
Arroyo Chico: The effects of design and management
on the biological and social aspects of an urban wash

Item Type text; Thesis-Reproduction (electronic)

Authors Barber, Richard Henry, 1942-

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 26/05/2023 10:27:16

Link to Item http://hdl.handle.net/10150/278512

http://hdl.handle.net/10150/278512


INFORMATION TO USERS 

This manuscript has been reproduced from the microfilm master. UMI 

films the text directly from the original or copy submitted. Thus, some 

thesis and dissertation copies are in typewriter face, while others may be 

from any type of computer printer. 

The quality of this reproduction is dependent upon the quality of the 

copy submitted. Broken or indistinct print, colored or poor quality 

illustrations and photographs, print bleedthrough, substandard margins, 

and improper alignment can adversely affect reproduction. 

In the unlikely event that the author did not send UMI a complete 

manuscript and there are missing pages, these will be noted. Also, if 

unauthorized copyright material had to be removed, a note will indicate 

the deletion. 

Oversize materials (e.g., maps, drawings, charts) are reproduced by 

sectioning the original, beginning at the upper left-hand corner and 

continuing from left to right in equal sections with small overlaps. Each 

original is also photographed in one exposure and is included in reduced 

form at the back of the book. 

Photographs included in the original manuscript have been reproduced 

xerographically in this copy. Higher quality 6" x 9" black and white 

photographic prints are available for any photographs or illustrations 

appearing in this copy for an additional charge. Contact UMI directly to 

order. 

UMI 
A Bell & Howell Information Company 

300 North Zeeb Road, Ann Arbor MI 48106-1346 USA 
313/761-4700 800/521-0600 



/ 

/ 



ARROYO CHICO: THE EFFECTS OF DESIGN AND MANAGEMENT ON THE 

BIOLOGICAL AND HUMAN ASPECTS OF AN URBAN WASH 

by 

Richard Henry Barber 

A Thesis Submitted to the Faculty of the 

DEPARTMENT OF BIOCHEMISTRY 

In Partial Fulfillment of the Requirements 

For the Degree of 

MASTER OF SCIENCE 

WITH A MAJOR IN GENERAL BIOLOGY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

19 9 5 



UMI Number: 1378277 

UMI Microform 1378277 
Copyright 1996, by UMI Company. All rights reserved. 

This microform edition is protected against unauthorized 
copying under Title 17, United States Code. 

UMI 
300 North Zeeb Road 
Ann Arbor, MI 48103 



2 

STATEMENT BY AUTHOR 

This thesis has been submitted in partial fulfillment of 

requirements for an advanced degree at The University of 

Arizona and is deposited in the University Library to be made 

available to borrowers under rules of the Library. 

Brief quotations from this thesis are allowable without 

special permission, provided that accurate acknowledgment of 

source is made. Requests for permission for extended 

quotation from or reproduction of this manuscript in whole 

or in part may be granted by the head of the major department 

or Dean of the Graduate College when in his or her judgment 

the proposed use of the material is in the interests of 

scholarship. In all other instances, however, permission 

must be obtained from the author. 

Signed z /*-

APPROVAL BY THESIS COMMITTEE 

This, theses has pfen approved on the date shown below: 

Y Ps — 
William W. Shaw, Ph.D. Date 

Professor, Renewable Natural Resources 
Advisor 

ns-is' 
William J. Matter, Ph.D. Date 

Associate Professor, Wildlife and 
Fisheries Science 
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ABSTRACT 

Arroyo Chico Wash, an important drainage for central 

Tucson, Arizona, runs through numerous neighborhood and 

industrial areas before emptying into the Santa Cruz River. 

Within four suburban neighborhoods along the wash, direct 

observations, personal interviews, survey questions, and 

historical documents are used to describe design and 

management influences on the biological and human aspects of 

the wash. 

Plants along the wash are identified by 2-meter wide belt 

transects run at 100-meter intervals over the 4 kilometer 

length of the study area. Wild animal and bird lists are 

based on observation and information given by residents. 

Relationships between design, maintenance and neighborhood 

attitudes toward the wash are assessed using a survey 

questionnaire given to people living adjacent to the wash. 

Results show the wash in the Colonia Solana neighborhood 

has the greatest biological diversity, highest neighborhood 

satisfaction and highest recreational use. In neighborhoods 

where the wash is a "backyard easement", satisfaction and use 

are the lowest. 
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CHAPTER I 

INTRODUCTION 

Urban Development and Dry Washes in the Southwestern 

United States 

Urban development in the southwestern United States has 

been dynamic since the end of World War II. Many communities 

of small to moderate size before the war, such as Tucson, San 

Diego, Las Vegas and Phoenix, have experienced exponential 

growth since the late 1940's. As these desert communities 

have exploded onto the landscape, two important issues have 

emerged: availability of reliable water supplies and 

preservation of the natural landscape. While state and 

federal governments have sponsored massive water development 

and delivery systems to insure reliable water supplies 

(Reisner 1986), urban development decisions, have been 

determined at the local level, often by individual developers 

(Arizona Daily Star 1973). 

Urban development in the desert often proceeded with 

little governmental planning or control. Developers were 

encouraged to build and little thought was given to the 

impact of new communities on the land. The very nature of 

the desert - sparse vegetation, dry soils, little rain - made 

the land easy to clear, level and build upon. The resultant 

destruction of interconnected natural desert ecosystems was 

generally ignored. Some of the most overlooked of these 

interconnected desert ecosystems were dry washes. These 
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watercourses provided habitats for desert animals and 

migratory birds. When carrying water, they also served as 

recharge areas for ground water supplies. In recent years, 

ecologists have focused on the importance of these dry 

watercourses for maintaining healthly desert and urban 

environments (Burns 1988; Shafer D.M. 1980; Shaw et. al. 

1986). Public debates and land use discussions are now 

ocurring at the local level to determine the future of dry 

watercourses as development of the desert continues (Tucson 

Citizen, October 7, 1992). 

The general terms "arroyo", "wash", and "dry river bed" 

have been used to describe dry desert watercourses. A more 

descriptive term is "xeroriparian habitats" (Burns 1988). 

Though these washes have flowing surface water only during 

times of rain, the sandy/gravelly soils between their banks 

hold water long after the surface flow has passed. Often a 

permanent sub-surface supply of water underlies the dry bed. 

When viewed from the air or nearby hilltop, these dry 

watercourses often appear as ribbons of green in an otherwise 

brown landscape. Trees and shrubs of moderate size, mesquite 

(Prosopis velutina), blue palo verde (Cercidium floridum), 

hackberry (Celtis reticulata and C. pallida), wolfberry 

(Lycium spp.) are common along the dry stream banks (Minckley 

1981). Destruction of these xeroriparian habitats has been 

almost complete in some urban areas. 
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Urban Development and Dry Washes in Tucson, Arizona 

In Tucson, it was common in many new subdivisions to 

level over washes and arroyos and use streets as a means of 

conveying rain water away (James Turner, City of Tucson, 

Department of Engineering, personal communication). A 

classic example is Alvernon Way, a major north/south Tucson 

traffic artery which, in its northern sections, is shown on a 

Flood Insurance Rate Map as "Alvernon Wash" (FIRM 1990) . 

Continued urbanization has lead to more paved areas and 

more water conveyance structures that increase runoff into 

adjacent washes. Washes that collected large amounts of 

runoff were seen by city engineers as "drainage ditches" that 

needed to be "maintained" or "stabilized" to prevent flooding 

and erosion. Almost all of the studies of Tucson's dry water 

courses have been done with flood control in mind (US Army 

1985, 1991). Often the preferred method was "paving over", a 

term that meant cementing the sides and bottoms of washes to 

prevent both erosion and plant growth which might impede 

water flow. After record flooding in 1983, city and county 

governments in Tucson increased their efforts to manage 

normaly dry watercourses. The result was increased 

destruction of xeroriparian habitats as bulldozers altered 

the banks of desert washes stabilizing them with "soil 

cement", a mixture of concrete and local soil. 

This destruction of xeroriparian habitats alarmed a 

public that was beginning to think in ecological terms, and 

several citizens advisory committees were formed (Richard 
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Shagnon, chairman, Citizen's Advisory Committee on Storm 

Water Management, personal communication, Tucson 1994). 

While new plans for managing and maintaining Tucson's washes 

were being developed, the City of Tucson implemented a policy 

of minimal intervention. Major changes in management 

approaches came about in 1993 with the publication of Interim 

Watercourse Maintenance Guidelines (IWMG) that spelled out 

maintenance guidelines for "natural watercourses", "altered 

from natural watercourses" and "constructed channels (City of 

Tucson 1993) . 

It may be too early to assess how these new policies will 

affect wash treatments in new subdivisions, but it is 

possible to see in one of Tucson's older, developed washes, 

how different philosophical views and management treatments 

have affected both the natural environment and public 

preception of the wash. This wash is Arroyo Chico. 

Tucson's Arroyo Chico Wash 

Arroyo Chico, Spanish for "small arroyo" or "wash", has 

become the major east/west drainage for central Tucson. The 

headwaters of the arroyo begin on a rise in east-central 

Tucson bounded by Broadway Boulevard, 22nd Street, Craycroft, 

and Swan Road. This area is also the starting point of the 

north tending Alamo Wash and the north-northwest tending 

Arcadia Wash. Arroyo Chico ends its transect of Tucson at 

the Santa Cruz River just south of St. Mary's Road. 
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My study focuses on this desert watercourse that has 

experienced a variety of human impacts as the City of Tucson 

has grown eastward (Figure 1). Understanding the dynamics of 

this urban wash may help planning decisions for other 

xeroriparian areas. 
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Figure 1. The course of Arroyo Chico as it traverses metropolitan 
Tucson from east of Swan Road to The Santa Cruz River. 

As it courses from east to west through Tucson, Arroyo 

Chico takes a variety of forms. It begins east of Swan Road 

as a paved street, becomes a backyard easement from Winsett 

Avenue to Columbus Boulevard, and is again channeled into a 

street from Columbus to Alvernon Way. Going under Alvernon 

it then passes through Randolph Golf Course, where it is part 

of the landscape, forming "water traps", for unwary golfers. 

Leaving the golf course at Randolph Way, the wash enters the 

Colonia Solana neighborhood, where it forms a tree shrouded 

channel for "Arroyo Chico Parque" the centerpiece of a 

neighborhood that prides itself on maintaining a "natural 

desert" character (Barber 1986). Passing out of Colonia 
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Solaria and across Country Club Road into the Broadmoor 

neighborhood, the arroyo becomes a partially concreted, 

channelized ditch enclosed in a dense oleander (Nerium sp.) 

hedge. From Tucson Boulevard to Park Avenue the arroyo 

passes through an industrial zone where, in places, it is 

highly controlled, and in others totally neglected. At Park 

Avenue both a change of name and of form occurs as Arroyo 

Chico becomes "The Tucson Wash" and submerges into a "box" 

that underlies much of the commercial property north of the 

Southern Pacific Railroad tracks. Emerging behind Tucson 

Electric Power Company's business headquarters at Sixth 

Street and Main, the wash is again open as it completes its 

remaining run to the Santa Cruz River. 

Arroyo Chico represents a unique opportunity to study the 

effects of different design and management treatments on the 

flora and fauna of an urban wash. Traversing the city as it 

does, it is much more than a "little wash" that flows when 

rain falls. The physical and biotic conditions of the wash 

reflect a variety of human attitudes and approaches to 

practical, economic, ecological and aesthetic considerations. 

Although there are at least eight identifiable sections of 

the wash, I will focus on four residential sections that 

extend from Winsett Street to Tucson Boulevard. 



CHAPTER II 

NEIGHBORHOOD DESIGN SECTIONS 

I chose a 4.0 kilometer stretch of the wash to study. 

Within this segment are four suburban sections; each 

representing a different design approach. The wash sections 

will be referred to by their street boundaries and by their 

basic design features. The section from Winsett to Columbus 

will be refered to as the "Backyard Easement". The paved 

section from Columbus Boulevard to Alvernon Way will be 

called the "Paved Street". In Colonia Solana, the section 

from Randolph Way to Country Club Road, will be refered to as 

"Arroyo Chico Parque". Through the Broadmoor neighborhood, 

from Country Club Road to Tucson Boulevard, the phrase 

"Channelized Ditch/Oleander Hedge" will be used. These wash 

segments range in length from 0.8 to 1.2 kilometers 

(Figure 2). 

Broadway Boulevard 

Winsett 

Q, Arroyo 
Chico 

Parque 

Channelized 

Ditch/Hedge 

Easement 

22nd Street 

Figure 2. Study sections of Arroyo Chico from Winsett Street 
to Tucson Boulevard. 
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Winsett Street to Columbus Boulevard: Backyard 

Easement 

Arroyo Chico begins at the intersection of Winsett and 

Niven about 0.4 kilometers east of Swan Road. It makes a 

broad north-west tending curve before meeting Swan Road. 

From Swan, it runs almost due west to Columbus Avenue. 

Throughout this section, the wash is broad and shallow. Its 

average width is 17 meters and its depth generally 0.5 meter. 

Bermuda grass (Cynodon dactyion) often forms a 100% ground 

cover in the wash bottom. Throughout this 1.2 kilometer run, 

the wash is a "backyard easement" with all the homes facing 

away from the wash. Utility poles and gas and water meters 

are located in the wash easement next to backyard walls or 

fences. Homes in the area are constructed of cinder block or 

red brick and have a 1995 market value of $59,000 to $113,000 

(Marge Long, Roy H. Long Realty, Multiple Listing Service). 

Every yard adjoining the wash is fenced or walled. 

Columbus Boulevard to Alvernon Way: Paved Street 

As an identifiable wash, the first stretch of Arroyo 

Chico abruptly ends at Columbus Boulevard. Water from the 

wash makes a left turn south onto Columbus for about 2 0 

meters, then a right turn as it flows west down Timrod 

Street. Residents call the street "Timrod River." This 

neighborhood has a mixture of individual homes, duplexes, 

condominiums, and apartments. A church and hotel are on 

opposite ends of the street. Along this 0.8-kilometer 
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section, about half of the homes face the street; most of 

these have front yards that extend to the curb. Homes are 

constructed of cinder block or red brick and have an 

estimated 1995 market value of $65,000 to $80,000 (Marge 

Long, Roy H. Long Realty, Mulitple Listing Service). In the 

north-eastern portion of this section, homes in the $100,000+ 

category face an interior street and have little interaction 

with Timrod. On the west end, condominiums are screened from 

Timrod by a high wall. Unless an observer was aware that the 

street is part of a larger drainage system, he would consider 

Timrod Street to be just another city street. 

Randolph Way to Country Club Road: Arroyo Chico Parque 

Between Randolph Way and Country Club is the Colonia 

Solana neighborhood. This neighborhood was designed in the 

mid 1920's by Stephen Child, a San Francisco landscape 

architect. He decided the 0.8 kilometer wash segment would 

be the focus of a desert park - "Arroyo Chico Parque" (Child 

1929). To facilitate drainage, the design placed "country 

lane" type streets about 27 meters away from the wash on each 

side. Here the wash is about 4 meters wide and 1.5 to 2 

meters deep. The space between the streets and the wash was 

designated the "parque." The creosotebush (Larrea 

tridentata) flats were planted with a variety of cacti and 

other native plants to make the area look like natural desert 

(Child 1929. In this area, a linear mesquite (Prosopis 

velutina) forest has developed between Arroyo Chico and the 
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streets on either side. 

Randolph Golf Course forms the eastern boundary of the 

neighborhood and Reid Park the southern boundary. The golf 

course, city park, "Arroyo Chico Parque", and desert 

landscape vegetation of the Colonia Solana neighborhood 

combine to make a large "forested" area that is about 2.5 

square kilometers. The "country lanes" near the wash are 

favorite places for neighbors to walk, jog, bike and walk 

their dogs. The area truly looks like a piece of natural 

desert in the heart of urban Tucson. Homes in the Colonia 

Solana neighborhood are constructed of stucco, red brick and 

cinder block. They have a 1995 market value of between 

$135,000 and $335,000 (Marge Long, Roy H. Long Realty, 

Mulitple Listing Service). 

Country Club Road to Tucson Boulevard: Channelized 

Ditch/Oleander Hedge 

When the Broadmoor neighborhood was being developed in 

the early 1950's, it experienced severe flooding from Arroyo 

Chico (Richard Shagnon, personal communication, Tucson 1994). 

As a result, a wide, deep channel was made for the wash. 

Through this 0.8-kilometer stretch, the wash averages 1.5 to 

2 meters in depth and 10 to 12 meters in width at the top. 

In two areas the sides and bottom of the wash were cemented, 

in another, rock "gabions" have recently been installed to 

prevent erosion. 
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Because the channel of the wash is so wide and deep, the 

developer planted three rows of oleander (Nerium sp.) at the 

top of both banks as a hedge to limit access. This hedge is 

now dense and almost impenetrable. A narrow dirt path 

slightly more than 1 meter wide between the curb and the 

hedge is overhung with oleander boughs. 

In the Broadmoor neighborhood, homes face the wash, but 

residents actually see the oleander hedge. Most residents 

interviewed said they liked the privacy the hedge gives them, 

but few interacted with the wash. Since there is a street 

between residences and the hedge, many residents use the 

street for walking, jogging, and biking. The hedge prevents 

access to the wash, but it gives a sense of nature close at 

hand. 

Homes in the Broadmoor neighborhood are constructed of 

red brick, cinder block, or stucco. They have an estimated 

1995 market value of $85,000 to $130,000 (Marge Long, Roy H. 

Long Realty, Multiple Listing Service). 



20 

CHAPTER III 

STUDY DESIGN 

Obj ectives 

The purpose of my study is to investigate the effects of 

different design and management treatments of Arroyo Chico 

Wash on the physical, biological and human aspects of four 

neighborhoods adjacent to the wash. I have selected the 

following specific research objectives: 

1) Identify past and present management and maintenance 

treatments the City of Tucson has applied to the 

various neighborhood sections of the wash. 

2) Describe and compare the plants and wild animals 

associated with each design/management section of 

Arroyo Chico. 

3) Survey residents in the immediate neighborhood of 

each wash design/management section to determine their: 

a) attitudes toward the wash, 

b) satisfaction with current management/maintenance 

practices, 

c) awareness of plants and animals in the wash, and 

d) recreational use of the wash. 

Methods 

To accomplish the objects of my study, the following 

research methods were applied: 

1) Management and maintenance practices were assessed 

through: 



21 

a. personal observations, 

b. interviews with residents, and 

c. Interim Watercourse Maintenance Guidelines, a 

publication of the City of Tucson Department of 

Transportation. 

2) Biological data were collected by the following 

methods: 

a. plant species were inventoried by belt transects 2 

meters wide run from side to side across the wash. 

b. animals were identified and recorded when I saw 

them, residents were also asked to indicate specific 

animals they had seen. Bird inventories were taken 

with the help of two experienced "birders". 

3) Interviews were obtained from between 40% to 60% of 

the homes next to or facing the wash. In July 1995, 89 

residents were surveyed. Residents were asked about 

their: 

a) attitudes toward the wash, 

d) satisfaction with City maintenance efforts. 

b) awareness of plants and animals in the wash, and 

c) recreational use of the wash. 

Assessing Management Practices: 

Management practices being applied to the wash were 

somewhat difficult to assess as it appears the current 

management policy is to do nothing. I depended on what I 

observed and what neighbors told me. The best information 
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about management practices came from interviews with people 

who had lived along the wash for many years. 

I also refered to the City of Tucson's Interim 

Watercourse Maintenance Guidelines (IWMG) developed by the 

City of Tucson Department of Transportation, Streets Division 

(December of 1993). These guidelines spell out management 

practices such as vegetation management (pruning, trimming 

and mowing) as well as flood, litter, and erosion control. 

Biological Data Collection: 

I began gathering biological data by making a preliminary 

walk through the wash from its origin east of Swan Road to 

the end of the study section at Tucson Boulevard. At 100-

pace intervals I made a list of the plants and animals I saw. 

This survey revealed enough variation between each design/ 

management section to warrant a more detailed study. 

I made 2-meter wide belt transects at 100-meter 

intervals throughout the length of the study area. This 

allowed about 8 transects within each neighborhood (Appendix 

A). Transects were run from one side of the wash area to the 

other. I defined the wash area as being the wash channel, 

plus the banks on either side. Outer boundaries were 

delineated by fences, walls, curbs or streets. The depth of 

the wash was measured at each transect by measuring from the 

wash bottom perpendicularly to a tape stretched from bank to 

bank across the wash. At each transect I listed the plant 

species within the belt, but did not attempt to count 
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individual plants. A rough estimate of percent cover was 

made by comparing the area of bare earth to that occupied by 

plants. 

Data on animals in the study area was acquired several 

ways. While recording plant transect data I recorded any 

wild animals I saw. I also made inventories of birds during 

January, March and April. Animals seen by residents were an 

important part of the neighborhood biological data. In the 

survey presented to residents, there was a list of animals 

that are known to frequent certain sections of the wash. An 

indication that residents had seen these animals helped to 

build the list of animals in each design section. Residents 

were also asked to add to the list the names of any other 

animals they had seen. 

Neighborhood Survey: 

The survey of residents living next to Arroyo Chico was 

designed to be concise and easy to administer (Appendix B). 

I collected information in four areas of interest. First, 

how residents felt about living next to the wash. Was 

the wash a problem? Did the wash have any particular 

amenities that they enjoyed? Second, is the City of Tucson 

maintaining the wash satisfactorily? Third, did residents 

use the wash for recreational purposes? Did they walk, jog, 

watch nature or interact with the wash in specific ways? 

Fourth, were residents aware of wild animals or unusual 

plants in the wash? Did they see coyotes, birds, or 
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reptiles in the wash? Did wild animals from the wash come 

onto their property? 

The questionnaire was composed of 20 statements that, 

with a short introductory statement, took the front and back 

of a single sheet of standard 8-1/2 by 11-inch paper. The 

statements were phrased in such a way that respondents could 

answer by circling "YES" or "NO". Two of the questions were 

designed as check lists. One gave respondents a list of 

seven activities and asked them to indicate if they used the 

wash area for those activities, and, if so, how often. The 

other question listed 10 animals that might be seen in the 

wash and respondents were asked to indicate if they had seen 

them. A space was provided for respondents to add names of 

other animals they might have seen. 

I approached the interviewing process by knocking on the 

door of a residence and explaining to whomever answered that 

I was a University of Arizona graduate student studying the 

wash near their property. I held the questionnaire so it 

could be seen by the resident while I explained what it was 

about. Prospective interviewees could easily see the first 

question - "I enjoy living near the wash", and the second -

"Living near the wash is a problem." The possible answers of 

"YES" and "NO" could also be seen. The average time for each 

interview was about 5 minutes. However, if people invited me 

into their homes, the interviews lasted longer - 10 to 2 0 

minutes. 
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The survey was conducted during the last two weeks of 

July 1995. Because of differences in housing densities in 

the four areas studied, I decided to interview at least 50% 

of the residents in the smaller neighborhoods and at least 25 

residents in the larger neighborhoods. 

In the backyard easement section of the wash 41% of the 

households were contacted. Individuals from 38 of the 92 

homes next to the wash were interviewed. In the paved street 

section interviews were acquired from 12 of the 27 homes that 

face the street. This represents 44% of the homes facing 

Timrod street, slightly less than the 50% I had hoped to 

contact. I made several call back trips to this neighborhood 

to try to increase the percentage of neighbors contacted, but 

was unable to find people at home. 

In the Arroyo Chico Parque section there are only 22 

homes near the wash. I was able to interview residents of 14 

or 64% of those homes. The channelized ditch/ oleander hedge 

neighborhood has 49 homes that face the wash and I was able 

to interview residents in 25 or 51% of those homes. 
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CHAPTER IV 

RESULTS 

Different design and management treatments of Arroyo 

Chico effected biological and human interactions with the 

wash. Interrelationships of design and maintenance, and the 

resulting biological and human factors will be discussed 

below under the headings of each neighborhood and design 

treatment. 

Winsett Street to Columbus Boulevard: Backyard 

Easement 

A. Maintenance 

Long time residents of this section told me the wash has 

changed over the years as a result of City maintenance 

practices. One woman said that when her family moved into 

their home 40 years ago the wash had a narrow channel about 

0.75 meters deep and 1.5 meters across in the center of the 

easement. The City used a road grader to clean weeds from 

the area adjacent to the wash. This grading gradually pushed 

soil into the channel, filling it in. The result is the 

broad, shallow channel of today. The City no longer "blades" 

the wash, but mows instead. 

Residents were split 50/50 as to whether the City was 

maintaining the wash satisfactorily. Their major complaint 

was that the City did not cut the Bermuda grass often enough 

or mow far enough up on the banks. Most residents felt areas 

beyond their fence were beyond their property line and were 
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the City's problem. The City contends that property lines 

extend 1-2 meters beyond backyard fence-lines into the wash 

area. Most people interviewed were indifferent to the wash, 

but a few were adamant that the City was shirking its duty to 

maintain the wash. In the summer of 1994, I observed many 

seedling mesquite trees in the middle of the wash. These 

plants were about 1 meter in height and indicated the wash 

had not been mowed for a year or two. A resident confirmed 

this observation. However, in November 1994 the City mowed, 

and all mesquites were cut off at the ground. The Bermuda 

grass was mowed again in mid and late summer of 1995. 

On the west side of Swan Road all the way to Columbus, 

grasses have not been mowed for several years. Whenever I 

visited this section, I noted heavy growth of Bermuda grass 

and Johnson grass. By November, 1994, the Johnson grass in 

the first 100 meters of the wash west of Swan was shoulder 

high and impenetrable. One resident mowed the wash bank and 

bottom in back of his property so it would "look better" and 

there would be a place for "the kids to play." 

As the wash passes through the narrow park between Desert 

and La Jolla it becomes part of the park landscape. Here the 

thick Bermuda grass lawn is mowed regularly by the City. 

Whether the wash is dry or running with water, it blends well 

into the park setting. 

From La Jolla to Columbus the wash resembles the section 

from Winsett to Swan; it is broad (18 meters) and shallow 

(0.5 meters). Here residents indicated that the City mows 
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the Bermuda grass once or twice a year, but in my many visits 

to this section during 1994 and 1995 I saw no indication of 

mowing. 

During the winter and spring of 1995, Tucson Electric 

Power Company replaced power-poles and electric lines in the 

wash easement from Winsett to Columbus. Heavy equipment used 

the wash as an access route for several months and signs of 

their presence were apparent. The grass quickly gave way to 

dirt tire tracks and occasional ruts. 

This wash segment includes two neighborhoods, and 

residents from both were unsure if the City worked with their 

neighborhood association in maintaining the wash. 

B. Biological Assessment 

With 23 species of plants, and 26 species of animals (16 

of which were species of birds), the backyard easement 

portion of the wash had the second highest biological 

diversity in the study areas. The most common plants were 

invasive grasses (Bermuda and Johnson grass) and annual 

weeds. There were 3 species of trees; mesquite (Prosopis 

velutena), mexican palo verde (Parkinsonia aculeata), and 

blue palo verde (Cercidium floridum). These trees were 

generally small to medium size and were widely spaced. There 

were no large trees. Other plants included 4 species of 

perennial shrubs, burroweed (Isocoma tenusectus), globe 

mallow (Spheralcea ambigua), desert broom (Baccharus 

sarothroides) and oleander (Nerium sp.), 1 cactus (Opuntia 
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indica), and 10 species of annual weeds (Table 1). 

Several residents told me there was little or no wildlife 

in the wash. However, on the animal survey, most residents 

indicated they had seen some of the animals listed. Over 50% 

of the residents said they had seen lizards, horned lizards, 

and toads (Table 2). Most of the 16 bird species I saw are 

urban dwellers. House finches (Carpodacus mexicanus), house 

sparrows (Passer domesticus), Inca doves (Columbia inca), 

mourning doves (Zenaida macroura), boat-tailed grackles 

(Cassidix mexicanus), mockingbirds (Mimus polyglottos), 

starlings (Sturnus vulgaris) , and pigeons (Columbia livia) 

were the most common. Migratory birds include a single 

unidentified hummingbird, a few white-winged doves (.Zenaida 

asiatica) and a small flock of cedar waxwings (Bombycilla 

cedrorum) (Table 3). 

C. Neighborhood Survey 

Surveys were made at 38 of the 98 homes adjoining the 

wash. Residents tended to be older than those in the other 

study sections. Many had lived in their homes since they 

were built in the 1950's. The average length of time people 

had lived in their homes was 22.3 years. 

Residents of this backyard easement section had the 

highest level of dissatisfaction with the wash. Sixty-three 

percent of the respondents said they enjoyed living near the 

wash, 24% said they did not, and 13% were undecided. Forty-

two percent said living near the wash was a problem, although 



Table 1 ~ Plants found in 2-meter wide belt transects by study sections. 
PERENNIALS Street Ditch/Hedge Easement A.C. Parque 

African Sumac + + 
Agave + 
Barrel Cactus + 
Beaver-tail Prickly-pear + 
Blue Palo Verde + + 
Burroweed + + + 
Cane Cholla + 
Christmas Cholla + 
Climbing Milkweed + 
Creosotebush + 
Desert Broom + + + 
Desert Willow + 
Four-winged Saltbush + 
Globe Mallow + + 
Graythorn + 
Lantana + 
Lyc ium + 
Mesquite + + + + 
Mexican Palo Verde + + + 
Mexican Prickly-pear + + + 
Mormon Tea + 
Oleander + + + 
Palm + 
Pencil Cholla + 

Prickly-pear + + 

Purple Prickly-pear + 
Ruellia + 
Staghorn Cholla + 
Sweet Acacia + 
Whitethorn Acacia + 

Yellow Parer-flower + 



Table #1 - Continued - Plants found in 2-meter wide belt transects. 
GRASSES Street Ditch/Hedge Easement A.C. Parque 

Bermuda + + + + 
Bunch Grass + 
Fluffgrass + + 
Gamma + 
Johnson + + 
Lehmann's lovegrass + 

Wild Barley + + 

Wild Oats + 

ANN/PERN. WEEDS Street Ditch/Hedge Easement A.C. Parque 
Aster + 

Careless weed + 

Cheeseweed + 

Dyssodia sp. + 
Euphorbia spp. + 

Four-O-clock + + 

Puncture vine + 

Ragweed + + + 

Sow Thistle + 

Spider1ing + 

Telegraph weed + 

Tumbleweed + 

Velvetweed + 

Totals 9 16 23 3 0 



Table 2 - Percentge of respondents who observed animals other than birds in 
the wash area. 

Animals Paved Street Easement Ditch/Hedge A.C. Parque 
coyotes 2 5 47 6 Q 100 
rabbi t s 17 1 8 64 100 
squirrels 4 2 11 2 4 9 3 
1i zards 67 6 3 8 4 9 3 
horned lizards 42 5 5 5 6 64 
pack rats 0 5 12 57 
Bnakes 0 2 12 3 6 
hawks 17 1 8 5 0 8 6 
frogs/toads 8 5 0 68 7 1 



Table #3 - Bird species seen from January to April 1995. 
[Numbers represent highest count seen in a particular month.] 

COMMON NAMES OP BIRDS Street Ditch/Hedge Easement A.C. Pargue 
Mar/Aprl Mar/Aprl Mar/Aprl Jan/Mar/Aprl 

Audubon's Warbler 5 
Bell's Verio 1 
Boat-tailed Grackle 1 8 11 1 
Brown Towhee + 1 
Cactus Wren 1 5 4 
Cardinal 2 
Cedar Waxwing 50 + 15 
Cooper's Hawk 1 
Curved-bill Thrasher + 6 2 
Gamble's Quail + 10 7 
Gila Woodpecker 2 1 + 9 8 
Gnat Catcher (Black-tailed) + 1 1 
Great Blue Heron* * 

Great Horned Owl* * 

Green-tailed Towhee 1 
Harris Hawk 1 1 
House Finch 1 8 1 10 + 6 
House Sparrow 8 + nX 8 2 
Hummingbird (Anna's) 2 1 + 4 3 
Hummingbird (Black-chinned) 1 1 
Hummingbird (Costa's) + 1 
Inca Dove 1 3 16 19 1 
Mallard Duck 5 3 
Mockingbird 1 2 8 1 5 
Mourning Dove 6 4 18 18 + 18 16 
Pigeon 8 25 3 
Pyroloxia 2 2 
Rhufus-crowned Sparrow 2 
Roadrunner* * 



Table #3 Continued - Bird species seen from January to April 1995. 
[Numbers represent highest count seen in a particular month.] 

COMMON NAMES OF BIRDS Street Ditch/Hedge Easement A.C. Parque 
Mar/Aprl Mar/Apr1 Mar/Aprl Jan/Mar/Aprl 

Ruby-crowned Kinglet + 
Solitary Verio 2 1 
Star1ing 1 + 15 7 + 7 3 
Verdin 1 + 6 6 
Warbler (Lucy's, pair) 2 
Warbler (Wilson's, male) 1 
Warblers (not identified) + 
White-crowned Sparrow + 1 
White-winged Dove 5 3 1 3 

1 Total number of Bpecies I 4 I 9 I 16 I 35 I 

* = Reported by residents. 
+ B species recorded, number of individuals not counted. 



35 

only 5% had experienced flooding of their property. When 

asked if they used the wash for recreational purposes, 87% 

said they did not. However, when activities such as walking, 

jogging, biking, walking dogs and observing nature were 

specifically pointed out as recreational activities, 58% said 

they did use the wash. Forty-two percent specifically said 

they never used the wash for any activity. 

Residents were divided 50:50 as to whether the City 

maintained the wash to their satisfaction. Eighty-nine 

percent said the City should mow and clean the wash on a 

regular basis. Thirty-seven percent saw trash and garbage in 

the wash as a problem. 

Only 11% said they took the wash into consideration when 

landscaping their yards, but 58% said they would like to see 

more trees planted in the wash, and 47% percent would like 

more native vegetation planted in the wash. 

Most residents seemed indifferent to the wash. This is 

shown by responses to the last question on the survey; "The 

name of the wash we have been discussing is ." 

Only 5 of 3 8 people interviewed (13%) knew the name of the 

wash (Table 4). 

Columbus Boulevard to Alvernon Way: Paved Street 

A. Maintenance 

The paved street portion of the wash is maintained as a 

city street. When it rains and Arroyo Chico is running, 

storm water is directed into the middle of the street. If 



Backyard 
Basement 

: 
Paved 
Street 

Arroyo 
Chico 
Parous 

Ditch/ 
Hedge 

8 Yea No Yes No Yes No Yes No 
1. I enjoy living near the waBh. I 65 24 9 2 8 100 100 
2. Living near the wash is a problem. H 4 2 5 8 3 3 67 14 8 6 12 8 8 
3. The wash has flooded my property. 1 5 9 5 50 5 0 36 6 4 100 
4. I worry about transients in the wash. H 18 82 17 8 3 71 2 9 32 6 8 
5. I have seen coyotes in the wash. V 3 7 63 33 67 100 60 4 0 
6. When I have time, I use the wash for 1 13 

recreational purposes. | 
87 83 17 71 29 44 56 

7. I enjoy observing wildlife in or near I 6 3 
the wash H 

34 50 50 9 3 7 8 8 

" 8. I put out food and/or water for animals 1 
in the wash. | 

21 79 42 58 7 93 8 92 

9. Animals from the wash sometimes come 1 
into my yard. | 

16 84 50 50 100 64 3 6 

10. Trash and garbage are a problem in the | 3 7 
wash. | 

84 i 8 92 57 4 3 20 80 

11. The City maintains the wash to my I 5 0 
satisfaction I 

5 0 1  7 5  25 50 4 3 64 32 | 

12. From the list below please indicate the 
recreational activities you use the 
wash for and how often you engage in 
the activity 

a. Walking 34 67 8 6 52 
b. Jogging 8 2 5 29 8 
c. Biking 8 58 57 24 
d. Walking my dog(s) 24 3 3 3 6 4 0 
e. Observing nature 18 2 5 7 9 52 
f. Bird Watching 18 33 57 2 6 
g. Other(please specify) x = 1 respondent 

u> 
Q\ 



annual horseshoes X | | 
traffic watching X | 
flood watching X u  
pick-up trash 1 X 
never use the wash 42 8 7 8 1 6  

13. I have seen the following animals in or 
near the wash. 

h. coyotes | 4 7 1  25 1  100 1  100 
i. rabbits 1  18 8 17 1  10° 1  100 
d. squirrels 1 11 fl 42 1 93 8 34 k. lizards R 63 | 67 X  93 8 84 1. horned toads 8 5 5 1  4 2  64 8 5 6  
m. pack rats 5 I 0 57 1 12 
n. snakes 2 8 ° 3 6 8 1 2  
o. hawks | 18 1 1 7  8 6 1 50 
p. frogs/toads II 50 U 8 S 7 1  X  68 
q. other animals seem pigeons, | 

roadrunner,tadpoles, mice, skunks, U 
tortoise, owl. Blue Herron, fl 
woodpecker, hummingbirds, quail 1 

14. The City should mow and/or clean the I 89 
wash on a regular basis. 1 

8 50 42 | 79 21 7 2 28 

15. The City works with my neighborhood • 18 
association in maintaining the wash. 1 

29 33 25 J 93 7 I 76 12 

16. I would like to see more native 
vegetation planted in or next to the 

wash. 

47 4 5 8 3 3 5 0 50 50 | 64 28 

17. I would like to see more tress planted 
in or next to the wash. 

58 

CO in <n 

3 3 57 43 | 56 3 6 

18. In landscaping my yard, 1 took the wash 
into consideration. 

11 87 11 42 3 3 7 1 21 | 28 68 

19. The wash is a great place for children 
to play. 

24 76 1 * 
• 57 43 | 8 92 

U) 
-J 



20. \ that knew the name of the wash is 1 13 
Arroyo Chlco. 1 

87 1 25 
7 5 1 ' 3  7 

88 12 

* Tlmrod reepondentB were askedi "Children! 
often play in the street when there is waterl 
in it." I 

OJ 
00 
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the amount of water is moderate, motorists have no trouble 

driving on dry pavement near the curb. However, if rainfall 

is heavy, the street fills with water from curb to curb, and 

driving is difficult. Almost half of the residents indicated 

that their front yards have been flooded. Motorists often 

throw "rooster-tails" of water up on the curb which some 

residents complained about. 

Even though residents call their street "Timrod River", 

they seem to be satisfied with the City's efforts to keep the 

street clean and in good repair. In fact, this section of 

the wash had the highest neighborhood satisfaction with City 

maintenance of the four sections studied (75%) . Two 

residents mentioned that the City was prompt in getting trash 

and debris out of the drainage grates at the west end of the 

street. One of the respondents indicated that if the City 

did not get the grates cleared in time, her property flooded. 

B. Biological Assessment 

As a paved street, this section of the wash had the least 

biological diversity. I observed only 9 species of plants, 

and 4 species of birds. Residents reported seeing only 8 

species of animals, and these were seen in relatively small 

numbers (Table 1 and 2). 

The only tree species identified in the transects were 

mesquite and mexican palo verde. Mexican prickly-pear or 

"tuna" (Opuntia indica), and oleander were also observed. 

Bermuda grass and fluffgrass (Tridens pulchellus) were the 
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only grasses found. Annual weeds included wild four-o-clock 

(Allonia incarnata) and ragweed (Ambrosia confertiflora). 

Even though this paved street section had little 

biological deversity, more residents (42%) put out food and 

water for animals here than in any of the sections studied. 

Residents indicated they enjoyed having birds in their yards 

so they put out food and water to attract them. 

C. Neighborhood Survey 

Interviews were made at 12 of the 27 homes facing the 

street. The average length of time people had lived in the 

neighborhood was 11.4 years (range = 2 months to 34 years). 

Because the presence of the wash is not obvious in this 

paved street section, the questionnaire used to survey 

residents had to be modified slightly. Whenever possible, I 

substituted the word "street" for "wash". However, there 

were several questions that had to be restructured to make 

the meaning clear. As a result some questions may have 

conveyed a slightly different meaning and might have been 

interpreted differently (Appendix B). 

Even though this area has little vegetation and few 

animals, neighbors expressed satisfaction with Timrod Street. 

In fact, 92% said they enjoyed living on Timrod Street. 

Water in the street was mentioned by most of the 33% who said 

living on the street was a problem. Recognizing the street 

as the only place to walk, jog, and bike, 83% said they use 

the street for recreational purposes. 
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Only 33% of the residents said they would like more 

native vegetation planted along the street, but 58% were in 

favor of planting more trees. Forty-two percent said they 

took the street into consideration when they landscaped their 

yards. Residents were unsure whether the City worked with 

their neighborhood association. 

Water often runs down the street, and almost everyone 

in this section realized that Timrod Street is part of a 

larger drainage system. However, only three of the twelve 

people (25%) interviewed knew the drainage is Arroyo Chico. 

Randolph Way to Country Club Road: Arroyo Chico Parque 

A. Maintenance 

In the Colonia Solana neighborhood residents living next 

to the wash had a 50:50 rating for the City's maintenance 

efforts. Some of the residents feel the City is always 

trying to manage or manipulate the wash and that they should 

"keep out". One respondent was proud of the day in 1970 when 

she, her husband and a neighbor successfully stopped a City 

road grader scraping weeds along the roadway. Since that 

time the City has worked closely with the neighborhood 

association in managing the wash. 

Other residents of Colonia Solana feel that not enough is 

done by the City to keep the wash clean of trash, debris and 

plant growth. In the fall of 1994 I noticed that selected 

plants on the inside banks of the wash had been marked with 

blue paint. Shortly thereafter, a crew of City maintenance 
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workers began removing, by hand, the marked plants. This 

process cleared the sides of the wash of branches that would 

snag floating trash and debris, and opened the wash in a 

cathedral-like fashion with branches arching high above. 

However, this clean-up project treated only the section from 

Randolph Way to Via Esperanza and the eastern half of the 

section between Via Guadalupe and Via Golendrina. The rest 

of the wash was not cleaned. Several of the residents saw 

this unfinished job as a lack of commitment on the part of 

the City to maintain the wash. 

B. Biological Assessment: 

With 30 plant species indentified in transects, and 45 

animal species recorded, Arroyo Chico Parque had the greatest 

amount of biological deversity of all the wash sections 

studied. Plant transects revealed only one species of 

perennial weed - ragweed (Table 1). The plant community is 

dynamic and is moving toward a mesquite bosque (Barber 1986). 

Residents of the Arroyo Chico Parque area also had the 

highest reported sightings of animals. All residents 

interviewed reported seeing coyotes and rabbits, 93% saw 

squirrels and lizards, 86% saw hawks, 71% saw frogs and 

toads, 64% saw horned lizards, 57% saw packrats, and 36% 

reported seeing snakes; the highest percentage of all areas 

(Table 2). 

Arroyo Chico Parque is an important urban area for bird-

watching. It is especially noted as important to birds 
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(Tucson Audubon Society 1995). In early January 1995, I 

counted 15 species of birds near the wash. In late March I 

saw 16 and 17 species on different days. By mid April the 

number of species had increased to 2 6 (Appendix C). 

Residents also added bird species to the list of animals they 

had seen. They noted seeing roadrunners (Geococcyx 

californianus), great-horned owls (Bubo virginianus) and a 

great blue heron (Ardea 

herodias). The total number of bird species seen during this 

study was 35 (Table 3), slightly less than the 38 species I 

saw from January through April 1986 (Barber 1986). 

C. Neighborhood Survey 

Residents from 14 of the 22 homes that are nearest the 

wash were interviewed. The average length of residency was 

17 years (range = 2 to 40 years). 

Residents in the Arroyo Chico Parque section of the wash 

expressed more positive attitudes toward the wash than 

residents of other sections, and they were aware of problems 

associated with living near it. To the survey question, "I 

enjoy living near the wash", 100% of the residents said 

"Yes". Only two of the 14 residents surveyed said living 

near the wash was a problem, and five said the wash had 

flooded their property. However, 71% expressed concern over 

transients in the wash, and 57% percent felt trash and 

garbage in the wash was a problem. Eleven of 14 people felt 

the City should clean the wash on a regular basis (Table 4). 
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When asked if they use the wash area for recreational 

purposes, 71% said yes. The more specific questions about 

recreational use revealed that 93% of those interviewed used 

the wash area. Twelve of the 14 people interviewed said they 

walk in the area 3 to 4 times a week. To the question, "I 

enjoy observing wildlife in or near the wash", 13 of the 14 

answered "Yes". Ten of the 14 residents interviewed said 

they took the wash into consideration when landscaping their 

yards. 

Country Club to Tucson Boulevard: Channelized Ditch/ 

Oleander Hedge 

A. Maintenance 

In the Broadmoor neighborhood, residents living near the 

wash expressed satisfaction with City maintenance by 2:1. 

However, their comments indicated the twice yearly trimming 

of the oleander hedge was what they noticed most; few knew of 

any maintenance done inside the wash. One resident mentioned 

that the wash should be "bulldozed out like they used to do." 

I have noticed a signifant change in the interior of the wash 

in recent years. In the past, the City ran a bulldozer or 

end-loader through the wash once or twice a year scraping 

vegetation from the bottom and sides. This practice was 

stopped in the late 1980 's. Native vegetation is now 

flourishing in the wash with mesquites, palo verdes, acacias 

and desert broom lining the sides. A seedling cottonwood 

tree has also established itself. 
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The oleander hedge enclosing the wash presents a 

formidable barrier. It is 4-5 meters thick at the base and 

is about 6 meters high. When I was collecting transect data, 

I worked in the interior of the wash, and sometimes felt very-

isolated. There is no quick way to get out of the wash once 

one is inside. 

Seventy-six percent of the residents interviewed were 

aware that the City works with their neighborhood association 

in maintaining the wash. 

B. Bilogical Assessment 

Assessing the biological attributes of this wash section 

was difficult because there are three different environments 

present; one inside the oleander hedge, one outside, and the 

end sections with no hedge. Inside the hedge I found 16 

species of plants and 9 species of birds (Table 3). Outside 

the wall of oleander, I saw only three species of birds. The 

upper bank margins of the east and west end-sections, where 

there is no hedge, have been recently planted with native 

trees and shrubs that are not typical of the wash, (i.e., 

desert willow (Chilopsis linearis) and sweet acacia (Acacia 

smallii) (Table 1). 

Sixty percent of the residents in this wash section 

reported seeing coyotes, 64% had seen rabbits and over 50% 

saw lizards, horned lizards, hawks, and frogs and toads. 

Residents also reported seeing great horned owls, 

roadrunners, Gamble's quail, various insects and a box 
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tortoise. The precentages of animals seen by residents in 

this neighborhood place it second after Arroyo Chico Parque 

(Table 2). 

C. Neighborhood Survey 

Residents from 2 5 of the 49 homes that face the wash were 

interviewed. The average length of residency was 11.9 years 

(range = 0.5 to 37 years). 

Responses indicated residents are satisfied with their 

neighborhood. All said they enjoy living near the wash and 

only 12% thought the wash was a problem. Eighty-eight 

percent said they enjoy watching wildlife in or near the wash 

and 64% said wild animals came into their yards. While only 

44% said they use the wash area for recreational purposes, 

listing specific activities revealed that 84% use the wash 

area sometime during the week. Only 16% said they never use 

the wash area. Over 50% said they walk on the street next to 

the oleander hedge. Because of the visual obstruction from 

the hedge only 28% said they took the wash into consideration 

when landscaping their yards, however 64% said they would 

like more native vegetation planted near the wash (Table 4). 

Residents were very aware of the differences between the 

inside and outside of the wash. The oleander hedge was a 

topic mentioned by almost every resident. Because of the 

seclusion provided by the hedge, 32% percent of those 

interviewed were worried about transients, and several added 

gang activity as a concern. To the question, "The wash is a 
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great place for children to play", 92% said "No"! 

Of the 25 people interviewed, 22 knew the name of the 

wash; the 3 who did not were new residents to the 

neighborhood. 
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CHAPTER V 

DISCUSSION 

I investigated the effects of design and management 

treatments applied to Arroyo Chico on the physical, 

biological and human aspects of four neighborhoods adjacent 

to the wash. The following conclusions can be drawn. 

Randolph Way to Country Club Road: Arroyo Chico Parque 

Of the four wash sections, Arroyo Chico Parque had the 

greatest biological diversity, the highest use and approval 

of residents, and the highest property values. The wash area 

has become the focal point of the Colonia Solana 

neighborhood. Bounded on the north and south by paved 

"country lane" streets, the 54-meter wide, 0.8-kilometer long 

Arroyo Chico Parque is filled with wildlife. Mammals, 

reptiles, amphibians and birds reside in the area or use it 

for temporary habitat while migrating. A mesquite forest has 

developed and is increasing in area and numbers of trees 

(Barber 1986). 

The wash in Colonia Solana was enhanced by being the 

center of Arroyo Chico Parque. Drainage from the surrounding 

subdivision was directed toward the wash, but instead of 

channelizing or modifying its course, the wash was left alone 

and a "buffer" cactus garden planted between it and the 

enclosing streets. Designer and landscape architect Stephen 

Child stated: 
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"As a matter of fact these "washes" could all of 

them have been easily filled up and ignored; this is 

in fact what has usually been done. Instead they 

were emphasized and made to influence the design, 

particularly of course the most important of the 

three, which becomes the keynote of the Parkway... 

Care is being taken during the construction work to 

preserve the interesting desert conditions here, 

particularly the little arroyo (Child 1928)." 

Child included two important features in his design that 

made the wash the focus of the neighborhood. First, his 

"parque" is enclosed by gently curving "country lane" streets 

that are narrow enough to discourage fast, through traffic, 

and are wide enough to walk, jog, bike and observe nature. 

Second, the "parque" was planted with vegetation that did not 

require watering. Child states: 

"The roadway, sidewalks, and planting strips 

having been prepared, the remaining area between 

the roadway and the arroyo is being planted with 

native desert plants of all kinds, using no plant 

material that requires irrigation, a real economy 

in this desert land (Child 1928)." 

People who walk the narrow "country lanes" that enclose 

the wash and Arroyo Chico Parque almost always commented on 

how wonderful it was that "a piece of the natural desert is 

still intact in the heart of Tucson." The truth is, that in 

the 1920's the area was a sparsely vegetated creosotebush 
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flat. An aerial photo from 1929 shows much open ground and 

bare soil between widely spaced plants (Archives of Arroyo 

Chico Neighborhood Association, Louise Hall). The change in 

vegetation from the 1920's to today was not an accident. 

Stephen Child tells us: 

"Provided with a light motor truck, two active 

intelligent men, acquainted with desert plants, 

are searching the open desert of the vicinity 

for all possible appropriate plants, which are 

being brought and established here somewhat closer 

together than they naturally grow... Those who 

live alongside this Parkway will have in front 

of their doors the desert beauty many now ride 

miles to see...(Child 1928)." 

Child was right, residents appreciate the wash and its 

"parque". Residents are enthusiastic about their special 

segment of the wash. They know their neighborhood 

association is actively working with the City in managing and 

maintaining the wash, and they also know the issues being 

discussed. They also are personally involved, from actually 

preventing City workers from blading "weeds" and "hacking 

trees", to spending a morning a week picking up trash along 

the roadway. One resident was so excited with the wildlife 

in the area she suggested there was more to see along the 

wash than in the city zoo a few blocks away. 

The plant community in the "parque" area is also dynamic. 

Increased amounts of water in the wash due to urban 
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development upstream have helped to transform Child's desert 

cactus garden into a mesquite "bosque" or forest. Between 

Via Esperanza and Via Golendrina, the wash is underlain by an 

almost impervious calache layer that will not allow water to 

infiltrate. Instead, water moves laterally through the 

sandy/clay soil. This movement is slow, and water often 

stands in the wash for over a week after a rain. During 

Tucson's summer "monsoon season", frequent rains result in 

water flowing or standing in the wash for weeks at a time. 

Four factors combine to make the Arroyo Chico Parque 

section of the wash in Colonia Solana a haven for wildlife 

and people. First, the area was planned and designed with 

the wash in mind. Instead of only 12 to 24 meters of width 

being assigned to the wash (as in other segments), 54 meters 

were allocated to the wash and its "parque". Second, being 

enclosed by "country lane" streets, the "parque" has 

definable boundaries that provide a place for residents to 

walk, jog, bike and observe nature. Third, residents are 

actively involved in overseeing and caring for the wash. 

They work with the City in maintaining the area and spend 

their own time and energy helping make it a special place. 

Lastly, increased water flow in the wash is causing an 

evolution of the vegetation from a planted desert garden to a 

mesquite bosque. Arroyo Chico Wash and its attendant 

"parque" was thoughtfully planned; has been ardently 

protected, and is dynamically alive. 
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Winsett Street to Columbus Boulevard: Backyard 

Easement 

The Backyard Easement section of the wash is second after 

Arroyo Chico Parque in the numbers (26) of species seen 

(Table 2). But, this wash section ranks fourth after the 

Oleander Hedge and the Paved Street neighborhood in 

satisfaction and level of use (Table 4). I believe there are 

several reasons for this apparent anomaly. 

First, the species in this section are not "valued" 

species. Eleven of the 23 plant species recorded are 

classified as "annual or perennial weeds." The dominant 

plant in the wash, often yielding 100% cover, was Bermuda 

grass. Over half of the animal species were birds and most 

of those (8 of 11) were considered "urban dwellers". Animals 

sighted most often by residents were urban birds, lizards, 

horned lizards, and frogs and toads. Few of these species 

arouse excitement or a sense of "experiencing nature." 

Second, with their homes facing away from the wash, 

residents felt detached from it. One long time resident, 

answering specific questions about the wash continually said, 

"Oh, its over the wall. I don't know anything about it." A 

couple, who had lived next to the wash for 40 years, refered 

to it as "the gully." When asked about wildlife, residents 

repeatedly said, "There is no wildlife in the wash." Forty-

two percent of the people surveyed never interacted with the 

wash. Being over the back fence or wall, the wash really is 

"out of sight" and "out of mind" for many residents. 
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Third, residents felt all maintenace beyond their wall or 

fence was the responsibility of the City of Tucson. They 

want the City to mow and clean right up to their property. 

Only half the residents felt the City maintained the wash to 

their satisfaction. One resident told me that after repeated 

calls to the City, someone came and told her that her 

property line extended 3 feet (1 meter) past her wall. The 

City representative also told her that equipment operators 

are instructed to keep well back from private property lest 

damage be done for which the City might be liable. She felt 

equipment operators were doing as little as possible, mowing 

just the middle of the wash. 

Residents were also unaware of any cooperation between 

the City and their neighborhood association. Most did not 

know if they had an active neighborhood association. 

This section of the wash clearly showed how design and 

management have impacted both the biological and human 

aspects of the wash. Management treatments have encouraged 

weeds and grasses to grow in the wash, but these are "problem 

plants" needing repeated maintenance. Since the weeds and 

grasses are "over the wall" they are viewed by residents as 

someone else's problem. 

Country Club Road to Tucson Boulevard: Channelized 

Ditch/Oleander Hedge 

The Broadmoor section of the wash ranked third in 

biological diversity, but ranked second after Colonia Solana 
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for neighborhood satisfaction and numbers of animals seen 

(Table 4). This might seem strange but it is the oleander 

hedge residents think of when asked about the wash. It is 

the hedge residents see when they look out their front 

windows or sit on their front porches. Oleanders are profuse 

and colorful bloomers and the hedge presents a pleasant 

backdrop between the wash and residences. Residents 

mentioned repeatedly that looking out on the hedge was much 

more pleasant than looking into someone else's yard. They 

mentioned a sense of privacy, too, because no one viewed them 

from the other side of the street. 

As in Arroyo Chico Parque, streets form a boundary on 

both sides of the wash and enclose the oleander hedge. And, 

as in Arroyo Chico Parque, these streets are a convenient 

place to walk, jog, bike and observe nature. 

Even though most of the wash channel was blocked from 

view, a high percentage of residents reported seeing animals 

associated with the wash. In fact, this section ranked 

second after Arroyo Chico Parque in percentages of residents 

seeing wild animals. People face the wash and they often 

look out their front windows, sit on their front porches, or 

walk in the street in front of their homes. When animals 

come out of the wash they are easily seen against the 

backdrop of the oleander hedge. 

The Broadmoor Neighborhood Association has actively 

worked with the City of Tucson in improving portions of the 

wash. Two short sections, on the east and west ends of the 
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wash, do not have oleanders. Residents recently planted 

mesquite, acacia, desert willow and several other desert 

shrubs to make these sections look "more natural". Residents 

knew of the cooperation of the City in helping to improve the 

wash. 

An essential ingredient in neighborhood satisfaction with 

the Broadmoor segment of the wash comes from the design 

element of having homes face the wash. The oleander hedge, 

while not "native" or "natural", provides a green backdrop 

covered with colorful flowers that residents feel gives them 

a sense of privacy. There are enough sightings of animals 

such as coyotes, rabbits, squirrels, birds, and lizards, to 

give a sense of "experiencing nature". And, there is 

involvement with the wash through the neighborhood 

association. All these elements make living near the wash 

enjoyable. 

Columbus Boulevard to Alvernon Way: Paved Street 

In the "Timrod River" section of the Arroyo Chico 

Drainage, the wash as a visable entity does not exist; it is 

a street. As would be expected, biological diversity is low. 

I found only 9 plant species in transects, and 4 of those 

were grasses and weeds (Table 1). Resident sightings of 

animals was the lowest of all wash sections (Table 4). 

However, residents seem to be satisfied with their street and 

with City maintenance of it. Ninety-two percent said they 

enjoyed living on Timrod Street and 75% said the City 
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maintained the street to their satisfaction. 

On the survey questionnaire used to interview residents, 

I had to change the word "wash" to "street". This sometimes 

changed the focus or emphasis of the questions, but in 

general, residents were asked the same questions as those 

along other sections of the wash. 

Two interesting points have emerged from the study of 

this wash segment. First, people are generally satisfied 

with their street even though it often has water running in 

it. Second, although biological diversity is low, residents 

put out food and water for wild animals, especially birds, in 

a higher percentage (42%) than in any of the other sections 

(Table 4). 

The fact that water sometimes runs down their street 

seems to be a minor inconvenience to residents. Even though 

50% said their property had been flooded, most indicated that 

water came into their front yard, not into their home. 

Several residents complained of "new rules" that required 

them to take out flood insurance. But, residents along the 

entire study area also mentioned this and complained. 

To the people living along the "paved street" section of 

Arroyo Chico Wash, the street is just like any other street. 

They have invested in their home and they are satisfied. 



57 

FINAL CONCLUSIONS 

My study has shown four important aspects of design and 

management on biological diversity and human values. 

First, neighborhood designs that placed homes facing the 

wash resulted in more enjoyment, interaction with nature, and 

use of the wash than the design that placed the wash "out 

back, over the wall". 

Second, neighborhood designs that placed streets between 

residences and the wash encouraged people to use the area for 

recreational activities such as walking, jogging, bicycling, 

and observing nature. 

Third, management treatments that gave residents 

"ownership" in the wash encouraged them to be involved 

personally with maintaning it. This personal involvement 

increased awareness of the plants and animals in the area and 

increased satisfaction. When the City worked with residents 

in maintaning the area, satisfaction with maintanence was 

high. When maintenance was seen as the City's 

responsibility, the quality of the environment was low, 

residents were not interested in being involved, and 

satisfaction with maintenance efforts was also low. 

Fourth, the special design considerations given to the 

wash segment in Colonia Solana make it unique. The extra 

space devoted to the wash and Arroyo Chico Parque, the 

selection and planting of native desert plants, the 

protection given the area by residents, and the natural 
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dynamics of soil, water and plants have all worked together 

to make this section a model of what design and management 

can do for a small urban wash. 



APPENDIX A 

PLANTS IN BELT TRANSECTS AND 
CROSS-SECTIONS OF WASH AT TRANSECT LOCATIONS 



PLANTS IN BELT TRANSECTS 

WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

•18.0 meters 

9 0 3 6 9 12 15 18 

South North 

Transect #1 - 50 meters west of Winsett/Niven; north marker 1m west of water meter. 

0 3m 5m 10m 14m 17m 

100% 100% Cover 25% Cover 0% 

Bermuda Grass 
Opuntia Indica 
Mesquile >1m 

Bermuda Grass 
Prickly Pear 
Burroweed 
Ragweed 
Mesquite <1m 

} Depth .5m 

Dirt Path 

Transect #2 -100 meters west of #1; 5 meters into pink wall west of 4849. 

0 5m 

100% cover 

^esquite 
over wall Bermuda Grass 

100% cover 

11m 16.2m 

50% cover 

Bermuda Grass Dirt 

} Depth .5m 

Mex PV 
Wild Barley 
Fluff Grass 
Tumbleweed 
Cheeseweed 



PLANTS IN BELT TRANSECTS 

WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

Transect #3-100 meters west of #2; north marker west edge of colored shed. 

8m 12m 
50% cover 100% cover 50% cover 

Bermuda Grass Bermuda Grass Bermuda Grass 
Globe Maltcw Mesquite 2m Ragweed 
Carelessweed Mesquitelm Cheeseweed 

16m 

[Depth .5m 

Seedling Mesquttes Wild Barley 

Transect #4-100 meters west of #3; 12 meters west of Bonillas NE cornor of fence. 

2.6m 5.4m 7.5m 12.5m 

J 00% 50%cover 100̂  
50% cover 

} Depth 1m 

Bermuda Bermuda Bermuda Grass Mex. PV 
Grass Bermuda Grass Wild Barley 

Cheeseweed 



PLANTS IN BELT TRANSECTS 

WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

Transect #5 - 100 meters west of #4; 25 m west of Bonillas Playground Slide. 

m 17m 

20m to 
fence 

10% cove 90% cover 90% cover 10% cover 

Bunch Grass 

Bermuda 
Tumbleweed 
Bunch Grass 
Telegraph weed 

Bermuda Grass 
Bermuda Grass Carelessweed 

Johnson Grass Bunch Grass 
Tumleweed 
Ragweed 
Euphorbia sp. 

Alton a JDepth 
Aster 1.3m 
Bermuda 

Grass 

0\ 
to 



PLANTS IN BELT TRANSECTS 

WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

////////// SWAN ROAD IIUIIHII 

Transect #6 -50 meters west of Swan Road between Telephone pole #4655 & 4637. 

0 2m 5m 
I 

30% Cover 100% 

9m 

100% Cover 

Bermuda Grass 
Euphorbia sp. Bermuda Grass 
Unknow grass Euphorbia sp 
Red Spideriing Tumble weed 

Johnson Grass 
Desert Broom 
Mex. PV >3m 
Mesquite<1m 

Bermuda Grass 
Johnson Grass 
Mesquite 1m 

13m 16m 18m 

0% Cover 

Dirt 

0% 

Dirt 

}Depth 
1m 



PLANTS IN BELT TRANSECTS 

WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

Transect #7 - 100m west of #6 between Telephone Pole #4613 & 4601, 

0 2m 4m 

2% co 'er 35% cover 

6m 

Planted 
Mesquite 
& Yucca 

Bermuda Grass 
Mesquite <1 m 
Euphorbia sp. 
Johnson Grass 
Tumble weed 
Telegraph weed 

100% cover 

Bermuda Grass 
Johnson Grass 
Mesquite <1m 
Euphorbia sp. 

15m 16m 

5% 

18.8m 

Bermuda Grass 
Tumbleweed 

Dirt 

Transect #8 - 100m west of #7 just east of Telephone Pole #4541 about 50 meters, 
east of Desert Avenue 

100% cover 

Bermuda 
Grass 

0% cover 

11m 15m 18m 

100% cover 

Bermuda Grass 
Ragweed 
Tumbleweed 

100% cover 

Bermuda Grass 

10% cover 
}Depth 

Cheeseweed 
Bunch Grass 
Bermuda 

Grass 



PLANTS IN BELT TRANSECTS 

WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

Transect #9 - 50 meters west of La Jolla, near 2nd Telephone Pole west of La Jolla, 

0 1m 5m 13m 15m 18m 

% cover 

2 small 
Tumble 

weeds 

100% cover 

Bermuda Grass 
Johnson Grass 
Seedling Mesquite 

0% 

Dirt 

10% cover 

Depth 
1m 

Bermuda Grass 
Blue Palo Verde 

Transect #10 - 100 meters west of #9 4th Telephone Pole west of La Jolla. 

5m 

80% cover 
11m12m 

30% 
18m 

Bermuda Grass 
Carelessweed 

Bermuda Grass 
Johnson Grass 
Tumbleweed 
3-4 Mesquite Seedlings 
Ragweed 

0% cover 
} Depth 

Ragweed 



PLANTS IN BELT TRANSECTS 

WINSETT TO COLUMBUS 
BACKYARD BASEMENT 

Transect #11 -100 meters west of #10 west of Telephone Pole #4335. 

100% cover 

8m 

75% cover 

15m 19.8m 

0% cover 

Papyrus 
next to 
building 

Bermuda Grass 
Carelessweed 
Oleander 
Desert Broom 
Tumbleweed 

Bermuda Grass 
Johnson Grass 
Carelessweed 
Puncture vine 

Dirt 

}Depth 
1m 

Transect #12 - 100 meters west of #11 2-3 meters east of Columbus. 

50% cover 
0 4m 

100% cover 

Bermuda Grass 

14m 17.5m 
80%cover 

Bermuda Grass Bermuda Gras 

}Depth 
0.5 m 



PLANTS IN BELT TRANSECTS 

COLUMBUS BOULEVARD TO ALVERNON WAY 
PAVED STREET 

Transect #13 50 meters west of Columbus across from church 

.15 m .15m 

No Sidewalk fl-ISm .15mfT 1 m path O. indica 

12.21m Mex. PV 

Transect #14 100 meters west of #13 4220 East Timrod 

.15m ,15m 

gravel walk I tl^IH 15fTTl Oleander 

12.20 m •] ' 5mpa'h h8d9e 



PLANTS IN BELT TRANSECTS 

COLUMBUS BOULEVARD TO ALVERNON HAY 
PAVED STREET 

Transect #15 100 meters west of #14 4150 East Timrod 

.15m .15m 
, , ifim 15m 6.8 m to wall 

gravel yard I L : fl 5% cover 

U 12.42 m Ragweed 
I I Ma low 

Allonia 

Transect #16 100 meters west of #15 4112 East Timrod 

• 15m ,15m Mesquite 

gravol /Hirt I I "15m .15mj-| 100% 

yard • 
-12.20 m-

cover 



PLANTS IN BELT TRANSECTS 

COLUMBUS BOULEVARD TO ALVERNON HAY 
PAVED STREET 

Transect #17 100 meters west of #16 4047 East Timrod 

.15m ,15m Young Mexican 
j-j15m .15rrfi Palo Verde 

h-
2.9m—̂ 4 12.18 in
to wal 

Low post wall 

Transect #18 100 meters west of #17 4013 East Timrod 

-15m ,15m Small  Mesquite 
MpyiranPV | |.i5m .15m[ | Gravel yaid 

to wal 

-12.18 m-



PLANTS IN BELT TRANSECTS 

COLUMBUS BOULEVARD TO ALVERNON HAY 
PAVED STREET 

Transect #19 100 meters west of #18 3937 East Timrod 

O Indica 15m -15m Grass Yard 
n.15m .15m |—| 

12.20 m J 

lowal 

Transect #20 is 3 meters east of Alvernon Way on Timrod. Traffic there is very heavy 
and it is not safe to be in the street as vehicles turn on to Timrod from Alvernon. Street 
profile is about the same as the rest of Timrod. 

-J 
O 



PLANTS IN BELT TRANSECTS 

RANDOLPH WAY TO COUNTRY CLUB ROAD 
ARROYO CHICO PARQUE 

Transect #21 - 50 meters west of bridge over Randolph Hay 

Om 38.7m 41.7m 54m 

15% Cover 50% Cover 80% Cover 

Burroweed Lehmann Lovegrass Bermuda grass 

Prickly-pear Opuntia indica Mesquite 

Lehmann Whitethorn Acacia Burroweed 
Lovegrass Blue Palo Verde Whitethorn 

Prickly-pear Acacia 

Mesquite Blue Palo Verde 

Purple Prickly-pear Prickly-pear 

Burroweed 

Creosotebush 

100% 

h-/l 
Blue PV 

Bermuda 

grass 

Globe 

100% Cover 

Mex. Palo Verd€ 

Mesquite 

Whitethorn Acac la 

Transect #22 - 100 meters west of #21 

Om 38.5m 
30% Cover 10% Cover 100% Cover 

Burroweed Burroweed Burroweed 

Prickly-pear Cane Choila Mesquite 

Agave Creosotebush Whitethorn Acacia 

43m 53m 
100% 

V 
100% Cover 

Desert broom 

Prickly-pear 

Rhus lance i 

Mesquite 

Mesquite Blue PV 

Mex. PV Mex. PV 

Rhus lancea Choila sp 

Prickly-pear Graythorn 



PLANTS IN BELT TRANSECTS 

RANDOLPH WAY TO COUNTRY CLUB ROAD 
ARROYO CHICO PARQUE 

Transect #23 - 100 meters west of #22; 25 meters west of Via Esperanza 

0m 
50% - 80% Cover 

Yellow Paperflower 

Mesquite 

Burroweed 

Creosotebush 

Christmas Cholla 
Whitethorn Acacia 
Prickly-pear 

Blue Palo Verde 

Climbing Milkweed 
Mexican Tea 
Mexican Palo Verde 

19m 24m 
70% 

54m 

LJ 
Mesquite 
Rhus lancea 
Whitethorn Acacia 
Opuntia indica 
Blue Palo Verde 

100% Cover 

Mesquite 

Blue Palo Verde 

Opuntia indica 

Mexican Tea 

Cane Cholla 
Christmas Cholla 

Whitethorn Acacia 

Prickly-pear 

Transect #24 - 100 meters west of #24 

0m 
20% - 100% Cover 

Mexican Tea 

Christmas Cholla 

Mesquite 

Prickly-pear 

Blue Palo Verde 

Climbing Milkweed 

18m 21m 26m 28m 
100%^ 

Blue PV 

Mex.PV Rhus lancea 
Mesquite Mesquite 

Milkweed Lycium sp. 

Lycium sp. Cholla 

Desert Broom Mex.PP 

54m 
50% -100% Cover 

Mesquite 

Blue Palo Verde 

Whitethorn Acacia 

Prickly-pear 

Burroweed 

to 



PLANTS IN BELT TRANSECTS 

RANDOLPH WAY TO COUNTRY CLUB ROAD 
ARROYO CHICO PARQUE 

Transect #25 - 100 meters west of #25/ 40 meters east of Via Guadalupe. 

0m 20m 24m 54m 
1 10-30% Cover 100% Cover 100% Cover 5% Cover l 
I / Path I 
Mesquite Mex. P.V. Mesquite Mesquite 

Burroweed Mesquite Mesquite Climbing Milkweed 
Pencil Cholla Prickly-Pear African Sumac Desert Broom 
Cane Cholla Cane Cholla Ruellia sp. 
Jimping Cholla African Sumac Blue P.V. 

Desert Broom Gray Thorn 

Blue P.V. Prickly-pear 
Lycium sp. 

Ruellia sp. 

-4 
u> 



PLANTS IN BELT TRANSECTS 

RANDOLPH WAY TO COUNTRY CLUB ROAD 
ARROYO CHICO PARQUE 

Transect #26 - 100 meters west of #25; 60 meters west of east edge of Via 
Quadalupe. 

0m 
50% - 100% Cover 

29m 33m 
50% 

Prickly-pear 

Mesquite 

Burroweed 
Christmas Cholla 
Barrel Cactus 

Cane Cholla 

Pencil Cholla 

Saltbush 

Burroweed 

Mesquite 

Lycium sp. 

Desert Broom 

u 
Cane Cholla 

Desert Broom 

54m 
100% Cover 

Prickly-pear 

Mesquite 

Burroweed 

Johnson Grass 

Desert Broom 

Christmas Cholla 

Cane Cholla 

Saltbush 

Mex. P.V. 

Mesquite 

Christmas Cholla 

Graythorn 

Beavertail PP 

Prickly-pear 

Desert Broom 

Transect #27 - 100 meters west of #26; 50 meters east of Via Golendrina. 

0m 22m 25m 54m 

Burroweed 

Mesquite 

Prickly-Pear 

Saltbush 

Whitethorn 

Burroweed 

Mesquite 

Blue P.V. 

Acac V / 
Desert Broom 

Lantana 

Rhus lancea Christmas Cholla Lycium 

Pencil Cholla Rhus lancea Christmas Cholla 

Mesquite 

Desert Broom 

Rhus lancea 

Blue P.V. 

Christmas Cholla 

Beavertail PP 

Mesquite 

Lycium sp. 

Blue P.V. 

Mex. P.V. 

Prickly-pear 
Bermuda Grass 



PLANTS IN BELT TRANSECTS 

RANDOLPH WAY TO COUNTRY CLUB ROAD 
ARROYO CHICO PARQUB 

Transect #28 - 100 meters west of 
Golendrina. 

0m 25m 

#271 

30m 

50 meters west o£ Via 

Burroweed 

Lehmann's Lovegrass 

Creosotebush 

Prickly-Pear 

Christmas Choila 

LJ Burroweed 

Cane Choila Desert Broom 

Lehmann's Lovegrass Rhus lancea 

Prickly-Pear Mex. P.V 

Saltbush 

Creosotebush 

Desert Broom 

Mesquite 

54m 

Blue P.V. 

Mex. P.V. 

Wild Barley 

Burroweed. 

Whitethorn Acacia 

Prickly-Pear 

Blue P.V. 

Christmas Cholla 

Ragweed 



PLANTS IN BELT TRANSECTS 

COUNTRY CLUB ROAD TO TUCSON BOULEVARD 
CHANNELIZED DITCH/OLEANDER HEDGE 

Transect #29 - 50 meters west of bride at Country Club Road 

0m 8m 15m 19m 27.E 

Acacia smallii (planted) 2.5m 
quite 

BerroudaXgrass 

|̂ — 2m~̂ | 

Mesquite 
Mexican Palo Verde 
Desert Willow (planted) 

Whitethorn Acacia 
Cheeseweed 
Velvetweed 

Transect tt30 - 100 meters west of t29r 25.9 meters west of Bastbourne 

0m 2m 

I— 

6.6m 

Dirt Oleander Hedge 
Path 

Path 

1 
2 

18.7m 24.5m 26.8 

Oleander Hedge Dirt 

4.5m 

-j 
CT\ 



PLANTS IN BELT TRANSECTS 

COUNTRY CLUB ROAD TO TUCSON BOULEVARD 
CHANNELIZED DITCH/OLEANDER HEDGE 

Transect #31 - 100 meters west of #30) 15 meters west of Cottonwood Tree 

im 26m 

Dirt Oleander Hedge 
Path Seedling Palms 

Desert Broom 

Oleander Hedge Dirt 
Burroweed 

Wil^pats 2.5m 
Acacla/emall11 

Mexicarj/Talo Verde 

P 4.5m W 

sand/gravel/rock 

Transect #32 - 100 meters west of #31} 3B meters east of foot bridge. 

0m 1.8m 7m 17.5m 24m 26m 

Dirt 
Path 

Oleander Hedge Oleander Hedge Dirt Path 

2.5a 
Sow/Thistle 

Bermuda/crass 

Desert/Broom 

Me s quite 
MildVOats 

4m 
sand/gravel/rock 



PLANTS IN BELT TRANSECTS 

COUNTRY CLUB ROAD TO TUCSON BOULEVARD 
CHANNELIZED DITCH/OLEANDER HEDGE 

Tranaect #33 

Om 1.7m 

I h 
100 metera west of 1132; • 

6.5m 

Dirt 
Path 

Oleander Hedge 

Desert^iroom 2.5m 
Rhus Aancea 

MexicarNj'alo Verde 
JohnsoiKGrass 

t 
J 

metera paat fallen Palo Verde tree. 

18m 23.5m 

— 4.7 m 
rocky gravel/calache 

Oleander Hedge Dirt Path 

25.8m 

1 
Deserjr Broom 

Beraud^Grass 

Tranaect #34 -

0m 1.8m 

100 metera weat of #33 

6.5m 

Dirt' Oleander Hedge 
Path MeS^uite 

RhuSvlancea 
WildvBarley 
GanunaiGrass 

t 
D 1 

1.9m 24.3m 

Oleander Hedge 

Mesptfite 
Mexicap/Palo Verde 

Bermud&i'vrass 
Johns^if'urass 

Oats 

3.7m" 
sandy bottom 

Dirt 

Path 

25.8m 

H 

-0 
00 



PLANTS IN BELT TRANSECTS 

COUNTRY CLUB ROAD TO TUCSON BOULEVARD 
CHANNELIZED DITCH/OLEANDER HEDGE 

Transect #35 

Om 1.7m 

t—+ 

100 meters west of #34; 49 meters east o£ Stratford Drive 

Sm 

Dire 
Path 

Oleander 
Hedge 

Me9«pjite 
Wilchs^ts 

BernnJH* Grass 
Johnson Ctiss. 

Bc- i r.iviJj Crass 

sand/gravel 

20m 24m 26m 

Rhus^fancea 
Dewrt Broom 
txld Oats 
Bermuda Grass 
Johnson Grass 

Mexican Palo Verde 

Oleander 
Hedge 

Dirt 
Path 

Transect #36 - 50 meters from west edge of Stratford Drive 

0m 

Desert Willow (planted) 

7.3m 

{0.9m 

18.9m 25.7m 

4 
2.3m 

{0.9m 

(0.5m 

Desert Willow (planted) 

Sunflower, Cocklebur. Bemiuda Grass, Johnson Grass 



APPENDIX B 

NEIGHBORHOOD SURVEY QUESTIONNAIRES 



Dear Resident: July 1995 

I am a University of Arizona graduate student studying the wash that 
runs near your home. I am looking at how different developers used this 
drainage, how the City of Tucson has maintained it, and how these two 
factors have influenced the plants and animals found along the wash. 

I am also interested in what residents living near the wash think 
about the way it is designed and managed. Your assessment of the wash is 
important to my study. I appreciate your taking the time to complete the 
questionnaire below. Thank you for your help. 

Richard H. Barber 
Address 
Own Rent 
Length of residency at this address 

For each of the questions below please circle the response that best 
expresses your knowledge or feelings about the wash. 

1. 1 enjoy living near the wash. YES ND 

2. Living near the wash is a problem. YES ND 

3. The wash has flooded my property. YES ND 

4. 1 worry about transients in the wash. YES ND 

5. 1 have seen coyotes in the wash. YES l\D 

6. When I have time, I use the wash for recreational purposes. YES ND 

7. I enjoy observing wildlife in or near the wash. YES ND 

8. I put out food and/or water for animals in the wash. YES ND 

9. Animals from the wash sometimes come into my yard. YES ND 

10. Trash and garbage are a problem in the wash. YES ND 

11. The City maintains the wash to my satisfaction. YES NO 

PLEASE CONTINUE ON OTHER SIDE 
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12. From the list below please indicate the recreational activities you 
use the wash area for and how often you engage in the activity. 

Walking times a week. 
Jogging times a week. 
Biking times a week. 

d' Walking my dog(s) times a week 

f- Observing nature . times a week 

®'rc* Watching times a week. 
9- Other (please specify) 

13. I have seen the following animals in or near the wash: 

h. coyotes m. . pack rats 
i. rabbits n. . snakes 
J- squirrels 0. hawks 
k. lizards P- frogs/toads 
1. homed toads q- . other (please 

specify) 

14. The City should mow and/or clean the wash on a regular basis. YES NO 

15. The City works with my neighborhood association in maintaining the 
wash. YES NO 

16. I would like to see more native vegetation planted in or next to the 
wash. YES NO 

17. I would like to see more trees planted in or next to the wash. YES NO 

18. In landscaping my yard, I took the wash into consideration. YES NO 

19. The wash is a great place for children to play. YES NO 

20. The name of the wash we have been discussing is _. 
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Dear Resident: July 1995 

I am a University of Arizona graduate student studying the drainage 
patterns of different Tucson neighborhoods. I am looking at how different 
developers routed drainage, how the City of Tucson has maintained these 
drainages, and how these two factors have influenced the plants and 
animals in the various neighborhoods. 

I am also interested in what residents living near these drainages 
think about the way it is designed and managed. Your assessment of the 
drainage through your neighborhood is important to my study. I appreciate 
your taking the time to complete the questionnaire below. Thank you for 
your help. 

Richard H. Barber 
Address 
Own Rent 
Length of residency at this address 

For each of the questions below please circle the response that best 
expresses your knowledge or feelings. 

1. 1 enjoy living on Timrod Street. YES ro 

2. Living on Timrod Street is a problem. YES ND 

3. My property has been flooded. YES ND 

4. 1 worry about transients on my street. YES ND 

5. 1 have seen coyotes on Timrod. YES ND 

6. 1 sometimes walk or jog on Timrod Street YES NO 

7. 1 enjoy observing wildlife on my street. YES ND 

8. 1 put out food and/or water for animals. YES ND 

9. Animals from the street sometimes come into my yard. YES ND 

10. Trash and garbage are a problem in the street. YES ND 

11. The City maintains the street to my satisfaction. YES ND 

PLEASE CONTINUE ON OTHER SIDE 
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12. From the list below please indicate the recreational activities you 
use the street area for and how often you engage in the activity. 

a- Walking times a week. 
Jogging times a week. 

c- Biking _ times a week. 
d- Walking my dog(s) times a week. 
e- Observing nature times a week. 

Watching times a week. 
9- Other (please specify) 

13. I have seen the following animals in or near the street: 

h. coyotes m. pack rats 
i. rabbits n. snakes 

i- squirrels 0. hawks 
k. lizards P- froqs/toads 
1. horned toads q- other (please 

specify) 

14. The City cleans the street on a regular basis. YES NO 

15. The City works with my neighborhood association in maintaining the 
street. YES NO 

16. I would like to see more native vegetation planted along the 
street. YES NO 

17. I would like to see more trees planted along the street. YES NO 

18. In landscaping my yard, I took the street into consideration. YES NO 

19. Children often play in the street when there is water in it. YES NO 

20. I am aware that Timrod Street is part of a larger drainage system. 
YES NO 

21. Timrod Street is part of Wash. 



APPENDIX C 

PLANT LISTS: 
COMMON AND SCIENTIFIC NAMES OF 

PLANTS BY NEIGHBORHOOD STUDY SECTIONS 



INVENTORY OF PLANTS IN TRANSECT 
WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

PERENNIALS 

Blue Palo Verde 
Burroweed 
Desert Broom 
Globe Mallow 
Mesquite 
Mexican Palo Verde 
Mexican Prickly-pear (Tuna) 
Oleander 

Cercidium floridum 
Isocoma tenuisectus 
Baccharis sarothroides 
Spheralcea ambigua 
Prosopis velutina 
Parkinsonia aculeata 
Opuntia indica 
Nerium sp. 

GRASSES 

Bermuda grass 
Johnson grass 

ANNUAL/PERENNIAL 

Cynodon dactylon 
Sorghum halepense 

"WEEDS" 

Aster 
Carelessweed 
Cheeseweed 
Dyssodia 
Euphorbia 
Four-O-clock 
Puncture vine 
Ragweed 
Spiderling 
Telegraph weed 

Tumbleweed 

Aster tenacetifolius 
Amaranth palmeri 
Malva parviflora 
Dyssodia acerosa 
Euphorbia sp. 
Allionia incarnata 
Tribulus terrestris 
Ambrosia confertiflora 
Boerhaavia coccinea 
Heterotheca 

subaxillaris 
Sal sola kali 



INVENTORY OF PLANTS IN TRANSECTS 
COLUMBUS TO ALVERNON 

THE PAVED STREET 

PERENNIALS 

Globe Mallow 
Mesquite 
Mexican Palo Verde 
Mexican Prickly-pear (Tuna) 
Oleander 

Spheralcea ambigua 
Prosopis velutina 
Parkinsonia aculeata 
Opuntia indica 
Nerium sp. 

GRASSES 

Bermuda grass 
Fluff grass 

Cynodon dactylon 
Tridens sp. 

ANNUAL/PERENNIAL "WEEDS' 

Four-O-Clock 
Ragweed 

Allionia incarnata 
Ambrosia 
confertiflora 



INVENTORY OF PLANTS IN TRANSECTS 
RANDOLPH WAY TO COUNTRY CLUB 

ARROYO CHICO PARQUE 

PERENNIALS 

African Sumac 
Agave 
Barrel Cactus 
Beaver-tail Prickly Pear 
Blue Palo Verde 
Burroweed 
Cane Choila 
Christmas Cholla 
Climbing Milkweed 
Creosotebush 
Desert Broom 
Four-winged Salt Bush 
Graythorn 
Lantana 
Lycium 
Mesquite 
Mexican or Mormon Tea 
Mexican Palo Verde 
Mexican Prickly-pear 
Pencil Cholla 
Prickly Pear 
Purple Prickly Pear 
Ruellia 
Staghorn Cholla 
Whitethorn Acacia 
Yellow Paper-flower 

Rhus Lancea 
Agave sp. 
Ferocactus wislizeni 
Opuntia lindheimeri 
Cercidium floridum 
Isocoma tenuisectus 
Opuntia spinosior 
Opuntia leptocaulus 
Astragalus nuttallianus 
Larrea tridentata 
Baccharis sarothroides 
Atriplex canescens 
Zizyphus obtusifolia 
Lantana sp. 
Lycium sp. 
Prosopis velutina 
Ephedra trifurca 
Parkinsonia aculeata 
Opuntia indica 
Opuntia arbuscula 
Opuntia pheacantha 
Opuntia violacea 
Ruellia nudiflora 
Opuntia versicolor 
Acacia constricta 
Psilostrophe cooperi 

Cynodon dactyl on 
Eragrostis lehmaniana 
Hordeum jubatum 

GRASSES 

Bermuda grass 
Lehmann's Love Grass 
Wild Barley 

ANNUAL/PERENNIAL WEEDS 

Ragweed Ambrosia confertiflora 



INVENTORY OF PLANTS IN TRANSECT 
COUNTY CLUB TO TUCSON BLVD. 

CHANNELIZED DITCH/OLEANDER HEDGE 

PERENNIALS 

African sumac 
Burroweed 
Date Palm 
Desert Broom 
Desert Willow 
Mesquite 
Oleander 
Prickly Pear 
Sweet Acacia 

Rhus lancea 
Isocoma tenuisectus 

Baccharis sarothroides 
Chilopsis linearis 
Prosopis velutina 

Opuntia pheacantha 
Acacia smallii 

GRASSES 

Bermuda grass 
Gamma grass 
Johnson grass 
Wild Barley-
Wild Oats 

Cynodon dactylon 
Bouteloua sp. 
Sorghum halepense 
Hordeum jubatum 
Avena fatua 

ANNUAL/PERENNIAL "WEEDS" 

Sow Thistle Sonchus asper 
Velvet weed Gaura parviflora 



APPENDIX D 

ANIMAL LISTS: 
COMMON AND SCIENTIFIC NAMES OF WILD ANIMALS AND 

BIRDS BY NEIGHBORHOOD STUDY SECTIONS 



WILD ANIMALS SEEN IN AND NEAR 
ARROYO CHICO WASH 

AMPHIBIANS 

Couch's Spadefoot Toad Scaphiopus couchii 

MAMMALS 

Coyote 
Eastern Cottontail Rabbit 
Harris Antelope Squirrel 
Mice 
Pact Rat (Woodrat) 
Rock Squirrel 
Roundtailed Ground Squirrel 
Skunk 

Canis latrans 
Sylvilagus floridanus 
Ammospermophilus harrisii 
Peromyscus sp. 
Neotoma albigula 
Spermophilus variegatus 
Spermophilus tereticaudus 
Family Mustelidae 

REPTILES 

Western Box Tortise 
Desert-Spiny lizard 
Regal Horned Lizard 
Tree Lizards 
Western Banded Gecko 
Western Blind-snake 
Whiptail Lizard 

Terrapene ornata 
Scelopoeus magister 
Phyrnosoma solare 
Urosaurus spp. 
Coleonyx variegatus 
Leptotuphlops humilis 
Cnemidophorus spp. 
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BIRD INVENTORIES 
WINSETT TO COLUMBUS 
BACKYARD EASEMENT 

2 0-March-199 5 
Boat-tailed Grackles (8) 
House Finch (1) 
Hummingbird (1) 
Inca Doves (46) 
Mockingbird (2) 
Mourning Dove (18) 
Pigeons (8) 
Sparrows (nX) 
Starlings (15) 
Titmouse (50+) 
White-winged Doves (5) 
Woopecker (1) 

3 -Apri1-19 9 5 
Boat-tailed Grackles (11) 
Cardinal (pair) 
House Finch (10) 
Inca Doves (19) 
Mockingbird (8) 
Mourning Dove (18) 
Pigeons (25) 
Sparrows (8) 
Starlings (7) 

21-April-1995 
Boat-tailed Grackles (4) 
Cactus Wren (1) 

House Finch (2) 
Inca Doves (11) 
Mockingbird (3) 
Mourning Dove (18) 
Pigeons (1) 
Sparrows (6) 
Starlings (2) 
Titmouse (15) 
Unknown Sparrow (2) 
Virden (1) 
White-winged Dove (3) 

Quiscalus mexicanus 
Carpodacus mexicanus 
Calypte sp. 
Columbina inca 
Mimus polyglottos 
Zenaida macroura 
Columba livia 
Passer domesticus 
Sturnus vulgaris 
Parus wollweberi 
Zenaida asiatica 
Melanerpes uropygialis 

Quiscalus mexicanus 
Cardinalis cardinalis 
Carpodacus mexicanus 
Columbina inca 
Mimus polyglottos 
Zenaida macroura 
Columba livia 
Passer domesticus 
Sturnus vulgaris 

Quiscalus mexicanus 
Campy1orhynchus 

brunneicapillus 
Carpodacus mexicanus 
Columbina inca 
Mimus polyglottos 
Zenaida macroura 
Columba livia 
Passer domesticus 
Sturnus vulgaris 
Parus wollweberi 

Auriparus flaviceps 
Zenaida asiatica 



BIRD INVENTORIES 
COLUMBUS TO ALVERNON WAY 

PAVED STREET 

3-April-1995 

House Finch (1) 
Inca Dove (1) 
Mockingbird (1) 
Mourning Doves (6) 

Carpodacus mexicanus 
Columbina inca 
Mimus polyglottos 
Zenaida macroura 
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BIRD INVENTORIES 
RANDOPH WAY TO COUNTRY CLUB 

ARROYO CHICO PARQUE 

8-January-1995 
With Rick Gerhert 7:15 to 8:30 am 
(species count only) 

Brown Towhee 
Curved-bill Thrasher 
Gamble's Quail 
Gila Woodpecker 
Gnat Catcher (Black-tailed) 
House Finch 
Hummingbird (Broad-tailed or 
Hummingbird (Costa's) 
Mourning Dove 
Ruby-crowned Kinglet 
Starling 
Verdin 
Warblers (not identified) 
White-crowned Sparrow 

Pipilo fuseus 
Toxostoma curvirostre 
Callipepla gambelii 
Melanerpes uropygialis 
Polioptila melanura 
Carpodacus mexicanus 
Anna's) Calypte anna 
Calypte costae 
Zenaida macroura 
Regulus calendula 
Sturnus vulgaris 
Auriparus flaviceps 
Warbler spp. 
Zonotrichia leucophrys 

26-March-1995 
With Bob Barber 7:30 to 9:00 am 
(species and numbers seen) 

Audubon's Warbler (5) 
Brown Towee (1) 
Cactus Wren (5) 

Curved-billed Thrasher (1) 
Gamble's Quail (10) 
Gila Woodpecker (9) 
Gnat Catcher (Black-tailed) 
Harris Hawk (1) 
Hummingbird (Anna's) (4) 
Hummingbird (Black-chinned) 
Mockingbird (1) 
Mourning Dove (18) 
Pyroloxia (pair) 
Solitary Verio (1) 
Starling (4) 
Verdin (6) 
White-winged Dove (1) 

Dendroica auduboni 
Pipilo fuseus 
Campy1orhynchus 

brunneicapillus 
Toxostoma curvirostre 
Callipepla gambelii 
Melanerpes uropygialis 
(1) Polioptila melanura 
Parabuteo unicinctus 
Calypte anna 
(1) Archilochus alexandri 
Mimus polyglottos 
Zenaida macroura 
Cardinalis sinuatis 
Vireo solitarius 
Sturnus vulgaris 
Auriparus flaviceps 
Zenaida asiatica 



28-March-1995 
With Rick Gerhert 6:35 - 7:45 am 
(species and numbrs seen) 

Audubon's Warbler (3) 
Cactus Wren (3) 

Curved-billed Thrasher (6) 
Gamble's Quail (6) 
Gila Woodpecker (3) 
Hummingbird (Anna's) (3) 
House Sparrow (2) 
Mallard Duck (5) 
Mockingbird (1) 
Mourning Dove (10) 
Pyroloxia (pair) 
Solitary Verio (2) 
Starling (7) 
Verdin (3) 
Warbler (Wilson's ?) (1) 
White-winged Dove (1) 

Dendroica auduboni 
Campy1orhynchus 

brunneicapillus 
Toxostoma curvirostre 
Callipepla gambelii 
Melanerpes uropygialis 
Calypte anna 
Passer domesticus 
Anas platyrhynchos 
Mimus polyglottos 
Zenaida macroura 
Cardinalis sinuatis 
Vireo solitari 
Sturnus vulgaris 
Auriparus flaviceps 
Wilsonia pusilla 
Zenaida asiatica 

21-April-1995 
With Bob and Chuck Barber 7:30 to 8:45 am 
(species and numbers seen) 

Bell's Verio (1) 
Boat-tailed Grackle (1) 
Cactus Wren (4) 

Curved-billed Thrasher (2) 
Gamble's Quail (7) 
Gila Woodpecker (8) 
Gnat Catcher (Black-tailed) 
Green-tailed Towhee (1) 
Harris Hawk (1) 
House Finch (6) 
Hummingbird (Anna's) (3) 
Hummingbird (Black-chinned) 
Hummingbird (Costa's) (1) 
Inca Dove (1) 
Lucy's Warbler (pair) 
Mallard Duck (3) 
Mockingbird (5) 
Mourning Dove (16) 
Pigeon (3) 
Pyroloxia (pair) 
Rhufus-crowned Sparrow (2) 

Vireo bellii 
Cassidix mexicanus 
Campy1orhynchus 

brunneicapillus 
Toxostoma curvirostre 
Callipepla gambelii 
Melanerpes uropygialis 
(1) Polioptila melanura 
Chlorura chlorura 
Parabuteo unicinctus 
Carpodacus mexicanus 
Calypte anna 
(1) Archilochus alexandri 
Calypte costae 
Columbina inca 
Vermivora luciae 
Anas platyrhynchos 
Mimus polyglottos 
Zenaida macroura 
Columba livia 
Cardinalis sinuatis 
Aimophila ruficeps 
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Solitary Verio (1) Vireo solitarius 
Starling (3) Sturnus vulgaris 
Verdin (6) (one on nest in Cholla) Auriparus flaviceps 
White-crowned sparrow (1) Zonotrichia leucophrys 
White-winged Dove (3) Zenaida asiatica 
Willson's Warbler (1) male Wilsonia pusilla 



BIRD INVENTORIES 
COUNTRY CLUB TO TUCSON BLVD. 

CHANNELIZED DITCH/OLEANDER HEDGE 

22-March-1995 
With Bob Barber 8:30 to 8:45 am 
Inside wash 

Boat-tailed Grackle (1) 
Cooper's Hawk (1) 
Gila Woodpecker (2) 
House Finch (6) 
House Sparrow (6) 
Hummingbird (Anna's) (2) 
Inca Dove (3) 
Mourning Dove (2) 
Starling (1) 

Quiscalus mexicanus 
Accipiter cooperi 
Melanerpes uropygial 
Carpodacus mexicanus 
Passer domesticus 
Calypte anna 
Columbina inca 
Zenaida macroura 
Sturnus vulgaris 

2 8-March-19 9 5 
With Rick Gerhert 7:45 
Outside of wash 

House Finch 
House Sparrow 
Mourning Doves 

8:00 am 

Carpodacus mexicanus 
Passer domesticus 
Zenaida macroura 

21-April-1995 
With Bob and Chuck Barber 8:45 to 9:00 am 
Outside wash 

Sparrows 
Starlings 

Passer domesticus 
Sturnus vulgaris 
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