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The findings of this memorandum will be used to assess the feasibility of the corridor
alignments and determine the impacts associated with the recommended project
improvements.

2.0 Existing Conditions

Development within the study area is minimal, although the southerly portion, between
Jomax and Dove Valley Roads, is bounded by roadways along the section lines and criss-
crossed by several small local roadways. This section summarizes the existing roadway
conditions, traffic volumes, and recent accident history of the area.

2.1 Existing Roadway Configuration

The existing roadway condition along 163" Ave between Jomax Rd and Dove Valley Rd
is summarized in Table 1. The alignment of the roadway does not currently continue
north of Dove Valley Rd.

Table 1: Existing 163" Avenue Lane Configurations
INTERSECTION | CLASSIFICATION | TYPE | JNOFFIC RN
N S E w
Jomax Rd Maijor i Two-Way Stop 1 1 1 1
Dale Ln Minor " Two-Way Stop 1 1 1 Unpaved
Peak View Rd Minor o Two-Way Stop 1 1 1 Unpaved
Duane Ln Minor = One-Way Stop 1 1 Unpaved -
Dixileta Dr Major o Two-Way Stop 1 1 Unpaved 1
Windstone Tr Minor i One-Way Stop 1 1 - Unpaved
Montgomery Rd Maijor "T" One-Way Stop 1 1 - Unpaved
White Wing Rd Minor il One-Way Stop 1 1 - Unpaved
Quail Run Rd Minor I One-Way Stop 1 1 - Unpaved
Dove Valley Rd Maijor "L None 5 1 - Unpaved

The roadways are one lane in each direction with no signalized intersections. Traffic
control is limited to one-way or two-way stops with stop signs. Several of the minor
roadways have an unpaved leg of the intersection leading to residential development.

2.2 Traffic Volumes

Given the anticipated dramatic changes within the corridor, existing traffic volumes are
irrelevant indicators of future conditions. Table 2 shows the existing traffic volumes in
the area. All other facilities carry only nominal volumes.
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3.0 Future Conditions

3.1 Socioeconomic Summary

Two models were utilized for interim and ultimate design of the 163" Avenue corridor.
The first, the Northwest Valley Corridor Study (NWVCS), was projected to the year
2030 and was used for the interim condition. The second, the I-10 Hassayampa Valley
Transportation Framework Study, is considered build-out for the region with no
associated year, although it is projected to reach build-out beyond the 2030 time frame.
The I-10 Hassayampa Valley Transportation Framework Study has identified the Arizona
Parkway system to be developed to meet the regional travel demand need.
Approximately 82 miles of the identified regionial parkway system is within the City of

Surprise, four miles of which consist of the 163™ Avenue corridor in this study as well as
two intersecting parkways, Lone Mountain Road and Jomax Road.

Based on a comparison to an area of the East Val]ey', this updated Northwest Area model
most likely underestimates future employment in the region. Table 4 shows build-out
conditions in the Northwest Valley study area and a comparison with an established area
of the East Valley. Most trips generated travel outside the Northwest Valley study area
for employment. As the area grows and the general plans are updated, the employment
areas will most likely shift so that a more balanced housing/employment ratio occurs in
the Northwest Valley study area.

Table 4: Socioeconomic Data Comparison
; Gross Net : Dwelling DU/Net | Employment

Analysis Area Aot i ndias Population Units (DU) Aere (EMP) EMP/DU
Northwest Valley
Corridor Studies | g5 456 | 375,236 | 1,887,000 | 748,000 2.00 494,000 0.65
Model Influence Area

(Buildout)
East Valley (2030) 248,000 | 239,000 | 1,512,000 552,000 2.31 899,000 1.63

Source: MAG buildout population and employment estimates for the Northwest Valley Corridor Studies Model
Influence Area, September 2006; MAG 2030 population and employment estimates, July 2003 for the East Valley area.
Prepared by: Wilson & Company, November 2006

3.2 Modeling Techniques

A subregional travel demand model, NWVCS model, was created based on the MAG
Regional model for use by three concurrent MCDOT studies in the Northwest Valley
Corridor Studies Model Influence Area. The NWVCS 2030 travel demand model for the
region was developed using the MAG 2030 model as a base, updated using housing and

" “Briefing Paper No. 1 Buildout Socioeconomic Data Forecast Development and Planning Level Traffic
Analysis of Future Base Network”, Patton Road & Jomax Rd Access Control/Area Corridor Study, Wilson
& Company, February 2007
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Along 163" Avenue, current land use designations suggest access will be primarily for
residential development in the near term. This affords a number of options for ensuring
both good traffic flow and good land use access using signalization. Intersection
operations will benefit from a signalization program that offers flexibility and minimizes
interference from cross traffic and side activities. A number of options exist that will be
evaluated in this context: 1) standard intersection and signal design with turn lanes and
multiple phase signal cycles, 2) indirect left turns that streamline signal operation, 3)
frontage road systems to distribute traffic from major roadways in to neighborhoods or
business centers.

3.1.1.1 Standard Intersection and Traffic Signal Design

For the likely conditions along 163™ Avenue, one half mile spacing of traffic signals will
allow good traffic movement and substantial green time bandwidth for speeds of about 40
to 45 miles per hour, but such a plan places the primary emphasis on traffic movement.
These intersections offer a clear ability to address transit and pedestrian needs though
sometimes at the expense of automobile traffic movement.

3.1.1.2 Indirect Lefts

Indirect left turns, commonly used in Michigan, replace the left turn at an intersection by
a u-turn beyond the intersection and then a right turn onto the cross-street, as shown in
Figure 2. These types of maneuvers can be the appropriate traffic control tool depending
on traffic conditions in a corridor. This is an unusual design in the west, but the
conditions on 163" Avenue may offer an opportunity to use it in a way that provides an
improvement in roadway capacity over time. Because of its unusual nature, the concept
is developed more completely in this technical memorandum.

Figure 2: Signalized Indirect Left Turn
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Right-of-Way
The indirect left turn must occur on a divided roadway. A significant median, at least 60’
wide, is necessary to accommodate the u-turn movement. This width is adequate for
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Source: Directional Crossovers: Michigan's Preferred Left Turn Strategy, MDOT

Accident Mitigation/Prevention

The Indirect Left Turn is a common accident mitigation measure at intersections
suffering from a high number of left-turn accidents, since it removes the left-turn
movement from the intersection.

Signalization

The traffic signal at the main intersection becomes a two-phase signal. In corridors
where a series of these signals are used, as recommended, traffic progression is improved.
In areas with high volumes of u-turns (< 400vph) a signal is recommended at the turn-
around. This signal is short in length and does not negatively affect the signal
progression of the corridor.

Driveway Access

Driveways are discouraged within 150 of the u-turn area, although a distance of 250’
from the u-turn is preferred. If a driveway is needed within 150’ it is acceptable to
instead align the driveway with the u-turn. Figure 5 shows an aerial view of an parkway
corridor with indirect left turns and commercial development with driveway access.

Figure 5: Aerial of Indirect Left Turn Corridor, 12-Mile Rd and US-24, Detroit, Ml
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GLUDSE CHASEY iy 2552t

Implementation
* On Main Roadway
Main roadway is divided
— Left turns at intersection are prohibited
— U-turn bay approximately 600 feet from intersection (no more than 1/4
mile)
— Left-turn traffic queues in median lane
Ideally, no driveways
*  On Minor Roadway
— Left turns on minor cross-street must turn right and make u-turn through
median
*  When two parkways intersect
— Depending on traffic volumes, the u-turn movement may occur on one or
both of the parkways.

Comparison of Standard Left vs. Indirect Left
Table 5 provides a brief summary comparison of standard and indirect left turn key
characteristics.

Table 5: Standard vs. Indirect Left Turn
Standard Left Indirect Left
*  6,000vph thru volume * 9,000 vph thru volume
* Median 16-24 feet * Median 60+ feet
*  Multi-phase signals « 2-phase signals

« Capacity: 65-85K vpd
* U-turn signal at 400 vph

* Capacity: 45-55K vpd

* Narrow right-of-way *  Wide right-of-way

163" Avenue CIS & DCR 11
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3.4 Future Volumes

Using the NWVCS model, as described in sections 3.1 and 3.2, predicted traffic volumes
were generated in this study corridor area for the build-out condition (per current adopted
General Plans). These traffic volumes are shown in Figure 7 and summarized in Tables 6
and 7.

Table 6: Daily Traffic Volumes per NW Area Model, North-South
Two-Way
Roadway Daily
Volume
163" Ave- SR 74 to Black Mountain Rd 40,400

163" Ave- Black Mountain Rd to Dove Valley Rd 40,000
163" Ave- Dove Valley Rd to Lone Mountain Rd 26,700

163" Ave- Lone Mountain Rd to Dixileta Dr 19,600
163" Ave- Dixileta Dr to Dynamite Rd 22,300
163rd- Dynamite Rd to Jomax Rd 13,000
Table 7: Daily Traffic Volumes per NW Area Model, East-West
Two-
Way
Roadway Daily
Volume
SR 74- west of 163" Ave 137,400
SR 74- east of 163™ Ave 132,900
Black Mountain Rd 20,600

Dove Valley Rd- west of 163" Ave 20,800
Dove Valley Rd- east of 163 Ave | 26,600
Lone Mountain Rd- west of 163 Ave | 37,600
Lone Mountain Rd- west of 163" Ave | 42,900

Dixileta Dr- west of 163" Ave 21,600
Dixileta Dr- east of 163" Ave 26,900
Dynamite Rd- west of 163" Ave 22,300
Dynamite Rd- east of 163" Ave 26,900
Jomax Rd- west of 163" Ave 39,800
Jomax Rd- east of 163" Ave 40,400
163" Avenue CIS & DCR 13
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e Level of Service E represents operating conditions at or near the capacity
level. All speed is reduced to a low but relatively uniform value

e Level of Service F is used to define forced or stop and go travel. This
condition exists wherever the amount of traffic approaching a point
exceeds the amount that can traverse that point.

In this study, an acceptable level of service (LOS) was considered to be level of service
D. Tables 10 and 11 show the capacity at LOS D, the predicted volume, and if the
roadway will be over or under capacity.
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1.0 Introduction

This technical memorandum documents the results of the initial environmental review of
conditions associated with the 163 Avenue — Jomax Road to SR 74 Corridor Improvement
Study and Design Concept Report. The information provides the basis for future evaluation of
potential environmental impacts that may be associated with roadway improvement alternatives.

1.1 Purpose of Environmental Overview

The purpose of the Environmental Overview is to generally describe the social, economic, and
environmental character of the area in the vicinity of the 163" Avenue Improvement Project.
This description can then be used to identify any “fatal flaws™ and associated issues that pertain
to the project and to assist in the evaluation of alternatives for future roadway improvements.
This general description of environmental conditions is not intended to meet the requirements of
the National Environmental Policy Act (NEPA). Additional environmental study and
documentation will be required at future stages of project development.

1.2 Study Area

The study area for the Environmental Overview is bounded on the south by Jomax Road and on
the north by State Route 74. The area extends one mile east of 163 Avenue to the 155" Avenue
alignment. The western boundary is one and one-half miles west of 163" Avenue. The limits of
the study area are illustrated on Figure 1. As shown on Figure 1, the study corridor passes
through the jurisdictions of the City of Peoria, the City of Surprise, and Maricopa County.

2.0 Physical and Natural Environment
2.1 General Physiography/Topography

The project area is located within the Basin and Range physiographic province, which is
characterized by northwest-southeast trending mountain ranges divided by broad alluvial valleys.
Topography is defined primarily by the Hieroglyphic Mountains to the north and northeast and
by slopes from the low hills in the north to the generally flat areas south of Dove Valley Road.
The profile rises from approximately 1,425 feet elevation near Jomax Road to 1,840 feet
elevation near SR 74.

The majority of the project area geology is young alluvium from the numerous small alluvial
fans originating in the foothills of the Hieroglyphic Mountains. Padelford Wash runs north-south
from near SR 74 to the Central Arizona Project (CAP) canal north of Dixileta Drive.
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2.2 Biological Resources

2.2.1 Vegetative Communities

The study area is within the Arizona upland subdivision of the Sonoran desertscrub biotic
community, with elements of the Lower Colorado River subdivision near the southern extent.
The southern portion of the project area (south of Dove Valley Road) is characterized primarily
by creosotebush (Larrea tridentata) with triangleleaf bursage (Ambrosia deltoidea) and scattered
desertbroom (Baccharis sarothroides).

The density and diversity of plant species increase northward from Dove Valley Road. The
predominant plant community transitions to the Arizona upland subdivision community. In this
portion of the project area, yellow paloverde (Parkinsonia microphylla), and buckhorn cholla
(Cylindropuntia acanthocarpa) become predominant, with compass barrel cactus (Ferocactus
wislizenii), teddy bear cholla (Cylindropuntia bigelovii), and prickly pear (Opuntia spp.).
Scattered saguaro (Carnegia gigantea) and ocotillo (Fouquieria splendens) also occur in this
area.

Several small washes and dirt two-track trails dissect the project area. Padelford Wash runs
through the study area from north of SR 74 to near Dove Valley Road, where it widens into an
alluvial fan. In these areas, ironwood (Olneya tesota) and canyon ragweed (Ambrosia
ambrosioides) occur primarily with yellow paloverde.

2.2.2 Species Identification

The United States Fish and Wildlife Service (USFWS) and the Arizona Game and Fish
Department (AGFD) species lists for Maricopa County were reviewed by a qualified biologist to
determine species that may be present in the study area. Only one state sensitive species, the
Sonoran desert tortoise (Gopherus agassazii) has the potential to occur within the project
vicinity. No federally listed species have the potential to occur within the project vicinity.

Species included in the USFWS and/or AGFD lists but excluded from further evaluation are
addressed in Table 1. This project will have no effect on or impacts to the species listed in

Table 1.
Table 1 SEecies Excluded from Evaluation
T P T P
Species Status | Habitat Requirements Exclusion Justification
Arizona cliffrose E Characteristic white soils of Suitable soils do not exist within the project
(Purshia subintegra) tertiary limestone lakebed area. No Arizona cliffrose was documented
deposits; Tonto and Verde Basins. | during a general survey of the project area. The
Elevation: <4,000 ft. amsl nearest known population occurs in the vicinity
(Arizona Game and Fish of Horseshoe Reservoir, approximately 45 miles
Department [AGFD] 2001a). to the east (USFWS 1995).
Bald eagle T Large trees or cliffs near water Suitable habitat does not exist within the project
(Haliaeetus (reservoirs, rivers, and streams) area. The nearest potential habitat occurs along
leucocephalus) with abundant prey. Elevation: the Agua Fria River and at Lake Pleasant, less
Variable. than 10 miles to the east (Jacobson et al. 2005).




Table 1 Species Excluded from Evaluation (Continued)

(Xyrauchen texanus)

generally not in fast moving
water. May use backwaters.
Elevation: <6,000 ft amsl.

Species Status | Habitat Requirements Exclusion Justification
California brown E In coastal areas; on rocky shores Suitable habitat does not exist within the project
pelican and cliffs, in sloughs, and coastal | area. Species is a transient within Arizona; no
(Pelecanus occidentales river deltas. Occasionally occur occurrence records are known from the project
californicus) on inland lakes and rivers in area. The nearest potential habitat occurs along
Arizona. Elevation: Variable. the Agua Fria River and at Lake Pleasant, less
than 10 miles to the east.
Chiricahua leopard frog T Streams, rivers, backwaters, Suitable habitat does not exist within the project
(Rana chiricahuensis) ponds, and stock tanks that are area; project area is below species’ elevation
mostly free from introduced fish, | range. The nearest potential habitat occurs along
crayfish, and bullfrogs. Elevation: | the Verde River, more than 50 miles northeast of
3,300-8,900 ft amsl. the project area.
Desert pupfish E Shallow springs, small streams, Suitable habitat does not exist within the project
(Cyprinodon and marshes. Tolerates saline and | area. No natural populations remain in Arizona.
macularius) warm water. Elevation: <5,000 ft. | The nearest potential habitat occurs along the
amsl. Agua Fria River and at Lake Pleasant, less than
10 miles to the east.
Gila chub E Pools, springs, cienegas and Suitable habitat does not exist within the project
(Gila intermedia) streams. Elevation: 2,000-3,500 area. The nearest potential habitat occurs along
ft. amsl. the Agua Fria River and at Lake Pleasant, less
than 10 miles to the east.
Gila topminnow E Small streams, springs, and Suitable habitat does not exist within the project
(Poeciliopsis cienegas, vegetated shallows. area; all remaining natural populations occur in
occidentalis Elevation: <4,500 ft. amsl. the Gila River basin. The nearest potential
occidentalis) habitat occurs along the Agua Fria River and at
Lake Pleasant, less than 10 miles to the east.
Lesser long-nosed bat E Desertscrub habitat with agave Species is a seasonal (summer) resident in
(Leptonycteris curasoae and columnar cacti (e.g., saguaro) | Arizona. The nearest potential roost sites occur
yerbabuenae) present as food plants. Elevation: | in the Hieroglyphic Mountains, north of SR 74,
<6,000 ft. and within 1 mile of the project area to the east.
However, no potential or known roost sites are
known from the project vicinity; the nearest
known roost site is located in southwestern Pinal
county (USFWS 1994). Although this species is
unlikely to occur within the project area, the
protection and avoidance of columnar cacti (e.g.,
saguaro) wherever possible is recommended to
minimize potential impacts to the lesser long-
nosed bat and its habitat.
Mexican spotted owl T Nests in canyons and dense Suitable habitat does not exist within the project
(MSO) forests with multi-layered foliage | area. The nearest potential habitat occurs in the
(Strix occidentalis structure. Prefers older mixed- Bradshaw Mountains, more than 20 miles to the
lucida) conifer or pine-oak forests with north.
cool microclimates. Elevation:
4,100-9,000 ft. amsl.
Razorback sucker E Riverine and lacustrine areas, Suitable habitat does not exist within the project

area. The nearest potential habitat occurs along
the Agua Fria River and at Lake Pleasant, less
than 10 miles to the east.




Table 1 Seecies Excluded from Evaluation (Continued)
Species Status | Habitat Requirements Exclusion Justification

Sonoran pronghorn E Broad intermountain alluvial Although creosotebush-bursage habitat exists in
(Antilocapra americana valleys with creosote-bursage and | the project area, the species” known range is
Sonoriensis) paloverde-mixed cacti more than 60 miles southwest of the project
associations. Prefers bajadas for area. No pronghorn have been documented north
fawning areas and sandy dune of Interstate 8 since 1990 (USFWS 1998).
areas for seasonal foraging.
Elevation: 2,000-4,000 ft amsl.
Southwestern willow E Cottonwood/willow and tamarisk | Suitable habitat does not exist within the project
flycatcher vegetation communities along area. The nearest potential habitat occurs along
(Empidonax traillii rivers and streams. Elevation: the Agua Fria River and at Lake Pleasant, less
extimus) <8,500 ft amsl. than 10 miles to the east.
Yellow-billed cuckoo C Large blocks of riparian Suitable habitat does not exist within the project
(Coccyzus americanus) woodlands (cottonwood, willow area. The nearest potential habitat occurs along
or tamarisk galleries). Elevation: the Agua Fria River and at Lake Pleasant, less
<6,500 ft amsl. than 10 miles to the east.
Yuma clapper rail E Fresh water and brackish Suitable habitat does not exist within the project
(Rallus longirostris marshes. Elevation: <4,500 ft. area. The nearest potential habitat occurs along

the Agua Fria River and at Lake Pleasant, less
than 10 miles to the east.

yumanensis)

Key:

E = Federally listed as Endangered under the Endangered Species Act (ESA)
T = Federally listed as Threatened under the ESA

C = Federally listed as Candidate under the ESA

2.2.3 Species Evaluation - Sonoran Desert Tortoise (Gopherus agassizii)

Life History Information

The genus Gopherus is comprised of four species that occur throughout the southern United
States and Mexico. The desert tortoise (G. agassizii) is a resident of southwestern low deserts,
mainly the Mojave and Sonoran deserts. It occurs from southeastern California, southern
Nevada, extreme southwestern Utah, western Arizona, southward through Sonora and into
northern Sinaloa, Mexico. In the United States, tortoises west and north of the Colorado River
are considered a distinct population (Mojave Population). Tortoises east and south of the
Colorado River are included in the Sonoran Population. These two populations are not distinct
taxa, although they differ genetically and morphologically and are treated separately under the
Endangered Species Act (ESA).

The desert tortoise inhabits well-drained sandy loam soils in plains, alluvial fans and bajadas,
although they occasionally occur in dunes, edges of basaltic flow and other rock outcrops, and in
well-drained and vegetated alkali flat. However, since the hot, dry, low valleys of the lower
Sonoran Desert typically have annual precipitation of less than two inches, tortoises may be less
likely to occur in these flats. Sonoran desert tortoises are found predominantly on rocky slopes
and 1n bajadas within the Sonoran desertscrub biotic community, particularly in caliche cut banks
of washes.




The Mojave Population of desert tortoises was listed under the ESA in April 1990 as a threatened
species. The Mojave Population has most likely declined in many locations due to direct loss of
individuals and habitat degradation and fragmentation. Individual losses were associated with
collection for pets, poaching, vehicular impacts, military activities, livestock trampling, disease,
and increased predation by ravens. Urban sprawl and livestock grazing are considered the main
causes of tortoise habitat loss. However, in a similar petition to list the Sonoran Population of the
desert tortoise, the USFWS determined that the Sonoran Population was relatively stable and did
not warrant listing under the ESA. Any tortoises occurring in the project area would belong to
the Sonoran Population.

Survey History

Current survey data is not available for this species. Occurrence data is taken primarily from the
AGFD HDMS Website. According to the AGFD, numerous records for the Sonoran desert
tortoise exist within the project vicinity.

Habitat Evaluation and Suitability

Potential habitat for the Sonoran desert tortoise occurs throughout the Hieroglyphic Mountains
and surrounding foothills. The majority of habitat within the project area is only marginally
suitable for desert tortoises. Tortoises may utilize well-vegetated plains and alluvial fans,
particularly during high-activity periods such as the monsoon season. South of Dove Valley
Road, creosote-bursage habitat is interspersed with paved roads, dirt residential roads, and
residential development. However, Padelford Wash provides an alluvial fan for potential use by
desert tortoises. In addition, the portion of the project area north of Dove Valley Road becomes
relatively more hilly and dissected by more washes than the portion south of Dove Valley Road.
These hills and washes may provide shelter sites for tortoise burrows. The majority of potential
habitat within the study area occurs in this location.

Project actions may result in disturbance to potential habitat for Sonoran desert tortoises.
Therefore, mitigation measures should be implemented in order to alleviate any potential impacts
to Sonoran desert tortoises occurring in the project area. Mitigation measures are outlined in
Section 6.

Analysis and Determination of Effects

In summary, the following situations exist with regard to this species in the study area:
a) Occurrence records for Sonoran desert tortoises exist within the project vicinity;
b) Potential habitat for Sonoran desert tortoises exist within the project area;

¢) Project activities will result in ground-disturbing activities;
d) Mitigation measures will be required.

Therefore, this project may impact Sonoran desert tortoise individuals, but is not likely to result
in a trend toward federal listing or loss of viability.

2.2.4 State Sensitive Species

As part of the NEPA scoping process, a letter describing the project was sent to the AGFD to
inform them of the project and to solicit comments. Specifically, the letter requested any specific



concerns, suggestions or recommendations the agency may have related to the project as well as
a list of sensitive species that may occur within the project area.

The following sensitive species were identified by AGFD as occurring within the project
vicinity:
e Bat Colony (unspecified species);

e Sonoran desert tortoise (Gopherus agassizii);
e (alifornia leaf-nosed bat (Macrotus californicus).

Impacts to the Sonoran desert tortoise are discussed in Sections 2.2.3. Suitable roost sites for the
bat colony and California leaf-nosed bat do not occur within the project area. Although bat
species may forage within the project area, they are more likely to utilize the hills and washes
within the Hieroglyphic Mountains; therefore, this project will have no impacts on those species.

2.2.5 Protected Native Plants

The project area was surveyed for the presence of protected native plants. The following
protected plant species were found within the project area: ironwood (Olneya tesota), mesquite
(Prosopis spp.), yellow paloverde (Parkinsonia microphylla), buckhorn cholla (Cylindropuntia
[Opuntia] acanthocarpa), compass barrel cactus (Ferocactus wislizenii), teddy bear cholla (C.
bigelovii), prickly pear (Opuntia spp.), saguaro (Carnegia gigantea). Protected native plants
within the project limits may be impacted by construction activities. Therefore, the Arizona
Department of Agriculture should be notified at least 60 days prior to the start of construction to
afford commercial salvagers the opportunity to remove and salvage these plants.

2.3 Water Resources

2.3.1 Drainage

The study area is comprised of desert rangeland with scattered buildings that for the most part
have not altered historical drainage patterns. Padelford Wash is the most significant natural
drainage feature of the area, traversing it in a north-south direction. Several other washes follow
the general direction of Padelford Wash. The CAP Canal and its protection levees cut across the
study area, intersecting all drainage ways.

The main channel of Padelford Wash is well defined and incised from its origin north of SR 74
to a point approximately 0.25 miles north of the Dove Valley Road alignment, where it opens
onto an alluvial fan. The floodplain of the alluvial fan is about one mile wide at the intersection
with the CAP Canal, continuing its expansion to the south. Flood Insurance Study Reports and
sections of the Wittmann Area Drainage Master Study address the hydrologic characteristics of
the wash and delineate its floodplain.

The protection levees on the north side of the CAP Canal intercept flows from the Padelford
Wash alluvial fan and other drainage ways into a flood pool that extends approximately 500 to
1,000 feet to the north. Overchutes spaced along the length of the levees serve as outfall
structures that allow flows from the flood pool to cross over the CAP Canal and discharge into
downstream channels to the south.



The CAP Canal structures and a box culvert at the intersection of 163 Avenue and Jomax Road
are the only significant man-made drainage features in the study area. Existing roads south of
Dove Valley Road have rolling alignments that allow free passage of storm flows. Flooding of
the roadways occurs during rainfall events. The area between Dove Valley Road and SR 74 is
mostly undisturbed.

2.3.2 Waters of the United States

Section 404 of the Clean Water Act establishes a permit program for activities that will discharge
dredged or fill material into “waters of the United States”. Such waters include the following:
(1) waters, lakes, rivers, and streams that are navigable waters of the United States, including
adjacent wetlands; (2) tributaries to navigable water of the United States, including adjacent
wetlands; and (3) other waters, such as isolated wetlands and intermittent streams, the
degradation of which could affect interstate commerce. The delineation of waters of the United
States is the responsibility of the U.S. Army Corps of Engineers.

Most natural channels in the study area may be considered to fit the criteria for designation as
jurisdictional waters of the United States and would therefore be regulated by the U.S. Army
Corps of Engineers. In recent times, streams that are tributaries to waterways of regional
significance, such as the Agua Fria River, have been given jurisdictional waters designation.
Construction of roadway improvements within the delineated jurisdictional waters will require
permits issued by the Corps.

2.4 Floodplains

The 100-year floodplains have been delineated in the study area for Padelford Wash and are
shown on Figure 2. Base flood elevation lines have been developed for the inactive alluvial fan.
All alternative alignments conflict in varying degrees with delineated 100-year floodplains,
especially those crossing the CAP canal near the existing 163™ Avenue alignment.

2.5 Air Quality

This project is located in the Phoenix Metropolitan Non-Attainment Area, which means that air
quality in the region does not meet National Ambient Air Quality Standards (NAAQS) for ozone
(O3) and particulates (PM).

The proposed project will add lanes to the existing road and construct a new road in parts of the
study area where no road presently exits. Through travel lanes of greater than one-half mile in
length will be added. Therefore the project will require conformity analysis by the Maricopa
Association of Governments to ensure that the additional roadway does not cause or contribute to
new violations of the air quality standards, and conforms to the existing air quality improvement
plans.

Roadway construction activities may result in some deterioration of the existing air quality on a
temporary basis. Such impacts are expected to be localized and temporary. Dust generated by
construction activities will be controlled in accordance with County Air Pollution Regulations
and as stipulated in the required County Earthmoving Permit.
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2.6 Noise

Sound from highway traffic is generated primarily from a vehicle’s tires, engine, and exhaust. It
is commonly measured in decibels and is expressed as "dB." Sound occurs over a wide range of
frequencies. However, not all frequencies are detectable by the human ear. Therefore, an
adjustment is made to the high and low frequencies to approximate the way an average person
hears traffic sounds. This adjustment is called A-weighting and is expressed as "dBA.". Also,
because traffic sound levels are never constant due to the changing number, type and speed of
vehicles, a single value is used to represent the average or equivalent sound level and is
expressed as "Leq."

MCDOT adopted a Noise Abatement Policy in April 2001 to set guidelines to determine the
need, feasibility, and reasonableness of noise abatement measures for all roadway projects. The
noise abatement criteria are shown in Table 2.

Table 2: Noise Abatement Criteria
- _rx©r == 0 "///"/—/"" "
éxctlvnty £Ba Description of Land Use Activity Areas
ategory Leq
Lands on which serenity and quiet are of extraordinary significance
A 57 and serve an important public need and where the preservation of those
(exterior) qualities is essential if the area is to continue to serve its intended
purpose.
B 67 Picnic areas, recreation areas, playgrounds, active sports areas, parks,
(exterior) residences, motels, hotels, schools, churches, libraries and hospitals.
C 72 Developed lands, properties or activities not included in categories A
(exterior) or B above.
D -- Undeveloped lands.
E 52 Residences, motels, hotels, public meeting rooms, schools, churches,
(interior) libraries, hospitals and auditoriums.
Note: Primary consideration is given to exterior areas (Category A, B or C) where frequent human activity
occurs. However, interior areas (Category E) are used if exterior areas are physically shielded from the
roadway, or if there is little or no human activity in exterior areas adjacent to the roadway.

Activity categories B, C, and D exist within the study area. The portion of the study area north
of Dove Valley Road is currently undeveloped. Scattered residential areas exist in the southern
portion of the study area between Jomax Road and Dove Valley Road. These residences
represent the existence of sensitive noise receptors. As the area develops, the creation of
additional receptors is expected. The potential noise impacts that would be created by the
proposed roadway will need to be evaluated.

If it is likely that the predicted noise levels will eventually approach or exceed the noise
abatement criterion, or cause a substantial increase over the existing traffic noise level, MCDOT
will evaluate the impacted properties for possible abatement. Noise abatement measures must be
reasonable and feasible. Feasibility deals primarily with engineering considerations (e.g.,
whether a barrier can be built given the topography of the location; whether a substantial noise
reduction can be achieved given certain access, drainage, safety, or maintenance requirements;
whether other noise sources are present in the area). The reasonableness of any noise abatement
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measure will be discussed with the affected property owners and mutual agreement is required
for construction of a barrier.

2.7 Hazardous Materials

A preliminary investigation was conducted by Archaeological Consulting Services, Ltd. (ACS)
to identify sites in the project area that may contain hazardous wastes and substances. This
investigation consisted of a review of available federal and state environmental databases and the
performance of site visit to confirm information from the databases and to note additional field
observations.

The database review did not identify the presence of any hazardous materials. The site visit
observed wildcat dumping of household wastes at various locations along the 167" Avenue
alignment between Dove Valley Road and State Route 74.

No hazardous materials concerns were identified other than the household waste dumping. ACS
concluded that no further investigation of hazardous materials is required at this time. Once the
project design is completed, concrete structures that will be affected by the project construction
will require asbestos and/or lead-based paint sampling. If suspected hazardous materials are
encountered during project work, activities should cease and the project engineer notified so that
arrangements can be made to properly assess the material.

2.8 Prime and Unique Farmland

The Farmland Protection Act of 1981 (FPPA) requires the identification and consideration of
adverse effects on the preservation of farmland. Identification is made of farmland that is prime,
unique, or of statewide or local importance.

Prime farmland is land that has the best combination of physical and chemical characteristics for
producing food, feed, fiber, forage, oilseed, and other agricultural crops with minimum inputs of
fuel, fertilizer, pesticides, and labor, without intolerable soil erosion, as determined by the
Secretary of Agriculture.

Unique farmland is land other than prime farmland that is used for the production of specific
high-value food and fiber crops, as determined by the Secretary of Agriculture. It has the special
combination of soil quality, location, growing season, and moisture supply needed to produce
high quality or high yields of specific crops.

Farmland that is of statewide or local importance is land in addition to prime or unique farmland
that is important to the production of important crops. Designation of this farmland is made by
state or local agencies.

Land in the study area consists of scattered residential developments and vacant land. Therefore,
impacts on prime or unique farmland or other farmland of statewide or local importance are not
expected to be created by the proposed project.
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2.9 Section 4(f) Resources

Section 4(f) of the U.S. Department of Transportation Act states that FHWA “may approve a
transportation program or project requiring publicly owned land of a public park, recreation area,
or wildlife and waterfowl refuge of national, state, or local significance, or land of a historic site
of national, state, or local significance (as determined by the federal, state, or local officials
having jurisdiction over the park, area, refuge, or site) only if there is no prudent or feasible
alternative to using that land and the program or project includes all possible planning to
minimize harm to the park, recreation area, wildlife refuge, or historic site resulting from the
use.” (49 U.S.C 303)

The “use” of a Section 4(f) resource, as defined by 23 CFR 771.135(p), occurs when (1) land is
permanently incorporated into a transportation facility; (2) there is a temporary occupancy of
land that is adverse in terms of the statute’s preservationist purposes; or (3) there is a
constructive use of the land. A constructive use of a Section 4(f) resource occurs when the
transportation project results in an indirect impact to Section 4(f) resources. In such cases, the
project does not physically incorporate the resource but is close enough to severely impact
associated activities.

The Central Arizona Project (CAP) Trail is a Section 4(f) property. This recreational trail is
planned on the unfenced strip of land, approximately 20 feet wide, between the CAP canal
security fence and the canal property boundary line. The general trail location is on the downhill
side of the canal. Multiple recreation uses of the trail are planned. These uses include walking,
jogging, equestrian use, bicycling, and in-line skating if paved. This facility was designated as a
National Recreation Trail by the Secretary of the Interior on June 3, 2003.

This property will require the completion of a Section 4(f) evaluation in accordance with NEPA
and the procedures specified by the Department of Interior.

12



3.0 Socioeconomic Environment

3.1 Land Jurisdiction and Ownership

The 163" Avenue corridor is located in an area of projected change and development within
Maricopa County. It lies in the northwest portion of the Phoenix urban area. The area was once
completely within the jurisdiction of Maricopa County. Subsequent annexations have brought
part of the area into the cities of Peoria and Surprise. The two cities have also identified
planning areas that extend beyond their corporate limits. Figure 3 illustrates the jurisdictional
areas.

Land ownership is a combination of private land, State Trust land administered by the Arizona
State Land Department, federal land administered by the U.S. Bureau of Land Management, and
the right-of-way for the Central Arizona Project (CAP) canal, which is administered by the U.S.
Bureau of Reclamation. The ownership patterns are illustrated on Figure 4.

The approximate percentages of the ownership categories are:

e Private - 50.2%

e State Trust-43.1%

e Bureau of Land Management - 4.3%
e Bureau of Reclamation - 2.4%

3.2 Land Use

3.2.1 Existing Land Use

The major portion of the study area is undeveloped vacant land. No development exists in the
northern portion of the area between Dove Valley Road and State Route 74. Limited residential
development has occurred in the southern portion between Jomax Road and Dove Valley Road.
This development consists of rural/estate single family homes interspersed with vacant land.
Other uses, which comprise small areas, include commercial, public facilities, and the CAP
canal. Existing land uses are illustrated on Figure 5.

The approximate percentages of existing land uses in the study area are:

e Vacant — 80.9%
e Residential — 18.5%
e (Other—0.6%
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3.2.2 Planned Future Land Use/Planned Developments

The cities of Surprise and Peoria have approved General Plans that identify the planned land uses
within their respective planning areas. These planning areas are illustrated on Figure 3.

The City of Surprise planning area occupies the southern portion of the study area between
Jomax Road and Dove Valley Road. The Surprise General Plan specifies the following land use
categories.

Commercial (C): Denotes retail areas larger than 25 acres. These sites are typically considered
community or regional commercial and may include major tenants and smaller stores or services.

Low Density Residential (LDR): Intended for predominantly single-family detached residential
development with densities of up to five dwelling units per acre (gross). Provides for a mix of
single-family, duplexes, townhouses, and low rise apartments would also be suitable. May also
include such supporting land uses as neighborhood shops and services, parks and recreation
areas, religious institutions, and schools.

Open Space (OS): Denotes areas that are to be precluded from development except for public
recreational facilities or nature preserves.

The City of Peoria planning area occupies the northern portion of the study area between Dove
Valley Road and SR 74.. The Peoria General Plan specifies the following land use categories.

Rural Residential (RR): Intended for predominantly large-lot single-family housing in a rural
setting. Provides for homes on one acre lots (gross) or larger, ranging up to ten acres in more
remote, unincorporated areas in the county.

Suburban Residential (1-3 DU/AC): Intended for large-lot, single-family housing. Density
ranges from one to three dwelling units per acre.

Approximate percentages of the planned land uses in the Surprise portion of the study area are:

e Commercial — 1.15%

e Low Density Residential — 54.4%
e Open Space —0.36%

e Rural Residential — 28.76%

e Suburban Residential — 15.33%

The City of Peoria planning area occupies the northern portion of the study area between Dove
Valley Road and SR 74. The Peoria General Plan specifies the following land use categories.

Business Park/Industrial: Denotes areas where major employment centers and uses may take
place. Provides for professional offices, research and development, wholesale and storage
warehouses, utility centers, the manufacturing, processing, repairing and packaging of goods and
ancillary eating and retail establishments.
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Community Commercial: Denotes areas where intense commercial development may take place
in the form of large-scale retail buildings and shopping centers having less than 500,000 square

feet total indoor commercial shopping or office space.

Mixed Use: Denotes areas where developments combining a mix of land use types (residential,
commercial, employment and business park) integrated with both active and passive open spaces
may take place.

Park/Open Space: Denotes areas that are to be precluded from development except for open
space and recreational facilities. Provides for areas in a relatively natural state (or be restored to
such) due to topographic or other natural conditions.

Public/Quasi-public: Denotes a use that is owned or operated by a governmental, nonprofit,
religious, or philanthropic institution and provides governmental, educational, cultural,
recreation, religious, or similar services.

Residential/Estate (0-2 du/ac), Target density=1 du/ac: Denotes areas where large-lot single-
family residential development is desirable. Provides for sufficient open space and lots that
create an open environment.

Residential/Low (2-5 du/ac), Target density=3 du/ac: Denotes areas where detached moderate-
sized lot, single-family residential development is desirable. Provides for areas of increased
density while maintaining a detached single family residential character.

Residential/Medium (5-8 du/ac), Target density=6 du/ac: Denotes areas where single family
detached and attached residential homes are desirable. Provides for areas suitable for single
family, townhome, patio home and multi-family type units.

Residential/Medium High (8-15 du/ac), Target density=12 du/ac: Denotes areas where multi-
family residential development is appropriate. Provides for areas of attached single-family
homes, apartments, condominiums and townhouses.

Approximate percentages of the planned land uses in the Peoria portion of the study area are:

e Business Park/Industrial — 2.18%
e Community Commercial —0.96%
Mixed Use — 1.74%

Public/Open Space — 14.79%
Public/Quasi-Public — 0.07%
Residential/Estate — 19.00%
Residential/Low — 56.14%
Residential/Medium — 4.07%
Residential/Medium High — 1.05%

Planned land use for the two cities is shown on Figure 6
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3.2.3 Zoning

The zoning ordinances of the City of Surprise, the City of Peoria, and Maricopa County
designate zoning in the study area. The zoning categories that are present in the study area for
each jurisdiction are described below.

Surprise Zoning Categories

Planned Area Development (PAD): Intended to encourage innovations in residential,
commercial and industrial development that create greater opportunities for better housing,
recreation, shopping and employment. May include any development having one or more
principal uses or structures on a single parcel of ground or contiguous parcels.

R1-43: Provides for the development of single-family detached dwellings and directly related
complementary uses at a very low density. Intended to be strictly residential in character with a
minimum of disturbances due to traffic or overcrowding.

Peoria Zoning Categories

General Agricultural District (AG): This district serves two purposes. It is intended to
comprise lands devoted to agriculture related activities and other open field uses, and is intended
to constitute a ‘holding’ district to retain land in less intensive use until the time is appropriate
for more intensive development. Provides for agricultural uses; general uses, which include
guest ranches, veterinary clinics, or single-family dwellings; public and quasi-public uses, which
include water pumping plants and storage tanks, places of worship, public recreational uses, and
golf courses; group homes; and public/charter and private schools.

Planned Community District (PCD): The district accommodates large-scale development and
offers an alternative development process while conforming to the policies and programs
contained within the Peoria General Plan. Provides for residential, commercial professional,
industrial or other activities, including combinations of uses.

SR-43: Suburban Ranch District: The principal purpose of this zoning is to provide for and
conserve existing rural and low-density residential uses. Provides for rural and low-density
residential uses, raising of soil crops, public parks, group homes, churches and places of worship,
and public utility facilities.

Maricopa County Zoning Categories

Rural-43: Rural District: The principal purpose of this zoning district is to conserve and
protect farms and other open land uses. Provides for both farm and non-farm residential uses
and recreational and institutional uses.

R1-6, R1-7, R1-8, R1-10, R1-18: Single-Family Residential District. This zoning district 1s
intended to conserve and protect single-family residential development of varying lot sizes.

Provides for single-family dwellings, churches, schools, parks, playgrounds, and other
community facilities.

R-2: Multiple Family Residential Zoning Districts: Intended for single-family attached or
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detached dwellings and limited multiple-family residential projects. Provides single-family, two-
family, and limited multiple-family dwellings and other uses permitted in the single-family
residential zoning district.

The percentages of zoning in the three jurisdictions within the study area are as follows:
Peoria

e SR-43-44.67%
e Ag—29.84%
e PCD-25.79%

Surprise

e PAD -2490%
o Desert Oasis — 16.16%
o Legacy Village — 2.08%
o Sierra Norte — 0.73%
o Asante —0.01%

e RI1-43-75.1%

Maricopa County

e RI1-10-0.37%

e RI-18-0.36%

e RI1-6-7.57%

e RI-7-3.02%

e RI-8-3.62%

e R-2-0.78%

e Rural-190 - 1.64%
e Rural-43 — 82.64%

The existing zoning is illustrated on Figure 7.
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3.3 Demographic Characteristics

3.3.1 Population and Employment

As a basis for describing the population characteristics and employment conditions, data from
the 2000 U. S. Census and the 2005 Special Census were compiled for Maricopa County, the
City of Peoria, and the City of Surprise.

The population characteristics of the three jurisdictions for the two census years are shown in
Tables 3 and 4. Between 2000 and 2005, the two cities and Maricopa County experienced high
population growth. Surprise grew over 200% during this period and Peoria grew by 50%. The
rates are higher than Maricopa County, which grew by 17% during this same period.

Figure 8 Census Areas [n 2000, the population in all three jurisdictions was primarily white,
with 77.4% in Maricopa County, 84.9% in the City of Peoria, and
86.0% 1in Surprise. The largest minority group in all three
[ jurisdictions was Hispanic (any race). Hispanics made up 24.8% in
\ Maricopa County, 15.4% in Peoria, and 23.3% in Surprise. As

; shown in Table 4, these percentages remained similar in 2005. The
largest change was in Surprise, where the white percentage decreased
from 86.0% to 82.1% and the Hispanic percentage decreased from
23.3% to 18.7%.

Maricopa County

In 2000, the percentage of the population over 65 was substantially
higher in Surprise (25.4%) than in Peoria (14.4%) and Maricopa
County (11.7%). By 2005, these percentages were lower for all three
jurisdictions, with Surprise remaining the highest at 17.3%. The
poverty status in all three jurisdictions remained relatively stable
: between 2000 and 2005.

. In the subject area, the smallest unit for which U.S. Census data are
reported in the study area is the block group. The study area is
located within a block group that covers a much larger area. Thus,
exact data for the study area are not available. Figure 8 illustrates a
comparison of the areas covered by Maricopa County, the census
tract, the block groups, and the study area.

Table 3 exhibits data from the 2000 census for total population, sex,
age, and race characteristics for the block group within which the
study area is located. Poverty status and employment data are
reported only for the census tract level. Table 3 shows these data for
the census tract within which the study area is located. The 2005
special census did not include block group data.

Study Area Census Block Group
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Table 3: Demograghic Characteristics 52000!
r'——r——y——

Maricopa County Peoria Surprise Study Area
Population Characteristics Number  Percent | Number Percent | Number Percent | Number Percent
Total Population 3,072,149  100.0% | 108,364  100.0% 30,848 100.0% 6,370 100.0%
Sex and Age
Male 1,536,473  50.0% 52,058 48.0% 15,158 49.1% 3,055 48.0%
Female 1,535,676  50.0% 56,306 52.0% 15,690 50.9% 3,315 52.0%
Over 65 358,979 11.7% 15,652 14.4% 7,843 25.4% 3,805 59.7%
Race
White Alone 2,376,359  77.4% 92,050 84.9% 26,521 86.0% 6,144 96.5%
Black/African American 114,551 3.7% 3,012 2.8% 806 2.6% 37 0.6%
American Indian 56,706 1.8% 734 0.7% 134 0.4% 24 0.4%
Asian 66,445 2.2% 2,077 1.9% 329 1.1% 43 0.7%
Native Hawaiian/Pacific Islander 4,406 0.1% 120 0.1% 16 0.1% 2 0.0%
Other 364,213 11.9% 7,686 7.1% 2,427 7.9% 81 1.3%
2 or more races 89,469 2.9% 2,685 2.5% 615 2.0% 39 0.6%
Hispanic (any race) 763,341 24.8% 16,699 15.4% 7,184 23.3% 183 2.9%
Total Families 763,110 100.0% 29,299 100.0% 9,723 100.0% 2,582 100.0%
Poverty Status
Families 61,519 8.1% 968 3.3% 550 5.7% 168 6.5%
Individuals 355,668 11.6% 5,627 52% 2,689 8.7% 752 11.8%
Employment Characteristics Number  Percent | Number Percent | Number Percent | Number Percent
Civilian Labor Force 1,498,223 100.0% 51,838 100.0% 11,080 100.0% 1,921 100.0%
Employed 1,427,292 95.3% 49,793 96.1% 10,443 94.3% 5,080 94.7%
Unemployed 70,931 4.7% 2,045 3.9% 637 5.7% 285 5.3%
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Table 4: Demograghic Characteristics !20052

Maricopa County Peoria Surprise
Population Characteristics Number Percent Number Percent Number Percent
Total Population 3,590,804 100.0% 141,941 100.0% 91,411 100.0%
Sex and Age
Male 1,803,398 50.2% 68,390 48.2% 45,478 49.8%
Female 1,787,406 49.8% 73,551 51.8% 45,933 50.2%
Over 65 390,265 10.9% 16,077 11.3% 15,826 17.3%
Race
White Alone 2,812,857 78.3% 118,889 83.8% 75,043 82.1%
Black/African American 138,052 3.8% 6,486 4.6% 3,003 3.3%
American Indian 66,930 1.9% 521 0.4% 47 0.1%
Asian 96,828 2.7% 5,600 3.9% 1,490 1.6%
Native Hawaiian/Pacific Islander 3,842 0.1% 50 0.0% 0 0.0%
Other 390,229 10.9% 8,001 5.6% 9,275 10.1%
2 or more races 82,066 2.3% 2,394 1.7% 2,553 2.8%
Hispanic (any race) 1,047,360 29.2% 26,410 18.6% 17,136 18.7%
Total Families 871,240 100.0% 36,837 100.0% 25,586 100.0%
Poverty Status
Families 82,768 9.5% 0 0.0% 0 0.0%
Individuals 448,851 12.5% 7,665 5.4% 6,764 7.4%
Employment Characteristics Number Percent Number Percent Number Percent
Civilian Labor Force 1,803,695 100.0% 68,655 100.0% 37,382 100.0%
Employed 1,704,848 94.5% 63,760 92.9% 35,519 95.0%
Unemployed 98,847 5.5% 4,895 7.1% 1,863 5.0%
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The racial composition in the relevant block group was overwhelmingly white at 96.5 %, which
1s higher than any of the three jurisdictions. The largest minority group was Hispanic (of any
race) with 2.9%, which is substantially lower than the three jurisdictions. The poverty status in
the block group was similar to that of the county but higher than the two cities. The percentage
of persons over 65 was substantially higher (59.7%) in the block group than in any of the
jurisdictions. This condition is due to the large portion of the block group that contains
retirement communities. While it is not possible to determine the portion of this percentage that
is within the study area, it is thought to be much lower.

3.3.2 Title VI/Environmental Justice

Title VI of the Civil Rights Act of 1964 and related statues seeks to assure that individuals are
not subjected to discrimination on the basis of race, color, national origin, age, sex, or disability.
Executive Order 12898, entitled Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, was issued in February 1994. The executive order
requires federal agencies to identify and avoid “disproportionately high and adverse effects of its
programs, policies, and activities on minority populations and low-income populations”.

The United States Department of Transportation (USDOT) issued its final order to implement
these provisions on April 15, 1997. This final order requires that information be obtained
concerning the race, color or national origin, and income level of populations served or affected
by the proposed action. It further requires that steps be taken to avoid disproportionately high
and adverse effects on these populations.

As described in Section 3.3.1, minority populations are present in the study area, but represent a
very small portion of the total. The percentage of low-income persons, while higher than in the
cities of Peoria and Surprise, is almost identical to that of Maricopa County. These percentages
are well below the general guidelines for the definition of a substantial population. It is unlikely
that the project would cause disproportionate impacts on these populations.

The percentage of persons over age 65 in the study area, as it is defined by the Census block
group, is much higher than the surrounding jurisdictions due to the presence of large retirement
communities in the area. The portion of this population that is actually within the defined study
area cannot be determined from available data. However, the future definition and evaluation of
impacts should clearly document the potential effects on this group. Care should be taken to
ensure their participation in future public involvement activities.

4.0 Cultural Resources

Available archacological and historic records were reviewed to identify previous studies and the
number and types of previously identified cultural resources in the area. Sources examined for
this overview included site and project files at the State Historic Preservation Office (SHPO) and
the AZSITE Cultural Resources Database (AZSITE). Historic General Land Office (GLO) maps
were also reviewed at the Bureau of Land Management (BLM) Arizona State Office.
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4.1 Results of the Literature Review

The results of the literature review indicate that 12 cultural resource projects have been
conducted and that 27 previously recorded prehistoric and historic cultural resource sites are
present within the boundaries of the review area. A summary of the previous research is provided
in Table 5. Table 6 lists the previously recorded sites and specifies their eligibility for the
National Register of Historic Places. (NRHP). The GLO plats are summarized in Table 7.

Table 5: Summag of Previous Archaeological Research

Location Agency No./Project Description Reference(s)
TSN/R1W/§19, 20 | 1972-5.ASM/Granite Reef Aqueduct Kemrer et al. 1972
TSN/R2W/§23, 24, 26 TR S . T _ = o =
TSN/R1W/§19, 20 | 1976-40.ASM/76-029.ASU/Granite Reef ~Aqueduct = Brown 1977
- T5N/R2W/§23-26 | Reach 9 = -
TSN/R2W/§36 | 1987-189.ASM/MT STATESO620 | Roth 1987
TSN/R1IW/§6 1988-243. ASM/Hreroglyphlcs Survey Greenwald and Keller
TON/RIW/§31 1988

- T6N/R2W/§25, 26 | -

- T5N/R2W/§36 | 1998- 291. /ﬁl\/ﬂonrax & 163" Avenue e Shepard 19‘ﬁ7 == A
TSN/R1IW/§19 | 1999-525. .ASM/White Wing Road Survey Spalding 1999
TSN/R1IW/§18 | 2000-54.ASM/Marisol Ranch Survey | Schroeder 2000
T6N/R1W/§30, 31 2000-127.ASM/SR 74/US 60 Lake Pleasant Shepard 2000
T6N/R2W/§25, 26 | AR
TSN/R1IW/§18 | 2001-235.ASM/Surprise 640 Survey Yunker and Foster 2001

TSN/RIW/§19, 30
TSN/R1W/§24, 25
T5SN/R2W/§22
TAN/RIW/§1

2001-775.ASM/Phase 2 PM 10 Roads

: 2002-291. ASM/Recharge Well Field Survey

2003-597.ASM/260 Acres at 163 Ave & Jomax Rd

Rogge et al. 2001

Condrey 2002
Hart 2002

Table 6: Summam of Previouslx Recorded Cultural Resources

Site Number Location Site Type Eijglfll)illll) by Reference(s)
AZ T:3:14(ASU) | TSN/R2W/§23 | Sherd/lithic scatter | Eligible AZSITE )
AZ T:3:15(ASU) | TSN/R1IW/§19 | | Sherd/lithic scatter w/ rock Eligible AZSITE

e, _ platform | B
AZ T:3:19(BLM) T6N/R1W/§31 | Hohokam artifact scatter | Noteligible | AZSITE
AZ T:3:49(ASM) | T6N/R1W/§31 Horpﬁz}m artifact scatter | No data | Greenwald and Keller 1988
AZ T:3:50(ASM) | T5N/RIW/§6 | Historic mine No data Greenwald and Keller 1988
AZ T:3:180(ASM) | TSN/R1W/§18 Late  Archaic chipping @ Eligible Schroeder 2000

- | station |
AZ T:3:181(ASM) | TSN/R1W/§18 | Historic trash scatter 7 Ellglble Schroedefrg@()iﬁf -
AZ T:3:182(ASM) | TSN/R1W/§18 Late  Archaic chxppmg Eligible Schroeder 2000

- | | station | _ -
AZ T:3:183(ASM) | T5SN/RIW/§18 | Late Archaic rock ring . Eligible Schroeder 2000
AZ T:3:184(ASM) | T5N/RI1IW/§18 | Late Archaic rock ring . Eligible Schroeder 2000
AZ T:3:185(ASM) | TSN/R1W/§18 Late  Archaic chipping Eligible Schroeder 2000
station

AZ T:3:186(ASM) WTSrI\/RIW/§18 | Late Archalc structure | Eligible | SchroederZ@Q -
AZ T:3:187(ASM) | TSN/R1W/§18 | Late Archaic rock ring ‘Eligible ' Schroeder 2000 ”
AZ T:3:188(ASM) | T5N/R1W/§18 Late  Archaic  chipping Eligible Schroeder 2000

| station w/ rock ring




Table 6 Summa[x of Previouslx Recorded Cultural Resources SContinuedZ

Site Number Location Site Type Eligibility Reference(s)
AZ T:3:189(ASM) | TSN/RIW/§18 | Late Archaic rock ring _ Eligible | Schroeder 2000
AZ T:3:190(ASM) | TSN/R1IW/§18 | Late  Archaic chlppmg Eligible Schroeder 2000
| , | station | S
AZ T 3 191(ASM) | TSN/R1W/§18 | Historic trash scatter _ Eligible | Schroeder 2000
AZ T:3:192(ASM) | TSN/R1IW/§18 loite Archalc rock ring . Eligible Schroeder 2000
AZ T:3:193(ASM) | TSN/RIW/§18 | Late 'Archaic rock ring . Eligible Schroeder 2000
AZ T:3:194(ASM) | TSN/R1W/§18 Historic trash scatter . Eligible | Schroeder}OOO =
AZ T:3:195(ASM) | TSN/R1W/§18 Late  Archaic  chipping Eligible Schroeder 2000
i B e .- | station w/ rock cluster - | -
AZ T:3:196(ASM) | TSN/RIW/§ 18 Middle-Late Archaic = Eligible Schroeder 2000
. | chipping station i |
AZ T:3:197(ASM) | TSN/RIW/§18 | Late Archaic rock ring w/ | Eligible Schroeder 2000
| o possrble tabular knife |
AZ T:3:200(ASM) | T6N/R2W/§26 | Historic GLO road . Not eligible | Shepard 20207
AZ T:3:201(ASM) | T6N/R2W/§25 | lﬁstorlc GLO road Not eligible | Shepard 2000
AZ T:3:276(ASM) | TSN/RIW/§7 | Historic mine Not eligible | Hasbargen 2003
AZ T:7:272(ASM) T4N/R2W/§ Historic trash scatter Not eligible = Hart 2002

Table 7: Summag of GLO Plats

Township/Range Year Comments
T4N/RIW | 1894 | Nothing depicted within review area - e
_TAN/R2ZW | 1994 ‘ Nothing depicted within review area
TSN/RIW | 1922 | Several unnamed local access roads, J.A. Dewar property in§31 (SE%SW%)
T5N/R2W 1916  Castle Hot Springs to Beardsley Road, several unnamed local access roads, field

e | in §26 (NEANWY) = )

T6N/R1W - 1940 | Two local access roads in §30 and 31 B B
TO6N/R2W 1924 Several local access roads

4.2 Cultural Sensitivity Evaluation

As described above, numerous cultural resources have been documented in the review area. In
addition, many Native American groups have a long history of use and/or settlement either
within or in the vicinity of the review area. Over time, the territories recognized by the various
groups have shifted under pressures of population movements, conflict among neighbors, the
advent of Spanish, Mexican, and Anglo competition for land and resources, and the more recent
resettlement policies of the federal government; however, many groups still maintain traditional
ties to the larger region.

Although large portions of the review area have yet to be surveyed for the presence of cultural
materials, the review area has the potential to be of high cultural sensitivity. Of particular
importance are often indistinct or obscure surface features such as rock rings, rock alignments,
and rock piles, present at several of the prehistoric sites within the review area; quarries;
geoglyphs and petroglyphs; trails; and shrines associated with the area’s prehistoric and
protohistoric occupation. These sites have the potential to inform on land use and subsistence
activities, settlement patterns, and trade and exchange networks. Rock art, intaglios, and “earth
figure” sites may reveal aspects of tribal organization and integration as well as provide insights
regarding possible links between mythology, oral histories, and cultural practices. All of these
site types may be considered eligible under Criterion D. In addition to the known archaeological
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sites that have been documented along the proposed 163 Avenue corridor, any future
undertaking needs to take into consideration the area’s potential for containing TCPs and other
significant cultural landscapes.

Historic properties are likely to occur in the review area. Evidence of historic trails and wagon
roads, many of which are shown on GLO maps dating to the late nineteenth and early twentieth
centuries, are present in the review area. Some of these sites played an important role in the
region’s history of transportation and settlement, while others may be related to important
persons; therefore, they may be eligible under Criteria A, B, and/or D.

4.3 Summary of Results and Recommendations

The literature review and culture-historical overview for the 163 Avenue Corridor
Improvement Project illustrates the potentially complex interrelationship between current Native
American concerns regarding the area, and by extension, the complexity of sorting out the
potential archaeological resources that may occur within the review area boundaries. Thus, as
previously stated, this document should be considered a preliminary study designed to evaluate
the cultural sensitivity of the proposed alignments; additional research will be necessary in future
stages of the project.

The results of the literature review indicate that at least 27 previously recorded cultural resource
sites are within the 1.0-mi radius review area. Of these, 20 are considered eligible for listing on
the NRHP, five are considered not eligible, and two require further research to decide eligibility
or were otherwise not evaluated. Only one known site, AZ T:3:201(ASM), a historic road
recommended as not eligible, overlaps with any of the proposed alignments.

In addition to the previously recorded sites, GLO plats indicate that numerous historic roads
cross the review area. Once a preferred alignment is selected, a pedestrian survey should be
conducted to ascertain their location, document any potential disturbance by the current
undertaking, and provide eligibility and treatment recommendations.

Although 12 previous cultural resource projects have been conducted within the review area,
large sections of the review area have yet to be surveyed, and very little of the proposed
alignments have been examined. Given the number and type of archaeological sites known to be
present within the review area, there is a high potential for the presence of additional cultural
resources in those areas not previously surveyed. It is recommended, therefore, that previously
uninvestigated areas selected as potential routes for the 163" Avenue alignment receive a Class
I1I cultural resources survey, as well as any areas that were surveyed for cultural resources ten or
more years ago. In addition, future phases of the project will need to examine original site
documentation and maps of the previously recorded sites; supplementary ground survey may be
required to confirm their location and surface extent, and assess their present condition.

Future phases of this project also will need to consult other important sources of relevant
information. At a minimum, a comprehensive archival records search should be completed that
includes examination of written sources and historic maps from various agencies and
repositories, including cultural resource inventory files at the BLM Phoenix Field Office, ASLD,
and Arizona State Archives.
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Other sources of information of possible relevance to the review area include cultural resource
files at the Arizona State Library, university and local libraries, and other local museums and
historical societies. Historic accounts and Sanborn Fire Insurance maps should be consulted
where available to determine where historic properties might occur and the types of buildings,
industrial sites, and services that were in existence during the area’s historic occupation.

The information gathered by this research should be oriented towards addressing general
research questions that might be developed for this project, including prehistoric, protohistoric,
and historic Native American land use and occupation; historic Anglo settlement and industry;
transportation and communication; government undertakings; and cultural ecology, geography,
and historic land use. The results of such an endeavor will enhance our understanding of the
area’s prehistory and history, and will ensure adequate documentation and protection of its
cultural resources.
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TECHNICAL MEMORANDUM No. 3
FINAL CONCEPTUAL DRAINAGE REPORT

1 INTRODUCTION

1.1 Project Description

The existing 163™ Avenue from Jomax Road to approximately 380 feet south of Dove Valley
Road is a two-lane paved rural roadway in north-western Maricopa County, currently
classified as a Principal Arterial in the Maricopa County Department of Transportation
(MCDOT) Major Streets and Routes Plan. North of Dove Valley Road the roadway
alignment is undefined. The corridor traverses through sparsely developed and undeveloped
desert rangeland under the jurisdiction of the City of Surprise, the City of Peoria and
Maricopa County, ultimately serving as a link between Grand Avenue (US 60) and SR 74.
See the location map in Figure 1.

Maricopa County
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Figure 1 - Location Map

The project has been divided in two segments: the south segment between Jomax Road and
Dove Valley Road (approximately 4 miles-long), and the north segment between Dove
Valley Road and SR 74 (approximately 3 miles-long).

r’ Andes 163 Ave CIS :
tngneerine. Jomax Rd to SR 74
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The Access Control and Corridor Improvement Study (CIS) covers the entire project area
with the purpose of establishing a study centerline for the preferred corridor alignment. The
Final Conceptual Drainage Report addresses the five alignment alternatives previously
considered and the preferred alternative that resulted from analyses and stakeholder’s
meetings. A Design Concept Report (DCR) is being prepared separately for the south
segment of 163" Avenue, using the preferred alternative of the CIS as the basis. The purpose
of the DCR is to define the roadway centerline and major design features to guide impending
future development.

1.2 Purpose

This report summarizes data collected from a previously completed Candidate Assessment
Report, studies by the Flood Control District of Maricopa County (FCDMC), and field
reviews. The data includes points of concentration, peak flows and field conditions.
Evaluation of the data is the basis for identification of drainage impacts of proposed roadway
improvement alternatives and the planning of future enhancements.

The project scope requires the identification of major points of concentration and estimation
of 100-year and 50-year peak flow data based upon existing drainage reports. Hydrologic
data will be used in the hydraulic evaluation of proposed culverts.

1.3 Available Data

1.3.1 163 Avenue Candidate Assessment Report

The “163™ Avenue Candidate Assessment Report” was completed by MCDOT in 2004. The
purpose of the report was to identify a regional arterial street plan and to identify a preferred
alignment for the development of 163" Avenue between US 60 (Grand Avenue) and SR 74.

Drainage improvements for the preferred alternative (referred in this report as the CAR
Alternative) were identified by using a factor of 800 cfs per square mile of contributing
watershed at major wash crossings. Pages of the report addressing drainage are attached in
Appendix A, including a table of proposed culvert crossings. Drainage data from the CAR is
not used in this report, as new data has been developed based on studies completed by the
FCDMC.

Y¢Andes 163°AvecCis %
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1.3.2 Padelford Wash Floodplain Delineation Study (FDS)

The FCDMC completed the “Padelford Wash Floodplain Delineation Study” (FDS) in 2002.
Subsequently, a Letter of Map Revision was issued with an effective date of October 12,
2005, by which FEMA accepted the proposed floodplain delineation for the reach of
Padelford Wash between the CAP Canal and SR 74. Flow data from the Padelford Wash
FDS is used in this report in the estimation of peak flows at potential roadway wash
crossings. Original data from the FDS used in this report is included in Appendix A.

1.3.3 Wittmann Area Drainage Master Study (ADMS) Update

The Wittmann ADMS Update was completed in 2004. The study covered the area bounded
by the Hieroglyphic Mountains to the north and northeast, the White Tank Mountains and
McMicken Dam and its outlet channel to the south, the Agua Fria River to the east, and the
Hassayampa River basin to the west. The 163™ Avenue DCR/CIS project area is a subset of
the ADMS’ area. Basin delineation and flow data from the ADMS are used in this report to
estimate peak flows at potential roadway wash crossings. Original data is included in
Appendix A.

Preparation of the Wittmann Area Drainage Master Plan (ADMP) is underway. As of
December of 2006, work on the Wittmann ADMP has been focused on data collection and
review of the hydrology. Alternatives for improvements and recommendations are not yet
available to be included in this report.

Y7Andes 163 Ave CiS 3
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2 HYDROLOGY

2.1 Contributing Basins and Existing Drainage Systems

The delineation of major contributing basins was completed in the Wittmann ADMS Update.
A map of the watersheds that contribute flows to the project area is included in Figure 2. The
basin delineation was taken from the ADMS, as well as flow data for basin runoff, points of
concentration and routing segments.

The study area is comprised of desert rangeland with scattered buildings in the area south of
Dove Valley Road that for the most part have not altered historical drainage patterns.
Padelford Wash is the most significant natural drainage feature of the area, traversing it in a
north-south direction. Several other washes follow the general direction of Padelford Wash.

The CAP Canal and its protection levees cut across the study area, intersecting all drainage
ways. The CAP levees create impoundment pools that store flood waters and meter their
outfall through overchutes (pipes under the levees and crossing over the CAP Canal).
Storage capacity behind the CAP levees is sufficient to store the 100-year storm without
overtopping for the section within this project’s limits.

CAP Canal at the intersection with 163rd Avenue

The main channel of Padelford Wash is well defined and incised from its origin north of SR
74 to a point approximately 0.5 miles north of the Dove Valley Road alignment, where it
opens onto an alluvial fan. The fan splits into several channels that have shallow banks that
are overtopped during events of significance. The base of the alluvial fan is about 1 mile
wide at the intersection with the CAP Canal, continuing its expansion to the south. The CAP
levees make the alluvial fan inactive downstream of the canal, given the controlled release of
flows through overchutes.

Y7Andes 163" Ave CIS 4
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Padelford Wash - Typical shallow alluvial fan channel

The CAP Canal structures and a box culvert at the intersection of 163" Avenue and Jomax
Road are the only significant man-made drainage features in the study area. Existing roads
south of Dove Valley Road have rolling alignments that allow at grade passage of storm
flows. Flooding of the roadways occurs during rainfall events at dip wash crossings and in
sections of the road where washes flow along the pavement.

2.2 Points of Concentration and Peak Flows - Preliminary
Alternatives

2.2.1 Methodology

Points of concentration for five proposed alignment alternatives were identified by plotting
the proposed corridors on the basin areas taken from the Wittmann ADMS Update. The five
alignment alternatives considered in this report are:

e 171" Avenue Alignment: follows the 171* Avenue alignment from Patton Road to SR
74, staying clear of the Padelford Wash floodplain.

e West Alignment: also follows the 171* Avenue alignment, from just south of the
CAP Canal to north of Dove Valley Road, then north-east to the intersection of the
167" Avenue and SR 74 intersection. It also stays clear of Padelford Wash.

e CAR Alignment: as proposed in the CAR. On the 163" Avenue alignment to just
north of the CAP Canal, then turning north-west to the 167" Avenue alignment.

e [East Alignment: similar to the CAR Alignment, but crossing the CAP Canal to the
east of the existing crossing and turning north-west to the 167" Avenue alignment
further to the north than the CAR Alignment. It turns north-west along the ridge line
for the final 2 miles before the intersection with SR 74.

e 163rd Avenue Alignment: It stays on the 163™ Avenue alignment to just south of
Dove Valley Road, then turning north-west to the 167" Avenue alignment.

Y¢Andes 163" Ave CIS 5
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Intersections between the corridor alignments and main channels were designated as points
of concentration (see Figure 3). The 100-year 6-hour future-condition peak flow from the
ADMS model was taken for each concentration point. Sub basin areas were calculated for
points within an ADMS basin and the flow consequently prorated.

50-year flows were taken from the Padelford Wash FDS where available, or calculated using
a factor of 0.80 times the 100-year peak flow, based on the average of 50-year to 100-year
peak flow ratios calculated in the Padelford Wash FDS. Use of indirect methods for
computation of the 50-year peak flows was attempted, but results were not in agreement with
the HEC-1 results of the ADMS. The 50-year flows calculated with indirect methods were
significantly higher than the 100-year flows of the ADMS, in part because the sub-basin sizes
are typically smaller than those used in the development of regression equations.
Calculations are included in Appendix B.

2.2.2 Peak Flows

Table 1 shows the summary of original (100-year) and calculated (50-year) peak flows for
concentration points along all alternative alignments. A preliminary approach to the possible
size of cross drainage structures was to quantify the number of 6’x5’ concrete box culvert
(CBC) barrels needed to pass the 100-year flow. 6°x5’ is the size of the existing Padelford
Wash CBC at SR 74. Each CBC barrel is assumed to have a capacity of 200 cfs, using an
inlet control calculation with headwater equal to barrel height (hw depth=5"). For
comparison purposes, a bridged crossing (vs. a culvert crossing) is assumed at any
concentration point requiring more than 15 6’x5° CBC barrels. Also, for simplicity of
comparison, 1 barrel is minimum culvert size (some concentration points have flows lower
than 200 cfs).
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Table 1 - Peak Flow Data Summary
Alignment Alternatives

12/17/2007
100-year 50-year Number :
Crossing ID Flgw Source FI};w Source of 6'x5' CBC Po_ssnble
Bridge?
(cfs) (cfs) Barrels
A1 1,080 |Wittmann ADMSU Cross Section - Wash 8E (0.426) 864 [80% of Q100 6
A2 157 [Sub basin table 125 [80% of Q100 1
A3 166 |Sub basin table 132 |80% of Q100 1
= A4 710 [Wittmann ADMSU Cross Section - Wash 8E (1.063) 568 [80% of Q100 4
g A5 700 |Wittmann ADMSU Cross Section - Wash 6E (2.895) 560 |80% of Q100 4
S|A6 700 |Wittmann ADMSU Cross Section - Wash 6E (3.949) 560 [80% of Q100 4
Slazx 410 |Wittmann ADMSU Cross Section - Wash 7E West Split (1.458) 328 [80% of Q100 3
2 A8 1,290 |Wittmann ADMSU Cross Section - Wash 7E (1.290) 1,032 [80% of Q100 T
- [A9 1,300 |Wittmann ADMSU Cross Section - TSN-R2W-S14S (0.278) 1,040 |80% of Q100 T
\‘2 A 10 1,300 |Wittmann ADMSU Cross Section - TSN-R2W-S14S (0.663) 1,040 |80% of Q100 T
il R 125 |Sub basin table 100 [80% of Q100 1
A 12 89 [Sub basin table 71 [80% of Q100 1
A 13 45 |Sub basin table 36 |80% of Q100 1
A 14 45 [Sub basin table 36 |80% of Q100 1
W1 1,080 |Wittmann ADMSU Cross Section - Wash 8E (0.426) 864 |80% of Q100 6
W 2 157 |Sub basin table 125 |180% of Q100 1
W 3 148 |Sub basin table 118 180% of Q100 1
W 4 490 |Wittmann ADMSU Cross Section - Wash 8E (2.403) 392 [80% of Q100 3
W 5 410 |Wittmann ADMSU Cross Section - Wash 7E East Split (1.306) 328 |80% of Q100 3
- W6 1,290 |Wittmann ADMSU Cross Section - Wash 7E (1.290) 1,032 |80% of Q100 7
2 W 7 1,300 |Wittmann ADMSU Cross Section - TSN-R2W-S14S (0.278) 1,040 |80% of Q100 7
o W 8 1,300 |Wittmann ADMSU Cross Section - TSN-R2W-S14S (0.663) 1,040 |80% of Q100 7
Qw9 125 [Sub basin table 100 |80% of Q100 1
= W 10 107 |Sub basin table 86 |80% of Q100 1
W 11 238 |Sub basin table 190 |80% of Q100 2
W 12 1,215 |Tributary A at SR 74 964 |Tributary A at SR 74 7
W 13 2,253 |Tributary B - Half 1,720 |Tributary B - Half 12
W 14 2,253 |[Tributary B - Half 1,720 |Tributary B - Half 12
W 15 200 |Inlet Control at SR 74 6'x5' CBC 160 |180% of Q100 1
C1 1,080 |Wittmann ADMSU Cross Section - Wash 8E (0.426) 864 |80% of Q100 6
C.2 157 |Sub basin table 125 180% of Q100 1
©.3 148 |Sub basin table 118 [80% of Q100 1
< [ C4 197 [Sub basin table 158 [80% of Q100 (I
< |C5 390 [Wittmann ADMSU Cross Section - Wash 9E (3.998) 312 [80% of Q100 2
x |C6 3,781 [Split 3, D/S Split 4 3,248 |Split 3, D/S Split 4 19 yes
<[Cc7 704 |split 4 585 |Split 4 4
o Cc38 62 [Sub basin table 49 [80% of Q100 1
Cc9 2,861 [Tributary A at Trib. B - Half 2,246 |[Tributary A at Trib. B - Half 1%5
C 10 2,861 |Tributary A at Trib. B - Half 2,246 |[Tributary A at Trib. B - Half 15
Cc 1 200 [inlet Control at SR 74 6'x5' CBC 160 [80% of Q100 1
E1 1,080 |Wittmann ADMSU Cross Section - Wash 8E (0.426) 864 |80% of Q100 6
E.2 157 |Sub basin table 125 [80% of Q100 1
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Engineering Table 1 - Peak Flow Data Summary
Alignment Alternatives
12/17/2007
100-year 50-year Number Possible
Crossing ID Flow Source Flow Source of 6'x5' CBC I
Bridge?
(cfs) (cfs) Barrels
= |E3 148 |Sub basin table 118 |80% of Q100 1
<[E4 197 [Sub basin table 158 [80% of Q100 1
g E5 390 [Wittmann ADMSU Cross Section - Wash 9E (3.998) 312 |80% of Q100 2
w|E®6 1,323 [Split 2 D/S of Weir Flow to Main Padelford Wash - Half 1,058 [80% of Q100 7
E7 1,323 |Split 2 D/S of Weir Flow to Main Padelford Wash - Half 1,058 [80% of Q100 7
E 8 4,660 |Split 3, U/S Split 4 3,931 [Split 3, U/S Split4 24 yes
M 1 1,080 |Wittmann ADMSU Cross Section - Wash 8E (0.426) 864 [80% of Q100 6
M 2 157 [Sub basin table 125 180% of Q100 1
M 3 148 |Sub basin table 118 180% of Q100 1
- |M4 197 |Sub basin table 158 |80% of Q100 1
< [M5 390 [Wittmann ADMSU Cross Section - Wash 9E (3.998) 312 |80% of Q100 2
g M 6 1,323 |Split 2 D/S of Weir Flow to Main Padelford Wash - Half 1,058 180% of Q100 7
c (M7 1,323 [Split 2 D/S of Weir Flow to Main Padelford Wash - Half 1,058 [80% of Q100 7
u>’ M 8 1,575 [Split 2 D/S of Split with main Padelford Wash - Half 1,090 |Split 2 D/S of Split with main Padelford Wash - Half 8
<[M9 1,575 [Split 2 D/S of Split with main Padelford Wash - Half 1,090 [Split 2 D/S of Split with main Padelford Wash - Half 8
TIm10 4,660 |Split 3 D/S of Split with with main Padelford Wash 3,931 |Split 3 D/S of Split with with main Padelford Wash 24 yes
8 M 11 62 |Sub basin table 49 [80% of Q100 1
M2 1,215 |Tributary A at SR 74 972 [80% of Q100 7
M 13 2,253 |Tributary B - Half 1,802 |80% of Q100 12
M 14 2,253 |Tributary B - Half 1,802 |80% of Q100 12
M 15 200 [Inlet Control at SR 74 6'x5' CBC 160 |180% of Q100 1
Notes:

1. 100-year peak flows for washes outside of the Padelford Wash Basin correspond to 6-hour storm duration.
Padelford Wash channel flows correspond to 24-hour storm duration.

2. Future land use flows used for washes outside of the Padelford Wash Basin, existing for channels inside.

3. The data source for washes outside the Padelford Wash Basin is the Wittmann ADMSU.

4. The data source for Padelford Wash channels is the Padelford Wash FDS.

5. Barrel quantity assumes 200 cfs of capacity per barrel.

6. Threshold for possibility of bridge is 15-6'x5"' CBC barrels.
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3 DELINEATED FLOODPLAINS AND WATERS OF THE US

The delineation of 100-year floodplains shown on Figure 4 has been reproduced from
electronic files provided by the FCDMC. In the Padelford Wash Flood Insurance Study the
FCDMC has identified base flood elevation contour lines for the inactive alluvial fan. All
alternative alignments conflict (in varying degree) with delineated 100-year floodplains,
especially those crossing the CAP canal near the existing 163" Avenue alignment.

Regulations related to construction within floodplains should be considered during design of
roadway improvements; Conditional Letters of Map Revision may be required for the
construction of proposed improvements.

Most natural channels in the study area may be considered to fit the criteria for designation as
jurisdictional waters of the United States, and would therefore be regulated by the United
States Army Corps of Engineers (USACOE). In recent times, streams that are tributaries to
waterways of regional significance, such as the Agua Fria River, have been given
“Jurisdictional Waters of the US” (jurisdictional waters) designation. Construction of
roadway improvements within delineated jurisdictional waters will require permits issued by
the USACOE. A summary of requirements for nationwide permits is included in Appendix
s

Y7 Andes 163 Ave CIS 7
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4 DRAINAGE IMPACTS OF ALTERNATIVE ALIGNMENTS

All proposed alternatives require considerable drainage improvements given the mostly
undisturbed character of the project area. The timing of construction of roadway
improvements in relation to urban development of the area will define the need of structural
requirements. Urban development is expected to maintain major drainage patterns and to
obliterate minor channels as the land is regraded and structures are built, thus reducing
roadway improvements to major culvert crossings and disposal of pavement runoff.
Collector channels would otherwise be needed along the upstream side of the roadway
should the roadway be constructed prior to urban development of the area.

A new bridge crossing over the Central Arizona Project (CAP) Canal will be required for all
alternatives.  Crossing of the Canal and associated facilities must be designed and
constructed following CAP guidelines. The guidelines address horizontal and vertical
clearance requirements for the Canal and maintenance roads. Crossing of the Canal
protection levees shall also follow Bureau of Reclamation (BOR) and Federal Emergency
Management Agency (FEMA) guidelines and standards.

Some washes may need to be realigned at several locations given the proximity of the
roadway to the channel and the very shallow angle of approach to the intersection. An
approximation of wash realignment needs is depicted on Figure 5. The segment immediately
north of Jomax Road is an existing problem area common to all alternatives. More than 300
cfs are calculated to flow immediately along the roadway for nearly half-a-mile during the
100-year event. It should be noted that wash realignments have regulatory implications that
pertain to environmental permits, generally require right-of-way or easements in addition to
what is dedicated to the roadway cross section, and tend to increase life-cycle operation and
maintenance costs.

A summary of impacts for each alignment alternative is included in Table 2.

r’ Andes 163 Ave CIS .
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Table 2 — Summary of Drainage Impacts of Preliminary Alternatives

Alienment Alternative

A West CAR East 163" Ave.
Wash 14 wash crossings | 15 wash crossings | 11 wash crossings | 8 wash crossings 15 wash crossings
. for a total of 48 for a total of 71 for a total of 66 for a total of 49 for a total of 98
CI‘OSSll’lgS 6'x5" barrels. By | 6'x5’ barrels. 6’x5’ barrels, 19 6°x5’ barrels, 24 | 6'x5’ barrels, 24
turning to the Similar to the of which are ata of which are at a of which are at a
west near the 171° Ave. single crossing of | single crossing of | single crossing of
southern termini alternative it Split 3 of split 3 of split 3 of
of the project it avoids crossings Padelford Wash; Padelford Wash. Padelford Wash.
avoids crossings of Padelford a bridge may be Otherwise same By crossing
of Padelford Wash. By turning | needed at that as the CAR Padelford Wash
Wash. west closer to the | location. It stays alternative. closest to the
CAP canal it clear of any major | Increasing skew alluvial fan apex
crosses fewer and | crossings from angles from the is sees larger
smaller washes the CAP to 1.5 CAR to the 1634 flows and
than the 171 miles south of SR | Ave. alternative intersects more
Ave. alternative. 74 as is the case mean increasing splits than the
with all structure lengths. | other alternatives.
alternatives on the Same as the CAR
167" Ave. alternative once
alignment on the 167" Ave
alignment.
Floodplain Moderate. It Minor. It crosses | Significant along | Significant along | Significant along
crosses floodplains south | the 3 miles south 3.5 miles south of | more than 4
ImpaCtS floodplains south | of the CAP but | of White Wing Dove Valley miles.
of the CAP but stays clear of the | Road. Road.
stays clear of the Padelford Wash
Padelford Wash floodplains.
floodplains.
Need for Significant in the | Similar to 171" Several locations | Same as CAR Same as East
Wash vicinity of Dove | alternative but along the existing | alternative plusa | alternative.
as. Valley Road. misses reach 163" Ave. reach south of
Reallgnment south of the CAP | alignment. White Wing
Canal. Road.
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5 PREFERRED ALTERNATIVE

A preferred alternative has been identified as a result of a multi-disciplinary analysis and a
series of public and stakeholder meetings. The preferred alternative is a slightly modified
version of the “163™ Ave.” alternative, which follows the existing 163" Avenue from Jomax
Road to a point about one-half-mile south of Dove Valley Road, turning northwest across the
Padelford Wash floodplain, then following a northerly direction along the general alignment
of 167™ Avenue from Dove Valley Road to SR 74. A long curve is introduced at the
northernmost mile of the corridor to cross the Padelford Wash tributaries at narrow channel
sections (see Figure 6).

5.1 Drainage Structures and Design Flows

Figure 6 shows 14 major drainage crossings along the preferred alternative corridor.
According to Maricopa County Policy all culverts and bridges shall be designed with
capacity for the 50-year event and a maximum of 6” of depth over the paved road for the
100-year event, given the principal arterial designation of 163" Avenue. Guidelines also
state that the base flood water surface elevation in a FEMA delineated floodplain should not
be increased as a result of the construction of roadway improvements.

Table 3 is a summary of flows and conceptual type and size of drainage structures at the
waterway crossings shown in Figure 6. The 6’x5’ barrel size criteria used for the preliminary
alternatives is also used in Table 3 to determine the number of barrels at box culverts,
although different rise/span configurations may be more efficient.

Table 3 — Preliminary Drainage Structure Summary

CrossingIp | S0-yearFlow | 100-yearFlow | 6x5’CBC | Bridge Span

(cfs) (cfs) (# of Barrels) (ft)

Pl 864 1,080 6

P2 125 157 1

P3 118 148 1

P4 158 197 1

P5 312 390 2

P6 1,058 1,323 7

P7 1,058 1,323 7

P8 1,090 1,575 8

P9 1,090 1,575 8

P10 3.931 4,660 - 150

P11 49 62 1

P12 964 1,215 7

P13 3,439 4,506 , 150

P14 160 200 1

r' Andes 163 Ave CIS
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The bridge span at crossing P10 was estimated by running a single section normal depth
calculation assuming a depth of flow of 4’ for the 100-year flow, equal to the depth shown in
the profile sheet for Padelford Wash Split 3 at Dove Valley Road (see Appendix A) in the
Padelford Wash FDS. It is assumed that the bridge opening would be graded to a trapezoidal
section of 3:1 side slopes and 3’ of freeboard for the 50-year event. Guide banks may be
required in order to direct and align flows with the bridge opening.

The span for the proposed P13 bridge is controlled by the top width of flow shown in the
HEC-RAS cross-section taken from the Padelford Wash FDS. Channel banks (especially the
left, looking upstream) of the Padelford Wash Tributary B are well defined and stable in the
vicinity of the proposed structure, minimizing the potential need for channel work.

5.2 Floodplain Impacts

The Preferred Alternative traverses the Padelford Wash floodplain between the CAP Canal
and Dove Valley Road. As stated above, construction of roadway improvements should not
adversely impact the base flood water surface elevation, and for that purpose it may be
necessary to provide 100-year capacity at culvert crossings, construction of guide banks or
levees, roadway embankment protection, and sections of wash realignment to minimize
changes to the distribution of split flows across the floodplain.
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5.0  DRAINAGE INFORMATION

The scope of this project 1s to provide a qualitative analysis to approximate the number and size of
the cross drainage features of the project. As roadway plans are further defined, detailed hydrologic
and hydraulic analyses will be needed to quantify the discharge of the major crossings of the
proposed roadway.

Basic hydrology was analyzed using the WMS computer program to determine the drainage areas
and cross culvert locations using USGS’s 10-meter digital elevation data. The program was used to
determine the drainage boundaries at the roadway crossing. Flow through the cross culverts was then
established for each cross culvert by using 800 cfs per square mile of watershed. This is a very
simplified hydrologic method, intended to identify order of magnitude facility requirements and
costs. These approximations will need to be confirmed/modified with more detailed hydrologic
methods as roadway design progresses. These refinements would include use of more precise
topographic data, evaluation of soil losses, determination of routing parameters and consideration of
the effect of the CAP Canal basins on the lower watershed.

5.1 Existing Drainage Conditions

Offsite drainage that passes through the project site comes from predominantly undeveloped desert.
The upstream watershed impacting the 163" Avenue project extends into the mountains to the north
and runs through an alluvial fan that is on an approximate 2% to 3% grade and flows for several
miles before coming to the project boundary. Drainage on an alluvial fan has numerous small
channels that parallel each other that can combine and diverge with other adjacent streams. Sediment
transport rates are typically high due to the step gradients and sandy soils common to the area.
Drainage flows generally from the north toward the south to about the CAP Canal where it turns
toward the southeast. At the CAP Canal berms collect and detain stormwater flows. Flow is released
through large diameter flumes over the CAP Canal. South of the CAP Canal, the existing area is
more residential with less defined waterways. See drainage basin and flow pattern in Figure 5.1.

PARSONS CORPORATION 16

P PROJECTS 6450 Crl-Delive



yrd . .
163" Avenue Candidate Assessment Report
Grand Avenue to State Route 74

Immediately to the east of the project, a flood plain and floodway exist that was defined in the
Maricopa County Flood Control Districts 2002 “Paddleford Wash Flood Plain Delineation Study.”
The peak discharges near the project limits exceed 10,000 cfs. Except for crossing small tributary
streams, this project does not cross the main branches of this flood plain. To the west there exists
several other washes that also have a large contributory drainage water shed. These washes probably
generate similar discharge rates as Paddleford Wash.

Figure 5.1 - Drainage Basins

Deer Valley
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8.2 Proposed Drainage Conditions

CROSS DRAINAGE

Cross drainage along the new roadway will be provided by culverts sized to carry the 100-year
storm. The culverts will be located at existing drainage crossing locations and/or along significant
existing washes or drainage swales. The culvert locations are shown on the conceptual plans in the
Appendix. A summary table of culverts is provided in Table 5-1. The culvert sizes were determined
by assuming that each culvert will be designed for a 10 fps velocity. The cross sectional area of the
culvert was then sized to approximate the required flow area. When the roadway profile is
developed culvert analysis will be performed to determine the appropriate size. The largest culvert
proposed is a 5 barrel 10-foot wide by 10-foot high box. Above this size of culvert, it was assumed
that a bridge would be required. So, for the culvert crossing at Station 120+70, a bridge has been
identified instead of a 12-cell box culvert.

Table 5.1 - Drainage Culvert Summary

Station Culvert ID Culvert Type Length Qo0
(ft) (cfs)
45+50 XC20 60"RCP 115 160
72400 XC10+XC15 270" Box 125 1,340
Culvert
120470 | XC02 Bridge 335 11.430*
167400 | XC17 48" RCP 145 104
180+00 | n/a 72" RCP 240 TBD
207450 | XC11 72" RCP 215 336
261475 XC13 48" RCP 140 112
267400 | n/a 36" RCP 130 TBD
274400 | XCl14 60" RCP 150 136
380400 | XC03a 24" RCP 150 16
442+00 XC04 8°x6° Box Culvert | 150 456
472400 XC05 o U s 160 5,000
Culvert
490+00 | XC06 48" RCP 160 96

*Does not consider the effect of CAP Retention Basins north of the CAP Canal: TBD — To
Be Determined.

PAVEMENT DRAINAGE

Pavement drainage will be provided by curb opening catch basins and short segments of collector
pipe which will outlet into existing washes. In some areas it may be possible to utilize curb opening
inlets (scuppers) to drain directly into roadside swales particularly where the proposed roadway
alignment profile does not offer a reasonable amount of clearance for a collection system.

PARSONS CORPORATION 38
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Appendix D.6 Page 3 of 13
Table D.6: Summary of Peak Discharges
100-yr 24-hr Storm 100-yr 6-hr Storm Controlling Storm
Model ID Drainage Area| Exst. Cond. Fut. Cond. [|Drainage Area| Exst. Cond. Fut. Cond. Exst. Cond. Fut Cond.
[mi’] Q [cfs] Q [cfs] [mi’] Q [cfs] Q [cfs] Storm Q [cfs] Storm Q [cfs]

CIW357 8.60 3,504 3,311 8.60 3,583 3,404 6-hour 3,583 6-hour 3,404
CIW359 5.97 3,105 2,625 5.97 3,423 3,009 6-hour 3,423 6-hour 3,009
CIW360 1.54 666 668 1.62 771 775 6-hour 771 6-hour 775
CIW361 4.82 1,600 1,588 4.76 1,886 1,854 6-hour 1,886 6-hour 1,854
CIW362 14.77 5,141 5,227 14.82 5,316 5,506 6-hour 5,316 6-hour 5,506
CIW363 4.38 1,640 1,570 4.26 1,903 1,805 6-hour 1,903 6-hour 1,805
CIW364 213 1,337 1,273 213 1,456 1,433 6-hour 1,456 6-hour 1,433
CIW365 0.63 353 330 0.74 583 557 6-hour 583 6-hour 557
CIW366 1.08 881 785 1.07 1,105 989 6-hour 1,105 6-hour 989
CIW367 0.17 80 75 0.43 320 301 6-hour 320 6-hour 301
CIW368 0.71 296 301 0.79 479 498 6-hour 479 6-hour 498
CIW370 12.05 5,663 5,761 12.02 5,750 5,961 6-hour 5./50 6-hour 5,961
CIW374 0.53 558 526 0.54 784 757 6-hour 784 6-hour 757
CIW375 0.82 306 329 0.85 446 493 6-hour 446 6-hour 493
CIW380 15.11 7,968 8,319 15.11 7,995 8,664 6-hour 7,995 6-hour 8,664
CIW381 0.72 493 477 0.64 619 599 6-hour 619 6-hour 599
CIW382 0.99 525 539 0.99 685 708 6-hour 685 6-hour 708
CIW384 0.23 164 157 0.41 390 394 6-hour 390 6-hour 394
CIW388 7.85 3,436 3,268 7.85 3,532 3,396 6-hour 3,532 6-hour 3,396
CIW390 6.50 3,038 2,945 6.50 3,093 3,091 6-hour 3,093 6-hour 3,091
CIW395 12.68 7,572 8,032 12.68 7,766 8,463 6-hour 7,766 6-hour 8,463
CIW396 14.61 7,924 8,342 14.61 8,001 8,699 6-hour 8,001 6-hour 8,699
CPD700 313.12 7,100 9,061 313.12 4,067 5,673 24-hour 7,100 24-hour 9,061
CPD704 8.84 3,060 3,449 8.84 3,265 3,804 6-hour 3,265 6-hour 3,804
CPD708 7.76 2,728 3,185 7.76 2,957 3,529 6-hour 2,957 6-hour 3,529
CPD720 293.30 5,912 7,507 296.13 4,039 5,207 24-hour 5,912 24-hour 7,507
CPD726 44.29 2,998 3,378 39.20 2,581 3,146 24-hour 2,998 24-hour 3,378
CPD732 15.04 1,200 1,349 13.14 1,085 1,319 24-hour 1,200 24-hour 1,349
CPD736 5.27 451 476 4.64 441 489 24-hour 451 6-hour 489
CPD740 18.84 1,273 1,652 16.31 1,249 1,698 24-hour 1,273 6-hour 1,698
CPD748 0.47 605 614 0.47 910 914 6-hour 910 6-hour 914
CPI600 258.01 4,378 5,384 263.07 2,575 3,219 24-hour 4,378 24-hour 5,384
CPI1603 15.46 2,450 2,711 15.98 2,202 2,506 24-hour 2,450 24-hour 2,711
CPI1604 2.03 321 382 1.82 469 496 6-hour 469 6-hour 496
CP1606 3.49 701 785 3.17 753 881 6-hour 753 6-hour 881
CP1609 8.10 1,187 1,387 9.15 1,110 1,291 24-hour 1,187 24-hour 1,387
CPI612 12.43 1,362 1,584 14.40 1,279 1,431 24-hour 1,362 24-hour 1,584

* Drainage areas may differ between the 24-hour and 6-hour storms: the HEC-1 hard coding was performed separately for the 24-hour and 6-hour storms.
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Table D.6: Summary of Peak Discharges
100-yr 24-hr Storm 100-yr 6-hr Storm Controlling Storm
Model ID | Drainage Area| Exst. Cond. Fut. Cond. |Drainage Area| Exst. Cond. Fut. Cond. Exst. Cond. Fut Cond.
[mi?] Q [cfs] Q [cfs] [mi?] Q [cfs] Q [cfs] Storm Q [cfs] Storm Q [cfs]
C576B 1.69 687 619 1.69 919 837 6-hour 919 6-hour 837
C580A 3.13 2,218 1,878 3.13 2,424 2,129 6-hour 2,424 6-hour 2,129
C600A 8.62 1,287 1,485 9.67 1,222 1,403 24-hour 1,287 24-hour 1,485
C606A 4.08 363 375 3.55 368 396 6-hour 368 6-hour 396
C624A 6.92 2,060 2,199 7.56 1,746 2,115 24-hour 2,060 24-hour 2,199
C700* 302.88 6,356 8,139 302.88 4,037 5,569 24-hour 6,356 24-hour 8,139
C708* 3.70 1,563 1,750 3.70 1,685 2,010 6-hour 1,685 6-hour 2,010
C726* 41.19 3,037 3,389 36.10 2,672 3,211 24-hour 3,037 24-hour 3,389
C726A 21.41 1,812 1,971 18.85 1,657 1,909 24-hour 1,812 24-hour 1,971
C726B 19.77 1,298 1,654 17.24 1,229 1,695 24-hour 1,298 6-hour 1,695
C802* 313.51 7,101 9,072 313:51 4,066 5,672 24-hour 7,101 24-hour 9,072
CAF807 4.49 2,508 2,600 4.49 2,926 2,905 6-hour 2,926 6-hour 2,905
CAF810 320.12 7,224 9,287 320.12 4,057 5,664 24-hour 7,224 24-hour 9,287
CAF820 320.81 7,221 9,272 320.81 4,046 5,648 24-hour 7,221 24-hour 9,272
CAF850 0.72 1,140 1,184 0.72 1,545 1,596 6-hour 1,545 6-hour 1,596
CAF852 0.51 812 817 0.51 1,174 1,179 6-hour 1,174 6-hour 1,179
CAF860 1.08 860 914 1.08 1,151 1,226 6-hour 1,151 6-hour 1,226
CAF862 0.26 373 364 0.26 555 543 6-hour 555 6-hour 543
CAP1* 53.75 14,390 15,575 53.76 13,205 14,655 24-hour 14,390 24-hour 15,575
CAP2* 39.36 8,461 10,018 33.74 6,672 8,797 24-hour 8,461 24-hour 10,018
CIW300 30.57 6,941 7,056 30.55 6,611 6,819 24-hour 6,941 24-hour 7,056
CIW302 24.18 5,078 5,239 24.24 5,042 5,220 24-hour 5,078 24-hour 5,239
CIW310 1.75 708 686 1.75 885 891 6-hour 885 6-hour 891
CIW314 29.09 7,496 7,416 29.07 7,566 7,448 6-hour 7,566 6-hour 7,448
CIW322 25.16 7,024 6,791 25.14 7,314 7,020 6-hour 7,314 6-hour 7,020
CIW330 23.27 6,608 6,392 23.25 6,979 6,677 6-hour 6,979 6-hour 6,677
CIW334 22.85 5,156 5,266 22.91 5,175 5,351 6-hour 5475 6-hour 5,351
CIW338 21.26 5,213 5,289 21.32 5,248 5,425 6-hour 5,248 6-hour 5,425
CIw342 17.25 5,157 5,226 17.30 5,302 5,474 6-hour 5,302 6-hour 5,474
CIW346 20.92 5,247 5,319 20.98 5,297 5,470 6-hour 5,297 6-hour 5,470
CIW349 12.30 5,399 5,508 12.27 5,506 5,721 6-hour 5,506 6-hour 5,721
CIW350 17.41 5,647 5,297 17.45 6,037 5,645 6-hour 6,037 6-hour 5,645
CIW351 1.7 559 568 1.67 697 711 6-hour 697 6-hour 711
CIW352 6.31 2,192 2,204 6.39 2,291 2,355 6-hour 2,291 6-hour 2,355
CIW353 15.24 5,023 4,662 15.28 5,494 5,051 6-hour 5,494 6-hour 5,051
CIW354 14.59 5,244 5,334 14.64 5,405 5,595 6-hour 5,405 6-hour 5,595
CIW356 14.23 5,308 5,397 14.28 5,452 5,643 6-hour 5,452 6-hour 5,643

* Drainage areas may differ between the 24-hour and 6-hour storms: the HEC-1 hard coding was performed separately for the 24-hour and 6-hour storms.
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Table D.6: Summary of Peak Discharges
100-yr 24-hr Storm 100-yr 6-hr Storm Controlling Storm
Model ID | Drainage Area| Exst. Cond. Fut. Cond. |Drainage Area| Exst. Cond. Fut. Cond. Exst. Cond. Fut Cond.
[mi’] Q [cfs] Q [cfs] [mi?] Q [cfs] Q [cfs] Storm Q [cfs] Storm Q [cfs]
CPI615 8.26 882 1,006 9.61 904 1,148 6-hour 904 6-hour 1,148
CPI1618 7.31 850 876 8.63 876 1,064 6-hour 876 6-hour 1,064
CPI1621 10.22 1,179 1,387 11.70 1,013 1,272 24-hour 1,179 24-hour 1,387
CPI624 8.94 1,945 2,484 9.64 1,662 2,369 24-hour 1,945 24-hour 2,484
CP1628 4.1 750 763 4.75 594 1,057 24-hour 750 6-hour 1,057
CPI633 241.94 3,871 4,794 246.48 2,169 2,833 24-hour 3,871 24-hour 4,794
CPI635 223.43 2,901 3,734 224.79 1,521 2117 24-hour 2,901 24-hour 3,734
CPI636 0.80 400 409 0.86 546 566 6-hour 546 6-hour 566
CPI639 0.37 173 184 0.43 288 310 6-hour 288 6-hour 310
CP1645 11.72 4,921 4,890 11.72 5,320 5,404 6-hour 5,320 6-hour 5,404
CPI651 7.26 3,455 3,308 7.26 3,894 3,811 6-hour 3,894 6-hour 3,811
CPI1654 6.34 3,103 2,831 6.34 3,587 3,352 6-hour 3,587 6-hour 3,352
CPI1660 2.31 986 906 2.31 1,270 1,172 6-hour 1,270 6-hour 1,172
CPI672 6.98 2,266 2,407 6.98 2,483 2,753 6-hour 2,483 6-hour 2,753
CPI675 14.77 6,454 6,800 14.77 6,471 7,156 6-hour 6,471 6-hour 7,156
CPI678 19.55 9,081 9,528 19.65 8,723 9,652 24-hour 9,081 6-hour 9,652
CPI1681 18.72 9,687 10,027 18.72 9,152 10,009 24-hour 9,687 24-hour 10,027
CP1684 12.73 10,128 10,632 17.73 9,384 10,270 24-hour 10,128 24-hour 10,632
CP1687 16.99 10,065 10,688 16.99 9,390 10,250 24-hour 10,065 24-hour 10,688
CPI1689 9.98 6,934 7,340 9.98 6,591 7,228 24-hour 6,934 24-hour 7,340
CPI690 14.71 6,673 7,007 14.71 6,659 7,346 24-hour 6,673 6-hour 7,346
CSV200 99.52 14,084 14,856 99.49 11,885 12,735 24-hour 14,084 24-hour 14,856
CSV212 38.68 7,363 8,859 38.68 6,822 8,643 24-hour 7,363 24-hour 8,859
CSV216 6.82 2,345 2,364 6.82 2,621 2,753 6-hour 2,621 6-hour 2,753
CSV218 2.82 1,692 1,668 2.82 1,767 1,834 6-hour 1,767 6-hour 1,834
CSV219 1.14 1,104 1,112 1.14 1,122 1,150 6-hour 1,122 6-hour 1,150
CSV220 30.63 6,753 7,844 30.63 6,403 T 00T 24-hour 6,753 24-hour 7,844
CSV244 1.62 720 804 1.62 917 1,053 6-hour 917 6-hour 1,053
CSV246 0.76 395 421 0.76 514 555 6-hour 514 6-hour 555
CSV256 0.44 340 391 0.44 484 564 6-hour 484 6-hour 564
CSV260 16.99 5,765 6,663 16.99 6,422 7,564 6-hour 6,422 6-hour 7,564
CSV264 4.82 2,264 2,474 4.82 2,714 3,000 6-hour 2,714 6-hour 3,000
CSV272 3.84 1,566 1,843 3.84 1,966 2,342 6-hour 1,966 6-hour 2,342
CSV276 7.41 3,247 3,634 7.41 3,738 4,303 6-hour 3,738 6-hour 4,303
CSV280 9.54 3,723 4,203 9.54 4,248 4,905 6-hour 4,248 6-hour 4,905
CSV284 1.82 1,157 1,270 1.82 1,449 1,635 6-hour 1,449 6-hour 1,635
CTW400 173.14 17,687 21,552 174.27 11,386 14,449 24-hour 17,687 24-hour 21,552

* Drainage areas may differ between the 24-hour and 6-hour storms: the HEC-1 hard coding was performed separately for the 24-hour and 6-hour storms.
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Table D.6: Summary of Peak Discharges
100-yr 24-hr Storm 100-yr 6-hr Storm Controlling Storm
Model ID Drainage Area| Exst. Cond. Fut. Cond. |Drainage Area| Exst. Cond. Fut. Cond. Exst. Cond. Fut Cond.
[mi?] Q [cfs] Q [cfs] [mi?] Q [cfs] Q [cfs] Storm Q [cfs] Storm Q [cfs]
IW392 1.11 1,713 1,572 4.1 1,985 1,811 6-hour 1,985 6-hour 1811
IW394 4.17 2,569 2,624 417 2,700 2,805 6-hour 2,700 6-hour 2,805
IW395 7.86 6,223 6,506 7.86 5,796 6,231 24-hour 6,223 24-hour 6,506
IW396 0.59 260 256 0.59 390 389 6-hour 390 6-hour 389
IW397 4.81 3,716 3,909 4.81 3,845 4,160 6-hour 3,845 6-hour 4,160
PD700 1.40 1,491 1,451 1.40 1,703 1,683 6-hour 1,703 6-hour 1,683
PD704 0.36 337 342 0.36 480 491 6-hour 480 6-hour 491
PD708 2.40 1,690 1,596 2.40 1,840 1,829 6-hour 1,840 6-hour 1,829
PD712 0.89 755 742 0.89 1,003 987 6-hour 1,003 6-hour 987
PD712A 0.77 407 382 0.77 570 546 6-hour 570 6-hour 546
PD716 1.75 2,751 2,662 1.75 2,644 2,642 24-hour 2,751 24-hour 2,662
PD720 0.59 668 664 0.59 942 944 6-hour 942 6-hour 944
PD726 1.35 843 797 1.35 1,071 1,051 6-hour 1,071 6-hour 1,051
PD726A 1.10 457 431 1.10 605 579 6-hour 605 6-hour 579
PD726B 0.93 642 654 0.93 832 849 6-hour 832 6-hour 849
PD732 0.48 461 462 0.48 681 687 6-hour 681 6-hour 687
PD736 0.78 269 256 0.78 373 358 6-hour 373 6-hour 358
PD740 1.28 798 809 1.28 991 1,005 6-hour 991 6-hour 1,005
PD744 0.80 531 508 0.80 732 709 6-hour 732 6-hour 709
PD748 0.28 374 381 0.28 557 559 6-hour 557 6-hour 559
PD752 0.19 236 239 0.19 354 356 6-hour 354 6-hour 356
PD756 3.23 1,528 1,554 3.23 1,655 1,791 6-hour 1,655 6-hour 1,791
PD760 0.87 1,161 1,168 0.87 1,444 1,464 6-hour 1,444 6-hour 1,464
PDEAST 16.44 8,461 10,018 16.44 6,672 8,797 24-hour 8,461 24-hour 10,018
PDWEST 7.08 4,394 5,033 7.08 3,720 4,407 24-hour 4,394 24-hour 5,033
P1600 0.61 731 718 0.61 1,023 1,007 6-hour 1,023 6-hour 1,007
PI600A 0.52 822 817 0.52 1,191 1,179 6-hour 1,191 6-hour 1,179
P1603 0.52 418 423 0.52 623 633 6-hour 623 6-hour 633
P1604 0.36 312 329 0.36 469 494 6-hour 469 6-hour 494
P1606 1.08 708 790 1.08 921 1,033 6-hour 921 6-hour 1,033
PI606A 0.46 374 353 0.46 575 546 6-hour 575 6-hour 546
P1609 1.94 960 1,030 1.94 1,135 1,233 6-hour 1,135 6-hour 1,233
P1612 0.74 458 492 0.74 656 701 6-hour 656 6-hour 701
P1615 0.84 625 628 0.84 852 855 6-hour 852 6-hour 855
P1618 0.29 323 300 0.29 470 448 6-hour 470 6-hour 448
P1621 0.90 645 667 0.90 865 907 6-hour 865 6-hour 907
P1624 1:23 847 879 1.23 1,112 1,157 6-hour 1,112 6-hour 1,157

* Drainage areas may differ between the 24-hour and 6-hour storms: the HEC-1 hard coding was performed separately for the 24-hour and 6-hour storms.
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Table D.6: Summary of Peak Discharges
100-yr 24-hr Storm 100-yr 6-hr Storm Controlling Storm
Model ID | Drainage Area| Exst. Cond. Fut. Cond. |Drainage Area| Exst. Cond. Fut. Cond. Exst. Cond. Fut Cond.

[mi?] Q [cfs] Q [cfs] [mi?] Q [cfs] Q [cfs] Storm Q [cfs] Storm Q [cfs]
P1624A 2.81 1,630 1,827 2.81 1.577 1,953 24-hour 1,630 6-hour 1,963
P1628 0.57 695 655 0.57 1,004 953 6-hour 1,004 6-hour 953
P1633 0.34 280 297 0.34 383 411 6-hour 383 6-hour 411
P1635 0.61 622 565 0.61 889 807 6-hour 889 6-hour 807
P1636 0.43 384 373 0.43 576 566 6-hour 576 6-hour 566
P1639 0.34 169 178 0.34 261 273 6-hour 261 6-hour 273
P1642 0.24 162 184 0.24 247 278 6-hour 247 6-hour 278
P1645 1.56 1,160 1,143 1.56 1,292 1,316 6-hour 1,292 6-hour 1,316
P1645A 1.63 912 893 1.63 1,162 1,175 6-hour 1,162 6-hour 1,175
P1648 1.78 1,035 969 1.73 1,286 1,246 6-hour 1,286 6-hour 1,246
P1651 0.46 308 290 0.46 459 436 6-hour 459 6-hour 436
P1654 4.03 2,302 2,194 4.03 2,695 2,599 6-hour 2,695 6-hour 2,599
P1657 0.87 456 432 0.87 607 583 6-hour 607 6-hour 583
P1660 0.84 339 320 0.84 455 432 6-hour 455 6-hour 432
P1663 0.60 329 324 0.60 468 468 6-hour 468 6-hour 468
P1669 0.29 144 145 0.29 219 223 6-hour 219 6-hour 223
P1672 1.51 1,172 1,128 1.51 1,342 1,306 6-hour 1,342 6-hour 1,306
P1675 0.06 72 72 0.06 106 106 6-hour 106 6-hour 106
P1678 0.83 406 514 0.83 556 708 6-hour 556 6-hour 708
P1681 0.99 598 585 0.99 792 798 6-hour 792 6-hour 798
P1684 0.74 637 632 0.74 864 871 6-hour 864 6-hour 871
P1687 7.01 4,139 4,342 7.01 4123 4,438 24-hour 4,139 6-hour 4,438
P1688 3.20 2,507 2,636 3.20 2,650 2,857 6-hour 2,650 6-hour 2,857
P1689 6.78 4,688 4,972 6.78 4,695 5,150 6-hour 4,695 6-hour 5,150
P1690 0.63 315 334 0.63 447 478 6-hour 447 6-hour 478
P1693 0.84 756 732 0.84 1,003 980 6-hour 1,003 6-hour 980
SV200 2.29 1,931 2,114 2.29 2,003 2,363 6-hour 2,003 6-hour 2,363
SV202 1.44 1,078 1,032 1.44 1,323 1,314 6-hour 1,323 6-hour 1,314
SV203 0.08 120 111 0.08 182 170 6-hour 182 6-hour 170
SV205 0.50 747 739 0.50 1,102 1,095 6-hour 1,102 6-hour 1,095
SV208 1.07 638 676 1.07 831 889 6-hour 831 6-hour 889
SV210 0.72 1,189 1,216 0.72 1,553 1,606 6-hour 1,653 6-hour 1,606
SV212 4.14 3,325 3,361 4.14 3,072 3,358 24-hour 3,325 24-hour 3,361
SV214 1.87 1,910 1,944 1.87 2,019 2,185 6-hour 2,019 6-hour 2,185
SV216 1.63 1,613 1,551 1.63 1,787 1,781 6-hour 1,787 6-hour 1,781
SV218 1.29 1,039 986 1.29 1,258 1,225 6-hour 1,258 6-hour 1,225
SV219 0.90 1,105 1,105 0.90 1,167 1,179 6-hour 1,167 6-hour 1,179

* Drainage areas may differ between the 24-hour and 6-hour storms: the HEC-1 hard coding was performed separately for the 24-hour and 6-hour storms.
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/// Appendix D.3

e

BY DATE
hl
Ente l l LS CHECK DATE
CLIENT: FCDMC JOB NO. 310.032
JOB: Wittmann Area Drainage Master Study Update
Storm: 100-yr, 24-hr Existing Conditions Route N-Step vs Velocity
Previous Difference Normal Typical
Route Time to | Route Time to| in Time to Route HEC-1 Depth Normal Depth|]  Cross Manning's | HEC-1
(Model Order) Peak Peak peak Length Velocity Velocity |[HEC-1 Flow Flow Section [Route Slope| "n" Value | N-step
[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] [ft/ft]
RWI524 12.58 13.00 0.42 4526 2.99 2.78 577 586 WITS130 | 0.006 0.035 2
RWI506 13.17 13.42 0.25 5235 | 582 [ 276 | 2134 2142 WITS70 |  0.004 0.04 3
RD508 16.92 1717 0.25 5200 | 578 | 2.59 972 979 WITS70 0.007 0.04 2
RWI500 27.00 27.58 0.58 5659 | 271 [ 436 | 2901 2910 Channel | 0.001 0.035 3
RPI635 27.58 28.33 0.75 7557 280 | 436 2900 2909 Channel 0.001 0.035 6
RDCP11 16.08 |  16.33 0.25 6377 | 709 T 37 | 424 433 PITS10_2 |  0.009 0.035 5
RDCP12 16.08 16.42 034 | 6159 | 503 [ 314 410 419 PITS30 | 0.009 0.035 2
RPIG18 | 1617 16.67 0.50 10443 580 | 309 | 399 | 408 PITS20 0.008 0.035 5
RDCP13 16.08 16.67 0.59 11034 | 520 [ 310 | 420 429 PITS30 0.009 0.035 6
'RD618 16.17 16.42 0.25 4541 | 505 [ 7339 | 450 459 PITS20 0.009 0.035 2
RPI615 16.42 16.75 0.33 5109 | 430 | 38 | 882 890 PITS20 0.008 0.035 2
RPI612 12.67 13.00 0.33 5754 | 484 [ 271 327 336 PITS20 0.006 0.035 3
RDCP14 16.08 17.25 47 20386 | 484 [ 295 362 371 PITS30 0.009 0.035 12
RPI609 12.75 12.92 0.17 4513 | 737 [ s04 | 1171 1180 PITS40 0.006 0.035 2
'RD612 12.67 17.38 4.66 11125 | 066 | 366 | 960 968 PITS20 | 0.007 0.035 8
RPI621 13.33 13.42 0.09 2r7s | 856 | 373 | 1159 1167 TSR621 0.008 0.035 1
RDCP10 16.08 16.50 0.42 6701 | 443 287 | 420 429 WITS120 | 0.008 0.035 a
~ RPI628 1233 |  13.08 0.75 14427 | 534 [ 315 | 507 516 PITS20 0.007 0.035 6
R624A 12.83 13.83 1.00 11809 | 328 [ 284 | 1528 1536 PDTS40 1| 0.004 0.035 6
RD524 12.58 12.83 0.25 2235 | 248 [ 010 3 | 0 WITS130 0.003 0.035 1]
RPI639 12.75 13.58 0.83 5380 | 180 [ 166 | 115 124 WITS130 0.005 0.035 2
RPI636 12.50 12.58 0.08 728 | 253 [ 336 | 393 402 WITS130 | 0.014 0.035 1
RPI624 *{ 13.83 14.17 0.34 5060 413 3.35 1848 1856 TSR621 0.004 0.035 3
RPI633 2475 25.42 067 | 583 | 242 [ 473 | 3867 3876 Channel 0.001 0.035 4
RDCP15 14.00 14.42 0.42 9602 | 635 | 290 | 248 257 PITS30 0.011 0.035 6
R606A 1250 | 17.92 542 | 12583 | 064 [ 249 | 166 175 PDTS30 0.008 0.035 7

+ Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation
** Modified Typical X-Section
x Modified Time To Peak Used
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PADELFORD WASH FDS

Summary of Discharges Table
Split 3 Profile Sheet




TABLE 2
SUMMARY OF DISCHARGES

Flooding Source and Location Drainage Area (sq. 100-Year, 24-
Mile) hour Peak

Discharge (cfs)
ib. ‘A’ to Padelford Wash at S.R.74 1.13 1163

ib. ‘B’ to Padelford Wash at S.R.74 4.77 4522
ib. ‘A’ at Confluence w/Trib. ‘B’ 6.35 5722
ib. ‘A’ Upstream Padelford Wash Confluence 6.84 5775
ib. ‘C’ to Padelford Wash at S.R.74 2.68 2135
ib. ‘C’, 0.3 Mi. D/S S.R.74 5.28 4637
Trib. “‘C’, U/S Padelford Wash 5.63 4733
} Padelford Wash, U/S End 1.46 1624
| Padelford Wash, 0.5 Mi. from U/S End 2.10 2347
Padelford Wash, 0.9 Mi. from U/S End 3.92 3972
Padelford Wash, U/S of Trib. ‘C’ Confluence 5.09 5263
Padelford Wash, D/S of Trib. ‘C” Confluence 10.72 9063
Padelford Wash, D/S of Trib. ‘A’ Confluence 17.56 13396
Padelford Wash, U/S of Split 3 18.67 13776
Padelford Wash, D/S Split 3 N/A 9012
Padelford Wash, D/S Split 2 N/A 5863
Padelford Wash, D/S Split 1 N/A 1538
! Padelford Wash, R.M. 2.610, D/S Weir Flow from Split 1 N/A 2775
Padelford Wash, R.M. 2.412, D/S Weir Flow from Split 2 N/A 3270
Padelford Wash, at C.A.P. Canal N/A 3187
Split 3 Wash, D/S of Split with Main Padelford Wash N/A 4660
Split 3 Wash, D/S White Wing Road, U/S Split 4 N/A 4485
Split 3 Wash, D/S Split 4 N/A 3781
| Split 2 Wash, D/S of Split with Main Padelford Wash N/A 3149
| Split 2 Wash, D/S Weir Flow to Main Padelford Wash N/A 2654
Split 2 Wash at C.A.P. Canal N/A 2409
Split 1 Wash, D/S of Split with Main Padelford Wash N/A 4324
Split 1 Wash, U/S of Weir out to Main Padelford Wash N/A 4270
Split 1 Wash, d/S of Weir out to Main Padelford Wash N/A 2854
Split 1, U/S of Split 5 N/A 2052
Split 1, D/S of Split 5 N/A 1904
Split4, D/S of Split 3 at White Wing Road N/A 704
N/A 1048

Notes: The drainage area is shown as Non-Applicable (N/A) Downstream of the first Split Flow condition.

(Job No. 7158-07) T.D.N. 7.0, Flood Insurance Study Page - 7
Padelford Wash Unincorporated Maricopa County, AZ March 2002
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APPENDIX B
PEAK FLOW COMPUTATION
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Access Control and Corridor Improvement Study

\ ANDES 163" Avenue — Design Concept Report and
Conceptual Drainage Report - Appendix C

Excerpt from “Text of 2002 Nationwide Permits”
United States Army Corps Of Engineers
January 15, 2002

14. Linear Transportation Projects. Activities required for the construction,
expansion, modification, or improvement of linear transportation crossings (e.g.,
highways, railways, trails, airport runways, and taxiways) in waters of the US, including
wetlands, if the activity meets the following criteria:

a. This NWP is subject to the following acreage limits:

(1) For linear transportation projects in non-tidal waters, provided the discharge
does not cause the loss of greater than 1/2-acre of waters of the US; or

(2) For linear transportation projects in tidal waters, provided the discharge does
not cause the loss of greater than 1/3-acre of waters of the US.

b. The permittee must notify the District Engineer in accordance with General
Condition 13 if any of the following criteria are met:

(1) The discharge causes the loss of greater than 1/10-acre of waters of the US; or

(2) There is a discharge in a special aquatic site, including wetlands;

c. The notification must include a compensatory mitigation proposal to offset
permanent losses of waters of the US to ensure that those losses result only in minimal
adverse effects to the aquatic environment and a statement describing how temporary
losses will be minimized to the maximum extent practicable;

d. For discharges in special aquatic sites, including wetlands, and stream riffle and
pool complexes, the notification must include a delineation of the affected special aquatic
sites;

e. The width of the fill is limited to the minimum necessary for the crossing;

f. This permit does not authorize stream channelization, and the authorized
activities must not cause more than minimal changes to the hydraulic flow characteristics
of the stream, increase flooding, or cause more than minimal degradation of water quality
of any stream (see General Conditions 9 and 21);

g. This permit cannot be used to authorize non-linear features commonly
associated with transportation projects, such as vehicle maintenance or storage buildings,
parking lots, train stations, or aircraft hangars; and

h. The crossing is a single and complete project for crossing waters of the US.
Where a road segment (i.e., the shortest segment of a road with independent utility that is
part of a larger project) has multiple crossings of streams (several single and complete
projects) the Corps will consider whether it should use its discretionary authority to
require an Individual Permit. (Sections 10 and 404)

Note: Some discharges for the construction of farm roads, forest roads, or
temporary roads for moving mining equipment may be eligible for an exemption from the
need for a Section 404 permit (see 33 CFR 323.4).
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ARIZONA DEPARTMENT OF TRANSPORTATION
BRIDGE DRAINAGE SECTION

....00.0.....Q.Q.0.0‘....CQQ..Q...Q?Q.Q..QO.

TRAP. CHANNEL CALCULATIONS-Vers. 3.0
07-03-2007
PROJECT NUMBER ~ TRACS NO.
PROJECT NAME \g3(J Pyleud CIS ~ DESIGNER _ JOG
HIGHWAY NAME | e - ferve 7 4 CHECKED BY: (P
LOCATION/STATION - L4 R (te PAGE
==> Channel Bottom Width (Ft.) =%111.25
Lt. side slope (Horiz. to 1) =3.00
Rt. side slope (Horiz. to 1) =3.00
Channel Slope, (Ft./Ft.) =0.0100
Manning's 'n' =0.037
Discharge (CFS) = 4660.0
Normal Depth (Ft.) = 4.00
Area of Normal Depth (Sg. Ft.) =493.0
Normal Depth Velocity (Ft./Sec.) = 9.45
Critical Depth (Ft.) = 3.66
Critical Depth Velocity (Ft./Sec.) =10.41
Critical Slope (Ft./Ft.) =0.0135
Sequent Depth-Ft. = 3.35
Froude Number = 0.87
Dc to Dn Table Subcritcial flow
I ¥ \Y/ E St DEL X X I
0 3663 10.407 5.345 0.01342 0.00 0.00 0
1 3.680 10.355 5.345 0.01322 -0.00 -0.00 1
2 3.697 10.304 5.345 0.01301 -0.00 -0.00 2
3 3.714 10.253 5.346 0.01281 -0.00 -0.00 3
4 3.730 10.202 5.347 0.01262 -0.00 -0.00 4
5 3.747 10. 152 5.348 0.01242 -0.00 -0.00 5
6 3.764 10.102 5.349 0.01224 -0.00 -0.00 6
7 3.781 10.053 5.350 0.01205 -0.00 -0.00 7
8 3.798 10.004 5352 0.01187 -0.00 -0.00 8
9 3.815 2.95% 5.354 0.01169 -0.00 -0.00 9
10 3.832 9.3808 5.356 0.01152 -0.00 =0 D0 10
i 3.848 9.861 5.358 0.01135 -0.00 -D.00 11
12 3.865 9.814 5.361 0.01118 -0.00 -0.00 12
13 3.882 9.767 5:363 0.01102 -0.00 -0.00 13
14 3.899 9.721 5.366 0.01085 -0.00 -0.01 14
15 39216 9.675 5.369 0.01070 -0.00 -0.01 15
16 3.933 9.630 5.373 0.01054 -0.00 =0, D71 16
17 3.949 9.585 5.376 0.01039 -0.00 -0.01 17
18 3.966 9.540 5.380 0.01024 -0.00 -0.01 18
13 3.983 3.496 5:383 0.01009 -0.00 -0.01 19
20 4.000 9.452 5,387 0.00995 -0.00 -0.01 20




163 Avenue Final CIS
Jomax Road to SR 74

Appendix

Technical Memorandum No. 4
Utility Overview

1Y
O\ oﬁ»
* *
A@ \!' ARIZONA

June 2008




163" Avenue Final CIS ‘
Jomax Road to SR 74 |

Technical Memorandum No. 4
Utility Overview

e

ARIZONA

June 2008

y

)
1

tlﬂllm
i

l‘i




FINAL

TECHNICAL MEMORANDUM NO. 4

UTILITY OVERVIEW

163" Avenue CIS & DCR

Jomax Road to SR 74
Jomax Road to SR 74 CIS
Jomax Road to Dove Valley Road DCR

OCTOBER 2007

Prepared For:

vy‘m%

|[u L ll
OUN‘

Prepared By:

“== BRINCKERHOFF
S——




[+ ]
e Technical Memorandum No. 4
Utility Overview
Table of Contents Page
1.0 I OICHIONL. .. nunsmsonmsssnnses susmsssss ssmvessmus aomumss ssmssvavsnesassansnsssnsnes snssummEeseanEs ShEsASRERSS SunbTss 1
1 | STUAY ATCA ..ttt et ene e e en 1
1.2 L] Of TOVESHEAIION cuvmsvrmsnnnsssosesssnon sosmsassnsyssnssssmnenssvn e ssasssrssioianss sssassimomss 1
2.0 LIRS VOB ersiraredenmesineinninmmoninasshanimesiva el prnriesss o aaian i s dn sty 2
3.0 BRISONE UBHIIEE ......co concmimmmssnsmamsnsannssonmssssonsasssansmnsassnnnsessnusassmsisbofassnssessaasssnasssssnsss 3
3.1 EELBBUIED . ... ccmmememnaisasmmscss i o e s S 53685405 1653 0 4 5 85N S S 5SS e 3
3.2 Water and WasteWater ..........oouiiiuiiiieiieeeeiee et e 3
3.2.1 PADOIINGS ..o vurmsvenassmses manssenspianspmsssnssns sy os smevsasssovs s srasnensss suanssissess o sose s ot s 6
322 Groundwater WellS ..o 6
3.3 CAP Cargl a1 88 conevnssisi okt iameiiebiimmsmsmikmsis 9
3.4 RT3 S S A S B T SN SRS 8 9
35 COMIBUDLBALIONE .erocemicnsssnnassesmansamnmensminnssinsmsnsssanmansunsismssnsdshsasssss £ sE R ShERnsS e TS 9
3.5.1 Telephane LATNEE. ..........cuccsreassmmmsmmams sasasemsssnsmnsassssansssasanss sasasmas munssanssssansns 12
i e 1 Fiber Optic Cables .......cooiiiiiiiiiie e 12
3.83 KB TV o overimpsonspmmsm s vsrsimreissmesssmsss sy s o S R ER G R A 12
4.0 Planniet UHIEIES . ....cconmsssmmsmumsesssimssmmsmmsonssmssmssssynsassssassssssnmsssrassassrssssssvassssssessass 13
3.0 Piclimioary ANl COtiiS .o e s imimimsiossbessssomiominaismas st 14
6.0 PRI, ..o vssmmmsmmimsunom st sasammmsa s sa s a s TR SR RS 15
List of Tables Page
Table 1: ULIIEY CONEACES ..ttt e 2
Table 2:  Existing Well Registration Numbers in 55 Registry.........ccccoviiiiiiiiciicnnns 6
Table 3:  Existing Utilities IMPact .........c..ooviiieiiieiiieeieeceececceeee e 14
Table 4: Plaemei Uliies DEpuil..ccommesrmmemsmmiconumssemmosmmmsromssmsmsemmess 14
List of Figures Page
Figure 1:  EXisting EleCtric POWET.........cccuvioiiiiiiiiieeieeceeeeeeee e -+
Figure 2:  Existing Water and SEWET...........cccveieiiiiieiiiiiiiee e 7
Figure 3:  Existing COMMUNICATIONS ......ceeuiiiiiiiieaieeii ettt 10
Figure 4:  Preliminary Corridor Alignments and Existing Utilities ...........ccccoeeeenennee. 15
Figure 5:  Preliminary Corridor Alignments and Planned Utilities..............cccccoeeneenee. 17
163" Avenue CIS & DCR 1

Jomax Road to SR 74 CIS
Jomax Road to Dove Valley Road DCR




uuu“b
2 lky

Technical Memorandum No. 4
Ultility Overview

1.0 Introduction

Technical Memorandum No. 4 Utility Overview describes the existing utilities, planned
utilities and potential utility conflicts located within the study area of the 163™ Avenue,
Jomax Road to State Route (SR) 74 Corridor Improvement Study (CIS) and Design
Concept Report (DCR). The findings of this memorandum will be used to assess the
feasibility of the corridor alignments and determine the impacts associated with the
recommended project improvements.

1.1 Study Area "
The study area encompasses approximately "%E
10,240 acres in northwest Maricopa County s

(TAN RI1W(Section 6), T5N RI1W(Sections
6,7,18,19,30,31), and T6N RIW(Sections
31,30), T4AN R2W (Section 1), TSN R2W STUDY
(Sections 1,12,13,24,25), T6N R2W (Sections
25,36)). The project boundaries extend 2 mile
south of Jomax Road to 2 mile north of SR 74
and from 155" Avenue (Reems Road) to 171" SURRRISE
Avenue (Cotton Lane). The study area falls Sh

under the jurisdiction of Maricopa County, the
City of Surprise and the City of Peoria. Project Vicinity

1.2 Level of Investigation

The utility investigation followed the guidelines established in the Standard Guideline for
the Collection and Depiction of Existing Subsurface Ultility Data published by the
American Society of Civil Engineers (ASCE). Information regarding the subsurface
utilities was collected to a quality level C/D.

Utility Quality Level C: Information obtained by surveying and plotting visible above-
ground utility features and by using professional judgment in correlating this information
to quality level D information.

Utility Quality Level D: Information derived from existing records or oral recollections.

Utility owners were obtained through Arizona Blue Stake Center (602-263-1100).
Facility maps and owner records were collected and used to prepare a composite drawing
of the existing utilities in the study area. Documentation was not available for some
newly installed or private utilities within the study area, including an 18" water line that
extends from the Central Arizona Project (CAP) canal to SR 74. Surface features for
these utilities and others utilities with documentation discrepancy were obtained during
site visits.

163" Avenue CIS & DCR 1
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2.0 Utility Owners

Utility owners and contact information are provided in Table 1. Contact was made with
all owners except for Saguaro View Management who did not respond to inquiry. The
utility owners provided existing utility maps and information regarding planned facilities.

Table 1: Utility Contacts
UTILITY FACILITY CONTACT INFORMATION
Arizona Water . S 105626 North Dell-Webb
American Water Clfkiy MRV : o Boulevard
(No facilities within Mike Conilin :
Company o) Sun City, AZ
(Sun City) pro] (623) 445-2450
Aioom Water, Sanitary Sewer, Permits: 1109 Commerce Drive
Department of Storm Drain, Traffic John Fought Prescott, AZ 86305
Trarr)l spaiaion Signals, Fiber Optics, Engineering: (928)777-5877

Telephone, Electric

Janet Doerstling

(928)771-0058 fax

Arizona Public
Service

Electric

Cary Deice

(602) 250-1232

City of Peoria

Water, Wastewater

Shawn Kreuziesner

8401 West Monroe Street
Peoria, AZ 85345
(623) 773-7643

Records: Joe Garza

12425 West Bell Road
Surprise, AZ 85374

City of Surprise Water, Wastewater Engine@ring: (623)583-6025
A (623)583-0721 fax
Central Arizona 23636 North 7™ Avenue
Water Electric, Fiber Optics, Tom Fitzgerald Phoenix AZ 85024
Conservation Coaxial Abe Sahli (623) 869-2209
District (623) 869-2126
Coz Records: Deidra Bryant | 1550 West Deer Valley Road
O Cable TV, Fiber Optics Engineering: Phoenix, AZ 85027
Terran Gutierrez (623) 328-3569
Quintero Golf
Course Water Rod Meyers (928) 501-1580
Maintenance
Records: 6350 Soggoﬁalez Avenue
Qs Lioval Fiber Optics, Telephone Chng Lert.lque Tempe, AZ 85283
Networks Engineering:

Steffan Cline

Records: (602) 630-0492
Engineering: (602) 630-1435

Saguaro Acres

CFD Water Robert Chentfant (623) 584-3467
Saguaro View . 623-546-2840
Management bk Tock e 623-546-2840 (fax)

Records: 9 South 43 Avenue

Southwest Gas

High Pressure Natural
Gas, Low Pressure
Natural Gas

Andrew Ericson
Franchise/New Business:
Claudia Fisher

Phoenix, AZ 85009
Records: (602) 484-5270
Franchise/New Business:

(602) 484-5294
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3.0 Existing Utilities

The majority of the existing utilities are concentrated in the southern central portion of
the study area between Jomax Road and Dove Valley Road. Both public and private
utilities are present. The existing utilities include overhead power, underground electric,
water, sewer, well fill, effluent, gas, telephone, fiber optic and coaxial cable. Only one
known utility exists north of Dove Valley Road, which is a water line that serves the
Quintero Golf Course located north of SR 74.

3.1 Electric

Arizona Public Service (APS) is the owner of the electric power lines within the study
area. These lines service the local residences and consist of overhead primary and
secondary lines, direct buried lines and underground secondary lines, as shown in Figure
1. No transmission lines are located within the study area.

-t ol 25

APS Overhead Power Lines Albng the West Side f 1637 Avenue

Overhead primary lines have been installed along most streets between Jomax Road and
Dove Valley Road. Conduit/direct buried lines have been installed along Jomax Road,
White Wing Road and a few other shorter segments along the local residential streets.

3.2 Water and Wastewater

Most residents within the study area obtain water from groundwater wells and utilize
septic systems for waste. The City of Surprise owns minimal water and sewer lines
within the study area. According to As-Built Maps, the City of Peoria does not have any
water or sewer facilities within the study area. However, during conversations with
Quintero Golf Course it was mentioned that the City of Peoria is in the process of
acquiring the existing private water line that exists between the CAP canal and SR 74.

163" Avenue CIS & DCR 3
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Figure 1 (a)
Existing Electric Power

— == Overhead Primary
— — Conduit/Duct/Direct Buried

Source:

Avizona Public Service (APS)

Note:

This map is provided solely for display and reference
purposes. The utility locations shown on this map are
approximate only and are not reliable for construction
purposes. In addition, there may be facilities in
existence due to recent construction that are not shown.
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Figure 1 (b)
Existing Electric Power

— == Overhead Primary

— — Conduit/Duct/Direct Buried
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Source:
Arizona Public Service (APS)

Note:

This map is provided solely for display and reference
purposes. The utility locations shown on this map are
approximate only and are not reliable for construction
purposes. In addition, there may be facilities in
existence due to recent construction that are not shown.
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Figure 2 shows the existing water and wastewater lines.

3.2.1 Pipelines

Along Jomax Road, a 16” water line, 15 sewer
line, a well fill line and an effluent line have been
recently installed for the City of Surprise to
service the Desert Oasis development.

An existing private water line has been installed
from the CAP canal to SR 74. The 16” water line
services the Quintero Golf Course located north
of SR 74. The line originates at the CAP canal
and proceeds north along the 163 Avenue
alignment. At Dove Valley Road, the water line
bends west to 167" Avenue along the Dove
Valley Road alignment. The water line then
continues north to SR 74 along the 167" Avenue |
alignment.  Representatives of Quintero Golf A
Course mentioned that this line will be acquired [ e =

by the City of Peoria. Water Valve for the 18" Private Water Line

3.2.2 Groundwater Wells

The Arizona Department of Water Resources (ADWR) database was used to identify
wells located within the study area. A records database is maintained in the 55 Well
Registry, which is available online at azwater.gov. According to ADWR staff, each well
is given a registration number. The documentation is organized by township-range-
section information. A summary of the existing wells retrieved from the website is
summarized in Table 2.

Table 2: Existing Well Registration Numbers in 55 Registry
4AN2W 01 | SN2W 36 | SN2W 25 | SN2W 24 | SN2W 13 | SN2W 12 | SN2W 01 | 6N2W 36 | 6N2W 25
59 Wells 2 Wells 3 Wells 64 Wells | 53 Wells 0 Wells 72 Wells 0 Wells 5 Wells
4N1W 06 | SN1IW31 | 5SN1IW30 | SNIW 19 | SN1IWI8 | 5SNIW 07 | SN1IW 06 | 6N1W 31 | 6N1W 30
32 Wells | 10 Wells 1 Well 3 Wells 1 Well 0 Wells 0 Wells 5 Wells 0 Wells
163" Avenue CIS & DCR 6
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Existing Water and Sewer
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Note:

This map is provided solely for display and reference
purposes. The utility locations shown on this map are
approximate only and are not reliable for construction
purposes. In addition, there may be facilities in
existence due to recent construction that are not shown.
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Figure 2 (b)
Existing Water and Sewer
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Note:

This map is provided solely for display and reference
purposes. The utility locations shown on this map are
approximate only and are not reliable for construction
purposes. In addition, there may be facilities in
existence due to recent construction that are not shown.
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3.3 CAP Canal Facilities

The CAP Hayden-Rhodes Aqueduct bisects the study area between the Dixileta Road and
White Wing Road (Lone Mountain Road) alignments. A CAP canal crossing structure
exists at 163" Avenue. Access roads are provided from 163™ Avenue to the maintenance
roads located on the northern and southern banks of the canal.

CAP Canal from the 163" Avenue Crossing with an Overshoot in the Background

On the north side of the canal, a levee system protects the canal from drainage runoff.
Several 72” Diameter overshoots span the canal. An existing recharge project utilizes
two sets of retention basins between 171% Avenue and 163™ Avenue. Several green-up
areas exist along the canal within the study area.

The Quintero Turnout is located in the northwest quadrant of the canal and 163" Avenue.
Water is piped from the turnout to the Quintero Golf Course north of SR 74.

34 Gas

Southwest Gas supplies gas to the project area. Gas service is limited to a 6”
polyethylene line that runs along Jomax Road between 171% Ave and 163 Ave. The gas
line provides service to the Desert Oasis residential development.

3.5 Communications

Both QWest Local Networks and Cox Communications have underground facilities
within the project area, see Figure 3. These facilities consist of telephone lines, fiber
optic cables and cable television (CATV) that provide service to local residents.

163" Avenue CIS & DCR 9
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Figure 3 (a)
Existing Communications
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Note:

This map is provided solely for display and reference
purposes. The utility locations shown on this map are
approximate only and are not reliable for construction
purposes. In addition, there may be facilities in
existence due to recent construction that are not shown.
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Figure 3 (b)
Existing Communications
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3.5.1 Telephone Lines

The primary distribution lines run along 163" Avenue and Jomax Road. Service lines are
located on Dale Road, Dixileta Road, White Wing Road, 171* Avenue, 167" Avenue,
165" Avenue, and other fragmented segments.

3.5.2 Fiber Optic Cables

The existing maps received by the utility companies did not show fiber optic lines,
however during field reconnaissance, evidence of fiber optic infrastructure was present.
A splice box was located on 163™ Avenue near Dixileta Road. Fiber optic equipment
likely belongs to QWest Local Networks. When contacted after the field investigation,
QWest Local Networks still did not have any information about the splice box. Follow-
up is required.

3.5.3 CATV

Cox Communication owns CATV lines along Jomax Road between 170" Avenue
alignment to east of 163" Avenue. According to the provided maps, these are the only
Cox facilities in the study area.

th
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4.0 Planned Utilities

The utility owners listed in Table 1 were contacted to determine if any future facilities
were planned within the study area.

The Arizona Department of Transportation (ADOT) and CAP do not have any planned
utility facilities in the study area. The CAP has plans for the Hieroglyphics Recharge
Project immediately west of the study limits.

APS also does not have any planned facilities within the study area at this time.
However, APS plans to install several new transmission lines near the study limits
including projects TS-9 to Pinnacle Peak (500 kV), West Valley North (230 kV), North
Valley (230 kV) and Northwest Valley (69kV/230kV).

The City of Peoria updated the Water Master Plan in October 2006 and the Wastewater
Master Plan in July 2002. Maps from the Water Master Plan show that a network of 127,
16” and 24” water mains along with a reservoir to be installed between Dove Valley
Road and SR 74 by the year 2010. By the year 2015, the system will be expanded with
several 16” water mains and a pump station. Additional 12” water mains have been
planned for the year 2030. As indicated in the City of Peoria Wastewater Master Plan,
new infrastructure will be installed within the project area. The Padelford Wastewater
Treatment Plant and a lift station are planned to be installed near 163" Avenue and Cloud
Road. Wastewater lines connecting to these facilities include a 6 force main and 87,
107, 12”7, and 157 gravity lines.

The City of Surprise is involved with the future planning of water and wastewater
facilities between Jomax Road and Dove Valley Road. The City has hired RBF
Consulting to analyze the existing facilities and develop an infrastructure plan to address
future growth. The Integrated Water Master Plan (IWMP) was approved by the City
Council in 2004. The Master Plan divides the city into six Special Planning Areas
(SPAs). Some SPAs, including SPA-2 and SPA-4 which are located within the project
area, require modification to balance needs between developments. SPA representatives
meet monthly to address changing needs. Also, the Jomax Water Group has been formed
by several developers in the area to study new water supply facilities. It is anticipated
that the new water and sewer facilities will installed in the three to five year time-frame.

Southwest Gas will continue to respond to service demand for the developing area. In
addition, a 16” pipeline is planned to be installed along SR 74 within the next three years.

QWest also continually responds to service demand from local growth. In addition to
adding service lines as needed, a Serving Area Interface will be installed near the
intersection of 163™ and White Wing Road for a new distribution area.
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5.0 Preliminary Alignment Corridors

At the time of the memorandum development, five preliminary alignment corridors are
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