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SECTION 1: INTRODUCTION

1.1 PURPOSE OF STUDY

The purpose of the Gila Bend Area Drainage Master Plan (ADMP) is to 1) identify
existing drainage problems and develop corrective measures and, 2) develop an overall
drainage plan that will provide a tool to make sure that future growth occurs without
adversely impacting drainage conditions. Recently, there's been a considerable amount
of land development interest in the Gila Bend area. Projects under consideration include
a new 200-acre, in-Town residential development, a power generating plant, and a large
residential development west of Town. In addition, the Arizona Department of
Transportation is planning to widen State Route 85 (SR85) to four lanes from the current
2 lanes. SR 85 carries traffic from the Phoenix metro area, via 1-10, to Gila Bend.
Widening it to 4 lanes will make travel from the Phoenix area safer and faster which will
likely fuel development interest in the Gila Bend area. The Gila Bend ADMP will provide
a tool to properly plan for the storm water conveyance needs of the anticipated
development.

1.2 PURPOSE OF REPORT

The purpose of this report, the Data Collection Report, is to describe and document the
information that has been collected for use in preparing the ADMP. It includes
documentation of 1) existing flooding problems, 2) existing and future development
plans, 3) existing drainage facilities, 4) environmental concerns, 5) land ownership and
right-of-way, 6) existing hydrologic and hydraulic models, and 7) utilities.

1.3 STUDY AREA

The study area boundaries are shown on Exhibit 1.1. The boundaries are the Gila River
on the north, Citrus Valley Road on the west, the Barry Goldwater Gunnery Range on
the south, and the section line east of the Gila Bend Municipal Airport on the east. The
ADMP is divided into two distinct areas; the planning area and the town core area.

The planning area covers approximately 48 square miles and has the boundaries
described above. The objective in the planning area is define the existing flood hazards,
develop solutions to the existing problems, and develop an overall drainage plan for
future development that will provide sufficient storm water conveyance for the 100-year
flood. The ADMP for the planning area will address all of the major conveyance
corridors throughout the study area, including the portions of Sand Tank Wash and Scott
Avenue Wash that flow through the town core area.

The town core area covers approximately 3 square miles. Its boundaries are 1-8 on the
South, Gila Boulevard on the west, Indian Road on the north, and 299 lh Avenue (Stout
Road) on the east. The objective of the ADMP in the town core area is to identify and
develop cost effective solutions for local drainage problems. These are flooding
problems that are not related to flooding on Sand Tank Wash or Scott Avenue Wash, but
are instead local problems caused by storm water runoff within the Town.
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1.4 SCOPE OF WORK

The scope of work for the Gila Bend ADMP includes the following.

Review of Existing Data: The scope of work includes review of existing data. This data
includes previous drainage studies, documentation of known flood problems, plans of
existing and proposed drainage structures, land ownership data, location of existing and
proposed recreational facilities, environmental data (including ecological and cultural
data), and data on existing utilities.

Survey and Mapping: New mapping is included in the scope of work to supplement the
existing mapping that was done as part of the Gila Bend Area Floodplain Delineation
Study. This mapping effort includes approximately 5 square miles of 2-foot contour
mapping in the immediate vicinity of the Town of Gila bend. It also includes
approximately 17 square miles of 4-foot contour mapping within the planning area.

Hydrologic Analysis: The hydrologic analysis includes review of the existing HEC-1
hydrologic models for the planning area as well as development of a new hydrologic
model for the town core area. The hydrologic analysis also includes modification of the
existing HEC-1 models in order to assess the impact of the alternative flood control
solutions.

Assessment of Environmental Data: An inventory of environmental data will be carried
out in order to assess environmental impacts during the alternatives formulation phase
of the project. The environmental data includes ecological resources, cultural
resources, estimated limits of 404 jurisdictional waters, and locations of hazardous
waste sites.

Floodplain Delineations: The scope of work includes 18 stream miles of detailed
floodplain/floodway delineations on the washes south of 1-8. The work also includes 15
stream miles of approximate floodplain delineations on the washes north of 1-8 and west
of the town core area.

Landscape Guidelines: The work includes a landscape character analysis of the Gila
Bend area as well as the development of landscape guidelines for the proposed features
of the ADMP.

Identification of Drainage Problems and Development of Alternative Solutions:
The alternatives analysis includes solutions to known flooding problems as well as
development of plans to maintain storm water conveyance as the area develops. The
analysis considers environmental impacts, available right-of-way, incorporation of
recreational facilities, impact to major utilities, construction costs, and maintenance
costs.

Preparation of Preliminary Design Plans: The scope of work includes preparation of
preliminary design plans of the preferred alternative.

4



Public Involvement: A series of three public meetings are included in the scope of
work. One to inform the public about the study, another to present the alternative
drainage plans and a third to present the final area drainage master plan.

Reports: A series of reports are included in the scope of work intended to document the
study process. These include the Data Collection Report, the Alternatives Analysis
Report, and the Recommended Design Report. In addition, a Technical Data Notebook
will be prepared to document the Floodplain Delineation Study.

1.5 STUDY CONTACTS

The following is a list of contacts made to gather drainage and utility data within the
study area:

Town of Gila Bend:

Carl Stephani, Town Manager, (520) 683-2255
Gene Merritt, Public Works Director, (520) 683-2255
Woody Scouten, Town Engineer, (520) 993-5685

San Lucy Village (Tohono 0' odham Nation):

Ernestine Marquez, (623) 683-6315

Paloma Ranch:

Jason Lipsey, (602) 381-1627
John Utz, Farm Manager, (602) 232-2856

Union Pacific Railroad (formerly Southern Pacific Railroad):

Bob Prince, (909) 879-6611

Arizona Department of Transportation:

Dave Miller, Maintenance Supervisor, (520) 683-2582

Arizona Public Service Co.:

Bob Garza, (602) 371-7889

US West Communications:

Robert Arrieta, (602) 630-5473

Bernard Real Estate and Development:

Steve Bernard, (602) 955-1505

5



SECTION 2: EXISTING DRAINAGE DATA

2.1 EXISTING CONDITIONS and FLOOD FLOWS

Exhibit 2.1 presents the existing condition, 1OO-year flood flows that were developed with
two previous studies; the Gila Bend Area Floodplain Delineation Study and the Gila
Bend Canal Floodplain Delineation Study. Both of these studies were prepared for the
Flood Control District and will serve as the hydrologic base for the ADMP (refer to
Section 5 for a discussion of these existing hydrologic models). These flood flows point
out a number of issues associated with the current conditions that are important in
developing the ADMP.

Sand Tank Wash Diversion at 1-8: Sand Tank Wash has the largest watershed of all
the washes in the Gila Bend area. Upstream of 1-8, its 1OO-year peak discharge is
nearly 30,000 cfs. The drainage structures at 1-8, however, only allow about 20,000 cfs
to pass. The remainder is diverted westerly along the 1-8 embankment. This diversion
results in both drainage problems and drainage benefits for Gila Bend. The benefit is
that the peak discharge on Sand Tank Wash is reduced through the Town core area.
The problem is that the diversion adds a considerable amount of runoff to Scott Avenue
Wash as well as other washes west of Town. The diversion is also a significant problem
in terms of floodplain management upstream of 1-8. Future development would have to
be designed to maintain the diversion, otherwise the downstream floodplain delineation
on Sand Tank Wash (which was based on the reduced peak discharge), could be
exceeded. Clearly this is an issue that must be addressed in the ADMP.

Ponding behind the Gila Bend Canal: The 1OO-year flood tends to pond behind the
Gila Bend Canal and discharge at major wash locations through "overchutes" and/or
under the Canal in culverts. In most locations the conveyance capacity through/under
the Canal is adequate. There are a few locations, however, where the conveyance
capacity is insufficient which will be addressed in the ADMP. In general, however, the
Canal seems to provide a benefit by collecting and concentrating the floodwaters.
Upstream of the Canal the flow in the existing washes is not well contained and exhibits
intermingling flow patterns with numerous split flow locations. The Canal collects the
flow from these washes and discharges it at the main wash locations, thereby
eliminating the problems associated with the intermingling flow patterns.

Inadequate Conveyance Capacity at Railroad and Highway: The 1OO-year peak
discharges exceed the capacity of a number of the existing cross drainage structures on
the Railroad, 1-8, and State Route 85. In some cases the undersized crossings occur
where there isn't a vertical sag in the highway or Railroad. These locations are of
particular concern because the overtopping is not contained which results in an
undefined flow condition for future downstream development. These crossings will be
addressed in the ADMP.

Preservation of Existing Conveyance Corridors: Even though there's been a
significant amount of land developed into agricultural use, the natural drainage corridors
have, for the most part, been preserved. There are at least ten major drainage corridors
through the planning area that convey floodwaters from the Gila Bend Canal,
downstream to the Gila River. These can be improved and/or preserved, as necessary,
to convey the 1DO-year flood and serve as outfalls for the ADMP.
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2.2 EXISTING FLOODING PROBLEMS

Existing flooding problems were identified through review of existing hydrologic data and
through interviews with local public officials, Paloma Ranch, the Arizona Department of
Transportation, and the Union Pacific Railroad.

2.2.1 Town Core Area

Exhibit 2.2 presents the known flooding problems within the Town core area. These
problems were identified by Town officials.

Harrington Avenue Drainage Basin:

• Flooding along Harrington Avenue that gets approximately 12 inches deep during
larger storms.

• Ponded storm water in the alley north of Margaret Street that doesn't drain away
when the storms are over.

Scott Avenue Wash Drainage Basin:

• Street flooding at roadway crossings along Scott Avenue Wash.
• Flooding at Hunt Street just west of Johnny Street (at the concentration point of

subbasin number 20).
• Flooding of homes and yards along Scott Avenue Wash.

South Gila Bend Drainage Basin:

• Standing water in streets that doen't drain away after the rain storms end.
• Flooding of homes and yards along the Gila Bend Canal that is caused by storm

water buildup behind the Canal and behind the dike on Sand Tank Wash.

St. Louis Avenue Drainage Basin:

• Flooding as well as standing water along St. Louis Avenue.
• Flooding over Richards Street, west of St. Louis Avenue.

8
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2.2.2 Planning Area

Exhibit 2.3 presents the existing flooding problems within the Gila Bend ADMP planning
area. The existing flooding problems associated with the overall planning area were
identified primarily by a comparison of the existing conditions hydrologic models and the
estimated capacity of the existing drainage structures.

• The 1OO-year flood overtops the Gila Bend Canal at the west end of the study area
(near Citrus Valley Road), at a point west of Scott Avenue Wash, and at Sand Tank
Wash.

• Approximately one-third of the 1OO-year flood on Sand Tank Wash is diverted
westerly at 1-8.

• A portion of the flow diversion from Sand Tank Wash enters Scott Avenue Wash and
significantly increases the 1OO-year flood.

• A portion of the diverted flow from Sand Tank Wash overtops State Route 85 and
contributes runoff to the ponding behind the Gila Bend Canal, west of SR 85.

• 1OO-year floodplain for Sand Tank Wash covers the majority of existing homes in the
South Gila Bend area.

• Overtopping of the Gila Bend Canal at Scott Avenue Wash contributes flow to the
Harrington Avenue drainage basin.

• The 1OO-year flood on Sand Tank Wash overtops the Railroad and Pima Street(B-8).
• The 1OO-year flood inundates a number of homes and other structures along Sand

Tank Wash and Scott Avenue Wash.
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2.3 EXISTING DRAINAGE FACILITIES

Exhibit 2.4 presents the existing drainage facilities within the study area. For the most
part these facilities are associated with cross drainage through 1-8, the Gila Bend Canal,
State Route 85, BR-8, and the Railroad. The exception to this is the channelization that
Paloma Ranch did on the washes within the agricultural areas west of Town. The
approximate size and capacity of these channels is indicated on Exhibit 2.4.
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2.4 LAND DEVELOPMENT PLANS

Exhibit 2.5 presents existing and proposed land development plans within the Gila Bend
planning area. The following is a list of the development plans shown on the exhibit.

• Palo Verde Heights Subdivision - This is an existing subdivision at the corner of
Richards Street and St. Louis Avenue in Gila Bend. It is being developed by Bernard
Real Estate and Development Company.

• 209-Acre Residential/RV Park Development - This property is located along Sand
Tank Wash, north of Papago Street, between St. Louis Avenue and Stout Road. The
development is being proposed by Bernard Real Estate and Development Company.

• New 2000 Megawatt Power Plant - ,Panda Energy International is planning to
construct a new 2000 megawatt power plant near the corner of Watermelon Road
and Old Highway 80.

• New RV Park - The Town has indicated that there is interest in building a new RV
Park in section 35, west of Gila Boulevard and north of 1-8.

• Citrus Valley Development - This is the 9700 acres of land that Paloma Ranch has
slated for development. It covers a very large part of the west side of the ADMP
planning area.

• Main Street Roadway Improvements - The Maricopa County Department of
Transportation has plans to improve Main Street from Sand Tank Wash to B-8.

• New Taxiway at Airport - The Town has plans to add a new taxiway at the municipal
airport east of Town.

2.5 PREVIOUS DRAINAGE STUDIES

The following is a list of previous drainage studies that have been carried out in the Gila
Bend Area. There was an attempt made to obtain ADOT's drainage report for 1-8, but it
could not be located.

• Gila Bend Area Floodplain Delineation Study, Flood Control District of Maricopa
County, prepared by Burgess and Niple, Inc., March 1992.

• Gila Bend Canal Floodplain Delineation Study, Gillespie Dam to Gila Bend, Flood
Control District of Maricopa County, prepared by Donohue and Associates, Inc.,
November 1991.

• Maricopa County Flood Insurance Study, Approximate Studies of Unincorporated
Areas of Maricopa County, Federal Emergency Management Agency, prepared by
Harris-Toups Corporation, January 1979.

• Flood Control Report, Section II, Western Maricopa County, Flood Control District of
Maricopa County, prepared by Johannessen & Girand Consulting Engineers, Inc.,
1962.

• Comprehensive Flood Control Report, prepared by the Flood Control District of
Maricopa County, 1963.
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SECTION 3: ENVIRONMENTAL DATA

3.1 ECOLOGICAL ASSESSMENT
The ecological assessment for the Gila Bend Study area consists of a description of
landform classifications and listed threatened and endangered species in the area.
Landform classifications are subdivided as appropriate for the proper evaluation of
environmental characteristics of the study area.

3.1.1 Methods

Landform Classifications

The project area was examined during two field surveys in October-November 1999.
Natural habitats and disturbed areas within the project boundary were classified and
depicted on USGS 7.5' Topographic Maps and copies of aerial images in the field.
These were then mapped and again checked in the field for accuracy of
classifications and spatial extent. Since the objective of this phase of the project
was not to perform intensive field efforts and detailed habitat and landform
classifications, land areas were assigned to general and inclusive categories.

Special Status and ESA Listed Species

The Arizona Game and Fish Department was consulted for information of the known
occurrence of special status species in proximity to the project area (see Appendix
A). A search of the Department's Heritage Data Management System resulted in a
list of five special status species that have been recorded within twenty miles of the
project area (AGFD letter of June 29, 1999). The list included one plant, one reptile
and three bird species. The information provided did not indicate whether the
species were recorded within the project area nor did it suggest the likelihood that
the species could occur in the project area.

Similarly a letter was sent to the U.S. Fish and Wildlife Service requesting a list of
species that could potentially occur within the project area (see Appendix A). The
Service responded with a list of fourteen species that could potentially occur within
Maricopa County (USFWS letter of June 30, 1999). The likelihood of such
occurrence was not estimated by the USFWS.

The potential for species provided on the two lists to occur in the project area is
evaluated. The evaluation is based on the known distribution and potential for each
species to occur in the study area. This includes an evaluation of the occurrence, or
lack thereof, of suitable or capable habitat within the project area. Habitats within
the study area were evaluated by two field visits during October-November 1999.
Aerial photographs of the project area were also consulted. Pertinent technical
literature was utilized to evaluate the species and their habitats in the project area.
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3.1.2 Descriptions of Landform Classifications

Land areas are broadly classified through the use of aerial photographs and an
extensive ground survey of the project area (Exhibit 3.1). Thus, intensive surveys
and detailed descriptions of plant communities and conditions are not presented.
Major land forms and major natural communities are described and depicted. The
natural landforms described herein are well known and fully described in Biotic
Communities: Southwestern United States and Northwestern Mexico by Brown
(1994) and the many references cited therein. Landform classifications are divided
into two categories, disturbed areas and undisturbed areas. The evaluation of
disturbance is based on existing visual signs of human development or altercation of
the natural environment.

Disturbed Areas

Disturbed lands include all lands within the study area that show visual signs of
human development or altercation. These areas include urban, rural, industrial,
agricultural, and major desert washes that have been channeled or otherwise
modified through human disturbance.

Developed Areas: This category includes commercial, recreational and
residential areas that make up the town core area. Interspersed within the
agricultural lands and non-developed desert areas are often small areas occupied
by residential structures. In agricultural areas these may be accompanied by areas
that support equipment for farming.

Croplands and agricultural areas, are not included. These areas are often
intermixed or juxtaposed with rural and urban areas. Included are warehouses,
wrecking yards, airports, railroad yards and sidings, maintenance and equipment
yards, service stations, fuel storage areas, large truck parking areas, etc. This land
use category also includes sewage lagoons, land fills, gravel pits and feed lots are
individually identified.

Agricultural: Land areas that are or have been utilized for the growing of crops.
Includes fallow farmland areas that have not been utilized for several years. Natural
vegetation has been eliminated, although in some cases plants are colonizing fallow
areas. This landform, along with the Sonoran desert Scrub landform (see below),
comprises the largest area of the study area.

Major Desert Washes, Channeled: Major desert washes and major runoffs that
pass through agricultural areas are now often defined by man-made channels. In
many cases the courses of washes are changed, straightened and contained by
channels and levees. The desert riparian corridors found along natural desert
washes has been eliminated or greatly reduced along the channeled portions of
washes.

Undisturbed areas

Undisturbed lands include all lands within the study area that show limited or no
visual signs of human development or altercation. These areas are generally
classified according to the dominant ground cover and include saltcedar, thickets,
desert washes, runoff channels, and Sonoran desert scrub.
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Salt Cedar: Land areas that are dominated by the salt cedar (Tamarix chinensis) are
largely located within the flood plain of the Gila River. In this area Salt Cedar has
formed large and nearly continuous stands, although considerable effort has gone into
controlling and eliminating the plants from agricultural areas.

Three physiographic forms dominated by this plant are commonly present in the
study area: 1) structurally developed and dense thickets; 2) scrub lands; and 3)
plants growing in areas recently graded. Dense thickets cover large continuous
areas in the Gila River flood plain, and smaller thickets are found at the edge of
agricultural fields in areas not suited for cultivation. What are best described as salt
cedar scrub lands are found within the Gila River flood plain. These areas may
represent poor growing conditions, areas once bladed to control the plant, or areas
scoured by recent flood waters. Additionally, there are areas where efforts to
eliminate the plants are underway and individual plants are vigorously sprouting
from remaining roots.

Small pockets of plants or a few scattered individual plants are found elsewhere in
the study area usually in association with vegetation formations in areas where
water collects, such as behind levees or elevated roadways. These areas are not
distinguished.

Within the study area, the Gila River is usually dry. This, together with at least
competition for water from the salt cedar, major disturbances and land clearing
efforts, no doubt account for the general lack of expected prominent wet riparian
plant species, such as cottonwood and willow species, and other elements of the
Sonoran lower Colorado River scrub (Brown 1994). There are a few areas where at
least intermittent agricultural runoff has allowed for the colonization and persistence
of small numbers of willow (Salix sp.) trees. These are generally located at the
edges of active agricultural areas.

Thickets: There are a several locations within the study area where the natural flow of
water has been interrupted by manmade structures, such as levees and elevated
roadways. In a few of these locations the pooling of runoff has allowed for the
development of what are perhaps best described as thickets. The thickets are
dominated by mesquite (Prosopis sp.), and often associated with palo verde
(Cercidium floridum).

Major Desert Washes: A prominent feature of the Sonoran desert is major washes,
including the often well developed corridor of microphyll woodland vegetation. Large
major desert washes are characterized by two parallel bands of continuous or near
continuous vegetation, clearly separated by the sand of the wash bottom. Lesser
major washes are characterized by more-or-Iess single continuous or near continuous
band of desert vegetation. In this area, the vegetation of major washes is visibly
characterized by blue palo verde (Cercidum floridum), iron wood (Olneya tesota), cat
claw acacia (Acacis greggii), Lycium sp., and often honey mesquite (Prosopis
glandulosa), and many associated species of lesser stature.

Runoff Channels (not mapped): Within the study area are a number of naturally
occurring washes, that although prominent, are not as large as and lack the continuous
or near continuous vegetation corridors found along the major desert washes.
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Visually, these are often identified by a broken row of well spaced trees, such as
ironwood or palo verde.

There are innumerable small runoff channels in the desert, feeding into the large
channels and washes. These are usually not visually defined by the presence of
large plant species such as palo verde or ironwood, and often even lack shrubs.

Sonoran Desert Scrub: The area wherein Gila Bend is located is the Sonoran
Desertscrub region. Elements of three subdivisions of this region are found in the Gila
Bend study area. These are the Lower Colorado River, Arizona Uplands and
Saltbrush subdivisions. The first two are ecotonal over the eastern portion of the study
area, with elements intermingling.

The Lower Colorado Valley subdivision is the most widespread formation found in
the study area and is dominant in the south and eastern portions of the area, and
extends through to the east edge of the study area. Characteristics of the formation
include the flat and low hills dominated by low sparse vegetation, particularly the
creosote bush (Larrea tridentata) and white bursage (Ambrosia dumosa). The
ground in this formation is often covered with small stone, the desert pavement.
There are numerous washes of various size. Washes become more deeply incised
into the land form near the edge of the Gila River terraces and on the eastern
portion of the study area.

Features of the Arizona Uplands subdivision are most prominent on the eastern side
of the study area, on the lower portions of the bajada extending generally east
upwards to the Maricopa Mountains and Sand Tank Mountains. This community is
more developed higher on the bajada, but the associations are clearly evident in this
part of the study area. Prominent members of the formation are ironwood, blue palo
verde, saguaro (Carnegiea gigantea), and Ocotillo (Fouquieria splendens), found
outside of washes.

Small remnants of the Saltbrush subdivision are present in the study area. These
areas are remnants of larger areas that have either been cultivated, destroyed by
grading, or largely replaced by tamarisk.
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3.1.3 Special Status and ESA Listed Species

The potential for Arizona special status species and ESA listed species to occur
within the project area is evaluated.

Arizona Special Status Species

Plant Species: Only one plant species was identified by the Arizona Game and Fish
Department to be of potential concern, a special status species (AG FD letter of June
29, 1999), the California Snakewood (Colubrina californicia).

The California snakewood is known from locations to the east and west of the study
area in Yuma, Mohave, eastern Maricopa, Pinal and western Pima counties
(Kearney and Peables 1969, Turner et al. 1995). At the latitude of the study area,
plants are generally found above 1,200 feet (Turner et al. 1995), or between 2,000
and 3,000 feet (Kearney and Peables 1969). The species is found in widely
scattered groupings, described as occurring uncommonly on rocky or gravelly
slopes (Turner et al. 1995) or dry slopes or along washes (Kearney and Peebles
1969). Yaeger (1940) describes habitat in the Chuckwalla Mountains as sand
washes and steep slopes on the north face.

The species is unlikely to occur within the project area. The highest elevation within
the project area is about 850 feet. Habitat preferred by the species is lacking within
the project area, as most of the project area consists of the lowland flood plain of the
Gila River, creosote dominated lowlands, and Sonoran uplands on the lower edge of
the Bajada of the Maricopa Mountains to the east.

Animal Species: Sonoran Desert Tortoise (Gopherus agassizii). The desert tortoise
is an Arizona Wildlife of Special Concern (AGFD 1988). This species occurs
throughout the Sonoran Desert of southwestern Arizona, including lands around the
project area (USAF 1999). The species is more common in Arizona Uplands of palo
verde-saguaro associations, with boulders, outcrops, and natural cavities. Individuals
are found on the slopes and bajadas of the Lower Colorado Valley desert lands.
Within the Barry M Goldwater Range, to the south, tortoise were never observed on
the intermountain flats, of the Lower Colorado Valley subdivision.

Most of the project area is within the lowland flood plain of the Gila River and the
lowlands of the Colorado River Valley subdivision. The first is likely unsuitable for
the desert tortoise and the last marginally suitable. Those areas on the east side of
the project area, at the edges of the Arizona Upland subdivision on the lower edge
of the bajada of the Maricopa Mountains are the areas most likely to contain any
numbers of this species. The agriculture lands within the study area are highly
unlikely to support this species, although individual animals could wander into such
areas when next to suitable upland habitats.

Proposed activities in the eastern portion of the project area, particularly in the palo
verde-saguaro associations of the uplands should be proceeded ?? (preceded) by
clearance surveys to detect and possibly remove any individuals of this species
when present.
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Bald Eagle (Haliaeetus leucocephalus). This is a federal ESA listed Threatened
species (Federal Register 60:36019, July 12, 1995). Potentially an individual bald
eagle could occur anywhere in Arizona (Glinski 1998) but there are other locations
in central Arizona that are much more attractive to this species than the now dry
Gila River and its associated habitats. Birds nest in the Bill William's Reservoir area
and are regularly found along portions of the Colorado River during the winter
(Rosenberg et al. 1991). At the present time the Gila River in the project area, and
in adjacent areas, is dry and without the developed riparian habitats and associated
birds and fish that attract this species.

In the unlikely event an individual of this species should occur in the vicinity of the
project area, it is doubtful that activities in the project area would significantly impact
the bird.

Harris' Hawk (Parabuteo unicinctus). This is a special status species (AGFD letter
of June 29, 1999) that has the potential to occur in the project area. This species is
found throughout the south half of Arizona (Galinski 1998), and is most strongly
associated with the palo verde-saguaro association of the Sonoran (Arizona)
Uplands subdivision of the Sonoran desert. However, the species does occur in
other associations, such as mesquite and willow thickets along the Colorado River
(Rosenberg et al. 1991).

This species is most likely to be found in the eastern edge of the study area in the
palo verde-saguaro association on the lower edge of the bajada of the Maricopa
Mountains. Birds could also occur near the thicker and more developed salt cedar
thickets along the Gila River, especially when near upland areas.

When present, the species is conspicuous. If birds are located within areas with
planned activities or development within the project area, efforts should be made to
determine if the birds are nesting. If they are nesting, disturbance to the nest site
and nesting birds should be minimized. Although birds now commonly nest in urban
areas and near areas of activity, birds not accustomed to disturbance may require
extra consideration.

Peregrine Falcon (Falco peregrinus anatum). This was a federal ESA listed
Endangered species (Federal register 35:16047, October 13, 1970; Federal
Register 35:8495, June 2, 1970) that is once again widespread in North America,
and individuals can occur anywhere in Arizona during the spring and fall migration
periods (Phillips et al. 1964, Glinski 1998). The species was recently delisted.
Since this is such a highly mobile species individual birds may pass through the
project area. The species is not known to nest near the project area.

Yuma Clapper Rail (Rallus longirostris yumanensis). The Yuma clapper rail is an
ESA listed Endangered species (Federal Register 32:4001, March 11, 1967) and
Arizona Wildlife of Special Concern (AGFD letter of June 29, 1999). This species is
found along the Colorado River and up the Gila and Salt rivers to near the Verde
River confluence and Picacho Reservoir (AGFD 1988, Rosenberg et al. 1991).
Small numbers of birds are known to occur in suitable habitat patches along the Gila
River. Suitable habitat includes dense marsh vegetation, moderately dense
cattail/bulrush vegetation, dense reed, and even sparse cattail/bulrush. Water depth
and residual mats of vegetation are important (Rosenberg et al. 1991). Habitat for
this species was not observed in the project area.
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Western Snowy Plover (Charadrius alexandrinus nivosus). The western snowy
plover is an ESA listed Threatened Species (Federal Register 58: 12874, March 5,
1993) and considered a Wildlife of Special Concern (AGFD letter of June 29, 1999).
Birds are most occasionally seen in southwestern Arizona during the spring and fall
migration periods (Rosenberg et al. 1991). In the project area, during these periods,
if birds were present, they would most likely be found in agriculture fields or possibly
along shorelines or on mud flats associated with the Gila River during a wet year.
Birds have bred at Painted Rock reservoir, in 1974 and 1980 (Page et al. 1991).
There is a remote possibly the species could breed along the shoreline of the Gila
River in a wet year (sensus Rosenberg et al. 1991).

Cactus Ferruginous Pygmy-Owl (Glaucidium brasilianum cactorum). The cactus
ferruginous pygmy-owl is an ESA listed Endangered species (Federal Register
62:10746, March 10, 1997) and Arizona Wildlife of Special Status. This species has
undergone both a reduction in numbers and contraction of its known range in
southern Arizona in historic times. This species once ranged east to Aqua Caliente
on the Gila River, and as far north as Cave Creek and the New River, both north of
Phoenix (Phillips et al. 1964). Currently the farthest north locations of this species
are in southern Pinal County west of the Tortolita Mountains. The other presently
occupied areas include northwest Tucson, the Avra Valley, Tohono O'odham Indian
Reservation and Organ Pipe Cactus National Monument, all just north of the border
with the Republic of Mexico. There are no records for north central or northwest
Maricopa County or for Yavapai County. The last record for Maricopa County was
in 1971, at Blue Point located below Saguaro Lake on the Salt River. Recent
surveys (S. Speich personal observations 1998) of the Hassayampa River below
Wickenburg did not detect this bird, nor did surveys in 1998 north of Phoenix, and
apparently in 1999 near Tonopah, south of Wickenburg.

Critical habitat was recently determined for this species in southern Arizona (Federal
Register 64:37419, in 1999). All critical habitat units are located in Pima, Pinal and
east Maricopa counties. The proposed project is well outside of critical habitat units.

The US Fish and Wildlife Service has defined suitable habitat of the cactus
ferruginous pygmy-owl. Suitable habitat includes, site located below 4,000 feet
elevation, site has one or more saguaro over eight feet tailor saguaro with
woodpecker cavities, or the site having ironwood, mesquite or palo verde trees at
least six inches in diameter. Potential suitable habitats include the broadleaf
riparian gallery forests of cottonwoods, willows and associated species, mature
mesquite bosque, and Arizona Upland desert scrub with braided washes and dense,
structured vegetation. In effect, any riparian area, bosque or upland area with
woodpecker cavities, or with trees/saguaro over a specific size (above), is
considered suitable habitat. Surveys are recommended when such habitat is
encountered in at least Pima, Pinal and Maricopa counties. Note, the US Fish and
Wildlife Service does not "require" surveys in suitable habitats, but "recommends"
surveys.

There are no recent records for this species in the project area, or in Maricopa
County. The closest known population is probably located in Organ Pipe Cactus, far
to the south. If this owl were to occur in the project area, it would likely be in the
palo verde/saguaro/ironwood habitat on the eastern edge of the project in the
Arizona Uplands. Birds could also occur in the dense riparian vegetation along
washes (e.g. Sand Tank Wash). Although these areas are technically suitable
habitat, for the size and structure of the trees, and the presence of saguaros, it is
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unclear if the area would ever be utilized by this species. At this time surveys for
the owl in such areas are required.

Southwestern Willow Flycatcher (Empidonax traillii extrimus). The southern willow
flycatcher is a ESA listed Endangered species (Federal Register 60: 10715,
February 27, 1995) and Arizona Wildlife of Special Concern. Extensive surveys in
Arizona since 1993 (Sferra et al. 1997, McCarthey et al. 1998, Paradzick et al.
1999) have revealed many breeding areas within the state. On the Gila River there
are no breeding records in the vicinity of the project area despite surveys in habitat
below Painted Rock reservoir downstream and surveys near Gillispie Dam
upstream. The nearest nesting willow flycatchers are found along the Colorado
River to the west, the Hasayampa River Reserve and Bill Williams River to the
north, Roosevelt Lake to the east, and along the Gila River near the San Pedro
River confluence to the southwest.

During the spring and fall migration periods this subspecies, and two other
subspecies, could occur within the project area (sensus Rosenberg et al. 1991). If
present they could be found anywhere with sufficient vegetation for roosting and
foraging, possibly including residential areas. The most likely area for birds to occur
during migration is the salt cedar thickets in the Gila River flood plain, dense
mesquite thickets, and in the well developed vegetation found along major desert
washes.

There is only one location within the project area where the habitat might be
sufficiently developed and of sufficient extent to support nesting southwestern willow
flycatchers. This is in the salt cedar-willow thicket that surrounds the elongated
pond found north of Indian Road on the west side of Section 18. The pond appears
to be a permanent feature, as it contains mosquitofish (Gambusia affinis) and
bullfrogs (Rana catesbeiana). This habitat area should not be disturbed until a
determination is made of its potential suitability for nesting southwestern willow
flycatchers and surveys are performed.

Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae). The lesser long
nosed bat is an ESA listed Endangered species (Federal register 53:38456,
September 30, 1988) and Arizona Wildlife of Special Concern. The range of the
species in Arizona extends from southeastern Arizona north to the Phoenix area,
west to the Aqua Dulce Mountains in the Cabeza Prieta NWR, and south into
Mexico (USAF 1999, Hoffmeister 1986). This species has not been found on the
Barry M. Goldwater Range north of the Cabeza Prieta NWR (USAF 1999). The
species is found in Arizona during the summer months.

Individuals of this species could potentially be found in the project area although
numbers would probably be low if present. This is partly due to the lack of
vegetation utilized by this species for food. This bat eats nectar and pollen, feeding
on saguaro, agave, ocotillo, palo verde, and prickly pear. These species are only
found in any numbers on the east edge of the project area, on the lower edge of the
bajada of the Maricopa Mountains, in the Arizona Uplands subdivision of the
Sonoran Desert. Agriculture has removed the natural vegetation from most of the
project area. If activities that will impact these food sources are planned for the
project area surveys for this species should be considered.

Habitat for fish does not exist in the project area, with one exception. The Gila River
is dry in the project area. The only permanent water is apparently a long pond
found north of Indian Road on the west side of Section 18. Observations of this
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pond revealed the presence of large numbers of mosquitofish (Gambusia affinis)
and bullfrogs (Rana catesbeiana). It is unknown if native species survive in the
pond. The pond is fed by runoff from adjacent farm fields. This runoff has the
potential to introduce pesticides, herbicides and fertilizers into the pond. In addition,
this entire area has been and continues to receive considerable disturbance. The
last severe flood certainly completely inundated the pond. The pond should be
surveyed for composition of fish species prior to any planned activities in the area
that could potentially impact the pond and its contained fish species.

3.2 CULTURAL RESOURCES ASSESSMENT

This following section presents the existing conditions that can be found in the
project area for cultural resources. The information presented in this section is
based primarily on a Class I records review and literature search. Results from this
search were augmented with resource information collected from additional sources
such as the Bureau of Land Management and the Bureau of Indian Affairs.

3.2.1 Methods

Known and recorded information of archaeological resources within the project area
was determined by an examination of records. The primary source of information
was records in the Arizona State Museum (ASM), University of Arizona, Tucson.
Information gathered at the ASM was supplemented by information obtained from
the State Historic Preservation Office (SHPO), in Phoenix.

The ASM Archaeological Site files contain site description cards, reports of surveys
and site examinations, and maps with plotted survey areas and sites. The primary
source of descriptive information for this report was derived from recorded
observations found in the ASM Archaeological Site Card file. Information is
summarized in the site descriptions (see Appendix B). The specific site locations
and survey areas shown in Exhibit 3.2 were primarily derived from maps in the
ASM. Site boundaries and identification numbers are plotted on standard USGS
7.5' Topographic Maps and survey areas are plotted and identified on clear acetate
overlays. The specific ASM maps utilized in this study are designated Z: 1 (Smurr,
Arizona) and Z:2 (Gila Bend, Arizona). Supplemental information was obtained from
reports and corresponding maps in the SHPO.

Two basic types of archaeological information are shown for the Gila Bend project
area (Exhibit 3.2), sites and survey areas. Sites are shown by brown polygons
depicting site boundaries and are identified alphanumerically in black (i.e., Z:1 :9,
Z:2:31). The site numbers correspond to the ASM Number shown in the first line of
each site description (Appendix B). One site is identified by a black SHPO Inventory
number (2599-1). Survey areas are shown by red polygons depicting survey area
boundaries. Most survey areas are identified by a ASM Survey Report number,
shown in magenta (i.e., 1994-157) or a SHPO Inventory Number shown in black
(i.e., 2909-1).

Site numbers are assigned to locations where field observations and investigations
are focused on a prescribed area and the results are reported to the ASM, SHPO, or
both. The intensity, scope and duration of the field investigation can vary
considerably, from casual observation to extensive excavation. To obtain more
complete information for each site than presented in Appendix B, the ASM Site
Number allows access to the information on ASM Archaeological Site Cards. The
ASM Survey Report Number corresponds to written reports on file in that office.
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Similarly the SHPO Inventory Number and SHPO Report Number allow access to
supplementary information and reports in that office.

The polygons depicted in red in Exhibit 3.2 represent areas where surveys for the
presence of artifacts were preformed and the results were reported to ASM, SHPO,
or both. The intensity and area coverage of surveys can vary considerably, from
casual observations to systematic searches covering one hundred percent of the
polygon surface area. Such details can be found in the referenced reports shown in
Exhibit 3.2 and in Appendix B. Specific sites are often identified during surveys, and
later investigated more intensively.

3.2.2 Results of Records Search and Literature Review

There are fifty-six reported archaeological sites within the project area and these are
depicted in Exhibit 3.2. There are forty reported archaeological survey areas
depicted in Exhibit 3.2, including four that are entirely outside but adjacent the
project area. Sites are almost without exception smaller than survey areas.
Detailed information relating to sites and survey areas within the project area is
found in Appendix B.

The archaeological sites reported here are largely of pre-historic origin, the result of
the activities of the First Americans. Sites are also related to more recent activities
such as highways and railroad right-of-ways, and early historic activities such as
homesteads, ranching and stagecoach operations. The density of sites reflects
human activities associated with the Gila River, a river that was free flowing with an
associated developed riparian community capable of supporting indigenous peoples
and historic activities.

Recorded knowledge of site locations and contents in recent years in particular has
been facilitated by the requirement for cultural artifact surveys in planned project
areas. This is reflected in the number of identified sites that correspond to the right
of-way of highways and other linear projects. Of course the presence of the sites in
the area in the first place is a reflection of the attractiveness of the Gila River valley.
The pattern of surveys and reported sites does suggest that focused surveys could
reveal additional activity or occupation sites.
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3.3 ENVIRONMENTAL REGULATORY RECORDS REVIEW

The following section includes the location and brief description of known regulatory
sites within the project area. Records and regulatory evaluation consists of a review
of federal and state hazardous material permits, compliance records, and reported
releases within the project area.

3.3.1 Methods

Federal and state records were researched using a database search produced by
All Lands Title (Appendix C), as were water well records (Appendix D). The
database reports have been modified by EEC staff where local knowledge
supercedes database information. Exhibit 3.3 displays the results of the records
review. Not all report findings are displayed on the map. Single event releases,
existing underground storage tanks (USTs), leaking underground storage tanks
(LUSTs) that have been closed, and registered water wells within the study area are
not displayed on the map. This information, however, is still provided in Appendix C
and D. The remaining records are displayed according to the physical location of the
site and its federal or state 10 number, referenced to the case information found in
the appendices.

3.3.2 Federal Regulatory Records

Federal compliance records (Appendix C) that were searched in accordance to the
ASTM Standard E 1527 include: the National Priorities List (NPL) or "Superfund" list,
the Comprehensive Environmental Response, Compensation and Liability
Information System (CERCLlS) List, the Resource Conservation and Recovery Act
(RCRA) Treatment, Storage, or Disposal (TSD) Facilities List, the RCRA Generators
List, and the Emergency Response Notification System (ERNS). The following
summarizes the results of the search:

• There were no NPL (Superfund) sites found within the study area.
• There were no CERCLIS sites found within the study area.
• There were two RCRA compliance facilities found within the study area (Exhibit

3.3).
• There was one RCRA TSD facility with corrective action (CORRACTS) by the

EPA found within the study area (Exhibit 3.3).
• There were no RCRA TSD sites found within the study area.
• There was one RCRA large or small generators found within the study area

(Exhibit 3.3).
• There were no ERNS entries found within the study area.

3.3.3 State Regulatory Records

Information included in the state regulatory compliance records are the State of
Arizona equivalent to NPL or "Superfund" records, identified as Water Quality Area
Revolving Fund (WQARF) records, State of Arizona equivalent of CERCLA, known
as ACIDS, State of Arizona solid waste facilities, registered USTs, and reported
LUST incident reports. Other state records searched were the State of Arizona dry
well listings, State of Arizona water well registration records, State of Arizona
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emergency log (the equivalent of the federal ERNS), and SARA Title II reports by
users of hazardous materials. The following summarizes the results of the search:

• There were no WQARF sites found within the study area.
• There were no ACID sites found within the study area.
• There were two operating or closed landfills found within the study area (Exhibit

3.3).
• There were no dry wells registered within the study area.
• There were 15 entries in the State Emergency Response Log found within the

study area (see Appendix C for details).
• There were 39 UST facilities found within the study area (see Appendix C for

details).
• There were 24 facilities with a total of 60 reported LUST releases found within the

study area. Thirteen of the LUST files are closed (see Appendix C for details). The
remaining facilities contain one of more open LUST files and are displayed in
Exhibit 3.3.

• There was one SARA Title III facilities found within the study area (Exhibit 3.3).
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3.4 ENVIRONMENTAL PERMITS AND APPROVALS

Federal regulatory jurisdiction extends laterally to the entire water surface and bed
of a navigable waterbody, which includes all the land and waters below the ordinary
high water mark. Jurisdiction extends to the edge of all such waterbodies, even
though portions of the waterbody may be extremely shallow, or obstructed by
shoals, vegetation or other barriers.

3.4.1 Methods

The "ordinary high water mark" on non-tidal rivers is the line on the shore
established by the fluctuations of water as indicated by physical characteristics such
as a clear, natural line impressed on the bank; shelving; changes in the character of
soil; destruction of terrestrial vegetation; the presence of litter and debris; or other
appropriate means that consider the characteristics of the surrounding areas.

No official USACE guidelines have been published to date for the delineation of the
ordinary high water mark within arid landscapes of predominately ephemeral
streams and drainage. Methods used for the delineation of potential USACE
jurisdictional waters located on lands within the project area was based on the
following unofficial guidelines:

1. Most blue line watercourses on a 7.5 minute USGS quad map are probably
jurisdictional

2. Sandy bottom washes 5 ft. or wider are probably jurisdictional
3. Incised washes 3 ft. or wider with 2 ft. high banks are probably jurisdictional
4. Evaluate biological indicators, if present. Ordinary high water marks (debris

lines, edge of riparian vegetation, etc.) of water course are probably the
jurisdictional boundary

5. Water courses having 100 cfs of flow or more, are probably jurisdictional
6. If a wash or water course has been cut off, the short period of no flow after the

cut off is not jurisdictional
7. Isolated waters, ponds and such, (if there is vegetation and permanent water)

are probably jurisdictional using the migratory bird rule for intrastate commerce
jurisdiction

The above unofficial guidelines were followed using a combination of 1:1000 and
1:400 aerial photographs, and 7.5 minute USGS Quadrangle maps (Gila Bend and
Smurr, Arizona) for the initial delineation. Watercourses found to have a potential for
USACE jurisdiction were selected. Once mapped, field verification was performed at
20 sites within the project area to determine the validity and data quality of remote
delineation methods. Based on the field verification, slight modifications were made
to the map to better define the lateral extent of jurisdictional waters in sparsely
vegetated areas. Exhibit 3.4 presents the completed inventory of potential
jurisdictional waters within the project area.

3.4.2 Results

Results of the analysis is presented on Exhibit 3.4.
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SECTION 4: LAND OWNERSHIP

4.1 PARCEL BOUNDARY DATA AND RIW

Parcel boundary data was obtained from GIS Southwest for both the planning area
and the town core area. An attempt was made to use the Flood Control District's
HIS data but their parcel boundary data was incomplete; only the parcels associated
with floodplains have been digitized into the District's HIS. The parcel boundary
data obtained from GIS Southwest is adequate to identify existing right-of-way. It is
also adequate to identify parcels of land that may be used to construct flood control
features. Parcel boundaries and right-of-way are shown on Exhibits 4.1 and 4.2.

4.2 PUBLICLY OWNED LANDS

Boundaries of publicly owned lands were obtained form the Bureau of Land
Management (BLM). The Public Information and Records Group of the Arizona
State Office of the BLM printed a map out of their records for use in the Gila Bend
ADMP. The dated used in printing the map was last updated on January 12, 1999.
Exhibits 4.1 and 4.2 show the boundaries of the publicly owned lands. Most of the
land within the study area is privately owned, however, there are a considerable
amount of State Lands in the southern and eastern portions of the study area.

4.3 PALOMA RANCH

Of the 48 square miles in the planning area, approximately 14.5 square miles is
owned by Paloma Ranch. Paloma Ranch is an 80,000-acre farming operation that
was assembled by Frank Gillespie in the 1920's. The acreage extends for about 35
miles along the Gila River from Gillespie Dam to the north, through the ADMP
planning area, and downstream to Painted Rock Road. Much of the land west of
Town lies within Paloma's boundaries. The Ranch also owns several parcels within
the Town core as well as parcels in the northeast part of the planning area; along
Old Highway 80 (refer to Exhibit 4.1 and 4.2).

Paloma has 6 parcels for sale that lie within and adjacent to the Town core area.
These parcels amount to about 3 square miles. Paloma's land west of Town, and
north of 1-8, is planned as a large land development called Citrus Valley
Development. The remainder of their land is planned to remain in farming, including
the land west of Town that lies south of 1-8.
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4.4 LAND OWNERSHIP REFERENCES
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SECTION 5: HYDROLOGIC/HYDRAULIC MODELS

5.1 GILA BEND AREA FLOODPLAIN DELINEATION STUDY (GBFPDS)

This report was prepared in March 1992 by Burgess & Niple for the Flood
Control District of Maricopa County. The purpose of the study was to
perform a detailed hydrology study using FCDMC methodology and to
delineate floodplains for major washes in the Gila Bend area.

The report was reviewed to evaluate it for use in the Gila Bend Area
Drainage Master Plan project. The following paragraphs summarize the
report's methodology and areas where additional refinement may be
necessary to adapt the study for use in the current project.

5.1.1 Summary of Model

The watershed was modeled utilizing methodology set forth in the Hydrologic
Design Manual for Maricopa County, Arizona (Hydrology Manual), dated
September 1, 1990. The same manual, dated June 1, 1992, is in use
today. Discussions with the Flood Control District revealed that several
typographical errors in the 1990 manual were corrected in 1995. These
errors dealt with soil parameters tabulated in Appendices A and B for soils
found in parts of Maricopa County other than the Gila Bend area, and thus
will not affect the results of the Gila Bend Floodplain Delineation Study.
Furthermore, review of the policies and procedures in the latest manual
indicates that the methodology used in the GBFPDS is still appropriate under
the latest Hydrology Manual. Below is a summary of the methodology used
in the GBFPDS.

The hydrologic model was developed using the U.S. Army Corps of
Engineers' computer model HEC-1, version 4.0.1 E, May 1991.

The rainfall distribution used in the GBFPDS was the SCS Type II distribution
for the 100-year, 24-hour event and the FCDMC distribution given in the
Hydrology Manual for the 100-year, 6-hou r event. Only the 100-year, 24
hour event is of interest here, since it is that event that was used for
floodplain delineation.

Aerial precipitation reduction factors were derived from information contained
in NOAA Technical Memorandum NWS HYORO-40.

Rainfall losses were estimated using the Green-Ampt infiltration equation.
Soil textures were obtained from the following sources: the Soil Survey of
Gifa Bend-Ajo Area, Parts of Maricopa County and Pima Counties, Arizona
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(Soil Survey) prepared by the Soil Conservation Service; and A Materials
Inventory of Maricopa County (Materials Inventory) prepared by the Arizona
Department of Transportation in cooperation with the Federal Highway
Administration, dated August, 1977.

The SCS Soil Survey does not cover the portions of the watershed situated
within the Barry M. Goldwater Military Reservation or the small portion lying
within the Papago Indian Reservation on the south side of the study area.
The FCDMC prepared soils parameters for those areas not covered by the
Soil Survey. The Materials Inventory was then used to refine the method
applied by the FCDMC.

The FCDMC's "S"-graph unit hydrographs were used for development of the
HEC-1 model. According to the Hydrology Manual, two types of S-graphs
are approved for use in Maricopa County. These are the Phoenix Mountain
and the Phoenix Valley S-graph unit hydrographs. The selection of an S
graph was based on land characteristics for a particular sub-basin. If more
than 50 percent of the basin was mountain and hillslope, then the Phoenix
Mountain S-graph was selected. If 50 percent or greater of the basin area
was valley, then the Phoenix Valley S-graph was selected. Sub-basin lag
times were evaluated using the FCDMC's S-graph lag relationship stated in
the Hydrology Manual.

Average slopes for each sub-basin were calculated using the Pima County
equation:

where

While the Pima County equation is not included in even the current Maricopa
County Hydrology Manual, this equation is frequently used in Southern
Arizona hydrology studies and it is felt that the equation is applicable in this
study as well.

Channel routing was performed using normal depth routing method of HEC
1. Channel geometry for routing reaches was obtained by field surveying
cross sections for approximately 50 percent of all routing reaches.

The selection of where to take each cross-section in the field was based
upon obtaining a cross section, which would be typical of a particular reach.
In some cases, the location was limited by the ability to obtain access to the
cross section location.

Channel infiltration losses were included in every routing computation. The
loss rate for each routing reach was determined by calculating a composite
of the XKSAT (hydraulic conductivity) values for the left and right overbanks
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and channel, converting from the usual units of inches per hour to cfs per
acre.

The average loss rate for each reach was calculated using an iterative
process. The top width of flow in the routing section was overlain on a soil
map, and the SCS soil map unit was read from the map. The average
XKSAT loss rate was computed using a length-weighted-average based on
channel bottom width, left and right overbank widths, and the total top width
of flow.

The HEC-1 model was run again, a new top width was calculated using the
resulting peak discharges. The process was repeated until convergence
occurred.

Checks for reasonableness of the estimated infiltration loss parameters were
performed in the FPDS report using discussions in NEH 4 and falling head
permeameter tests done by the Arizona Department of Water Resources for
similar soil conditions. The checks showed that the selected infiltration
values were reasonable.

Reservoir storage routing computations were performed for each drainage
structure crossing of the Gila Bend Canal. Contour mapping along the GBC
was prepared from the east side of Gila Bend west to SR 85. West of SR 85
to Smurr, the only contour mapping available for the GBC was USGS
quadrangle mapping. A field survey was done to supplement the USGS
mapping and to obtain as-built information for each structure. The
information gathered included a profile of the south canal levee, the size,
type, and length of each structure; inlet and outlet invert elevations, and a
cross section typical of the downstream channel.

The hydraulics of each GBC structure was modeled using the Hydraulics of
Bridge and Culvert Waterways (HOBCW) computer program or HEC-2.
HOBCWwas used for estimating stage versus discharge rating curves for
pipe culverts and small reinforced concrete box culverts. The HEC-2
program was used for estimating stage versus discharge rating curves for the
concrete-lined overchutes and the larger reinforced concrete box culvert
structures and bridges. HEC-2 was also used for estimating rating curves for
levee and canal overtopping situations where the flow hydraulics could be
assumed to function as a broad-crested weir of uniform configuration.

In the same manner that channel infiltration losses were modeled, ponding
area percolation losses were also included in the GBFPOS model. Where
overlap between the ponding areas and channel infiltration loss area occurs,
the redundancy in infiltration values was judged to be negligible.

Streamflow gauging stations were established by the USGS on Bender Wash
and on Sauceda Wash. Both gages were discontinued in 1979. A recording
gage was established at the Sauceda Wash site by the FCDMC and the
USGS in 1990. The USGS performed a log-Pearson III (LP3) frequency
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analysis on the gage data. The calculated 1OO-year peak discharges for the
two gages were roughly 15 percent higher than the LP3 analysis.

The model was then calibrated by incrementally increasing the channel
infiltration loss rates for the Bender and Sauceda watersheds until the
discharges decreased to within roughly 10 percent of the LP3 values. The
resulting infiltration values selected were 5 inches per hour for Mountain
reaches and 10 inches per hour for Valley reaches.

Further comparisons made between the calculated discharges and
representative washes in the region showed that the modeled results appear
to correlate well with the LP3 1OO-year estimates for similar watersheds in
terms of unit discharges.

There are numerous distributary flow splits on the watershed, especially in
the lower reaches of Bender and Sand Tank Washes. These naturally
occurring flow splits were modeled in HEC-1 using the hydrograph diversion
operation. Diversion flow tables were estimated for each split using the
HEC-2 computer program. The procedure used for each split was as follows:

1. Cross sections were taken in the field through the fully developed split
area. The average slope in both the left and right channels was shot
in the field as well.

2. The field cross section was separated into two cross sections by
extending an imaginary vertical line through the high spot in the
divider area.

3. The left and right channel cross sections were input into the HEC-2
program. Multiple runs were made using increasing discharge values
until the capacity of sections were reached.

4. The resultant stage-versus-discharge data were plotted and
discharges corresponding to even foot stages were estimated.

In addition to distributary flow splits, there are also splits caused by 1-8 and
the Gila Bend Canal that have a significant impact on the flows reaching the
downtown area of Gila Bend. Splits at the 1-8 and Gila Bend Canal
structures were modeled by developing stage-discharge rating curves using
combinations of culvert hydraulics, HEC-2, and/or weir flow computations for
each direction of the split. The general modeling methodology involved
creating diversion tables showing discharge in each direction for each
increment in water surface elevation. The computed discharges were based
on actual ground, channel, or canal bank (weir) geometry, whether obtained
by detailed aerial mapping or ground survey.

Runoff forms a continuous pond along the Gila Bend Canal from the western
end of the study area to SR 85 on the east. Ponding was modeled by
combining concentration points C51 and C52 into PND1, concentration
points C53, C36, and C11 into PND2. Concentration points C133 and C135
(Bender and Sand Tank Washes) form a separate ponding area, PND3.
These large ponding areas have negligible effects on peak discharges due to
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the relatively small storage volumes relative to the inflow hydrograph
volumes. Outflows were defined by combination of culvert, overchute (HEC
2), and weir flow rating curve hydraulic calculations.

5.1.2 Concerns

The Gila Bend Area Floodplain Delineation Study is thorough and well
documented, and will serve well as a base model for the current study.
However, there are several areas where the model may need some
modification to adapt it to the needs of the ADMP.

There is a gravel pit upstream of the GBC at Concentration point 11 that
appears not to have been included in the HEC-1 model. This pit is very deep
and could possibly have a significant storage volume and resulting peak
attenuation.

In general, the GBFPDS report focuses more on ponding along the Gila
Bend Canal rather than along the railroad or 1-8. Field observation and
inspection of 1-8 as-built drawings showed that not all of the existing culvert
structures were included in the GBFPDS model, and there was no discussion
of these structures in the GBFPDS report. Therefore it is recommended that
further investigation be performed to verify whether inclusion of these
structures in the HEC-1 model may affect the results.

Although flow splits were modeled using detailed rating curves for each
direction of flow, it is also recommended that split rating curves be verified
using new topographic mapping, and revised if necessary.

Other modifications to the GBFPOS model may include 1) adding
concentration points to better define inflows; at several locations, including
Bender, Sand Tank and Sauceda Washes, not enough concentration points
were used to clearly define inflows from each direction, and 2) verifying
whether a storage routing operation is necessary between the railroad and
the Gila Bend Canal near Scott Avenue Wash. Field observation indicates
there may be enough storage in this area to result in significant attenuation of
flows.

42



5.2 GILA BEND CANAL FLOODPLAIN DELINEATION STUDY
(GBCFPDS)

This study was completed in November 1991 for the Flood Control District of
Maricopa County by Donohue & Associates, Inc., and covers the eastern end
of the Gila Bend ADMP study area. The purpose of the study was to define
areas of flooding upstream of and associated with the Gila Bend Canal east
berm.

5.2.1 Summary of Model

As with the Gila Bend Area Floodplain Delineation Study, this model was
completed utilizing FCDMC hydrologic methodology as outlined in the
Hydrologic Design Manual for Maricopa County, Arizona (Hydrology Manual),
dated September 1, 1990.

The hydrologic model was developed using the U.S. Army Corps of
Engineers' computer model HEC-1, version 4.0, September 1990.

The rainfall distribution used in the GBCFPDS was the SCS Type II
distribution for the 100-year, 24-hour event and the FCDMC distribution for
the 100-year, 6-hour event. The 100-year, 24-hour event is the event that
was used for floodplain delineation.

Aerial precipitation reduction factors for the 24-hour storm were derived from
information contained in NOAA Technical Memorandum NWS HYDRO-40.

Rainfall losses were estimated using the Green-Ampt infiltration equation.
Soil data were obtained from then-unpublished soils information from the
SCS field office in Buckeye. The Natural Resources Conservation Service
(NRCS, formerly SCS) has since published the Soil Survey of Gila Bend-Ajo
Area, Arizona, Parts of Maricopa and Pima Counties, May 1997.

The FCDMC's "S"-graph unit hydrographs were used for development of the
HEC-1 model. According to the Hydrology Manual, two types of S-graphs
are approved for use in Maricopa County. These are the Phoenix Mountain
and the Phoenix Valley S-graph unit hydrographs. Lag time was evaluated
using the S-graph lag equation in the Hydrology Manual:

Channel routing was performed using normal depth routing method of HEC
1. Channel geometry for routing reaches was obtained from a combination
of field-suNeyed cross sections and available mapping, which consisted
mainly of USGS quadrangles as well as 1" =400' topographic mapping from
aerial photography in a 2500-foot-wide strip along the canal.
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Channel infiltration losses were included in every routing computation. The
loss rate for each routing reach was estimated as varying from 1 cfs/acre to
10 cfs/acre, based on discussion in the Gila River Basin FIS (Cella Barr,
1990).

Ponding/reservoir storage routing computations were evaluated for each
drainage structure crossing of the Gila Bend Canal. Contour mapping was
prepared at 1" =400' scale from aerial photography in a 2500-foot-wide strip
along the canal. A field survey was done to supplement the mapping and to
obtain as-built information for each structure. The information gathered
included a profile of the east canal levee, the size, type, and length of each
structure, as well as invert elevations.

Rating curves for each GBC structure were developed using either HY8 or
FEQUTL, a FORTRAN program from Dr. Delbert Franz of Linsley-Kraeger
Associates, Ltd., of Mountain View, CA. The latter program was used to
compute rating curves for canal berm overtopping and culvert flow.

Model calibration was performed using transmission loss rate (channel
infiltration) as the parameter to vary. Historical peak flow data were available
at seven nearby gages. The FCDMC provided estimates of the 100-year
flow based on the log-Pearson type III distribution for each gage.

Distributary flow splits within the watershed were modeled in HEC-1 using
the hydrograph diversion operation. Diversion flow tables were estimated for
each split using normal depth calculations for each branch of the split, based
on field measurements of channel geometry.

Ponding occurs along the east berm of the GBC, and is the principal source
of flooding examined in the GBCFPOS. In general, there is one ponding
area for each sub-basin, but in several cases it was determined that during
large flood events such as the 1OO-year event, two or more of the ponding
areas would merge to form a single ponding area. In those cases, the
corresponding stage-storage relations were combined into a single storage
relation.

Stage-storage relations were obtained from the 1" =400 scale topographic
mapping.

44



5.2.2 Concerns

The Gila Bend Canal Floodplain Delineation Study will serve well as a base
model for the far eastern areas of the current AOMP. However, there are
several areas where the model may need some modification to adapt it to the
needs of the AOMP.

1. Soils information in the GBCFPOS was obtained from unpublished
data at the SCS. Since the time of the study, the NRCS (formerly
SCS) has issued the published soil survey. It is recommended that
soil types used in the original study be verified to see whether they are
consistent with the published soil survey.

2. The storage volumes used in the HEC-1 model BFD.HC1, operation
R13-15, are not consistent with tables in Appendix B. It is
recommended that this discrepancy be resolved by inspection of
detailed topographic mapping that was prepared as part of the
GBCFPDS.
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SECTION 6: UTILITIES

Maps of the existing utility lines have been obtained from the Town and from the
public utility companies. In general, there doesn't appear to be any major utilities
that would necessarily dictate the location of new drainage facilities. Exhibits of the
existing utility lines were not prepared; however, the utility information will be used in
locating new drainage facilities as to avoid unnecessary utility relocation and
minimize utility relocation costs. The following paragraphs briefly describe the
existing utilities that can be found in the Gila Bend ADMP study area.

Water and Sewer: Water and sewer service is provided by the Town of Gila Bend.
Maps of the existing system have been obtained from the Town Engineer and from
GIS Southwest. The system is made up of fairly small pipes; the largest sewer line
is 12 inches in diameter as is the largest water line. The existing water and sewer
system is generally confined to the Town core area. The sewage is collected and
conveyed to the Town's sewage disposal ponds located on the south side of
Watermelon Road, one mile west of Gila Boulevard.

Electric Power: Electric power within the study area is provided by Arizona Public
Service. There are both underground and overhead lines within the study area.
The underground is all 12KV distribution lines. Higher voltage lines are on overhead
power poles and are readily visible.

Telephone: US West Communications has a number of telephone lines within the
study area. Similar to the electric power, telephone is both underground and
overhead.

Cable Television: Cable America is the local provider of cable television. They
have underground cables throughout the Town core area.

Natural Gas: Southwest Gas serves the Gila Bend area with gas service and has a
number of gas lines, as large as 4 inches in diameter, within the study area. Most of
the lines are concentrated in the Town core area, but there are also a number of
lines that extend out to surrounding developments.
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THE STATE

June 29, 1999

GAME & FISH DEPARTMENT
2221 West Greenway Road, Phoenix, Arizona 85023-4399 (602) 942-3000

www.gf.state.az.us

• j
Go'ernor

Jan. Ott Hull

C(mlmission~rs:

Chairman, William Bulat, Tucson
W. Hays Gilstrap, Phoenix
Dennis D. Manning. Alpine

Michael M. Golightly. Aagstaff
Joe Carter. Safford

Dir~ct(Jr

Duane L. Shroufe

Dtputy Dirtc/Or
Steve K. Ferrell

Mr. Michael Collins
EEC
3501 North 161h Street
Phoenix, Arizona 85016-6419

Dear Mr. Collins:

RECEIVED JUL- 6 1999

Re: Special Status Species; Within Twenty Miles of Gila Bend, Arizona

Dear Mr. Collins:

The Arizona Game and Fish Department (Department) has reviewed your letter, dated June 17,
1999, regarding special status species in the above-referenced area, and the following
information is provided.

The Department's Heritage Data Management System has been accessed and current records
show that the special status species listed below have been documented as occurring within
twenty miles of Gila Bend, Arizona.

COMMON NAME
California snakewood
Harris' hawk
Sonoran desert tortoise
Western snowy plover
Yuma clapper rail

SCIENTIFIC NAME
Colubrina californica
Parabuteo unicinctus
Gopherus agassizii
Charadrius alexandrinus nivosus
Rallus longirostris yumanensis

STATUS DEFINITIONS

STATUS
S
S
WC,S
WC,S
LE,WC,S

LE - Listed Endangered. Species identified by the U.S. Fish and Wildlife Service under the
Endangered Species Act as being in imminent jeopardy of extinction.

WC - Wildlife of Special Concern in Arizona. Species whose occurrence in Arizona is or may
be in jeopardy, or with known or perceived threats or population declines, as described by
the Department's listing of Wildlife of Special Concern in Arizona (WSCA, in prep.).
Species included in WSCA are currently the same as those in Threatened Native Wildlife
in Arizona (1988).

An Equal Opportunity Reasonahle Accommodations Agency



Mr. Michael Collins
June 29, 1999
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S - Sensitive. Species classified as "sensitive" by the Regional Forester when occurring on
lands managed by the U.S.D.A. Forest Service.

At this time, the Department's comments are limited to the special status species information
provided above. This correspondence does not represent the Department's evaluation of impacts
to wildlife or wildlife habitat associated with activities occurring in the s~bject area. If you have
any questions regarding this letter, please contact me at (602) 789-3606.

Sincerely,

'-(l.DJ~~
Nancy Olson
Project Evaluation Specialist
Habitat Branch

NLO:no

cc: Russ Engel, Habitat Program Manager, Region IV, Yuma

AGFD# 6-21-99(08)
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In Reply Refer To:

AESO/SE
2-21-99-1-254

United States Department of the Interior
U.S. Fish and Wildlife Service

2321 W. Royal Palm Road, Suite 103
Phoenix, Arizona 85021-4951

(602)640-2720 FAX (602)640-2730

June 30, 1999

Mr. Michael Collins
Vice President, Environmental Services
EEC Civil Engineering & Environmental Services
3501 North 16th Street
Phoenix, Arizona 85016-6419

RE: Area Drainage Master Plan for Gila Bend

Dear Mr. Collins:

RECEIVED JUL - 1999

This letter responds to your June 17, 1999, request for an inventory of threatened or endangered
species, or those that are proposed to be listed as such under the Endangered Species Act of
1973, as amended (Act), which may potentially occur in your project area (Maricopa County).
The enclosed list may include candidate species as well. We hope the enclosed county list of
species will be helpful. In future communications regarding this project, please refer to
consultation number 2-21-99-1-254.

The enclosed list of the endangered, threatened, proposed, and candidate species includes all
those potentially occurring anywhere in the county, or counties, where your project occurs.
Please note that your project area may not necessarily include all or any of these species. The
information provided includes general descriptions, habitat requirements, and other information
for each species on the list. Also on the enclosed list is the Code of Federal Regulations (CFR)
citation for each listed or proposed species. Additional information can be found in the CFR
and is available at most public libraries. This information should assist you in determining
which species mayor may not occur within your project area. Site-specific surveys could also
be helpful and may be needed to verify the presence or absence of a species or its habitat as
required for the evaluation of proposed project-related impacts.

Endangered and threatened species are protected by Federal law and must be considered prior
to project development. If the action agency determines that listed species or critical habitat may
be adversely affected by a federally funded, permitted, or authorized activity, the action agency
must request formal consultation with the Service. If the action agency determines that the
planned action may jeopardize a proposed species or destroy or adversely modify proposed
critical habitat, the action agency must enter into a section 7 conference with the Service.
Candidate species are those which are being considered for addition to the list of threatened or
endangered species. Candidate species are those for which there is sufficient information to
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support a proposal for listing. Although candidate species have no legal protection under the
Act; .we recommend that they be considered in the planning process in the event that they
become listed or proposed for listing prior to project completion.

If any proposed action occurs in or near areas with trees and shrubs growing along watercourses,
known as riparian habitat, the Service recommends the protection of these areas. Riparian areas
are critical to biological community diversity and provide linear corridors important to migratory
species. In addition, if the project will result in the deposition of dredged or fill materials into
waterways or excavation in waterways, we recommend you contact the Army Corps of
Engineers which regulates these activities under Section 404 of the Clean Water Act.

The State of Arizona protects some plant and animal species not protected by Federal law. We
recommend you contact the Arizona Game and Fish Department and the Arizona Department
of Agriculture for State-listed or sensitive species in your project area.

The Service appreciates your efforts to identify and avoid impacts to listed and sensitive species
in your project area. If we may be of further assistance, please feel free to contact Tom Gatz
(x240).

Sincerely,

~I:!':H::
U- - Field Supervisor

Enclosure



LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

03/25/1999

1) LISTED

MARICOPA

TOTAL=14

NAME: ARIZONA AGAVE AGAVE ARIZONICA

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: No CFR: 49 FR 21055, 05-18-1984

DESCRIPTION: HAS ATTRACTIVE ROSETTES OF BRIGHT GREEN LEAVES WITH DARK
MAHOGANY MARGINS. FLOWER: BORNE ON SUB-UMBELLATE
INFLORESCENCES. ELEVATION

RANGE: 3000-6000 FT.

COUNTIES: GILA, YAVAPAI, MARICOPA

HABITAT: TRANSITION ZONE BETWEEN OAK-JUNIPER WOODLAND & MOUNTAIN MAHOGANY-OAK SCRUB

SCATTERED CLONES IN NEW RIVER MOUNTAINS AND SIERRA ANCHA. USUALLY FOUND ON STEEP, ROCKY
SLOPES. POSSIBLY MAZATAL MOUNTAINS. SHOULD BE LOOKED FOR WHEREVER THE RANGES OF Agave
tcumeyana var. bella AND Agave chrystantha OVERLAP.

NAME: ARIZONA CLIFFROSE PURSHIA SUBINTEGRA

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes

DESCRIPTION: EVERGREEN SHRUB OF THE ROSE FAMILY (ROSEACEAE). BARK PALE
SHREDDY. YOUNG TWIGS WITH DENSE HAIRS. LEAVES 1-5 LOBES AND
EDGES CURL DOWNWARD (REVOLUTE). FLOWERS: 5 WHITE OR YELLOW
PETALS <0.5 INCH LONG.

COUNTIES: GRAHAM YAVAPAI MARICOPA MOHAVE

CFR: 49 FR 22326 5-29-84

ELEVATION
RANGE: <4000 FT.

HABITAT: CHARACTERISTIC WHITE SOILS OF TERTIARY LIMESTONE LAKEBED DEPOSITS.

WHITE SOILS OF TERITIARY LIMESTONE LAKEBED DEPOSITS CAN BE SEEN FROM A DISTANCE.

NAME: ARIZONA HEDGEHOG CACTUS ECHINOCEREUS TRIGLOCHIOIATUS ARIZONICUS

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: No CFR: 44 FR 61556,10-15-1979

DESCRIPTION: DARK GREEN CYLINDROID 2.5-12 INCHES TALL, 2-10 INCHES IN
DIAMETER, SINGLE OR IN CLUSTERS. 1-3 GRAY OR PINKISH CENTRAL
SPINES LARGEST DEFLEXED AND 5-11 SHORTER RADIAL SPINES. ELEVATION
FLOWER: BRILLIANT RED, SIDE OF STEM IN APRIL- MAY RANGE: 3700-5200 FT.

COUNTIES: MARICOPA, GILA, PINAL

HABITAT: ECOTONE BETWEEN INTERIOR CHAPPARAL AND MADREAN EVERGREEN WOODLAND

OPEN SLOPES, IN NARROW CRACKS BETWEEN BOULDERS, AND IN UNDERSTORY OF SHRUBS. THIS VARIETY IS
BELIEVED TO INTERGRADE AT THE EDGES OF ITS DISTRIBUTION WITH VARIETIES MELANCANTHUS AND
NEOMEXICANUS CAUSING SOME CONFUSION IN IDENTIFICATION.
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

03/25/1999

MARICOPA

NAME: LESSER LONG-NOSED BAT LEPTONYCTERIS CURASOAE YERBABUENAE

STATUS: .~NDANGERED CRITICAL HAB No RECOVERY PLAN: Yes

DESCRIPTION: ELONGATED MUZZLE, SMALL LEAF NOSE, AND LONG TONGUE.
YELLOWISH BROWN OR GRAY ABOVE AND CINNAMON BROWN BELOW.
TAIL MINUTE AND APPEARS TO BE LACKING. EASILY DISTURBED.

COUNTIES: COCHISE, PIMA, SANTA CRUZ, GRAHAM, PINAL, MARICOPA

CFR: 53 FR 38456, 09-30-88

ELEVATION
RANGE: <6000 FT.

HABITAT: DESERT SCRUB HABITAT WITH AGAVE AND COLUNMNAR CACTI PRESENT AS FOOD PLANTS

DAY ROOSTS IN CAVES AND ABANDONED TUNNELS. FORAGES AT NIGHT ON NECTAR, POLLEN, AND FRUIT OF
PANICULATE AGAVES AND COLUMNAR CACTI. THIS SPECIES IS MIGRATORY AND IS PRESENT IN ARIZONA,
USUALLY FROM APRIL TO SEPTMBER AND SOUTH OF THE BORDER THE REMAINDER OF THE YEAR.

NAME: SONORAN PRONGHORN ANTILOCAPRA AMERICANA SONORIENSIS

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR 4001,03-11-67

DESCRIPTION: BUFF ON BACK AND WHITE BELOW, HOOFED WITH SLIGHTLY CURVED
BLACK HORNS HAVING A SINGLE PRONG. SMALLEST AND PALEST OF
THE PRONGHORN SUBSPECIES. ELEVATION

RANGE: 2000-4000 FT.

COUNTIES: PIMA, YUMA, MARICOPA

HABITAT: BROAD, INTERMOUNTAIN ALLUVIAL VALLEYS WITH CREOSOTE-BURSAGE & PALO VERDE-MIXED CACTI
ASSOCIATIONS

TYPICALLY, BAJADAS ARE USED AS FAWNING AREAS AND SANDY DUNE AREAS PROVIDE FOOD SEASONALLY.
HISTORIC RANGE WAS PROBABLY LARGER THAN EXISTS TODAY. THIS SUBSPECIES ALSO OCCURS IN MEXICO.

NAME: DESERT PUPFISH CYPR/NODON MACULAR/US

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: Yes

DESCRIPTION: SMALL (2 INCHES) SMOOTHLY ROUNDED BODY SHAPE WITH NARROW
VERTICAL BARS ON THE SIDES. BREEDING MALES BLUE ON HEAD AND
SIDES WITH YELLOW ON TAIL. FEMALES & JUVENILES TAN TO OLIVE
COLORED BACK AND SILVERY SIDES.

COUNTIES: LA PAZ, PIMA, GRAHAM, MARICOPA, PINAL, YAVAPAI, SANTA CRUZ

CFR: 51 FR 10842, 03-31-1986

ELEVATION
RANGE: <5000 FT.

HABITAT: SHALLOW SPRINGS, SMALL STREAMS, AND MARSHES. TOLERATES SALINE & WARM WATER

CRITICAL HABITAT INCLUDES QUITOBAQUITO SPRING, PIMA COUNTY, PORTIONS OF SAN FELIPE CREEK, CARRIZO
WASH, AND FISH CREEK WASH, IMPERIAL COUNTY, CALIFORNIA. TWO SUBSPECIES ARE RECOGNIZED: DESERT
PUPFISH (C. m. macularis) AND QUITOBAQUITO PUPFISH (C. m. eremus).
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

03/25/1999

MARICOPA

NAME: GILA TOPMINNOW POECILIOPSIS OCCIDENTALIS OCCIDENTALIS

STATUS:' ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR 4001,03-11-1967

DESCRIPTION: SMALL (2 INCHES), GUPPY-LIKE, LIVE BEARING, LACKS DARK SPOTS ON
ITS FINS. BREEDING MALES ARE JET BLACK WITH YELLOW FINS.

~LEVATION

RANGE: <4500 FT.

COUNTIES: GILA, PINAL, GRAHAM, YAVAPAI, SANTA CRUZ, PIMA, MARICOPA, LA PAZ

HABITAT: SMALL STREAMS, SPRINGS, AND CIENEGAS VEGETATED SHALLOWS

SPECIES HISTORICALLY OCCURRED IN BACKWATERS OF LARGE RIVERS BUT IS CURRENTLY ISOLATED TO SMALL
STREAMS AND SPRINGS

NAME: RAZORBACK SUCKER XYRAUCHEN TEXANUS

CFR: 55 FR 21154,05-22-1990;
59 FR 13374, 03-21-1994

ELEVATION
RANGE: <6000 FT.

COUNTIES: GREENLEE, MOHAVE, PINAL, YAVAPAI, YUMA, LA PAZ, MARICOPA (REFUGIA), GILA, COCONINO, GRAHAM

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: Yes

DESCRIPTION: LARGE (UP TO 3 FEET AND UP TO 16 POUNDS) LONG, HIGH SHARP
EDGED KEEL-LIKE HUMP BEHIND THE HEAD. HEAD FLATIENED ON TOP.
OLIVE-BROWN ABOVE TO YELLOWISH BELOW.

HABITAT: RIVERINE & LACUSTRINE AREAS, GENERALLY NOT IN FAST MOVING WATER AND MAY USE BACKWATERS

SPECIES IS ALSO FOUND IN HORSESHOE RESERVOIR (MARICOPA COUNTY).CRITICAL HABITAT INCLUDES THE 100
YEAR FLOODPLAIN OF THE RIVER THROUGH GRAND CANYON FROM CONFLUENCE WITH PARIA RIVER TO HOOVER
DAM; HOOVER DAM TO DAVIS DAM; PARKER DAM TO IMPERIAL DAM. ALSO GILA RIVER FROM AZ/NM BORDER TO
COOLIDGE DAM; AND SALT RIVER FROM HWY 60/SR 77 BRIDGE TO ROOSEVELT DAM; VERDE RIVER FROM FS
BOUNDARY TO HORSESHOE LAKE.

NAME: AMERICAN PEREGRINE FALCON FALCO PEREGRINUS ANA TUM

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 35 FR 16047, 10-13-70; 35

DESCRIPTION: A RECLUSIVE, CROW-SIZED FALCON SLATY BLUE ABOVE WHITISH FR 8495,06-02-70
BELOW WITH FINE DARK BARRING. THE HEAD IS BLACK AND APPEARS
TO BE MASKED OR HELMETED. WINGS LONG AND POINTED. LOUD ELEVATION
WAILING CALLS ARE GIVEN DURING BREEDING PERIOD. RANGE: 3500-9000 FT.

COUNTIES: MOHAVE COCONINO NAVAJO APACHE SANTA CRUZ MARICOPA COCHISE YAVAPAI GILA PINAL PIMA
GREENLEE GRAHAM YUMA

HABITAT: CLIFFS AND STEEP TERRAIN USUALLY NEAR WATER OR WOODLANDS WITH ABUNDANT PREY

THIS IS A WIDE-RANGING MIGRATORY BIRD THAT USES A VARIETY OF HABITATS. BREEDING BIRDS ARE YEAR
ROUND RESIDENTS. OTHER BIRDS WINTER AND MIGRATE THROUGH ARIZONA. SPECIES IS ENDANGERED FROM
REPRODUCTIVE FAILURE FROM PESTICIDES. SPECIES HAS BEEN PROPOSED FOR DELISTING (63 FR 45446) BUT
STILL RECEIVES FULL PROTECTION UNDER ESA

3



LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

03/25/1999

MARICOPA

NAME: BALD EAGLE HAL~EETUSLEUCOCEPHALUS

Yes CFR: 60 FR 35999,07-12-95

ELEVATION
RANGE: VARIES FT.

COUNTIES: YUMA, LA PAZ, MOHAVE, YAVAPAI, MARICOPA, PINAL, COCONINO. NAVAJO, APACHE. SANTA CRUZ. PIMA.
GILA. GRAHAM, COCHISE

HABITAT: LARGE TREES OR CLIFFS NEAR WATER (RESERVOIRS. RIVERS AND STREAMS) WITH ABUNDANT PREY

STATUS:. THREATENED CRITICAL HAB No RECOVERY PLAN:

DESCRIPTION: LARGE, ADULTS HAVE WHITE HEAD AND TAIL. HEIGHT 28 - 38";
WINGSPAN 66 - 96". 1-4 YRS DARK WITH VARYING DEGREES OF
MOTTLED BROWN PLUMAGE. FEET BARE OF FEATHERS.

SOME BIRDS ARE NESTING RESIDENTS WHILE A LARGER NUMBER WINTERS ALONG RIVERS AND RESERVOIRS.
AN ESTIMATED 200 TO 300 BIRDS WINTER IN ARIZONA. ONCE ENDANGERED (32 FR 4001.03-11-1967; 43 FR 6233, 02
14-78) BECAUSE OF REPRODUCTIVE FAILURES FROM PESTICIDE POISONING AND LOSS OF HABITAT. THIS
SPECIES WAS DOWN LISTED TO THREATENED ON AUGUST 11, 1995. ILLEGAL SHOOTING, DISTURBANCE, LOSS OF
HABITAT CONTINUES TO BE A PROBLEM.

NAME: CACTUS FERRUGINOUS PYGMY-OWL GLAUCIDIUM BRASIL/ANUM CACTORUM

CFR: 62 FR 10730, 3-10-97

FT.<4000
ELEVATION

RANGE:

COUNTIES: MARICOPA. YUMA. SANTA CRUZ, GRAHAM, GREENLEE, PIMA, PINAL, GILA, COCHISE

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: No

DESCRIPTION: SMALL (APPROX. 7"), DIURNAL OWL REDDISH BROWN OVERALL WITH
CREAM-COLORED BELLY STREAKED WITH REDDISH BROWN. SOME
INDIVIDUALS ARE GRAYISH BROWN

HABITAT: MATURE COTTONWOODIVVILLOW, MESQUITE BOSQUES. AND SONORAN DESERTSCRUB

RANGE LIMIT IN ARIZONA IS FROM NEW RIVER (NORTH) TO GILA BOX (EAST) TO CABEZA PRIETA MOUNTAINS
(WESn. ONLY A FEW DOCUMENTED SITES WHERE THIS SPECIES PERSISTS ARE KNOWN, ADDITIONAL SURVEYS
ARE NEEDED. LISTING EFFECTIVE APRIL 9,1997. PROPOSED CRITICAL HABITAT IN PIMA, COCHISE. PINAL, AND
MARICOPA COUNTIES (64 FR 71821).

NAME: MEXICAN SPaDED OWL STRIX OCCIDENTAL/S LUCIDA

STATUS: THREATENED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 56 FR 14678, 04-11-91

DESCRIPTION: MEDIUM SIZED WITH DARK EYES AND NO EAR TUFTS. BROWNISH AND
HEAVILY SPOTTED WITH WHITE OR BEIGE.

ELEVATION
RANGE: 4100-9000 FT.

COUNTIES: MOHAVE. COCONINO. NAVAJO, APACHE, YAVAPAI. GRAHAM, GREENLEE. COCHISE, SANTA CRUZ. PIMA,
PINAL, GILA. MARICOPA

HABITAT: NESTS IN CANYONS AND DENSE FORESTS WITH MULTI-LAYERED FOLIAGE STRUCTURE

GENERALLY NESTS IN OLDER FORESTS OF MIXED CONIFER OR PONDERSA PINEIGAMBEL OAK TYPE, IN
CANYONS. AND USE VARIETY OF HABITATS FOR FORAGING. SITES WITH COOL MICROCLIMATES APPEAR TO BE
OF IMPORTANCE OR ARE PREFERED.
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

03/25/1999

MARICOPA

NAME: SOUTHWESTERN WILLOW FLYCATCHER EMPIDONAX TRAILLII EXT/MUS

CFR: 60 FR 10694, 02-27-95

ELEVATION
RANGE: <8500 FT.

COUNTIES: YAVAPAI, GILA, MARICOPA, MOHAVE, COCONINO, NAVAJO, APACHE, PINAL, LA PAZ, GREENLEE, GRAHAM,
YUMA, PIMA, COCHISE, SANTA CRUZ

HABITAT: COTIONWOODNVILLOW & TAMARISK VEGETATION COMMUNITIES ALONG RIVERS & STREAMS

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: No

DESCRIPTION: SMALL PASSERINE (ABOUT 6") GRAYISH-GREEN BACK AND WINGS,
WHITISH THROAT, LIGHT OLIVE-GRAY BREAST AND PALE YELLOWISH
BELLY. TWO WINGBARS VISIBLE. EYE-RING FAINT OR ABSENT.

MIGRATORY RIPARIAN OBLIGATE SPECIES THAT OCCUPIES BREEDING HABITAT FROM LATE APRIL TO
SEPTEMBER. DISTRIBUTION WITHIN ITS RANGE IS RESTRICTED TO RIPARIAN CORRIDORS. DIFFICULT TO
DISTINGUISH FROM OTHER MEMBERS OF THE EMPIDONAX COMPLEX BY SIGHT ALONE. TRAINING SEMINAR
REQUIRED FOR THOSE CONDUCTING FLYCATCHER SURVEYS. CRITICAL HABITAT ON PORTIONS OF THE 100-YEAR
FLOODPLAIN ON SAN PEDRO AND VERDE RIVERS; WET BEAVER AND WEST CLEAR CREEKS, INCLUDING TAVASCI
MARSH AND ISTER FLAT; THE COLORADO RIVER, THE LITTLE COLORADO RIVER, AND THE WEST, EAST, AND
SOUTH FORKS OF THE L1TILE COLORADO RIVER, REFERENCE 60 CFR:62 FR 39129,7/22/97.

NAME: YUMA CLAPPER RAIL RALLUS LONGIROSTRIS YUMANENS/S

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes

DESCRIPTION: WATER BIRD WITH LONG LEGS AND SHORT TAIL. LONG SLENDER
DECURVED BILL. MOTTLED BROWN ON GRAY ON ITS RUMP. FLANKS
AND UNDERSIDES ARE DARK GRAY WITH NARROW VERTICAL STRIPES
PRODUCING A BARRING EFFECT.

COUNTIES: YUMA, LA PAZ, MARICOPA, PINAL, MOHAVE

CFR: 32 FR 4001, 03-11-67; 48
FR 34182, 07-27-83

ELEVATION
RANGE: <4500 FT.

HABITAT: FRESH WATER AND BRACKISH MARSHES

SPECIES IS ASSOCIATED WITH DENSE EMERGENT RIPARIAN VEGETATION. REQUIRES WET SUBSTRATE
(MUDFLAT, SANDBAR) WITH DENSE HERBACEOUS OR WOODY VEGETATION FOR NESTING AND FORAGING.
CHANNELIZATION AND MARSH DEVELOPMENT ARE PRIMARY SOURCES OF HABITAT LOSS.
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APPENDIX B

CULTURAL RESOURCE INVENTORY DATA

WARNING: SENSITIVE MATERIAL

The material reported herein is considered sensitive information and should not be
released to the general public. Revealing the locations and contents of
archaeological sites may put them at risk of unnecessary disturbance and removal
of items by unauthorized individuals. Release of information should only follow the
presentation of compelling justification and need. Further, archaeological sites on
federal lands (e.g., Bureau of Land Management, Corp of Engineers) may not be
disturbed or items removed without a federal permit. Similarly, sites on Arizona
State Lands may not be visited without an access permit and sites may not be
disturbed or items removed without a specific state permit. For more information
contact the Arizona State Museum Archaeology section at the University of Arizona,
Tucson, or the State Historic Preservation Office in Phoenix.



Recorded cultural resource sites and surveys located
within the Gila Bend Project Area.

Arizona State Museum Site Number: Z-1-1
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2592
State Historic Preservation Office Report Number:
Date Described: December 20, 1957
Site area: 150 x 150 yards
Site Depth: Shallow
Surroundings: Open area with salt brush. Cultivated lands immediately to

north. Edge of first terrace calculated 0.3 mile north.
Condition: Open area covered with salt brush.
Ceramics: Colonial Hohokam, rare Gila polychrome(?), Yuman.
Description: Hohokam, Yuman and historic material. May connect with

nearby site 0.3 mile to west.
Other Culture: Glass, crockery, metal, scrappers, chips.

Arizona State Museum Site Number: Z-1-2
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2593
State Historic Preservation Office Report Number:
Date Described: December 20, 1957
Site area: Small
Site Depth: None
Surroundings: Open area on edge of south bank of Gila River. Mesquite and

salt cedar in bottoms.
Condition:
Ceramics: Papago?
Description: Bedrock mortars in rock outcrop. Few plain and red shards in

area.
Other Culture: Few hammer stones.

Arizona State Museum Site Number: Z-1-3
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2594
State Historic Preservation Office Report Number:
Date Described: December 20, 1957
Site area: 100 x 30 yards
Site Depth: Shallow
Surroundings: Open with some salt brush.
Condition:
Ceramics: Yuman
Description: Located on slight rise. May be part of previous and following

site.
Other Culture: Hammer stones, thermal fragmented rock, pectin shell.



Arizona State Museum Site Number: Z-1-4
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2595
State Historic Preservation Office Report Number:
Date Described: December 20, 1957
Site area: Small
Site Depth: Shallow?
Surroundings: Open area on first terrace overlooking Gila River;
Condition: Recorded as lost, bulldozed/leveled.
Ceramics: Cache of Papago vessels, red and black-on-red.
Description:
Other Culture: Little stone, Hohokam.

Arizona State Museum Site Number: Z-1-5
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2596
State Historic Preservation Office Report Number:
Date Described: December 21, 1957
Site area: 100 x 65
Site Depth: Shallow
Surroundings: Terrace to south of Gila River. Arroyos present.
Condition: Recorded as lost, bulldozed/leveled.
Ceramics: Papago
Description:
Other Culture: Glass, thick ceramic rim, crockery, square nails, no shells or

chipping, hammerstone.

Arizona State Museum Site Number: Z-1-6
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2597
State Historic Preservation Office Report Number:
Date Described: December 21, 1957
Site area: small
Site Depth: shallow
Surroundings: Terrace of Gila River. Arroyos present.
Condition: Recorded as lost, bulldozed/leveled.
Ceramics: Yuman
Description:
Other Culture: Much stone, small shells, a bone awl tip.

Arizona State Museum Site Number: Z-1-7
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2598
State Historic Preservation Office Report Number:
Date Described: December 21, 1957
Site area: At least one half mile across.
Site Depth: Shallow?
Surroundings: Pebble covered hillocks throughout.



Condition:
Ceramics: Mainly Colonial Hohokam. Reported that some shards of pioneer

period were recovered here.
Description: Mainly Hohokam and some Sedentary Period. No courts noted,

nor trash mounds.
Other Culture: Large rich variety of items, including roasting hearths and

cremations.

Arizona State Museum Site Number: Z-1-8
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2839
State Historic Preservation Office Report Number: 1942
Date Described: December 21, 1957
Site area: Fairly extensive
Site Depth: Shallow
Surroundings: Open salt cedar, sandy hillocks, river to north makes swift to

northwest.
Condition: Eroding out
Ceramics: Hohokam
Description: Hohokam, large and scattered. May represent western

extension of previous site.
Other Culture: Roosting hearths, percussion stone work, similar to previous

site. Cardium, glycymeris, obsidian module chips, whet stone
fragments.

Arizona State Museum Site Number: Z-1-9
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2600
State Historic Preservation Office Report Number:
Date Described: January 8, 1960
Site area: Calculated 2,500 square feet
Site Depth: Suface?
Surroundings:
Condition: Moderately plowed
Ceramics: Plain, very scarce
Description: Camp site, burned rock and artifact6 fragments
Other Culture:

Arizona State Museum Site Number: Z-1-11
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2602
State Historic Preservation Office Report Number:
Date Described: November 10, 1960.
Site area:
Site Depth: Surface
Surroundings: Low ridge of sane dissected by washes and sheet erosion.

River bed to north.
Condition: Eroding
Ceramics: Plain, Redware, BIR.



Description: Hohokam, surface.
Other Culture: Choppers, hammer stones, shell. Hohokam shards eroding

from sand ridge.

Arizona State Museum Site Number: Z-1-12
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2603
State Historic Preservation Office Report Number:
Date Described: November 10, 1960
Site area:
Site Depth: Surface
Surroundings: Blowout in sand ridge between sites 11 and 13. Gila River

bed to north.
Condition: Eroding
Ceramics: Lower Colorado River Buff.
Description:
Other Culture: Shell, hammerstone, choppers.

Arizona State Museum Site Number: Z-1-13
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2604
State Historic Preservation Office Report Number:
Date Described: November 10, 1960
Site area:
Site Depth: 0.5 meters +/-
Surroundings: Gila River bottom immediately to north.
Condition: Eroding
Ceramics: Redware, plain.
Description: Eroded sand ridges. Historic Papago.
Other Culture: Glass, china, metal, shells, choppers.

Arizona State Museum Site Number: Z-1-18
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2839
State Historic Preservation Office Report Number: 1942
Date Described: February 1988 (report date)
Site area:
Site Depth:
Surroundings: Gila River bottom immediately to north, in salt cedar thickets
Condition: Has been inundated by Gila River
Ceramics:
Description: Mineshaft
Other Culture:

Arizona State Museum Site Number: Z-1-25
Arizona State Museum Survey Report Number: 1993-395
State Historic Preservation Office Inventory Number: 3168
State Historic Preservation Office Report Number: 4747
Date Described: December 11, 1993



Site area: 80 x 30 meters
Site Depth: Open, depth unknown.
Surroundings: On dissected alluvial terrace one mile south of Gila River.

Desert pavement with cresote, grasses and composites.
Condition:
Ceramics: Gila Plain, Gila Bend variety or very faded Plain shards.
Description: Hohokam
Other Culture: Chipped stone, prehistoric ceramic, low density shards,

choppers, reduction site.

Arizona State Museum Site Number: Z-1-26
Arizona State Museum Survey Report Number: 1993-395
State Historic Preservation Office Inventory Number: 3168
State Historic Preservation Office Report Number: 4747
Date Described: December 11, 1993
Site area: 65 x 50 meters
Site Depth: Open, depth unknown
Surroundings: On dissected alluvium terrace one mile south of Gila River.

Desert pavement, scattered cresote.
Condition:
Ceramics:
Description: Hohokam?
Other Culture: Low to moderate density lithic scatter, with one mound,

chipped stone, and grindstone.

Arizona State Museum Site Number: Z-1-27
Arizona State Museum Survey Report Number: 1993-395
State Historic Preservation Office Inventory Number: 3168
State Historic Preservation Office Report Number: 4747
Date Described: December 11, 1993
Site area: 40 x 15 meter
Site Depth: Open, depth unknown, scatter.
Surroundings:
Condition:
Ceramics: None
Description: Hohokam?
Other Culture: Single episode resource procurement and processing site.

Arizona State Museum Site Number: Z-1-28
Arizona State Museum Survey Report Number: 1993-395
State Historic Preservation Office Inventory Number: 3168
State Historic Preservation Office Report Number: 4747
Date Described: December 11, 1993
Site area:
Site Depth: Shallow
Surroundings: Desert pavement, sparse cresote on terrace south of Gila

River.
Condition:
Ceramics:



Description: Trail, leading to Hohokam village site.
Other Culture:

Arizona State Museum Site Number: Z-1-34
Arizona State Museum Survey Report Number: 1994-401
State Historic Preservation Office Inventory Number:
State Historic Preservation Office Report Number:
Date Described:
Site area: 12 miles by 20-30 feet
Site Depth:
Surroundings: Lower Colorado River Plain, cresote dominated with desert

pavement, bursage, scattered mesquite and palo verde, and a few
saguaro.

Condition: Good to poor
Ceramics:
Description: Abandoned discontinuous segments of State Route 85 between

Mile Post 2.3 and 15.1. Most asphalt roadbed has been removed,
eroded or obliterated by construction where near new highway 85.
Originally built in 1939. Wood retaining walls present and act as
erosion control device.

Other Culture:

Arizona State Museum Site Number: Z-1-35
Arizona State Museum Survey Report Number: 1994-401
State Historic Preservation Office Inventory Number:
State Historic Preservation Office Report Number:
Date Described: January 25, 1995
Site area: 43 miles by 200 feet
Site Depth: Open
Surroundings: As above, cresote, bursage, mesquite, palo verde, and

various grasses and composites.
Condition: Good to excellent. Culverts have been upgraded to steel.
Ceramics:
Description: 24.3 mile route of Tucson, Cornelia, and Gila Bend Railroad,

built July 1915 to April 1916, from Gila Bend to Ajo. Tracks, elevated
and level graded. Remains of telegraph line present - poles, cross
arms, insulators, etc.

Other Culture:

Arizona State Museum Site Number: Z-2-1
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2606, 55, Gatlin N,R,

Site
State Historic Preservation Office Report Number: 27, 30
Date Described: January 25, 1958
Site area: 40 acres
Site Depth: Three to four feet in trash mound.
Surroundings: Flood plain of the Gila River, agriculture.
Condition:



Ceramics: Sacaton RIB, Sacaton Buff, Gila Plain, etc.
Description: Pure Sacaton Phase site of considerable size with several trash

mounds and very possibly one large house mound.
Other Culture: Tool refuse, manos, shell, chopper, evidence of cremation in

burnt shell and bone.

Arizona State Museum Site Number: Z-2-2
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2839
State Historic Preservation Office Report Number: 1942
Date Described: December 18, 1957
Site area: Fairly extensive
Site Depth: House site and trash mound
Surroundings: At edge of first terrace south of Gila River. Practically no

vegetation.
Condition:
Ceramics: Colonial and sedentary Hohokam, early Papago, Yuman.
Description: Three areas, Hohokam of Colonial and some Sedentary

occupation, mound with Papago Red?, Gila Bend Plain, and historic,
and early Papago.

Other Culture: Thermal fractured rock, manos, hammerstones, chips,
scrappers, china ware, metal, one quarter seal (Mexican) dated 1866.
Blue trade beads (1840s to 70s) reported found here.



Arizona State Museum Site Number: Z-2-3
Arizona State Museum Survey Report Number: 1964-4
State Historic Preservation Office Inventory Number: 2839
State Historic Preservation Office Report Number: 1942
Date Described: December 20, 1957
Site area: 120 x 60 yards
Site Depth: Shallow
Surroundings: Open area on first terrace to south of Gila River.
Condition: Eroding out.
Ceramics: Yuman
Description: Yuman.
Other Culture: Percussion worked stone scrappers, hammerstones.

Arizona State Museum Site Number: Z-2-4
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2609
State Historic Preservation Office Report Number:
Date Described: Prior to December 7, 1960
Site area:
Site Depth:
Surroundings:
Condition: Poor, eroded
Ceramics: Sacaton RlBI, Gila Bend, etc.
Description: Hohokam, Papago, etc.
Other Culture: Manos, shell, burnt bone, chipped stone, two potted

cremations.

Arizona State Museum Site Number: Z-2-5
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number:
State Historic Preservation Office Report Number:
Date Described: December 7, 1960
Site area:
Site Depth:
Surroundings: West bank Sand Tank Wash
Condition: Poor, eroded.
Ceramics: Papago Red, Papago BIR
Description: Shards.
Other Culture:

Arizona State Museum Site Number: Z-2-6 (Report missing from files, lost!)
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2611
State Historic Preservation Office Report Number:
Date Described:
Site area:
Site Depth:
Surroundings: Within Gila River flood plain.



Condition:
Ceramics:
Description:
Other Culture:

Arizona State Museum Site Number: Z-2-7
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2612
State Historic Preservation Office Report Number:
Date Described: September 22, 1979
Site area: 50 meters square
Site Depth: 0.5 meter
Surroundings: At edge of terrace remnant above flood plain of Gila River.

Fine sandy alluvial soil.
Condition: Historically plowed and graded. Adjacent areas under cultivation.
Ceramics: Shards and lithic scatter with Little Colorado Buff wear and utilized

flakes of fine brain basalt.
Description: Yuman. Shards and lithic scatter. Possibly trash midden or

burned structure.
Other Culture: Little Colorado Buff Wear, unworked conus shell.

Arizona State Museum Site Number: Z-2-10
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2615
State Historic Preservation Office Report Number:
Date Described: April 13, 1980
Site area: 100
Site Depth: Surface
Surroundings: Floodplain on desert pavement in cresote-bursage

communities.
Condition:
Ceramics:
Description: Hohokam
Other Culture: One shard scatter.

Arizona State Museum Site Number: Z-2-12
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2839
State Historic Preservation Office Report Number: 1942
Date Described: February 16, 1987
Site area:
Site Depth:
Surroundings: On the first terrace to south of Gila River, overlooking flood

plain. Site has been inundated.
Condition: Good.
Ceramics: Sacaton Red-on-Buff, Colorado Red, Papago Red.
Description: Habitation, Hohokam/Patayan/Papago. Multicomponent,

probable habitation site with nine artifact concentrations, plus several



additional, less discrete scatters. Historic/modern Papago structures
(corral, tank, pump house, windmill).

Other Culture: Chipped and grond stone, shell, turquoise.

Arizona State Museum Site Number: Z-2-13
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2839
State Historic Preservation Office Report Number: 1942
Date Described: February 16, 1987
Site area: 140 x 150 meters
Site Depth: Unknown
Surroundings: On first terreace south of the Gila River. Site has not been

inundated.
Condition:
Ceramics: Sacaton Red-on-Buff, Colorado Beige, Palomas Buff. Colorado

Red.
Description: Habitation, Hohokam, Patayan, Papago(?). Probable habitation

site with two major artifact concentrations on rises. Calcified bone
was observed eroding.

Other Culture: An old corral is also present.

Arizona State Museum Site Number: Z-2-14
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 2839
State Historic Preservation Office Report Number: 1942
Date Described: February 16, 1987
Site area: 3-7 x 20 meters
Site Depth:
Surroundings: Terrace south of the Gila River flood plain.
Condition: Livestock and rodent effects. Sheet flooding.
Ceramics: Hohokam plainware shards, primary flakes.
Description: Hohokam, shards and lithic scatter. Artifact scatter, priamry

lithic reduction principal activity on site. Part of larger site to south?
Other Culture:

Arizona State Museum Site Number: Z-2-15
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number:
State Historic Preservation Office Report Number:
Date Described: February 16, 1987
Site area: 25 x 55 meters
Site Depth:
Surroundings: Inundated tamarisk woodland on Gila River floodplain.
Condition: Inundated and overgrown with tamarisk.
Ceramics: Sacaton Red-on-Buff, plainware.
Description: Hohokam, artifact scatter. Artifact scatter on redige which might

have resulted from heavy equipment use. Chipped stone.
Other Culture:



Arizona State Musmeum Site Number: Z-2-31
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number: 1662
State Historic Preservation Office Report Number: 4017
Date Described: September 18, 1991
Site area: 500 x 250 feet
Site Depth: Little
Surroundings: Vegetation and landforms of Lower Colorado aspect of Lower

Sonoran Desert. Cresote common, with mesquite, plao verde,
ironwood along washes.

Condition: Trashed. Utility lines, wildcat dumping, some erosion, litter.
Ceramics: None observed.
Description: Historic/recreational. Historic non-indian. Cement pad, corral

remains, etc.
Other Culture: Scattered nails, tin cans, broken glass, beer bottles (modern).

Arizona State Museum Site Number: Z-2-32
Arizona State Museum Survey Report Number:
State Historic Preservation Office Inventory Number:
State Historic Preservation Office Report Number:
Date Described: December 10, 1991
Site area: 60 x 20 feet
Site Depth: 2-4 inches
Surroundings: Cresote, palo verde, ironwood, Russian thistle, grasses, etc.

Along US Highway 8 Business Route.
Condition: Fair to good.
Ceramics: None
Description: Concrete building foundations, historic anglo. Built 1959,

demolished prior to 1972.
Other Culture:

Arizona State Museum Site Number: Z-2-37
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number:
State Historic Preservation Office Report Number:
Date Described: August 14, 1994
Site area: 30 x 19,000 feet
Site Depth:
Surroundings: Cresote with grasses
Condition: fair
Ceramics:
Description: Pavement, old Highway 84. Used 1930s through 1960s.
Other Culture: Euro-American

Arizona State Museum Site Number: Z-2-38
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: June 20, 1994



Site area: 150 x 150 meters
Site Depth:
Surroundings: Cresote with grasses, on flats.
Condition: Fair. Offroad vehicle tracks mar surface.
Ceramics: Ceramic scatter.
Description: One fragment marine shell, 30-50 unidentified buffrware shards

withy quartz sand glaze.
Other Culture:

Arizona State Museum Site Number: Z-2-39
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: Linear
Site Depth: trail impression
Surroundings: Cresote, palo verde, acacia.
Condition: Fair. Vehicle and animal tracks, trench, off road track, old

telephone poles present.
Ceramics:
Description: 30-35 em wide trail, 215 meters long. Another 15 meter section.
Other Culture:

Arizona State Museum Site Number: Z-2-40
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: 150 x 16,360 feet
Site Depth:
Surroundings: Cresote, palo verde, saguaro.
Condition:
Ceramics:
Description:
Other Culture: Southern Pacific Railroad tracks and buffer. First used in

1879 and continuously in use to present.

Arizona State Museum Site Number: Z-2-41
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: 0.03-0.05 x 60 meters
Site Depth:
Surroundings: Cresote and Palo Verde in desert pavement.
Condition: Dumping and dirt road present.
Ceramics:
Description: Two short trail segments, cluster of fire-croaked rock, two lithic

artifacts. Two clusters of fire rocks possibly thermally altered.



Other Culture: Trail of unknown age or culture.

Arizona State Museum Site Number: Z-2-42
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: 0.3-0.5 x 180 meters
Site Depth:
Surroundings: Desert pavement with cresote and grasses. Nearby drainage

of palo verde.
Condition: Disturbed by vehicle, livestock and horse paths.
Ceramics:
Description: Trail, rock cluster of unknown age.
Other Culture:

Arizona State Museum Site Number: Z-2-43
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described:
Site area: 30 x 100 feet
Site Depth:
Surroundings: At edge of town, near highways, bridges and railroad tracks.
Condition: Currently in use since 1934. Good.
Ceramics:
Description: Bridge of three spans, concrete pilings, stylistically "Art Deco," in

National Register of Historic Places, on US Highway 8 Business.
Other Culture:

Arizona State Museum Site Number: Z-2-44
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described:
Site area: 500 x 1,200 feet
Site Depth: Impression of trial.
Surroundings: Cresote flats with palo verde.
Condition: Bisected by SR 85, otherwise undisturbed.
Ceramics: Lower Colorado Buffware, Hohokam buffware, Gila Plan (Salt and

Gila varieties), prehistoric ceramins.
Description: Trail 0.3-0.5 wide x 95 meters long, three others visible, bisected

by SR 85, of unknown age and unknown culture. Hohokam ring of
granite rocks, Ceramic age, shards of Hohokam buffware.

Other Culture:

Arizona State Museum Site Number: Z-2-45
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313



State Historic Preservation Office Report Number: 5319
Date Described: July 6, 1994
Site area: 150 x 250 meters
Site Depth:
Surroundings: Cresote flats with grasses, palo verde along drainage ways,

some saguaro.
Condition: Features n good condition, but disturbed by vehicle tracks.
Ceramics: Hohokam Red-on-Buff, Gila Plain, Gila and Salt varieties, Lower

Colorado Buffware, prehistoric ceramics.
Description: Two trail segments, five roasting features, one possible roasting

feature, ceramic shard concentrations, and lithic artifacts.
Other Culture: White chirt projectile, chiped stone, grindstone, two fallen

Burma Shave signs.

Arizona State Museum Site Number: Z-2-46
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 13, 1994
Site area: 215 x 330 meters
Site Depth: Surface, depth unknown
Surroundings: On bajada at edge of flood plain, of cresote, plao verde,

mesquite, with some desert pavement
Condition: Site disturbed by vehicle tracks
Ceramics:
Description: Of unknown culture and age, consists of roasting features,

including rock alignment and clusters, and possible trail segments
Other Culture:

Arizona State Museum Site Number: Z-2-47
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: 400 x 305 meters
Site Depth: Surface, unknown depth
Surroundings: Desert pavement, on low broad terrace, on lower bajada of

Maricopa Mountains, of cresote and palo verde.
Condition: Disturbed by highway construction and vehicle tracks
Ceramics: Small numbers of ceramic sherd scatters of Gila Plain (Salt

Variety), possible Lower Colorado Buffware, Hohokam Buffware
Description: Site comprised of five trail segments, two rock features, a lithic

and ceramic scatter
Other Culture: One fragment of historic glass

Arizona State Museum Site Number: Z-2-48
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319



Date Described: July 11, 1994
Site area: 460 x 400 meters
Site Depth: Surface, depth unknown
Surroundings: Terrace on lower bajada of Maricopa Mountains, of cresote,

palo verde and ironwood
Condition: Disturbed by highway construction and bulldozer activity
Ceramics: Three ceramic sherd concentrations, of Lower Colorado River

Buffware, Hohokam Buffware
Description: Fiften trail segments, five rock features, three ceramic sherd

concentrations, and a general artifact scatter
Other Culture:

Arizona State Museum Site Number: Z-2-49
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 14, 1994
Site area: 240 x 60 meters
Site Depth: Surface, unknown depth
Surroundings: Slope and terrace on lower bajada of Maricopa Mountains, of

palo verde, ironwood, saguaro, and dense desert pavement
Condition: Disturbed by highway construction and offroad vehicle tracks
Ceramics: Sherds of Gila Plain (Salt variety)
Description: Two trail segments, two clearings in desert pavement, rhyolite

reduction locus, lithic scatter, and a ceramic scatter
Other Culture:

Arizona State Museum Site Number: Z-2-50
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 31,1994
Site area: 425 x 90 meters
Site Depth: Surface, depth unknown
Surroundings: Terrace on lower bajada of Maricopa Mountains, of cresote,

palo verde, ironwood, saguaro, bursage ans cholla, desert pavement.
Condition: Relatively undisturbed except for highway construction
Ceramics:
Description: Two trail segments, a rock ring and several lithic scatters
Other Culture:

Arizona State Museum Site Number: Z-2-51
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 7,1994
Site area: 365 x 365 meters
Site Depth: Surface, depth unknown



Surroundings: On terrace remnants on lower bajada of Maricopa Mountains,
of cresote, palo verde and ironwood

Condition: Site disturbed by highway construction
Ceramics:
Description: Six trail segments, two rock clusters, pot/basket rest or trail

marker, a quartz scatter, a ceramic pot break, lithic artifacts.
Other Culture: 1920s tobacco tin

Arizona State Museum Site Number: Z-2-52
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: 335 x 305 meters
Site Depth: Surface, depth unknown
Surroundings: Cresote, palo verde and ironwood, on terrace on lower bajada

of Maricopa Mountains.
Condition: Disturbed by highway construction and offroad vehicles
Ceramics:
Description: Seven trail segments and a primary metavolcanic flake
Other Culture:

Arizona State Museum Site Number: Z-2-53
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: 215 x 275 meters
Site Depth: Surface, depth unknown
Surroundings: Desert pavement, cresote, palo verde and ironwood
Condition: Disturbed by highway construction and numerous offroad vehicle

tracks
Ceramics: A Gila Plain, Salt variety or Hohokam Buffware sherd, a maroon

chert flake, a brown char biface.
Description: Four trail segments and artifact scatter.
Other Culture: a "Burma-Shave" sign

Arizona State Museum Site Number: Z-2-54
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11, 1994
Site area: 60 x 305 meters
Site Depth: Surface, depth unknown
Surroundings: Upper surface of terrace, desert pavement, with cresote, palo

verde, ironwood and mesquite
Condition: Disturbed by highway construction
Ceramics: .
Description: Two trail segments and a quartz scatter



Other Culture:

Arizona State Museum Site Number: Z-2-55
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: July 11,1994
Site area: 30 x 305 meters
Site Depth: Surface, depth unknown
Surroundings: On broad flat terrace, with cresote, palo verde and ironwood
Condition: Highway construction, bulldozer disturbance
Ceramics: At least 10 Gila Plain, Salt variety
Description: Two trail segments and concentration of ceramic sherds.
Other Culture:

Arizona State Museum Site Number: Z-2-58
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: June 13, 1994
Site area: 400 x 400 feet
Site Depth:
Surroundings: On bank Sand Tank Wash, of mesquite, palo verde and

ironwood, in Cresote and grass flats.
Condition: Features deteriorating, modern and historic trash dumping.
Ceramics:
Description: Homestead filed in 1930. Remains two cement footers, a hole

(well?), wood foundation, two corral/pen features. 1900 to 1940s
trash plus modern trash.

Other Culture:

Arizona State Museum Site Number: Z-2-59
Arizona State Museum Survey Report Number: 1994-330
State Historic Preservation Office Inventory Number: 3313
State Historic Preservation Office Report Number: 5319
Date Described: June 13, 1994
Site area: 700 x 200 feet
Site Depth:
Surroundings: Bank of Sand Tank Wash, of mesquite, palo verde, and

ironwood of Cresote and grass desert.
Condition: Features deteriorating. Historic and modern trash dumping.
Ceramics:
Description: Home stead of 1936. Various remains of structures.
Other Culture:



•

•

APPENDIX C

FEDERAL AND STATE RECORDS



ALL LANDS TITLE
P.o. Box 56398, Phoenix, AZ 85079

(602) 242-7921 Fax (602) 242-4493

DATABASE (ASTM) SEARCH

YOUR FILE NO: 99541

ALT FILE NO: 1528D

DATE: October 14, 1999

ALL LANDS TITLE hereby reports the search results of Federal and State
Databases according to ASTM standards for Phase I Environmental Site
Assessments E 1527-97. This is a confidential, privileged and protected
document for the use of EEC. All Lands Title is not responsible for errors
in the available records. The total liability is limited to the fee paid for
this report.

1. The land referred to in this report is located in Maricopa County,
Arizona, described as follows:

Property being in Sections 3 to 10, 15 to 22 & 27 to 34, Township 5
South, Range 4 West; Sections 1 to 36, Township 5 South, Range 5
West, Sections 1 to 18, Township 6 South, Range 4 West; and
Sections 1 to 18, Township 6 South, Range 5 West, Gila and Salt
River Base and Meridian.
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SUMMARY

FEDERAL &SJATE ENVIRONMENTAL RECORDS

NFL
WQARF
CERCUS
RCRA Compliance
RCRA CORRACTS TSD
RCRA TSD FACILITIES
RCRA Generators
ERNS
State Emergency Log
Landfills
LUST
UST
Dry well
ADWR Well
ACIDS
SARA

DEFINITIONS:

o
o
o
1
2
1
5
2
15
2
23
39
o
see attached report
5
2

ACIDS
ADWR
ADEQ
CERCLA
CERCUS
CORRACTS
EPA
ERNS
LUST
NFRAP
NPL
RADIUS
RCRA
SARA
TSD
UST
WQARF

Arizona CERCLA information & Data System
Arizona Department of Water Resources
Arizona Department of Environmental Quality
Comprehensive Environmental Response, Compensation and Liability Act
Federal CERCLA List
TSD Facilities subject to Corrective Action under RCRA
US Environmental Protection Agency, Region IX
Emergency Response Notification System
Leaking Underground Storage Tank
CERCLA Sites which have no further remediation actions planned
National Priority List (Superfund)
by defmition includes subject property measured from exterior boundaries
Resource Conservation and Recovery Act
Superfund Amendment and Reauthorization Act
Treatment, Storage, Disposal Facility
Underground Storage Tank
Water Quality Assurance Revolving Fund
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SUPERFUND NATIONAL PRIORITIES LIST (NPL)

Under Section 105 of the Comprehensive Environmental Response, Compensation and Liability Act the
Environmental Protection Agency established a National Priorities List (NPL) of Superfund sites. Inclusion
on the NPL reflects a significant risk to public health and the environment and indicates a Federal. Priority
to remediate the site. This database is provided by the Arizona Department of Environmental Quality, dated
June, 1999, and searched to identify all NPL sites within subject boundary.

No National Priorities List (NPL) Sites were found located within subject boundary.

WATER QUALITY ASSURANCE REVOLVING FUND (WQARF)

The state of Arizona established a remedial program under A.R.S. 49-282 to facilitate the conservation and
clean-up of Arizona drinking water and water sources. Under the authority of the WQARF program, the
state actively identifies any actual or potential impact upon state waters, evaluates the extent of
contamination, identifies parties responsible, and provides money grants to assist in clean-up activities.
This database is provided by the Arizona Department of Environmental Quality dated June, 1999, and
searched to identify all WQARF sites within subject boundary.

No WQARF Registry Sites were found located within subject boundary.

EXAMINER'S NOTE: See information on Gila Bend Auxiliary Air Field Department of Defense Site
attached.
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FEDERAL CERCLIS LIST

The CERCUS list contains sites which are either proposed to or on the NPL and sites which are in the
screening and assessment phase for possible inclusion on the NPL. Those sites on the NFRAP list have no
further remediation action planned. This database is provided by EPA through the Right of Know Net by
OMB Watch and Unison Institute dated September, 1999, and searched for facilities within subject
boundary.

No CERCUS facilities were found located within subject boundary.

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) COMPLIANCE
FACILITIES

The RCRA Compliance Log lists facilities that have been or presently are under investigation for non
compliance with RCRA regulations. Each facility listed manages hazardous waste through generation,
transportation, storage, treatment, or disposal. Inclusion of any facility on this list indicates a history of
compliance problems and RCRA regulatory violation. This database is from the Arizona Department of
Environmental Quality RCRA Compliance Log, dated July, 1999, and searched for compliance facilities
within subject boundary.

ill EPAID FACILITY ADDRESS
2290 AZD982485880 Agmet Metals 1100 Butterfield Trail
2039 Resource Processing Inc 521 Butterfield Rd
1625 AZ4570024139 Luke Afb - B G Range Usaf
2064 AZ9570024 139 Luke Afb-B G Rangel (Usaf)
2093 AZD982485880 Agmet Metals 1100 Butterfield Trail
2141 AZ8170024139 Luke Afb-B G Range(Usaf)
2251 AZ4570024139 Luke Afb - B G Rangel(Usaf) 18 & Mex Brdr
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CORRACTS TSD FACILITIES

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in
the generation, transportation, treatment, storage, or disposal of hazardous waste. This database is from the
Arizona Department of Environmental Quality RCRA Log dated September, 1999, and checked for Federal
RCRA CORRACTS TSD Facilities which occurred within subject boundary.

EPAID FACILTY ADDRESS
AZ4570024 139 Usaf Luke Air Force Range Bounded By 1-8& Mexican Border

AZD982485880 Agmet Metals Of Az I 1100 Butterfield Trail

TSD FACILITIES

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in
the generation, transportation, treatment, storage, or disposal of hazardous waste. Inclusion on the TSD
Facilities list does not exclude being on the CORRACTS Facility List. This database is from the Arizona
Department of Environmental Quality RCRA TSD Facilities, dated September, 1999, and checked for
Federal TSD Facilities which occurred within subject boundary.

EPAID
AZ4570024 139

FACILTY
Usaf Luke Air Force Ran e S

STATUS

TSD TVPE(S):
L = LAND DISPOSAL
I = INCINERATION
B = BOILERS AND INDUSTRIAL FURNACES
S = STORAGE AND TREATMENT
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RESOURCE CONSERVATION AND RECOVERY ACT FACILITIES (RCRA)

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in
the generation, transportation, treatment, storage, or disposal of hazardous waste. This database is from the
Arizona Department of Environmental Quality RCRA Log dated September, 1999, and checked for Federal
RCRA Small (less than 1000 kg/month of non-acutely hazardous waste) & Large Generators (at least 1000
kg/month of non-acutely hazardous waste or 1 kg/month of acutely hazardous waste) located within subject
boundary.

EPAID FACILTY ADDRESS NOTIF. STATUS
DATE

AZD981613698 Telles Inc Paloma Ranch Paloma Ranch Po Box 914 11/17/86 SQG
AZOOO I019728 Southern Pacific S Martin And Railroad 2/15/95 SQG

Transportation Tracks
AZ4570024139 Usaf Luke Air Force Range Bounded By 1-8& Mexican 8/18/80 LQGITRN

Border
AZD981575 178 Southem Pacific Trans Co One Mile W Of Town
AZROOOOO 1707 Resource Processing Land 521 Butterfield Trail 10/18/95

Corp

CODES:

LQG:
SQG:
CEG:
TRN:
•

Largc quantity generator
Small quantity generator
Conditionally Exempt generator
Transporter
facility notified but is not now engaged in that activity
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FEDERAL EMERGENCY RESPONSE NOTIFICATION SYSTEM (ERNS) LIST

The ERNS list is a national database used to collect information on reported releases of oil and hazardous
substances. This database is provided by EPA through the Right of Know Net by OMB Watch and Unison
Institute from 1983 to September, 1999, and checked for incidents which occurred within subject boundary.

ill DATE LOCATION MATERIAL QUANTITY UNITS DETAILS
304466 1/14/1993 Gila Bend Afb OIL: 0 UNK Underground Storage

Bldg 16 DIESEL Tank/Leaked Due To
Corrosion

465408 3/22/1990 Gila Bend JET FUEL: 100 GAL Tank Truck / Valve On
& Auxillary Fld JP-4 Tank Truck Failed.
162649 At The Main

Gate
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HAZARDOUS MATERIAL INCIDENTS

The Arizona Department of Environmental'Quality (ADEQ) Response Team documents spills and
incidents involving hazardous materials that are reported to the unit. This database is from the Arizona
Department of Environmental Quality Emergency Response Log from 1984 through June, 1999, and
checked for hazardous material incidents which within subject boundary.

ill DATE FACILITY ADDRESS DETAILS
99-025-B 9/22/1998 Sr 85, Mp 3.2 Trejo 8000 Gals. Gasoline From Tanker
99-056-E 12/7/1998 435 W. Pima Treio Oil 20 Gals. Unleaded Gasoline From Line
97-034-C 5/29/1997 3006 Butterfield Texaco, Inc. Diesel From Ust

Trail
97-005-D 1/21/1997 West 315 th Ave Unknown Waste Oil

And Watermelon
Rd

85-137 11/12/1985 Rest Area Unknown 1-55-Gal. DrumlUnk Powder
86-039 I 4/15/1986 1-8 Frontage Rd Southern Pacific 8-10000 GalslMethyl Methacrylate

I Railway
87-063 3/17/1987 Florenco's Bulk 500 GalslInorganic Nitrogen Som.

Fertilizer
90-021A 1 3/7/1990 Sr 85, Mp 137 Don Keith 5000 Gals/Oil (#6 Fuel)

Trucking
90-022B 3/22/1990 Gila Bend Af 100 GalslFuel (Jp-4)

Auxilliarv Field
90-043D 3/22/1990 Sr 85 Usaf Gila Bend 100 GalslFuel (Jp-4)

Air Field
93-040-A 7/15/1993 Patterson Rd (W Pierce Aviation Pyrethrin/Orthene/Aircraft

Sr 85, Mp 138)
93-047-F 9/15/1993 1-8, Mp 60 Adot CyanidelDrum
94-040-B 7/6/1994 Dps Substation Unknown Aluminum Powder/Jar
96-013-A 1/25/1996 521 Butterfield Rd Recycling LeadIDirt Pile

Processes, Inc
96-040-D 8/20/1996 209 E Pine St Maricopa Co ToiletlMercury

Sheriffs Ofc
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LANDFILLS

The state of Arizona maintains listings of closed and permitted, operating landfills and solid waste dump
sites. Lists of closed facilities are not necessarily complete - older dumping areas may not be documented.
This database is from the Arizona Department of Environmental Quality Waste Programs Division; Solid
Waste Section Directory of Arizona Active and Inactive Landfills dated May, 1998, and checked for active
and inactive landfills located within subject boundary.

FACILITY LOCATION SECffWNIRNG
Gila Bend Closed Solid Waste Landfill 3.4 mi N of AZ 85 on the W side of US 80 16/5S/4W
Resource Processing Inc. Municipal Central portion of Gila Bend Basin 5/6S/4W
Solid Waste Landfill
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REGISTERED LEAKING UNDERGROUND STORAGE TANKS
(LUST)

Owners ofUSTs are required to report to the Arizona Department of Environmental Quality any and all
releases of tank contents for which ADEQ maintains an ongoing fIle documenting the nature of
contamination and the status of each such incident. This database is from the ADEQ LUST Log dated July,
1999, and searched for LUST sites located within subject boundary.

ID LUSTID FACILITY ADDRESS DATE DATE P
NO OPEN CLOSED CODE

0-000208 0360.01 Arizona Dept Of Sr 85, MP 120 11/6/87 11/30/98 5
Public Safety

0-000274 13256.01 Adot Gila Bend 1300 E Pima 12/16/93 OPEN 1
Maintenance Yard St

0-001615 2233.01 Adot Gila Bend Rest 1-8 MP 123.4 3/18/92 4/30/96 6
2233.02 Stop E 2/25/93 12/21/95 5

0-002285 3026.01 Gila Bend Unified 308 NMartin 9/15/93 1 /16/97 5
School #24 Ave

0-002293 i 483001 Gila Feed Yards 1-8 Exit III 1 /30/98 8/5/98 5
I InclDon Martin

0-002514 !4711.01 Holt's Texaco 3006 6/2/97 OPEN 2

I Butterfield
I Trail

0-002515 I4389.01 Holt Oil Company 111 S Martin 3/27/96 6/5/96 5
i Inc Ave

0-002845 144 17.01 Bill King's Exxon 302 W Pima St 4/12/96 OPEN 2
14417.02 2/17/98 OPEN 2

0-003050 I0266.01 Gila Bend Sheriffs 303 E Pima St 1/16/87 2/26/87 5
0266.02 Office 3/8/96 10/29/97 5

0-003157 4456.01 Alliance Self 620 W Pima St 5/15/96 12/24/98 5
4456.02 ServiceIWilbow 5/15/96 OPEN 2
4456.03 5/15/96 OPEN 2

0-003979 1326.01 Paloma Ranch Star Rt 1 Box 6/25/90 OPEN 1

11326.02 175 6/25/90 OPEN 4
1326.03 6/25/90 OPEN 1
1326.04 6/25/90 OPEN 4

0-005127 i 2650.01 Saguaro Tigermart 435 W Pima St 1/25/93 3/31/95 5S
I Express

0-005141 ! 0471.01 Trejo OiVGiia Bend 1-8 & Hwy 84 6/15/88 9/24/96 5S
i 0-171.02 Fwy Exxon 2/14/92 4/17/98 5
I 0-171.03 2/14/92 4/17/98 5
i 0471.04 2/14/92 4/17/98 5
: 2194.01 2/14/92 9/24/96 7

0-005808 ~ 2635.01 Gila Bend Air Force Az State Rt 85 1/14/93 OPEN 2
I 2635.02 Field S OfI-8 1 /14/93 8/20/96 6
I 2635.03 I /14/93 8/20/96 6

2635.04 3/15/93 8/20/96 6
2635.05 3/15/93 8/20/96 6
2635.06 3/15/93 8/20/96 6
2635.07 10/4/94 OPEN 3
2759.01 4/13/93 8/20/96 7
3751.01 10/4/94 8/20/96 7
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REGISTERED LEAKING UNDERGROUND STORAGE TANKS
(CONT.)

ill LUST FACILITY ADDRESS DATE DATE P
IDNO OPEN CLOSED CODE

0-005910 4469.01 Gila Bend State Rt 85 5/23/96 1 /8/99 5
4469.02 Municipal Airport 5/23/96 12/17/98 5S
4469.03 5/23/96 3/12/97 6
4469.04 11/24/97 12/17/98 5S

0-006107 4471.01 Paloma Motors 308 E Pima 5/24/96 OPEN 4
4471.02 5/24/96 OPEN 3

0-006794 I 1709.01 Evelyn J Hill 500 W Pima 2/25/91 5/4/95 5
0-006908 11439.01 Richard Cantu NW Corner Of 9/13/90 6/8/98 5

/Louise Lindner PimaRd&
i

Capital RI
0-007527 i 1222.01 Ed & Tom's 800 PimaHwy 4/18/90 10/28/96 5

I 1222.02 Truckstop 4/18/90 10/28/96 5
0-008066 4410.01 Miccia Petroleum 121 WPima 3/27/96 OPEN 2

4410.02 3/27/96 OPEN 2
4410.03 3/27/96 OPEN 2
4410.04 3/27/96 OPEN 2

0-008258 I 4496.01 Town Of Gila 274 E Stout St 6/12/96 OPEN 2
14496.02 Bend 6/12/96 OPEN 2

4496.03 6/12/96 OPEN 2
0-008889 i 4425.01 Jack Weidner Gas 401 W Pima 4/12/96 OPEN 2

: 4425.02 Station 3/13/98 OPEN 2
! 4425.03 3/13/98 OPEN 2
I 4425.04 3/13/98 OPEN 2

0-008911 ! 4470.01 City Of Gila Bend 120 Stout 5/23/96 OPEN 2
; 4470.02 5/23/96 OPEN 2
I 4470.03 5/23/96 OPEN 2

0-009033 I 4633.0 I Robert Gills 302 E Pima 1/2/97 6/10/97 5
i 4633.02 !Martha Gills Trust 1/10/97 6/10/97 5

P CODE (Leaking UST Priority):

I Kno\\'n or Prohable Effect on GW
ICR GrOl:nd" ater ("ase - Closure Request
I D Grol!lld" :Iter I)elined, Remediation Pcnding
IF Free Product un GW
1M GW Ddined 8:. < AWQS
IMV GW Dclined &. < AWQS; Soil Portion needs TPH Vemur
2 Undclined or Unknown Soil Contamination
2CR Undclined IUnknown Affect on Soil - Closure Request
2S Suspected Release - Unconfirmed
3 Soil Contamination Defined but >SSCLS in Ground
4 Potential Lust Soil Case Closure
4CR Potential Closure with Closure Report
4G Potential Closure for Case Affecting GW
5 Closed Lust SlIil Case
5G Closed Lust Groundwater (and Soil)Case
5R Closed I.ust Suil Case by Risk Assessment I RI8-7-206
5RG Closed SlIil I GW Case with RA for Soil
5S Closc'd Suspected Release Case (False Alarm)
6 Case Referral - not in UST Jurisdiction
7 Lust Case Combined - Closed Out
8 Suspected Release becomes Confirmed
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REGISTERED UNDERGROUND STORAGE TANKS
(UST)

State (A.R.S. 49-1001 to 1014) and Federal (RCRA Subtitle I) laws require that persons who own or have
owned underground storage tanks containing "regulated substances" complete a notification form and
register the tlllk with the state. This database is from the Arizona Department of Environmental Quality
UST Log dated January, 1999, and searched for UST sites which occurred within subject boundary.

ill FACILITY ADDRESS
0-004432 Abandoned Service Station 215 W Pima
0-004433 All American Laundry & Arcade 406 E Pima
0-003157 Alliance Self ServiceIWilbow 620 W Pima St
0-000208 Arizona Dept Of Public Safety Sr 85, MP 120
0-002373 Gill Henry Texaco Foodmart 621 W Pima
0-002845 Bill King's Exxon 302 W Pima St
0-002467 Bill's Texaco 619 WPimaRd
0-001196 Circle K # 225 500 Pima St
0-007527 Ed & Tom's Truckstop 800 Pima Hwy
0-003158 Eimers Self Service 208 W Pima St
0-006794 Evclvn.l Hill 500 W Pima
0-009163 Gib Bend M.P. 855.9
0-005808 Gila Bend Air Force Field Az State Rt 85 S OfI-8
0-000274 Gib Bcnd Maintenance Facility 1300 E Pima St
0-005910 Gila Bcnd Municipal Airport State Rt 85
0-001615 Gib Gend Rest Stop 1-8 MP 123.4 E
0-003050 (jib Bend Sheriffs Office 303 E Pima St
0-002285 Gila Bend Unified School #24 308 N Martin Ave
0-000055 Gib Bend Vortac 3 Mi E OfHwy 85
0-002293 Gila Feed Yards Inc Interstate 8 Exit 111
0-003276 Gib Redi-mix Old Us 80 & Stout Rd
0-002515 Holt Oil Company Inc 111 S Martin Ave
0-002514 Holt's Texaco Truckstop 3006 Butterfield Trail
0-002990 Los An!:!.eles Dist Corps/en.gineers Painted Rock Dam Rd
0-006908 Louise Lindner Estate NW Corner Of Pima Rd & Capital R
0-008066 Miccia Petroleum 121 W Pima
0-000936 Iv[inutc Mart #20 942 E Pima Rd
0-002232 :\icks Self Serve 640 W Pima Rd
0-006107 l'alol1la iV[otors 308 E Pima
0-003979 I'~11l\11l~1 Ranch Star Rt 1 Box 175
0-003601 !)aln1l1~~ School 1-8 & Paloma Rd
0-009033 Robert Gills/Martha Gills Trust 302 E Pima
0-005127 S~lIal\) Tigermart Express 435 W Pima St
0-004493 Shelton Alliance 1107 E Pima
0-008258 To\\n Of Gila Bend 274 E Stout St
0-005141 Trl'jo Oil/Gila Bend Fwy Exxon 1-8 & Hwy 84
0-005563 Wa1lel: Lake Door Co Star Rt Box 500 Hwy 80
0-006006 We,;tcr:l Chevron 204 E Pima
0-009412 I.on,:\ Country Store #296 820 W Pima Rd
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ADEQ DRY WELL REGISTRATION DATA BASE

Dry wells arc constructed for the purpose of collecting stonn waters. Dry wells are required to be registered
with ADEQ. This database is from the ADEQ dry well registration database dated June, 1999, and searched
for dry wells located within subject boundary.

No registered dry wells were found located within subject boundary.

ARIZONA RADIATION REGULATORY AGENCY
HOME RADON SURVEY

The Arizona Radiation Regulatory Agency, in cooperation with the EPA, initiated a program to measure
radon concentrations with the primary goal of determining the statewide distribution of radon and identify
areas of potentially high concentt·ations. This database is from the ARRA Home Radon Survey revised
June 16, 1993, for the subject property zipcode.

ZIPCODE HIGH VALUE in NO. OF TESTS TESTS <4.0 TESTS at 4.0+
picoCuries/liter pCiIL pCilL

85337 1.9 3 3 0
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ARIZONA DEPARTMENT OF WATER RESOURCES
WELL REPORT

This database is ti·om the Arizona Department of Water Resources Well Report Operations Division
Report, dated March, 1999. This report identifies existing wells sequenced by legal description and
checked for inclusion of subject site and adjacent properties within subject boundary.

SEE ATTACHED REPORT

99-1528D 14 of 16



A1UZONA CERCLA INFORMATION AND DATA SYSTEM
(ACIDS)

The ACIDS list consists of locations and facilities subject to investigation under the Federal CERCLA and
state WQARF programs. Inclusion of any facility on this list does not indicate contamination, threat of
contamination or violation of state or federal statutes. This database is provided by the Arizona Department
of Environmental Quality, dated June, 1999, and searched to identify all ACIDS sites within subject
boundary.

ID EPAID FACILITY ADDRESS
0699 Gila Bend Auxiliary Field "0"
0705 Williams Field Bomb Target Range #9
0733 Dateland Air Force Auxiliary Field
0738 Williams Field Bomb Target Range #9
0939 Gila Bend Auxiliary Field-Luke Afb
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SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) TITLE
III EXTREMELY HAZARDOUS SUBSTANCES SITES

Under the Community Right-To-Know portion of SARA, facilities which must prepare, or have available,
material safety data sheets (MSDS) and must submit either copies of the MSDS or a list of the chemicals to
the State Emergency Response Commission. This Database is from the SARA Title ill List dated
September, 1999, and searched to identify all SARA sites within subject boundary.

ID EPAID FACILITY ADDRESS

GB-3 Prp/Summit Fms/Gila Har 1-8 & Paloma Dr

GB-4 Us West Communications 20 W Papago Ster
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Gila Bend Auxiliary Air Field

The Gila Bend Auxiliary Field is located approximately 2 miles south of Gila Bend off of
State Highway 85. The facility dates to the early 1940's when it was part of the Gila Bend
Gunnery Range. It was an active Air Force facility until approximately 1995. It was used
in support of aircraft using the adjacent Barry M. Goldwater Range and for maintenance
of the range and range targets. This activity is now supported by private contractors
utilizing portions of the former facility.

In 1994 the Air Force conducted Site Investigations of two sites at the facility, the former
fire training area FT-27 and a nearby maintenance area. Limited contamination was
found at the former fire training area with a determination that it did not poise a threat to
groundwater. Sampling of the maintenance area did not reveal any contamination
warranting further action. The facility is managed, for environmental purposes, by Luke
Air Force Base, Glendale, Arizona.

For further information, please contact ADEQ Project Manager Lou Minkler at (602)207
4187. Outside the Phoenix area, please call (800)234-5677, ext. 4187.

No current site map is available.
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APPENDIX D

ARIZONA WATER WELL LOG FOR PROJECT AREA



10/0/93
ARIZONA DEPARTMENT OF WATER R' URCES WELL REGISTRATION REPORT

CODE DEFINITIONS

aUAD: B .. TOWNSHIP IS NORTH AND RANGE IS WEST A a TOWNSHIP IS NORTH AND RANGE IS EAST
C a TOWNSHIP IS SOUTH AND RANGE IS WEST D CI TOWNSHIP IS SOUTH AND RANGE IS EAST

Sections

6 5 4 3 2 1
-

7 8 9 10 11 12
-
18 17 16 15· 14 13

19 20 21 22 23 24

30 29 26 27 26 25

31 32 33 34 35 36

B, A
NW NE

SW SE

C DWELL TYPE CODES:
E .. EXEMPT D .. DOMESTIC/STOCKWATERING N '" NON-EXEMPT
o a NON·DOMESTIC PaGROUNDWATERWITHDRAWALPERMIT
Q .. NEW/REPLACEMENT WELL IN NEW LOCATION
S '" SERVICE T. NON-SERVICE X. MONITORJPIEZOMETER Q ted
Z. EXPLORATION uar er 0 es

Q1 IS A QUARTER SECTION (160 ACRES)
02 IS A QUARTER OF A QUARTER SECTION (40 ACRES)
03 IS A QUARTER OF A QUARTERJQUARTER SECTION (10 ACRES)

aTR CODES: A a NE B a NW c .. SW DIS SE

PUMP CAP .. PUMPING CAPACITY OF WELL IN GALLONS PER MINUTE
WELL DEPTH .. THE DEPTH OF THE WELL IN FEET
CASE DPTH .. THE DEPTH OF THE WELL CASING iN FEET
CASE DIAM '" THE DIAMETER OF THE CASING IN INCHES
WATER LEVEL .. DISTANCE IN FEET FROM THE LAND SURFACE TO WATER

WATER USE CODES:
A.. IAAIG B..UTILITY C..VACANT/COMMERC. D..DOMESTIC E..MUNICIP F..INDUSTR G.RECREATION H·SUBDIVIS
I.MINE J.STOCK KaEXPLORATION L.DRAINAGE M..MONITOR NaTEST O..OTHERS

WELL USE CODES:
A",ANOOE B",GROUNDING C=CAPPED D",DRAINAGE G=SEISMIC HOLE H=HEAT RESERV. MaMINERAL EXPLOR.
N=CATHODIC OaOBSEAVATION/MONITOR PICPIEZOMETER QaMONITOR T..TEST HOLE U-ABANDONED
W=WATER PRODUCTION XaWASTE DISPOSAL ZaDESTROYED



ALL LANDS TITLE
P.o. Box 56398, Phoenix, AZ 85079

(602) 242-7921 Fax (602) 242-4493

ARIZONA DEPARTMENT OF WATER RESOURCES
WELL REPORT

ALT FILE NO: 99-1528 ADWR

DATE: October 14, 1999

ALL LANDS TITLE hereby reports the search results of the Arizona Department of Water Resources. This is a
confidential, privileged and protected document for the use of EEC. All Lands Title is not responsible for
errors in the available records. The total liability is limited to the fee paid for this report. This database is from
the Arizona Department of Water Resources Well Report Operations Division Report, dated March, 1999. This
report identifies existing wells sequenced by legal description and checked for wells within subject property
boundaries.



Water Uses

CODES AND DEFINITIONS

Legal Description

A
B
C
D
E
F
G
H
I
J
K
L
M
N
o
R
T

Irrigation
Utility (Water Co.)
Commercial
Domestic
Municipal
Industrial
Recreational
Subdivision
Mining
Stock
Other - Exploration
Drainage
Monitoring
None
Other - Non-Production
Recharge
Test

A Northeast
B Northwest
C Southwest
D Southeast

Q Quadrant
T Township
R Range
S Section
160 Quarter of Section (160 Acres)
40 Quarter Quarter of Section (40 Acres)
10 Quarter Quarter Quarter of Section (10 acres)

DTW Depth to Water
REG No. Well Registration Number

2
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APPENDIX E

EXISTING FACILITIES HYDRAULIC CALCULATIONS



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 6, 1999
CONCENTRATION POINT C17

3-SPAN (12.5-FT) WOOD BRIDGE
RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

685.0
0.0062
0.0400
0.01
0.01

12.5

====================================================================

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Velocity Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

8.00
6.81
0.426
0.72
8.72

100.60
12.66

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C54

4-10'X8'X52' RCBC
I-8 WB

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
8.00
8
1
0.0120
0.20

52.0
0.0048

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

740.0
740.0

1. 00
7.00

8.99
8.99

8.22
8.45

4.78
4.78

5.54
5.54

4.78
4.78

15.49
15.49

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C54

4-10'X8'X47' RCBC
1-8 EB

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
8.00
8
1
0.0120
0.20

47.0
0.0048

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) '( ft) (ft) (fps)

740.0
740.0

1. 00
7.00

8.99
8.99

8.23
8.46

4.78
4.78

5.54
5.54

4.78
4.78

15.49
15.49

====================================================================

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C54
THREE 12-FT SPAN BRIDGE

RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

565.0
0.0048
0.0400
0.01
0.01

12.0

====================================================================

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Velocity Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

7.99
5.85
0.366
0.53
8.52

96.55
12.16

====================================================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C55

2-6'X3 1 X68.5 1 RCBC
1-8 WB

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

6.00
3.00
8
1
0.0120
0.20

68.5
0.0050

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

115.0 1. 00 3.89 3.22 1. 96 2.25 1. 96 9.80
117.0 1. 00 3.99 3.27 1. 98 2.28 1. 98 9.85
118.0 1. 00 4.03 3.29 1. 99 2.29 1. 99 9.87
117.0 2.50 3.99 3.27 1. 98 2.28 1. 98 9.85
117.0 2.80 3.99 3.43 1. 98 2.28 1. 98 9.85

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C55

2-6'X3'X46.5' RCBC
1-8 EB

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning~s Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

6.00
3.00
8
1
0.0120
0.20

46.5
0.0050

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

117.0 2.80 3.99 3.48 1. 98 2.28 1. 98 9.85

====================================================================

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C55
1-3'-10" X 3'-6" CMPA

RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

3.60
2
2
0.0240
0.70

100.0
0.0050

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

70.0 0.50 4.51 5.26 3.60 2.60 2.60 8.88
60.0 0.50 3.82 4.46 3.60 2.41 2.41 8.29
50.0 0.50 3.38 3.75 3.60 2.19 2.19 7.71
40.0 0.50 2.93 3.14 2.84 1. 95 1. 95 7.11
40.0 3.00 2.93 3.37 2.84 1. 95 3.00 4.41

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C56

2-10'X8'X45' RCBC
1-8 WB ..

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
8.00
8
1
0.0120
0.20

45.0
0.0025

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

740.0
740.0

1. 00
7.50

8.99
8.99

8.34
9.07

6.09
6.09

5.54
5.54

6.09
7.50

12.14
9.87

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C56

3-SPAN (11.5', 12', 11.5') BRIDGE
RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

390.0
0.0025
0.0400
0.01
0.01

11.5

VALUE

8.05
4.18
0.261
0.27
8.32

93.26
11.66

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, 'Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C133
9-SPAN (13') WOOD BRIDGE

RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

685.0
0.0057
0.0400
0.01
0.01

13.0

====================================================================

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

7.97
6.57
0.411
0.67
8.64

104.29
13.16

====================================================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C133

6-16.8'X8'X76' RCBC
BUSINESS LOOP 8

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

16.80
8.00
8
1
0.0120
0.20

76.0
0.0057

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

1000.0 1. 00 7.73 7.07 3.50 4.79 3.50 17.02
1300.0 1. 00 9.27 8.29 4.19 5.71 4.19 18.48
1200.0 1. 00 8.77 7.86 3.96 5.41 3.96 18.03
1100.0 1. 00 8.26 7.46 3.73 5.11 3.73 17.54
1050.0 1. 00 8.00 7.26 3.62 4.95 3.62 17.29
1050.0 7.00 8.00 7.79 3.62 4.95 3.62 17.29

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C133

2-12'X8'X77' RCBC
BUSINESS LOOP 8

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

12.00
8.00
8
1
0.0120
0.20

77.0
0.0057

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

700.0
750.0
750.0
750.0

1. 00
1. 00
7.00
7.50

7.63
8.00
8.00
8.00

7.00
7.27
7.80
8.30

3.63
3.81
3.81
3.81

4.73
4.95
4.95
4.95

3.63
3.81
3.81
7.50

16.06
16.39
16.39

8.33

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C135

6-10'X8' RCBC
BUSINESS LOOP 8

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
8.00
8
1
0.0120
0.20

200.0
0.0057

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

500.0 1. 00 6.86 5.90 3.37 4.27 3.37 14.85
600.0 1. 00 7.78 6.58 3.84 4.82 3.84 15.63
700.0 1.00 8.65 7.31 4.30 5.34 4.30 16.28
750.0 1. 00 9.07 7.69 4.52 5.59 4.52 16.58
745.0 1. 00 9.03 7.65 4.50 5.57 4.50 16.55
740.0 1. 00 8.99 7.62 4.48 5.54 4.48 16.52
740.0 7.50 8.99 8.34 4.48 5.54 4.48 16.52

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C135

3-SPAN (12.5') WOOD BRIDGE
RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning~s Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

650.0
0.0057
0.0400
0.01
0.01

12.5

VALUE

7.98
6.48
0.405
0.65
8.63

100.38
12.66

====================================================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C142

1-10'X6' RCBC
BUSINESS LOOP 8

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
6.00
8
1
0.0120
0.20

200.0
0.0057

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

400.0
500.0
510.0
510.0

1. 00
1. 00
1. 00
5.50

5.94
6.93
7.03
7.03

4.78
5.68
5.78
6.12

2.87
3.37
3.42
3.42

3.68
4.27
4.32
4.32

2.87
3.37
3.42
3.42

13.92
14.85
14.93
14.93

====================================================================

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C142
I-SPAN (19') WOOD BRIDGE

RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bot tom Width (feet) .

VALUE

760.0
0.0057
0.0400
0.01
0.01

19.0

====================================================================

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Velocity Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

5.98
6.66
0.481
0.69
6.67

114.03
19.12

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C10

8-10'X5'X41' RCBC
SR 85

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feei) .
Culvert Slope (feet per foot) .

VALUE

10.00
5.00
8
1
0.0120
0.20

41.0
0.0067

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

300.0 1. 00 4.90 4.46 2.22 3.03 2.22 13.49
350.0 1. 00 5.45 4.89 2.47 3.36 2.47 14.15
375.0 1. 00 5.72 5.11 2.60 3.52 2.60 14.45
400.0 1. 00 6.15 5.34 2.71 3.68 2.71 14.74
385.0 1. 00 5.82 5.20 2.64 3.58 2.64 14.57
390.0 1.00 5.88 5.25 2.67 3.61 2.67 14.62
395.0 1. 00 6.00 5.30 2.69 3.65 2.69 14.68
395.0 4.50 6.00 5.47 2.69 3.65 2.69 14.68
395.0 4.75 6.00 5.72 2.69 3.65 2.69 14.68

====================================================================

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C10
6-SPAN (14') WOOD BRIDGE

RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

435.0
0.0067
0.0400
0.01
0.01

14.0

====================================================================

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Velocity Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

4.99
6.20
0.490
0.60
5.59

70.13
14.10

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C33

7-10'X5'X47.33' RCBC
SR 85

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
5.00
8
1
0.0120
0.20

47.3
0.0062

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

300.0 1. 00 4.90 4.45 2.27 3.03 2.27 13.19
400.0 1. 00 6.15 5.33 2.78 3.68 2.78 14.41
390.0 1. 00 5.88 5.24 2.73 3.61 2.73 14.30
395.0 1. 00 6.00 5.29 2.75 3.65 2.75 14.35
395.0 4.75 6.00 5.71 2.75 3.65 2.75 14.35
395.0 4.85 6.00 5.81 2.75 3.65 2.75 14.35
395.0 5.00 6.00 5.96 2.75 3.65 2.75 14.35

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C33
6-SPAN (14') WOOD BRIDGE

RAILROAD

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Widch of Flow (feet) .

VALUE

420.0
0.0062
0.0400
0.01
0.01

14.0

VALUE

4.98
6.00
0.475
0.56
5.54

70.00
14.10

====================================================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C35

4-10'X8'X41' RCBC
SR 85

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

CuIvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
8.00
8
1
0.0120
0.20

41.0
0.0075

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

600.0 1. 00 7.78 7.20 3.46 4.82 3.46 17.34
700.0 1.00 8.65 7.86 3.87 5.34 3.87 18.10
750.0 1. 00 9.07 8.20 4.07 5.59 4.07 18.44
740.0 1. 00 8.99 8.13 4.03 5.54 4.03 18.37
740.0 7.80 8.99 9.16 4.03 5.54 7.80 9.49

====================================================================

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT C35
6-SPAN (14') WOOD BRIDGE

RAILROAD

================================================="===================

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning~s Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

880.0
0.0075
0.0400
0.01
0.01

14.0

====================================================================

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Velocity Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

8.01
7.80
0.487
0.94
8.96

112.80
14.16

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT C136

2-7' CMP
SR 85

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening , .
Culvert Length (feet) .
Culvert Slope (feet ·per foot) .

VALUE

7.00
2
2
0.0240
0.70

200.0
0.0045

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

110.0 1. 00 3.87 4.36 3.38 2.70 2.70 8.04
150.0 1. 00 4.63 4.95 4.08 3.17 3.17 8.85
200.0 1. 00 5.52 5.81 4.98 3.69 3.69 9.73
300.0 1. 00 7.16 7.97 7.00 4.56 4.56 11.31
250.0 1. 00 6.35 6.81 6.37 4.14 4.14 10.54
260.0 1. 00 6.52 7.03 7.00 4.23 4.23 10.69

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT 2WW

2-6'X4' RCBC
SR 85 WB

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

CuIvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

6.00
4.00
8
1
0.0120
0.20

41.0
0.0086

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

160.0 1. 00 4.55 3.97 2.04 2.81 2.04 13.05
200.0 1. 00 5.91 4.72 2.40 3.26 2.40 13.88
175.0 1. 00 5.09 4.24 2.18 2.98 2.18 13.39
174.0 1. 00 5.04 4.22 2.17 2.97 2.17 13.37
173.0 1. 00 4.99 4.20 2.16 2.96 2.16 13.34
173.0 3.80 4.99 4.53 2.16 2.96 2.16 13.34
173.0 4.00 4.99 4.73 2.16 2.96 2.16 13.34
173.0 4.50 4.99 5.23 2.16 2.96 4.00 7.21

====================================================================
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 5, 1999
CONCENTRATION POINT 2WW

3-10'X7' RCB
SR 85 EB

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

10.00
7.00
8
1
0.0120
0.20

41.0
0.0086

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

500.0 1. 00 6.89 6.28 2.91 4.27 2.91 17.20
600.0 1. 00 7.82 7.00 3.31 4.82 3.31 18.14
650.0 1. 00 8.29 7.38 3.50 5.08 3.50 18.56
640.0 1. 00 8.17 7.31 3.46 5.03 3.46 18.48
630.0 1. 00 8.08 7.23 3.42 4.98 3.42 18.40
625.0 1. 00 8.04 7.19 3.41 4.95 3.41 18.35
620.0 1. 00 7.99 7.15 3.39 4.92 3.39 18.31
620.0 6.80 7.99 7.99 3.39 4.92 3.39 18.31

====================================================================

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

October 5, 1999
CONCENTRATION POINT 2WW
3-SPAN (13') WOOD BRIDGE

RAILROAD

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

450.0
0.0086
0.0400
0.01
0.01

13.0

====================================================================

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

5.00
6.89
0.544
0.74
5.74

65.28
13.10

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.
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SECTION 1: INTRODUCTION

1.1 Purpose of Study

The purpose of the Gila Bend Area Drainage Master Plan (ADMP) is to 1) identify
existing drainage problems and develop corrective measures and, 2) develop an overall
drainage plan that will provide a tool to make sure that future growth provides sufficient
storm water conveyance. Recently, there's been a considerable amount of land
development interest in the Gila Bend area. Projects under consideration include a new
200-acre, in-town residential development, a power generating plant, and a large
residential development west of the Town. In addition, the Arizona Department of
Transportation is planning to widen State Route 85 (SR85) to four lanes from the current
2 lanes. SR85 carries traffic from the Phoenix metro area, via 1-10, to Gila Bend.
Widening it to 4 lanes will make travel from the Phoenix area safer and faster which will
likely fuel development interest in the Gila Bend area. The Gila Bend ADMP will provide
a tool to properly plan for the storm water conveyance needs of the anticipated
development.

1.2 Purpose of Report

The purpose of this report, the Level I Analysis Report, is to provide potential alternative
solutions to the existing drainage and flooding problems within the Gila Bend area. For
each problem area, this report provides several potential solutions documented with a
sketch, a comparative cost estimate and a narrative description. The intent of the report
is to present a number of ideas that can be used by the design team to narrow the field
of alternatives and better define the solutions that will be stUdied in more detail in the
subsequent Level II Analysis. Following this report, a value engineering/brainstorming
session will be held for the purpose of better defining the alternatives for further study.
Representatives of the Town of Gila Bend, the Flood Control District, and the consultant
team will attend the brainstorming session.

1.3 Study Area

The study area boundaries are shown on Exhibit 1.1. The boundaries are the Gila River
on the north, Citrus Valley Road on the west, the Barry Goldwater Gunnery Range on
the south, and the section line east of the Gila Bend Municipal Airport on the east. The
ADMP is divided into two distinct areas: the planning area and the Town core area.

1.3.1 Planning Area

The planning area covers approximately 48 square miles and has the boundaries
described above. The objective in the planning area is to define the existing flood
hazards, develop solutions to the existing problems, and develop an overall drainage
plan for future development that will provide sufficient storm water conveyance for the
1DO-year flood. The ADMP for the planning area will address all of the major
conveyance corridors throughout the study area, inclUding the portions of Sand Tank
Wash and Scott Avenue Wash that flow through the Town core area.

1



For purposes of this report, the study area has been divided into the west and east
planning areas. The west planning area (west of Gila Boulevard) is primarily
undeveloped active and fallow farmlands. Paloma Ranch owns most of the developable
lands to the west. They refer to the area as Citrus Valley (see Data Collection Report).
It is envisioned that the flood control improvements proposed with this ADMP for the
west area will be built with future land developments within Citrus Valley. The purpose
of the ADMP for the west area is to define the floodwater conveyance requirements for
the future developments and provide the Town with a tool that they can use to ensure
that sufficient storm water conveyance is provided in areas of new development.

The east planning area (east of Gila Boulevard) includes Sand Tank Wash and Scott
Avenue Wash. These two washes are the primary flooding sources for the town core
area. Flood control improvements on these washes would benefit existing development
that is currently within the floodplain. The purpose of the ADMP for the east planning
area is to assess potential flood control alternatives that would benefit existing homes
and businesses in the Town core area. In addition, the ADMP will provide well defined
drainage requirements for new development.

1.3.2 Town Core Area

The Town core area covers approximately 3 square miles. Its boundaries are 1-8 on the
South, Gila Boulevard on the west, Indian Road on the north, and 299lh Avenue (Stout
Road) on the east. The objective of the ADMP in the Town core area is to identify and
develop cost effective solutions for local drainage problems. These are flooding
problems that are not related to flooding on Sand Tank Wash or Scott Avenue Wash, but
are instead local problems caused by storm water runoff within the Town.

For purposes of this report, the town core area has been divided into four separate local
watersheds. They are the South Gila Bend, Harrington Road, Scott Avenue Wash,
and St. Louis Avenue watersheds. Existing flooding problems and alternative solutions
are discussed separately for each of these local watersheds.

2
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SECTION 2: EXISTING FLOODING PROBLEMS

2.1 Existing Conditions and Flood Flows

Exhibit 2.1 presents the existing condition, 1OO-year flood flows that were developed with
two previous studies; the Gila Bend Area Floodplain Delineation Study and the Gila
Bend Canal Floodplain Delineation Study. Both of these studies were prepared for the
Flood Control District and serve as the hydrologic base for the ADMP. These flood flows
point out a number of issues associated with the current conditions that are important in
developing the ADMP.

Sand Tank Wash Diversion at 1-8: Sand Tank Wash has the largest watershed of all
the washes in the Gila Bend area. Upstream of 1-8, its 1OO-year peak discharge is
nearly 30,000 cfs. The drainage structures at 1-8, however, only allow about 20,000 cfs
to pass. The remainder is diverted westerly along the 1-8 embankment. This diversion
results in both drainage problems and drainage benefits for Gila Bend. The benefit is
that the peak discharge on Sand Tank Wash is reduced through the Town core area.
The problem is that the diversion adds a considerable amount of runoff to Scott Avenue
Wash as well as other washes west of Town. The diversion is also a significant problem
in terms of floodplain management upstream of 1-8. Future development would have to
be designed to maintain the diversion, otherwise the downstream floodplain delineation
on Sand Tank Wash (which was based on the reduced peak discharge) could be
exceeded.

Ponding behind the Gila Bend Canal: The 100-year flood tends to pond behind the
Gila Bend Canal and discharge at major wash locations through "overchutes" and/or
under the Canal in culverts. In most locations the conveyance capacity through/under
the Canal is adequate. There are a few locations where the conveyance capacity is
insufficient, which will be addressed in the ADMP. In general, however, the Canal
seems to provide a benefit by collecting and concentrating the floodwaters. Upstream of
the Canal the flow in the existing washes is not well contained and exhibits intermingling
flow patterns with numerous split flow locations. The Canal collects the flow from these
washes and discharges it at the main wash locations, thereby eliminating the problems
associated with the intermingling flow patterns.

Inadequate Conveyance Capacity at Railroad and Highway: The 1OO-year peak
discharges exceed the capacity of a number of the existing cross drainage structures on
the Railroad, 1-8, and SR85. In some cases the undersized crossings occur where there
isn't a vertical sag in the highway or railroad. These locations are of particular concern
because the overtopping is not contained, which results in an undefined flow condition
for future downstream development.

Preservation of Existing Conveyance Corridors: Even though there's been a
significant amount of land developed into agricultural use, the natural drainage corridors
have, for the most part, been preserved. There are at least ten major drainage corridors
through the planning area that convey floodwaters from upstream of the Gila Bend
Canal, down to the Gila River. These can be improved and/or preserved, as necessary,
to convey the 1OO-year flood and serve as outfalls for the ADMP.
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2.2 Existing Flooding Problems

Existing flooding problems were identified through review of existing hydrologic data and
through interviews with local public officials, Paloma Ranch, the Arizona Department of
Transportation, and the Southern Pacific Railroad.

2.2.1 Town Core Area

Exhibit 2.2 presents the known flooding problems within the Town core area. Town
officials identified these problems.

Harrington Avenue Drainage Basin:

• Flooding along Harrington Avenue that gets approximately 12 inches deep during
larger storms.

• Ponded storm water in the alley north of Margaret Street that doesn't drain away when
the storms are over.

Scott Avenue Wash Drainage Basin:

• Street flooding at roadway crossings along Scott Avenue Wash.
• Flooding at Hunt Street just west of Johnny Street (at the concentration point of

Subbasin number 20).
• Flooding of homes and yards along Scott Avenue Wash.

South Gila Bend Drainage Basin:

• Standing water in streets that doen't drain away after the rain storms end.
• Flooding of homes and yards along the Gila Bend Canal that is caused by storm water

buildup behind the Canal and behind the dike on Sand Tank Wash.

St. Louis Avenue Drainage Basin:

• Flooding as well as standing water along St. Louis Avenue.
• Flooding over Richards Street, west of St. Louis Avenue.
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2.2.2 Planning Area

Exhibit 2.3 presents the existing flooding problems within the Gila Bend ADMP planning
area. As stated previously, most of the drainage problems are associated with
undersized, man-made conveyance structures. The problems were identified primarily
by a comparing the existing conditions hydrology with the estimated capacity of the
existing drainage structures.

• The 1DO-year flood overtops the Gila Bend Canal at the west end of the study area
(near Citrus Valley Road), at a point west of Scott Avenue Wash, and at Sand Tank
Wash.

• Approximately one-third of the 1DO-year flood on Sand Tank Wash is diverted westerly
at 1-8.

• A portion of the flow diversion from Sand Tank Wash enters Scott Avenue Wash and
significantly increases the 1DO-year flood.

• A portion of the diverted flow from Sand Tank Wash overtops SR85 and contributes
runoff to the ponding behind the Gila Bend Canal, west of SR85.

• The 1DO-year floodplain for Sand Tank Wash covers the majority of existing homes in
the South Gila Bend area.

• Overtopping of the Gila Bend Canal at Scott Avenue Wash contributes flow to the
Harrington Avenue drainage basin.

• The 1DO-year flood on Sand Tank Wash overtops the Railroad and Pima Street(B-8).

• The 1DO-year flood inundates a number of homes and other structures along Sand
Tank Wash and Scott Avenue Wash.

• The existing levee on the west bank of Sand Tank Wash Uust upstream of the Gila
Bend Canal) is not built to FEMA standards and is overtopped by the 1DO-year flood
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2.3 Existing Drainage Facilities

Exhibit 2.4 presents the existing drainage facilities within the study area. For the most
part these facilities are associated with cross drainage through 1-8, the Gila Bend Canal,
SR85, B-8, and the Railroad. The exception to this is the channelization that Paloma
Ranch did on the washes within the agricultural areas west of the Town. The
approximate size and capacity of these channels is indicated on Exhibit 2.4.
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SECTION 3: WEST PLANNING AREA ALTERNATIVES (West of Gila Boulevard)

3.1 Existing Conditions and Flooding Problems

The West Planning Area contains both natural and man-made channels. South of the
Gila Bend Canal, the channels are natural, shallow, braided washes typically found in
the lower Sonoran Desert environment. North of the Canal, however, the land has been
graded for agriculture, with several man-made channels that drain to the Gila River.
These manmade channels don't have adequate capacity to convey the 1DO-year flood.

The Gila Bend Canal is built on an elevated embankment, throughout the West Planning
Area, that intercepts and redistributes flood flows from their natural paths. Although
canal overchutes and/or culverts are provided at major wash crossings, not all of them
have adequate capacity to pass the 1DO-year flood. As a result, the Canal is overtopped
at two locations; at the west end near Citrus Valley Road and on the east end, just east
of SR85.

Downstream of the Canal, the wash crossings under 1-8 and the Railroad don't have as
much capacity as the Canal drainage crossings. This results in overtopping of the
Railroad and the Highway. The overtopping of 1-8 at Sauceda Wash is of particular
concern because the highway culvert capacity has significantly less capacity than the
Canal and it occurs at a section of the Highway that is on a continuous grade. The result
is a significant overtopping flow of about 8000 ds that is unconfined and presents an
uncertain flood condition for future development downstream of the Highway.

The flooding problems that have been identified for the west planning area include
inadequate conveyance capacity at the culvert crossings on 1-8, the Railroad, and the
Gila Bend Canal, as well as insufficient capacity on the channeled washes north of 1-8.
In general, though, the natural conveyance corridors have been preserved, albeit with
inadequate capacity, with major wash corridors at intervals of about one mile.
Therefore, future development can provide adequate floodwater conveyance simply by
improving the conveyance capacity of the existing drainage corridors. The specific
flooding problems are presented on Exhibit 2.3 and include:

• The 1DO-year flood overtops the Gila Bend Canal at the west end of the study area
(near Citrus Valley Road) and at a location just east of SR85.

• The 1DO-year flood overtops SR85, just south of the Gila Bend Canal, which
contributes to flooding on Quilotosa Wash.

• The 1DO-year flood overtops the Railroad and 1-8 at Sauceda Wash, Quilotosa
Wash, and the unnamed wash that runs parallel with, and east of, Citrus Valley
Road.

• The man-made channels constructed north of 1-8 to convey floodwaters through
the farmlands have insufficient capacity to convey the 1DO-year flood.

Currently there aren't any homes or other buildings in the west planning area and so the
problems outlined above only impact the Canal, the Highway, the Railroad, and the
agricultural areas. Therefore, it is envisioned that the west area flood control
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improvements will be constructed with future land development projects. The purpose of
the ADMP in this area is to describe the problems, provide alternative solutions and,
most importantly, provide the Town with a tool that will ensure new development is
constructed with adequate floodwater conveyance.

3.2 Drainage Improvement Concepts

The following drainage improvement concepts are alternative solutions to the problem of
unconfined and uncertain flood flows discharging over 1-8 and onto the future Citrus
Valley development that lies north of the Freeway. The alternatives include 1) improving
conveyance through the drainage structures and channels, 2) storing upstream runoff to
reduce flood flows down to the capacity of existing drainage structures, and 3)
intercepting the flood flows, that overtop 1-8, on the downstream side of the Freeway.

3.2.1 Increase Conveyance through Canal, Railroad, and 1-8 (Alternative 1 West)

Alternative 1 West involves increasing the conveyance capacities, as necessary, to
provide 100-year cross drainage at the Gila Bend Canal, the Southern Pacific Railroad,
and 1-8. It also includes reconstruction of the channels downstream of 1-8 to contain the
1OO-year flood. Exhibit 3.1 illustrates these proposed drainage improvements.

Improvements to the Gila Bend Canal include two new concrete overchutes. One is
near Citrus Valley Road on the west end of the study area. This would be a new 15-foot
wide concrete overchute to replace the existing 2-48" CMP's. The other is a new 40-foot
wide overchute that would replace the existing 48" CMP east of SR85. Both locations
will require new double 96" pipes to convey the canal flow under the new overchutes.

At the Southern Pacific Railroad tracks, new spans are required at two existing bridge
locations. These include tripling the span length at Sauceda Wash and significantly
increasing the span at the Quilotosa Wash tributary, just west of SR85.

Three existing culvert/bridge crossings on 1-8 require additional capacity to pass the 100
year flood. These include the bridge at Sauceda Wash as well as the culverts for the
unnamed wash on the west side of the study area and the culverts for the Quilotosa
Wash Tributary that crosses 1-8 just west of SR85.

The Quilotosa Wash tributary, which passes through the 1-8/SR 85 interchange, requires
additional conveyance capacity at SR85. It also requires additional capacity at 1-8 and
the Railroad, as described above, and widening of the downstream channel in order to
convey the 1OO-year flood west along 1-8 to Quilotosa Wash.

In addition to the above described cross drainage improvements, this alternative also
includes reconstruction of the earthen channels downstream of 1-8 in order to contain the
1OO-year flood. The cross section used to estimate the cost of the reconstruction is
presented on Exhibit 3.1. The cross section is terraced with a low flow channel and two
upper levels to allow for a variety of multi-use activities. The low-flow channel carries the
2-year flood; the first level, along with the low flow channel, carries the 1O-year flood;
and the full channel carries the 100-year flood. The channel design includes 6:1 side
slopes throughout, and flow velocities are less than 5 feet per second. For purposes of
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this analysis and for cost comparison, the channels were terminated at Watermelon
Road, which is at the edge of the Gila River 1DO-year floodplain.

It should be pointed out that the recommended cross drainage modifications to 1-8 were
calculated based on passing the entire 1DO-year flow, but the overtopping of 1-8 during
the 1DO-year event is not, in of itself, a major flood concern. The Arizona Department of
Transportation drainage design frequency requirement for 1-8 is only the 50-year flood.
It is the flooding of adjacent land, and the future ability to define and control such
flooding, that is the goal of the Alternative 1 West improvements. The 1-8 culverts in
Sections 5 and 3 are located at sag vertical curves in the roadway, so that if the roadway
is overtopped, flooding will be confined to a limited (and definable) length of roadway.
The culvert crossing in Section 4, however, is located on a continuous grade segment of
roadway, and flow overtopping the roadway would not be as confined as in the case
described above. Flow would instead spill over a much longer segment of the roadway
and would migrate downhill towards the east. For this reason, the culvert crossing in
Section 4, which receives the largest flow in the West Planning Area, would have to be
increased in capacity in order to pass the 1DO-year peak flow in a controlled manner.
The other culverts, however, could be left as-is which would lower the $10 million cost
associated with this alternative.

The advantages of this alternative include:
1. 1DO-year flood confined to existing drainage corridors.
2. Maintenance requirements are minimized.
3. Opportunity for recreational use of channels.

The disadvantages of this alternative include:
1. Disruption of traffic in 1-8, SR85, and the Southern Pacific Railroad.

The total estimated cost of this alternative is $10.8 million.
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3.2.2 Provide Storage Upstream of 1-8 (Alternative 2 West)

In Alternative 2 West, offline detention basins are provided upstream of 1-8 to reduce
peak flows so that the hydraulic capacities of the Railroad and 1-8 culvert and bridge
crossings and not exceeded. Channelization downstream of 1-8 is also included to
convey the flows to the Gila River. Exhibit 3.2 shows the proposed basin locations and
channel sizes.

Alternative 2 West doesn't include any storm water detention upstream of the Gila Bend
Canal on the west side of the study area and, therefore, a new concrete overchute is
required (near Citrus Valley Road) to replace the existing 2-48" CMP's. The requirement
is the same 15-foot wide overchute proposed in Alternative 1 West.

The basin east of SR85 reduces the 1OO-year inflow of 4,1 00 cfs down to 500 cfs, the
capacity of the existing CMP crossings through the Gila Bend Canal. This means that a
peak flow of 3,600 cfs spills into the proposed basin. The required basin land area is 85
acres, with an average depth of 12 feet and with a total storage volume of 1,020 acre
feet. A pump station is required to drain this basin after the flood has passed. In order
to drain the basin within a 36-hour period, the pump station must discharge an average
of 340 cfs.

The other three offline retention basins proposed for Alternative 2 West lie between the
Gila Bend Canal and 1-8. The basins function by accepting flow in excess of the
capacity of proposed adjacent drainage channels connecting the Gila Bend Canal
crossings with the Railroad drainage crossings. Those channels are designed to have
the same capacity as the lowest-capacity crossing of either the Southern Pacific
Railroad bridges or the 1-8 bridges or culverts. In this manner, the capacity of the
bridges and culverts isn't exceeded during the 1OO-year flood.

On Sauceda Wash, the offline basin must reduce the 1OO-year inflow of 12,500 cfs down
to the capacity of the existing 5-span wood Railroad bridge, or about 3,100 cfs. This
requires an especially large basin, with a total land area of approximately 230 acres and
a minimum depth of 20 feet. The design basin storage volume is 4495 acre-feet. Three
84" pipes crossing the Railroad tracks and 1-8 drain the basin by discharging into
Sauceda Wash approximately 2700 feet north of 1-8. These pipes are sized based on
the assumption that the basins must drain within 36 hours, requiring a total average flow
rate of 1500 cfs.

At the two remaining basin sites, smaller flow reductions are required and, therefore,
basin sizes are smaller with depths of approximately 10 feet. On Quilotosa Wash, the
required basin storage volume is 297 acre-feet, and on the unnamed wash (at the west
end of the study area) it is only 28 acre-feet. Pump stations will be used to drain the
basins after the floods have passed. The Quilotosa Wash pump station must discharge
at an average of 100 cfs for 36 hours to drain the basin, and the unnamed wash pump
station must discharge an average of only 9 cfs for 36 hours to drain the basin.

Possible land uses for the basins include agriculture, golf course, or parks. The current
land use for the area that lies between 1-8 and the Canal is agriculture. Paloma Ranch
owns the land and uses a drip irrigation system to grow crops. Since the land is drip
irrigated, agriculture is a very compati~e land use. The drip irrigation system could be

17



reconstructed to irrigate both the lowered basin areas and the elevated spoil areas.
And, since the basins are offline and will rarely flood, there is only a small risk of crop
loss.

Offline basins upstream of the Gila Bend Canal were investigated, but were eliminated
from further consideration for two reasons. First, in the upstream distributary flow
environment, where washes are braided and flow exchanges between adjacent washes
are common, it is difficult to collect and concentrate flows into a single channel to spill
over into an offline basin. The Gila Bend Canal is an existing feature that performs this
function well; flow is collected, concentrated, and passed through the canal at only four
locations. In this way, flow can be conveyed in channels and the overflow into the
basins can be accomplished in a controlled manner. Secondly, land ownership
upstream of the canal is primarily State land; while downstream of the Canal, the land is
privately owned by Paloma Ranch.

As in Alternative 1 West, reconstruction of the earthen channels downstream of 1-8 is
included in order to contain the 1DO-year flood. The cross section used to estimate the
cost of the reconstruction is presented on Exhibit 3.2. The cross section is terraced with
a low flow channel and two upper levels to allow for a variety of multi-use activities. The
low-flow channel carries the 2-year flood; the first level, along with the low flow channel,
carries the 1O-year flood; and the full channel carries the 1DO-year flood. The channel
design includes 6:1 side slopes throughout, and flow velocities are less than 5 feet per
second. For purposes of this analysis and for cost comparison, the channels were
terminated at Watermelon Road, which is at the edge of the Gila River 1DO-year
floodplain.

The advantages of this alternative include
1. No disruption of traffic on 1-8, SR85, or the Southern Pacific Railroad.
2. Great potential for multi-use functions of the detention basins and the

downstream channels.

The disadvantages of this alternative include:
1. Very high construction cost.
2. Fairly high maintenance requirements associated with detention basins.

The total estimated cost of this alternative is $49 million.
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3.2.3 Intercept Flows Downstream of1-8 (Alternative 3 West)

In Alternative 3 West, channels are provided along the downstream side of 1-8 to collect
flood flows that overtop the Freeway. The intercepted flows are conveyed to the
channels that drain out to the Gila River. No drainage improvements are proposed on 1
8 and upstream of 1-8. Refer to Exhibit 3.3 for an illustration of this concept.

This alternative seems to make a lot of sense because the landowner (Paloma Ranch)
has not indicated a desire to develop the land that lies between the Gila Bend Canal and
1-8. Therefore the flooding that would occur south of 1-8 would only affect agricultural
land. Consequently, it doesn't appear to make a lot of sense to spend millions of dollars
to protect agricultural land. In addition, except for Sauceda Wash, the Freeway has
enough capacity to convey significant floods. And what flow does overtop the Freeway,
will be confined in sag vertical curves. At the Sauceda Wash crossing, however, the
existing crossing only has capacity for about one-third of the1 DO-year flood and flow that
overtops 1-8 isn't confined in a sag. But the overflow can still be collected in a channel
along the north side of the Freeway, which will protect the downstream land.

As in Alternative 1 West, reconstruction of the earthen channels downstream of 1-8 is
included in order to contain the 1DO-year flood. The cross section used to estimate the
cost of the reconstruction is presented on Exhibit 3.3. The cross section is terraced with
a low flow channel and two upper levels to allow for a variety of multi-use activities. The
low-flow channel carries the 2-year flood; the first level, along with the low flow channel,
carries the 1O-year flood; and the full channel carries the 1DO-year flood. The channel
design includes 6: 1 side slopes throughout, and flow velocities are less than 5 feet per
second for the 1DO-year flood. For purposes of this analysis and for cost comparison,
the channels were terminated at Watermelon Road, which is at the edge of the Gila
River 1DO-year floodplain.

The advantages of this alternative include
1. Lowest cost to construct.
2. No disruption to 1-8, SR85, or the Southern Pacific Railroad.

The disadvantages of this alternative include:
1. Overtopping problem of the Gila Bend Canal is not solved.
2. Overtopping problem of 1-8, SR85 and the Railroad is not solved.

The total estimated cost of this alternative is $8.2 million.
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SECTION 4: EAST PLANNING AREA ALTERNATIVES (East of Gila Boulevard)

4.1 Existing Conditions and Flooding Problems

The main drainage feature in the East Planning Area is Sand Tank Wash, which passes
through the Town Core, crossing 1-8, the Gila Bend Canal, the Southern Pacific Railroad
tracks, and Business Route 8 (Pima Street). Sand Tank Wash has the largest
watershed of all the washes in the Gila Bend area. Upstream of 1-8, its 1DO-year peak
discharge is nearly 30,000 cfs. The drainage structures at 1-8, however, only allow about
20,000 cfs to pass. The remainder is diverted westerly along the 1-8 embankment. This
diversion results in both drainage problems and drainage benefits for Gila Bend. The
benefit is that the peak discharge on Sand Tank Wash is reduced through the Town core
area. The problem is that the diversion adds a considerable amount of runoff to Scott
Avenue Wash as well as other washes west of Town. The diversion is also a significant
problem in terms of floodplain management upstream of 1-8. Future development would
have to be designed to maintain the diversion, otherwise the downstream floodplain
delineation on Sand Tank Wash (which was based on the reduced peak discharge),
could be exceeded. The specific flooding problems identified in the east planning area
are:

• The 1DO-year flood overtops the Gila Bend Canal at a point west of Scott Avenue
Wash and at Sand Tank Wash.

• Approximately one-third of the 1DO-year flood on Sand Tank Wash is diverted
westerly at 1-8.

• A portion of the flow diversion from Sand Tank Wash enters Scott Avenue Wash and
significantly increases the 1DO-year flood.

• A portion of the diverted flow from Sand Tank Wash overtops SR85 and contributes
runoff to the ponding behind the Gila Bend Canal, west of SR 85.

• The 1DO-year floodplain for Sand Tank Wash inundates the majority of existing
homes in the South Gila Bend area.

• Overtopping of the Gila Bend Canal at Scott Avenue Wash contributes flow to the
Harrington Avenue drainage basin.

• The 1DO-year flood on Sand Tank Wash overtops the Railroad and Pima Street (B
8).

• The 1DO-year flood inundates a number of homes and other structures along Sand
Tank Wash and Scott Avenue Wash.

• The dike along the west bank of Sand Tank Wash, just upstream of the Gila Bend
Canal, is not properly engineered and doesn't meet FEMA standards.
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4.2 Drainage Improvement Concepts

The focus of the drainage improvement concepts for the East Planning area is to reduce
flooding on Sand Tank Wash and Scott Avenue Wash as well as control the diversion of
Sand Tank Wash flows at 1-8.

4.2.1 Increase Conveyance on Sand Tank Wash (Alternative 1 East)

In Alternative 1 East, the size of structures along Sand Tank Wash (and its tributary
Bender Wash) are increased to pass flows without overtopping at 1-8, the Gila Bend
Canal, the Southern Pacific Railroad tracks, and Pima Street (B-8). In addition, the
Sand Tank Wash floodway is graded to increase conveyance capacity from 1-8 north to
the Gila River. Exhibit 4.1 illustrates the proposed drainage improvements for
Alternative 1 East.

At the Sand Tank Wash crossing of 1-8, four additional 3D-foot spans are proposed for
the existing, 7-span, concrete bridge. This increase in capacity will eliminate the existing
8100 cfs diversion to the west along the 1-8 embankment. The decrease in flow to the
west, in turn, will decrease flooding along Scott Avenue Wash and along the Gila Bend
Canal to the west of Sand Tank Wash.

Further north, Sand Tank Wash overtops the Gila Bend Canal. Although there is an
existing spillway across the Canal, it doesn't have sufficient capacity to pass the full
25,500 cfs. To solve this problem, the existing spillway is widened and, just to the east,
a new spillway is added at the Bender Wash crossing. The new spillway at Bender
Wash replaces a woefully inadequate, triple, 30" CMP culvert. The Sand Tank Wash
spillway would be designed to carry 22,000 cfs and the new Bender Wash spillway
would carry 3,500 cfs.

At the Southern Pacific Railroad tracks, new spans are required at both the Sand Tank
and Bender Wash bridge locations. At Sand Tank Wash, 23 additional spans are
needed to pass the 1DO-year flow and at Bender Wash, three new spans are required.
The existing Sand Tank Wash crossing is a wood bridge with nine, 12-foot spans and
the Bender Wash crossing is also a wood bridge with three, 12.5-foot spans.

At B-8 (Pima Street), additional conveyance capacity is only required at the Sand Tank
Wash crossing. The existing structure is a 6-barrel, 16.8' x 8' x 76' concrete box culvert;
14 additional barrels are needed to pass the 1DO-year peak discharge.

Along with the increased capacity of the 1-8, the Gila Bend Canal, the Southern Pacific
Railroad, and B-8 crossings, channelization along Sand Tank and Bender Washes is
necessary between 1-8 and the Gila River in order to prevent an increase in flooding.
This is necessary because the existing floodplain is based on the reduced flow caused
by the diversion at 1-8. Since this alternative prevents the diversion and allows all of the
1DO-year flow to pass, the downstream channel capacity has to be improved so that the
flood risk is not increased for downstream property owners. The cost estimate for this
alternative is based on preserving the existing main channel, with its existing vegetation,
and grading the remaining floodway area on each side of the main channel to increase
it's conveyance capacity. The width of the improved channel is roughly the same as the
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existing f100dway width. Very little development has taken place thus far within the
f1oodway. Therefore, grading to improve conveyance will not affect existing structures
and will create a linear open space that can be used for trails and other recreational
purposes.

The advantages of this alternative include:
1. Elimination of the 8,100 cfs diversion to the west along 1-8, dramatically

reducing the flooding potential along Scott Avenue Wash and somewhat
reducing the flooding behind the Gila Bend Canal to the west.

2. Reduction of flooding potential along Sand Tank Wash.

The disadvantages of this alternative include:
1. Environmental impact due to excavation and associated clearing of

vegetation within overbank areas of Sand Tank Wash.
2. High land acquisition cost for Sand Tank Wash drainage improvement

corridor.
3. Disruption of traffic on 1-8, the Railroad tracks, and B-8 during construction of

widened bridges/box culverts.

The total estimated cost of this alternative is $45.2 million.
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4.2.2 Detention Upstream of 1-8 to Reduce Flow on Sand Tank Wash (Alternative
2 East)

In Alternative 2 East, large capacity, offline detention basins are provided upstream of 1
8 to reduce the peak flow on Sand Tank Wash. The idea is to reduce the peak
discharge down to the approximate capacity of the downstream cross drainage
structures at the Gila Bend Canal, the Southern Pacific Railroad, and Pima Street (B-8).
That way the existing structures will be adequate and the floodplain on Sand Tank Wash
will be reduced considerably through the Town core. Exhibit 4.2 illustrates this
alternative.

There are eight separate existing cross drainage structures at 1-8 that convey flows from
Sand Tank Wash and its tributary, Bender Wash. The 100-year peak discharge at
Bender Wash and 1-8 is 5,500 cfs. At Sand Tank Wash it's 23,500 cfs. The minimum
downstream capacity occurs at the Railroad, where the existing wood bridges can
convey only about 8,000 cfs before overtopping.

One offline basin is provided at Bender Wash to capture and detain flows that exceed
2,000 cfs. A set of three offline basins are provided just west of Sand Tank Wash south
of 1-8 to detain flows that exceed 8,000 cfs.

The Bender Wash offline basin has a land area of 60 acres and is a minimum of 10 feet
deep. The flows that exceed 2,000 cfs overflow into the basin via a side weir on the
west side of the wash, just upstream of 1-8. The basin has a design volume capacity of
516 acre-feet.

The Sand Tank Wash offline detention basins consist of three separate basins having a
total land area of 258 acres and depths of 40, 30, and 20 feet. Box culverts connect the
three basins in order to equalize the water levels. For purposes of this conceptual
analysis, 3 - 10' x 10' CBC's were assumed adequate to equalize the basin water levels.
Flow on Sand Tank Wash that exceeds 8,000 cfs would overtop a side weir on the west
bank of Sand Tank Wash and be captured in the basins. The total design volume
capacity of these three basins is very large at 4,652 acre-feet.

In both the Bender Wash and Sand Tank Wash basin systems, the basins are drained
after the flood subsides by 60" and 84" pipes passing under 1-8, and discharging into
Sand Tank Wash approximately 1000 feet north of 1-8.

Possible land uses for the basins could include golf course(s), parks, and agriculture.
Since the basins are offline, they would receive flood flows very infrequently (floods in
excess of the 1O-year event). Therefore, most of the time the basins would be dry which
would make them very usable for active recreation or agriculture.

The basin excavations would result in a large quantity of fill material. Exhibit 4.2
identifies possible locations where the fill could be placed near the basins. Just about
any land use is possible for the fill areas, including residential, commercial, and industrial
developments.

26



Advantages of this alternative include:
1. Elimination of the 8,100 cfs diversion to the west along 1-8, dramatically

reducing the flooding potential along Scott Avenue Wash and somewhat
reducing the flooding behind the Gila Bend Canal to the west.

2. Significant reduction of flooding potential along Sand Tank Wash through the
Town core area.

3. Large land areas provided by the detention basins that could be used for
public recreation.

Disadvantages of this alternative include:
1. Very large excavation costs.
2. Difficulty in finding a location for placement of excavated material.
3. High land acquisition costs due to large basin areas needed.

The total estimated cost of this alternative is $44.7 million.
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4.2.3 Detention Upstream of1-8 to Control Diverted Floodwater (Alternative 3
East)

In Alternative 3 East, offline detention basins are provided upstream of 1-8 at Sand Tank
Wash to capture only the flow that's diverted by 1-8; allowing the existing condition peak
discharge to pass through 1-8. This alternative differs from 4.2 in that the downstream
overtopping of the Gila Bend Canal, the Southern Pacific Railroad, and B-8 is allowed to
continue. As is the case with Alternative 4.2, this alternative has the effect of
dramatically reducing flooding on Scott Avenue Wash and, to a lesser extent, flooding
along the Gila Bend Canal, west of the SR85. The other element of this alternative is to
improve the levee on the west bank of Sand Tank Wash to FEMA standards. This will
protect the south part of the Town core and allow it to be taken out of the floodplain.
See Exhibit 4.3 for an illustration of this alternative.

There are eight separate existing cross drainage structures at 1-8 that convey flows from
Sand Tank Wash and its tributary, Bender Wash. The 1OO-year peak discharge at Sand
Tank Wash is 23,500 cfs. In the existing condition, a total of 8,100 cfs is diverted
towards the west because the cross drainage culverts don't have sufficient capacity to
pass the 23,500 cfs.

Two offline basins are proposed west of Sand Tank Wash to capture the diverted flow
which would overtop a side weir on the west side of Sand Tank Wash, and be detained
in the two basins. The basins have a total land area of 190 acres and have a minimum
depth of approximately 15 feet. The total design detention volume for the basins is
2,570 acre-feet.

Box culverts connect the two basins. For purposes of this conceptual analysis, 3 - 10' x
10' CBC's were assumed adequate to equalize the basin water levels. The basins are
drained after the flood by 2 - 84" x 1600' pipes passing under 1-8, discharging into Sand
Tank Wash approximately 1200 feet north of 1-8.

Also included in this alternative is reconstruction of the existing levee on Sand Tank
Wash, just upstream of the Gila Bend Canal. The existing levee would have to be
demolished and a new one built to FEMA standards. The top of the levee would have to
be raised an average of 2 feet. This reconstructed levee, along with the reduction of
flood flows on Scott Avenue Wash, would allow the south part of Gila Bend to be
removed from the floodplain.

Possible land uses for the basins could include golf course(s), parks, and agriculture.
Since the basins are offline, they would receive flood flows very infrequently (floods in
excess of the 1O-year event). Therefore, most of the time the basins would be dry which
would make them very usable for active recreation or agriculture.

Though not as great as Alternative 4.2, the basin excavations for this alternative would
result in a large quantity of fill material. Exhibit 4.3 identifies possible locations where
the fill could be placed near the basins. Just about any land use is possible for the fill
areas, including residential, commercial, and industrial developments.
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Some advantages of this alternative include:
1. Elimination of the 8,100 cfs diversion to the west, alleviating the flooding

potential along Scott Avenue Wash and, to a lesser extent, flooding behind
the Gila Bend Canal, west of SR85.

2. Large basins provide opportunity for public recreation.

The disadvantages of this alternative include:
1. No improvement to the overtopping problem at the Gila Bend Canal, the

Southern Pacific Railroad, and B-8.
2. High excavation costs.
3. Difficulty in finding a location for placement of excavated material.
4. High land acquisition costs due to large basin areas needed.

The total cost of this alternative is approximately $15.4 million.
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SECTION 5: SOUTH GILA BEND ALTERNATIVES (Town Core Area)

5.1 Existing Conditions and Flooding Problems

The South Gila Bend area lies between the Gila Bend Canal and Interstate 8 (1-8). Sand
Tank Wash lies to the east separated from the residential area by a man-made levee.
Scott Avenue Wash runs along the west side of the watershed. Almost the entire
developed part of the South Gila Bend watershed lies within the floodplains of Sand
Tank Wash and Scott Avenue Wash, although flooding on Sand Tank Wash and Scott
Avenue Wash doesn't affect the South Gila Bend area for floods less than the 10-year
event. Solutions to these floodplain issues are addressed in Section 4 of this report.
This section, Section 5, deals with the local drainage problems caused by runoff from the
local watershed.

Storm water runoff originates on the undeveloped land that lies upstream of Main Street.
The runoff flows across Main Street, into the developed part of the watershed, and
collects along the Gila Bend Canal. It concentrates behind the levee on Sand Tank
Wash, along the upstream side of the Canal, and discharges through a 36" pipe that
outlets into the Sand Tank Wash. The concentration of runoff at the Sand Tank Wash
levee results in ponded water that floods homes and yards that lie along the Canal. In
addition, the streets don't drain well, which results in ponded storm water that stands
long after the storms have passed.

The Maricopa County Department of Transportation is planning to widen Main Street
from Barnes Avenue to B-8 (MCDOT project No. 16092). These street improvements
include a roadside ditch that will improve drainage conditions somewhat by diverting a
portion of the upstream runoff at Main Street over to Sand Tank Wash.

The specific flooding problems identified by Town officials include:

• Accumulation of runoff along the Gila Bend Canal, which floods homes and yards
that lie along the Canal.

• Concentration of runoff, behind the Sand Tank Wash levee, that builds up and
floods residences.

• Standing storm water in the paved streets that remains for a long time after the
storms have passed.

5.2 Drainage Improvement Concepts

Improvement concepts for the South Gila Bend area include the use of detention basins,
upstream diversions using both storm drains and open channels, and street
improvements to convey runoff within the streets. Most of the concepts are based on a
1O-year design storm, however, Alternative 5 is based on a lower 2-year level of
protection.

The Town has been saving funds to repave the streets in the South Gila Bend area due
to the storm water ponding problem in the street. Therefore, most of the conceptual
alternatives include widening the streets and adding curb and gutter. The roadway
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widths were determined by using Gila Bend's Circulation Plan and design standards for
streets.

5.2.1 Upstream Diversion and Channel along Canal (Alternative 1)

This alternative is based on a 1a-year design storm and includes repaving of the streets,
diversion of upstream runoff, a new channel along the Canal, and a new detention basin
behind the Sand Tank Wash levee. Exhibit 5.1 illustrates this concept.

Included in this alternative is a 150 foot extension of MCDOT's roadside ditch from
Barnes Avenue to the west which will collect runoff from subbasins 1 and 2 (refer to
Exhibit 2.2 for subbasin boundaries). Runoff collected by the new ditch is conveyed east
to Sand Tank Wash.

A new 30" storm drain is also proposed to collect runoff from the western part of the
watershed, upstream of Main Street. It discharges to a new detention basin located in
Unity Park. The existing concrete basketball court will have to be removed and replaced
by constructing a new basketball court in the bottom of the basin. The storm drain will
collect the runoff from subbasin no. 3 (refer to Exhibit 2.2 for subbasin boundaries). A
12" pipe is used to drain the basin out to Scott Avenue Wash.

Runoff from the developed part of the watershed, north of Main Street, is conveyed by
street flow to the Gila Bend Canal. A new channel is proposed along the Canal to
convey the runoff to the existing 36" outfall pipe behind the Levee at Sand Tank Wash.
The 36" pipe is lowered to 1) allow a steeper slope in the upstream channel; and 2) allow
the new detention basin (5.25 acre-feet) to be deeper which minimizes the land area
needed for the basin.

Advantages of this alternative include:
1. Reduces runoff passing though the residential area.
2. Eliminates standing water on local streets.
3. Conveys the 1a-year storm.
4. Use of City Park for detention.

Disadvantages of this alternative include:
1. Fairly high cost of Construction.
2. Maintenance associated with detention basins.

The estimated cost of this alternative is $1.15 million.
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5.2.2 Diversion/Detention Upstream ofMain Street and Channel along Canal
(Alternative 2)

This alternative is similar to Alternative 1. It's based on a 1O-year design storm and
includes repaving of the streets, diversion of upstream runoff, a new channel along the
Canal, a detention basin upstream of Main Street, and a new detention basin behind the
Sand Tank Wash levee. Exhibit 5.2 illustrates this concept.

Included in this alternative is a 150 foot extension of MCDOT's roadside ditch from
Barnes Avenue to the west which will collect runoff from subbasins 1 and 2 (refer to
Exhibit 2.2 for subbasin boundaries). Runoff collected by the new ditch is conveyed east
to Sand Tank Wash.

A new diversion channel is also proposed upstream of Main Street to collect runoff from
the south and discharge it to a new detention basin, also located upstream of Main
Street. The diversion channel will collect the runoff from subbasin 3 (refer to Exhibit 2.2
for subbasin boundaries). A 12" pipe is used to drain the new detention basin out to
Scott Avenue Wash.

Just like Alternative 1, runoff from the developed part of the watershed, north of Main
Street, is conveyed in the streets to the Gila Bend Canal. A new channel is proposed
along the Canal to convey the runoff to the existing 36" outfall pipe behind the Levee at
Sand Tank Wash. The 36" pipe is lowered to 1) allow a steeper slope in the upstream
channel; and 2) allow the new detention basin (5.25 acre-feet) to be deeper, which
minimizes the land area needed for the basin.

Advantages of this alternative include:
1. Reduces runoff passing though the residential area.
2. Eliminates standing water on local streets.
3. Conveys the 1O-year storm.
4. One of the lower cost 1O-year solutions

Disadvantages of this alternative include:
1. Maintenance associated with detention basins.
2. Acquisition of private property upstream of Main Street for the diversion

channel and detention basin.

The estimated cost of this alternative is $995 thousand.
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5.2.3 Street Improvements and Channel along Canal (Alternative 3)

Unlike Alternatives 1 and 2, this alternative doesn't have any upstream diversions.
Instead, it allows the runoff from upstream of Main Street to flow through the residential
area. Like Alternatives 1 and 2, however, it's based on a 1O-year design storm and
includes repaving of the streets and a new channel along the Canal with a new detention
basin behind the Sand Tank Wash levee. Exhibit 5.3 illustrates this concept.

The new paving on Main Street will have to be graded to allow upstream flow to enter
the street without flooding the property to the south. Runoff from the developed part of
the watershed, north of Main Street, will also be conveyed in the streets to the Gila Bend
Canal. A new channel is proposed along the Canal to convey the runoff to the existing
36" outfall pipe behind the levee at Sand Tank Wash. The 36" pipe is lowered to 1)
allow a steeper slope in the upstream channel; and 2) allow the new detention basin
(15.75 acre-feet) to be deeper which minimizes the land area needed for the basin.

Advantages of this alternative include:
1. Eliminates standing water on local streets.
2. Conveys the 1O-year storm.
3. Lowest cost 10-year solution.

Disadvantages of this alternative include:
1. Maintenance associated with detention basin.
2. Offsite flow with associated sediment is allowed to flow through the streets.

The estimated cost of this alternative is $970 thousand.
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5.2.4 Storm Drain with Street Improvements and Channel (Alternative 4)

This alternative is based on a 1O-year design storm and includes a storm drain to collect
runoff from the area upstream of Main Street and discharge it directly to Sand Tank
Wash. It also includes repaving of the streets, a new channel along the Canal, and a
new detention basin behind the Sand Tank Wash levee. Exhibit 5.4 illustrates this
concept.

Included in this alternative is a 150 foot extension of MCDOT's roadside ditch from
Barnes Avenue to the west which will collect runoff from subbasins 1 and 2 (refer to
Exhibit 2.2 for subbasin boundaries). Runoff collected by the new ditch is conveyed east
to Sand Tank Wash.

A new storm drain is proposed along Main Street to collect runoff from the south and
discharge it directly to Sand Tank Wash. The storm drain also collects runoff from much
of the residential area north of Main Street, including the channel along the Gila Bend
Canal.

Because the storm drain discharges much of the watershed's runoff directly to Sand
Tank Wash, the detention basin at the levee is significantly smaller. In fact, the
detention basin only has to have a volume of 2.7 acre-feet. The existing 36" pipe
through the levee drains it. As is the case with the other alternatives, the existing 36"
culvert has to be lowered so that the basin can be deeper to minimize the land area
needed to build the basin.

Advantages of this alternative include:
1. Reduces runoff passing through the residential area.
2. Eliminates standing water on local streets.
3. Conveys the 1O-year storm.
4. Very small basin to maintain.

Disadvantages of this alternative include:
1. Highest cost due to cost of storm drain.

The estimated cost of this alternative is $1.37 million.
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5.2.5 Upstream Diversion and Channel along Canal (Alternative 5)

Unlike the other alternatives, this alternative is based on a 2-year design storm and
doesn't include repaving of the streets. It does, however, include upstream diversion
channels to reduce the amount of runoff that drains through the residential area. It also
includes a channel along the Gila Bend Canal and a detention basin behind the levee at
Sand Tank Wash. Exhibit 5.5 illustrates this concept.

Advantages of this alternative include:
1. Lowest cost solution.

Disadvantages of this alternative include:
1. Only provides 2-year level of protection.
2. Maintenance associated with detention basin and open channels.

The estimated cost of this alternative is $97 thousand.
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SECTION 6: HARRINGTON AVENUE ALTERNATIVES (Town Core Area)

6.1 Existing Conditions and Flooding Problems

Harrington Avenue collects much of the runoff from the west side of the Town core area.
Its boundaries are the Gila Bend Canal on the south, Gila Boulevard on the west, and
the ridgeline for Scott Avenue Wash on the east. As can be seen from Exhibit 2.1,
approximately 800 cfs breaks out of Scott Avenue Wash, flows over the Gila Bend
Canal, and into the Harrington Avenue watershed. The 800 cfs breakout is based on the
1DO-year flood. For purposes of this investigation, however, the Gila Bend Canal was
assumed to be a drainage area boundary because the drainage improvements being
considered are for the 1O-year flood, or less.

Storm water runoff originates on the undeveloped land that lies between the Gila Bend
Canal and the Southern Pacific Railroad. It ponds up behind the Railroad and
discharges through a culvert under the Railroad, under Pima Street, and out to
Harrington Avenue. There it combines with runoff from areas downstream of Pima
Street and flows northerly in Harrington Avenue. At Hunt Street, the Harrington Avenue
flow leaves the roadway and flows overland towards the northwest over private property.
Between Pima Street and Hunt Street, Harrington Avenue accumulates a fairly large
amount of storm water runoff, which causes fairly frequent street flooding.

The specific flooding problems identified by Town officials include:

• Accumulation of runoff along Harrington Avenue that regularly results in flooding of
about one foot in depth.

• Ponding in the alley north of Margaret Street which stands for long periods of time
after the storms have passed.

6.2 Drainage Improvement Concepts

Improvement concepts for the Harrington Avenue watershed include the use of
detention/retention basins, storm drains, street improvements, and new channels.
Concepts are presented for both the 2-year and the 1O-year design storms.

Improving the streets with curb and gutter would add a significant amount of storm water
conveyance to Harrington Avenue. Harrington is designated as a collector street which,
according to the Town's paving standards, is 40 feet wide with curb and gutter.
Currently, however, its only about 25 feet wide without curb and gutter. Many of the
alternatives presented below include paving the streets with curb and gutter which adds
a considerable amount of runoff carrying capacity. These improvements, however, will
require a significant widening effort in most cases.
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6.2.1 Retention at Pima Street and Street Improvements (Alternative 1)

Alternative 1 is based on a 2-year design stann. It incorporates an upstream retention
basin to prevent runoff from crossing the Railroad. The new basin is sized at 6.0 acre
feet for the 1DO-year, 2-hour storm (per MCFCD). Ten drywells are proposed within the
retention area to drain the basin within the allotted 36-hour limit. The existing 36 inch
pipes under the Railroad will provide an emergency outfall during floods that exceed the
1DO-year, 2-hour event. See Exhibit 6.1 for an illustration of this alternative.

Street improvements, including curb and gutter, are used to convey local runoff along
Harrington Road before it discharges overland at Hunt Street. The new streets have
enough capacity to convey the 2-year storm. In accordance with the Town's paving
requirements, Harrington Avenue and Hunt Street were assumed to be 40-foot collector
streets. The remaining streets were assumed to be 34-foot local streets.

Advantages of this alternative include:
1. A fairly inexpensive method of providing stonn water conveyance
2. The Town has a desire to improve their streets with curb and gutter

regardless of the drainage problems.
3. This alternative can be constructed as a first phase of the 1O-year design by

adding storm drains at a later date.

Disadvantages of this alternative include:
1. Only provides a 2-year level of protection.
2. Drywells proposed in the retention basin are only temporary in nature and will

plug up over time.
3. Until the land south of the Railroad is developed, the retention basin creates

an ongoing maintenance responsibility for the Town.

The estimated cost of this alternative is $1.21 million.
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6.2.2 2 Year Storm Drain and Retention Basin (Alternative 2)

Alternative 2 is based on constructing a 2-year storm drain. It incorporates an upstream
retention basin to prevent runoff from crossing the Railroad. The storm drain will allow
Harrington Avenue to have dry lanes in each direction during the 2-year flood. The
storm drain will require an interim outlet channel on the property downstream of
Harrington and Hunt in order to outlet the storm drain. As this land is developed, the
owner will have to build the ultimate channel to convey the 1DO-year peak discharge
across the property and out under Gila Boulevard. See Exhibit 6.2 for an illustration of
this alternative.

The new basin is sized at 6.0 acre-feet for the 1DO-year, 2-hour storm (per MCFCD).
Ten drywells are proposed within the retention area to drain the basin within the allotted
36-hour limit. The existing 36" pipes under the Railroad will provide an emergency
outfall during floods that exceed the 1DO-year, 2-hour event.

Street improvements, including curb and gutter, are used to convey local runoff to
Harrington Avenue. In Harrington, however, the runoff will be collected in a storm drain,
unlike Alternative 1, where the entire 2-year peak discharge is conveyed within the
street. In accordance with the Town's paving requirements, Harrington Avenue and
Hunt Street were assumed to be 40-foot wide collector streets. The remaining streets
were assumed to be 34-foot local streets.

This alternative also includes grading in the alley north of Margaret Street to alleviate the
ponding problem. It appears from the 2-foot contour interval mapping that some minor
grading in the alley can eliminate the standing water.

Advantages of this alternative include:
1. Harrington Avenue will remain fairly dry during floods less than the 2-year

event.
2. This alternative solves the ponding problem in the alley north of Margaret

Street.
3. The storm drain outlet channel can be incorporated into the future developer

built channel.
Disadvantages of this alternative include:

1. Only provides a 2-year level of protection.
2. Drywells proposed in the retention basin are only temporary in nature and will

plug up over time.
3. The storm drain adds a considerable amount of cost.
4. Until future development takes place, the retention basin, as well as the

interim outlet channel, create an ongoing maintenance responsibility for the
Town.

The estimated cost of this alternative is $1.57 million.
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6.2.3 Improvements to Harrington Avenue and Retention Basin (Alternative 3)

Alternative 3 is simplest and least expensive of the 5 alternatives. It's based on a 2-year
design storm and incorporates an upstream retention basin to prevent runoff from
crossing the Railroad. The new basin is sized at 6.0 acre-feet for the 100-year, 2-hour
storm (per MCFCD). Ten drywells are proposed within the retention area to drain the
basin within the allotted 36-hour limit. The existing 36" pipes under the Railroad will
provide an emergency outfall during floods that exceed the 100-year, 2-hour event. See
Exhibit 6.3 for an illustration of this alternative.

This alternative is very similar to Alternative 1. The difference is that only the Harrington
Avenue street improvements are included, since Harrington conveys the bulk of the
runoff. The other streets remain in their existing condition.

Advantages of this alternative include:
1. Least expensive of the five alternatives.
2. By adding a storm drain at a later date, this alternative can be constructed as

a first phase of the 1a-year design.

Disadvantages of this alternative include:
1. Only provides a 2-year level of protection.
2. Drywells proposed in the retention basin are only temporary in nature and will

plug up over time.
3. This alternative doesn't address improvements on other streets adjacent to

Harrington Avenue.
4. Until development takes place, the retention basin creates an ongoing

maintenance responsibility for the Town.

The estimated cost of this alternative is $300 thousand.
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6.2.4 10-Year Storm Drain and Detention Basin (Alternative 4)

Alternative 4 is based on constructing a 1O-year storm drain. It also incorporates an
upstream detention basin at the Railroad that is drained by the new storm drain system.
The storm drain will allow Harrington Avenue to have one dry lane in each direction
during the 1O-year flood. It will require an interim outlet channel on the property
downstream of Harrington and Hunt. As this land is developed, the owner will have to
build the ultimate channel to convey the 100-year peak discharge across the property
and out under Gila Boulevard. See Exhibit 6.4 for an illustration of this alternative.

The new basin is sized at 6.0 acre-feet for the 100-year, 2-hour storm (per MCFCD). It
is drained by a 12" pipe that connects to the new storm drain. The existing 36" pipes
under the Railroad will provide an emergency outfall during floods that exceed the 100
year, 2-hour event.

Street improvements, including curb and gutter, are used to convey local runoff to
Harrington Avenue. This alternative also includes a new 15" lateral in the alley north of
Margaret street to alleviate the ponding problem.

Advantages of this alternative include:
1. Harrington Avenue will remain fairly dry during floods equal to and less than

the 1O-year event.
2. This alternative solves the ponding problem in the alley north of Margaret

Street.
3. The storm drain outlet channel can be incorporated into the future developer

built channel.

Disadvantages of this alternative include:
1. The 1O-year storm drain adds a considerable amount of cost making this one

of the most expensive solutions.
2. Until development takes place. the interim outlet channel and the detention

basin represent an ongoing maintenance responsibility for the Town.

The estimated cost of this alternative is $1.71 million.
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6.2.5 10-Year Storm Drain from Pima Street to Hunt Street (Alternative 5)

Like Alternative 4, this alternative is based on construction of a 1O-year storm drain. The
difference is that the upstream detention basin is eliminated. Therefore, the storm drain
has to have more capacity to convey the 1O-year flood from upstream of the Railroad
tracks. As with Alternative 4, the storm drain will allow Harrington Avenue to have one
dry lane in each direction during the 10-year flood. The storm drain will also require an
interim outlet channel on the property downstream of Harrington and Hunt in order to
outlet the storm drain. As this land is developed, the owner will have to build the
ultimate channel to convey the 100-year peak discharge across the property and out
under Gila Boulevard. See Exhibit 6.5 for an illustration of this alternative.

Street improvements, including curb and gutter, are used to convey local runoff to
Harrington Avenue. This alternative also includes a new 15" lateral in the alley north of
Margaret Street to alleviate the ponding problem.

Advantages of this alternative include:
1. Harrington Avenue will remain fairly dry during floods equal to or less than the

1O-year event.
2. This alternative solves the ponding problem in the alley north of Margaret

Street.
3. The storm drain outlet channel can be incorporated into the future developer

built channel.

Disadvantages of this alternative include:
1. The 1O-year storm drain adds a considerable amount of cost making this the

most expensive solution.

The estimated cost of this alternative is $1.93 million.
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SECTION 7: SCOTT AVENUE WASH ALTERNATIVES (Town Core Area)

7.1 Existing Conditions and Flooding Problems

Scott Avenue Wash originates upstream of 1-8 and passes through the Town core. The
area between 1-8 and the Railroad is undeveloped with the wash in its natural condition.
However, north of the Railroad, the wash runs through the developed part of Town and
is encroached upon by homes and businesses. Structures and backyard fences border
the banks of the wash, severely limiting its conveyance capacity.

The 1DO-year flood on Scott Avenue Wash is very large, relative to the channel capacity,
and represents one of the primary flooding problems in the Gila Bend area. The existing
1DO-year flood on Scott Avenue Wash is over 3000 cfs, due largely to a diversion from
Sand Tank Wash into Scott Avenue Wash at 1-8 (refer to Section 4). The existing culvert
crossings are woefully inadequate for this flow, as is the channel capacity. For example,
the culvert under the Gila Bend Canal is only a 3'x6' box culvert with capacity of about
290 cfs. The 1DO-year flooding problem is addressed in Section 4 of this report. This
section, Section 7, deals with the local drainage problems. The concepts presented
herein are based on the assumption that the 1DO-year flood will be stored or diverted
upstream of 1-8 in order to alleviate the problems associated with the 1DO-year
floodplain. Only a small low flow, of about 10 cfs, was assumed to drain through 1-8 for
purposes of developing improvement concepts for the local drainage problems.

The local drainage issues are mostly associated with the street crossings of Scott
Avenue Wash. With the exception of Pima Street, the local streets are dip sections
through the wash. Therefore, every time the wash flows, the streets become flooded
and are sometimes impassable. In addition to the street crossings, homes and yards
along the wash experience flooding. Many of these home flooding problems will be
reduced and/or eliminated with upstream flood control improvements on Sand Tank
Wash and Scott Avenue Wash.

Another problem is the concentration of runoff that occurs at Hunt Street, between
Johnny Street and Weidner Street. Storm water accumulates on the south side of Hunt
Street and spills through yards over to Scott Avenue Wash. The watershed area
contributing flow to this low point has not been developed so the opportunity exists to
have future development provide storm water retention to solve the problem.

The specific problems identified by the Town officials include:
• Street flooding where the local streets cross Scott Avenue Wash.
• Flooding of houses and yards along Scott Avenue Wash.
• Storm water ponding on the south side of Hunt Street between Johnny and

Weidner Streets.

7.2Drainage Improvement Concepts

Improvement concepts for the Scott Avenue Wash watershed include upstream storm
water detention to reduce peak discharges on Scott Avenue Wash and new culverts at
the street crossings. The concepts also include a new detention basin at the low point
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along Hunt Street and paving improvements with curb and gutter to convey runoff to the
wash. New channels and/or storm drains aren't necessary since the watershed has the
existing wash to act as an outfall for storm water. Additionally, the watershed is fairly
narrow which minimizes the accumulation of runoff in the streets. Therefore, re,..paving
the streets and adding curb and gutter will provide more than enough capacity to drain
the watershed to the wash.

7.2.1 Upstream Detention and New Roadway Culverts (Alternative 1)

Alternative No. 1 is based on the 1O-year design storm and includes an upstream
detention basin, culverts at the wash crossings, new street improvements, and a new
detention basin at the Hunt Street low point. Exhibit 7.1 illustrates this alternative.

The upstream detention basin is located above the Gila Bend Canal. The purpose of the
basin is to reduce the peak flows on Scott Avenue Wash in order to reduce the size of
the downstream culvert sizes through the developed part of the Town. The basin has 17
acre-feet of storage capacity and drains through a 24" pipe under the Canal.

A second detention basin is proposed on the south side of Hunt Street, between Johnny
Street and Weidner Street. This basin has a storage capacity of 1.9 acre-feet and
releases approximately 6 cfs to Scott Avenue Wash through a 12" pipe. The watershed
area contributing flow to this low point hasn't been developed. Therefore, the detention
basin can be thought of as an interim facility until such time that the property is
developed. At that time the developer will have to provide retention for the 1aD-year, 2
hour volume in accordance with the Town's drainage standards.

This alternative includes new culverts along Scott Avenue Wash at Papago, Hunt and
Richards Streets. It also includes re-paving of the streets with wider cross sections and
curb and gutter. These street improvements will provide more than enough conveyance
capacity to drain local runoff to the wash.

Advantages of this alternative include:
1. Upstream detention reduces flow through Town.
2. Hunt Street detention basin and outlet pipe eliminates existing ponding

problem.
3. Conveys the 1O-year storm

Disadvantages of this alternative include:
1. Highest cost alternative.
2. Maintenance associated with detention basins.

The estimated cost of this alternative is $1.85 million.
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7.2.2 Street Improvements and New Roadway Culverts (Alternative 2)

Alternative No.2 is based on the 1O-year design storm and includes culverts at the wash
crossings and new street improvements to convey storm water to Scott Avenue Wash.
Unlike alternative 1, this alternative doesn't have any upstream detention to reduce the
peak flows, therefore the culverts are larger. Exhibit 7.2 illustrates this alternative.

New culverts are proposed along Scott Avenue Wash at Papago, Hunt and Richards
Streets. Re-paving of the streets with wider cross sections and curb and gutter is also
included. The street improvements will provide more than enough conveyance capacity
to drain local runoff to the wash.

Advantages of this alternative include:
1. Lower cost.
2. Conveys the 1O-year storm

1. Disadvantages of this alternative include:
2. Larger flood flows through Town.
3. Flooding problem at low point in Hunt Street is only partially improved with

street improvements.

The estimated cost of this alternative is $1.70 million.
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SECTION 8: ST. LOUIS AVENUE ALTERNATIVES (Town Core Area)

8.1 Existing Conditions and Flooding Problems

St. Louis Avenue collects much of the runoff from the east side of the Town core area.
Its boundaries are the Southern Pacific Railroad on the south, Sand Tank Wash on the
east, and the ridgeline for Scott Avenue Wash on the west. As can be seen from Exhibit
2.3, much of the St. Louis Avenue watershed is in the 1OO-year floodplain of Sand Tank
Wash. For purposes of this investigation, however, the low flow ridgeline between the
Wash and St. Louis Avenue was assumed to be the drainage area boundary because
the drainage improvements being considered are for the 1O-year flood, or less. The
1OO-year flooding problems associated with Sand Tank Wash are a separate issue
which are discussed in Section 4 of this report.

Runoff accumulates in roadside ditches along 81. Louis Avenue as well as in a drainage
swale that runs between St. Louis and Martin Avenue. The swale flows across Richards
Street and combines with the St. Louis Avenue roadside ditches further downstream.
The runoff flowing across Richards Street is an undesirable situation. In addition, the
existing roadside ditches on St. Louis Avenue don't drain well, don't have culverts at the
crossing streets, and experience a considerable amount of standing water after the
floods have passed.

The specific flooding problems identified by Town officials include:
• Flooding and standing water along St. Louis Avenue.
• Flooding over Richards Street, west of St. Louis Avenue.

8.2 Drainage Improvement Concepts

Improvement concepts for the St. Louis Avenue watershed include the use of storm
drains, street improvements, detention basins, and new roadside channels. Concepts
are presented for both the 2-year and the 1O-year design storms.

The concept for the 2-year design storm utilizes roadside ditches and new culverts to
convey the storm water. The 1O-year concepts utilize new storm drain with and without
storm water detention.
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8.2.1 10-Year Storm Drain (Alternative 1)

This alternative is based on construction of a 1O-year storm drain. It will allow St. Louis
Avenue to have one dry lane in each direction during the 1O-year flood. It will also have
a lateral in Richards Street to collect water from the existing swale and prevent drainage
from flowing over roadway. The storm drain outlets to Sand Tank Wash, north of Indian
Road, in a dual-66" pipe. These outlet pipes are a very expensive element of the
alternative. The cost could be drastically reduced by using an open channel instead of
the dual 66" pipes. This alternative also includes street improvements, including curb
and gutter, to convey local runoff to St. Louis Avenue. See Exhibit 8.1 for an illustration
of this alternative.

Advantages of this alternative include:
1. 81. Louis Avenue will remain fairly dry during floods less than or equal to the

1O-year event.
2. This alternative solves the problems of flow over Richards Street and

standing water along St. Louis Avenue.

Disadvantages of this alternative include:
1. The 1O-year storm drain is a considerable cost making this the most

expensive solution (it should be pointed out, though, that approximately $700
thousand could be eliminated from the cost by using an open channel outfall,
north of Indian Road, to Sand Tank Wash).

The estimated cost of this alternative is $2.01 million.
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8.2.2 10-Year Storm Drain with Detention Basin (Alternative 2)

This alternative is very similar to number 1 except that it utilizes a detention basin to
reduce the size of the St. Louis Avenue storm drain. The detention basin is located, on
the west side of St. Louis Avenue, at the site of the existing evaporation pond. In order
for the pond to provide adequate storage capacity, it has to be lowered about five feet.
At that depth, it provides a storage volume of 8 acre-feet which significantly reduces the
1a-year peak discharge in the storm drain. The reduction in peak discharge allows the
storm drain to be reduced in size from a 66" pipe down to a 24" pipe. See Exhibit 8.2 for
an illustration of this alternative.

After the evaporation pond is lowered, it'll have approximate bottom dimensions of 160
feet by 350 feet. This will allow recreational opportunities, including football and soccer.

Just like alternative 1, new roadway improvements are used to collect and convey runoff
to the storm drain. The street improvements and storm drain are designed to keep one
lane dry in each direction during the 1a-year design storm.

Advantages of this alternative include:
1. St. Louis Avenue will remain fairly dry during floods less than or equal to the

1a-year event.
2. It provides a solution to the problems of flow over Richards Street and

standing water along St. Louis Avenue.
3. It puts to use an existing Town owned evaporation pond that is no longer in

use and provides opportunities for multi-use, recreational activities.

Disadvantages of this alternative include:
1. The 1a-year storm drain is a considerable cost making this a fairly expensive

solution (it should be pointed out though that approximately $300 thousand
could be eliminated from the cost by using an open channel outfall, north of
Indian Road, to Sand Tank Wash).

The estimated cost of this alternative is $1.58 million.
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o

8.2.3 2-Year Design with Roadside Channels and Culverts (Alternative 3)

Alternative 3 is simplest and least expensive of the 3 alternatives. It's based on a 2-year
design storm and uses roadside ditches and culverts to convey storm water to Sand
Tank Wash. See Exhibit 8.3 for an illustration of this alternative.

Advantages of this alternative include:
1. Least expensive of the three alternatives.
2. Solves the problems of flow over Richards Street and standing water along

St. Louis Avenue, if only for the 2-year flood.

Disadvantages of this alternative include:
1. Only provides a 2-year level of protection.
2. The Town's desire to improve the streets with curb and gutter isn't met.
3. Ongoing maintenance with the roadside channels and culverts.

The estimated cost of this alternative is $63 thousand.
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Comparative Cost
Summary Table• Alternative Description Cost ($)

Planning Area-West
Alt. 1West Increase Conveyance at Canal, Railroad, and 1-8 10,806,236
Alt. 2West Detention Basins Upstream of 1-8 49,001,027
Alt. 3West Intercept Flow Downstream of 1-8 8,206,019

Planning Area-East
AIt.1 East Increase Conveyance along Sand Tank Wash 45,199,786
Alt. 2East Upstream Detention to Reduce Flow on Sand Tank Wash 44,669,118
Alt. 3East Upstream Detention to Control Existing Diversion at 1-8 15,358,044

South Gila Bend
Alt. 1 10-Year Diversion and Channelize along Canal 1,147,835
Alt. 2 10-Year Diversion/Detention & Channelize along Canal 995,332
Alt. 3 10-Year Street Improvements & Channelize along Canal 971,757
Alt. 4 10-Year Storm Drain & Street Improvements 1,372,131
Alt. 5 2-Year Diversion and Channelize along Canal 97,026

Harrington Avenue
Alt. 1 2-Year Street Improvements and Retention Basin 1,211,093
Alt. 2 2-Year Storm Drain and Retention Basin 1,572,209
Alt. 3 2-Year Improvements to Harrington Ave. & Ret. Basin 298,662
Alt. 4 10-Year Storm Drain with Detention Basin 1,710,488
Alt. 5 10-Year Storm Drain 1,926,093

Scott Avenue Wash
Alt. 1 10-Year Detention and New Roadway Culverts 1,852,973
Alt. 2 10-Year Street Improvements and New Culverts 1,699,536

St. Louis Avenue
Alt. 1 10-Year Storm Drain 2,012,888
Alt. 2 10-Year Storm Drain with Detention Basin 1,583,368
Alt. 3 2-Year Roadside Channels and Culverts 62,823



Planning Study Area
Cost Estimates



LEVEL 1 COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Planning Area - West Side

Alternative 1 West

Unit
Item No. Item Description Unit Price Quantity Amount

CONSTRUCT NEW GBC SPILLWAY & SIPHON (WEST)
1 Excavation CY $ 2.00 $ 1,510.00 $ 3,020.00
2 Concrete CY $ 250.00 $ 328.00 $ 82,000.00
3 Bank Protection (riprap) CY $ 30.00 $ 74.00 $ 2,220.00
4 Canal siphon pipes (96" RCP) LF $ 300.00 $ 140.00 $ 42,000.00
5 Pipe excavation CY $ 2.00 $ 320.00 $ 640.00

1-8 BOX CULVERT IN SECTION 5: ADD 1 BARREL TO EXISTING 2 - 10' X 8' CBC
6 Structural Excavation CY $ 11.50 $ 870.00 $ 10,005.00
7 Pavement removal SY $ 3.00 $ 261.00 $ 783.00
8 Wingwall removal EA $ 1,000.00 $ 4.00 $ 4,000.00
9 Concrete CY $ 250.00 $ 229.00 $ 57,250.00
10 Steel LBS $ 0.40 $ 27,288.00 $ 10,915.20
11 Structural Backfill CY $ 19.00 $ 555.00 $ 10,545.00
12 Pavement SY $ 16.00 $ 261.00 $ 4,176.00

1-8 CONC BRIDGE IN SECT 4: ADD 3 - 30' SPANS
13 Bridge SF $ 60.00 $ 9,180.00 $ 550,800.00
14 Excavation CY $ 2.00 $ 5,100.00 $ 10,200.00

RAILROAD BRIDGE IN SECT 4: ADD 10 - 13' SPANS
15 RR Bridge SF $ 80.00 $ 3,900.00 $ 312,000.00
16 Excavation CY $ 2.00 $ 1,080.00 $ 2,160.00



Unit
Item No. Item Description Unit Price Quantity Amount

NEW CHANNELIZATION ALONG QUILOTOSA WASH FROM 1-8 TO WATERMELON RD.
36 Excavation CY $ 2.00 $ 600,000.00 $ 1,200,000.00
37 Revegetation SF $ 0.20 $ 2,687,500.00 $ 537,500.00

NEW CHANNELIZATION ALONG SAUCEDA WASH FROM GBC TO WATERMELON RD.

38 Excavation CY $ 2.00 $ 960,000.00 $ 1,920,000.00
39 Revegetation SF $ 0.20 $ 6,225,000.00 $ 1,245,000.00

NEW CHANNELIZATION ALONG UNNAMED WASH FROM GBC TO WATERMELON RD.
40 Excavation CY $ 2.00 $ 210,000.00 $ 420,000.00
41 Revegetation SF $ 0.20 $ 910,000.00 $ 182,000.00

Sub-Total $ 8,312,489.20
Engineering and Contingencies (30%) $ 2,493,746.76
TOTAL $ 10,806,235.96



LEVEL 1 COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Planning Area - West Side

Alternative 2 West

Unit
Item No. Item Description Unit Price Quantity Amount

NEW OFFLINE RETENTION BASIN - UNNAMED WASH
1 Excavation CY $ 2.00 $ 50,000.00 $ 100,000.00
2 CSA Bank Protection CY $ 24.00 $ 312.00 $ 7,488.00
3 Pump Station LS $ 225,000.00 $ 1.00 $ 225,000.00

NEW OFFLINE RET~NTION BASIN - SAUCEDA WASH
4 Excavation CY $ 2.00 $ 7,686,700.00 $ 15,373,400.00
5 CSA Bank Protection CY $ 24.00 $ 29,000.00 $ 696,000.00
6 84" RCP LF $ 220.00 $ 9,000.00 $ 1,980,000.00
7 Pavement removal SY $ 3.00 $ 370.00 $ 1,110.00
8 Asphalt pavement SY $ 16.00 $ 370.00 $ 5,920.00
9 Railroad removallreplacement LS $ 5,000.00 $ 1.00 $ 5,000.00

NEW OFFLINE RETENTION BASIN - QUILOTOSA WASH
10 Excavation CY $ 2.00 $ 532,400.00 $ 1,064,800.00
11 CSA Bank Protection CY $ 24.00 $ 4,500.00 $ 108,000.00
12 Pump Station LS $ 2,500,000.00 $ 1.00 $ 2,500,000.00

NEW OFFLINE RETENTION BASIN BETWEEN RR TRACKS & SR 85
13 Excavation CY $ 2.00 $ 1,782,700.00 $ 3,565,400.00
14 CSA Bank Protection CY $ 24.00 $ 7,900.00 $ 189,600.00
15 Pump Station LS $ 8,500,000.00 $ 1.00 $ 8,500,000.00



Unit
Item No. Item Description Unit Price Quantity Amount

NEW 15-FOOT-WIDE GBC SPILLWAY &SIPHON
16 Excavation CY $ 2.00 $ 1,830.00 $ 3,660.00
17 Concrete CY $ 250.00 $ 328.00 $ 82,000.00
18 Bank Protection (riprap) CY $ 30.00 $ 74.00 $ 2,220.00
19 Canal siphon pipes (96" RCP) LF $ 300.00 $ 140.00 $ 42,000.00

NEW CHANNEL BETWEEN EAST OF SR 85 AND WATERMELON RD.
20 Excavation CY $ 2.00 $ 61,500.00 $ 123,000.00
21 Revegetation SF $ 0.20 $ 1,500,000.00 $ 300,000.00

NEW CHANNELIZATION ALONG QUILOTOSA WASH FROM GBC TO WATERMELON RD.
22 Excavation CY $ 2.00 $ 340,500.00 $ 681,000.00
23 Revegetation SF $ 0.20 $ 2,130,000.00 $ 426,000.00

NEW CHANNELIZATION ALONG SAUCEDA WASH FROM GBC TO WATERMELON RD.
24 Excavation CY $ 2.00 $ 379,500.00 $ 759,000.00
25 Revegetation SF $ 0.20 $ 1,980,000.00 $ 396,000.00

NEW CHANNELIZATION ALONG UNNAMED WASH FROM GBC TO WATERMELON RD.
26 Excavation CY $ 2.00 $ 190,750.00 $ 381,500.00
27 Revegetation SF $ 0.20 $ 875,000.00 $ 175,000.00

Sub-Total $ 37,693,098.00
Engineering and Contingencies (30%) $ 11,307,929.40

TOTAL $ 49,001,027.40



LEVEL 1 COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Planning Area - West Side

Alternative 3 West

Unit
Item No. Item Description Unit Price Quantity Amount

NEW COLLECTOR CHANNEL DOWNSTREAM OF 1-8 (SAUCEDA WASH)
1 Excavation CY $ 2.00 $ 105,900.00 $ 211,800.00
2 Revegetation SF $ 0.20 $ 416,000.00 $ 83,200.00

NEW COLLECTOR CHANNEL DOWNSTREAM OF 1-8 (QUILOTOSA WASH)
3 Excavation CY $ 2.00 $ 3,611.00 $ 7,222.00
4 Revegetation SF $ 0.20 $ 80,000.00 $ 16,000.00

WIDEN EXIST. CHANNEL NORTH OF 1-8/SR-85 TI
5 Excavation CY $ 2.00 $ 94,800.00 $ 189,600.00
6 Revegetation SF $ 0.20 $ 1,500,000.00 $ 300,000.00

NEW CHANNELIZATION ALONG QUILOTOSA WASH FROM GBC TO WATERMELON RD.
7 Excavation CY $ 2.00 $ 600,000.00 $ 1,200,000.00
8 Revegetation SF $ 0.20 $ 2,687,500.00 $ 537,500.00

NEW CHANNELIZATION ALONG SAUCEDA WASH FROM GBC TO WATERMELON RD.
9 Excavation CY $ 2.00 $ 960,000.00 $ 1,920,000.00
10 Revegetation SF $ 0.20 $ 6,225,000.00 $ 1,245,000.00

NEW CHANNELIZATION ALONG UNNAMED WASH FROM GBC TO WATERMELON RD.
11 Excavation CY $ 2.00 $ 210,000.00 $ 420,000.00
12 Revegetation SF $ 0.20 $ 910,000.00 $ 182,000.00



Item No. Item Description

Sub-Total
Engineering and Contingencies (30%)
TOTAL

Unit
Unit
Price Quantity Amount

$ 6,312,322.00
$ 1,893,696.60
$ 8,206,018.60



LEVEL 1 COST ESTIMATE
Project No.: FeD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Planning Area - East Side

Alternative 1 East

Unit
Item No. Item Description Unit Price Quantity Amount

SAND TANK WASH RAILROAD BRIDGE: ADD 23 SPANS TO EXIST. 9 -12'-SPAN WOOD BRIDGE
1 RR Bridge SF $ 80.00 $ 8,280.00 $ 662,400.00
2 Excavation CY $ 2.00 $ 2,450.00 $ 4,900.00

BENDER WASH RAILROAD BRIDGE: ADD 3 SPANS TO EXIST. 3 - 12.5'-SPAN WOOD BRIDGE
3 RR Bridge SF $ 80.00 $ 1,125.00 $ 90;000.00
4 Excavation CY $ 2.00 $ 33.00 $ 66.00

WIDEN EXIST. GBC SPILLWAY & SIPHON AT SAND TANK WASH
5 Concrete removal CY $ 200.00 $ 44.00 $ 8,800.00

6 Excavation CY $ 2.00 $ 620.00 $ 1,240.00
7 Concrete CY $ 250.00 $ 82.00 $ 20,500.00
8 Bank Protection (riprap) CY $ 30.00 $ 100.00 $ 3,000.00
9 Canal siphon pipes (96" RCP) LF $ 300.00 $ 62.00 $ 18,600.00
10 Pipe excavation CY $ 3.00 $ 160.00 $ 480.00

NEW GBC SPILLWAY AT BENDER WASH
11 Excavation CY $ 2.00 $ 900.00 $ 1,800.00
12 Concrete CY $ 250.00 $ 190.00 $ 47,500.00
13 Bank Protection (riprap) CY $ 30.00 $ 200.00 $ 6,000.00
14 Canal siphon pipes (96" RCP) LF $ 300.00 $ 86.00 $ 25,800.00
15 Pipe excavation CY $ 2.00 $ 220.00 $ 440.00
16 Remove exist. 3-30" CMP's LS $ 500.00 $ 1.00 $ 500.00
17 Remove exist. 3 - 6' x 4' RCBC LS $ 2,000.00 $ 1.00 $ 2,000.00



Unit
Item No. Item Description Unit Price Quantity Amount

B-8: ADD 14 16.8-FT BARRELS TO EXIST. 616.8' X 8' - 76' RCBC
18 Structural Excavation CY $ 11.50 $ 5,680.00 $ 65,320.00
19 Pavement removal SY $ 3.00 $ 2,130.00 $ 6,390.00
20 Wingwall removal EA $ 1,000.00 $ 2.00 $ 2,000.00
21 Concrete CY $ 250.00 $ 2,308.00 $ 577,000.00
22 Steel LBS $ 0.40 $ 295,850.00 $ 118,340.00
23 Structural Backfill CY $ 19.00 $ 380.00 $ 7,220.00
24 Pavement SY $ 16.00 $ 2,130.00 $ 34,080.00

1-8 BRIDGE OVER SAND TANK WASH: ADD 4 - 30-FT SPANS TO EXIST. 7-SPAN BRIDGES
25 Bridge SF $ 60.00 $ 40,800.00 $ 2,448,000.00
26 Excavation CY $ 2.00 $ 15,020.00 $ 30,040.00
27 Pavement removal SY $ 3.00 $ 1,870.00 $ 5,610.00
28 Pavement SY $ 16.00 $ 1,870.00 $ 29,920.00

NEW CHANNELIZATION ALONG SAND TANK WASH, 1-8 TO INDIAN ROAD
29 Excavation CY $ 2.00 $ 4,155,560.00 $ 8,311,120.00
30 Revegetation SF $ 0.20 $ 76,200,000.00 $ 15,240,000.00
31 Land Acquisition AC $ 4,000.00 $ 1,750.00 $ 7,000,000.00

Sub-Total $ 34,769,066.00
Engineering and Contingencies (30%) $ 10,430,719.80
TOTAL $ 45,199,785.80



LEVEL 1 COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Planning Area - East Side

Alternative 2 East

Unit
Item No. Item Description Unit Price Quantity Amount

NEW OFFLINE RETENTION BASIN - SAND TANK WASH EAST TRIBUTARY
1 Excavation CY $ 2.00 $ 971,000.00 $ 1,942,000.00
2 CSA Bank Protection CY $ 24.00 $ 3,700.00 $ 88,800.00
3 Land Acquisition AC $ 4,000.00 $ 60.00 $ 240,000.00
4 60" RCP LF $ 150.00 $ 1,000.00 $ 150,000.00
5 Pavement removal SY $ 3.00 $ 220.00 $ 660.00
6 Asphalt pavement SY $ 16.00 $ 220.00 $ 3,520.00

NEW OFFLINE RETENTION BASIN # 1- SAND TANK WASH
7 Excavation CY $ 2.00 $ 8,161,600.00 $ 16,323,200.00
8 CSA Bank Protection CY $ 24.00 $ 32,000.00 $ 768,000.00
9 Land Acquisition AC $ 4,000.00 $ 126.00 $ 504,000.00
10 3 - 10' x 10' - 400 LF CBC LS $ 603,600.00 $ 1.00 $ 603,600.00
11 84" RCP LF $ 220.00 $ 3,200.00 $ 704,000.00
12 Pavement removal SY $ 3.00 $ 420.00 $ 1,260.00
13 Asphalt pavement SY $ 16.00 $ 420.00 $ 6,720.00

NEW OFFLINE RETENTION BASIN # 2 - SAND TANK WASH
14 Excavation CY $ 2.00 $ 4,743,200.00 $ 9,486,400.00
15 Land Acquisition AC $ 4,000.00 $ 92.00 $ 368,000.00
16 3 - 10' x 10' - 280 LF CBC LS $ 429,300.00 $ 1.00 $ 429,300.00



Unit
Item No. Item Description Unit Price Quantity Amount

NEW OFFLINE RETENTION BASIN # 3 - SAND TANK WASH
17 Excavation CY $ 2.00 $ 1,290,700.00 $ 2,581,400.00
18 Land Acquisition CY $ 4,000.00 $ 40.00 $ 160,000.00

Sub-Total $ 34,360,860.00
Engineering and Contingencies (30%) $ 10,308,258.00
TOTAL $ 44,669,118.00



LEVEL 1 COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Planning Area - East Side

Alternative 3 East

Unit
Item No. Item Description Unit Price Quantity Amount

NEW OFFLINE RETENTION BASIN # 1- SAND TANK WASH
1 Excavation CY $ 2.00 $ 3,061,350.00 $ 6,122,700.00
2 CSA Bank Protection CY $ 24.00 $ 7,400.00 $ 177,600.00
3 Land Acquisition AC $ 4,000.00 $ 126.00 $ 504,000.00
4 3 - 10' x 10' - 100 LF CBC LS $ 168,000.00 $ 1.00 $ 168,000.00
5 84" RCP LF $ 400.00 $ 3,200.00 $ 1,280,000.00
6 Pavement removal SY $ 3.00 $ 420.00 $ 1,260.00
7 Asphalt pavement SY $ 16.00 $ 420.00 $ 6,720.00

NEW OFFLINE RETENTION BASIN # 2 - SAND TANK WASH
8 Excavation CY $ 2.00 $ 1,548,800.00 $ 3,097,600.00
9 Land Acquisition AC $ 4,000.00 $ 64.00 $ 256,000.00

RECONSTRUCT SNAD TANK WASH LEVEE
1 Excavation/Fill CY $ 4.00 $ 20,000.00 $ 80,000.00
2 CSA Bank Protection CY $ 24.00 $ 5,000.00 $ 120,000.00

Sub-Total $ 11,813,880.00
Engineering and Contingencies (30%) $ 3,544,164.00
TOTAL $ 15,358,044.00



Town Core Area
Cost Estimates



LEVE:~ COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

South Gila Bend

All. 1: 10-Year Diversion and Channelize along Canal

Unit
Item No. Item Description Unit Price Quantity Amount

1 Drainage Excavation, Roadside Channel from CP2 to CP1 CY $3.00 95 $ 285.00
2 Prepare Subgrade SY $2.50 24740 $ 61,850.00
3 New Paving, Main Street (collector), 3"AC/6"AB SY $12.00 6120 $ 73,440.00
4 New Paving, Martin Street (collector), 3"AC/6"AB SY $12.00 4220 $ 50,640.00
5 New Paving, Capitol St. (local), 3"AC/6"AB SY $12.00 3200 $ 38,400.00
6 New Paving, Cleveland St. (local), 3"AC/6"AB SY $12.00 3380 $ 40,560.00
7 New Paving, St. Louis St. (local), 3"AC/6"AB SY $12.00 3730 $ 44,760.00
8 New Paving, Barnes St. (local), 3"AC/6"AB SY $12.00 4090 $ 49,080.00
9 New Paving, Freemont St. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00
10 New Paving, Locke St. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00
11 Curb and Gutter, 6" Vertical Curb LF $9.00 19000 $ 171,000.00
12 Drainage Excavation, Channel parallel with Canal to CP4 CY $3.00 825 $ 2,475.00
13 Drainage Excavation, Detention Basin at CP4 CY $3.00 9390 $ 28,170.00
14 Drainage Easement, Detention Basin in DA4 AC $2,000.00 2 $ 4,000.00
15 Remove and Replace 36" Pipe under Levee (lower pipe) LF $100.00 60 $ 6,000.00
16 Concrete Pipe, 30" Storm Drain (CP3 to Unity Park) LF $90.00 850 $ 76,500.00
17 Manhole, Storm Drain (every 330 ft.) EA $2,600.00 2 $ 5,200.00
18 Catch Basin, Curb Opening (typ. M1,L=17) EA $2,300.00 3 $ 6,900.00
19 Headwall w/wingwalls, Pipe Outlet (Unity Park) EA $5,000.00 1 $ 5,000.00
20 Remove Concrete Basketball Court in Unity Park (52'x85') SF $3.00 4420 $ 13,260.00
21 Basketball Ct.- Reinforced, in Detention Basin in Unity Park, 60'x90' SF $7.50 5400 $ 40,500.00
22 Drainage Excavation, Detention Basin at Unity Park CY $3.00 5970 $ 17,910.00
23 Concrete Pipe, 12" Outlet Pipe LF $45.00 600 $ 27,000.00
24 Drainage Easement, Outlet Pipe (20'x600') AC $2,000.00 0.25 $ 500.00

Sub-Total Drainage $ 233,700.00

Sub-Total Roadway Improvements $ 649,250.00

Engineering and Contingencies (30%) $ 264,885.00

TOTAL $ 1,147,835.00



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

South Gila Bend

Alt. 2: 10-Year Diversion/Detention Upstream of Main Street and Channelize along Canal

Unit

Item No. Item Description Unit Price Quantity Amount

1 Drainage Excavation, Roadside Channel from CP2 to CP1 CY $3.00 95 $ 285.00
2 Prepare Subgrade SY $2.50 24740 $ 61,850.00

3 New Paving, Main Street (collector), 3"AC/6"AB SY $12.00 6120 $ 73,440.00

4 New Paving, Martin Street (collector), 3"AC/6"AB SY $12.00 422(} $ 50,640.00
5 New Paving, Capitol S1. (local), 3"AC/6"AB SY $12.00 3200 $ 38,400.00
6 New Paving, Cleveland S1. (local), 3"AC/6"AB SY $12.00 3380 $ 40,560.00
7 New Paving, St. Louis St. (local), 3"AC/6"AB SY $12.00 3730 $ 44,760.00

8 New Paving, Bames St. (local), 3"AC/6"AB SY $12.00 4090 $ . 49,080.00
9 New Paving, Freemont S1. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00

10 New Paving, Locke S1. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00

11 Curb and Gutter, 6" Vertical Curb LF $9.00 19000 $ 171,000.00
12 Drainage Excavation, Detention Basin in DA3 CY $3.00 5970 $ 17,910.00

13 Drainage Easement, Detention Basin in DA 3 AC $2,000.00 2 $ 4,000.00

14 Drainage Excavation, Interceptor Channel to Del. Basin in DA3 CY $3.00 450 $ 1,350.00
15 Drainage Easement, Interceptor Channel (20'x1000') AC $2,000.00 0.5 $ 1,000.00

16 Concrete Pipe, 12" Outlet Pipe LF $45.00 1000 $ 45,000.00
17 Manhole, Storm Drain (every 330 ft.) EA $2,600.00 2 $ 5,200.00

18 Drainage Easement, 12" pipe (20'x1 000') AC $2,000.00 0.5 $ 1,000.00
19 Drainage Excavation, Channel parallel with Canal to CP4 CY $3.00 825 $ 2,475.00

20 Drainage Excavation, Detention Basin at CP4 CY $3.00 9390 $ 28,170.00

21 Drainage Easement, Detention Basin in DA 4 AC $2,000.00 2 $ 4,000.00

22 Remove and Replace 36" Pipe under Levee (lower pipe) LF $100.00 60 $ 6,000.00

Sub-Total Drainage $ 116,390.00

Sub-Total Roadway Improvements $ 649,250.00
Engineering and Contingencies (30%) $ 229,692.00

TOTAL $ 995,332.00



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

South Gila Bend

All. 3: 10-Year Street Improvements and Channelize along Canal

Unit
Item No. Item Description Unit Price Quantity Amount

1 Prepare Subgrade SY $2.50 24740 $ 61,850.00
2 New Paving, Main Street (collector), 3"AC/6"AB SY $12.00 6120 $ 73,440.00
3 New Paving, Martin Street (collector), 3"AC/6"AB SY $12.00 4220 $ 50,640.00
4 New Paving, Capitol St. (local), 3"AC/6"AB SY $12.00 3200 $ 38,400.00
5 New Paving, Cleveland St. (local), 3"AC/6"AB SY $12.00 3380 $ 40,560.00
6 New Paving, St. Louis St. (local), 3"AC/6"AB SY $12.00 3730 $ 44,760.00
7 New Paving, Barnes St. (local), 3"AC/6"AB SY $12.00 4090 $ 49,080.00
8 New Paving, Freemont St. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00
9 New Paving, Locke St. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00
10 Curb and Gutter, 4" Roll Curb or 6" Vertical Curb LF $9.00 19000 $ 171,000.00
11 Drainage Excavation, Channel parallel with Canal to CP4 CY $3.00 1675 $ 5,025.00
12 Drainage Excavation, Detention Basin at CP4 CY $3.00 25410 $ 76,230.00
13 Drainage Easement, Detention Basin AC $2,000.00 5.5 $ 11,000.00
14 Remove and Replace 36" Pipe under Levee (lower pipe) LF $100.00 60 $ 6,000.00

Sub-Total Drainage $ 98,255.00
Sub-Total Roadway Improvements $ 649,250.00
Engineering and Contingencies (30%) $ 224,251.50

TOTAL $ 971,756.50



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

South Gila Bend

Alt. 4: 10-Year Diversion, Storm Drain, Street Improvements and Channelize

Unit
Item No. Item Description Unit Price Quantity Amount

1 Prepare Subgrade SY $2.50 24740 $ 61,850.00
2 New Paving, Main Street (collector), 3"AC/6"AB SY $12.00 6120 $ 73,440.00
3 New Paving, Martin Street (collector), 3"AC/6"AB SY $12.00 4220 $ 50,640.00
4 New Paving, Capitol St. (local), 3"AC/6"AB SY $12.00 3200 $ 38,400.00
5 New Paving, Cleveland St. (local), 3"AC/6"AB SY $12.00 3380 $ 40,560.00
6 New Paving, St. Louis St. (local), 3"AC/6"AB SY $12.00 3730 $ 44,760.00
7 NewPaving, Barnes St. (local), 3"AC/6"AB SY $12.00 4090 $ 49,080.00
8 New Paving, Freemont St. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00
9 New Paving, Locke St. (local), 3"AC/6"AB SY $12.00 4980 $ 59,760.00
10 Curb and Gutter, 4" Roll Curb or 6" Vertical Curb LF $9.00 19000 $ 171,000.00
11 Drainage Excavation, Roadside Channel from CP2 to CP1 CY $3.00 95 $ 285.00
12 Drainage Excavation, Channel parallel with Canal to CP5 CY $3.00 500 $ 1,500.00
13 Concrete Pipe, Storm Drain 36" LF $100.00 2160 $ 216,000.00
14 Concrete Pipe, Storm Drain 42" LF $110.00 1070 $ 117,700.00
15 Headwall & Wingwall EA $3,500.00 1 $ 3,500.00
16 Manholes, Storm Drain EA $2,600.00 10 $ 26,000.00
17 Catch Basin Inlets, M-1 L=17' EA $2,300.00 4 $ 9,200.00
18 Catch Basin Inlets, M-1 L=10' EA $2,000.00 4 $ 8,000.00
19 Drainage Excavation, Detention Basin at CP4 CY $3.00 4350 $ 13,050.00
20 Drainage Easement, Detention Basin AC $2,000.00 2.5 $ 5,000.00
21 Remove and Replace 36" Pipe under Levee (lower pipe) LF $100.00 60 $ 6,000.00

Sub-Total Drainage $ 406,235.00
Sub-Total Roadway Improvements $ 649,250.00
Engineering and Contingencies (30%) $ 316,645.50

TOTAL $ 1,372,130.50



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

South Gila Bend

All. 5: 2-Year Diversion and Channelize along Canal

Unit
Item No. Item Description Unit Price Quantity Amount

1 Drainge Excavation, Interception Channel in DA3 CY $3.00 300 $ 900.00
2 Drainge Easement, Interception Channel (35'x1000') AC $2,000.00 1 $ 2,000.00
3 Drainage Excavation, Roadside Channel from CP2 to CP1 CY $3.00 95 $ 285.00
4 Drainage Excavation, Channel parallel with Canal to CP5 CY $3.00 1250 $ 3,750.00
5 Drainage Excavation, Detention Basin at CP4 (1 OO-yr, 2-hr) CY $3.00 17900 $ 53,700.00
6 Drainage Easement, Detention Basin AC .$2,000.00 4 $ 8,000.00
7 Remove and Replace 36" Pipe under Levee (lower pipe) LF $100.00 60 $ 6,000.00

Sub-Total $ 74,635.00

Engineering and Contingencies (30%) $ 22,390.50

TOTAL $ 97,025.50



LEVErl COST ESTIMATE
Project No.: FCD 99-18 (EEC No. 99541)
Project Name: Gila Bend ADMP

Harrington Avenue

Alt. 1: 2-Year Street Improvements and Retention Basin
Unit

Item No. Item Description Unit Price Quantity Amount

1 Drainage Excavation, Retention Basin (6 Ac-Ft) CY $3.00 10000 $ 30,000.00
2 Drainage Easement, Retention Basin AC $2,000.00 2.5 $ 5,000.00
3 Drywell EA $4,500.00 10 $ 45,000.00
4 New Paving, Harrington Avenue (collector), 3"AC/6"AB SY $12.00 8020 $ 96,240.00
5 New Paving, Hunt Street (collector), 3"AC/6"AB SY $12.00 5490 $ 65,880.00
6 New Paving, Williams Street (collector), 3"AC/6"AB SY $12.00 9240 $ 110,880.00
7 New Paving, Papago St. (local), 3"AC/6"AB SY $12.00 1830 $ 21,960.00
8 New Paving, Norma St. (local), 3"AC/6"AB SY $12.00 1670 $ 20,040.00
9 New Paving, Dodson St. (local), 3"AC/6"AB SY $12.00 4330 $ 51,960.00
10 New Paving, Robert E. Lee Lane (local), 3"AC/6"AB SY $12.00 4500 $ 54,000.00
11 New Paving, Jeb Stuart St. (local), 3"AC/6"AB SY $12.00 1500 $ 18,000.00
12 New Paving, Margaret St. (local), 3"AC/6"AB SY $12.00 2330 $ 27,960.00
13 New Paving, Merrit Parkway (local), 3"AC/6"AB SY $12.00 5670 $ 68,040.00
14 Prepare Subgrade SY $2.50 44580 $ 111,450.00
15 Curb and Gutter, 6" Vertical Curb LF $9.00 11600 $ 104,400.00
16 Curb and Gutter, 4" Roll Curb LF $9.00 11200 $ 100,800.00

Sub-Total Drainage $ 80,000.00
Sub-Total Roadway Improvements $ 851,610.00
Engineering and Contingencies (30%) $ 279,483.00

TOTAL , , $ 1,211,093.00

New paving with Aggregate Base Class 2 and Asphalt Concrete (3/4 mix).



LEVEL I COST ESTIMATE
. Project No.: FCD 99-18 (EEC No. 99541)
Project Name: Gila Bend ADMP

Harrington Avenue

Alt. 2: 2-Year Storm Drain and Retention Basin
Unit

Item No. Item Description Unit Price Quantity Amount

1 Drainage Excavation, Retention Basin (6 Ac-Ft) CY $3.00 10000 $ 30,000.00
2 Drainage Easement, Retention Basin AC $2,000.00 2.5 $ 5,000.00
3 Drywell EA $4,500.00 10 $ 45,000.00
4 New Paving, Harrington Avenue (collector), 3"AC/6"AB SY $12.00 8020 $ 96,240.00
5 New Paving, Hunt Street (collector), 3"AC/6"AB SY $12.00 5490 $ 65,880.00
6 New Paving, Williams Street (collector), 3"AC/6"AB SY $12.00 9240 $ 110,880.00
7 New Paving, Papago Sf (local), 3"AC/6"AB SY $12.00 1830 $ 21,960.00
8 New Paving, Norma St. (local), 3"AC/6"AB SY $12.00 1670 $ 20,040.00
9 New Paving, Dodson St. (local), 3"AC/6"AB SY $12.00 4330 $ 51,960.00
10 New Paving, Robert E. Lee Lane (local), 3"AC/6"AB SY $12.00 4500 $ 54,000.00
11 New Paving, Jeb Stuart St. (local), 3"AC/6"AB SY $12.00 1500 $ 18,000.00
12 New Paving, Margaret St. (local), 3"AC/6"AB SY $12.00 2330 $ 27,960.00
13 New Paving, Merrit Parkway (local), 3"AC/6"AB SY $12.00 5670 $ 68,040.00
14 Prepare Subgrade SY $2.50 45092.5 $ 112,731.25
15 Curb and Gutter, 6" Vertical Curb LF $9.00 11600 $ 104,400.00
16 Curb and Gutter, 4" Roll Curb LF $9.00 11200 $ 100,800.00
17 Concrete Pipe, Storm Drain 15", lateral in alley north of Margarette LF $50.00 600 $ 30,000.00
18 Concrete Pipe, Storm Drain 36" LF $100.00 800 $ 80,000.00
19 Concrete Pipe, Storm Drain 42" LF $110.00 600 $ 66,000.00
20 Concrete Pipe, Storm Drain 48" LF $125.00 400 $ 50,000.00
21 Manhole, Storm Drain EA $2,600.00 6 $ 15,600.00
22 Catch Basin, Curb Opening (typ. M1, L=17) EA $2,300.00 6 $ 13,800.00
23 Catch Basin, Curb Opening (typ. M2, L=17) EA $3,000.00 4 $ 12,000.00
24 Catch Basin, Type N - single EA $2,000.00 1 $ 2,000.00
25 Drainage Excavation, Outfall Channel to Daylight at Elev. 704 CY $3.00 1700 $ 5,100.00



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC No. 99541)
Project Name: Gila Bend ADMP

Harrington Avenue

Alt. 2: 2-Year Storm Drain and Retention Basin
Unit

Item No. Item Description Unit Price Quantity Amount

26 Drainage Easement, Outfall Channel AC $2,000.00 1 $ 2,000.00

Sub-Total Drainage $ 356,500.00
Sub-Total Roadway Improvements $ 852,891.25

Engineering and Contingencies (30%) $ 362,817.38

TOTAL $ 1,572,208.63



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC No. 99541)
Project Name: Gila Bend ADMP

Harrington Avenue

All. 3: 2-Year Improvements to Harrington Avenue and Retention Basin
Unit

Item No. Item Description Unit Price Quantity Amount

1 Drainage Excavation, Retention Basin (6 Ac-Ft) CY $3.00 10000 $ 30,000.00
2 Drainage Easement, Retention Basin AC $2,000.00 2.5 $ 5,000.00
3 Drywell EA $4,500.00 10 $ 45,000.00
4 New Paving, Harrington Avenue (collector), 3"AC/6"AB SY $12.00 8020 $ 96,240.00
5 Prepare Subgrade SY $2.50 8020 $ 20,050.00
6 Curb and Gutter, 6" Vertical Curb LF $9.00 3700 $ 33,300.00
7 Grade Alley north of Margaret St. to eliminate ponding CY $3.00 50 $ 150.00

Sub-Total Drainage $ 80,150.00
Sub-Total Roadway Improvements $ 149,590.00
Engineering and Contingencies (30%) $ 68,922.00

TOTAL $ 298,662.00



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC No. 99541)
Project Name: Gila Bend ADMP

Harrington Avenue

Alt. 4: 10-Year Storm Drain and Detention Basin

Unit
Item No. Item Description Unit Price Quantity Amount

31 I Drainage Easement, Outfall Channel in DA 25 I AC I$2,000.00 I 1.5 1$ 3,000.00

Sub-Total Drainage $ 464,150.00
Sub-Total Roadway Improvements $ 851,610.00
Engineering and Contingencies (30%) $ 394,728.00
TOTAL $ 1,710,488.00
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Gila Bend ADMP
Harrington Avenue

Alt. 5: 1O-year Storm Drain

Unit
Item No. Item Description Unit Price Quantity Amount

1 Concrete Pipe, Storm Drain 42" LF $110.00 400 $ 44,000.00
2 Concrete Pipe, Storm Drain 54" LF $140.00 1450 $ 203,000.00
3 Concrete Pipe, Storm Drain 60" LF $150.00 600 $ 90,000.00
4 Concrete Pipe, Storm Drain 72" LF $200.00 650 $ 130,000.00
5 Concrete Pipe, Storm Drain 78" LF $220.00 150 $ 33,000.00
6 Headwall wi Wingwalls, Inlet (42" pipe) EA $4,000.00 1 $ 4,000.00
7 Headwall wi Wingwalls, Inlet (54" pipe) EA $5,000.00 1 $ 5,000.00
8 Headwall wi Wingwalls, Outlet 78" pipe,(@ CP22) EA $8,000.00 1 $ 8,000.00
9 Manhole, Storm Drain (every 330 ft.) EA $2,600.00 8 $ 20,800.00
10 Concrete Pipe, Storm Drain 15", lateral in alley north of Margarett Ave. LF $50.00 600 $ 30,000.00
11 Catch Basin, Type N-single LF $2,000.00 1 $ 2,000.00
12 Catch Basin, Curb Opening (typ. M1,L=17) EA $2,300.00 10 $ 23,000.00
13 Catch Basin, Curb Opening (typ. M2,L=17) EA $3,000.00 5 $ 15,000.00
14 New Paving, Harrington Avenue (collector), 3"AC/6"AB SY $12.00 8020 $ 96,240.00
15 New Paving, Hunt Street (collector), 3"AC/6"AB SY $12.00 5490 $ 65,880.00
16 New Paving, Williams Street (collector), 3"AC/6"AB SY $12.00 9240 $ 110,880.00
17 New Paving, Papago St. (local), 3"AC/6"AB SY $12.00 1830 $ 21,960.00
18 New Paving, Norma St. (local), 3"AC/6"AB SY $12.00 1670 $ 20,040.00
19 New Paving, Dodson St. (local), 3"AC/6"AB SY $12.00 4330 $ 51,960.00
20 New Paving, Robert E. Lee Lane (local), 3"AC/6"AB SY $12.00 4500 $ 54,000.00
21 New Paving, Jeb Stuart St. (local), 3"AC/6"AB SY $12.00 1500 $ 18,000.00
22 New Paving, Margaret St. (local), 3"AC/6"AB SY $12.00 2330 $ 27,960.00
23 New Paving, Merrit Parkway (local), 3"AC/6"AB SY $12.00 5670 $ 68,040.00
24 Prepare Subgrade SY $2.50 44580 $ 111,450.00
25 Curb and Gutter, 6" Vertical Curb LF $9.00 11600 $ 104,400.00
26 Curb and Gutter, 4" Roll Curb LF $9.00 11200 $ 100,800.00
27 Drainage Excavation, Outfall Channel in DA 25 CY $3.00 6400 $ 19,200.00
28 Drainage Easement, Outfall Channel in DA 25 AC $2,000.00 1.5 $ 3,000.00

Sub-Total $ 630,000.00
Sub-Total Roadway Inprovements $ 851,610.00
Engineering and Contingencies (30%) $ 444,483.00

TOTAL $1,926,093.00



24 Corrugated Metal Pipe, 42" Pipe, SAW. at Indian Road LF $72.00 275 $ 19,800.00

Sub-Total Drainage $ 165,909.00
Sub-Total Roadway Improvements $ 1,259,455.00
Engineering and Contingencies (30%) $ 427,609.20
TOTAL $ 1,852,973.20

New paving with Aggregate Base Class 2 and Asphalt Concrete (3/4 mix).



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Scott Avenue Wash

Alt. 2: 10-Year Street Improvements
Unit

Item No. Item Description Unit Price Quantity Amount

1 Prepare Subgrade SY $2.50 65830 $ 164,575.00
2 New Paving, Indian Road (minor Arterial), 3"AC/6"AB SY $12.00 5500 $ 66,000.00
3 New Paving, Scott Ave. (local), 3"AC/6"AB SY $12.00 12620 $ 151,440.00
4 New Paving, Logan St. (local), 3"AC/6"AB SY $12.00 6930 $ 83,160.00
5 New Paving, Trosper St. (local), 3"AC/6"AB SY $12.00 2310 $ 27,720.00
6 New Paving, Gatlin St. (local), 3"AC/6"AB SY $12.00 2310 $ 27,720.00
7 New Paving, Boyer St. (local), 3"AC/6"AB SY $12.00 2310 $ 27,720.00
8 New Paving, Stout St. (local), 3"AC/6"AB SY $12.00 2280 $ 27,360.00
9 New Paving, Warren St. (local), 3"AC/6"AB SY $12.00 1780 $ 21,360.00
10 New Paving, Richards (collector), 3"AC/6"AB SY $12.00 7810 $ 93,720.00
11 New Paving, Weidner St. (collector), 3"AC/6"AB SY $12.00 7390 $ 88,680.00
12 New Paving, Hunt St. (collector), 3"AC/6"AB SY $12.00 6760 $ 81,120.00
13 New Paving, Johnny St. (local), 3"AC/6"AB SY $12.00 3560 $ 42,720.00
14 New Paving, Papago St. (local), 3"AC/6"AB SY $12.00 4270 $ 51,240.00
15 Curb and Gutter, 6" Vertical Curb LF $9.00 33880 $ 304,920.00
16 Corrugated Metal Pipe, 42" Pipe, SAW. at Papago St. LF $72.00 120 $ 8,640.00
17 Corrugated Metal Pipe, 42" Pipe, SAW. at Hunt St. LF $72.00 135 $ 9,720.00
18 Corrugated Metal Pipe, 42" Pipe, SAW. at Richards St. LF $72.00 135 $ 9,720.00
19 Corrugated Metal Pipe, 42" Pipe, SAW. at Indian Road LF $72.00 275 $ 19,800.00

Sub-Total Drainage $ 47,880.00
Sub-Total Roadway Improvements $ 1,259,455.00
Engineering and Contingencies (30%) $ 392,200.50

TOTAL $ 1,699,535.50



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

Sl. Louis Avenue

All. 1: 10-Year Storm Drain with Outfall to Sand Tank Wash

Unit
Item No. Item Description Unit Price Quantity Amount

1 Prepare Subgrade SY $2.50 26700 $ 66,750.00
2 New Paving, St. Louis Avenue (collector), 3"AC/6"AB SY $12.00 13100 $ 157,200.00
3 New Paving, Martin Street (collector), 3"AC/6"AB SY $12.00 5500 $ 66,000.00
4 New Paving, Martin Street-1/2 street (collector), 3"AC/6"AB SY $12.00 1270 $ 15,240.00
5 New Paving, Stout Street (collector), 3"AC/6"AB SY $12.00 2320 $ 27,840.00
6 New Paving, Stout Street-1/2 street (collector), 3"AC/6"AB SY $12.00 950 $ 11,400.00
7 New Paving, Richards Street (local), 3"AC/6"AB SY $12.00 3560 $ 42,720.00
8 Curb and Gutter, 6" Vertical Curb LF $9.00 12950 $ 116,550.00
9 Concrete Pipe, Storm Drain 36" LF $100.00 700 $ 70,000.00
10 Concrete Pipe, Storm Drain 54" LF $140.00 250 $ 35,000.00
11 Concrete Pipe, Storm Drain 60" LF $150.00 1550 $ 232,500.00
12 Concrete Pipe, Storm Drain 66" LF $175.00 3400 $ 595,000.00
13 Manhole, Storm Drain (every 330 ft.) EA $2,600.00 12 $ 31,200.00
14 Transition Structure, (1-60" in, 2-66" out) EA $10,000.00 1 $ 10,000.00
15 Catch Basin, Curb Opening (typ. M1,L=17) EA $2,300.00 15 $ 34,500.00
16 Catch Basin, Curb Opening (typ. M2,L=17) EA $3,000.00 10 $ 30,000.00
17 Drainage Easement, (35' by 1700' for dual 66" pipes) AC $2,000.00 1.4 $ 2,800.00
18 Drianage Excavation (Roadside Channel - DA35) CY $3.00 1225 $ 3,675.00

Sub-Total Drainage $ 1,044,675.00

Sub-Total Roadway Improvements $ 503,700.00

Engineering and Contingencies (30%) $ 464,512.50

TOTAL $ 2,012,887.50



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

St. Louis Avenue

Alt. 2: 10·Year Storm Drain and Detention Basin

Unit
Item No. Item Description Unit Price Quantity Amount

1 Prepare SUbgrade SY $2.50 26700 $ 66,750.00
2 New Paving, St. Louis Avenue (collector), 3"AC/6"AB SY $12.00 13100 $ 157,200.00
3 New Paving, Martin Street (collector), 3"AC/6"AB SY $12.00 5500 $ 66,000.00
4 New Paving, Martin Street-1/2 street (collector), 3"AC/6"AB SY $12.00 1270 $ 15,240.00
5 New Paving, Stout Street (collector), 3"AC/6"AB SY $12.00 2320 $ 27,840.00
6 New Paving, Stout Street-1/2 street (collector), 3"AC/6"AB SY $12.00 950 $ 11,400.00
7 New Paving, Richards Street (local), 3"AC/6"AB SY $12.00 3560 $ 42,720.00
8 Curb and Gutter, 6" Vertical Curb LF $9.00 12950 $ 116,550.00
9 Concrete Pipe, Storm Drain 24" LF $70.00 950 $ 66,500.00
10 Concrete Pipe, Storm Drain 36" LF $100.00 700 $ 70,000.00
11 Concrete Pipe, Storm Drain 54" LF $140.00 1900 $ 266,000.00
12 Concrete Pipe, Storm Drain 60" LF $150.00 500 $ 75,000.00
13 Concrete Pipe, Storm Drain 66" LF $175.00 200 $ 35,000.00
14 Concrete Pipe, Storm Drain 72" LF $200.00 250 $ 50,000.00
15 Drainage Excavation of Evaporation Pond (as new Detention Basin) CY $3.00 12600 $ 37,800.00
16 Manhole, Storm Drain EA $2,600.00 13 $ 33,800.00
17 Transition Structure, (1-72" in, 1-66" & 1-24" out) EA $10,000.00 1 $ 10,000.00
18 Catch Basin, Curb Opening (typ. M1 ,L=17) EA $2,300.00 15 $ 34,500.00
19 Catch Basin, Curb Opening (typ. M2,L=17) EA $3,000.00 10 $ 30,000.00
20 Drainage Easement, (25' by 1650' for single 54" pipes) AC $2,000.00 1 $ 2,000.00
21 Drianage Excavation -Roadside Channel DA35 CY $3.00 1225 $ 3,675.00

Sub-Total Drainage $ 714,275.00
Sub-Total Roadway Improvements $ 503,700.00
Engineering and Contingencies (30%) $ 365,392.50

TOTAL $ 1,583,367.50
,



LEVEL I COST ESTIMATE
Project No.: FCD 99-18 (EEC NO. 99541)
Project Name: Gila Bend ADMP

St. Louis Avenue

Alt. 3: 2-Year Roadside Channels & Culverts

Unit
Item No. Item Description Unit Price Quantity Amount

1 Drainage Excavation, DA32 CY $3.00 1260 $ 3,780.00
2 Pipe, 24" Corrugated Metal (Murphy) LF $40.00 45 $ 1,800.00
3 Pipe, 24" Corrugated Metal (Pima) LF $40.00 90 $ 3,600.00
4 Pipe, 24" Corrugated Metal (Papago) LF $40.00 50 $ 2,000.00
5 Pipe, 24" Corrugated Metal (Renner) LF $40.00 45 $ 1,800.00
6 Pipe, 24" Corrugated Metal (Martin) LF $40.00 50 $ 2,000.00
7 Drainage Excavation, CP32-CP39 CY $3.00 260 $ 780.00
8 Pipe-Arch, 35"x24" Corrugated Metal (Cleveland) LF $45.00 45 $ 2,025.00
9 Drainage Excavation, CP39-CP38 CY $3.00 330 $ 990.00
10 Drainage Excavation, CP38-CP37 CY $3.00 125 $ 375.00
11 Pipe, 2-30" Corrugated Metal (Richards) LF $50.00 120 $ 6,000.00
12 Drainage Excavation, CP37-CP48 CY $3.00 330 $ 990.00
13 Pipe, 2-30" Corrugated Metal (Stout) LF $50.00 100 $ 5,000.00
14 Drainage Excavation, CP48-CP49 CY $3.00 1025 $ 3,075.00
15 Pipe, 3-30" Corrugated Metal (St. Louis @ Indian Road -west) LF $50.00 180 $ 9,000.00
16 Pipe, 18" Corrugated Metal (St. Louis @ Indian Road -east) LF $30.00 60 $ 1,800.00
17 Driange Excavation, outfall channel to daylight CY $3.00 400 $ 1,200.00
18 Drainage Easement, Outfall Channel (35'x450') AC $2,000.00 0.5 $ 1,000.00
19 Drainage Excavation -Roadside Channel DA35 CY $3.00 370 $ 1,110.00

Sub-Total $ 48,325.00

Engineering and Contingencies (30%) $ 14,497.50

TOTAL $ 62,822.50
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PURPOSE OF LANDSCAPE CHARACTER ANALYSIS

The purpose of the Landscape Character Analysis is to convey the overall
character of the area in and around Gila Bend. The performance of it is
intended to provide a base of information on the Gila Bend area, which will
be used to develop "Landscape Design Guidelines" for the Gila Bend Area
Drainage Master Plan also known as the ADMP. These guidelines will
primarily act as a tool for development as it relates to flood control features
recommended with the ADMP, but they can also serve as a design aid for
other developments in the Gila Bend region.

LANDSCAPE CHARACTER ANALYSIS

Regional History

The area in which the present day community of Gila Bend is located, was
originally inhabited by the Hohokam Indians. It is estimated that the
Hohokam people disappeared from the Gila Bend area around the year 1400
A.D. It was not until the period of Spanish conquest that the Gila River
Route was used regularly again. In 1774, Father Francisco Garces found an
Indian rancheria in this area, which he called Santos Apostales San Simon y
Judas(Johnson 1997).

Years later, both before and after the Mexican War (1846-1849), numerous
United States military explorers and survey parties used the Gila River Route
to cross the desert to California(Johnson 1997). Following the ratification of
the Gadsden Purchase Treaty in 1854, for which the land south of the Gila
River became part of the United States (Ryden 1999), the first stagecoach
transportation along the route began in the early 1850's. Eventually, with the
route established, the Gila Ranch was built in 1858 for the Butterfield
Overland Stage Line. One might say the Butterfield Stage was short lived
because in 1877, the Southern Pacific Railroad began construction for a
route across southern Arizona(Johnson 1997). This was helped along by the
fact that the route through Gila Bend was a popular one during the Gold
Rush period in California (Ryden 1999).

The first permanent non-native american settlement was established in 1865,
at a site near the big bend of the Gila River. This first group of settlers began
raising grain for use by the local stage line. This early site was eventually
abandoned for one several miles south on higher ground along the newly
completed railroad (Johnson 1997).

The 1880's was the period of time when the Gila Bend area started to
experience significant growth. Secondary to the arrival of new settlers in the
area, the Federal government established the Tohono O'odham Indian
Reservation, which was just north of the Town of Gila Bend. The
reservation was established on December 12, 1882 (Johnson 1997).

1



Currently, the reservation in the Gila Bend area is represented only by the
village of San Lucy, which lies just north of the Town of Gila Bend.

By the 1920's a cotton boom had come to the Gila Bend area. This included
the construction of Gillespie Dam and an accompanying canal system, which
was started in 1919 (Ryden 1999). The work completed by Mr. Gillespie
really strengthened the agricultural character of Gila Bend.

The growth and development patterns in the Gila Bend area have continued
to be affected by transportation improvements and the surrounding
agricultural land uses well into the modern age.

Architectural Character

The ensuing growth of the area, especially the
Town of Gila Bend, was influenced primarily by
the effects of railroad and highway
transportation systems. The influence, that both
of these elements have had, can be seen in the
local buildings.

---~---------, With the introduction Example of railroad tie architecture

of the railroad in the
early 1900's, National Folk style residential
architecture was brought to Gila Bend's citizens.
Later, in the 1920's, 1950's and 1960's, highway
construction brought basic commercial style
architecture to the town's commercial corridor

- ' ~-~--'=_-"------"'-J

Example of adobe construction (Ryden 1999).

As a result, the largest portion of the historic
architecture existing in Gila Bend today is
National Folk Style in nature. The buildings were
either purchased intact from the railroad or
constructed with the use of surplus and exotic
local building materials such as railroad ties and
adobe bricks (Ryden 1999).

Late 19th Century
National Folkstyle
Architecture

Historic Stout Hotel
Similar to many rural Arizona
towns, Gila Bend area residents have continued to
construct buildings, both residential and commercial, in
a manner and style popular with various nationwide
design trends; while continuing to maintain a vernacular
style. For instance, many were influenced through
magazine publications and plan books of the time.
Many of these various styles include: Bungalow,
Southwest, Spanish Colonial Revival, Period Revival,
Art Moderne, International, Ranch, and Commercial Box
(Ryden 1999).
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As an exception to the trend mentioned above,
the buildings designed by architects provide
good examples of the Spanish Colonial Revival
style such as the Stout Hotel, and the Gila Bend
Elementary School (Ryden 1999).

Land Uses
Modern Architecture - "Space
Age Lodge"

The area north and west of the Town of Gila Bend .-------------,
is essentially made up of agricultural land; much
of which is fallow farmland areas that have not
been utilized for several years. Undeveloped
areas, include: Sonoran Scrub desert, floodplain
areas of the Gila River, and surrounding
mountains. The developed areas include:
commercial, recreational and residential areas
that are largely found in the Town of Gila Bend,
as illustrated in the (4) four photos above. These
developed areas are somewhat interspersed with
agricultural lands and undeveloped desert areas.

Climate

Summers are long and very hot in the Gila Bend area, while winters are quite
warm despite an occasional series of days when the nightly minimum
temperature drops below freezing. Rainfall is minimal throughout the year,
except for two main periods of rainfall. One rainfall period occurs during the
last half of summer and one period occurs in the early winter (Johnson
1997).
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Figures 1 & 2 illustrate annual averages for temperature and precipitation in
the Town of Gila Bend, as recorded between 1892-1999, according to the
Western Regional Climate Center (WRCC 2000).

The average relative humidity is about 20% at midafternoon, with humidity
reaching higher percentages at night, dropping back down to an average of
50 percent at dawn (Johnson 1997).

Cloud cover is so minimal that the sun shines 90 percent of the time in the
summer and 80 percent of the time in the winter.

The prevailing wind comes from the east with a high average windspeed of 7
mph in the spring months to strong, dry dusty winds gusting as much as 75
mph at times in the summer and winter months.
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Topography

The Gila Bend area is characterized by flood plains, basin floors, stream
terraces, alluvial fans, fan terraces, and steep, rocky mountains that rise
abruptly from the fans. Elevation ranges from 700 at the Gila River to more
than 4,000 feet in the surrounding mountains (Johnson 1997).

General Soil Properties

Gila Bend and the surrounding area as shown in Figure 3, has seven
different classifications of soils on a general level of detail. Following are the
seven types as referred to in the USDA National Resources Conservation
Service Soil Survey publication titled Gila Bend-Ajo Area, Arizona:Parts of
Maricopa and Pima Counties.

SOIL LEGEND'

Figure 3 - General Soils Map for Gila Bend Area

Source: USDA Natural Resources Conservation Service
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1. Riverwash-Indio

Deep, well drained, nearly level, loamy soils and areas of Riverwash; on
flood plains.

This map unit is dominantly on the flood plain along the Gila River. It is
characterized by the broad flood plain and channel of the Gila River. Slope
is a to 1 percent. The vegetation is mainly mesquite, salt cedar, saltbush,
arrowweed, and annual grasses. The channels are subject to scouring and
commonly support little or no vegetation. Elevation ranges from 430 to 850
feet. Riverwash consists of stratified, coarse textured soil material in the
channel and on the low flood plain of the Gila River.

2. Mohall-Dateland

Deep, well drained, nearly level, loamy soils; on fan terraces and basin
floors.

This occurs dominantly in the Paloma Ranch area, west of the Town of Gila
Bend. It is characterized by smooth topography and slight dissection by
washes. Slope ranges from a to 7 percent. The vegetation is mainly
creosote, white bursage, and paloverde. Elevation ranges from 500 to 2,100
feet. The main management concerns are the hazard of wind erosion,
droughtiness, and the very limy layer.

3. Gunsight-Rillito-Denure

Deep, somewhat excessively drained, nearly level to moderately steep,
gravelly to extremely gravelly, loamy soils; on fan terraces.

These soils are characterized by fan terraces deeply dissected by
drainageways. Slope ranges from 1 to 25 percent. The vegetation is mainly
creosote, white bursage, and paloverde. Elevation ranges from 450 to 2,600
feet. The soils are often underlain by a very limy layer at a depth of 5 to 30
inches.

4. Wellton-Denure-Growler

Deep, well drained and somewhat excessively drained, nearly level and
gently sloping, gravelly, loamy soils, on fan terraces.

This is in the area north and west of Gila Bend. It is characterized by
intermittent desert pavement on the tops of fan terraces and slight dissection
by washes. Slope ranges from 0 to 7 percent. The vegetation is mainly
turkshead, creosote bush, white bursage, and paloverde. Elevation ranges
from 550 to 800 feet. The soils are underlain by a very limy layer at a depth
of 10 to more than 40 inches. They are high in salt and sodium content.
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5. Gunsight-Chuckawalla

Deep, somewhat excessively drained and well
drained, nearly level to moderately steep, veIY
gravelly and extremely gravelly, loamy soils; on
fan terraces.

This soil occurs southeast of Gila Bend, and
around the Painted Rock Mountains. It is
characterized by a dense desert pavement on
the summits of fan terraces and by deeply
dissected drainageways. Slope ranges from 1
to 25 percent. The vegetation is mainly
turkshead, creosotebush, white bursage, and
paloverde. Elevation ranges from 600 to 1,800
feet. The soils are underlain by a very limy
layer at a depth of 5 to 24 inches.

Desert Pavement

6. Cherioni-Hyder-Cipriano

Shallow and veIY shallow, somewhat excessively drained, nearly level to
veIY steep, veIY gravelly and extremely gravelly, loamy soils; on volcanic
mountains hills, and basalt flows.

This soil occurs in the Gila Bend Mountains, the Painted Rock Mountains,
and the Sentinel Lava Flows west of Gila Bend; in the Sand Tank Mountains
east of Gila Bend; and in the Ajo, Batamote, and Sauceda Mountains
surrounding Ajo. It is characterized by volcanic hills, mountains and
associated lava flows that rise sharply from the desert floor. Slope ranges
from 1 to 65 percent. The vegetation is mainly creosotebush, brittlebush,
bush muhly, and annual grasses. Elevation ranges from 480 to 3,200 feet.
This soil is underlain by a hardpan at a depth of 5 to 20 inches and by basalt
bedrock below the hardpan.

7. Quilotosa-Rock Outcrop-Momoli

Shallow to deep, somewhat excessively drained, nearly level to steep, very
gravelly and extremely gravelly, loamy soils and areas of Rock outcrop; on
fan terraces, granitic mountains, and hills .

This soil occurs in the Maricopa Mountains, and in the Gila Bend Mountains,
and is characterized by granitic mountains and hills that rise sharply from the
nearly level desert floor. Slope ranges from 3 to 55 percent. The vegetation
is mainly brittlebush, creosotebush, paloverde, and annual grasses.
Elevation ranges from 800 to 2,800 feet
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These soils are characterized by having exposed granite, granite-gneiss, and
schist, or being underlain by weathered granite at a depth of 4 to 16 inches.

Water Sources & Water Conditions

The Gila Bend basin is located in southwestern Arizona and is approximately
1,280 square miles in area. The basin is essentially a wide, gently sloping
alluvial plain surrounded by low, fault-block mountains. Elevations on the
basin's plain range from about 700 feet to 1,400 feet above mean sea level.
The mountains surrounding the basin range from 2,100 feet to 3,200 feet
above sea level. The mountains which surround and define the basin
perimeter are the Gila Bend Mountains and Buckeye Hills on the north, the
Maricopa and Sand Tank Mountains on the east, the Sauceda Mountains on
the south, and the Painted Rock Mountains on the west (ADWR 2000).

The Gila River is the basin's main
surface drainage corridor. Entering
the basin at the northern end near
Gillespie Dam, the Gila River flows
south towards the Town of Gila
Bend, then west, exiting the basin at
Painted Rock Dam. The total length
of the river within the basin, from
Gillespie Dam to Painted Rock
Dam, is 36 miles. Known as being
ephemeral, the Gila River flows only '-------'-'----'- ----"'--- -------'
in response to precipitation events View of Gila Bend Canal from Martin St.

or water releases from upstream
dams.

The water table is shallowest near the Gila River and deepest near the
mountain fronts. In 1979, the water table varied from approximately 15 feet
below land surface in the floodplain near Gillespie dam to more than 600 feet
deep in the southernmost part of the basin in Township 6 South, Range 3
West, which is just north of the Sauceda Mountains (ADWR 2000).

Most of the groundwater pumped in the Gila Bend basin is used for irrigation
and supplements water diverted to the canals at Gillespie Dam (ADWR
2000). Since groundwater development began in 1935, an estimated
7,239,000 acre-feet of water have been withdrawn from the Gila Bend basin
through 1984. It is estimated by the Arizona Department of Water Resources
that there is 27.6 million acre-feet of recoverable groundwater down to 1,200
feet below the land surface in the Gila Bend Basin.
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Water quality in the Gila Bend basin is known to be very poor. Fluoride and
total dissolved solids (TDS) concentrations were sampled in numerous wells
within the basin and were found to exceed the maximum contaminant levels
established by the U.S. Environmental Protection Agency (ADWR 2000).

Biotic Communities

The Gila Bend area as described previously is primarily located within the
Sonoran Desertscrub Lower Colorado subdivision, including the Arizona
Uplands subdivision in the higher elevations (Brown & Lowe 1973).

Generally speaking, the Lower Colorado subdivision is described with two
major vegetative communities. These are known as the creosote-bursage
and the saltbush-mesquite communities.

These communities generally include but are not limited to several plant
species, such as: Creosote (Larrea tridentata), White Bursage (Ambrosia
dumosa), Big Galleta (Hilaria rigida), Desert Saltbush (Atriplex polycarpa),
Four-Wing Saltbush (Atriplex canescens), Desert Holly (Atriplex
hymenelytra), Desert Wolfberry (Lycium andersonii), Velvet Mesquite or
Native Arizona Mesquite (Prosopis juliflora), Screwbean Mesquite (Prosopis
pubescens), Catclaw Acacia (Acacia greggii). In addition to these species,
there is some overlap in the lower elevations with species normally found in
the Arizona Uplands subdivision, such as Honey Mesquite (Prosopis
gladulosa var. gladulosa) Desert Ironwood (Olneya tesota), Blue Palo Verde
(Cercidium floridum), Foothills Palo Verde (Cercidium microphyllum),
Hedgehog Cactus (Echinocereus fendleri), Ocotillo (Fouquieria splendons)
Saguaro (Carnegiea gigantea), and various Opuntia species.

The fauna associated with these communities, but is not limited to include:
desert kangaroo rat, desert pocket mouse, desert iguana, fringe-toed dune
lizard, flat-tailed horned lizard, and rattlesnake species (Brown & Lowe
1973).

The plant communities and species listed above can be associated with
three major types of landscapes in
the Gila Bend area. These would
include: Desert Washes, Alluvial
Plains, and Thickets.

Typical view of Sand Tank Wash

Desert Washes

Often when a wash is left in a
natural state and has not been
disturbed by agricultural or other
activities, the most common plant
species found lining the edges of '.'
the washes, especially in the <--..........:.::-=-----"""=---'-.-'~L.:..~._'-'-'---'"""'---'-~'--,,'~:.--".".

Lower Colorado Subdivision areas,
would include: Palo Verde species,
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Desert Ironwood, Velvet Mesquite, Catclaw Acacia,

Saltbush (Ambrosia species) and some overlap of White Bursage and
Creosote. The vegetation found along natural desert washes has been
nearly eliminated or greatly reduced along the channelized sections of
several major washes in the Gila Bend area.

Alluvial Plain Areas

These "flatlands" or alluvial plains
make up the largest percentage
of area within the Gila Bend area.
It is an area dominated by
Creosote (Larrea tridentata) and
White Bursage (Ambrosia
dumosa), with scattered
instances of Barrel, Hedgehog, or
Saguaro Cacti.

Thickets

Land areas that are dominated by
the Salt Cedar (Tamarix chinensis)
are largely located within the flood
plain of the Gila River. In this
area, Salt Cedar has formed large
and nearly continuous stands,
although considerable effort has
gone into controlling and
eliminating the plants from the
adjacent agricultural areas.
Smaller thickets are found at the
edge of agricultural fields in areas
not suited for cultivation. In Typical view of "Thicket" areas

addition to Salt Cedar, there are
also instances of Mesquite and Willow trees growing in thickets along the
Gila River and adjacent agricultural areas. There are also instances where
man-made obstructions to drainage flow, particularly along the Gila Bend
Canal, have created similar thickets.
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Needs, Desires and Concerns for the Town of Gila Bend

Characteristics of importance to the residents of Gila Bend, according to the
"Focused Future Economic & Community Development Plan" prepared by
the Partners for Strategic Alliance, Inc., as they relate to the landscape
include:

• Dark Skies, Lots of Stars

• Preservation of the desert and other natural resources

• Peace and Quiet

• Clean Air

• Open Space is maintained and areas are joined by a network of parks
and trails

• That Gila Bend remain unique, not generic

• Abundant community interaction and activities

• Exploration to open up areas currently in flood plain status for future
development

• The development of a water conservation policy

Landscape Character Units

For the purposes of this report, and the eventual landscape design
guidelines, we have identified the primary landscape character units that
make up the Gila Bend planning study area (Fig. 4).

Desert Character Unit - The most predominant character unit in the planning
study area, the "desert" character unit, is primarily a Lower Sonoran Desert
Scrub type desert as described earlier in the section in Biotic Communities.
As identified for the purposes of this report, it is made up of both undisturbed
and disturbed areas that include some forms of development, usually at a
very low density, almost rural in nature, but still retaining the desert
landscape character of the area. Besides these disturbed areas, there are
large portions of land that remain undisturbed and are reminescent of a past
landscape experienced by many of the newcomers to the Gila Bend area,
and elsewhere throughout the Sonoran Desert. Still, a third component to
this character unit, which is evident in other character units, are the washes
or "arroyos" which pervade the area and are an integral part of life in the
desert landscape; the "highways" of the desert for much of the wildlife which
exists in the area.
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Agricultural Character Unit - This character unit is also quite dominant in the
Gila Bend area, although the amount of crop production and agricultural land
seems to be in the decline for the area. Like most other agricultural activites
in the lower elevations throughout Arizona, cotton growing was a flourishing
activity. . Most of the crop production is grown through the use of flood
irrigation techniques. This character unit includes support elements such as
the Gila Bend Canal and Gillespie dam which have served the area for years
past.· Another aspect to this unit are the natural desert washes which were
channelized and diverted for agricultural purposes.

Fallow Agricultural Character Unit - This character unit is evident with the
decline of active use agricultural land in the area. These fallow agricultural
areas are seen in some places to be naturalizing gradually back to desert
scub landscape, although they are primarily denuded of any vegetation
except for some shrubs and trees in drainage swales or washes. These
areas are especially evident and easily seen from Interstate 8 west of the
Town of Gila Bend.

Urban Character Unit- The Town of Gila Bend, and the Village of San Lucy,
both could be described as Urban character units, although really more
surburban in nature. Situated between the desert and agricultural character
units, these urbanized areas form the core and concentration of activity in the
Gila Bend area. The town of Gila Bend character unit is largely made up of
residential areas, both on the north and south side of the commercial
business corridor along Pima Street (SR 85) that runs through the heart of
the town.

Transportation Character Unit - This character unit, which has so much
influence on the developmental patterns of the area can be described as the
corridors for automobile and rail travel. These include: US Highway 80, State
Route 85, Interstate 8, Business Route 8 and the Southern Pacific Railroad.
Often, low density commercial development occurs within these corridors.

Gila River Character Unit - The Gila River character unit, as defined for this
report, includes both the main channel and the floodplain of the River not
being cultivated for crop production. This unit includes the sand bed of the
River along with the very dense riparian habitat, including plant species such
as: Mesquite, Cottonwood, Willow, and unfortunately, a prevalence of an
invasive species imported to the United States, the Salt Cedar. These plant
species can be found along the banks of the River.

Landscape Character Analysis Summary

The information presented in this document has covered a broad range of
topics related to the character of the landscape and region surrounding the
Town of Gila Bend.
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Through this analysis, one can see that the Gila Bend area is rich in history,
a history that includes: Native Peoples, Spanish explorers, early American
settlers, agriculture, ranching, the Butterfield Stage, Railroad,. and the
Interstate. The effects these influences have had can be seen in the
architecture and land uses of the Gila Bend area to this day. This analysis
also looked at the physical character of the area including such topics as:
climate, topography and soil types, water resources and conditions, the biotic
communities of the area, the future needs and desires for people in the Gila
Bend community, and the primary landscape character units for the area.

This broad base of information will be used as a tool to aid in the process of
developing landscape design guidelines for flood control facilities proposed
with the Gila Bend Area Drainage Master Plan.
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