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INTRODUCTION

The objective of the Piedmont Flood Hazard Assessment for Flood Plain Management
User's Manual (manual) is to describe a methodology for identifying and mapping flood
hazards on piedmonts in Maricopa County. Portions of piedmonts in Maricopa County
may be subject to unstable flow patterns and changes in channel position during floods,
whereas flow paths in other areas are relatively stable. The manual considers
relationships between piedmont flood hazards and piedmont landforms, describes how
to identify areas with stable and potentially unstable channels, and presents examples
of flood hazard analyses for three different piedmont areas in Maricopa County. The
intended audience for the manual is a desert region flood specialist or a flood hazard
assessment team with complimentary expertise in engineering, hydrology and
geomorphology that is familiar with FEMA methods and the geomorphic framework of
desert regions like Maricopa County.

This Manual provides methods to determine realistic risks on alluvial fans and other
piedmont landforms to regulate development accordingly. The Manual exists because
management of flood hazards in Maricopa County is complex and there are areas on
piedmonts with uncertain flow path hazards. There are other piedmont areas where the
flow path is certain but the channel bed and banks are movable as a result of high flow
velocities and sediment movement. Some areas such as parts of active alluvial fans are
considered undevelopable without major flood control structures to manage both the
water and sediment. Other areas may be developed as safely as many riverine
floodplain areas. This manual explains how contractors in Maricopa County should
assess flood hazards on piedmonts, which include alluvial fans, to meet the Guidelines
and Specifications for Flood Hazard Mapping Partners (FEMA, 2002) and Maricopa
County requirements.

This introductory chapter provides an overview of the objectives of the manual and the
terminology that is used in the manual. Landforms that are considered stable and
unstable are briefly described followed by the use of flow and flood terminology that can
be confusing. A discussion of important limitations and differences of the geomorphic
and traditional engineering methods sets the stage for the approach. An overview and
organization of the manual follow the general approach of the manual. A detailed
glossary compliments the glossary of FEMA (February 2002). Tutorials for novice users
are provided in several appendices.




The tutorials for the manual provide background on several aspects of the method,
landforms, surface features and channel processes. The tutorials are placed in the
appendices because once learned, users may not need the tutorials, and experienced
users can ignore the tutorial appendices without interrupting their train of thought.
Novice users of this manual should become familiar with the information in Appendices
A to S before applying the methods in Chapters 2 to 5 of this Manual. Investigators
conducting a flood hazard assessment to FEMA requirements should follow the
Maricopa County guidelines in Appendix R before starting Chapter 5 of the Manual.

Some FEMA requirements under the community rating system for sites with uncertain
flow paths and movable bed streams follow:

Aggrading or degrading streams. A sediment transport model that includes the
availability of sediment to the stream, and that accounts for its movement through
the floodplain, is required. Modeling of these streams for CRS credit must look at
present conditions and projections of future conditions based upon changes in
the source of sediment and the floodplain. Mapping and management must be
based upon the worst case of aggradation or degradation.

Channel migration. The local history of migration must be reflected in the
mapping process. For full credit, mapping must be based upon floodplain soils

~and historic channel migration that indicates the probable extent of future

migration.

Movable bed streams. One of the uncertainties about moveable bed streams
concerns the changes in the stability of the channel over time. Throughout much
of the arid and semi-arid regions of the United States, there is evidence that
human activities over as short a time as a decade have drastically changed the
nature of some streams. It is important to understand the causes of aggradation,
degradation, and channel migration in order to project the future configuration of
the channel.

Alluvial fans. Follow guidelines in Appendix G Guidance for Alluvial Fan Flooding
analysis and Mapping, Guidelines and Specifications for Flood Hazard Mapping
Partners (FEMA 2001).




1.1 Objectives

The objectives of this manual are to identify

¢ How flood hazards on piedmonts (see glossary) in Maricopa County are related
to landforms,

¢ How to go about performing an examination of specific sites for the identification
of unstable (active) and stable (inactive) flood hazard zones and

e How to accurately and reproducibly delineate those areas subject to active
flooding,

o Piedmonts areas that are safe for development while preventing development in
high hazard areas.

In Maricopa County, areas of active flooding are considered floodway districts in order
to maintain conveyance corridors for the transport of floodwaters and sediment down
the piedmonts past development (See special flood hazard zone AAFF in Appendix R).

Areas where any flow path uncertainty can be ignored for the assessment of flood
hazard are called stable areas in this manual. Detailed approaches to flood insurance
studies that result in determination of 100-year flood elevations (FEMA, 1995) typically
are for stable areas, where flood flows are confined by local topography that does not
change substantially during floods. Flow paths and flood boundaries for these stable
areas are considered predictable using traditional engineering methods and standard-
step hydraulic methods like HEC-RAS (COE, 1995).

Unstable areas are where the flow path uncertainty “s so great that this uncertainty
cannot be set aside in realistic assessments of flood risk or in the reliable mitigation of
the hazard” (National Research Council, 1996). Traditional engineering methods
generally are inappropriate for areas with changing flow paths and where abundant
sediment from upslope source areas is being deposited on the piedmont.

Areas where there is flow path uncertainty can be defined using geomorphologic
methods. Unstable areas typically are wholly or partly aggrading young geomorphic
surfaces and have undeveloped or weakly developed soil profiles and wide and shallow
sand channels. Approximate boundaries for these areas can be defined using
geomorphologic analysis (Chapter 2 of Manual).




This manual translates useful morphologic and other technical information into
engineering terms for appropriate use as follows:

e In conjunction with Drainage Design Manuals for Maricopa County, Volumes |
and I,

¢ To improve identification of actual flood hazards,

e For flood hazard identification that typically starts with determining the scope of
flood insurance studies outlined in Volume 1 Flood Studies and Mapping of the
Guidelines and Specifications of Flood Hazard Mapping Partners (FEMA,
February 2002), and .

e This manual also provides useful information specific to landforms and flood
hazards in Maricopa County to be used with FEMA Guidelines for Determining
Flood Hazards on Alluvial Fans (FEMA February 23, 2001).

The NRC (1996) report on alluvial fan flooding provides some valuable perspectives on
the definition of “active fans” and the flow instabilities that are typically encountered on
active fans. According to that report, "The term active means those locations where
flooding, erosion, and deposition have occurred on the fan in relatively recent time, and
probably will continue to occur on that part of the alluvial fan”. The NRC report further
states that "The term active refers to that portion of a fan where flooding, deposition,
and erosion are possible. If flooding and deposition have occurred on a part of a fan in
the past 100 years, clearly that part of the fan is active. If flooding and deposition have
occurred in the past 1,000 years, that part of the fan can be considered to be active.”

The usefulness of geomorphic information in assessing flow path stability and potential
for flooding was also considered in the NRC (1996) report: “The evolution of the fan
surface causes a difficult problem for the interpretation of field evidence concerning
alluvial fan flooding and for the prediction of future flood risk. For example, if a part of a
fan surface has not been disturbed by flooding or erosion for 15,000 years, its surface
will have become weathered and covered by a soil-profile and vegetation. The surface
of such a fan will be very different from the surface of a nearby channeled and actively
evolving area. An important geomorphologic and hydrologic question for flood risk
analysis is whether the older surface has evolved out of the flood zone or whether it
simply has not been flooded for 15,000 years because random channel migration
across the fan took the locus of flooding and sedimentation far from the site for that
length of time.”

Generally speaking, the decision of whether to use engineering and/or geomorphic
methods also depends on the level of accuracy required and the scale of the
assessment. Consult with the FCDMC about mapping requirements. See also the
first part of Appendix E for discussion of scale and accuracy.




1.2 Piedmonts

Most of Maricopa County is in the Basin and ‘Range Physiographic Province where
fault-block mountains are separated by intervening plains. The mountain ranges are
consolidated rock and stream deposits generally cover valleys. Axial streams that head
in adjacent mountains traverse the piedmont along the valley floor and drain the basins.
Piedmonts, the broad, gently sloping and low relief plains located between mountain
ranges and axial drainages, occupy much of Maricopa County.

The upper margins of piedmonts are located at the base of a mountain or mountain
range (Figure 1.1). A piedmont is a part of an erosion-depositional system where
sediment eroded from mountains is transported by a stream (wash) across the
piedmont to (1) a valley where it is deposited, or to (2) an axial stream where it is
transported out of the valley. Piedmont slopes range from less than 1 percent near the
valley floors to more than 10 percent near the mountains. Typical piedmonts consist of
pediments and relict fans on the upper slopes adjacent to the mountains and alluvial
plains on the lower slopes adjacent to the valley floors or base level streams. Active
alluvial fans (fans that are presently aggrading and eroding) can occur anywhere on the
piedmont as shown in Figure 1.1. Lower portions of many piedmonts consist of alluvial
plains, low-relief aprons of mostly fine-grained deposits with small, discontinuous
channel networks. Many piedmonts in Maricopa County were formed by the lateral
coalescence of separate alluvial fans into a landform called a bajada. The general
features of alluvial fans, piedmont streams and rivers are briefly described in Appendix
A.

Piedmonts in Maricopa County have areas of tributary stream channels (see the relict
alluvial fans and pediments of Figure 1.1) and distributary stream channels (see the
inactive alluvial fan of Figure 1.1). Floodwater enters the piedmont in channels from the
tributary mountain streams and as overland flow along the mountain front and in
embayments like the one shown in Figure 1.1. Floodwater may also originate from
rainfall directly on the piedmont. Much of the flood flow crosses the piedmont slopes in
defined channels of relict or inactive alluvial fans and pediments.

Active alluvial fans (the three small areas in Figure 1.1) function primarily as loci of
deposition for sediment and detention and infiltration of floodwater, whereas the
channels of pediments, relict fans and inactive alluvial fans function as transport
corridors for sediment. Much of the deposited sediment on active alluvial fans can be
remobilized by subsequent floodwater and redeposited down slope. A most significant
difference between flood hazards on active alluvial fans and pediments, relict fans, and
inactive alluvial fans is that paths of flow on active alluvial fans can change gradually or
suddenly (avulse) during flooding. The paths of flow on pediments, relict and inactive
alluvial fans typically can be considered fixed for purposes of flood hazard assessment.

Relict and inactive alluvial fans are remnants of old alluvial fans that are no longer
subject to flooding and sediment deposition. These remnants are called fan terraces in
NRCS soil survey reports (Camp. 1986), erosion fan remnants in a desert landform




report for soil surveys by Peterson (1981), older alluvial surfaces in a flood hazard
report of piedmonts by Field and Pearthree (1992), Pleistocene alluvial fans and
terraces on surficial geologic maps (for example, Skotnicki and others, 1997) and a
heterogeneous assortment of generally weakly consolidated slope-wash deposits by
Cooley (1977). For this manual, relict fans are simply deposits with well-developed
calcium carbonate in the soil profile and/or cemented conglomerate. Areas are
classified as inactive alluvial fans where a sufficient amount of the remnant remains to
be recognized as an alluvial fan landform as described in Chapter 2 of this Manual.

BASE LEVEL

Figure 1.1. Isometric sketch of piedmont

Flood flow that enters active alluvial fans and alluvial plains becomes unconfined and
can spread laterally at shallow depths. However, other characteristics of active alluvial
fans and alluvial plains are quite different. Active alluvial fans typically have steeper
slopes than alluvial plains. In addition, active alluvial fans are formed by material from
the upper piedmont and mountains while alluvial plains are also formed by deposits
along base level streams. Because the surfaces of active fans in Maricopa County
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commonly are composed of sand with gravel and scattered cobbles with only a few
scattered boulders and some low vegetation, the surface is hydraulically rather smooth
(Manning n <0.040) and flood flow velocities, based on observations of bed forms, are
near or above the critical state in channels where slopes exceed about 2 percent.

1.3 Flow and flood terminoloqy

The variety of terminology related to the flow of water over landforms to rivers and flow
that leaves defined river channels can be confusing. For example, Hogg (1982) gives a
good discussion of the numerous meanings of selected terms. Some of this confusion
has been cleared in Arizona State Standard 4-95 for Identification of and Development
within Sheet Flow Areas. With a few exceptions, this State Standard is used as a basis
for definitions and identifying characteristics of flow types in this manual. The reader is
encouraged to consult the glossary at the end of the manual for the meaning of terms
and discussion some minor differences in the use of terms, such as sheet flood,
between State Standard 4-95 and this manual.

1.4 Standards and Limitations

Flood studies must be accomplished in accordance with standards of FEMA, ADWR
and the FCDMC. Standards for flood-hazard zones and development on piedmonts in
Maricopa County are given in Appendix R of this Manual.

The frequency, magnitude and location of flood inundation and sediment deposition are
of considerable interest for the welfare and safety of those occupying piedmonts.
Precise definition of the occurrence and nature of these hazardous floods is
complicated by several factors including unstable channel boundaries, uncertain flood
flow-frequency relations and the threshold nature of basin sediment yield and transport.
While generally accepted standard-step methods such as HEC-2 (COE, 1990b); unit-
graph or hydrographic storm rainfall-runoff models such as TR-55 (NRCS, 1986) and
HEC-1 (COE, 1990a); and sediment yield models such as RUSLE (Soil and Water
Conservation Society, 1995) represent the engineer's current set of tools for
characterizing flood conditions, these tools may be limited for specific sites on
piedmonts. To overcome some of these limitations, geomorphologic tools are used to
supplement engineering tools to produce a more reliable definition of the flood hazard.

To compensate for potential errors or limitations of predictions the engineer typically
takes the conservative approach that uses an implicit or explicit factor of safety. Modern
engineering uses several generalizations to depict, for example, runoff, peak discharge,
channel behavior, sediment transport and sediment yield. These general relations may
not be precise for specific sites because of differences in basin factors at specific sites
and also because of the nonstationarity of climate and variability of storms. This
conservative approach is recommended providing the conclusions reached are
substantiated by field evidence. For example, the estimate of the 100-year flood peak
discharge is not very precise for streams in Maricopa County (Thomas, Hjalmarson and
Waltemeyer, 1997).




The realistic and rather simple engineering and geomorphologic tools presented in this
manual for the assessment of unstable and stable flood hazards have limitations that
will be discussed in the manual. This user's manual should be used with judgment
based on knowledge of and experience with engineering methods and geomorphic
processes of arid and semi-arid landforms.

1.5 Using evidence of past floods

Both engineers and geologists use information about past floods to estimate what future
conditions might be. For example, the use of geomorphic evidence of past floods to
estimate the future flood hazard is analogous to the use of gaged peak flow data to
estimate the 0.01 probability flood. The engineer typically fits a probability distribution to
past annual peak discharge data at a streamflow gage and the resulting flood frequency
relation is used to estimate the magnitude of the 100-year flood that is then used to
define the flood boundaries. In a like manner, the geomorphic evidence of past floods
such as sediment deposition, surface texture, channel bank erosion and particle
rounding and sorting is used to predict the nature and location of future floods. Thus,
both the engineering and geomorphologic approaches use past information in different
ways to make estimates of future conditions.

The difference in the engineering and geomorphologic approaches in the use of the
100-year peak discharge is significant but potentially useful. For example, the typical
engineer must have a value of the peak discharge for the 0.01 probability flood to run
the standard step model and produce flood boundaries in accordance with traditional
riverine hydraulic methods. On the other hand, the geomorphologist does not need a
value of the 0.01 probability flood to define flood limits of geologically recent floods. The
geomorphologist examines drainage network characteristics and the extent of recent
sediment deposits to define the cumulative area of geologically recent inundation
(Pearthree and others, 1992; Klawon and Pearthree, 2000). The geomorphic approach
does not rely on stable flow path geometry. Thus, the geomorphic approach becomes
more useful for unstable landforms such as active alluvial fans and moveable boundary
channels. The engineering and geomorphic approaches are complementary and more
effective when used together (See Appendix B for additional discussion).




1.6 Approach

Procedures including those developed for interpreting the earth (Schumm, 1991), for
characterizing incised channels (Schumm and others, 1988) and for identifying alluvial
fans and alluvial-fan areas subject to flood hazard (NRC, 1996) form the basis for
identifying flood hazards on piedmonts as outlines in this manual. The three stage
method that progressively focuses on the definition of the flood hazard follows:

Stage 1

Stage 2

Stage 3

Recognizing and characterizing the kind and extent of piedmont
landforms and showing these landforms on a map. The four main
landforms on piedmonts of Maricopa County are pediments, relict
fans, alluvial fans and alluvial plains. Procedures for identifying
piedmont landforms are described in Chapter 2 of the manual.

Defining the nature of the piedmont landform environment and
identifying unstable and stable components of the piedmont and
showing these areas subject to various flood hazards on a map. For
example, flood hazards of alluvial fan landforms in Maricopa County
consist of fans with stable paths of flow and fans with unstable paths
of flow. Procedures for identifying unstable and stable components
of the piedmont are described in Chapter 3 of the manual.

Identifying and applying methods for defining and characterizing
areas affected by the 100-year flood and showing these areas on a
map. Realistic methods for definition of 100-year flood hazards are
discussed in Chapter 4.



1.7 Overview and tasks

This Manual outlines a step-by-step procedure for characterizing piedmont landforms
and associated flood hazards, especially areas subject to flooding on active and inactive
alluvial fans. The method is modified from stages used by the National Research
Council (1996).

Chapter 1 is this introduction.

Chapter 2 (STAGE 1 OF METHOD) is a description of how to identify and
produce a map of the four major landforms - pediments, relict fans, alluvial fans
and alluvial plains - on piedmonts. On many piedmonts in Maricopa County,
existing surficial geologic maps and soil survey maps can be used to delineate
different types of landforms.

TASK Identify landform using procedures given in Chapter 2, characteristics
outlined in Table 2.1 and steps outlined in Table 2.2 using available
information such as surficial geologic maps or soil survey maps.
Produce a map showing the topography, soils, surficial geology and
significant features such as desert pavement and vegetation of the
pediment, relict fan, alluvial fan and/or alluvial plain.

Chapter 3 (STAGE 2 OF METHOD) is a procedure for identifying where the flood
hazards are on pediments, relict fans, alluvial fans and alluvial plains and how to
produce a map of these hazard areas.

TASK Building upon the information developed in Stage 1 of the method,
Identify stable and unstable areas using indicators given in
Chapter 3 and Table 3.1 and selected characteristics of stable and
unstable flood hazard areas given in Table 3.2. For alluvial fan
landforms identified in Stage 1 define stable and unstable areas
using steps given in Table 3.3. For active alluvial fans identify sources
of sediment in the drainage basin. Produce a map showing areas
subject to stable and unstable flood hazards with supporting field
observations of significant factors such as the location and amount
of sediment deposition, erosion, vegetation and flow path

Chapter 4 (STAGE 3 OF METHOD) is a discussion of realistic methods for
definition of 100-year flood hazards.

TASK Characterize the 100-year flood hazards of piedmont landforms as
outlined in Table 4.1 and described in Chapter 4. For stable areas
characterize the 100-year flood using guidelines in FEMA, (2002) and
appropriately supplemented with geomorphic methods (Appendix G of FEMA
2001 typically should not be used.) For unstable areas such as active alluvial
fans estimate the 100-year flood hazards using geomorphologic methods
possibly supplemented by traditional hydraulic methods. A map showing both
stable and unstable areas subject to the 100-year flood is produced.
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e Chapter 5 is the application of the procedure to three sites in Maricopa County.

TASK Report findings and assumptions for the three stages as shown for the example
sites in Chapter 5. An engineering report is produced that includes but is not
restricted to the following items: (1) a discussion of how the map of the
landforms, the map of the stable and unstable areas and a map of the 100-year
flood were produced, (2) a discussion of how soil classification maps were used,
(3) surveyed channel cross sections and stream profiles, (4) hydraulic
computations including conveyance-slope estimates and (5) substantiation of
conclusions reached with significant field evidence, assumptions and limitations.

Investigators conducting a flood hazard assessment to FEMA requirements
Should follow the Maricopa County guidelines in Appendix R before
starting Chapter 5.

e There are three sections at the end of the manual-- acronyms, glossary, and
references. The glossary is taken primarily from Alluvial Fan Flooding by the
National Research Council (1996).

e Tutorials and miscellaneous methods based on published geomorphologic and
engineering methods for assessing channel and landform stability are given in
Appendices A to S. The tutorials are placed in the Appendices because
experienced users may not need the tutorials. First-time users of the Manual
should become familiar with the information in the Appendices.

To make best use of this Manual, the investigator should examine the many
photographs and maps of landforms and surface features presented in the following
chapters and appendices. Some photographs show a variety of landform features within
a relatively small geographic area. The inclusion of a number of different but related
landforms on a single photo permits the viewer to make direct comparisons of their
shapes and relative sizes. Other photographs show detail of specific landforms or of
important features such as desert pavement.

The investigator is encouraged to visit the three example sites and kick dirt. The South
Mountain Park alluvial fan and the White Tank Park relict fan sites are in city and county
parks, respectively. The third example site, Skyline Wash alluvial fan, is private land that
may become developed. Comparison of landforms, examination of specific features and
field investigation of the three sites will help the investigator to more easily visualize the
various and interesting surface features of landforms in Maricopa County.
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PIEDMONT LANDFORMS OF
MARICOPA COUNTY

STAGE 1 OF METHOD

This chapter describes the major types of landforms that comprise piedmonts in
Maricopa County. Piedmonts of Maricopa County are the gently sloping plains that lie
between mountain ranges and axial drainages or playas of the Basin and Range
Province. The four major piedmont landforms are relict fans, pediments, alluvial fans
and alluvial plains. Flood hazards on piedmonts of Maricopa County are related to the
four landforms as shown in Figure 2-1. Each of these landforms has distinctive
topographic, surface, and soil characteristics, and the landforms can be reliably
identified using several combined criteria. The description of the four landforms is
followed by a discussion of several identifiers that are readily used to recognize the type
of landforms. An example map at the end of this chapter shows the kind and extent of
some piedmont landforms and represents the completion of Stage 1 of the Manual.

Several important distinguishing characteristics of relict fans, pediments, alluvial fans
and alluvial plains are described in this section. In general, distinctive characteristics of
pediments and relict fans are the products of erosion and distinctive characteristics of
alluvial plains and many alluvial fans are the products of sediment accumulation. A
summary of general characteristics of the four major landforms is listed in Table 2.1 and
characteristics of (1) relict fans, (2) pediments, (3) alluvial fans and (4) alluvial plains are
described in the remainder of this section.

In this manual, alluvial fans are subdivided into two categories that have distinctly
different surface characteristics. Alluvial fans are active where stream deposition is
common and stream systems are distributary or braided. Alluvial fans are inactive
where stream deposition is less common and many stream systems are tributary. Thus,
active fans are wholly or partly active depositional surfaces, and inactive fans are mostly
erosion surfaces. Flow paths may change during floods on active fans, but flow paths
on inactive fans typically are stable.
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Many photographs and maps of landforms are presented so the inexperienced reader
can become acquainted with the appearance of the landforms. The ability of evaluate
surface features and define the landforms clearly is gained by experience. The reader
should gain experience with landform identification by becoming familiar with the maps
and aerial photos of this Manual and also by making field observations of geomorphic
relationships and surface and soil characteristics especially at the three example sites.
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Figure 2-1. Typical flood hazards and landforms on piedmonts in Maricopa

County.
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. Table 2.1 Component landforms, common soil types, typical geologic map units,
and significant characteristics of piedmonts in Maricopa County.

(Gilman, Estrella®, Glenbar,
Momoli, Denure, Antho,
Contine, Mohall, Avondale)
(Qy, Qy2, Qy1, Qyf)

Landform Component Landform Significant characteristics?
(common soil types)’
(typical geologic units)*
Relict Fan Erosion Fan remnant Typically incised channels in cemented conglomerate of cobbles
(Mohall-Contine, Gunsight- and boulders. Drainage typically is tributary but small pockets
Chuckawalla- Rillito, Pinamt, of distributary channels may occur. Some relict fans have a
Tremant-Ebon- Momoli- ridge-valley morphology. Incised throughflow streams typically are
Carefree, Eba-Pinaleno, Laveen, more than 10 ft. deep and less than 20 ft. deep with steep banks.
Mohave-Continental) Desert pavement and rock varnish are common on flat interfluves.
(Qo, Qmo, Qm) General slope typically is 1-6 percent.
Inset Alluvial Fan Generally small and confined between relict fan remnants. Fluvial
(Carrizo, Gilman, Antho, deposit that can act like a floodplain with high potential for scour
Estrella, Glenbar) and fill. Much of the alluvial fan material may be from gulling of
(Qy, Qy2, Qy1) the relict fan and such material may be bouldery.
Pediment Bedrock remnant Incised channels generally formed in bedrock and old soils.
(Gran-Rock outcrop, Gran- Drainage typically is tributary but distributary channels may be
Wickenburg complex, present especially on lower slopes. There are many first order
Cherioni-Rock outcrop tributary channels. Parent rock typically is granite with large
association) granite boulders on the upper slopes near the mountains. The
(various bedrock units) crests of transverse slopes are small and shoulders are steep.
General slope typically 2-5 percent.
Inset Alluvial Fan Generally small alluvial fan confined between pediment. Fan
(Anthony-Arizo typically widens like a partially opened fan and lower part typically
complex, possibly Eba- narrows as distributary channels rejoin. Fluvial deposit that
Pinaleno and Carrizo) typically is actively aggrading and eroding with possible balance of
(Qy, Qy2, Qy1) sediment over past few hundred years.
Alluvial Fan Active Alluvial Fan Fluvial deposits with little, if any, calcium carbonate development.
(Carrizo, Gilman, Antho, Brios, Fan shaped in plan view with hydrographic apex at topographic
Estrella, Glenbar, Coolidge, break. Typically no desert varnish. Stream channels are wide with
Valencia, Torrifluvents, little incision or channels are very small. Active portions of alluvial
Maripo) fans in Maricopa County typically are a small part of an alluvial
(Qy, Qyc, Qy2, Qy1) fan that is mostly inactive. General sl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>