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1. INTRODUCTION

Technical Memorandum 3 (TM 3), entitled Conceptual Drainage Report, identifies and summarizes the
existing drainage conditions, features, and hydrologic characteristics for the Northern Parkway:
Tonopah Parkway to Turner Parkway and Tonopah Parkway: Northern Parkway to Interstate 10
Corridor Feasibility Study (hereafter referred to as the Northern Parkway/Tonopah Parkway CFS, or
“the project”). Offsite concentration points and flow magnitudes prepared in previous studies and
reports within the project study area for the 100-year storm event were compiled and are presented in
this report. TM 3 is based on a review of available existing information including previous drainage
master plans and studies, floodplain delineation studies, roadway drainage reports, discussions with
select stakeholders, and field observations. Additional detailed information about the project is included
in the following companion documents: Existing and Future Corridor Features (TM 1), Environmental
Overview (TM 2), Development and Evaluation of Candidate Alternative Alignments (TM 4), and
Detailed Preferred Alignment (TM 5).

1.1 Background and Study Need

In July 2008, the Maricopa Association of Governments (MAG) completed the Interstate
10/Hassayampa Valley Transportation Framework Study (known as the Hassayampa Framework
Study), that recommended a comprehensive roadway network to meet the future traffic demands
that result when the area west of the White Tank Mountains is completely developed (hereafter
referred to as buildout travel demand). This long-range regional transportation network includes
the “Arizona Parkway” as a new facility type to supplement more traditional roadway
classifications in meeting projected travel demand.

The Arizona Parkway utilizes a distinct intersection treatment that prohibits left turns at major
cross-street intersections and controls intersection traffic movements with two-phased traffic
signal control. Left-turn movements are made indirectly using directional left-turn crossovers in
the median immediately downstream of cross-street intersections.

The Hassayampa Framework Study demonstrated the need for both Northern Parkway and
Tonopah Parkway. Although today’s land development and travel demands in the project study
area do not warrant major new high capacity roadways in the near-term future, the buildout
forecast for future land development and travel demands does warrant major new high capacity
roadways in the long-term future. Plans are already underway to convert some of the vacant lands
within the project study area to land uses that will generate future traffic.

To preserve sufficient public right-of-way for the future Northern Parkway and Tonopah
Parkway, the planning process needs to identify right-of-way requirements for buildout
conditions. This study is the first step in the roadway development process and is meant to aid the
governing bodies in defining and protecting a continuous future roadway corridor that can
accommodate buildout traffic demands in the project study area.

The project scope of work for this study includes the tasks necessary to prepare a corridor
feasibility report that will provide the Maricopa County Department of Transportation (MCDOT),
the Town of Buckeye, area property owners, developers, and other stakeholders with a planning
tool for future growth and development that will lead to the preservation of a 200-foot wide right-
of-way corridor to accommodate the typical Arizona Parkway design. This will require
significant coordination with various governing bodies, other public agencies, development
interests, and the general public.

091337127, 2010-004, TTO05 Maricopa County Department of Transportation
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1.2 Project Study Area

The project study area includes the planned Northern Parkway, an east-west corridor centered on
the Northern Avenue section line, from the planned Tonopah Parkway (411" Avenue alignment)
to the planned Turner Parkway (267" Avenue alignment). The Northern Parkway corridor within
the project study area is approximately 18 miles long and two miles wide. This section of
Northern Parkway is referred to as the Northern Parkway Hassayampa section to distinguish it
from other planned Northern Parkway sections east of the White Tank Mountains.

The project study area also includes the planned Tonopah Parkway, a north-south corridor
centered on the 411™ Avenue section line, from Interstate 10 (I-10) to the planned Northern
Parkway. The Tonopah Parkway corridor within the project study area is approximately 3.75
miles long and two miles wide.

The project study area boundaries are shown in Figure 1.

1.3 Document Purpose and Scope

The purpose of the Conceptual Drainage Report is to describe the existing drainage conditions in
the project study area. The drainage study was limited to the collection and review of existing
drainage reports and studies, existing geologic and groundwater mapping, limited discussion with
stakeholders, and field observations of existing drainage patterns and structures included in and
adjacent to the project study area. Hydrologic information from previous drainage and floodplain
studies was compiled to present watershed subbasins and previously determined peak flow rates
draining to the project study area. This information provides an overview of the physical features
of the project study area pertaining to drainage and will be used in the development of feasible
alignment alternatives.

1.4 Design Drainage Criteria

Drainage design for the proposed parkway will follow criteria outlined in the Drainage Policies
and Standards for Maricopa County, Arizona (Maricopa County, 2007) and Chapter 4.7 of the
Roadway Design Manual (MCDOT, 2004). A draft version of an update to the Drainage Policies
and Standards for Maricopa County was distributed by MCDOT for public review and comment

in July 2010.
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Figure 1 — Project Study Area
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2. EXISTING STUDIES AND OTHER DATA SOURCES

Numerous drainage, geologic, and groundwater studies and other drainage-related documents have been
prepared within or adjacent to the project study area. A complete list of the existing documents
reviewed is included in Appendix TM3-01. Summaries of the most relevant documents are provided in
the following sections. The general order of presentation and discussion is from west to east.

2.1 Summary of Drainage Studies

A map depicting the drainage studies that are in the general vicinity of the project study area is
provided as Figure 2 at the end of this section. The drainage studies shown in Figure 2 that have
direct relevance to the project are briefly discussed below. These drainage studies were reviewed
for descriptions of existing hydrology, drainage features, and existing drainage patterns. Most of
these drainage studies were completed for the Flood Control District of Maricopa County
(FCDMC).

2.1.1  Palo Verde Watershed Zone A Floodplain Delineation Study Technical Data
Notebook (2003)

This FCDMC study developed 100-year hydrology and delineated 400 linear miles of
approximate Zone A floodplain. The Palo Verde Watershed extends from the Big Horn
Mountains to just east of Wickenburg Road. Four of the studied washes cross the Tonopah
Parkway corridor and seven studied washes cross the Northern Parkway corridor.

2.1.2  Hydrologic Study Report for Luke Wash Zone AE Floodplain Delineation Study
(2008)

The purpose of this FCDMC study was to develop detailed 100-year hydrologic models to
delineate 85 linear miles of Zone AE floodplains and floodways. The analysis focused on
Luke Wash and nearby tributaries of the Hassayampa and Gila Rivers, with five washes that
cross the Northern Parkway corridor: T2N-R6W-S36, Phillips Wash, T3N-R5W-S32E,
T2N-R5W-S33E, and T2N-R5W-S05W.

2.1.3  Jackrabbit Wash Floodplain Delineation Study Technical Data Notebook
Hydrology (1991)

This FCDMC study developed 100-year hydrology and delineated detailed floodplains for
Jackrabbit Wash and tributaries. The Jackrabbit Wash Watershed within the project study
area extends from 371* Avenue to the Hassayampa River. Three mapped washes, including
Jackrabbit Wash, cross the Northern Parkway corridor.

2.1.4  Lower Hassayampa Watercourse Master Plan Phase 1 (FCDMC, 2006)

The FCDMC prepared this watercourse master to formulate technical guidance for
managing flooding hazards, lateral migration of the watercourse, and cumulative impacts of
existing and future development into the floodplain of the Hassayampa River. The
Northern Parkway corridor crosses the river within River Reach 4, which extends from
Jackrabbit Wash to Wagner/Daggs Wash. Phase 1 is complete and contains seven volumes;
Phase 2 is currently under development and should be made available in the near future.

091337127, 2010-004, TTO05 Maricopa County Department of Transportation
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Volume 2 contains hydrologic documentation — an analysis of stream gage records, a
simplified HEC-1 model, and multiple previous studies were compared to examine peak
discharges for the river. Volume 5 contains river behavior analysis — compiled and
presented historical and existing fluvial processes in the river.

2.1.5  Hydrologic Analysis of the Hassayampa River in Maricopa County, Arizona
(1988)

This report was prepared for FEMA in order to estimate the 100-year discharges of the
Hassayampa River for use in the corresponding FEMA Flood Insurance Re-Study. The
study limits comprise approximately 53 stream miles from the Yavapai/Maricopa County
line to the confluence with the Gila River. The Northern Parkway corridor crosses the
Hassayampa River within this study reach.

2.1.6  Buckeye/Sun Valley Area Drainage Master Study (2006)

This FCDMC Area Drainage Master Study (ADMS) identified drainage, flooding, and
erosion hazards within the Buckeye/Sun Valley area and developed preliminary guidelines
for development to be used as a basis of stormwater management. The Buckeye/Sun Valley
study limits extend from the Hassayampa River to the White Tank Mountains. This overall
watershed was subdivided into four hydrologically distinct areas, with the Northern
Parkway corridor falling within Area 3 (Buckeye Structures Area) and Area 4 (North Sun
Valley Area). Hydrologic documentation was provided for the Buckeye Structures Area
(Area 3).

2.1.7  Sun Valley Area Drainage Master Plan Step 3 Recommended Alternative Report
(2006)

The Area Drainage Master Plan (ADMP) was prepared for the FCDMC as a follow-up to
the ADMS process described above. It contained seven volumes that document the last step
of a three step process to develop a regional flood control master plan, and presented
specific recommended regional drainage improvements for each alluvial fan. The master
plan watershed extends from the Hassayampa River to the White Tank Mountains. The
Northern Parkway corridor crosses the Hassayampa sub-area (VVolume 4 of the ADMP) and
the White Tank Wash sub-area (Volume 5 of the ADMP).

2.1.8  Drainage Report Sun Valley Parkway Phase Il and Phase 111 (1987)

These documents were two separate drainage reports prepared for the Adams Group. Both
drainage reports were in support of roadway design for the proposed Sun Valley Parkway,
which has since been constructed. Sun Valley Parkway intersects the Northern Parkway
corridor near the eastern edge of the study area. Phase Il was from Northern Avenue to
approximately 255" Avenue, and Phase Il was from 1-10 to Northern Avenue. Both
reports document the amount of runoff that crosses Sun Valley Parkway and sized the
proposed culverts and channels.

091337127, 2010-004, TTO05 Maricopa County Department of Transportation
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Figure 2 — Area Drainage Studies

091337127, 2010-004, TTO05 Maricopa County Department of Transportation
Technical Memorandum 3 Northern Parkway/Tonopah Parkway CFS

Conceptual Drainage Report 6 November 2010



m N u Kimley-Hom
[ and Associates, Inc.

2.2 Summary of Other Drainage Documents and Data

In addition to drainage studies, data sources such as geologic investigations, groundwater records,
and irrigation canal plans were reviewed for information on other regional physical processes that
could potentially impact the project study area. A summary of the most relevant data sources is
provided below.

2.2.1  Geologic Mapping of Flood Hazards in Arizona: An Example From the White
Tank Mountains Area, Maricopa County (1992)

The Arizona Geological Survey (AZGS) developed a method for identifying flood hazard
zones from geologic mapping and field investigations. The resulting product, also known
as Open-File Report 91-10, presented a practical exercise of this process using the White
Tank Mountains Area as an example. This example area encompasses the Northern
Parkway corridor east of the Hassayampa River.

2.2.2  Geologic Map of the Flatiron Mountain 7.5’ Quadrangle, Maricopa County,
Arizona (2006)

The AZGS produced digital geologic mapping and descriptions of the Flatiron Mountain
7.5” Quadrangle. This quadrangle encompasses the Northern Parkway corridor from 383"
Avenue to just west of the Hassayampa River. The descriptive map legend described the
process of distinguishing young alluvial surfaces from older, more stable surfaces.

2.2.3  Geologic Map of the Wagner Wash Well 7.5° Quadrangle, Maricopa County,
Arizona (2004)

The AZGS produced digital geologic mapping and descriptions of the Wagner Wash Well
7.5’ Quadrangle. This quadrangle encompasses the Northern Parkway corridor from the
Hassayampa River to the western slopes of the White Tank Mountains.

2.2.4  Earth Fissure Map of Maricopa County, Arizona (2009)

The AZGS produced a map summarizing the earth fissure mapping that had been completed
in Maricopa County. It presented a graphical overview of the eight areas that had been
found to have active earth fissures, none of which are within the project study area.

2.25 Main Canal and Laterals Tonopah Irrigation District, Arizona, Central Arizona
Project Drawings (1985)

These construction drawings were prepared for the United States Department of the Interior
Bureau of Reclamation (USBR) system of canals that carries water south from the Central
Arizona Project (CAP) canal for agricultural usage. The main canal that branches off of the
CAP canal is called the Tonopah canal. The Tonopah canal crosses the Northern Parkway
corridor near 383 Avenue. The Tonopah Irrigation District, which covers the irrigated
lands that benefit from the Tonopah canal and associated lateral canals, extends from
approximately 395™ Avenue to 379" Avenue within the project study area.
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2.2.6  Active Land Subsidence Areas in Arizona Based on ADWR InSAR Data (2009)

This working document shows active land subsidence areas monitored by the Arizona
Department of Water Resources (ADWR). Interferometric synthetic aperture radar
(INSAR) technology is used to measure temporal elevation changes in the Earth’s surface.
The map covers the entire state of Arizona.

2.2.7  Uplift in the Vicinity of the Tonopah Recharge Facility (2010)

This ADWR working document shows the extent of uplift, or elevation of the Earth’s
surface, caused by the Tonopah Desert Recharge Project. The recharge facility is located
west of the project study area adjacent to the CAP Canal.

2.2.8  Groundwater Site Inventory (GWSI) (2010)

The GWSI is ADWR’s primary repository for statewide groundwater data. It contains
historical well levels and other background information for each well in the database,
including the wells within the project study area. The GWSI is an online product that is
continuously updated as new field data is collected.

091337127, 2010-004, TTO05 Maricopa County Department of Transportation
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3. WATERSHED FEATURES

3.1 Topography and Geology

The land west of the Hassayampa River gently slopes towards the south. The Belmont Mountains,
Hot Rock Mountain, and Flatiron Mountain are located north of the project study area. A land
form slope analysis map is provided in Figure 3. The map shows the land slopes mildly south of
these mountains. According to the Geologic Map of the Flatiron Mountain 7.5’ Quadrangle,
Maricopa County, Arizona (AZGS, 2006), much of this area is composed of relict alluvial fans.
Land surfaces are drained by broad swales and well-developed, moderately-to-deeply incised
tributary channel networks. There is enough topographic confinement that there are no major
distributary channel networks or active alluvial fans. Flood hazards are restricted to broad,
nearly-flat valley bottoms in this western area. The Arizona Geological Survey (AZGS) maps
pertaining to the study area have been included as Appendix TM3-02.

The region around the Hassayampa River contains more undulating terrain and steeper slopes.
Jackrabbit Wash and the Hassayampa River both feature wide incised channels within older,
higher banks. According to the Geologic Map of the Wagner Wash Well 7.5 Quadrangle,
Maricopa County, Arizona (AZGS, 2004), this area features a moderately thick sequence of old
Hassayampa River and alluvial fan deposits that have over time been dissected and eroded. The
unit descriptions in this map suggest that the current Hassayampa River channel is 20 to 30
meters (66 to 98 feet) below the terraces formed by the maximum aggradation of the river.

The land east of the Hassayampa River slopes towards the west and the southwest. The White
Tank Mountains lie on the eastern edge of the project study area. There are steep slopes
associated with the mountains, but the land between the White Tanks Mountains and the
Hassayampa River is predominantly mildly sloped. The intersection of Northern Avenue with
Sun Valley Parkway occurs on young deposits associated with recently active alluvial fans and
terraces, and active and inactive alluvial fans are present throughout the piedmont. Many of the
larger tributaries that drain to the Hassayampa River have become deeply incised. However, in
the southern part of the quadrangle where piedmont drainages turn to the southwest before joining
the Hassayampa River, many have major expansion reaches with distributary channel networks.
These areas are of particular concern because of the potential for widespread inundation and
changes in channel positions during floods.

3.1.1 Land Subsidence and Earth Fissures

Based on a review of Active Land Subsidence Areas in Arizona Based on ADWR InSAR
Data (ADWR, 2009) there are no active subsidence areas within the project study area.
However, ADWR is monitoring an active uplift area caused by the Tonopah Desert
Recharge Project. The recharge facility is located adjacent to the CAP canal approximately
9,000 feet west of the project study area. The facility’s groundwater plume and associated
ground uplift have extended southeast to approximately 355" Avenue. ADWR provided an
exhibit called Uplift in the Vicinity of the Tonopah Recharge Facility (ADWR, 2010) that is
included in Appendix TM3-03. This map shows that zero to three centimeters (zero to 1.2
inches) of uplift occurred within the project study area between 2006 and 2010. Well logs
from the Groundwater Site Inventory (GWSI) (ADWR, 2010) were reviewed to confirm the
groundwater plume. The historical hydrograph for well site #333146112560801, located at
411™ Avenue and Glendale Avenue, has also been included in Appendix TM3-03. This
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hydrograph shows that the groundwater level has dramatically risen by approximately 70
feet in recent years. The recharge project will probably not impact the selection of a
Northern Parkway or Tonopah Parkway alternative, but uplift or subsidence in this area
should be monitored in future design phases, especially if the Tonopah Desert Recharge
Project modifies or stops the groundwater recharge.

Based on a review of the Earth Fissure Map of Maricopa County, Arizona (AZGS, 2009),
there are no earth fissures mapped within the project study area. No surface evidence of
fissures has been found, but this conclusion does not guarantee that hidden or future earth
fissures are not present.
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Figure 3 — Topography
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3.2 Soils

The National Resources Conservation Service (NRCS) assigns soil map unit components to
hydrologic soil groups to broadly indicate soils groups that have similar runoff characteristics.
These hydrologic soil groups are shown in Figure 4. Most of the project study area falls within
Group A or Group B: soils that have low or moderately low runoff potential when thoroughly
wet. These areas typically have a large proportion of sands and allow unimpeded transmission of
water through the soil. As shown in Figure 4, there are limited regions that fall within Hydrologic
Group C: soils with moderately high runoff potential. The most significant Group C regions are
the area between Fourmile Wash and Phillips Wash and the area surrounding the Hassayampa
River (but not including the active floodplain portion of the river). Soils in Group C typically
have between 20 to 40 percent clay and less than 50 percent sands. Water movement through the
soil is expected to be somewhat restricted.

The area north of the Northern Avenue alignment and east of Sun Valley Parkway falls within
Hydrologic Group D: soils with high runoff potential when thoroughly wet. Water movement in
these soils is restricted or very restricted. Soils in Group D typically have greater than 40 percent
clay or the depth to a water impermeable layer (such as rock) is less than 20 inches. Descriptions
of the hydrologic soil groups were taken from Chapter 7 of the NRCS National Engineering
Handbook Part 630 Hydrology (2007). Contributing watersheds that contain Hydrologic Group D
soils should be carefully analyzed when designing downstream structures or roadways since
precipitation events may result in very quick runoff responses.
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3.3

Existing Land Use

Technical Memorandum 1 (TM 1) presents a discussion of land ownership, zoning, existing land
use, future land use, existing and planned developments, and existing and future transportation
networks can be found in TM 1. The land use descriptions below are abbreviated versions of the
TM 1 descriptions that pertain to drainage design.

3.4

3.3.1  Existing Land Use

The predominant existing land use within the project study area is vacant land. Appendix
TM3-04 provides photographs taken during field reviews of the project study area land uses
and major drainage features. Photos 334 and 580 in particular show undeveloped desert
landscape that is typical of the project study area. A few clusters of residential and
agriculture use are located between 379" Avenue and 419™ Avenue as well as a limited
network of two-lane paved roadways and unpaved roadways that corresponds to the same
area. Wickenburg Road and Sun Valley Parkway are the only other existing transportation
features of note. These paved roadways cross the project study area but the land around
these roadways is not developed.

3.3.2 Future Land Use

According to Maricopa Association of Governments (MAG) general plan GIS data
provided by Public Works of Maricopa County (May 2009), existing vacant land within the
study area is anticipated to be converted to primarily residential land use at buildout. Most
of the study area land west of 371" Avenue is planned to be single family low density
residential use, while the land to the east of 371° Avenue is planned to have higher density
residential uses. There are also large areas of retail, office, and industrial land uses at major
intersections throughout the study area east of 371 Avenue. These future land use patterns
follow the land use plans for the large master planned communities in this region.

Flooding Hazards

3.4.1  Regulatory Floodplains

Floodplain and floodway delineations were based on the Flood Insurance Study, Maricopa
County, Arizona and Incorporated Areas, FIS No. 04013CVO01A (Federal Emergency
Management Agency, 2005). Numerous FEMA floodplains drain through the project study
area. The watercourses in the west half of the study area drain south to ultimately discharge
to the Gila River. Watercourses in the east half of the study area drain west and southwest
to the Hassayampa River, which ultimately drains south to the Gila River. Figure 5
provides a map of the 100-year floodplain areas and also displays the Flood Insurance Rate
Map (FIRM) panels containing the effective floodplain mapping. Both FEMA effective and
FCDMC (typically pending FEMA approval) floodplain limits are shown on this exhibit.

The project study area contains 22 regulatory floodplains. Floodplain encroachment is a
consideration for the parkway alternatives, especially when crossing wide floodplains such
as the Hassayampa River and Jackrabbit Wash. The Hassayampa River 100-year floodplain
is approximately 3,100 feet wide and the Jackrabbit Wash 100-year floodplain is
approximately 1,100 feet wide at the Northern Avenue alignment. Crossing these wide
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floodplains while minimizing adverse impacts to the surrounding properties will be a
challenge. Detailed hydraulic studies will be necessary.

The crossings near Coyote Wash also deserve further attention when developing alignment
alternatives because two tributaries join Coyote Wash near the Northern Avenue and 387"
Avenue intersection. All three washes have regulatory floodplains delineated. Upstream of
the confluence at the Northern Avenue alignment, the individual 100-year floodplains are
approximately 400 feet, 500 feet, and 600 feet wide. The combined floodplain width is
approximately 2,300 feet at the confluence. Significant coordination with FCDMC and
FEMA may be required at this location and wherever floodplain encroachments occur.

3.4.2  Geologic Flood Hazards

Five flood hazard zones were defined for the area east of the Hassayampa River in Geologic
Mapping of Flood Hazards in Arizona: An Example From the White Tank Mountains Area,
Maricopa County (1992). Excerpts of the mapping have been reproduced with regulatory
floodplains and project boundaries overlaid on the AZGS flood hazard zones in Appendix
TM3-05. Most areas within the project study area are classified as the lowest hazard zone,
L1, which occur in areas that have not been flooded for at least 10,000 years with
entrenched streams.

The highest hazard zone, H1, occurs in extensive young deposits with a distributary channel
system. Within the project study area, H1 zones typically correspond with the approximate
areas delineated by effective floodplains. However, in two cases, the following
discrepancies were observed:

=  White Tank Wash was mapped as an H1 hazard zone upstream of the Sun Valley
Parkway alignment but an L1 hazard area downstream of the Sun Valley Parkway
alignment (until the confluence with a tributary);

= The small tributary that joins the Hassayampa River from the east at the Northern
Avenue alignment was mapped as an H1 zone even though it is not a regulatory
floodplain.

Proposed roadway alignments should avoid H1 flood hazard zones when possible. This
designation indicates either an entrenched major drainage or a distributary flow area with
potentially high flow velocities. Mitigation measures that include structural improvements
built in these areas would likely need to be sized for large capacities and have increased
maintenance needs.

3.4.3  Alluvial Fans

Active and inactive alluvial fan systems are prevalent in the study area east of the
Hassayampa River. These alluvial fans are sloping, fan-shaped landforms created over long
periods of time by the deposition of sediment as flows from the White Tank Mountains
spread out. The alluvial fans in this area have been studied in detail as part of the Sun
Valley Area Drainage Master Plan (SYADMP). The information presented in this section
has been taken from the SVADMP Step 3 Recommended Alternative Report, the
Hassayampa Sub-Area (Volume 4), and the White Tank Wash Sub-Area (Volume 5)
(FCDMC, 2006). Known problems associated with alluvial fan flooding include spatial
uncertainty of the flow distribution, lack of containment within the relatively flat
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topographic relief laterally across the fan, avulsive movement of defined flow paths,
distributary flow, sheet flooding, scour, and landform aggradation. Relatively steep channel
slopes between the base of the White Tank Mountains and the incised Hassayampa River
can result in high flow velocities with the energy to move significant volumes of sediment
and debris during floods.

The SVADMP analyzed several alternatives for mitigating the flood hazards of the alluvial
fans including structural and non-structural strategies. The result of the alternatives
evaluation process was to recommend large in-line detention basins at the apex of each
alluvial fan together with downstream corridors protected by levees. The detention basins
were designed to outlet 10 percent of the 100-year inflow volume from each alluvial fan.
The corridors were designed to act as regional flood control trunk systems and were sized to
include local drainage as well as sediment from adjacent watershed areas. Numerous drop
structures would be constructed as part of the wash corridors. A conceptual cross-section of
the leveed corridor and the location of the recommended flood control improvements are
included in Appendix TM3-06.

The Northern Parkway alignment will almost certainly cross the drainage corridor
associated with alluvial fan #6, also known as White Tank Wash. The location of the apex
of each studied alluvial fan is shown in Appendix TM3-06. Volume 5 of the SVADMP
stated that the recommended detention basin at the apex of this alluvial fan would have a
top area of 17 acres and a volume of 72 acre-feet. The apex of alluvial fan #6 was located
approximately 6,700 feet upstream of the Sun Valley Parkway crossing. The wash corridor
for approximately one mile downstream of Sun Valley Parkway was designated as natural
containment, suggesting that the location of the existing wash in this area may be more
stable than in other reaches. This conclusion matches the lower flood hazard noted in the
discussion of geologic flood hazard mapping in Section 3.4.2.

The recommended drainage corridors associated with alluvial fans #4 and #5 are also within
the project study area. As shown in Appendix TM3-06, these corridors enter the study area
near the Hassayampa River and can likely be avoided by locating the Northern Parkway
alignment near the Northern Avenue alignment or configured with an offsite channel for
Northern Parkway.

3.4.4 Scour and Sedimentation

Degradation of the Hassayampa River channel bed was not expected to be limited by the
development of an armored layer of larger materials according to the Lower Hassayampa
Watercourse Master Plan Phase | (FCDMC, 2006). Total scour (not including local scour)
was estimated to be 8-10 feet for the 10-year event and greater than 10 feet for the 100-year
event. Despite the large amount of sediment that moves through the Hassayampa River
system, historical channel slopes have been relatively constant, suggesting that the system is
near sediment balance equilibrium. This equilibrium could readily change in the future if
sand and gravel mining in the river or other disturbances to the sediment balance occur.
Increased pressure to mine the Hassayampa River channel for sand and gravel will increase
as development occurs in the area.

Sediment issues are expected to be a critical maintenance concern for any Northern
Parkway culvert constructed east of Jackrabbit Wash. Very high sediment loads have been
associated with Jackrabbit Wash, the Hassayampa River, and the alluvial fans between the
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river and the White Tank Mountains. Photo 579 in Appendix TM3-04 shows the typical
debris that was found in the Hassayampa River during the field visit. The FCDMC also
provided photos of a significant flood event that occurred in January of 2010. One of these
photos showing sediment deposition of the Hassayampa River near the Tonopah-Salome
Highway has been included in Appendix TM3-07. Water can be seen flowing through the
main channel in the background of the photo, and the foreground shows the overbank where
slowing flows have deposited approximately six feet of sediment.

Alluvial fans are built up from sediment that drops out of flood waters when flows start to
spread out at the base of mountains. Therefore, excessive sedimentation can be expected in
active alluvial fan areas such as the study area east of the Hassayampa River. The
Buckeye/Sun Valley Area Drainage Master Study Volume V-Al: Area 3 Hydrology Report
(FCDMC, 2006) noted that the existing culverts under Sun Valley Parkway had reduced
capacities due to sedimentation. The culverts were designed for the 100-year event but
current conditions indicated that overtopping of Sun Valley Parkway occurred during the
100-year event. Photo 609 in Appendix TM3-04 shows one set of these culverts with a
small amount of sediment on the culvert bottoms.

3.4.5 Lateral Erosion

Bank erosion from flood events is another critical concern for potential Northern Parkway
and Tonopah Parkway infrastructure. Most of the soils in the project study area are
composed of sands and non-cohesive materials that water can easily erode. Avulsions can
readily occur where some change in the terrain, manmade or natural, causes water to
abandon a previously established channel in favor of a new drainage path. Excerpts from
the Lower Hassayampa Watercourse Master Plan River Behavior Report (FCDMC, 2006)
pertaining to erosion in the Hassayampa River and tributaries have been included in
Appendix TM3-08. One of the exhibits in this appendix, titled “Major tributary avulsion
locations,” shows the current Jackrabbit Wash channel compared with the previous channel
overlaid on an aerial photograph. The current channel is approximately 5,000 feet away
from the historical channel. An example of an existing avulsion within the project area is
shown in Photos 280 and 281 in Appendix TM3-04: Photo 280 looks downstream at the
historical flow path of Old Camp Wash, and Photo 281 looks downstream at the new flow
path along the east side of 411" Avenue. Avulsions like this could lead to downstream
developed areas or infrastructure receiving unexpected increases in flood flows. Northern
Parkway and Tonopah Parkway should minimize changes to existing flow paths as much as
possible, and provide adequate structural protection of the roadway at all wash crossing
locations.

Photos 331 and 341 in Appendix TM3-04 show wash banks in the project area that have
been recently eroded into near vertical cut banks. These banks are unstable and may
continue to erode during successive flood events until a more resistant soil layer is
encountered.

Appendix TM3-07 presents photos and a map exhibit showing the extent of bank erosion
of the Hassayampa River during the recent January 2010 flood event. As shown in the map
exhibit, the three SRP transmission line towers along the Indian School Road alignment
were originally built above the banks of the Hassayampa River. The banks of the river
eroded approximately 265 feet during this single storm event, exposing the tower footings
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3.5

as shown in the photos. While this location of the river is downstream of the project study
area, it provides a good indication of the extremely erosive nature of the Hassayampa River.

The Lower Hassayampa Watercourse Master Plan classified the river as having a naturally
braided pattern. The river is subject to extreme rates of lateral erosion during small and
large flood events. The active flow channel moves laterally on a frequent basis, except at
confluences with major tributaries. The maximum reported change in channel position
during a single storm event was 1,300 feet. The Watercourse Master Plan included the
delineation of Jackrabbit Wash and Hassayampa River erosion hazard zones to safeguard
future development from river bank movement. Existing erosion hazard maps and
historical channel locations are shown in Appendix TM3-08.

The Buckeye/Sun Valley Area Drainage Master Study (FCDMC, 2006) recommended that
grade controls or other erosion protection be considered at outlets of future retention basins.
The study also cautioned that smaller, more frequent flow events should be analyzed in
addition to the 100-year event to adequately protect downstream washes. This was
recommended because future land use changes may have a proportionally greater impact on
the runoff response of a smaller, more frequent storm event. Erosion hazard setbacks were
also determined for watercourses with existing floodplain delineations. These erosion
hazard zones are shown in the “Interim Guidelines for Development Flooding and Erosion
Areas” exhibit included at the end of Appendix TM3-08.

Wherever possible, care must be taken to locate foundations and structures outside of the
erosion hazard zones that have been delineated for the Hassayampa River, Jackrabbit Wash,
and the alluvial fan areas. These drainage systems are highly dynamic and have a history of
rapidly changing channels.

Potentially Impacted Existing Drainage Structures

3.5.1 CAP and Tonopah Canals

The Central Arizona Project (CAP) canal is located upstream of the project study area.
Many of the contributing watershed hydrographs are modified by the CAP due to
significant storage along the upstream dikes protecting the canal. Drainages cross the canal
at select locations via culverts, overchutes, or siphons. The Northern Parkway and Tonopah
Parkway corridors are expected to have no impact on the CAP canal.

An existing concrete irrigation canal known as the Tonopah canal extends south from the
CAP through the project area along 383 Avenue. The location of this canal and the CAP
canal are shown on Figure 3. The Tonopah canal is owned by the Bureau of Reclamation
(USBR) and operated by the Tonopah Irrigation District (TID). The TID boundary is
generally located along Northern Avenue to the north, 379" Avenue to the east, Tonopah-
Salome Highway to the south, and 435™ Avenue to the west. Within this district boundary,
the TID uses the canal to distribute CAP water to farms. A figure showing the boundary of
the TID can be found in the companion document, Existing and Future Corridor Features
(TM 1). The existing canal is a five-foot deep, concrete-lined trapezoidal ditch with six-
inch berms on both sides of the canal. The main canal typically runs approximately parallel
to drainage flow paths, but inverted siphons exist where crossing major drainages such as
Coyote Wash. The TID staff suggested that Northern Parkway may be able to minimize
impacts to the canal by utilizing one of the two existing siphon crossings located north of
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the Northern Avenue alignment. Both of these existing siphons are located at washes with
regulatory floodplains delineated. Alternately, new canal siphons or a bridge crossing could
also be used for Northern Parkway to cross the Tonopah canal.

3.5.2  SunValley Parkway

The Drainage Report Sun Valley Parkway Phase Il (The Adams Group, 1987) and the
Drainage Report Sun Valley Parkway Phase Il (The Adams Group, 1987) quantified the
amount of runoff that would cross the roadway and sized proposed culverts and channels
for Sun Valley Parkway. Erosion protection for box culvert outlets consists of grouted
riprap aprons with minimum four-foot cutoff walls. The pavement and median drainage was
designed for the 10-year storm. Cross drainage structures were designed for the 100-year, 1-
hour event. Nine cross culverts in Phase Il and eight culverts within Phase 111 fall within
the project study area. These culverts are highlighted in the *‘Runoff and Culvert Summary’
excerpts included in Appendix TM3-09-01. As the intent of drainage design for Northern
Parkway will be to maintain existing flow patterns to the extent feasible, it is not expected
that Northern Parkway will have adverse impacts on the Sun Valley Parkway culverts.
However, the Northern Avenue alignment intersects with Sun Valley Parkway within a
regulatory floodplain for White Tank Wash. As a result, there may be interaction between
the culverts of each project or even opportunities for combined drainage crossings that serve
both roadways.

3.5.3  Buckeye Flood Retarding Structure #1

The easternmost watersheds of the project study area drain southwest to the Buckeye Flood
Retarding Structure (FRS) #1 located immediately upstream of 1-10. This earthen
embankment was constructed in 1974 to provide flood protection for the Interstate and
downstream properties. The embankment is approximately seven miles long and outlets
west into the Hassayampa River. Additional information on the FRS, the hydrology model
used to design it, and a map showing the structure and contributing watersheds, are included
in Appendix TM3-09-2. Note that the documents in Appendix TM3-09-02 were from the
original design of the FRS. The FCDMC is currently completing the final design for
rehabilitation of Buckeye FRS #1 and may be developing updated hydrology for the
contributing area. The updated design documents should be reviewed when they are made
available. However, the intent of drainage design for Northern Parkway will be to maintain
existing flow patterns to the extent feasible, therefore Northern Parkway is not expected to
have adverse impacts on the Buckeye FRS #1.
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4. EXISTING HYDROLOGY

Various hydrologic studies have been completed that together encompass the entire study area. These
existing studies were not necessarily performed to the same level of detail. Some studies, typically
those intended for planning purposes, focused on broad drainage trends, featuring large subbasins and a
limited number of concentration points. On the other hand, studies intended for floodplain delineation
purposes typically used small subbasins and a large number of concentration points. To present a
consistent level of hydrologic analysis throughout this study, offsite flows were reported at each
location where a regulatory 100-year floodplain or a United States Geological Survey (USGS) “blue
line” stream crossed the project study corridor centerline. Regulatory floodplains can be FEMA
effective floodplains or 100-year floodplains that have been recognized by FCDMC. USGS “blue lines”
refer to intermittent and perennial streams that are shown (in blue) on the commonly referenced USGS
primary series quadrangle maps. Table 1 presents an overview of the offsite hydrology concentration
points examined for this report.

The location of each offsite drainage crossing is provided in Figure 6 at the end of this section.
Drainage crossings 1-4 are located approximately on the Tonopah Parkway portion of the alignment and
crossings 5-23 are located approximately on the Northern Parkway portion of the alignment. Eight
named washes exist in the project study area.

4.1 Summary of Hydrology Methods

Existing hydrology data for the project study area was extracted for each of the 23 offsite
concentration points from the following five studies:

= Palo Verde Watershed Zone A Floodplain Delineation Study Technical Data Notebook
(FCDMC, 2003);

= Hydrologic Study Report for Luke Wash Zone AE Floodplain Delineation Study
(FCDMC, 2008);

= Jackrabbit Wash Floodplain Delineation Study Technical Data Notebook Hydrology
(FCDMC, 1991);

= Hydrologic Analysis of the Hassayampa River in Maricopa County, Arizona (FEMA,
1988); and

= Buckeye/Sun Valley Area Drainage Master Study Volume V-Al: Area 3 Hydrology
Report (FCDMC, 2006).

Figure 6 shows the subbasins within each of these watersheds grouped by color. Concentration
points in existing studies were used directly if located near the center of the project corridor. If a
crossing was not near a published concentration point, the peak flow was calculated as the
contributing area weighted portion of the next downstream published value. The methodology
used in each existing study is summarized below. The watersheds are discussed from a west to
east direction.
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Table 1 — Significant Offsite Drainage Crossings

USGS
Crossing Nearest Cross Regulatory | "Blue
ID Watercourse Name Street Floodplain | Line"
1 Unnamed Tributary to Winters Wash I-10 Yes No
2 Unnamed Tributary to Winters Wash Missouri Ave Yes Yes
3 Unnamed Tributary to Winters Wash Glendale Ave Yes No
4 Old Camp Wash Northern Ave Yes Yes
5 Unnamed Tributary to Old Camp Wash 403rd Ave Yes No
6 Winters Wash 395th Ave Yes Yes
7 Unnamed Tributary to Coyote Wash 395th Ave Yes Yes
8 Unnamed Tributary to Coyote Wash 387th Ave Yes Yes
9 Coyote Wash 383rd Ave Yes Yes
10 Fourmile Wash 373rd Ave Yes Yes
11 Unnamed Tributary to Fourmile Wash 363rd Ave No Yes
12 Phillips Wash 355th Ave Yes Yes
13 Phillips Wash North Wickenburg Rd Yes Yes
14 T2N-R5W-SO5E Aguila Rd Yes No
15 T3N-R5W-S32E Aguila Rd Yes Yes
16 T2N-R5W-SO05W Aguila Rd Yes No
17 TWN-R5W-S04 unnamed Yes No
18 Jackrabbit Wash unnamed Yes Yes
19 T2N-R5W-S2 unnamed Yes Yes
20 Hassayampa River unnamed Yes Yes
21 Unnamed Tributary to Hassayampa River unnamed Yes No
22 White Tank Wash Sun Valley Parkway Yes Yes
23 Unnamed Tributary to White Tank Wash Sun Valley Parkway Yes No
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41.1 Palo Verde Watershed

An area/runoff relationship was developed for the Floodplain Delineation Study to calculate
100-year peak flows for the Palo VVerde watershed. Results from two general HEC-1 models
were used to generate local regression equations (flow as a function of area) for mountain
and valley terrain types. The first model included the entire watershed and was used to
develop the mountain area/runoff relationships. The second model included only the valley
basins and was used to develop the valley area/runoff relationships. The project study area
only comprises what the Palo Verde study considers valley area, so the following equations
are applicable:

»  For basins < 26 mi?, Qyq (cubic feet per second (cfs)) = 510 * Area (mi%); and
= For basins > 26 mi%, Qo (cfs) = 8,060 * Area (mi?).

National Oceanic and Atmospheric Administration (NOAA) Atlas rainfall data was used to
estimate the design rainfall depth for this study. The Clark Unit Hydrograph method was
used for the computation of peak discharges in the preliminary HEC-1 models. These
HEC-1 models were not detailed enough to accurately reflect flow splits, so flow splits were
estimated manually by comparing downstream channel capacities of the flow paths at each
split using normal depth of weir flow equations.

Storage was ignored when creating the original HEC-1 models used to develop the
area/runoff relationships. To account for storage at the CAP canal, a separate HEC-1 model
was developed that included level pool storage routing at the CAP structures.
Stage/discharge and stage/storage parameters were estimated from topography and Federal
Highway Administration (FHWA) inlet control nomographs.

41.2 Luke Wash Watershed

The 100-year, 6-hour and 24-hour storm events were modeled for the Luke Wash watershed
using HEC-1 software, in conjunction with methods and procedures described by FCDMC.
Watershed Modeling System (WMS) software was used to develop the preliminary
subbasin boundary delineations. Drainage Design Management System for Windows
(DDMSW) software was utilized to prepare the input parameters for the HEC-1 models.
ArcGIS was applied to transfer databases available from FCDMC to prepare parameters for
modeling purposes.

NOAA 14 rainfall data was used to estimate the design rainfall depth for this study.
FCDMC 6-hour local storm distributions for the 6-hour model and the SCS Type Il
precipitation distribution for the 24-hour model were used for HEC-1 rainfall distributions.
The Green and Ampt Method was utilized for the estimation of rainfall losses. The S-
Graph method was used for the development of unit hydrographs.

Normal depth channel routing methodology was utilized in the hydrologic model to route
surface runoff through subbasins. An eight-point composite channel cross-section was
developed to represent typical wash cross-section conveyance using 2-foot contour
mapping. The longitudinal slopes were estimated based on general existing wash slopes,
and Manning’s “n” values were based on field reconnaissance estimates.

Surface runoff from the subbasins has the potential to concentrate at more than one point. It
was assumed that the concentration point was located at the hydrologic low point of the
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subbasin. A potential split flow from Jackrabbit Wash was identified on one of the study
washes. A rating curve was developed using the HEC-RAS models for Jackrabbit Wash to
determine the diverted flow. This diverted flow hydrograph was coded into the 100-year,
24-hour HEC-1 model. There was no split flow for the 100-year, 6-hour storm model
(FCDMC, 2008).

4.1.3 Jackrabbit Wash Watershed

HEC-1 version 4.0 software as implemented by Dodson & Associates was used to calculate
runoff for the 100-year, 6-hour and 100-year, 24-hour events. Rainfall distributions for the
6-hour storm were taken from the FCDMC Hydrology Manual. SCS Type Il rainfall
distribution was used for the 24-hour storm.

Subbasin boundaries were delineated to use an average subbasin size of five square miles
upstream of the CAP canal and an average subbasin size of three square miles downstream
of the CAP. Boundaries were also added to allow the computation of peak discharges at
major county road crossings and confluences of major washes. Rainfall losses were
estimated using the Green & Ampt infiltration equation. The S-Graph method was found to
be the most appropriate method developing unit hydrographs.

Hydrograph routing was performed with normal depth channel routing. Actual cross-
sections were measured in the field for approximately 50 percent of the routing reaches, and
were used to develop typical sections for the remaining reaches. A split flow estimate for
Coyote Wash was calculated by modeling both downstream branches with HEC-2 software
to generate stage-discharge curves. Where water ponds against the CAP canal, reservoir
routing was performed using the Modified Puls Method. Stage versus discharge curves for
CAP structures were calculated by using the Hydraulics of Culvert Waterways computer
software.

4.1.4  Hassayampa River

Peak discharges at three existing stream gage locations were calculated using a Log-Pearson
Type 1l statistical analysis of each site’s gage records. Northern Parkway is upstream of
gage station 95170 (Arlington) and downstream of gage station 95165 (Morristown), which
had 22 and 30 years of recorded data, respectively. The study recommended using a 100-
year peak discharge of 74,100 cfs at the Arlington gage station and 61,600 cfs at the
Morristown gage station.

The magnitude of the 100-year flood peak of Jackrabbit Wash at the confluence with the
Hassayampa River was estimated from a HEC-1 analysis. This model used a 24-hour storm
duration with SCS Type Il rainfall distribution, SCS dimensionless unit hydrograph, and
SCS curve number method. The HEC-1 analysis produced a 100-year peak discharge of
28,338 cfs for Jackrabbit Wash at the Hassayampa River. This peak discharge was used in
a simplified triangular hydrograph for the Jackrabbit Wash hydrograph. Field investigations
were utilized to determine typical channel reaches for Jackrabbit Wash and the Hassayampa
River, and Manning’s equation was used to calculate travel times for the respective
hydrographs. When the hydrographs were combined, the estimated point contribution of
Jackrabbit Wash to the 100-year Hassayampa River peak was 15,600 cfs.
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The original published discharge (FEMA, 1988) nearest the project study area was the
Hassayampa River upstream of Jackrabbit Wash with a 100-year peak of 59,400 cfs. Flow
rates for locations between the reference stations described previously were calculated by
separately calculating the Jackrabbit Wash point contribution and uniformly attenuating the
flow.

4.1.5  Buckeye/Sun Valley Watershed

This watershed was subdivided into multiple general areas with similar characteristics. Area
3 comprised the area that drained south to the Buckeye Flood Retarding Structures near I-
10. Detailed hydrology was developed with a modified HEC-1 computer program
embedded in WMS software for nine existing conditions storm events ranging from the 10-
year, 6-hour storm to the 100-year, 10-day storm. NOAA 2 rainfall data was used to
estimate the design rainfall depth for this study. Rainfall distributions for the 6-hour storm
were taken from the FCDMC Hydrology Manual. SCS Type Il precipitation distributions
were used for 24-hour models. The Green and Ampt Method was utilized for the estimation
of rainfall losses. The S-Graph method was used for the development of unit hydrographs.

Normal depth channel routing methodology was used to route runoff through subbasins.
An eight-point composite channel cross-section was obtained from field surveys to
represent typical wash cross-section conveyance. Some routing channels were expanded if
they were incapable of conveying the 100-year peak discharge. Flow diversions due to Sun
Valley Parkway were assumed to be negligible because the roadway was typically lower
than subbasin boundaries.

Area 4 comprised the area that directly drained west to the Hassayampa River. The Area
Drainage Master Study did not use detailed hydrologic or hydraulic methods for Area 4;
instead a summary of existing evaluations was performed.
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Figure 6 — Offsite Hydrology Workmap
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4.2 Offsite Hydrology Results

Detailed hydrologic analysis was not performed as part of this study. The existing peak 100-year
flows for each major wash crossing of the project study area are listed in Table 2. The wash
information presented previously is also included to provide a comprehensive summary of the
offsite hydrology at each crossing. Table 2 indicates if the peak flow was taken directly from an
existing study or if the discharge was calculated as a contributing area weighted portion of a
published value. The concentration point or subbasin identification and storm duration used in
each existing study are also presented. Excerpts from the original source documents of each
respective hydrologic study are included in Appendix TM3-10.

The two largest watercourses within the study area are Jackrabbit Wash (Crossing 18) and the
Hassayampa River (Crossing 20). The peak flows presented for these large crossings in Table 2
reflect the effective FEMA discharges, but it should be noted that these values have been the
subject of significant debate. A limited record of stream gage measurements were available when
the peak flows were calculated for FEMA in 1988 and new statistical analyses continue to be
performed as more gage data becomes available. An analysis completed for the FCDMC as part
of the Lower Hassayampa Watercourse Master Plan Hydrology Report in 2005 presented peak
discharges that were much lower than the effective peak discharges. For instance, the
Hassayampa River 100-year flow immediately upstream of the Jackrabbit Wash confluence was
calculated as 40,000 cfs. The 100-year flow presented in the original 1988 FEMA report was
59,400 cfs, and the most recent FEMA effective flow is 55,980 cfs at this location. The USGS is
also conducting a statistical analysis of their Hassayampa River gage records and should present
results later in 2010. However, despite the varying results it is unlikely that FCDMC and FEMA
will adopt different regulatory flows for these reaches in the near future. The recommended
design flows for Jackrabbit Wash and the Hassayampa are the FEMA effective flows shown in

Table 2.
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Table 2 — Offsite Hydrology Results

Crossing Nearest Cross Drainage | Regulatory | USGS "Blue Storm Peak 100-

ID Watercourse Name Street Area Floodplain Line" Calculation Method Existing Study Name Existing Study ID Duration | Year Flow
(mi?) (cfs)

1 Unnamed Tributary to Winters Wash I-10 0.4 Yes No published value Palo Verde FDS C48-03 24-Hour 210

2 Unnamed Tributary to Winters Wash Missouri Ave 5.2 Yes Yes published value Palo Verde FDS C54-09 24-Hour 2,650

3 Unnamed Tributary to Winters Wash Glendale Ave 21 Yes No published value Palo Verde FDS C69-09 24-Hour 1,050

4 Old Camp Wash Northern Ave 0.7 Yes Yes published value Palo Verde FDS C75-03 24-Hour 360

5 Unnamed Tributary to Old Camp Wash 403rd Ave 0.8 Yes No published value Palo Verde FDS C78-12 24-Hour 390

6 Winters Wash 395th Ave 1.6 Yes Yes published value Palo Verde FDS C66-33 24-Hour 810

7 Unnamed Tributary to Coyote Wash 395th Ave 1.0 Yes Yes published value Palo Verde FDS D06-09 24-Hour 490

8 Unnamed Tributary to Coyote Wash 387th Ave 6.0 Yes Yes published value Palo Verde FDS D09-06 24-Hour 3,040

9 Coyote Wash 383rd Ave 10.2 Yes Yes published value Palo Verde FDS D21-06 24-Hour 5,190

10 Fourmile Wash 373rd Ave 5.2 Yes Yes published value Palo Verde FDS D45-24 24-Hour 2,660

11 Unnamed Tributary to Fourmile Wash 363rd Ave 0.2 No Yes partial area pro-rate Palo Verde FDS D57E 24-Hour 103

12 Phillips Wash 355th Ave 0.7 Yes Yes published value Luke Wash FDS C44e 6-Hour 683

13 Phillips Wash North Wickenburg Rd 3.0 Yes Yes published value Luke Wash FDS C46g 6-Hour 1,591

14 T2N-R5W-SO5E Aguila Rd 0.2 Yes No partial area pro-rate Luke Wash FDS 88a 6-Hour 174

15 T3N-R5W-S32E Aguila Rd 0.9 Yes Yes published value Luke Wash FDS C83k 6-Hour 1,031

16 T2N-R5W-S05W Aguila Rd 0.3 Yes No published value Luke Wash FDS 89b 6-Hour 389

17 TWN-R5W-S04 unnamed 0.4 Yes No partial area pro-rate Jackrabbit Wash FDS 15D 24-Hour 181

18 Jackrabbit Wash unnamed 367.4 Yes Yes published value FIoo((;Jz‘Ig;;g/r:)cglicudy Below Star Wash 24-Hour 33,409

19 T2N-R5W-S2 unnamed 2.2 Yes Yes published value Jackrabbit Wash FDS 17A 24-Hour 1,570

20 Hassayampa River unnamed 975.4 Yes Yes published value Flood Insurance Study Just above confluence n/a 59,400

04013CVO001A with Jackrabbit Wash

21 Unnamed Tributary to Hassayampa River unnamed 8.3 Yes No partial area pro-rate Buckeye/Sun Valley ADMS C4R 24-Hour 3,073

22 White Tank Wash Sun Valley Parkway 1.4 Yes Yes published value Buckeye/Sun Valley ADMS E3RB 6-Hour 1,053

23 Unnamed Tributary to White Tank Wash Sun Valley Parkway 0.4 Yes No partial area pro-rate Buckeye/Sun Valley ADMS E2C 6-Hour 347
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5. SUMMARY AND CONCLUSIONS

The purpose of TM 3 is to describe the existing drainage conditions and patterns, including peak flows,
for the project study area. The findings of this memorandum can help determine the best alignment for
the proposed Northern Parkway and Tonopah Parkway. Drainage structures and features in and around
the project study area have been identified and should be considered during the design of the future
parkways. Peak flows reported in this memorandum have been compiled for planning purposes only.
Discharges should be evaluated based on FCDMC drainage criteria during final design of the parkways.

The impacts of crossing the numerous washes discussed in this memorandum should be considered
when developing and evaluating potential parkway alignment alternatives. Alignment considerations
will need to include the drainage structures, such as bridges and box culverts, that may be necessary to
convey flood flows under the proposed parkways, particularly at the Hassayampa River and Jackrabbit
Wash. While an effort can be made to align the proposed Northern Parkway to cross the Hassayampa
River and Jackrabbit Wash at narrower floodplain locations, the selection of crossing locations should
also take into account the dynamic nature of these watercourses and the significant potential for lateral
migration of the channel. Floodplain impacts and the potential need for detailed floodway studies should
also be considered.

The design of proposed drainage structures along the Northern Parkway alignment will need to take into
account the active and inactive alluvial fan systems east of the Hassayampa River, especially the area
designated as alluvial fan #6, also known as White Tank Wash. The uncertainty of flow distribution,
distributary flow and potential for avulsions must be considered in future hydrologic analyses of these
alluvial fans. Design of Northern Parkway should also consider the recommended FCDMC drainage
corridors associated with alluvial fans # 4 and #5, which are in the project study area.

Sedimentation must be taken into account when designing the proposed drainage structures; this is a
particular concern for structures between Jackrabbit Wash and the White Tank Mountains due to the
very high sediment loads. Adequate erosion control as well as correct sizing and placement of structures
to minimize sediment deposition will be necessary for the proposed drainage structures to convey flows
properly throughout the service life of these structures. In addition, maintaining existing drainage
patterns and sediment transport capacities will reduce maintenance costs and minimize the potential for
causing erosion problems downstream of the project.

The proposed Northern Parkway and Tonopah Parkway may cause incremental increases in ponding
and inundation in adjacent properties. The watershed is mostly undeveloped desert, but there are a few
residential, industrial, and agricultural developments in the area. Increased inundation and ponding on
developed land should be avoided where feasible, and coordination with FCDMC and FEMA may be
required. Care should be taken not to adversely affect the functions of the Tonopah Canal and the
existing culverts along Sun Valley Parkway during the drainage design for the parkways.

In summary, the most critical drainage issue to be considered during the alignment alternatives analysis
is the location of crossings at the Hassayampa River and Jackrabbit Wash as well as at other major
washes. The selection of these crossing locations will need to consider the cost of the structures,
hydraulic impacts upstream and downstream, lateral migration, and scour. The impact of the existing
alluvial fans and corresponding drainage corridors on the proposed alignment are another important
consideration. The two overarching goals of drainage design for the Northern Parkway and Tonopah
parkway are to minimize the impacts of proposed roadways on existing drainage patters, and minimize
the impacts of drainage on parkway alignments.
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APPENDIX TM3-01

DATA COLLECTION SUMMARY
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Summary Table of Documents Reviewed - Kimley-Horn and Associates
IAZGS = Arizona Geological Survey
IADOT = Arizona Department of Transportation
IADWR = Arizona Department of Water Resources
FCDMC = Flood Control District of Maricopa County Northern Parkw ay/TO no pah Parkw ay
FEMA = Federal Emergency Management Agency i ihili
KHA = Kimley-Horn and Associates CO rrld or Fegs I b ! I Ity StU dy
MAG = Maricopa Associated Governments Data Collection Summ ary
MC - Maricopa County
MCDOT - Maricopa County Department of Transportation
LIBRARY ITEM TRACKING
KHA ) . Format/ | Collected -
No. Title Description Author Date Source Bl T By Discipline
1 2010 Update - Regional Tranportation Plan transportation improvement planning info MAG Jul 2010 MAG pdf BCP Transportation
3 reports: Landsat flood detection, geomorphic
A Compilation of Geomorphic and Hydrologic assessment, and flood reconstruction. Primarily
2 Reports on the Jackrabiit Wash Flood, October  [looks at Jackrabbit Wash upstream of confluence |AZGS Jun 2002 FCDMC pdf BML Drainage
2000, Maricopa County, Arizona with Star Wash (north of NP study area) so is not
esp. pertinent.
Active Land Subsidence Areas in Arizona Based . . .
3 on ADWR INSAR Data map showing active subsidence areas ADWR Jul 2009 ADWR pdf BML Water
Shapefiles: recharge points, industry points,
4 ADWR GIS Data CD-ROM depth to water and water level elev (Phoenix AMA|ADWR Mar 2009 ADWR CD BML Water
only), irrigation polygons, hardrock
Approximate Flood Hazard Assessment for White determines flood hazard delineation for alluvial
5 Tank Fans Alluvial Fan Site 37A (EasF of Sun fan. Fan 37 is just south of NP study area and Coe & Van Loo Oct 2006 FCDMC pdf BML Drainage
Valley Parkway) Town of Buckeye, Arizona ends at Sun Valley Pk Consultants
Technical Data Notebook y Py
Approximate Zone A Floodplain Delineation .
6 Study of Watershed "OO" Coyote Wash and 2 volume_s in TDN. North of NP study area so not JE Fuller May 2003 FCDMC pdf BML Drainage
. ; esp. pertinent.
Tributaries
bopromate zone A Ficcplan Detnesion <1041 IO 1P T 0 e S
7 Study of Watershed "OO" Hassayampa River stud ir.n ac{the NP (Inset 468 and 46C in JE Fuller Apr 2003 FCDMC pdf BML Drainage
Tributaries & Lower Jackrabbit Wash Tributaries map);) P
Approximate Zone A Floodplain Delineation . . .
8 Study of Watershed "OO" Upper Jackrabbit Zone A dglmeatlon study, not esp. pertinent to NP JE Fuller Dec 2003 FCDMC pdf BML Drainage
) . because is upstream of study area
Wash and Tributaries
Arizona Parkway Intersection/Interchange . . . . . .
9 Operational Analysis and Design Concepts Study AZ parkway intersection ROW information Wilson & Company Aug 2009 MCDOT PDF MLG Transportation
Arizona Parkway Intersection/Interchange report with R/W requirements, traffic volumes, . .
10 Operational Analysis and Design Concepts Study |intersection layouts Wilson & Company Aug 2009 MCDOT pf MLG Transportation
Projected build-out traffic volumes for
1 Arizona Parkway Projected Travel Volumes and Hassaygmpa and H|ddeln Valley Framework Wilson & Company Jun 2009 MAG pdf/GIS on MLG Transportation
Laneage/Interchange Needs areas with laneage and interchange needs on CD
parkways; GIS shapefiles
. . . . as-built inspection report for 4.5 miles of 17.5'
12 As-Built Rgport Buckeye Site 1 Drain Maricopa deep embankment drain trench for Buckeye FRS |ERTEC, Inc. Mar 1981 FCDMC pdf BML Drainage
County, Arizona :
#1, includes plans at end of document
KHA Project No. 091337127
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Summary Table of Documents Reviewed - Kimley-Horn and Associates
AZGS = Arizona Geological Survey
IADOT = Arizona Department of Transportation
IADWR = Arizona Department of Water Resources
FCDMC = Flood Control District of Maricopa County No rth ern Par kW ay/TO no pah Par kW ay
FEMA = Federal Emergency Management Agency i ihili
KHA = Kimley-Horn and Associates CO rrld or Fea_s | b ! | Ity Stu dy
MAG = Maricopa Associated Governments Data Collection Summ ary
MC - Maricopa County
MCDOT - Maricopa County Department of Transportation
LIBRARY ITEM TRACKING
KHA ’ L Format/ | Collected S
No. Title Description Author Date Source File Type By Discipline
. describes various plan components to manage
13 Buckeye Area Dramgge Master Plan runoff. Study area is south of I-10 so not esp. Dibble Engineering Jun 2009 FCDMC pdf BML Drainage
Recommended Design Report .
pertinent to NP.
. . FEMA report to estimate 100-yr peak flows for .
14 Buckeye Area Flood Delineation Study Hydrology floodplain delineation. Study area is south of I-10 Mcl_‘aughlln Kmetty Jul 1992 FCDMC pdf BML Drainage
Report : Engineers
S0 not esp. pertinent to NP.
Buckeye/Sun Valley Area Drainage Master Study [overview of the project and the four areas .
15 Volume |: Master Document Summary included. References the other eight volumes PBS&J Jun 2006 FCDMC pdf AOM Drainage
Buckeye/Sun Valley Area Drainage Master Study [description of hydrologic methods and results for .
16 Volume V-Al: Area 3 Hydrology Report Area 3 PBS&J Jan 2006 FCDMC pdf AOM Drainage
maps showing groundwater conditions in the
17 D.W.R. Hydrologic Map Series Report No. 10 Hassayampa Sub-basin of the Phoenix Active ADWR 1982 ADWR pdf BML Water
Management Area
18 |o.W.R. Hydrologic Map Series Report No. 27 |MaPS showing groundwater conditions in the ADWR 1992 ADWR pdf BML Water
Phoenix Active Management Area
. . maps showing groundwater conditions in the Nov 2002-
19 D.W.R. Hydrologic Map Series Report No. 35 Phoenix Active Management Area ADWR Feb 2003 ADWR pdf BML Water
20 Dg5|gn Guideline Recommendations for the AZ parkway ROW requirements, intersection DMJM Harris; Aug 2008 MCDOT PDE MLG Transportation
Arizona Parkway layout AECOM
21 |pem-37 Geologic Map of the Buckeye NW 7.5 AZGS Nov 2004 AZGS cb BML Geology
Quadrangle, Maricopa County, Arizona
Geologic Map of the Wintersburg 7.5'
22 DGM-47 Quadrangle, Maricopa County, Arizona. AZGS Mar 2006 AZGS CD BML Geology
23 DI-IOS: Geologic Data for the Phoenix South 30" x [1:100,000 digital map of OFR93-18, in jpg and AZGS Mar 2006 AZGS cD BML Geology
60' Quadrangle shp formats
Draft Environmental Impact Statement Allocation |, . . . N _ .
24 of Water Supply and Long-Term Contract brief history of Topopah Irrigation District and its USBR Jun 2000 USBR pdf BML Water
- . . . CAP water allocation
Execution Central Arizona Project Appendix L
documentation for interceptor channel collector
. . ditch, wagner wash outlet protection, detention -
25 Dra!nage Design Report for Sun Valley Parkway basin ditch/inlets, and baffle block design. Not CoII_ar, W|I!|ams_& Dec 1988 FCDMC pdf BML Drainage
Drainage Enhancement - ; . White Engineering
esp. pertinent since all of these drainage
improvements are north of the NP study area.
written in response to damage from August 1988
storm event: discusses storm frequency analysis,
26 Drainage Enhancements for Sun Valley Parkwa) design approach, channel bank protection, Collar, Williams & Oct 1988 FCDMC df BML Drainage
9 y Y Wagner Wash outlet protection, drop structure  |White Engineering P 9
damage, roadside channel enhancements,
interceptor channel damage.
KHA Project No. 091337127
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Summary Table of Documents Reviewed - Kimley-Horn and Associates
AZGS = Arizona Geological Survey
IADOT = Arizona Department of Transportation
IADWR = Arizona Department of Water Resources
FCDMC = Flood Control District of Maricopa County No rth ern Par kW ay/TO no pah Par kW ay
FEMA = Federal Emergency Management Agency i ihili
KHA = Kimley-Horn and Associates CO rrld or Fea_s | b ! | Ity Stu dy
MAG = Maricopa Associated Governments Data Collection Summ ary
MC - Maricopa County
MCDOT - Maricopa County Department of Transportation
LIBRARY ITEM TRACKING
KHA ’ L Format/ | Collected L
No. Title Description Author Date Source File Type By Discipline
guantifies runoff that crosses roadway and sizes
Drainage Report Sun Valley Parkway Phase Il culverts/channels. Phase Il starts at Northern Collar, Williams & .
21 (Station 410+00 - 1023+95) Ave alignment and extends north/east to Phase |. |White Engineering Apr 1987 FCDMC paf BML Drainage
Drainage area map at end of document.
. guantifies runoff that crosses roadway and sizes -
Drainage Report Sun Valley Parkway Phase Il A g Collar, Williams & .
28 (2915t Avenue from I-10 to Northern Avenue) (;:Jal\;erts/channels. Pdf is missing drainage area White Engineering Apr 1987 FCDMC pdf BML Drainage
29 Earth Fissure Map of Maricopa County, Arizona |mapping of earth fissures AZGS Dec 2009 AZGS pdf BML Geology
30 Enhanced Parkway Study Final Report AZ parkway intersection ROW information Morrison Maierle Aug 2007 MCDOT PDF MLG Transportation
. - preliminary assessment for retrofitting Buckeye
Executive Summary Existing Flood Control . .
31 Facilities Landscape Aesthetics and Multiple-Use FRS 1,23 (and other prolef:ts outside N.P study Carter Burgess Feb 2001 FCDMC pdf BML Drainage
" area) for enhanced recreational/aesthetic
Opportunities Assessment o
opportunities
. . FIS No. 04013CV001A: description of general
32 Flood Insurance Study Maricopa County, Arizona flooding issues in county, effective discharges, FEMA Sep 2005 KHA pdf BML Drainage
and Incorporated Area )
and flood profiles
33 E:;S?;nl{zow Transportation Improvement programmed transportation improvements MAG Jul 2010 MAG pdf BCP Transportation
34 Geologic Map of lthe Flatiron Mouptam 7.5 DGM-_46l. mapped surface and bedrock units with AZGS Mar 2006 AZGS pdf BML Geology
Quadrangle, Maricopa County, Arizona descriptions
. , DGM-38. mapped surface and bedrock units,
35 Geologic Map of .the Wagner Was_h well 7.5 also includes separate report document with AZGS Nov 2004 AZGS pdf BML Geology
Quadrangle, Maricopa County, Arizona -
descriptions
Gealogic Mapping o Flood Hazards in Arzona: [0 Bor Bl e il T B0 P
36 An Example From the White Tank Mountains ) 9es, AZGS Mar 1992 AZGS hardcopy BML Geology
. to five flood-hazards zones. Includes four
Area, Maricopa County AN
24"x36" plates.
37 GIS and Volume Data GIS Data, buildout traffic volumes Wilson & Company Jun 2009 MAG CD BCP Transportation
drainage, floodplain, railroad, wilderness,
38 GIS shapefiles from FCDMC jurisdictions, community features, subdivisions, |FCDMC May 2009 FCDMC | GIS on CD ES ALL
road features, 10-ft contours, aerials
Access database of Groundwater Site Inventory:
39 GWSI Database CD-ROM well ownership, historic water levels, construction |ADWR Jul 2009 ADWR CD BML Water
data, etc.
40 |owsI Hydrograph Site ID 333146112560801 | 'Storical groundwater levels at 411th Aveand i\ e Dec 2009 | ADWR pdf BML Water
Bethany Home Rd
41 Hassayampa Basin Gravity Survey shows points for depth to bedrock study ADWR unknown ADWR pdf BML Water
KHA Project No. 091337127
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Summary Table of Documents Reviewed - Kimley-Horn and Associates
AZGS = Arizona Geological Survey
IADOT = Arizona Department of Transportation
IADWR = Arizona Department of Water Resources
FCDMC = Flood Control District of Maricopa County No rth ern Par kW ay/TO no pah Par kW ay
FEMA = Federal Emergency Management Agency i ihili
KHA = Kimley-Horn and Associates CO rrld or Fea_s ! b I | Ity Stu dy
MAG = Maricopa Associated Governments Data Collection Summ ary
MC - Maricopa County
MCDOT - Maricopa County Department of Transportation
LIBRARY ITEM TRACKING
KHA ’ L Format/ | Collected S
No. Title Description Author Date Source File Type By Discipline
42 Hassayampa River Planning and Design Analysis |nvest|gat|0n_ of bank erosion ne>§t to CAP (and CH2MHil Aug 1997 ECDMC pdf BML Drainage
Report concept designs) -- not esp. pertinent to NP study
. . .. |FEMA report to estimate 100-yr peak flows for
43 Hydrologlc Analysis (.Jf the Hassayampa River in floodplain delineation (reach is Wickenburg to Cella Barr May 1988 FCDMC pdf BML Drainage
Maricopa County, Arizona Gila River) Associates
Hydrologic Study Report for Luke Wash Zone AE |Contains only the hydrology documentation Wood, Patel & .
a4 Floodplain Delineation Study (Section 4) of a larger study Associates Sep 2008 KHA pdf BML Drainage
Hydrologic/Hydraulic Design Analysis of summary of the analysis of the proposed Collar. Williams &
45 Proposed Sun Valley Parkway Crossing of the improved interchange on the Buckeye FRS #1. WhiteyEn ineerin Aug 1987 FCDMC pdf BML Drainage
Buckeye Watershed Structure south of the NP study area so not esp. pertinent. 9 9
. overview, existing and future conditions,
46 rrtaerfgsirioguzss2?:;21V§:?ngrggzgﬁxson evaluation framework, travel demand forecasting, [DMJM Harris; Jul 2008 bgaz.org/| pdf/GIS on MLG Transportation
Y P alternatives, implementation, funding; GIS AECOM MAG CD P
Summary )
shapefiles
Jackrabbit Wash Floodplain Delineation Study supplement to FDS analyzing accuracy/sensitivity
a7 Contract Amendment Number One: Hydrologic  |of HEC-1 parameters. Also includes FCDMC Burgess & Niple Jul 1991 FCDMC pdf BML Drainage
Model Sensitivity Analysis comments.
Jackrabbit Wash Floodplain Delineation Study 2 books. FEMA report to estimate 100-yr peak . .
48 Technical Data Notebook Hydrology flows for floodplain delineation Burgess & Niple May 1991 FCDMC paf BML Drainage
49 Lower Hassayampa Watercourse Master Plan seven technical repqrts |nter7ded to deve]op FCDMC Apr 2006 FCDMC pdf AOM Drainage
Phase | guidance for managing the river floodplain
50 Luke Wash Watershed FDS map of Floodplain Delineation Study boundary FCDMC unknown FCDMC ipg BML Drainage
Luke Wash Watershed Zone AE Floodplain 4 volumes. Report, survey field notes, supporting |Wood, Patel & .
51 Delineation Study Technical Data Notebook documentation, and exhibits. Associates Mar 2009 FCDMC pf BML Drainage
52 Maricopa County Drainage Policies and drainage guidelines MC Jan 2007 KHA pdf BML Drainage
Standards
53 Maricopa Co_gnty_MaJor Streets and Routes Plan road classifications MC Sep 2004 MC pdf BCP Transportation
Street Classification Atlas
54 Maricopa County Regional Trail System Plan description of plans for regional trail facilities MC Aug 2004 MC pdf BCP Planning
55 Maricopa County Transportation System Plan road conditions, road planning info MC Feb 2007 MC pdf BCP Transportation
56 Maricopa County Zoning Ordinance zoning ordinance MC Jun 2010 MC pdf BCP Planning
57 Maricopa County Zoning Ordinance zoning ordinance descriptions and codes Maricopa County Jul 2009 MC pdf MLG Planning
58 m;g:);glg)%ngmeenng Handbook Part 630 Chapter 7 Hydrologic Soil Groups NRCS May 2007 NRCS pdf BML Drainage
. Surficial Geology Around the White Tank
59 Open-File Report 91-8 Mountains, Central Arizona AZGS Nov 1991 KHA hardcopy BML Geology
KHA Project No. 091337127
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Summary Table of Documents Reviewed - Kimley-Horn and Associates
AZGS = Arizona Geological Survey
IADOT = Arizona Department of Transportation
IADWR = Arizona Department of Water Resources
FCDMC = Flood Control District of Maricopa County NO rth ern Par kW ay/TO no pah Par kW ay
FEMA = Federal Emergency Management Agency i ihili
KHA = Kimley-Horn and Associates CO rrld or Fea_s | b ! | Ity Stu dy
MAG = Maricopa Associated Governments Data Collection Summ ary
MC - Maricopa County
MCDOT - Maricopa County Department of Transportation
LIBRARY ITEM TRACKING
KHA ’ L Format/ | Collected S
No. Title Description Author Date Source File Type By Discipline
7 volumes. Hydrology, hydraulics, and floodplain
Palo Verde Watershed Zone A Floodplain delineation for approx. 400 miles of washes; Area .
60 Delineation Study Technical Data Notebook C and Area D cover western portion of NP study Entellus May 2003 FCOMC paf BML Drainage
area.
Phase | Report Project Calculations Hydrologic  |precipitation calcs, PMP storm distributions, HEC-
61 Analysis Buckeye Floodwater Retarding 1 input parameters, capacity data and reservoir |Dames & Moore Jan 1990 FCDMC pdf BML Drainage
Structures #1, #2, and #3 routing documentation
62 Phoenix Active Management Area maps shows major |nfrastructure and ADWR Sep 2003 ADWR pdf BML Water
grandfathered water rights
Preliminary Geologic Maps of the Eastern Big OFR 85-14. mapped surface and bedrock units
63 Horn and Belmont Mountains, West-Central with descriptions. Mapped area is north of NP AZGS Nov 1985 AZGS | hardcopy BML Geology
Arizona project area.
Preliminary Investigation Report for Tonopah high level overview of various problems and
64 Y >stig port p proposed drainage projects, contains useful USDA SCS Jul 1974 FCDMC pdf BML Drainage
Watershed Maricopa County, Arizona S
exhibits at end of documents
very preliminary (no specifics) drainage report for
Preliminary Master Drainage Report for Sun 28,000 ac master planned community north and |Collar, Williams & .
65 Valley Maricopa County, Arizona west of White Tank Mtns, has useful exhibits at  |White Engineering May 1986 FCDMC pdf BML Drainage
end of document
proposed site map showing development Hadlev Desian
66 Proposed Development: Belmont boundaries and primary features, vicinity map Grou Y 9 Nov 2007 MC pdf MLG Planning
showing other developments in area P
67 Proposed Development: Douglas Ranch conceptual land use and framework plans Greey Pickett Jul 2008 MC pdf MLG Planning
Communi
68 Proposed Development: Mirielle conceptual land use plan WRG Design Oct 2007 Sottjlti?/ves pdf BCP Planning
t
69 Proposed Development: Montiere proposeq site map showing development David Evans May 2006 MC pdf MLG Planning
boundaries and uses
70 Proposed Development: Sun Valley South congeptual land useApIan with boundaries; KHA CMX; KHA May 2006 MC; KHA pdf MLG Planning
traffic impact analysis
71 zr:?jpl(\J/sed Development: Sun Valley Villages Il conceptual land use plan with boundaries Carter Burgess Jul 2008 MC pdf MLG Planning
72 Roadway Design Manual guidelines for standard roadway design MCDOT Apr 2004 KHA pdf BML Transportation
Solicitation/Specifications Main Canal and Vol 2 of 2 (DRAWINGS) -- contains construction Franzoy Core
73 Laterals Tonopah Irrigation District, Arizona plans and soil boring for major canal that runs 1zoy Lorey Feb 1985 FCDMC pdf BML Drainage
) ) . Engineering
Central Arizona Project along 383rd Ave alignment
74 Statewide Rail Framework Study 2050 Vision plan with maps BQAZ Aug 2009 BQAZ pdf MLG Transportation
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KHA Title Description Author Date Source Eormat/ Collected Discipline
No. File Type By
. provides updated hydrology for Area 4 of ADMS --
75 Sun Valley Area l_)ralnage Master Plan Area 4 downstream end of this area impacts the NP JE Fuller Aug 2006 FCDMC pdf BML Drainage
Hydrology Technical Data Notebook study
Sun Valley Area Drainage Master Plan Plannin describes federal, state, and local ordinances that
76 Y age 9 guide development, also includes inventory of EDAW Dec 2006 FCDMC pdf BML Drainage
and Regulatory Coordination
proposed developments
77 Sun_VaIIey Area Dranjnage Master Plgn Scenery asse;sed scenlc{recreatlona! resources and Loge_ln Simpson Jan 2007 ECDMC pdf BML Lan(_jscape
Multiuse Data Collection and Analysis provides alternatives evaluation Design Architecture
Sun Vallev Area Drainage Master Plan Step 1 outlines preliminary alternatives for flood
78 4 'ag . pL protection alternatives. Hassayampa and White |JE Fuller Aug 2006 FCDMC pdf BML Drainage
Alternatives Formulation and Preliminary Analysis
Tank Wash sub-areas apply to NP study.
. 7 volumes. Vol 1 provides overview of ADMP
79 Sun Valley Area D_ralnage Master Plan Step 2 process, and Volumes 4 and 5 contain the JE Fuller Sep 2006 FCDMC pdf BML Drainage
Proposed Alternatives Report o .
specific alternatives for the NP study area.
. 7 volumes. Vol 1 provides overview of ADMP
80 Sun Valley Area Dralnage Master Plan Step 3 process, and Volumes 4 and 5 contain the JE Fuller Dec 2006 FCDMC pdf BML Drainage
Recommended Alternative Report o .
specific alternatives for the NP study area.
Sun Valley Area Drainage Master Plan Technical |delineates 100-year floodplain for alluvial fan
81 Data Notebook Approximate Zone A Floodplain [near NP alignment. Also includes lengthy section |JE Fuller Nov 2006 FCDMC pdf BML Drainage
Delineation Study of White Tank Fan 6 on geomorphic methods.
Sun Valley Area Drainage Master Plan Technical ggmg:;e\slvt?g%’%irkﬂ&?gsI::;fa;:!;\/?ga:s
82 Data Notebook Approximate Zone A Floodplain . ) assayamp JE Fuller Nov 2006 FCDMC pdf BML Drainage
. . . River. Also includes lengthy section on
Delineation Study of White Tank Fans 4 & 5 .
geomorphic methods.
Sun Valley Area Drainage Master Plan Technical
Data Notebook: Approximate Zone A Floodplain |compilation of AZGS geologic reports/maps,
83 Delineation Study of White Tank Piedmont NRCS soil surveys, and sediment yield analysis JE Fuller Sep 2006 FCDMC pdf BML Geology
Appendix G
84 Sun Valley Parkway Access Control and Corridor study for reference on right of way and utilities Parsons Dec 2006 MC pdf BCP Transporltatlon/
Improvement Study Planning
contains various documentation regarding the
damage from the Aug 1988 storm, Greiner
85 Sun Valley Parkway Correspondence reviews of CWW draln_age r_epo_rts, variance from FCDMC unknown FCDMC pdf BML Drainage
standard drainage design criteria -- valuable
lessons on building a roadway in this alluvial fan
area
KHA Project No. 091337127
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hydrologic analysis to determine peak 100-yr
flows to study area north of White Tank Mtns -- .
86 Sun Valley Parkway North FIS Hydrology Report note that this is northeast of NP study area so will A-N West, Inc. Mar 1991 FCDMC pdf BML Drainage
not be reviewed further
SW Maricopa County Linkage Designs and °°”?me”t letter fror_n AG'.:D.’ .W'Id“fe !lnkage Arizona Game and pdf/GISine .
87 . I designs, conservation priorities, environmental ) Jul 2009 KHA ; MLG Environmental
Conservation Priorities . Fish Department mail
features and constraints
The Use of Multi-spectral Remote Sensing
Imagery For Geomorphic Mapping and report explores using LANDSAT imagery to
Determination of Flood Prone Areas on determine floodprone areas -- not esp. pertinent .
88 Piedmonts in Maricopa County, AZ: An Example [to NP study, only uses NE portion of Jackrabbit JE Fuller Feb 2002 FCDMC pdf BML Drainage
From a Portion of the Jackrabbit Wash Wash watershed as an illustrative example
Watershed
89 Tonopah/Arlington Area Plan Ianq use, zonlnlg, transportatlon classifications, MC Sep 2000 MC pdf MLG Transpor‘tatlon/
environmental information Planning
90 Town of Buckeye Draft Transportation Master exhibits showing planned road, trail, and transit Town of Buckeye Dec 2009 Buckeye pdf BCP Planning
Plan networks
land use, circulation, environmental conditions, Partners for
91 Town of Buckeye General Plan Figures growth area land use, floodway transitional areas, ; . May 2008 Buckeye pdf MLG Planning
. Strategic Action
master planned communities
92 Town of Buckeye GIS Data land use and zoning GIS data Town of Buckeye Aug 2010 Buckeye Gelni;irll BCP Planning
93 ;%Wurr]ezf Buckeye Zoning and Annexation History zoning and annexation history Town of Buckeye May 2009 Buckeye pdf MLG Planning
04 Uplllftl in the Vicinity of the Tonopah Recharge map showing ground uplift from 2006 to 2010 due ADWR Mar 2010 ADWR pdf BML Water
Facility to recharge plume
KHA Project No. 091337127
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Surficial Units

Piedmont Alluvium

Quaternary and e Trtiry piscmont depositsrom sveral mourtai ranges o thenorth cover most ofthe
tain quadrangle. This alluvium was deposited primarily by larger tributary streams that h

o o of quadrangle; these larger streams and local, smaller streams have eroded and reworked

some of these deposits. Deposits range in age from moder to Pliocene. Abbreviations are ka, thousands of

years before present, and Ma, millions of years before present.

Modern channel deposits (<~100 yrs) — Active channel deposits composed of very poorly-sorted sand,
pebbles, and cobbles with some boulders to moderately-sorted sand and pebbles. Channels are generally
incised 1 1o 2 m below adjacent Holocene terraces and alluvial fans, but may be incised as much as 4 m
below adjacent Pleistocene deposits. Channel morphologies generally consist of a single-thread high flow
channel or multi-threaded low flow chamels with gravel bars. Channels are extremely flood prone and are
subject to deep, high velocity in moderate tolarge flow events, and severe lateral bank erosion.

Late Ka) — in lowte d small channels that are part of the
modern drainage system. Includes Qye where not mapped separately. Along the larger drainages, unit Qy.
sediment is generally poorly to very poorly sorted sand, pebbles, cobbles, and bouders; termace surfaces
typically are mantled with pebbies, sand, and finer sediment. On lower piedmont areas and in smaller
ributary washes young deposits consist of moderately sorted sand and sit, with some pebties and cobbles
in channels. Channels generally are incised less than 1 m below adjacent terraces, but locally incision may
be as much as 2 m. Channels are flood prone and may be subject to deep, high velocity flows in large flow
events. Potential lateral bank erosion is severe. Channel morphdoges generally consist of a single-thread
high flow channel or muti-threaded low flow channels with gravel bars adjacent to low flow channels. Flood
flows may significantly change channel morphology and flow paths. Local relief varies from fairty_smooth
channel bottoms to undulating bar-and-swale topography that is characteristic of coarser deposits. Terraces
have planar surfaces, but small channels are common. Qy, have o to weak soil development

— Older found at scatter incised

ranages oughou e Sy res. Oy Suaces rs Naner and 1565 Suject 10 mundation han aacnt
Qy, surfaces. Qy teraces are generally planar but local surface refief may be p to 1 m where gravel bars
are present. Qy, strfaces are <2 m above adjacent active channels. Surfaces typically are sandy but locally
have unvamished open fine gravel lags or pebble and cobble deposits. Qy, sois typicaly are weakly
developed, with some soil structure but litte clay and no to stage | calcium carbonate accumuiation (see
Machete, 1985, for descriplon of sages of calcum carbonale accurlaion insoks). Yellow bown (10 YR)
soil color is similar to original fluvial deposi

Fine-grained Holocene alluvium (<~10 ka) — Thin, fine-grain Holocene alluvial deposits formed in swales
on idges of mid- to early Pleistocene fan deposits. Qyf deposits are very thin, typically less than 0.5 m
thick, but locally may be up to 1 m thick. Sedimentis mainly silt and sand, with occasional deposits of open,
unvarished, e ravel lag. Soi devaopment s minimal, Where it has developed sal is ypically 3

reddened (7.5 YR) sandy loam wih substantal disseminated e but no visible carbonate

emaaton.

Holocene alluvial deposits, undifferentiated (<~10 ka)

Eolian deposits (<~10 ka) — Thin, fine-grain Holocene eolian deposits formed in low ridges at the base of
Flatiron Mountain. Sediment is mainly sit and fine sand. Soil development is minimal.

La 130 ka) — Unit Qis reli
sltdel far s teracon. At shenes s ke up 1o shout 2m "Delow Qis sufaces. Qisfans and
terraces are lower in elevation than adjacent older surfaces. Qis deposits o of pesties ockbles and
ner-grained sedment. iy have bar and swale  loose:
1o moderael packed pabbe and cobbi ags,and are moderaiely eddend. Surtace clasts typcaly extbit

eak to moderate rock varnish but Some surfaces in the norther and eastern areas of the quadrangle are
of volcanics and are Qis sois are moderately developed, with orange to
reddish brown (7.5, yioam to ight lay stage Il accumulation

OSSR ARSI ESIBMRIES) — ik . s compose o macrisy Lo ghly disocied
relict alluvial fans with strong soil development found throughout the map area. Qiz surfaces are drained by

vals and wel-coveloped, medratl o deepy nosad iy charnal neveris, channets e
typically several meters below adjacent Qi; surfaces. reserved, planar Qiz surfaces are smooth wi
sclter e and coils loge; sutace ooor i et rown, Sulace Sas are moderaidy 1 diongly
varrished. More eroded, rounded Qiz surfaces are characterized by strongly vamished, scattered, cobble to
Cabble and pebie 1ags wih broad régerike lopogapty. Sois ypcally conlan recdened (5 o 75 VR).
modestly day-ich argilic horizons, with dlay skins and subangular blocky structure. Underlying soi
rneptte dosepment 5 ety Sage 1 ih reas t Sage b nd Sbundant cabonsi trough atooot
1m of the soi profie.

Locally dedvad late Pleisiocene slvm (10 to 19 ka) — Unk 015 fs composed of moderstny
s Tl allvial a1 focly doved I bedodk s AT T and Xad. AGve channas ot
s up 1 3otk 215 3 m vetow g srfoce, oxporing undumina Sadrock O3 deposts consist of
argu lo sibsnqlr patwes echtes bouidors, and finer-grained sediment with loose to moderately
le and cobble lags. Surface clasts of these lithologies exhibit no to strong rock vamish
ot moderately developed, with orange to reddish brown (7.5 YR) ciay loam to ciay argilic horizons
with'strong stage ll oV carbonate accumations.

O B AR — L O, = composerofdeely dssacted it
aluvial Qi surtaces form rounded ridges that are higher than adjacent Qiz strfaces. Drainage
hetworks inciude broad swales on ine dge tops and iy Chamnels inaedd 3o 4. Undenying erod

QTs deposits are occasionally exposed along some ridge slopes and wash banks. Wel-preserved Qir

surfaces have moderately to tightly packed cobtie, boulder, and pebble lag. Surface diasts are strongly to

strongly vamished and often have carbonate rinds upto 2 mm. More eroded, rounded Qi strfaces are

characterized by very strongly vamished, scattered, cobble and boulder lags with exposed laminar
carborete horizons. Where well preserved, Qiy soils are strongly developed with a dark red (525 YR),

heavy clay argilic horizon and subangular blocky to prismatic structure. Carbonate accumulations are 1-2m

thick and range from stage IV-V. This unit approximately correlates to Field's and Pearthree’s (1991) unit

Pleistocene alluvium, undivided (~10 ka to 1 Ma)
Early Pleistocene to Pliocene alluvium (~1 to 5 Ma) — Unit Qs is composed of dissected and highly

ridge siopes, in wash banks, and in channels as strath temaces. QTs deposits include
carborate cemented, tan, pebble to cobble conglomerates, poorly sorted, subanguar to subrounded,
pebbles and cobbles in layers or lenses, and moderately to well sorted, subanguiar to subrounded,
moderately indurated, cross-bedded, red, pebbly sandy beds. In the southeast comer of the quadrangle unit
QTs is preserved in high, rounded ndges with tributary drainages incised 3 to 4 m. These ridges have
moderately packed, moderately to , pebble and stage IV carbonate
aocumulations. in deral photographs he dark brown, coarse surace lag on fdge rests appears cisincly
different from underlying, lighter, carbonate cemented sediments. The thickness of QTs deposts is not
known.

Hassayampa River Alluvium

Middle Pleistocene river deposits (~130 to 750 ka) — Deposis associated with a set of high terraces
along the Hassayampa River. Terrace surfaces are of limited extent in this quadrangle. Terraces are fairly
fiat or siope gently toward the river, but terrace surfaces are dissected by tributary drainages. Deposits
typically are quite gravely at the surface but limited exposures indicate that they also contain sand and silt
Qirrterrace srfaces range from about 10 to 20 m above the active river channel

ExFARETR RN CAEMIEMEHINE - Dcposts sssoraled wih h tigh tesces slong

the Hassayampa River that record the maximum aggradation of the river. Terrace surfaces are faily flat or
broady rounded, but i femace suriaces are Modersidy 1o Geeply dssected by tHbutary dranages and the
river and have been substantally modified by erosion. Exposures are poor, but welkrounded gravel is

idont at 1 aurace. Tarace sufages e also typally cove o with It rom undertying pevocaid S0l
horizons. Qor terrace surfaces are more extensive than any of the younger Pleistocene terraces (Qir)
Terrace surfaces range from about 15 to 20 m above the active river channel, and rise slighty to the north
across the quadrangle.

Pliocene to early Pleistocene river deposits (~1 to 5 Ma) — A moderately thick sequence of old
Hassayampa River deposils that underies the Qor terace/fan deposits. These deposits consist of river
sand, gravel and silt with a substantial component of tributary sand and gravel. Local zones of substantia
carbonate accumulation may represent moderately to strongly developed buried sails.

Other Units

Disturbed areas (<~100 yrs) — Much of the quadrangle has been disturbed by human acivites,
[0 Pty sarcurat acines. T et csignaion 15 uses oy n rces of sesintl excavaton o7

anthropogenic deposition, for example, major flood-contro levees.

Hillslope talus and colluvium — Unit Qtc consists of localy-derived deposits on moderately steep

deposis, whch ar ypical reddene and enriche In . Other more acive illopes are covered wilh
have minim:

Bedrock Units
Voleanic and sedimentary rocks at Flatiron Mountain

ic lava to west that is probably correlative with basalts of Flatiron Mountain was dated by
Shafquilah et al. (1980) at 15.0 0.4 Ma (K-Ar whole-rock analysis).
Upper basalt of Flatiron Mountain (Miocene) — Dark, vesicular basaltic lava with 7%, approximately 1
mm olivine and pyroxene, and 1-2 mm euhedral to subhedral plagiodiase. (Samples: CAF-2-8002, 8010).
Andesitic lava at Flatiron Mountain (Miocene) — Andesitc lava with a light matrix containing ~5-15%,
‘conspicuous, 570 mm, fine-grained, medium to dark gray, aphanitic mafic inclusions, and phenocrysts of
feldspar (~2-5%, 1-10 mm), and biofte (2-3%, 1-3 mm). _On the north face of eastern Fiatiron Mountain unit
appears as a black, vitic lava flow approximately 10 m thick with autobreccia at the top and base.
(Samples: CAF-2-8008, 8015)
Lower basalt of Fiatiron Mountain (Miocene) — A sequence of at least three lava flows of dark, vesicular
basaltic lava with sightly vitic matrix, 7% 1-3 mm oivine and pyroxene, and 1-2 mm euhedral to subhedral
plagioclase phenocrysts. (Samples: CAF-2-8016, 8018, 8019, 8020)

iimentary rocks of Flatiron Mountain (Miocene) — A unit known only from rock debris on the north

of Flatiron Mountain, recogrized by conspicuous dlasts of medium-grained, equigranuiar granodiorite

with 15% biofite (map unit Xgd), and leucogranite porphyry.

Tertiary intrusive units

Mafic dikes, undivided (Miocene) — Finegraind to vey fnegrined, dark resn to gray malrix mafic
dikes with sparse <1.5 mm plagiodiase phenocrys

Microdiorite dike (Miocene) — Fine-grained, holocrystaline mafic dke consising of plagiodiase and
homblende, possibly with bialite and very minor fraction of quartz. Some dikes north of CAP canal consist
of fine-grained monzodiorte with 10-20% mafics, and sparse <2.5 i feldspar phenocrysts, locally with 2-
15% 1-10 cm fine-grained dicritic indusions.

Dacls ke phase of Semont Grarte (Miocera) — Dikes conisinng 220, -4 mm hanocryts of
feldspar, but locally quartz comprises up to 30% of phenacrysts. Localy with sparse biotite. Matrix is
ety microcoalig ond esaty v oot Uk e io the hyoacts ahe, phase, ane mein
phases of the Beimont Granite. Cores of dikes are locally miaraiiic and strongly spherultic (CAF samples:
CAF-2-10328, 10336).

Fine-grained granitic dikes (Miocene) — Fine-grained leucograrite not associated with other dikes.

p , commonly flow-
folsted and spherultic, containing 7-35%, 2-4 mm quartz i feldspr phenocrysts. Grades into th dacite
dike, and main phase of the Bemont Granite. Cores of dikes are locally miaroitic and strongly spheruliic
{CAF Sampcs, GAF 510335, 10558)

Micro-porphyriic leucogranite phase of Belmont Granite (Miocene) — Fine-grained micro-porphyritic
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Introduction
The Flatiron Mountain 75 Quadrangle is located approximately 70 km (40 miles) west of downtown
Phoenix, and is just north of Interstate Highway 10. The map area indiudes the southeaster part of the
Belmont Mountains and many isola i ock hils south and southeast of the Bemont Mourtains.
the quadrangle, however, is underlain by Quaternary surficial deposts. ~Jackrabbit and Coyote washes,
heading in the proximal piecimonts of the Big Hom Mountain northwest of the study area, are the major
drainages. Jackrabbit Wash is incised up to four meters into older Pleistocene deposits. Coyote Wash
flows round the Belmont Mourtains and diverges nko mutple channsls to the souh. The channels and
fioodplains of Coyote Wash are less incised than Jackrabbit Wash. Smaller tibutery washes on adjacer
older Plasiocens daposis generally are ol incised mors than two melrs. Older Hassayampa. Fver
deposits are found along the eastern side of the quadrangle.
The Guadrangle was mapped durng o 2004:2005 flld seasan Jon Spencer and Charles Fergusan were
responsible for mapping bedrock, and Ann Youberg was responsible for mapping Quatemary surfcial
onts. Hap compatan was dane seing ESAI Arckap oo, and e 16 tonCoIS. Soodsbase
eventually b avaiale b e pubic. Mapping v done s prtof a mulycar mapping progam dreded ot
producing conior. Dusingthis 2004-
2005 field season and the previous 2003-2004 3 e 2emeon. = ot of eight geologic maps, I
et podue for i Hacsbyammpa P a6 Al lncoe maps Wee preposel s e o Stae - ader
STATEMAP program, as specified in the National Geologic Mapping Act of 1992 Also listed below are
detailed maps of bedrock in adjacent areas.

Surficial Geology
Surficial mapping was conducted using naturak-color (scale 1:24,000) stereo-pair aerial photographs from

he Bureau of Management (BLM) taken in 1979, and false color, high resolution digtal
orthophatographs (2004) provided by Maricopa County Fiood Control District. Prelminary unit designations
were field checked throughout the map area and mapping was supplem: y observations and

descriptions of soils and stratigraphy. This mapping was done in conjunction with geologic mappirg of
Wintersburg quadrangle (Pearthree and Ferguson, 2005) to the South, and is one of eight 1:24,000 scale
geologic maps covering much of the Hassayampa Plain area that have been produced in 2004 and 2005.
Mapping was compied in a GIS format and the final linework was generated from the digital data. Surfcia
deposits of the with regional

Characteristics evident on aerial photographs and on the ground were used to differentiate and map various
alluvial surfaces. The color of alluvial surfaces depicted on aerial photographs is primarily controlled by soil
colr, ook vamish and desert pavement development &gmfmm soil development begins on an alluvial
surface after it becomes isolated from active flooding and depositional processes (Gl et al.,
Birkeland, 1999). Over hovsands o ! years, (st s rorisons doveop Two tyscal soi horizons in
sediments of Arizor Asa

Tesul.on colr acte photographe Gl aluvid suaces characierstically appser Sightly 7odcr o whiter
(on more eroded surfaces) than younger surfaces. Older surfaces have a dark brown color where darkly
vamished desert pavements are wel preserved. Differences in the drainage patiems between surfaces
provide clues 1o surface age and potential flood hazards. Young alluvial surfaces that are subject to flooding
‘commonly display distributary (branching downstream) or braided channel pattems; young surfaces may
have very lttle developed drainage if unconfined shallow flooding predominates. Dendiitic tributery drainage
pattems are characteristic of older surfaces that are not subject to extensive floodng. Topographic relief
between adjacent alluvial surfaces and the depth of entrenchment of channels can be determined using
stere-palred aeril pholographs and opographic maps. Young floadprone surfaces sppea neary flat on
aerial phot d are less than 1 m

3 oo et

Variations in the distribution of surfaces of different ages and sources and concomitant variations in
dissection across the quadrangle provide evidence regarding the recent geologic evoluton of this area and
the distribution of flood hazards. Generally, areas along the Hassayampa River are moderately dissected,
whereas dissection on the piedmont 1o the westis modest. High terrace remnants ofthe Hassayampa River
(unit Qor) record the river bed in the early to midde Quatemary. Qor temaces cap a substantial
s Tertary o s (unit Qsr). Deposits of
the Hassayampa River have been exploited as aggregat t several locations. _ Adjacent
ledmont afeas werelikely a0grading & 1 m as wel (nk QTs). A tha e he fer was probably was
depositing sediment across a fairly broad floodplain in the eastern part of the quadrangle, and alluvial fans
on both sides of the river were interfingering with the river floodplain. Since then the Hassayampa River has
downau 10 to 15 m with dissecion inoreasing sighy to e notn, The efecs of his downcuting are
ressed by incision of tibutary drainages mmediately west of the Hassayampa River. Along these
inbutary rainages ale Qualernary dsposts are Guil it in extnt and flod hazarcs e estricted o
relatively narrow valley

In the western half of the quadrangle, piedmont washes drain to the south before eventually joining the Gila
River. Much of this piedmont is mantled by faily old Pleistocene tributary deposits (units Qi; and Qi) that
have been eroded into broadly rounded ridges. Indision along these tributary drainages is less than a few
meters_but there is enough topograptic confinement that late Pleistocene and Holocene deposits are inset
below the ridges and there are no major distributary channel networks or active aluvial fans on the
piedmont. Thus, flood hazards are restricted to broad, nearly flat valley bottoms in this area (units Qy, Qy,,
and locally Qy:). Agrcuturd acivity and recen residential development have modifed the andscape to
greater o lesser degrees. Areas are mapped as “disturbed” where the surficial deposits are profoundly
S (cock taks, agreutral o)

Bedrock Geology

‘The Belmont Mountains, which form a southeastern extension of the Big Hom Mountains, consist largely of a
Middle Tertiary granite that contains sparse fluorite_(Reynolds et al., 1985) as wel as numerous northwest
trending, composionally dverse dikes. This grarite was intruded during a several millon year period of
volcanic activiy and extensiona fauting that produced most of the rocks and strudtures in the Beimont and
Big Hom Mountains(Capps et al, 1985; Stimac et al, 1994). Most _of this actvity accurred between about 16
and 21 Ma (Spencer et al, 1995)

‘The southeasten tip of the Belmant Mourtains is within the map area. In this area the midde Testiary
Beimont Granite grades southesshuar inlo @ 2o o fakic dkes and i eguir hypabyssal nusions
‘emplaced within rocks of uncertain age.
B ore et Boondint hoeminer Brose . gl where SOk 8 xpes n eats il
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Tertiary to early Proterozoic intrusive and metamorphic rock units
K-feldspar to early Proterazoic) — Granite with
fine grained matix, 5-8% 1-3 mm biolite, grayish white plagioclase phenocrysts typically 2-10 mm diameter
but locally up 1o 20 mm, and pink K-feldspar phenocrysts up to 25 mm diameter.~ Some K-feldspar crystals
are rimmed with plagiociase, and quartz phenocrysts are locally up to 12 mm diameter. The conspicuously
anite
Porphyritic biotite granite of the Belmont Hills (Tertiary to early Proterozoic) — Medium grained,
tassium-feldspar porphyritic biofite (7-12%) grante. Unit is exposed in the Beimont Hils south of CAP
canal and east of Vulture Mine road.

Diorite of Roberts Well (Tertiary to early Proterozoic) — Plagiociase - hornblende diorite near Roberts
Welin sauheastom part of Fairon Mountin Quacrangl, Uni contains approsimately 35%, 1-5 mm resh
65%, -3 mm gray pl variable iro

Foliated biotite granodiorite or granite (early Proterazoic) — Somewhat heterogeneous, medium
grained, equigranular, variably foliated biotte granodiorite (or granite) in the eastern Beimont Mountains.
Mafic minerals are estimated to make up 15 -30% of rock. Locally urit contains less than 10% mafic
minerals that consist primariy of biofite, and in some areas ths biotte granite is Kfeldspar porphyritic.
Hoterogenaous crystalin complox (oaty Proterazcc) — Helerogenaus mix of metspusrmnits (urt
Xmp), foiated

(early. and metasiltstone that generally
2re nox it metamorphosed sfitenty o dovelop mica visbls wih & nand lens of o mpart Sgnficant
istosity. Generally a dark greenish gray to black rock with lithologic layering interpreted as relict bedding,
Hosts rumerous quartz veinlets and is in compiex contact with associated granitoids with numerous
pegmaites and leucogranites in contact zone. Unitis exposed inthe southeaster corner of map area.

leucogranite with 15-30% <1 mm phenocrysts of rounded quartz and subhedral feldspar, and
(mosty biofite). The unit accurs as small stocks and dikes that grade into the main phase of the Bemont
Granite.

Porphyritic phases of the Belmont Granite, undivided (Miocene) — A complex of dikes and irregular
intrusions that protrude from the southeastem edge of the main body of the Belmont Granite. The unit
appears to grade into the main body, but also shows evidence of cross-cutting relationship where dikes of
this unit cut the main pitton to the south. Locally, the unitis divided into dacitic (Td) and rhyodacitc phases
(Trd) based on the absence and presence of quartz phenocrysts, respectively. A typical small intrusion o
thick dike consists of a contact zone marked by <&% potassium-eldspar porphyry (2.6 mm) with sparse
biotite and homblende that grades into phenocrystrich (10-40%), quartz (2-4 mm), potassium feldspar (26
mm) porphyry, commonly with granaphyric and myrmekitic texture. The gradual change from phenocryst-
poor to phenocrystrich porphyry occurs over zones less than 10 m wide. Generally, phenocrystpoor
porphyry dikes are less than 5 m thick. The granite and its porphyry dikes are all characterized by miarolitic
cavities up to 10 mm across that make up <1% 0 5% of the rock.. In same areas, a very phenocrystpoor to
aphyric,aphanil malrix porghyry ooours long contacs witholder ocks. Thess rooks are commonlyfow:
foliated and display (CAF samples: CAF-
7ess, 7657, Jo8%, 7678 7989 8141 10338, 0739, 10331 10475.

Belmont Granite (Miocene) — Fine- to medium-grained, potassium feldspar porphyitic, miarolytic grante

variable porphyritictextures near intrusive contact with older rocks to the east. Age assignment is based on
a rubidium-strontium model age of early to middie Miocene (Spencer et a., 1995).

(early (o medium grained amphibolte schist and
mafic quartzo-feldspathic schist and gneiss wih local lenses of quariz-biofte schisi, sercte schist, and
psammitic schist. Locally contains refict pilow basalt

Dikes shown on map with single colored line
Mafic dike (Miocene) — Basaltic, andesitc, porphyriic andesite, and fine grained dioritic and monzodiortic

kes, undivided. Includes fine-grained monzodiorite dikes with 10-20% mafics, sparse <25 mm feldspar
phenocrysts, and 2-1%, 1-10 cm fine-grained dioriic inclusions (Tmz). The monzodiorite appears 1o be
gradational with some of the andesie porphyry dikes. Also indludes composite dikes containing both
basaltc and andesitic components.

Intsrmedists compositon dike (Wiocene) — Mt o ntemedate ikes wih fie-gained cor mtix
Contains 0-20%, 1-8 mm plagioclase phenocrysts, 0%, 1-3 mm mafic-phenocryst cials.
atitics ate very ne-grained wih sphanitc mat e varis grade together in zones and swarms.
‘The dikes commonly form the walls of younger (apparently)felsic dkes.

Crystal-poor felsic dike (Miocene) — Two disindt varietis of hydic ke e hote ke it
very fine-grained. typically purple-gray, and commanly flow-foliated matrix (CAF samy 10246,
10283), and flow-foliated, sparsely porphyritic rhyolite dikes with viic to crystalline e sparse
feldspar and quartz (<2 mm) phenocrysts. The vitric-matrix varieties are typically spherultic and varicolored
(CAF samples: CAF-2-10243, 10288, 10409).
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Unit Descriptions.

Surficial map units.

deposis cover most of the 7.5 quadiangle,with ity exrsive
exposures of Qualemiy 10 lte Tortimy Hassayampa River deposts n he
quadrge. Th lover margns of e pecns e defnd by h pirscon wih i v
frisandgntiigt sancs ofyoar before presen. and s milors ofyears beore roser

Piedmont Alluvium

Lte Holocane acive charnel daposits of lrger washes - Puory saed 1 very ooty s
sand, pebbes and coties ashes. Also s miner bas and i
e st re generah san and S odt v e

Lae Holocene deposits in active stream channels, low terraces, and alluvial fans - Very young
‘associated wih active or recently jeposits typically consist of
s5nd and pabbies kh scma e as, and
nd s patbles e on the plsdmont. Tarsos s fn capais ypialy consi of s and
typically are pl an; are fine and

oty g where. depemls a1 coason wih oravl bars and e -GARSd Swos
pavement development is minimal and rock varish s very light or nonexistent. Sol development is
ezl is minimal and is 10 1.5m below
‘adjacent fans or terraces. Channel patterns are variable, including anastamosing or distributary linked

hannels into large

Late to early Holocene deposits on alluvial fans and terraces — Young deposis associated with
recently active allvial fans and terraces. In middie and upper piedmont areas, deposis are poory

ted, consisting sand, sit, pebbles, and cobbles; inlowe r piedmont areas, deposits are typically sar
and sit with minor gravel. Surface relief v ith partle size, with relct bar and swale lopography
where deposits are gravely and relatively smooth surfaces dominate. Sail
development is weak. with some soil structure and minor carbonate accumuation. Sufaces typically
are brown 1o gray,

Holocene alluvial deposits, undifferentiated

Holocano and e Pleistocens llal deposits - Broady ounded alial fa,and terace and
scoured benches along smaller tributary was Qi sufaces are less than 1
Chamnet. Thay are pnmarw oovered by o b 1% veneer ot iosons ~grained aluvium (Qyz
and Qy1) over reddened Plistocene alluvium (Qiz, Qir or Qio) or eroded basin-fil deposits (QTs). The
dder unit are orposed n scourc, nd in cut bar

s vy in devlcpmant withcoor rangingfrom yelow brown (10YR) o ligty
ke (5VE) Wi o o weak ebanqulr Doy st
etummaaton AU Sl Shongly Soneach e 1o sourcs mataia Comrse coms witin ése
depos p older deposits rinds,

Lae i fanand ~ Younger
inactive alluvial fans and teraces along washes. Depasils typicaly a re pocrly sorted mixtures of sit,
sand, pebbles and cobbies with few smail boulders. Surfac
drainages that head on the surfaces and through-going distrbuary chany
opographic vares from aboul 1 02 m. Sol development s modeate, with minimal to soms clay
4 ddenng
iopmernt typi moder:

Mildle Pleistocene alluvial fan deposits — Older intermediate deposits associated wit
Toic il fae: Deposts ar poorhy sorisc, ncucing sand, peobis an and cobbies, ith minor it and
y. Surfaces are moderalely with local 1 varying from about 1o
o O dapeRorel ooy iy oty ot s, S0 rTocat 10 kS SO AhErS
Inerfluve areas

accumulaton and st recdening in the upper 30 cm beneah he urface, and cali hrzons show
obvious visible carbonat

Middle to oarly Pl lluvial fan deposits - OKd relict
development. Deposits are poorly sorted, including sand, pebbles,
minor silt and day. Sufaces typically y dsected i oo o rolt, bt
interfluve sufaces are quite smoolh and have dark, stiongly developed pebble cobble desert

ens: Sols have moderle lay ccumdaton i reddening and abundant podtoow
‘accumulation resuling in weak cemenatir

ocerily srong sol

Early Pleistocens to late Pliocene alluvial fan deposits ~ High, very old relct aluvial fan deposits.
Deposits typicaly are very poorly sorted, including angular to subangular cobbles and pebbles with
sand and minor sit and clay. Surfac y to deeply dissected, with 2 to 10 m of reliel
between char rdgecrests. Original fan surfaces
characeritc lopograpkic exression of these deposts are alsmatng rdges and
development is moderae 1o sron, depending on local preservaln, b all 2
carbonate accumulation and clay-rich horizons were not obs

onaie regments deted o eroded o pertabe petocalic horzons; e Ges Qo surfaces &
light appearance on aerial photographs.

Hassayampa River Alluvium

Active river channel deposits — Moderately to poorly sorled sand, gravel and minor sit in active
channels of the

Late Holocene to modem floodplain deposits — Sand, sil, and gravel
posts asmoaled wih sighly e lraces dang the Hassajampa
River: Trtace ian 3 m above the ac

cowred i 1 froaks
e ravel bars and lenses are com

Midlo o latePlistocano river doposits ~ Olerarace depois of very
fimiled extent found in a few places along the.
e yavely i acme s, i an oy Sl deveopment 1 moderste
‘lay accumuation where terrace surfaces are well p
Terace surfaces typically are less than 10 m above the active river
hannel.

Middo Pstocon rivr daposits - Depsis associod wih < of
tigh terraces along the Hassayampa River. Terrace surfaces are of mited
it s vl Torces oy o siope genty oward the
tiver, but terrce surfaces are dissected by irbutary drainages. Deposits
o e gravely a tho suface but hmied exposures nacals hat they

also contain sand and sil. Qi terrace surfaces range flom about 10 t0 20
m above the active iver chamnel

Early Pleistocen river deposits  Deposis asociated wi the high
e

but all terrace surfaces are moderately fo deeply dissected by rbutary

drainages and the iver and have been substantialy modfied by

Expcoures are poor, bif wol-founded gravel s ovident at he surace

Temace surfaces are also covered with lter from underlying petrocaldic sol
surfaces are more extensive than any of th

above the active river channel, and ise to the north across the quadrangle

Pl 1 arly Plistocns fiver daposit - Amocerall ik ssquence of ot Hasayarpa
River dpeststhat underies ho Qor fracafan dopsis. These deposis consst of
) 1. Local zone

" sai
of substantl
burod sals. Quered unit

bonal jation may
labels (QTsr?) indicate areas where exposures are poor.
Otherunits

Holocene and Pleistocene coluium and taks — Very poorly sorted hillslope deposits manting
bedrack siopes.

Bodrock may

Bedro une are hided it three roups: 1) vkcankc and secmentay ocks inthe hanging val

of the detachment fault, 2), piutonic and metamorphic rocks in the footwall of the White Tank
the Belmont Hassayampa River.

Hangi

ndstone and conglomarate (iddl to lte Tatry) - Thi (o medi-becded, ominanty
plne eddd. gert dpsin pety sadsin fo b ounded, cbblepotle fare
ot rcas, th unit 1S lght colore and csst conast
gramdmme <ot o s, and < 30% mofc volcanic ocke. Locally, meathy 0 the iy
icanic ciasts make up greater than 50%, the unit s reddish. Imbricated cobbles indicate
southwest-directed paleocurents.

g wall rock units, White Tank Mountains.

Andeste (niddle Tertary) - Andestc v fows corsing 1-25%, sthedto i
mm p\agnclu \enccrysts and minor <2 mm altered mafic phenocrysts. Malrix is lypu:aHydark
G0y 1 cark e, Samplos CAF-2-7335, 7402, 7436, 1481, 7488

Mixed a hyol (middl Tertary) - Rare flws of henocryst oot andesic lva
Joeilegd wegu\ar inclusions ranging in size from less mto greater than 50 m of fine-
grained, phenocryst-poor rhyolte lava. The unit a
mixed lava, but poor exposure makes it

tectonic. The unit may correlate with a distincive bimodal andeste hyolfe mixed lava unit (Tax)
on Flatiron Mountainin the southeasterm Beiment Mountairs.

Pyroclastic rocks (middle Tor ~ Massive to thick-bedded, mostly matrix-supporled,
romyeided flsic uf wih abundant i lail. Litic dasis are dominanly andest and ke,
butlocally, granitc and metamorphic clasls are also abundant. Samples: CAF -27271, 756

Phanocrystpoor thyol lava (niddle Tetiary) ~ Riyole lava contang 1-10% 13 mm
ispar phenacrysts. The lava is typicaly pink to lavender in color and preserves massive, flow -
o D eesci 1oares. Sy CAF 3747, 7575

ry) - Rhyolite 1-10%
b2 e oo and quartz Dhenmryﬂs The flovs are wpmly pink to lavender in color and
27476, 7564, 7565,

Aphyric rhyolite lava (middle Tertiary) - Rhyolte lava flows that are typically pink o lavendar in
color and preserve massive flow-foliated and autobreccia textures.

Condlomarst and broccia (niddl Tortey) - A massve, arly b, s rc
coored, clast-supported, sandy malix, coarse-graned conglonert and brecsia un dominag
b it o ol bl o0 o 0% st ane lte e oo
casts o typcaly cobbe i b ider sized and sub-rounded to angular. The dominant clast types
v (1) coareo grined, poassium-feispar porric ganie (smiar o the YXg map un. of s
map area, ana () e
and Xa map units of the southery adacent S ausirange). T congomerle and
e L ety i caneraly gl aopie) v e andes o T,
hyolic (T Trq, Tr0) lava flows i the area. Sample CAF 27350

Footwall rock units, White Tank Mountains.

Age assinmentsforphtoni ocks i the orthuesen Whie Tark Mourtains are based prmary
onthlr a0 ot o an eary Tetary o us (562 + 14 Ma) complex of
ganed grante (TKg) nd comagrmatc rocoreous mate pionc rocks (TKeg. T, Tion)
Hypabyssal ocs tat are niruced by firgratmorty
Gretaceous ag (TG, TKG), whereas thoe thal e the conple aro asignod e by
ot To 00 Fyayadal ks wih s K, Folatontnps © e comeloe s Sgred s
ary-Getaceous e (TKap, TKm), and & Mt dke unit vith 2 fe- to medum-graned
phaneric texture (TXG) is assigned a Tertary-Ea age. An undeformed coarse-
gained grnke (V). and sl pogate complex Vx0) 5 sssoned a icde o Early
and Early

Proteraic (Xgd, Xm).

rtz monzonite porphyry (Tertiary) — Fine-grained, typicaly dark greenish matrx porphyry
Contiring 5.20% 0530 e Subhecal o euhewra \agndase 1-10% 250 mm subhedral to
euhedral potassium feldspar, and 1-10% 1-6 mm anhedral to subhedral, deeply embayed quartz
phenccrysts, 1 m chiortic-aftered biotte. contains sparse 0.2-1 mm

prmary o s g rdaonse” Aong i he moreonts popiyy (1) he e

onznte porpryy ' one of e yotngest {iosiv s, i o v cordionty v

mpornt & e mcdun-ganed Grane (19) and & svam of bisok dhes (10 i
iy e e johe pomhm (1K) The auts momenie pophry core e wih

Earreus (1976) quartz monzonite porphyry. Samples: CAF 2-8222,8228.
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Unit Descriptions continued...

Monzonite porphyry (Tertiary) — Porphyriic dikes characterized by the absence of quartz

0 80%. Subhedra o eunedl
plaglciem (038 )l by 6 the st sl chase. Poisshun oo 9 drmly sasr, ot
Sparse, microscopic (<0.2 mm ral to artz is ubiquitous. Mafic phenocrysts are
g oo ke 1155 DA 5 mmh o 8 5% D55 e Gorereppmte

i popiy o he roth o an andesne porphyry (TKap) to the south, may be correlative.
Th morzaris sy
ks Samplos, CRF 55501 8328, JES. 13600, 1o 1005,

B

Basalti dikes (atiay) - Fine-graine,geresly dark gy o e, apnanc matrixbesatc des

with sparse plagiociase (1-4 mm) and altered mafic (<2 mm) phenocrysts. The basaltic dikes are

Simiar o he generic matc ies (1K) wiich tnd 0 have e rained pnancc mat. The besal
s represent a wide-ranging swarm of dikes that consist

(TKg) and ar sty inudd byt guartz manzonke (Tam) and manzante por

porh basakc dies are commonly inuced by parslel s of e

monzonite porphyry (Tmp), and in some areas, over

d\keswrre\a\e o Bats (1076) dahe iy dher Sompln 51110055 121003 5. 15.

5.

Matc diks (Tortary - Crtaceous) - Dafccooed, e graned o very fne grained dor hes
with sparse 1-4 mm plagiodase and mafic phenocrysts. Samples: CAF 26959, 7077, JES-12-12.03-

ars to be restrcted

e
At s (it ooy a0 e st s st
ey i e

15 he hanging wallof the Wogner faul Samples, GAF 27124, 7137, 1423, 104

Fine-grained diorte stocks and diks (Tatary ~ Ealy Protarozoc) - Fine 0 medum rane,
mm. Samples: CAF -2-

e

ic granitoid (early Tertiary - Lat granitoids
renging n compostion fom granods o moraodrte, quartz oot st e, o o
Very Tho. 1o medium-granes (moed ogets on scale of 10-100, & with Hghl varabk male
contnt (650% hvopyroxere and homh\ende locally with some biotte), and up to 1% sphene. The
" K
Tap i Some bete gr.umie matic,
vein-lke fomn; in other ot grentcds hawve chilsd magins.  The
o Lo oo it Barans (1578) Qo it g ackot e Wagrer o  possiy
in part with the (TKgd) unit of Reynolds et al. (2002). Samples: CAF-2.6959, 7077, JES-11-17-03-2,
R R

Felsic o interediate, svsrse\y qnur\z-p?vyncgmnnmﬂs poesedrk At gmnﬂnds and pmbakﬂy

alteration
product or primary?, some vaguely micaceous) and 1-2% < Imm sphene. Samples JES-11-18-03-1,
11-18-03-4, -11-18-03-7, 12-11.03-2, 12-11-035, 12-12-03-1,

irreguiar
shapod stoc o very dark mafic grammﬂs e T 036 coris 3535, romrton
green, 2-20 mm subhedral

Sorsonie o et 10,559 G310 T e b e Ginopyroxene, and 5% 05
35 mm subhedrl o eunedral horblee, Sarle JES-11-18.036 is o homblendi conanng
<35% T4 mm, subhedeal o ouhecrl homclende in 2 quarz monzoicie mat weh

sphere. ey ek oy e 3 vaahons e e s Gra e of
Pyrocene and homblonde.

Medium-grained granit (early Toriary  Late Crotaceo
g Cgandr o poassm-epa opnyc gante vih 31
sl Upto 15 homberde,

us) - Medumgrained to oaaly co
5 <3 mm subnecra 16

of
the Wagner faut. To the wesl, the ptg lesoctaic (< % blie),homogenenss, nd porhric
with up 1o 20% very fine-grained rystaline mt east side of Wagner faull, the grante
P86 Forn ek ek SGaAar Gervl, encogrede, and grncdiote b Spmady and
abundant) ranite vit pocrysts up to 20 rm,
nd ekt conen it angesfom 516 The mde poion of e casem plin nclces sever
ineguiarstock genenus mafc grantoids (TKm) hal how abundant evidence of
comagmaic emv\anemem i e rante. Goniacis bewean th o uris Tange o shap 10
gradatonal with cont sy cuting rolatorsips.  The mafc granicids (TKmg) rnge fom
Granodote ‘and monzo rd Pt (TGh) and o ares e
rlaonis wih he medum- gramed pcigon v, a o
hornblende-dominaled mafics is Used as the reria for rment
e s e ermionds dis o 86> 1 o (g 1076 35
rom this un, the

Barets (1676) ranic

por To.the east o he Wagner fauk. whete 5 K-Ar biite coolng age of 196 2

{Shafqulah ot ol 1980) vas ottand, this fante consiats uih the granodors (TKgd) um\ a«
Reynolds et al. (2002). Ancther sample of this unt, from the White Tank Mountai

vl yoliod a 0t seem oo 55 14 Mo (Sponcr o o, 3003} Our Lo Grtacamie

ry a9e essignerd for tisunt s based on the interpretaton that both the U -Pb and

us to eary Tertiary crystalization age, and the biofite K -

age s related o coling durng o1 exorsional humation. Satplos: CAF 2.6348, 7041 8208

2, 12-10-03-11, 12-11-03-1, 12-11-03.4a, b 11-18-03-2, 11-18.03:2,1210-

05-11, 1211031, 12-1103.43, b

] Dacs sty ety Tetiry. Lo rtacoos) A matie st sy ot
20

im plagioclase and lesser potassiu feldspar, plus 1-5% biotie. The dacie porphyry is
Pimetey, rdaes o be r?vynhie pom (1K mn mmlcmg inuse retionshs obsenved n
eral areas.  The acite porphyry pro nd-member of a continuum of

e pcps domina b 1 e poremyey ) Samps CAF 53087 7088,

Royolte porphyry (say Teriary - Lato Crtaceous) - A camposte unt of quatz iyt it
porsry dhes an iocks win ighy variabe phencrys carent. The min utrop rea o s uni
clies i o astly of the coarse -grained grante (YXg) unt, but
ot silcon st o gmmd\mtﬁ (Xgd) unit 1o the north
Characisizad by Ight ey, commonly Tow-{oksied aaeiSe Mal and contans baw
40% 110 mm auarz potassium f8dpar, nd mmg plencayss wih sparse i, b lende,
and olher mafcs. More than 60% of the it is represented by porphyry contaming
phencryss, and most of to et consts o oo plemuysl-pnﬂr((ﬁ%) vane\y Loar
amouns o reral,
gan sz o oo of ey maf aberats harotcs v eyt et
s betwean he dffrentvarieis ar Sy, and mary of th dkes aro Goauped by morg han
e vaiely. Tho hylt pophyy, nd s constont proeyst oot o henochysich vrites
along wih the dacie parphyry (TKS), represent a continuum of essentialy contempor
iomedite hypabysa 100, The yalte paphyTy s diin ingi shed from tho quatz moreonie
porsuny T by s hircoord mtne and bt ' oer fin tho medm-grans grans
(TKq). The buik of the rhyolte porphyry oo with the older thyolte and aplfe porphyries of
Barrelt (1976) and the intrusive rocks (Ti) el Reyma etal (2002). Samples: CAF -2-6950, 6354,
7005 7133 ade, 7247, 1261, 8203 JES 1119056 1119038, 1210034, 1210007 11195
, 1119034, 11-10.08-7, 129-03-1, 12-10-03-1, 12-10.03.3, 12-10-03.8, 13-12.03-
12-12.08-6.

rained granite (Middle or Early Proterozoic)
porphyritc grante with 7-10% biotite. The coarsegrained grante correlates
granite uni. Sample 11-19-03.

— Coarse-grained, potassium feldspar
vith Barrelts (1976)

Pegmaite and ex (Midle e
pegmaie and heterogenous texture, banded, muscovit

B o s n Sk Skt el e e Ao S (XA a1 T
‘complex (Xm) along the souther margin of the coarse -grained granite (YXg) pluton.

Proterozoic) - A metamorphic and four
i ok s iy oot on 3l hay roches apg sepaeray sheod cach s
recogrized and ocally mappod sepraely I s map area r i he soutery adacent Buckeye
T e, e SHEDy et i teween 8 T0% of the e 5 oo medirm el
maficrih, bl quarz vened, banded crogreiss and amphibats et 0. T eamorhic
rocks are infruded by fol
et ooy amotnts (o001 o ety Toltas, Mo 1o et rabee 10:20% e
e i o X) hat appears 0 b yungar i e anodirts (X, “The nis
complex s intnuded atie dies (YX0) that make up beween 0-% of e unit
metamarphi complex 15 diinguist Topcacows e garios (1T ok by 1o
o 1ot otaion an 5 55 uioutouS boGERS ke aLars e, Te melamarphic
complex correlates with the: xm)
(4gr) unis of Reynolds et &, (2002).

Granodioito (Earty Prterozpic)  Medun graned, weeky o sl flated ganio ranging rom
morzogranis o ganodrte and . ‘and containing 15-40% mafics. Mafic minerals.
e CAP 38357 e e 6.8% -3 oy e cinepenens (5 <05 mevs T
granodrte is cosely it maamepic conples (X, and my e up o 3% f
s constituents in s ou iorie correlates with the homble nde dcrite, quartz
st and drte unie e 70 ¢ o 02 wes\ ot e Wogner faut i he noxheast comer of e

map area. In the
R e and sk i) an i e s o Ry 3 2003

Belmont Mountains (west of the Hassayampa River)

Basate dies (Tertiary) - Finegaine, genesly da ray o purle, s mar bsatc
dikes with sparse plagioclase (1-4 mm) nocrysts (<2 mm). These dikes may
e v o o e of e Wt ok Moumise

Bolmont Graris (Trsary) - Medun o coase-graned 10% biotts, weat olassu eldspar

porphyritic granite with ubiquitous 0.5-50 cm miamiitic cavities. The granite forms a series of
Sounestaiking soutwet diing dkes e e foiated granodiort (10) b 2 e il
along the west bank of the Hassayampa River. The margins of the dikes display

mzo mvid thlgade o fow e, 5-10% -4 q\ml feldoper w'vhvw s 20.50%

o ot ot ot of e ke e et 1o w1 obser
Gortact z0me f the Belmont plion n the southeast Bamon Mountins (0 e we
here and in the Belmont Mounlains: CAF 27955, 7957, 7962, 7974, 7989, 8141,

n the southeast
est Sampie from

ine-grai - ic) - Fine- to
dark green amphibolite to diorfe, locally with felted mafc phenocnysts up fo 10 mm.  Samples:
CAF-27978, 8135,

Granodiorite (Early Proterozoic) - Medium-grained, weakly to strongly foliated granodiorte to
quartz monzodiorile containing between 15-40% maics.

‘Ses accompanying T-page textor more infomation

Location Index Map.

Wagner Wash Well 7.5 quadrange i
beated innorthwast Marcopa Couny.

Arizona Goological Survey
DGN-38 (Wagner Wash Wal)



http://www.azgs.az.gov

m N u Kimley-Hom
[ and Associates, Inc.

APPENDIX TM3-03

TONOPAH UPLIFT DOCUMENTATION

091337127, 2010-004, TTO05 Maricopa County Department of Transportation
Technical Memorandum 3 Northern Parkway/Tonopah Parkway CFS
Conceptual Drainage Report November 2010



L ] L ]
o o o ° e e . (]
P * ' [ ] L ] ¢
L]
® ]
[ ]
® T
° @&
° .% .lIIIIIIIllIIIIIIIIIlIIIIIIIIIIIIIIIIIIIII‘E [ ARERRRRRRER
Lt é% = Northern Parkway Study Area £
- L
- =
. © e ®
L * -
Y -
| . : :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I RRRREREN ]
P . - -
- -
- -
o - S
o - Z
a2 - s
£m = - ~
‘o_au x - g
= -
- -
/1 -
oF"ﬂnt
homas Rd
g o
C ; :
ourthouse Rd McDowell Rd & s \

Van Buren St

Winfersburg Rd

Ve

Byckeye Rdl

Lower Bu¢keye Rd

/ 71st Ave

",
e&% Broadway Rd

P s

© ESA 2006 - 2010
Uplift in the Vicinity of the Tonpah Recharge Facility
Based on ADWR EnviSat Time-Series INSAR Data
Time Period of Analysis: 2.8 Years 03/13/2006 To 03/06/2010

. MCDOT GDACS Monuments C@ Tonopah Recharge Basins

e * ® CAPCanal CS Area of Uplift
®% Hardrock 03/13/2006 To 03/06/2010 i,
. H 1:136,676 \
Highways and Interstates Uplift ' *
. Mil
Interstate |:| Decorrelation/No Data 0 05 1 2 3 4 e
uUs [ Jomicm
Decorrelation (white areas) are areas where the phase
State - 1To2cm of the received satellite signal changed between
satellite passes, causing the data to be unusable.
Roads - 2To3cm This occurs in areas where the land surface has been

disturbed (i.e. bodies of water, snow, agriculture areas,

/\/ Railway - 3To4cm areas of development, etc).




GWSI Hydrograph Page 1 of 1

) Arizona GroundWater Monitoring Site Hydrograph
Case
. . Latitude Longitude  Alt. (ft Well . Latest WL DTW
Local ID Site ID Registry ID NAD27 NAD27 amsl) Water Use Depth (ft) E()i‘r?). Drill Date Date ) WL Elv. (ft)
B-02-07 12CBB 333146112560801 802455  33°31'45.6" 112°56'8.8" 1194 DOMESTIC 600 12 11/30/1962 12/10/2008 197.2 996.8
2 190 f 1004
- - . 2
300 fosd z
320 ] | 874
GWSI is ADWR's technical database of well locations, construction data, and water levels. Created on 8/24/2010

https://gisweb.azwater.gov/gwsi/Hydrograph.aspx?Site]D=333146112560801 &/24/2010
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256: 1-10 entrance ramp box culvert (near 411th Ave)

280: Old Camp Wash natural path and avulsion

262: Area between I-10 and 411th Ave entrance ramp

281: Old Camp Wash captured by 411th Ave
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Kimley-Horn and Associates Maricopa County Department of Transportation

304: Culverts at 387th Ave
315: Fourmile Wash

295: Winters Wash
310: Tonopah Irrigation District Canal

091337217 Photos Dates: July 14 and 28, 2010
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325: Phillips Wash

334: Typical land use

331: Cut banks on unnamed wash near Aguila Rd

341: Cut banks in Jackrabbit Wash
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343: Sandy channel bed in Jackrabbit Wash

551: White Tank Wash

346: Upstream at Jackrabbit Wash

569: Sandy channel bed at Hassayampa River
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576: Wide channel bed at Hassayampa River

580: Hassayampa River valley overview

579: Debris in Hassayampa River

609: White Tank Wash box culverts at Sun Valley Parkway
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Background images from: White Tanks Mountains Flood Hazard Map
(Arizona Geological Survey Open File Report 91-10)

Northern Parkway (Hassayampa Section)
Corridor Feasibility Study — I-10 to Turner Parkway

Appendix TM3-05. White Tanks Flood Hazard Map

Maricopa County, Arizona
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Legend image from: White Tanks Mountains Flood Hazard Map
(Arizona Geological Survey Open File Report 91-10)

Northern Parkway (Hassayampa Section)
Corridor Feasibility Study — I-10 to Turner Parkway

Maricopa County, Arizona

Appendix TM3-05. White Tanks Flood Hazard Map Legend
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SUN VALLEY AREA DRAINAGE MASTER PLAN

e Obtain the maximum peak flow volume and peak stage from HEC-1 results.

e Compare results with the designed basin volume and basin depth (includes freeboard and sediment) to
see if they are adequate. That is, the total basin depth should be less than 12 feet. The volume and
depth are considered adequate if the combination of sediment, runoff, and freeboard fit within the

basin.

e Modify basin dimensions and outlet structure parameters, and repeat the process until the basin

volume and depth are adequate.

Calculations are provided in the appendix for each fan system.
5.10 Walled-Levee Corridors

5.10.1 Design Considerations

The walled-levee corridors were designed to act as a regional flood control trunk system and were sized to
include local drainage as well as sediment from the adjacent watershed area. As part of the Step 3 design process,
four discharge values are analyzed to ensure the applicability of the design to a range of flows. The four flows are
simply ratios of the 100-year peak flows: 10%, 30%, 75% and 100%. The 10% flow can be expected to
approximately represent the 2-year flow, 30% represent the 5 to 10-year flow, and 75% represent the 50-year flow.
These ratios were selected based on guidance in the District’s draft Hydrology Manual (2003). Figure 26 shows a plot
of the ratios from the District Manual along with the 25-year and 50-year ratios selected for use in the ADMP. The
discharge ratios were also used in the sediment yield analyses.

The walled-levee corridors were generally designed for subcritical flow with Froude numbers less than 0.86.
Subcritical flows result in flows with lesser velocity and are favorable from public safety point of view. However, for
some cross sections, the existing natural channel widths, slopes, and/or depths do not allow this criterion to be met.

Velocity within the walled-levee corridors was designed to be no greater than 6 ft/sec for the 100-year
discharge and about 4 ft/sec for the 5 to 10-year discharge. Average flow depth in the corridors was restricted to 2
feet unless the velocity or Froude number requirement could not be met simultaneously. The minimum freeboard for
the walled-levee corridors was set to meet the FEMA freeboard requirement of 3 feet for the concept designs.

Figure 27 shows a conceptual cross section of the walled-levee corridor. Figure 28 shows an oblique

rendering of an example corridor reach.
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Figure 26 Development Of 25-Year & 50-Year Ratios For SVADMP

Figure 27 Concept Cross Section For Leveed Corridor With Walls & Aesthetic Treatments

Step 3 Recommended Alternative Report — Hassayampa Sub-area

Page 29
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Channel erosion at SRP poles Overview of channel at SRP poles

Sediment deposition at Tonopah Salome Highway Bank erosion at Tonopah Salome Highway
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River Behavior Report

Figure 6-4. Width change analysis summary
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Northern Parkway
(Hassayampa Section)
Study Area

Figure 6-5. Major tributary avulsion locations

Lower Hassayampa River Watercourse Master Plan Page 6-10
River Behavior Report April 2006


benjamin.liu
Text Box
Study Area Northern Limit


ealy Apnig (uonosg edwehesseH) Aemyied UIBYUON

Figure 6-10. Locational Probability for Reach 4 (maximum potential number of years = 51 years)
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Lower Hassayampa River Watercourse Master Plan

River Behavior Report
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Figure 6-23. Jackrabbit Wash Erosion Hazard Zone
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Lower Hassayampa River Watercourse Master Plan

River Behavior Report

April 2006
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Reach 4 mapped geomorphology
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Buckeye/Sun Valley
Area Drainage
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Interim Guidelines for
Development Flooding
and Erosion Areas

Legend

Areas of Unique Flooding and
Erosion Considerations

AREA 1 - Buckeye
- Undeveloped Natural Sonoran
Desert Areas

- Agricultural Lands/Fields
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Table 1.1

SELECTED ENGINEERING DESIGN DATA
FOR BUCKEYE FRS SYSTEM

FRS Identification

Il TN D EE e

Units Buckeye #1 Buckeye #2 Buckeye #3

Embankment

Length Miles 7.0 2.3 3.0

Maximum Height Feet 48 26 34

Crest Elevation Feet 1088.028 1117.0 1170.0
Principal Spillway

Conduit Diameter Inches 60 " 48 30
Emergency Spillway

Crest Width Feet 800 350 400

Crest Elevation Feet 1079.8 1111.2 1163,2
Reservolr

Surface Area :

@ E. Spillway Crest Acres 1137 150 180

@ Dam Crest Acres 1952 235 335

Storage Volume .

@ E. Splllway Crest Acre Feet 8200 780 920

@ Dam Crest Acre Feet 19024 - 1920 2786

4 Buckeye FRS #1 embankment crest includes a 5580-foot—long level section at
elevation 1088,0 feet, a 31,500-foot-long level section at elevation
1089,5 feet and a 600~-foot—long sloping transition section between the two
level sections.

Ref: Arizona Water Commission 1979, a, b
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SCHEMATIC OF FRS #1
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Table D.2C: Flow Calculations

Palo Verde Watershed Zone A Floodplain Delineation Study

FCD Project No. 2000C021
Concentration Location Area Equation Rounded
Wash Basin 1D No. Point
[sqmis] fefs) [cfs]
T2N-R7TW-S15E C458B (C45-06 Glendale Ave. and 435th Ave. 0.449 229 230
DIVERSION IN
MAIN WASH |(EAST BRANCH) C45-06 Glendale Ave. and 435th Ave. 33% 0.148 76 80
DIVERSION TO
T2N-R7TW-S15W {(WEST BRANCH) C45-06 Glendale Ave. and 435th Ave. 67% 0.301 153 150
C45B,C45A (C45-03 Bethany Home Rd. and 427th Ave. 0.960 489 490
WASH 08 C96 C96-03 Camelback Rd. and 419th Ave. 0.755 385 380
T2N-R7W-S26E T2N-R7W-S15W, T2N-R7W-S15E C39-12 Bethany Home Rd. and 427th Ave. 2.358 1202 1200
DIVERSION TO

T2N-R7W-S28W (WEST BRANCH) C36-12 Bethany Home Rd. and 427th Ave. 35% 0.825 421 420

HDNERSION IN \
MAIN WASH (FJ.\ST BRANCH) C39-09 Bethany Home Rd. and 427th Ave. 65% 1.533 782 780
T2N-R7W-S15W,T2N-R7W-S15E,C398 (C39-06 Camelback Rd. and 419th Ave. 2.156 1100 1100
T2N-R7W-S15W, T2N-R7W-S15E,C398,C39A C39-03 interstate 10 and 411th Ave, 2.382 1215 1220
T2N-R7TW-S26W DIV-T2N-R7TW-S26E C36-12 Bethany Home Rd. and 427th Ave. 0.825 421 420
DIV-T2N-R7W-S26E,C36B C36-09 Camelback Rd. and 419th Ave. 1.056 539 540
| DIV-T2N-R7W-S26E,C36B,WASH 08 (C36-06 Camelback Rd. and 419th Ave. 1.811 924 920
DIV-T2N-R7W-S26E,C36B,WASH 08,C36A C36-03 Interstate 10 and 419th Ave. 1.923 981 980

—

I NO WASH C48 C48-03 Interstate 10 and 411th Ave. 0.416 212 210
T2N-R7W-S25W C51 C51-03 Interstate 10 and 411th Ave. 0.383 196 200
NO WASH C104 C104-03 Northern Ave. and 427th Ave. 0.202 103 100
WASH 30 C102 C102-03 Glendale Ave. and 419th Ave. 0.727 371 370
T2N-R7TW-S10 CéOB C60-15 Northern Ave. and 427th Ave. 0.245 125 130

0698,0104 CB0-12 Northern Ave. and 427th Ave, 0.447 228 230

C60B,C104,WASH 30 C60-06 Glendale Ave. and 419th Ave. 1.174 599 600

CB60B,C104 WASH 30,C60A C60-03 Bethany Home Rd. and 419th Ave. 2.039 1040 1040

-R7TW-S25E i I EEUME #4 OUTFLOW.:. ITEFROM FLUME #4 OUTFLOW .- 0.800 408 410
C54E C54-21 Glendaie Ave. and 427th Ave. 1.485 757 760

C54E,C54D (C54-18 Bethany Home Rd. and 419th Ave. 1.985 1013 1010

CS54E,C54D, T2N-R7TW-810 C54-15 Bethany Home Rd. and 419th Ave. 4.025 2053 2050

CB4E,C54D, T2N-R7W-810,C54C C54-12 Camelback Rd. and 411th Ave. 4684 2389l 2390

L CH4E,C54D, T2N-R7TW-510,C54C,C54B C54-09 Camelback Rd. and 411th Ave. 5.202 2653 2650
CEAE. CoAD, TN R W.510. Ca4C Co4B CoIA C54-03 Interstate 10 and 403rd Ave. 5.677 2895 2900

WASH 10 €988 v C98-06 Bethany Home Rd. and 411th Ave. 0.848 433 430
C98B,CO8A C98-03 Camelback Rd. and 411th Ave. 1.796 916 920

T2N-REW-S30W C57B C57-09 Camelback Rd. and 411th Ave. 0.266 136 140
C578B,WASH 10 C57-06 Camelback Rd. and 411th Ave. 2.063 1052 1050
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Table D.2C: Flow Calculations

Palo Verde Watershed Zone A Floodplain Delineation Study
FCD Project No. 2000C021

Concentration Location Area Equation Rounded
Wash Basin ID No. Point
[sqmls] [cfs] [efs]
C57B,WASH 10,C57A C57-03 Interstate 10 and 403rd Ave. 2.567 1309 1310
T2N-R6W-S30E C63 C63-03 Interstate 10 and 403rd Ave. 0.162 83 80
I ATZN-R7W-SOZ C75 C75-03 Northern Ave. and 411th Ave. 0.706 360 360
T2N-R6W-S19 FROMEEUME#RS OUTFEOW- e S . Flume 5 0.800 408 410
C69E C69-15 Northern Ave. and 419th Ave. 1.238 632 630
CE9E,C69D C69-12 Northern Ave. and 411th Ave. 1.521 776 280
| CB9E,C69D,C69C C69-09 Glendale Ave. and 411th Ave. 2.056 1049 1050
CBOE. Co0D.Co0C Coo8 C69-06 Camelback Rd. and 403rd Ave. 2.812 1434 1430
CB9E,C69D,C69C,C69B,C69A C69-03 Camelback Rd. and 403rd Ave. 3.234 1649 1650
'WASH 31 c108 C108-03 Bethany Home Rd. and 403rd Ave. 1.025 523 520
—
[{TZN-REW-ST8E__|C78C C78-12 Northern Ave. and 403rd Ave. 0.768 392 390
C78C,C788 C78-09 Bethany Home Rd. and 403rd Ave. 1.473 751 750
C78C,C78B,WASH 31 C78-06 Bethany Home Rd. and 403rd Ave. 2.498 1274 1270
C78G,C788 WASH 31,C78A C78-03 Bethany Home Rd. and 403rd Ave. 2.875 1466 1470
-R6! 18 i e il ; Flume 6 0.800 408 410
C72C C72-15 Northern Ave. and 411th Ave. 1.353 690 690
C72C, T2N-R7W-S02 C72-12 Northern Ave. and 411th Ave. 2.059 1050 1050
C72C T2N-R7W-802,C72B C72-09 Bethany Home Rd. and 403rd Ave. 2.831 1444 1440
C72C, T2N-R7TW-S02,C72B, T2N-R6W-S18E C72-06 Bethany Home Rd. and 403rd Ave. 5.706 2910 2910
C72C T2N-R7W-802,C72B, T2N-R6W-S18E,C72A C72-03 Camelback Rd. and 403rd Ave. 5.947 3033 3030
WASH 32 C118 C118-03 Glendale Ave. and 395th Ave. 0.612 312 310
NO WASH DIV-T1S-R6W-S29E C112-09 Olive Ave. and 403rd Ave. 0.431 220 220
DIV-T1S-R6W-S29E,C112 C112-03 Northern Ave. and 395th Ave. 0.737 376 380
NO WASH C110 C110-03 Bethany Home Rd. and 395th Ave. 0.304 155 160
NO WASH C106 C106-03 Indian School Rd. and 403rd Ave. 0.441 225 230
DIVERSION TO
BASIN C81 (SOUTH BRANCH) Indian School Rd. and 403rd Ave. 71% 0.313 160 160
DIVERSION TO
T1S-R6W-S29E (WEST BRANCH) Indian School Rd. and 403rd Ave. 29% 0.128 65 70
T15-R6W-S29E EROM EEU i G o 1 Flume: 7 0.580 296 300
(WINTERS WASH) {C66H C66-39 Peoria Ave. and 403rd Ave. 0.744 379 380
DIVERSIONTO |
BASIN C112 (WEST BRANCH) C112-09 Peoria Ave. and 403rd Ave. 58% 0.431 220 220
DIVERSION TO P
MAIN WASH (EAST BRANCH) C66-38 Peoria Ave. and 403rd Ave. 42% 0.312 159 160
] . |C66H,C66G C66-36 Northern Ave. and 395th Ave, 0.842 429 430
| C66H,C86G,C112 C66-33 Northern Ave. and 395th Ave. 1.579 805 810
CooT CoBG 115 Coor C66-30 Northern Ave. and 395th Ave. 1.798 917 920
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Table D.Z..ow Calculations

Palo Verde Watershed Zone A Floodplain Delineation Study
FCD Project No. 2000C021

Concentration Location Area Equation Rounded
Wash Basin ID No. Point
[sgmis] [cfs] [cfs]
WASH 29 D29 D28-03 Interstate 10 and 397th Ave. 1.180 607 610
NO WASH D91 D91-03 Glendale Ave. and 379th Ave. 0.267 136 140
T2N-R6W-S22 D48B D48-06 Glendale Ave. and 379th Ave. 0.754 385 390
D48B,Basin D91 D48-03 Glendale Ave. and 379th Ave. 1.022 521 520
D48B,Basin D91,D48A D48-03 Camelback Rd. and 379th Ave. 1.998 1019 1020
T2N-R6W-S02 D51D D51-12 QOlive Ave. and 363rd Ave. 0.302 154 150
D51D,D51C D51-09 Olive Ave. and 363rd Ave. 0.821 419 420
D51D,D51C,D51B D51-06 Northern Ave. and 371st Ave. 1.822 929 930
D51D,D51C,D51B,D51A D51-03 Northern Ave. and 371st Ave. 2.152 1098 1100
T3N-R6W-827S D54B D54-06 Peoria Ave. and 363rd Ave. 0.824 420 420
D54B,D54A D54-03 QOlive Ave. and 371st Ave. 1.417 723 720
T1N-R6W-20E FROM FLUME #10 QUTFLOW 3.040 1550 1550
DIVERSION TO
WEST BRANCH
BASIN 111 ( ) D111-05 FLUME #10 EXIT 60% 1.824 930 930
DIVERSION TO
UTHWEST BRANCH
BASIN D45I (SO ) D45-39 FLUME #10 EXIT 40% 1.216 620 620
D45l D45-39 Cactus Rd. and 363rd Ave. 1.308 667 670
DIVERSION TO NORTHWEST BRANCH
WASH 25 (No ) D21-16 Cactus Rd. and 363rd Ave. 35% 0.458 233 230
DIVERSION IN
SOUTHWEST BRANCH
MAIN WASH { ) D45-36 Cactus Rd. and 363rd Ave. 65% 0.850 433 430
D451,D45H D45-33 Olive Ave. and 371st Ave. 1.508 769 770
D45],D45H, T3N-R6W-S27S8 D45-30 Olive Ave. and 371st Ave. 2.925 1492 1490
D451,D45H, T3N-R6W-S27S5,D45G D45-27 Northern Ave. and 371st Ave. 3.070 1566 1570
D451,D45H T3N-R6W-S27S D45G, T2N-R6W-S02 D45-24 Northern Ave. and 371st Ave. 5.222 2663 2660 ]
D451,D45H, T3N-R6W-S278,D45G, T2N-R6W-S02,D45F D45-21 Glendale Ave. and 371st Ave. 5.619 2866 2870
D45],D045H, T3N-R6W-827S,D45G, T2N-R6W-S02,D45F D45E D45-18 Bethany Home Rd. and 379th Ave. 6.505 3317 3320
D45],D45H, T3N-R6W-8275,D45G, T2N-R6W-S02,D45F,D45E,D45D D45-15 Bethany Home Rd. and 379th Ave. 7.107 3624 3620
D451,D45H, T3N-R6W-S278,D45G, T2N-R6W-802,D45F,D45E,D45D,D45C D45-12 Camelback Rd. and 379th Ave. 7.434 3791 3790
D451,D45H, T3N-R6W-S27S,D45G, T2N-R6W-S02,D45F,D45E,D45D,D45C, T2N-R6
W-5$22 D45-09 Camelback Rd. and 379th Ave. 9.432 4810 4810
D45!1,D45H, T3N-R6W-8278,D45G, T2N-R6W-802,D45F, D45E,D45D,D45C, T2N-R6
W-822,D458 D45-06 Indian School Rd. and 375th Ave. 9.698 4946 4950
D451,D45H,T3N-R6W-S27S,D045G, T2N-R6W-S02,D45F,D45E,D45D,D45C, T2N-R6
W-S$22 D45B,D45A D45-03 Interstate 10 and 379th Ave. 9.877 5037 5040
NO WASH D78 D78-03 Indian School Rd. and 395th Ave. 0.090 46 50
DIVERSION TO TH
BASIN DO1A (SOUTH BRANCH) Indian School Rd. and 395th Ave. 66% 0.059 30 30
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Table D.2L  .ow Calculations
Palo Verde Watershed Zone A Floodplain Delineation Study
FCD Project No. 2000C021

Concentration Location Area Equation Rounded
Wash Basin ID No. Point
[sqmis] [efs} [cfs]
DIVERSION TO EAST BRANCH
BASIN D01B ( ) Indian School Rd. and 395th Ave. 34% 0.031 16 20
T2N-R6W-S32N DIV1-BASIN D78 D01-06 Indian School Rd. and 395th Ave. 0.031 16 20
DIV1-BASIN D78,D01B,DIV-T1N-R6W-S18 D01-06 Indian School Rd. and 395th Ave. 12.740 6498 6500
DIV1-BASIN D78,D01B,DIV-T1N-R6W-S18,DIV2-BASIN D78 D01-03 Indian School Rd. and 395th Ave. 12.800 6528 6530
DIV1-BASIN D78,D01B,DIV-T1N-R6W-S18,DiV2-BASIN D78,D01A D01-03 Interstate 10 and 395th Ave. 12.915 6587 6590
WASH 24 D96 D96-03 Glendale Ave. and 395th Ave. 0.774 395 400
DIVERSION TO EAST BRANCH
T2N-R6W-S05S8 ( ) D96-03 Glendale Ave. and 395th Ave. 28% 0.217 110 110
DIVERSION TO SOUTH BRANCH-AREA C
T1S-R6W-S29E ( ) C66-24 Glendale Ave. and 395th Ave. 72% 0.557 284 280
NO WASH D129 D129-03 Northern Ave. and 395th Ave. 0.339 173 170
T2N-R6W-S05S DOBC D06-12 Nort X 0618 315 3201
D06C.D129 D06-09 Northern Ave. and 395th Ave. 0.957 488 490
D06C,D129,D06B D06-06 Glendale Ave. and 395th Ave. 1.309 667 670
D06C,D129,D06B,DIV-WASH 24 D06-06 Glendale Ave. and 395th Ave. 1.525 778 780
D06C,D129,D06B,DIV-WASH 24, D06A D06-03 Glendale Ave. and 387th Ave. 2.260 1152 1150
NO WASH D94 D94-03 Glendale Ave. and 387th Ave. 0.062 32 30
NO WASH D119 D119-03 Peoria Ave. and 395th Ave. 0.179 91 90
T3N-R6W-529 D119 D119-03 Peoria Ave. and 395th Ave. 0.179 91 90
D119,D012 D12-03 Olive Ave. and 387th Ave. 0.833 425 430
T3N-R6W-S33 D18B D18-06 Olive Ave. and 387th Ave. 0.965 492 480
D18B,D18A D18-03 Olive Ave. and 387th Ave. 1.415 722 720
T3N-R6W-S21 FROM FLUME #9 OUTFLOW Flume 9 0.100 51 50
D27 D27-03 Peoria Ave. and 387th Ave. 0.708 361 360
DIVERSION TO
T2N-R6W-S05N (WEST BRANCH) D15-15 Peoria Ave. and 387th Ave. 84% 0.595 303 300
DIVERSION TO
T3IN-REW-827TW (EAST BRANCH) D24-12 Peoria Ave. and 387th Ave. 16% 0.113 58 60
T2N-R6W-S05N DIV-T3N-R6W-S21 D15-15 Peoria Ave. and 387th Ave. 0.595 303 300
DIV-T3N-R6W-521,D15C D15-12 QOlive Ave. and 387th Ave. 0.888 453 450
DIV-T3N-R6W-521,D15C, T3N-R6W-S33 D15-09 Olive Ave. and 387th Ave. 2.303 1175 1180
DIV-T3N-R6W-521,015C, T3N-R6W-S33,D158 D15-06 Northern Ave. and 387th Ave. 2.972 1516 1520
DIV-T3N-R6W-521,D15C, T3N-R6W-S33,D15B,D15A D15-03 Northern Ave. and 387th Ave. 3.272 1669 1670
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Table D.Z..ow Calculations
Palo Verde Watershed Zone A Floodplain Delineation Study
FCD Project No. 2000C021

Concentration Location Area Equation Rounded
Wash Basin ID No. Point
[sgmis] [cfs] [cfs]
T2N-R6W-S05W FROM FLUME #8 OUTFLOW Flume 8 0.430 219 220
D09C D0g-15 Olive Ave. and 387th Ave. 0.803 410 410
D0YSC, T3N-RE6W-S29 D09-12 Olive Ave. and 387th Ave. 1.636 834 830
DOSC, T3N-RE6W-S29,009B D03-09 Northern Ave. and 387th Ave. 2.685 1369 1370
DO9C, T3N-R6W-529,D09B, T2N-R6W-S05N D09-06 Northern Ave. and 387th Ave. 5.957 3038 3040
DO9C, T3N-R6W-529,D09B, T2N-R6W-S05N,DOSA D09-03 Northern Ave. and 387th Ave. 5.988 3054 3050
NO WASH D114 D114-03 Cactus Rd. and 379th Ave. 0.049 25 30
T3N-R6W-S27E D30B D30-06 Peoria Ave. and 379th Ave. 0.193 99 100
DIVERSION TO
WEST BRANCH
MAIN WASH ( ) D30-06 Peoria Ave. and 379th Ave. 52% 0.101 51 50
DIVERSION TO EAST BRANCH
T2N-R6W-SO5E ( ) Peoria Ave. and 379th Ave. 48% 0.093 47 50
D30B,D30A D30-03 Peoria Ave. and 379th Ave. 0.151 77 80
T3N-R6W-S27W FROM BOX CULVERT #3 OUTFLOW (Add in at D24-09) ~ . N ) L 4.150 2117 2120
DIV-T3N-R6W-S21 D24-12 Peoria Ave. and 379th Ave. 0.113 58 60
DIV-T3N-R6W-521,D24B,D114 D24-09 Peoria Ave. and 379th Ave. 0.563 287 290
DIV-T3N-R6W-S21,024B,D114, BOX CULVERT #3 D24-09 Peoria Ave. and 379th Ave. 4.713 2404 2400
DIV-T3N-R6W-S21,024B,D114, BOX CULVERT #3,T3N-R6W-S27E D24-06 Peoria Ave. and 379th Ave. 4.864 2481 2480
DIV-T3N-R6W-S21,024B,D114, BOX CULVERT #3,T3N-R6W-S27E D24A D24-03 Olive Ave. and 379th Ave. 4.898 2498 2500
T3N-REW-S21E FROM BOX CULVERT #3 OUTFLOW (Add in at D24-09) 4.150 2117 2120
D114 D24-09 Peoria Ave. and 379th Ave. 4.199 2141 2140
D114, D24B (FROM T3N-R6W-S27W) D24-09 Peoria Ave. and 379th Ave. 4.600 2346 2350
NO WASH FROM BOX CULVERT #2 OQUTFLOW A 0.687 350 350
DiV-T1N-R6W-S20E (Cpt D111-05), CULVERT #2, D111 D111-03 Cactus Rd. and 363rd Ave. 2.572 1312 1310
DIVERSION TO NORTHWEST BRANCH
T2N-R6W-S05E { CcH) D21-18 Cactus Rd. and 363rd Ave. 60% 1.543 787 790
DIVERSION TO
THWEST BRAN
WASH 25 (Sou EST BRANCH) D21-15 Peoria Ave. and 371st Ave. 40% 1.029 525 530
WASH 25 DIV-T1N-R6W-S20E D21-16 Cactus Rd. and 363rd Ave. 0.458 233 230
DIV-T1N-R6W-S20E,DIV-BASIN D111 D21-16 Cactus Rd. and 363rd Ave. 1.486 758 760
T2N-R6W-S05E DIV-Basin D111 D11 1-03 Cactus Rd. and 363rd Ave. 1.543 787 790
FROM TWO CMP'S QUTFLOW D21-18° R 1.625 829 830
DIV-Basin D111,D21F D21-18 Peoria Ave. and 371st Ave. 2.000 1020 1020
DiV-Basin D111,D21F,D21E D21-15 Peoria Ave. and 371st Ave. 2.734 1394 1390
DIV-Basin D111,D21F,D21E,WASH 25 D21-15 Peoria Ave. and 371st Ave. 4.220 2152 2150
DIV-Basin D111,D21F,D21E, WASH 25,D021D D21-12 QOiive Ave. and 379th Ave. 4.602 2347 2350
DIV-Basin D111,D21F,D21E, WASH 25,021D,DIV-T3N-R6W-S27E D21-12 Olive Ave. and 379th Ave. 4.695 2395 2400
DIV-Basin D111,D21F,D21E,WASH 25,021D,DIV-T3N-R6W-S27E, T3N-R6W-S27W [D21-09 Olive Ave. and 379th Ave. 9.593 4893 4890
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Table D.2L

.ow Calculations

Palo Verde Watershed Zone A Floodplain Delineation Study
FCD Project No. 2000C021

N

Concentration Location Area Equation Rounded
Wash Basin ID No. Point
[sqmis] [cfs] [cfs]
DIV-Basin D111,D21F,D21E,WASH 25,D021D,DIV-T3N-R6W-S27E, T3N-R6W-S27W,
D21C D21-07 Northern Ave. and 387th Ave. 10.121 5162 5160
DIV-Basin D111,D21F,D21E,WASH 25,021D,DIV-T3N-R6W-S27E, T3N-RE6W-S27W,
D21C,D21B D21-06 Northern Ave. and 387th Ave. 10.167 5185 5190
DiV-Basin D111,021F,D21E,WASH 25,021D,DIV-T3N-R6W-S27E, T3N-R6W-S27W,
D21C,D21B,D21A D21-03 Northern Ave. and 387th Ave. 10.259 5232 5230
T1N-R6W-S18 T2N-R6W-S05E, T2N-R6W-S05W D03-27 Northern Ave. and 387th Ave. 16.247 8286 8290
T2N-R6W-S05E, T2N-R6W-S05W,D03G D03-24 Northern Ave. and 387th Ave. 16.397 8363 8360
T2N-R6W-S05E, T2N-R6W-S05W,D03G,D94, T2N-R6W-S058 D03-21 Northern Ave. and 387th Ave. 18.719 9547 9550
T2N-R6W-S05E, T2N-R6W-S05W,D03G,D94, T2N-R6W-S05S,D03F D03-18 Bethany Home Rd. and 395th Ave. 19.730 10063 10060
T2N-R6W-S05E,T2N-R6W-S05W,D03G,D94, T2N-R6W-S05S,D03F, DO3E D03-15 Bethany Home Rd. and 395th Ave. 20.234 10319 10320
T2N-R6W-S05E, T2N-R6W-S05W,D03G,D94, T2N-R6W-S05S,D03F,DO3E,DO3D D03-12 Camelback Rd. and 395th Ave. 21.216 10820 10820
T2N-R6W-S05E, T2N-R6W-S05W,D03G,D94, T2N-R6W-S058,D03F,D03E,003D,D03
C D03-09 Indian School Rd. and 395th Ave. 21.507 10969 10970
DIVERSION TO WEST BRANCH
BASIN D0O1B ( cH) Indian School Rd. and 395th Ave. 58% 12.474 6362 6360
MAIN WASH ( ) Indian School Rd. and 395th Ave. 42% 9.033 4607 4610
T2N-R6W-S05E, T2N-R6W-S05W,D03G,D94, T2N-R6W-S058,D03F,D03E,DO3D,D03
C,D03B D03-06 Indian School Rd. and 395th Ave. 9.177 4681 4680
T2N-R6W-S05E, T2N-R6W-S05W,D03G,D94, T2N-R6W-S05S8,D03F,D03€E,003D,D03
C,D03B,D0O3A D03-03 Interstate 10 and 387th Ave. 9.310 4748 4750
T2N-R6W-S27 DIV-T1S-R6W-S27 Camelback Rd. and 363rd Ave. 0.209 107 110
DIV-T18-R6W-S27,D72 D72-03 Thomas Rd.and 371st Ave. 0.740 377 380
NO WASH D117 D117-03 Camelback Rd. and 371st Ave. 0.363 185 190
WASH 26 D26 D26-06 Bethany Home Rd. and 363rd Ave. 0.991 505 510
DIVERSION IN WEST BRANCH '
MAIN WASH ( cH) Bethany Home Rd. and 363rd Ave. 70% 0.694 354 350
DIVERSION TO
EAST BRANCH
WASH 27 (EA CH) Bethany Home Rd. and 363rd Ave. 30% 0.297 152 150
D26,D121 D121-03 Bethany Home Rd. and 371st Ave. 0.836 426 430
WASH 27 DIV-WASH 26 Bethany Home Rd. and 371st Ave. 0.297 152 150
L T2N-R6W-S28 D57E D57-15 Glendale Ave. and 371st Ave. 0.550 280 280
D57E,D57D D57-12 Bethany Home Rd. and 37 1st Ave. 0.977 498 500
D57E,D57D,WASH 26 D57-11 Bethany Home Rd. and 371st Ave. 1.812 924 920
D57E,D57D,WASH 26,D57C D57-09 Camelback Rd. and 37 1st Ave. 2.023 1032 1030
D57E,D57D,WASH 26,D57C,D117 D57-07 Camelback Rd. and 371st Ave. 2.385 1217 1220
DIVERSION IN
MAIN WASH (WEST BRANCH) D57-07 Camelback Rd. and 371st Ave. 30% 0.716 365 370

—
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Evaluation of Manning'’s n-Value on Peak Flows

The selection of Manning’s “n” values impacts both hydrologic and hydraulic modeling

results. In order to evaluate the impact of Manning’s n-value on the peak flows, a

sensitivity analysis was conducted by reducing the n-values from 0.005 to 0.01 for the

channel routing operations in the HEC-1 model for both shallow-and-wide and well-

defined wash cases. The modeling results were listed in Appendix D6 which shows that

the n-value reduction has more significant impact on the peak flows for shallow-and-wide

washes than well-defined washes.

4.5 Final Results

4.5.1 Hydrologic Analysis Results

Eight HEC-1 hydrologic models were developed for four (4) scenarios (without
dike, with both dikes, with I-10 only, and with UPRR only); and two (2) storm
durations (100-year, 24-hour, and 100-year, 6-hour). Peak flows from all of the 8

models are summarized in Table 4.3 on the following pages. The maximum flow

at each of the concentration points and the representative model that produces the

maximum flow is identified. Note that if the maximum flow is generated by

more than one model the selection order is as follows: 24-hour model first, then

without dike model, and finally, with both dikes. The maximum peak flows for

the 100-year storm are also shown in Exhibit A6. The output files for all of the

HEC-1 models are presented in the Appendix D7.

The HEC-1 model names are summarized below:

Condition 100-year, 24-hour 100-year, 6-hour
No Dike EC24NODK.DAT ECO6NODK.DAT
With Dike (I-10 & UPRR) EC24DIKE.DAT ECO06DIKE.DAT
With I-10 Dike EC24110.DAT ECO06I110.DAT
With UPRR Dike EC24UPRR.DAT ECO6UPRR.DAT

The electronic files for the HEC-1 models are provided on the CD in Exhibit A7

(inside front cover).

- ]
. _————————__———9
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Table 4.3 Peak Flow Summary Table (continued)

Hydrologic Modeling Peak Flow Summary

Model => |EC24DIKE |[ECO06DIKE [EC24I10 EC06I10 EC24UPRR |ECO6UPRR |EC24NODK [(ECO6NODK |[Maximum Maximum
Hydrograph (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) Flow Flow
Name (cfs) Model
C20b 1156 983 1165 983 1140 972 1150 978 1165(EC241-10
46k 510 690 510 690 510 690 510 690 690(ECO6NODK
467 296 397 296 397 296 397 296 397 397|ECO06NODK
C463 469 615 469 615 469 615 469 615 615|ECO06NODK
461 290 393 290 393 290 393 290 393 393|ECO6NODK
c46i 307 432 307 432 307 432 307 432 432|EC06NODK
CC461 753 937 753 937 753 937 753 937 937|ECO06NODK
46h 351 470 351 470 351 470 351 470 470|ECO6NODK
C46h 867 1033 867 1033 867 1033 867 1010 1033|ECO6DIKE
54b 262 357 262 357 262 357 262 357 357|EC06NODK
54a 346 472 346 472 346 472 346 472 472{ECO6NODK
CS54a 538 718 538 718 538 718 538 718 718 ECO6NODK
52a 518 686 518 686 518 686 518 686 686|ECO6NODK
C52a 981 1126 981 1126 981 1126 981 1126 1126|ECO6NODK
CC46h 1733 1720 1733 1720 1733 1720 1733 1709 1733|EC24NODK
469 2717 372 277 372 2717 372 277 372 372|ECO6NODK
Cd6g 1523 1591 1523 1591 1523 1591 1523 1562 1591 {EC06DIKE
46f 415 547 415 547 415 547 415 547 547{ECO6NODK
C46f 1636 1689 1636 1689 1636 1689 1636 1660 1689|ECO6DIKE
46e 248 334 248 334 248 334 248 334 334|ECOBNODK
C46e 1524 1588 1524 1588 1524 1588 1524 1565 1588 (ECO6DIKE
56a 274 374 274 374 274 374 274 374 374|ECO6NODK
CC46e 1529 1588 1529 1588 1529 1588 1529 1565 1588 (ECO06DIKE
464 332 451 332 451 332 451 332 451 451|ECO6NODK
c46d 1401 1424 1401 1424 1401 1424 1401 1421 1424 |(ECO6DIKE
46¢c 186 253 186 253 186 253 186 253 253|ECO6NODK
C4d6c 1404 1421 1404 1421 1404 1421 1404 1418 1421|ECO06DIKE
46b 316 431 316 431 316 431 316 431 431|EC06NODK
C46b 1361 1353 1361 1353 1361 1353 1361 1350 1361{EC24NODK
50g 168 225 168 225 168 225 168 225 225|ECO6NODK
50f 268 360 268 360 268 360 268 360 360|ECO6NODK
C50f 267 360 267 360 267 360 267 360 360|ECO6NODK
50e 196 264 196 264 196 264 196 264 264 ECO6NODK
C50e 228 304 228 304 228 304 220 304 304|ECO6NODK
50d 197 266 197 266 197 266 197 266 266|ECO6NODK
c50d 206 2717 206 277 206 277 206 277 277|ECOBNODK
50c 325 433 325 433 325 433 325 433 433|EC06NODK
C50c 520 614 520 614 520 614 521 614 614 |ECO06NODK
50b 216 290 216 290 216 290 216 290 290|ECO6NODK
C50b 582 688 582 688 582 688 582 688 688 ECO6NODK
50a 522 645 522 645 522 645 522 645 645|ECO06NODK
C50a 752 854 752 854 752 854 761 843 854 ECO6DIKE
CC46b 1689 1550 1689 1550 1689 1550 1688 1549 1689|EC24DIKE
46a 481 595 481 595 481 595 481 595 595|ECO6NODK
Cd6a 1617 1497 1617 1497 1617 1497 1616 1503 1617|EC24DIKE
48b 187 253 187 253 187 253 187 253 253|ECO6NODK
48a 213 291 213 291 213 291 213 291 291{EC0O6NODK
C48a 212 291 212 291 212 291 212 291 291|ECO6NODK
CC48a 1632 1495 1632 1495 N/A N/A N/A N/A 1632(EC24DIKE
CC44a 646 696 646 705 705|ECO6NODK
44f 227 304 227 304 227 304 227 304 304|ECO6NODK
44e 329 440 329 440 329 440 329 440 440{ECO6NODK
Cdde 542 683 542 683 542 683 542 683 683 ECO6NODK
444 522 650 522 650 522 650 522 650 650 |ECO6NODK
c44d 672 813 672 813 672 813 672 803 813|ECO06DIKE
44c 301 400 301 400 301 400 301 400 400|ECO6NODK
C44c 635 758 635 758 635 758 635 752 758|ECO6DIKE

WOOD/PATEL
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Table 4.3 Peak Flow Summary Table (continued)

Hydrologic Modeling Peak Flow Summary

Model => [(EC24DIKE |ECO6DIKE |EC24I10 EC06I10 EC24UPRR |ECO6UPRR |EC24NODK [ECO6NODK |{Maximum Maximum
Hydrograph (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) Flow Flow
Name (cfs) Model
35a 69 96 69 96 69 96 69 96 96| ECO6NODK
DUMMY 1271 1358 1271 1358 1271 1358 1271 1358 1358/ECO6NODK
DUMMY 3834 2114 4140 2278 3841 2118 4144 2282 4144{EC24NODK
79b 427 581 427 581 427 581 427 581 581|ECO6NODK
79%a 486 665 486 665 486 665 486 665 665|ECO6NODK
C79a 779 948 779 948 779 948 779 948 94 8|ECO6NODK
80b 296 404 296 404 296 404 296 404 404/ECO6NODK
80a 331 450 331 450 331 450 331 450 450/ECO6NODK
C80a 453 617 453 617 453 617 453 617 617|ECO6NODK
81b 367 495 367 495 367 495 367 495 495/EC06NODK
8la 121 165 121 165 121 165 121 165 165/EC0O6NODK
C8la 345 465 345 465 345 465 345 465 465/ECO6NODK
DUMMY 3834 2109 4139 2268 3841 2112 4144 2272 4144{EC24NODK
82b 268 368 268 368 268 368 268 368 368|ECO6NODK
82a 508 669 508 669 508 669 508 669 669/ ECO6NODK
C82a 510 619 510 619 689 808 689 815 815/ECO6NODK
831 545 719 545 719 545 719 545 719 719|ECO6NODK
83k 322 442 322 442 322 442 322 442 442|ECO6NODK
| C83k 863 1031 863 1031 863 1031 863 1031 1031|ECO6NODK
837 141 195 141 195 141 195 141 195 195/EC06NODK
C8373 811 962 811 962 811 962 811 962 962|ECO6NODK
I 89b 282 389 282 389 282 389 282 389 38 9|ECO6NODK
89a 197 279 197 279 197 279 197 279 279/ECO6NODK
C89%a 349 498 349 498 349 498 349 498 498|ECO6NODK
CC837 1119 1191 1119 1191 1119 1191 1119 1191 1191]EC06NODK
[ 88a 221 302 221 302 221 302 221 302 302|EGOONODR | |
C88a 1261 1291 1261 1291 1261 1291 1261 1291 1291|ECO6NODK
. 831 319 444 319 444 319 444 319 444 444|EC06NODK
C83i 1320 1309 1320 1309 1320 1309 1320 1309 1320|EC24NODK
83h 219 299 219 299 219 299 219 299 299|ECO6NODK
C83h 1489 1432 1489 1432 1489 1432 1489 1432 1489|EC24NODK
83g 420 559 420 559 420 559 420 559 559|ECO6NODK
C83g 1516 1408 1516 1408 1516 1408 1516 1408 1516 EC24NODK
83f 156 218 156 218 156 218 156 218 218|ECO6NODK
C83f 1519 1408 1519 1408 1519 1408 1519 1408 151 9}EC24NODK
83e 607 743 607 743 607 743 607 743 74 3|ECO6NODK
C83e 1457 1261 1457 1261 1457 1261 1428 1261 1457|EC24DIKE
83d 205 282 205 282 205 282 205 282 282(EC06NODK
C83d 1371 1193 1371 1193 1371 1193 1349 1193 1371|EC24DIKE
86a 339 476 339 476 339 476 339 476 476|ECO6NODK
cCc83d 1384 1184 1384 1184 1384 1184 1362 1184 1384|EC24DIKE
83c 306 416 306 416 306 416 306 416 41 6|ECO6NODK
C83c 1342 1125 1342 1125 1342 1125 1323 1125 1342|EC24DIKE
87b 135 190 135 190 135 190 135 190 190|ECO6NODK
87a 229 312 229 312 229 312 229 312 312|ECO6NODK
C87a 228 311 228 311 228 311 228 311 311|ECO06NODK
CC83c 1387 1128 1387 1128 1387 1128 1368 1128 1387|(EC24DIKE
83b 322 439 322 439 322 439 322 439 439|ECO6NODK
C83b 1335 1056 1335 1056 1335 1056 1320 1056 1335|EC24DIKE
85b 251 344 251 344 251 344 251 344 34 4|ECO6NODK
85a 281 382 281 382 281 382 281 382 382|ECO06NODK
C85a 287 405 287 405 287 405 287 405 405|ECO6NODK
CC83b 1359 1044 1359 1044 1359 1044 1344 1044 1359|EC24DIKE
83a 202 275 202 275 202 275 202 275 275/ECO6NODK
C83a 1318 1004 1318 1004 1318 1004 1305 1004 131 8|EC24DIKE
84b 301 411 301 411 301 411 301 411 411|EC06NODK
‘I 84a 268 366 268 366 268 366 268 366 366/ ECO6NODK

(e —
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3.5 Final Results

35.1

35.2

10310-R

General

The results of this study are summarized in Tables F-1 through F-4, Evaluation of the
results indicate that peak flow rates for the major concentration points on Jackrabbit Wash
and Star Wash result from the 100-year 24-hour duration storm. The 6-hour duration
storm typically produced higher peaks on the smaller portions of the watershed.
Therefore, care must be taken in selecting a peak discharge at any particular point of
interest. The HEC-1 output files for both the 6-hour and 24-hour storms are included as
a part of this report. Both of these printouts reflect use of channel transmission losses.

A separate run was done for the 100-year 24-hour storm which did not include channel

losses. The results of the analyses are included in Table F-3 for comparison.
Discussion of Results

The results for both storms are lower in magnitude than was anticipated. The peak
discharges at critical points in the watershed have a yield, in cubic feet per second per
square mile (cfs/sm}), lower than has been seen for similar watersheds using different
modeling methodology. An example would be to examine the results for concentration
point 38. The 100-year 6-hour model yielded a peak discharge of 7,500 cfs at this
location, which is the Jackrabbit Wash crossing of the CAP canal. The watershed area at
this point is 319 square miles. Refer to Sheet 3 of Exhibit "C". The USBR developed a
peak discharge of 25,500 cfs for a 100-year 6-hour storm at this same location.
However, the 6-hour model often yielded higher peaks than the 24-hour model for
smaller watersheds. The lower 6-hour peaks for the larger watersheds is due to the use
of the Queen Creek precipition aerial reduction‘cﬁrve and the higher precipitation losses

resultant from the use of the Green & Ampt loss equation,

The 100-year 24-hour peak discharge of 33,200 cfs at the above mentioned location is
much more reasonable, This peak also falls within the Log Pearson III analysis statistical

envelope for representative washes in Maricopa County, contained herein as Figure 2.
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The final results are summarized in Tables F-1 through F-4. Table F-1 for instance,
contains a summary of peak discharges at key locations in the watershed. These peaks
are arranged alphabetically by wash name, in an upstream to downstream secondary
order. The HEC-1 identifier is the name used on the exhibit maps and the HEC-1 input
files to pin point the type of HEC-1 operation and the location on the watershed. The
following is a descriptive list of the nomenclature used fhroughout all tables in the report,

and in the HEC-1 computer models: -

HEC-1 Computer Model Nomenclature

HEC-1
Identifier Description
6A Hydrograph identifier for sub-basin 6A. Refers 10 sub-
basin A in major basin 6.

Ca4 Hydrograph identifier for concentration point 44, More
than one hydrograph has been combined at this location.
Point 44 is a physical location on the watershed which is
labeled on Exhibit "C".

CP44E The resultant hydrograph at concentration point 44 was
split using the HEC-1 diversion opemation. This defines the
hydrograph diverted to the East Fork of Coyote Wash.

C381 Hydrograph identifier for concentration point 38. The "I"
symbolizes this is an inflow hydrograph to a reservoir route
operation.

C84.1 Hydrograph identifier for concentration point 84. The "1"
symbolizes this is an intermediate hydrograph for a wash
immediately upstream of C84. This hydrograph will be
combined with one or more intermediate hydrographe to
produce hydrograph CB84.

C850 Hydrograph identifier at concentration point 85. The "0"
symbolizes this is an outflow hydrograph from a reservoir
route.

R36-37 Hydrograph resultant from a normal depth channel route
from concentration point 36 downstream to concentration
point 37.

DTOIE The hydrograph from sub-basin 91 was split using the
HEC-1 diversion operation. This defines the hydrograph
diverted to the East Ponding Area.

BC460 The outflow hydrograph from the reservoir route at
concentration point 46 has been written to disk in the Tape
21 file using an HEC-1 BI operation. The hydrograph has
been recalled from disk for continued use in the HEC-1
model.
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SECTION 3.5.3

TABLE F-1

Summary of Peak Discharges At Key Locations On The Watershed

HEC-1 Peak Discharge | Area
Identifier Description 6-Hour | 24-Hour | (sm)
C44 Coyote Wash Upstream of Split 5,200 7,800 34.5
CP44W Coyote Wash (West Fork) Downstream of Split 2,300 3,600 34.5
CPA4E Coyote Wash (East Fork) Downstream of Split 2,500 4,100 34.5
C119 Coyote Wash (West Fork) at 371st Avenue 900 1,500 36.4
C99 Daggs Wash at Hassayampa River 1,900 3,000 28.1
Cl2 Jackrabbit Wash at Deadhorse Wash 7,800 18,800 79.1
£33 Jackrabbit Wash at VYulture Mine Road 6,100 21,100 138.1
C34 Jackrabbit Wash at Wickenburg Road 5,600 20,000 140.3
R34-37 Jackrabbit Wash Upstream of Confluence with W.F.J.R.¥. 5,500 18,700 140.3
caz Jackrabbit Wash at W.F. Jackrabbit Wash 5,400 19,800 148.7
C381.1 Jackrabbit Wash Upstream of Confluence with Star Wash 4,900 19,300 152.4
C38I Jackrabbit Wash at CAP Canal CAP-5 (upstream) 7,500 33,200 319.2
C3sl Jackrabbit Wash at CAP Canal CAP-5 (downstream) 7,500 33,200 319.2
C94 Jackrabbit Wash at East Fork Coyote Wash 2,900 33,600 363.1
Ca8 Jackrabbit Wash at Hassayampa River 600 32,500 372.1
R36-37 Jackrabbit Wash (W.F.) Upstream of Confluence with J.R.W 2,300 z,900 8.4
BA Jackrabhit Wash (West Fork) at Vulture Mine Road 2,800 3,000 3.7
C36 Jackrabbit Wash {West Fork) at Wickenburg Road 2,400 3,000 8.4
84,1 Powerline Wash Upstream of Confluence with Star Wash 2,800 5,000 34.9
c84.2 Star Wash Upstream of Confluence with Powerline Wash 6,900 14,000 125.7
C84 $tar Wash at Powerline Wash ' 7,100 17,600 160.6
C381.2 Star Wash Upstream of Confluence with Jackrabbit Wash 5,400 17,300 166.8

File = 10310F1.WQ1

17-Feb-91
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SECTION 3.5.3: FINAL RESULTS

. TABLE F-3B

100-YEAR 24-HOUR RESULTS
IN NUMERIC ORDER BY TYPE

Peak Peak
Discharge Discharge Time Drainage Discharge Discharge
HEC-1  W/0 Losses W/ Losses To Peak Area W/0 Losses W/ Losses

Identifier (cfs) (cfs) (cfs) (sq mi) (cfs/sm) (cfs/sm)
14A 134 134 12.00 0.1 1489 1489
148 42 42 12.00 0.0 1400 1400
15A 1903 1903 12.33 3.6 530 530
158 1517 1517 12.42 2.1 729 729
15C 817 817 12.17 1.8 446 446
| 15D 1364 1364 12.50 2.9 475 475 I
16A 1080 1080 12.42 1.9 557 557
[ 17A 1570 1570 12.50 2.2 724 724 |
18A 117 117 12.08 0.3 468 468
188 1662 1662 12.33 1.8 918 918
. 18C 1526 1526 12.50 1.9 803 803
18D 2518 2518 12.58 3.6 699 699
18E 2930 2930 12.50 3.8 765 765
18F 859 859 12.17 0.8 1074 1074
186 1713 1713 12.50 2.0 844 844
18H 2413 2413 12.25 2.6 917 917
181 2198 2198 12.42 2.6 855 855
18J 1992 1992 12.33 2.4 848 848
18K 898 898 12.08 0.8 1123 1123
18L 2119 2119 12.25 2.4 883 883
18M 1131 1131 12.58 1.5 754 754
18N 1655 1655 12.67 2.4 690 690
180 877 877 12.25 0.9 974 974
18P 1206 1206 12.42 1.4 887 887
18Q 1248 1248 12.25 1.1 1104 1104
18R 1447 1447 12.75 2.2 667 667
18$ 1327 1327 12.25 1.4 983 983
18T 269 269 12.08 0.4 690 690
19A 78 78 12.00 0.1 1300 1300
198 829 829 12.08 0.8 1077 1077
. C2 8964 8963 12.50 12.4 723 723

File = 10310F3B.HKQl 17-Feb-91 Table F-3B, Page 4



benjamin.liu
Rectangle

benjamin.liu
Rectangle


m N u Kimley-Hom
[ and Associates, Inc.

APPENDIX TM3-10-4

EXISTING HYDROLOGY RESULTS
EXCERPTS FROM BUCKEYE/SUN VALLEY ADMS

091337127, 2010-004, TTO05 Maricopa County Department of Transportation
Technical Memorandum 3 Northern Parkway/Tonopah Parkway CFS
Conceptual Drainage Report November 2010



Buckeye/Sun Valley ADMS — Area 3 Technical Data Notebook

Table 4-3

Hydrologic Responses for Various Storm Events (Peak Discharge and Time to Peak —
Existing Condition)

10-YR 6-HR 10-YR 24-HR 100-YR 6-HR 100-YR 24-HR
Unit Unit Unit Unit

Area |Peak| T, | Discharge |Peak| T, | Discharge |Peak| T, | Discharge |Peak| T, |Discharge
Station | [mi’] | [cfs] |[hr]| [cfs/mi?] | [cfs] |[hr]| [cfs/mi?] | [cfs] |[hr]| [cfs/mi’] | [cfs] |[[nr]| [cfs/mi’]
A 4.91| 313 49 64) 734/12.9 149/1,578] 4.9 321]1,858/12.9 378
Al 1.11] 515 4.3 464) 490[12.3 44111,193] 4.3 1,075/1,104/12.3 995
A2A 0.48| 192 4.8 400, 135/12.8 281 422| 4.7 879 325/12.7 677
A2B 1.18] 343 4.7 291 341]12.7 289 919 4.7 779 824/12.6 698
A3 3.73| 397 4.9 106] 738/12.9 198/1,673| 4.9 449/1,855/12.9 497
B 4.62| 337 6.8 73 488/14.8 106/1,146| 6.3 248|1,333/14.2 289
Bl 0.6] 241] 4.6 402 178/12.6 297| 523 4.6 872| 416/12.6 693
B2 0.44| 161 4.7 366/ 108/12.7 245/ 361 4.7 820 277/12.7 630
B2RB 219 581 47 265] 720[12.7 329)1,644| 4.6 751/1,704/12.6 778
B3 199 370 4.8 186] 451/12.8 227|1,142| 4.8 574/1,104/12.8 555
B3R 2.64) 513 4.9 194 720/12.9 273/1,719| 4.8 6511,835/12.8 695
c 10.69 772| 6.3 72/1,341)14.0 125/2,831] 5.7 265| 3,502/ 13.6 328
C1 3.64/ 965 4.8 265|1,154{12.8 317|2,185] 4.8 600[2,307/12.8 634
C2 1.86] 360] 4.8 194 442/12.8 238/1,130| 4.8 608|1,105/12.7 594
C3 3.79] 358 53 94 602/13.2 159/1,411] 5.2 372/1,507/13.2 398
C3R 5.51] 859 53 156/1,19713.2 217|2,494 5.1 453/2,721]13.1 494
C4 1.4 521 4.6 372| 522/12.6 373/1,308] 4.5 934/1,211/12.5 865
C4R 9.29| 766/ 6.3 82/1,339/14.0 144/2,832| 5.8 305| 3,437/ 13.7 370
E 31.24] 543 9.3 17/1,967|16.4 633,535 8.3 113]5,760]16.0 184
El 0.96/ 385 45 401] 349125 364 894 4.5 931] 790[12.5 823
E2A 0.8 290 4.8 363 243/12.8 304 680 4.7 850| 572/12.7 715
E2B 0.47| 207 4.7 440 151/12.6 321) 450| 4.6 957| 352/12.6 749
E2C 0.72| 278 4.7 386 224{12.7 311] 658 4.6 914| 541/12.6 751
E3 249 354 5.1 142| 46013.1 185(1,149| 5.1 461/1,130/13.0 454
E3RB 1.42| 387| 4.9 273 380[12.9 268/1,053| 4.8 742| 958/12.8 675
E4 3.04] 232 55 76| 378/13.4 124) 923 5.4 304] 966|13.4 318
E4RA 5.42| 414) 6.3 76| 746/14.0 138/1,978 5.7 365|2,205|13.6 407
E4RB 6.05| 761 5.2 126/1,303]13.1 215/2,569| 5.1 425/3,032/13.1 501
E5 131] 251 4.9 192] 259/12.9 198 713 4.9 544| 645/12.9 492
E5R 16.98| 594 7.1 35/1,652)14.8 973,330 6.7 196/4,827|14.6 284
E6 2.04) 408 4.8 200 491|12.8 241/1,228| 4.8 602/1,194/12.8 585
E6R 29.2| 551 8.7 19/2,019/15.9 69/3,596| 7.8 123/5,888|15.6 202
F1 3.1 702 4.8 226| 882/12.8 285|1,773| 4.8 572/1,868/12.8 603
F2 221 466 4.8 211] 579[12.8 262/1,306| 4.8 5911,333/12.8 603
F3 0.74| 176 4.8 238 137|128 185/ 454] 4.8 614 375/12.8 507
F3R 5.31 815 4.8 153/1,357/12.8 256|2,573| 4.8 485|3,030/12.8 571
Gl 1.12| 358 4.7 320] 346|12.7 309 927| 4.7 828 819/12.6 731
H1 1.07] 141] 48 132] 134]12.8 125 497 4.8 464) 472/12.8 441
H2 1.4 136] 5.3 97] 153/13.3 109] 446| 5.3 319 432/13.3 309
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