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COOLIDGE REGIONAL PARK PROJECT

by

L.G. Wilson, Gary G. Small,
Richard A. Herbert, and Carla L. McConnell

(Editor's note: Dr. Wilson, Hydrologist at The Water Resources Research Center, University of Arizona, was coordinator
of the interdisciplinary advisory committee which conducted the feasibility study for the park. Gary Small and Rich Herbert,
students at The Water Resources Research Center, assisted in data collection and evaluation and preparation of reports, and
Carla McConnell, a student in Landscape Architecture, designed the park as a class project.)

PROJECT SETTING

The Federal Water Pollution Control Act of 1972 challenged
the states and local communities to provide secondary treatment
of municipal wastes by 1977 and to dispose of the resultant
effluent with minimal consequences to the environment. One
Arizona community which accepted this challenge was Coolidge.
Plans were developed to replace an older, obsolete treatment
system with an aerated, oxidation -pond system. About the same
time, in the spring of 1973, Roger O'Mara of the University of
Arizona's Office of State and Community Resources, and Ed
Parmee, Cooperative Extension Service, met with the Coolidge
City Manager, Mike Goyer, regarding possible University assis-
tance in effluent disposal schemes. This offer coincided with
plans by the City to develop a 40 -acre regional park for the
community on a site adjoining the treatment plant. Sewage
effluent would serve to irrigate the park area and at the same time
the Environmental Protection Agency (EPA) "zero discharge"
requirements would be fulfilled. In fact, EPA strongly recom-
mends such land disposal. Furthermore, the experience at Santee,
California, illustrated the willingness of the public to accept
effluent -based recreation.

UNIVERSITY OF ARIZONA PARTICIPATION

It was decided to use the Coolidge Regional Park Project as a
case study to demonstrate to other Arizona communities the
feasibility of land disposal of effluent on city parks. The Water
Resources Research Center, U of A, was approached to assist in
the project.

The project, initiated in the summer of 1973, was visualized as
comprising four phases, the first two of which would involve the
greatest degree of University involvement. The first phase entailed
the selection of an interdisciplinary advisory committee of Uni-
versity personnel to participate in conducting a feasibility study.
The second phase involved design work and preparation of
planning suggestions and alternatives. The third and fourth
phases, yet to be accomplished, will comprise construction of
facilities and operation and maintenance.

The University Advisory Committee, their departments and
areas of contribution were: Roger O'Mara, Office of State and
Community Resources, overall administrator; L.G. Wilson, Water
Resources Research Center, coordinator of the team; Sol Resnick
and Jim DeCook, also with the Center, assisted in the planning
stages and also evaluated hydrological aspects of the project; Al
Halderman, Extension Service, irrigation design; Gordon Johnson,
Soils, Water and Engineering, soil chemistry and turfgrass manage-
ment; Dennis Kasper, Civil Engineering, sanitary engineering
problems and water quality; Dave King, Watershed Management,
recreation advisor; and George Charchalis, Landscape Architec-
ture, park design. In addition to these faculty members, three
student assistants (Gary G. Small, R.A. Herbert, and Carla
McConnell) assisted in data collection, design and preparation of
reports.

STATE HEALTH REGULATIONS

Before initiating the project it was essential to inform the
State Department of Health of the proposed scheme to reuse
effluent for park irrigation and to receive their permission for
such usage. The state rules and regulations for reclaimed wastes
are covered by Article 6, Part 4 of the Arizona Revised Statutes.
In particular, Reg. 6 -4 -2.3 specifies that for irrigation of lawns or
parks, "all wastes shall receive a minimum of secondary treatment
or its equivalent followed by tertiary treatment and disinfec-
tion ...." Specific quality requirements falling under this regula-
tion are that "... effluent shall not contain more than 10 mg /1 of
5 -day BOD, 10 mg /1 of suspended solids and 200 fecal coliforms
per 100 milliliters." During discussion with officials in the
Division of Water Pollution Control, it was ascertained that these
standards could be met sufficiently by 20 days detention time
and chlorination.

PRELIMINARY TECHNICAL DEVELOPMENT

The first phase of the study primarily involved collection of
data to aid in the design of the park and irrigation system. To
obtain community attitudes regarding the selection of recrea-
tional facilities, a questionnaire was sent to 1500 families.



Response from 31% of the families indicated a primary interest in
picnic areas, ramadas, swimming and an older children play area.
A general review of the geology and hydrology of the park area
was conducted to ascertain, respectively, groundwater availability
as an alternative source and flood -related aspects of the area. A
review of the distribution and physical- chemical features of the
soils on the park site, indicated the suitability of various irrigation
methods and aided in the selection of plantings and management
schemes. Four potential water supplies for the project were
evaluated: sewage effluent, groundwater at the site, groundwater
from city wells, and irrigation water. Since sewage effluent was
envisioned as the primary source, this supply was studied the
most intensively. A water -stage recorder was mounted on a
Parshall flume in an incoming line, to obtain a notion of total
inflow as well as peak and low -flow discharge values. Samples
were obtained for quality. Although the results of the discharge
studies were inconclusive, it appeared that it would be safe to use
the national estimates of 100 gallons of effluent generated per
person per day. Since the new treatment plant was designed to
treat effluent for a population of 8,000, the total effluent flow
available for irrigation was estimated to be 0.80 million gallons
per day.

Importation of irrigation water or city water was estimated to
be too expensive for irrigation. It appeared that a well con-
structed at the site might provide a viable supplement, or
alternative, to effluent. A suggested well design (by Gary Small)
was incorporated in the first progress report.

THE PARK PLAN

The final plan for the proposed park, designed by Carla
McConnell, is shown in Figure 1. The park would be located
directly north of the sewage treatment plant, on an old airfield.
Three distinct zones, a buffer zone, desert zone, and recreational
zone, were delineated, based on vegetation and type of activity.
The buffer zone separates the sewage treatment plant and the
park. This zone will mask the treatment plant from public view
and will contain three elongated, two -foot high, mounds. Trees
will be planted in the vicinity of the mounds. The desert zone will
be retained in the natural state, with bike and hiking trails. This
zone could be used for expansion of the recreational zone. The
recreational zone will comprise 40 acres of recreational facilities
such as picnic areas, tennis and basketball courts, baseball
diamond, etc. Vegetation will consist primarily of bermudagrass
with scattered shrubs and trees.

Schemes for irrigating the buffer zone and recreational zone
were developed by Halderman and Herbert (the desert zone will
not be irrigated). Effluent piped from the final holding pond
could he supplied to the buffer and recreational zones through
separa.e systems. For the buffer zone, basin irrigation was
recommended, with water supplied by hose or, alternatively, by
plastic nozzle in each basin. Two alternative irrigation techniques
were designed for the recreational zone. Both would involve
basin flood irrigation. One method would employ gated alumi-
num pipe to deliver water to the basins. This method was
recommended for the following reasons: low initial cost because
of mobility; flexibility for adaptation to future changes in basin
configuration; better distribution in basins; and the system can be
rented. The alternative scheme would require the installation of
alfalfa valves in each basin.
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FIGURE 1. COOLIDGE REGIONAL PARK PROJECT



OPERATIONAL SAFEGUARDS

With respect to the requirement that effluent receive 20 days
detention time before irrigation, Dr. Kasper estimated that this
requirement could be met if three ponds, components of the
treatment facility, were operated in series. He warned, however,
that wind effects could reduce the detention time. If it turns out
that the chlorination scheme used during operation of the facility
does not produce the required coliform levels, Dr. Kasper recom-
mended piping the chlorine solution directly to the irrigation -
water contact basin. In this case part of the disinfection contact
time could be fulfilled during flow in the irrigation lines.

Dr. Johnson evaluated the chemistry of soils at the park site
and noted that problems in plant growth may arise because of
salinity and /or sodium hazards. As a management procedure, he
recommended incorporating steer manure and gypsum into irriga-
tion basins and in tree wells. He also suggested growing a green
manure crop during the first winter of irrigation.

It has been observed that cascading occurs in irrigation wells in
the area, strongly suggesting that groundwater recharge may
occur during park irrigation. As a precautionary measure, there-
fore, it was recommended that the City of Coolidge develop a
program to monitor the quality of groundwater in the environs of
the proposed park. Such a monitoring program should include
evaluation of total salt levels, including particularly nitrate con-
centration, and also fecal and total coliform concentrations.

The major involvement of the University in the Coolidge
Regional Park Project ended in the summer of 1974. Two reports
were prepared, at the end of the first two phases, to present and
discuss the progress to date. In addition, detailed plans of the
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park were drawn up, including the general layout, grades, planting
patterns, and irrigation layouts. The final plans and reports are
currently being evaluated by the Coolidge City Council.

Through the combined efforts of the University team, the
objectives of a rather specific study were successfully fulfilled,
i.e., a case study was examined of the steps to construct a
municipal park tied to effluent irrigation. It should be pointed
out, however, that University assistance is also available to small
communities on a wide variety of other community problems
through the Office of the Cooperative Extension Service and the
Office of State and Community Resources.

Please address your news items or comments on the
Project Bulletin to any of the four editors:

Phil Briggs, Arizona Water Commission, Suite 800, 222
North Central Avenue, Phoenix, Arizona 85004.

Jim DeCook, Water Resources Research Center, Univer-
sity of Arizona, Tucson, Arizona 85721.

Ken Foster, Office of Arid Lands Studies, University of
Arizona, Tucson, Arizona 85719.

Mich Herbert, Water Resources Research Center, Univer-
sity of Arizona, Tucson, Arizona 85721.
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