vlsually compatible with nearby 

residences. 

Site Number 8 

Problem Description - Included in the 

sites recommended for upgrade in the Skunk Creek 

Watercourse Master Plan was Site Number 8. Site 

Number 8 1s the confluence of Desert Hills Drive 

and Skunk Creek (Figure 5.8). 

At this location, the flow coming down 

Skunk Creek intersects Desert Hills Drive, which is 

a low water crossing. All flow, including mlnor 

nuisance flow, crosses over the roadway surface Figure 5.8 Skunk Creek Cross~ng at Desert H ~ l l s  Dnve (1.1 -02) 

creating a frequently closed situation. This crossing 
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is continually barricaded during storm events. 

From the discussion in for Site Number 3, this location is one of two access points to the area west of Skunk 

Creek. Currently, if the roadway at Cloud Road and 27" Avenue were washed out and Site Number 8 was inundated 

w~th active flow, access to the west side of Skunk Creek would be cut off and residents would be stranded. 

Addlbonally, this would not allow for emergency services to cross Skunk Creek. The new Daisy Mountain fire 

station is located just east of Skunk Creek on Desert Hills Drive and 11" Avenue. 

Alternatives - Only one full structural alternative makes sense at this site and that is to bridge the crossing. 

The flows 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. Increasing water surface elevations at this location would mean 

increased flooding to current structures. 

One addit~onal problem had to be solved for Site Number 8 because of the placement of the bridge itself. In 

order for the bridge to be able to span the floodplan, it cuts off access from Desert Hills Dnve onto 15" Avenue, 

which is located just east of Skunk Creek in the floodway. For the full structural alternative, 15" Avenue access 

would be accomplished by upgradmg Tanya Road to a paved section from its lntersectlon 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. 

The non-structural alternative for Site Number 8 is the FRP. With the FRP, emergency responders will know 

when to barricade the crossing and will know the protocol for access. 

The Combination alternative combines the full structural bridge construction and access improvements with 

the FRP. This will provide all weather access to the west side of Skunk Creek and allow for emergency services 

access so that residents are not cut off in less than the 100-year event. 

The no action altematlve would allow for flooding to continue occumng across the low water crossing. 

Desert Hills Drive would continue to be shut down in high frequency events and emergency response into the area 

west of Skunk Creek would continue to be hampered. Desert Hills Dnve would contmue requiring heavy 

maintenance after such events (Figure 5.9). 

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 

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

I nearbyresidences. The visual character in this 

I area is mostly "rural ranch residential" w~th 

numerous equine facilities. Little consistency 

exists in the area with regard to material, style, 

or color. 

Site Number 9 

Problem Description - While 
I 

looking at the issue of access throughout the 

Desert HilldNew River area for the Flood 

Response Plan, the Skunk Creek WCMP I identified this location as a problem area for 

I 
access north into New River. The ADMP 

F~gure 5 9 Skunk Creek Cross~ng Mmntenance at Desert Hlils Dnve (9- 19-04) 
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 

west. Emergency services would be greatly 

hampered because of the distance that would 

have to be taken to get north into the area. 

Flow in Rodger Creek coming from 

the northeast out of the area between Pyramid 

Peak and Apache Peak to tbe north crosses the 

New River 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 malang it impassable. 

Once flow exlts these structures, serious 
I 

F~gure 5 10 Rodger Creek Crosslng Ems~on Damage at New Rwer Road 
erosion problems along the southern bank is (9-19-04) 

evident (Figure 5.10) and needs to be replaced or 
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modified so that it functions more efficiently. The flow in Rodger Creek also inundates a floodway residence 

downstream of the crossing before it eventually enters Skunk Creek. 

Alternatives - The full structural alternative for Site Number 9, like Site Number 8, 1s a 400 foot long span 

bridge over Rodger Creek that would span the floodplain. The roadway profile would need to be ralsed to 

accommodate the flow from Rodger Creek, but contamment of the flow would be the dnving force for the expense 

needed to achieve a bridge. A bridge would provide a 100-year all weather access, reduce the floodplain elevation 

and limits upstream of the culverts, and would potenhally reduce scour of the left bank downstream due to existing 

culvert outflows. The cost is high, but MCDOT 1s a potential partner. A bridge would also improve moderate habitat 

in the area to high and would provlde a comdor for the Maricopa County trail system. This alternative does not 

remove the residence located within the floodway from the current hazard. 

The non-structural alternative for this site is the FRP. The FRP will provide the protocol needed for 

emergency services in and around this crossing. The FPAP program would also be recommended for tbe one 

residence located within the floodway of Rodger Creek. 

The combination altemative combines both the full structural altemative and the FRP. This will allow for all 

weather access to the area north in events less than the 100-year event for emergency services as well as the general 

public. Once again, the FPAP program would still be recommended for the residence located within thc floodway of 

Rodger Creek. 

The no action alternative would have the effect of allowing flooding of less than the 2-year event to continue 

to occur at the crossing. Erosion of the downstream left bank will continue and access north for all access will be 

greatly damaged. Emergency services will be limited to access off of the 1-17 if the probable "wash out" occurs. 

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 site 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 terrain and undisturbed 

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

Site Numtger 18 

Problem Description - Site Number 10 

evolved *om discussions and field visits of the 

ADMP team. It was observed that flow in the 

Cline Creek tributary to Skunk Creek coming 

southwest out of the Tonto National Forest made a 

large sweeping bend (Figure 5.1 1)at the 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 sideslope 

embankment of the roadway is currently 

unprotected from erosion in any way. 
Figure 5.1 1 Cline Creek at Circle Mountain Road (1-10-03) 

The reason that this particular location is 

critical is due to the fact that 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 

approximately four square miles of developed land. Emergency access would only be available through the air. 

Alternatives - Site Number 10 is highly visible to the surrounding area, so aesthetics is an important factor in 

the solution chosen for this sae. The full structural 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 I. This treatment would 

actually mcorporate terraced gabion baskets that would be placed into the embankment. Dumped rock nprap 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 the 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 alternative for this site is new floodplain delineation and the FRP. The new floodplain 

delineation would better define the flood hazard within the area and the FRP would set protocol in the event of heavy 

rain and flooding. 
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The combination alternative would be a combination of the full structural alternative supplemented with the 

FRP. This alternative would protect the roadway from damage and set protocol for emergency services. 

The no action alternative would leave the roadway embankment as well as the wash alone. The potential for 

damage to the roadway is high. Over time the roadway embankment will erode. If the roadway embankment is 

compromised, access to the Cline Creek area will be completely cut off. 

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

Arizona Upland vegetation (upland tree and cacti) exist within 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 mote rustic with rolling terrain and undisturbed uplands. Little consistency exists in the area with regard to 

material, style, or color. 

Site Number I I 

Problem Description - During the course of the WCMP, the WCMP team identified Site Number 11 as a 

considerable problem area. Problems associated with the area are; residences in the floodway, flow breakouts 

occurring in many locations, and a bridge that 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 begin to break out 

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

New River Road Bridge. The flow that breaks out continues west/southwest until it reaches the New River Road. At 

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

intersects back into Skunk Creek. 

This occurs because of the following reasons; the channels in the area are braided with low hanks that tend to 

allow flow to jump between flowpaths from flow event to flow event and 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 section increasing 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 1000 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. 

I 

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. The current FIS study, 

performed by Montgomery Watson in 1997, is the current 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 6B and tributary 28.8339. Part 4, Volumes 7 and 8 of the ADMP, are floodplain 

delineations that include portions of Cline Creek Tributary C6, Skunk Creek Tributary 10A, Upper Skunk Tank 

Wash, East Fork Desert Lake Wash and West Fork Apache Wash. Of these the Skunk Creek Tributary 10A 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 alternative for Site Number 11 is to construct levees upstream and downstream of the New 

River Road Bridge (Figure 5.12). These levees would stretch approximately 6,200 lineal feet 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 Skunk Creek floodway, keep New River Road an all weather 

access during 100-year recurrence intervals, and protect all of the homes in the breakout area. The downside to this 

alternative is that it will carry a high price tag, flows that naturally flow into Skunk Creek currently would be difficult 

to bring into the system, and the levees could create a negative visual impact to the surrounding area. This altemative 

has some challenges associated with it. The acquisition of right-of-way for the levee system may he difficult, the 

permitting required for construction could be expensive and difficult, visual design of the levees will he expensive and 

challenging, and the habitat value around the bridge is moderate to high and would he impacted. JEF also performed 

an analysis 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 

sideslopes 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 remains somewhat constant creating the need 

for grade control structures, energy dissipaters, and possible erosion protection to reduce erosion within the fmal 

design. 

The non-structural alternative for Site Number 11 is new floodplain delineations (FDS), the FPAP, and the 

FRP. The new FDS will provide the actual limits of the flood hazard for the new channelized reach. The FRP will 

provide protocol for emergency responders. 

The combination alternative combines the full structural alternative with the non-structural alternative minus 

the FPAP. This alternative would remove all of the homes from the floodway and keep New River Road an all 

weather access during 100-year recurrence intervals. The full structural alternative followed by a new FDS would 
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provide an accurate record of the actual flood hazard. The FRP would still provide protocol for emergency 

responders in the site area. 

The no action alternative would have the effect of allowing the current flooding to continue to happen. The 

FPAP program would need to be recommended for approximately 20 residences and access in less than a 100-year 

event is likely to occur. Maintenance issues at the bridge will continue to be a reoccurring problem and emergency 

services into the area will be severely hampered. 

Environmental - LSD provided an environmental summary for Site Number 11. Lots of undisturbed 

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

3 for CFPO as well as the SDT. Long reaches of intact xeroriparian vegetation would be disturbed at this site. 

Scattered illegal dumping is present throughout the area. Proposed t&ils running parallel to tbis site are 

recommended. 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 12 

Problem Description - Site Number 12 was identified by the ADMP team during their review of 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 1 2 ~  Street would be necessary 

to remove the downstream residents from the floodway. 

Alternatives -Design flows for this site came fiom Part 3, Volume 1 of the ADMP report. The design 100- 

year peak flow of 3,296 cfs was taken fiom the ADMP report. The volume associated with the 100-year design flow 

is 339 acre feet. 

In order to protect the downstream floodway residents, this design flow would need to be reduced to 1,200 cfs 

which is somewhat closer to the 10-year peak discharge. The volume required for detention would need to be closer 

to 120 acre feet. 

Three structural alternatives were analyzed for the full structural alternative. Each of the alternatives includes 

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 is the location and size of the detention basin. However, when CLW 

attempted to take the three altematives and put an actual design onto them, it was discovered that all three altematives 

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. No full structural 

alternative was found to he feasible. 

The non-structural alternative consists of the FRP, development guidelines and the FPAP. Residences located 

within the floodway will be recommended to the FPAP program. This will remove them from the floodway and allow 

for the FCDMC to reclaim those portions of the floodway for purposes suitable for floodway use. The FRP would set 

protocol for emergency responders. The new development guidelines would shape the way that future development 

was allowed to occur so that impacts of development is limited to the bounds that are set by the County. 
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The combination alternative is the same as the non-structural alternative. 5.3 Recommended Alternative 

The no action alternative would have the effect of not providing timely flood response by emergency services. 

The residences located in the floodway would cont~nue to be flooded In high frequency events. Finally, future 

development upsheam of Site Number 12 will continue to happen haphazardly as it currently does increasing the 

probability of flooding. 

On November 18", 19", and 20", 2003 the ADMP team presented the four preliminary alternatives to the 

public. These meetings were intended to present the alternat~ves, gam publ~c input and comments, and build publlc 

support of the project as well as the preliminary alternatives. Refer to Part 1, Volume 1, Section 3 for a more detailed 

account of the public meetings. 

Environmental - LSD provided an environmental summary for Site Number 12. Drainage structures added 

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

located in s w e y  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 

On July 29&, 2004 the ADMF' team sat down w~th the informat~on that had been gathered from the data 

collection, public meetings, alternative analysis, and team input and formulated the recommended alternative. The 

following is a description of the criteria that was used for the qualitative evaluation, the information recorded during 

the discussions, and a summary of the recommended alternative. 
facilities. Little consistency exists in the area with regard to material, style, or color. 

Criteria - The ADMP team formulated criteria that were used to evaluate the preliminary alternatives. Refer 

5.2 Plan and  Profile Sheets and Cost Estimates to Table 5.6 for the criteria and guidelines for using the criteria. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial photography and 

topogmphy. Existing utilities Me shbwn in the plw 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 desim 

flows, plan view of the full stntotuml alternative, profile of the full structural alternative, and typical cross sections Table 5.6 

either on the sheet or accompanying the main sheer. Refer to Appendix A for all plan and profile sheets and typical Recommended Alterslative Evaluation Criteria 
- 

sedans. Refer to Part 8, Volume 4, Alternatives Formulation Report Appendices for more detailed information 

regarding structural alternatives. Public Safety Enhancement 
ReduceFldL.me1 

Level of Damage Reduction 
Dollar Costs SavedlReduced 

an upper range was established based on the purchase of every parcel that the alternative corns in conwt. The actual I 

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 altermative. 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 impassible to purchase just the land needed for right-of-way. Because of this, 

Number ofpeople Impacted 

Number of People Impacted 
Impmve Public Infrastructure 

3) Access Critical Location 
Collector or Arterial Roadway 
Only Access 

Flood Frequency Impacted 

4) UpshPam/Downstream Impacts 
Stand Alone 
Systematic Solution 

cost is going to fall somewhere between these two. At the time of the analysis (July, 2004), the land costs are 

assumed to equal 31.50 per square foot of raw ground or $65,340.26 per acre @ provided by the FCDMC. Refer to 

Appendix B for all cost estimates. 

7) Eliminates Erosion Problem 
Partial Solution 
Whole Solution 

5) Comparative Size of Watercourse 
Greater than 50 CFS 
Greater than 500 CFS 
Greaer than 5,000 CPS 

8) Cost of Implementation 
<than $50,000 
<than $500,000 . <than $1,000,000 

Eliminates Flaod Problem 
Partial Solution 
Whole Solution 
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Table 5.6 

Recommended Alternative Evaluation Criteria 

-- 
Private or Public Land 

Comparative to Other Measure 

Number of People 
Regional Solution 

Unknown 

Evaluation - As was stated before, the evaluation by the ADMP team was a qualitative evaluation. As the 

team looked at each of the sites, they evaluated it based on the criteria and guidelines presented in Table 5.6. This 

information was recorded and placed into an evaluation matrix. Refer to Appendix C for completed evaluation 

matrices. 

Summary of Recommended Alternative - From the ADMP team evaluation, public input, stakeholder 

input, and detailed analysis for each of the site, a recommended alternative emerged. A summary of the Phase U 

Recommended Alternative can be found in Table 5.7. 

Based on the results of the alternatives evaluation and the collective input of the stakeholders and the public, 

the project team recommended, with the District's concurrence, that the Recommended Alternative be advanced for 

further refinement. The District authorized the project team to proceed with the Recommended Alternative of the 

Adobe Dam/ Desert Hills ADMP on July 29*, 2004. The Recommended Alternative is documented in Part 9, 

Volumes 1 & 2. 
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Table 5.7 Adobe Dam/ Desert Hills Area Drainage Master Plan Recommended Alternative 

Skunk Creek/ Pinnacle Peak Rd & 35th Ave 

Site Number 2 Levees followed by Floodplain Re-Delineation (FDS) and the Flood Response Plan (FRP) 
Skunk Creek downstream of the CAP 

- 

Skunk Tank Wash (Joy Ranch Road to 19" Avenue Site Number 4 Floodprone Property Acquisition Program (FPAP), Flood Response Plan (FRP), Development Guidelines, and Joy Ranch Road Interceptor upstream 
detention basin (Part af Site 5) 

Desert Lake (ASLD parcel), Desert Lake Wash Site Number 5 Basin on ASLD parcel1 channelization, 100-yr Channel1 Culverts @ 7th St followed by Floodplain Re-Delineathn (FDS), Flood Response Plan (FRP), 
downstream of Cloud Rd, and East fork Desert Lake Fldadpmne Property Acquisitiin Program (FPAP) south of Cloud Road, and Development Guidelines 
Washl 7th St 

Carefree Highway Crossings Site Number 6 Flood Response Ptan (FRP) and No Action 

I I 
Apache Wash1 24th St Site Number 7 Flood Rgsponse Plan (FRP) and Realignment of the roadway 

I I 
Skunk CreeW Desert Hills Drive Site Number 6 Flood Response Plan (FRP) and constructed bridge with bypass access on side streets 

I I 
Desert Hills Wash1 Cloud Rd & 12th St Site Numbttr 12 Flood Response Plan (FRP), Floodprone Property Acquisition Program (FPAP), and Development Guidelines 

I 

S~te Number 9 Flood Response Plan (FRP), Floodprone Property Acqu~s~t~on Program (FPAP), and constructed br~dge 

I I 
Cline CreeW Circle Mountain Rd Site Number 1Q Flood Response Plan (FRP), Consructted terraced wall wl naturalized treatment, and Floodplain Delineation Study (FDS) I 
Skunk Creek/ New River Rd Bridge Site Number 11 Levees1 Channel improvements followed by Floodplain Re-Delineation (FDS) and Flwd Response Plan (FRP) 
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APPENDIX B 

Cost Estimates 
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ADOBE DAM/DESERT HILLS ARFCA DRAINAGE MASTER PLAN 

No edits were made to the cost estimates at this time. 
C I 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

DESIGN CRITERIA 
60 mph Design Speed, Rural Major Collector, 4% MSE - R = 1,600 ft, MCDOT 1993lAASHTO 2001 Standards, 300' Minimum Vertical Curves, and a potential fatal flaw of not meeting the design criteria and potential profile 

conflicts that may exist at Cloud Road. 

ACTUAL RESULTS 
40 mph Design Speed 

Minimum Radius = 400 R 
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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) 

Land Costs Assuming Full Take on Affected Properties 

Number of Parcels 
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Cost Estimates for Site Number 4 
Summary 

Minimum Costs Maximum Costs 

Range of Costs 

Number of Parcels negatively impacted 1 32 
Number of Parcels posit~vely ~mpacted 1 48 (Approximately) 

$ 8,162,760 I $ 16,133,613 

Note: All parcel and structure data based on 2002 parcel and aerial data. 
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Cost Estimates for Site Number 5 

COST ESTIMATES 

Item 

CH5A 
CLV5A 
CLV5B 
CH5B 

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) 

Number of Parcels 

Description 

3200' of 48' Channel 
3 barrels of 12'x5' RCBC with inlet and outlet headwalls. 
3 barrels of 12'xY RCBC with inlet and outlet headwalls. 
2400' of 44" Channel 

Engineering 

$ 64,800 
$ 21,600 
$ 21,600 
$ 27,000 

Construction Total 

$ 844,800 
$ 218,880 
$ 218,880 
$ 255,000 

Units 
LF 
LF 
LF 
LF 

Contingency 

$ 108,000 
$ 36,000 
$ 36,000 

, $ 45,000 

Land 

Unit Cost 
$135 

$600 
$600 

$75 

Units 
SF 
SF 
SF 
SF 

Quantity 
3200 
240 
240 
2400 

Quantity 
160000 
11520 
11520 
2000 

Unit Cost 
$1.50 
$1.50 
$1.50 
$1.50 

Construction Cost 
$ 432,000 
$ 144,000 
$ 144,000 
$ 180,000 

Land Cost 
$ 240,000 
$ 17,280 
$ 17,280 
$ 3,000 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 
I 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN - 



I 
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Cost Estimates for Site Number 9 

COST ESTIMATE - 

Description 

Roadway Excavation 
Pavement 
Misc. Roadway Items 
Right-of-way Acquisition 
Bridge 
Guardrail 
Guardrail Terminals 

Construction 

Units 
Cu.Yd. 
Sq. Yd. 

LS 
Acre 

Sq. Ft. 

LF 1 
Each 

Totals $ 1,287,250 

Engineering 

$ 750 
$ 5,438 

--- $ 37,500 
$ 7,500 
$ 137,700 
$ 2,700 
$ 1,500 

Contingency 

$ 1,250 
$ 9,063 
$ 62,500 
$ 12,500 
$ 229,500 
$ 4,500 
$ 2,500 

$ 65,340 

Unit Cost 
$10 
$25 

$250,000 
$50,000 

$85 
$15 

$2,500 

Land 

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) 

LAND COSTS ASSUMING FULL TAKE ON AFFECTED PROPERTIES 

Tota 

$ 7,000 
$ 50,750 - 
$ 350,000 
$ 135,340 
$ 1,285,200 
$ 25,200 
$ 14,000 

$ 193,088 $ 321,813 

Units 
SF 
SF 
SF 
SF 
SF 
SF 
SF 

Number of Parcels 

1 - Undeveloped Parcels 

$ 1,867,490 

Quantity 
500 
1450 

1 
1 

10800 
1200 

4 

Construction Cost 
$ 5,000 
$ 36,250 
$ 250,000 
$ 50,000 
$ 918,000 
$ 18,000 
$ 10,000 

SF $ 1.50 206257 $ 309,386 1 $ 185,000 $ 185,000 $ 494,386 . 

Totals $ 453,306 $ 185,000 $ 638,306 

Land Cost 
$ - 
$ - 
$ - 
$ 65,340 

$ - 
$ - 
$ - 

Unit Cost 
$1.50 
$1.50 
$1.50 
$1.50 
$1.50 
$1.50 
$1.50 

Land 

Quantity 
0 
0 
0 

43560 
0 
0 
0 

Number of 
Dev. Parcels 

0 

Units 
SF 

Unit Cost 
$ 1.50 

Developed 

Quantity 
95947 

Total 
$ 143,921 

Unit Cost 

$ - 
Land Cost 

$ 143,921 
Costs 

$ - 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 
I 

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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I Cost Estimates for Site Number 11 I 

Note: All parcel and structure data based on 2002 parcel and aerial data. I 
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APPENDIX C 

Recommended Alternative Evaluation Comments 

Phase 11 Alternatives Formulation Report Page C-l 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

No Funds From FCDMC in CIP 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN @ 

Removes Downstream Floodplain (Mitigates hazard to Current Conditions 

residences/ business) Floodplain Delineation Less Expensive than Structural 

Cost Sharing Partners (COP Downstream, ADOT Upstream, Cost Share Downstream with COP 

Cost Share Upstream with ADOT 

Agency Acceptance 

Multi-Use Path (Planned Regional Facility) 

Community Acceptance 

Avoid Disturbing Washes 

Aesthetics I e Non-Structural Still Results in Overtopping 1-1 7 

Acquisition of Business 

Expensive 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN w' 

I 56 Parcels Positively Affected with Improved Access I Development Guidelines Maintain Flows at Current Levels I 
Restore Old Roadbed - Expand Riparian Area 

Better Experience for Trail Users along Skunk Creek 

Lower Cost to Provide Area Access Compared to Bridge at 

Site 8 

Cost Sharing partners 

Improves Traffic Safety 

Reduces Floodplain 

Some Community Acceptance 

FRP Would Allow Road Closures in Timely Fashion 

Full Parcel Takes (Up to 5) 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE U T E R  PLAN 0 

Neighborhood Parks Buyout Less Expensive than Structural 

o Mitigates Roadway Flooding Little Environmental Impacts 

Extending Floodplain Delineation Study Upstream Would 

Provide Additional Regulation in Currently Unmapped Area 

Waters of the US Impacted - Permitting Issues Partial Public Acceptance 

Public Acceptance Uncertain District Becomes Owner of Spatially Dispersed Parcels 

Loss of Natural Character of Immediate Area 

No One to Maintain Small Parks 

Maintenance Costs 

o Construction Costs 

No Cost Sharing Partners 

Removing Significant Vegetation 

Doesn't Address Street Flooding 



ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 

Agency Acceptance (MCDOT, ASLD) FDS May Provide More Detailed Info. For Regulating 

r Planned 7th St. Improvements by MCDOT to Incorporate FRP - Advance Warning for Interrupted Access on 7th St. & 

Structural Alternative Information into Design 

Phased Structural (Prioritize North of Cloud) No Environmental Impacts 

No Maintenance 

Improves Public Safety 

Multi Use (Trail) Potential 

Many Full Take Parcels South of Cloud Road 

No Partner for Maintenance 

Disruption of Natural Channels 

Lack of Public Support for Trails in Private Easements 
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regional significance) FRP to be used for Road Closure 

Bridge at Apache Rd. Reduces Conflict for Pedestrians 

Bridge Enhances Animal Migration 

Improves Public Safety 

No Agency Acceptance 
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Opportunity to RevegetateIRestore Wash 

e Cost Share Partners 

Agency Acceptance (MCDOT, ASLD) 

Pu b l i ~  SafetyIEmergency Access 

Archeological Site West of Current Alignment 
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Need 100 Year Design 

Stronger Justification than Site 3 based on MCDOT Closure 1 
Data & Traffic Counts 

* Agency Acceptance 

Fire Station on East Side 8 Need to Service West in Anthem 1 
Cost Share Partner (MCDOT) 

0 Some Community Acceptance 

Reduced Bridge Length Could Reduce Casts 

Opens Up Travel Corridors for Animals 

Trail Planned for Wash 

e Bike Path on Desert Hills Drive 

Long Term - Could he Future Tie into a TI at 1-17 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN - 
r Enhances Wildlife Movement 

r Opportunity for Trail 

r Reduces Maintenance Costs, Improves Ease of 
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ADOBE DAM/DESERT HILLS AREA DRAINAGE MASTER PLAN 
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o Some Agency Acceptance FRP to be used for Road Closure 

Public Safety Critical - Gateway Access to Cline Creek basin 

Environmental Impact Minimal 

a No District Cost Share Road Not Protected 
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Better & Reduce Maintenance Costs. 

64 Parcels Positively lmpacted 

e Improving Bridge Approaches Keeps Bridge from being 

Inundated, and Enhances Public Safety 

o Removes 3040 from Floodplain 

0 Potential Cost Share w/MCDOT Due to Road Inundation 

West of the bridge at 5 10 yr Event 

1 FRP Would Allow Time to Close Roads 

Flood Delineation Study Needed in Overflow Area to Provide 

Better Information for Regulating 

No Environmental Impacts 

Lower Cost 

I Impact to High Quality Habitat - Pygmy Owl, Desert Tortoise I Doesn't solve roadway overflow situation 

I Over 1 Mile of Man Made Features Impacting Visual 

I Vegetation Removal Under Footprint 

I High Cost (Maintenance & Construction) 

I Liability Associated with Long Term Viability of Structures 

1 Doesn't solve bridge maintenance situation 

Number of Area Residents lmpacted by Loss of Natural 
Character 

I I I 
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APPENDIX D 

Recommended Alternative Evaluation Summary 
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- 35th Ave. Bridge - Flood Resp. Plan 

Iood Delin. Study 
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Site Number 3 

Road const. 
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- Basins Environmental Impacts 
Costs too Much 

/ - Flood Resp. Plan Emergency Barricading 

- Floodway Home 47,-48 & 46 
Solves Most Severe Problems 
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Site Number 5 

No South of Cloud 

FloodproofinglFlood 
Protection1 - Floodway Home FW Buyout South of Cloud Rd. 

Buyout Structure No. 37, 5 & 
27 
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lood Delin. Stud 
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I Non Structura. . 
- Dev. Guidelines 

- Road Abandon By Others - ASLDIMCDOT - Flood Resp. Plan Emergency Barricading 
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- Bridge 
I00 YR 

By Others (MCDOT) - Flood Resp. Plan 
Fire Station - Homeland Security Fund? 

Emergency Barricading 

Roadway 
Improvements 

:load Deli 

- Floodway Home 
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- Bridge By Others (MCDOT) - Flood Resp. Plan Emergency Barricading 

try urners (nlLuu I 
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Channel ted 
Protectior kg Ten 

- 

Other 

Numb' 

- Flood Resp. Plan Emergency Barricading 
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- ROW Acq. 

Pending review of FLO-2D informatior 
and design modification 

- flood Resp. Plan 

I Im~lementatic Timeframe 
laintain Flows at Current 
.evels 

Improve Public Safety 

- Floodway Home s 
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