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WASTEWATER REUSE- HOW VIABLE IS IT?
ANOTHER LOOK

by

William L. Chase and James Fulton

ABSTRACT

Even though the Phoenix Metropolitan Area is more fortunate than other areas of the
desert southwest because of the dependable Salt and Verde River supplies, they still
have water problems. The Central Arizona Project (CAP), which will bring water from
the Colorado River, will help those problems. But the CAP will not eliminate them.
Improved water resource management will be required to bring water supply and demand
back into balance. A key element of any successful water resource management program
must be wastewater reuse. The communities are studying reuse through their 208 water
quality program and while they are discovering that many opportunities exist they are
also discovering that there are also many problems to be solved.

STUDY BACKGROUND

EXISTING WASTEWATER PLANNING

Wastewater management in the Phoenix urban area developed in a rather haphazard
fashion as the communities grew. In the early 1960's there were a number of treatment
plants around the area in Mesa, Scottsdale, Tempe, Phoenix, Tolleson, Gilbert, Chandler,
Avondale, and Buckeye, to name a few. These treatment plants were later consolidated
into a fewer number by the late 1960's, through the construction of the multi -city
treatment plant at 91st Avenue. At present there are treatment plants at Tolleson,
Mesa, Avondale, Chandler, and the City of Phoenix 23rd Avenue plant, as well as the
multi -city 91st Avenue plant, which has a capacity of 90 million gallons per day (MGD).

The reuse of wastewater in the valley developed in a rather haphazard way and in
reality developed as a matter of opportunity rather than by grand design. Some reuses
currently taking place are:

(1.) reuse for the Buckeye Irrigation District in the western area,
(2.) reuse for farming from the Mesa and Chandler plants,
(3.) reuse for support of habitat along the Salt and Gila Rivers by

the Game and Fish Department,
(4.) reuse for turf irrigation in Fountain Hills and from the Tolleson

treatment plant, and
(5.) reuse for golf course watering in Carefree.

The biggest planned reuse is the Palo Verde Nuclear Power Station, which has an
option or contract to purchase 125 MGD of effluent to cool the power plant. In all,
the contracted commitments equal about 180 MGD. Within certain of the contractual
commitments there is a provision for the cities to retain the effluent in order to
solve any domestic water shortages. What exactly defines a water shortage is a matter
for future decision. However, it would appear that there is a substantial volume of
water available to assist in the long -term water supply needs of the Phoenix Metropoli-
tan Area.

The authors are respectively: 208 Project Manager, Phoenix Urban Study, U. S. Army
Corps of Engineers, and Office Manager, Phoenix Office of Stevens, Thompson and
Runyan, Inc.
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EXISTING WATER RESOURCES

In order to assess the value of reuse in the Salt River Valley, we have to look at
the current water situation in the valley. The Phoenix Metropolitan Area is more for-
tunate than some parts of the desert in the southwest, with the Salt and Verde Rivers
supplying a dependable source of surface water. This source from the Salt and Verde
Rivers is controlled by the Salt River Project and supplies approximately 830 MGD.
However, the total consumptive use in the Salt River Basin is approximately 1,400 MGD,
which results in a groundwater over draft of approximately 570 MGD. This over draft is
causing the groundwater table in some areas of the valley to drop approximately 10 feet
per year.

This mining of the groundwater is also causing a change in the historical direction
of flow of the groundwater through the valley. Originally the groundwater pretty much
followed the existing channel of the Salt River as well as the ancestral channel
through Chandler and the Gila Indian Reservation. However, this has been reversed in
certain areas, particularly in the southeast and the west where depressions have oc-
curred in the groundwater due to pumping. A recent study for the U. S. Army Corps of
Engineers indicates that there could be changes in the quality in the west and south-
east areas due to low quality water being drawin into the depressions. The Central
Arizona Project (CAP) will alleviate the problem somewhat, but how much no one really
knows, since the final allocations have not been made. However, the Arizona Water
Commission projects a continued groundwater over draft even after the CAP is built.
Therefore, unless something is done, the situation is going to get worse rather than
better, and that's where wastewater reuse and better water resource management comes
into play.

208 WASTEWATER PLANNING

WASTEWATER TREATMENT ALTERNATIVES

One of the preliminary objectives in looking at wastewater collection and treatment
in the Phoenix Metropolitan Area was to identify the most cost effective solution. In

order to do this, a large number of alternatives were developed, analyzed, evaluated
and screened. Initially forty collection and treatment alternatives were looked at.
These were then cut down to twenty, looked at in more detail, and then six were select-
ed approximately 9 months ago for more detailed analysis. This detailed analysis,
which has just been completed, looked at different methods of treatment such as con-
ventional treatment vs. land treatment; looked at alternative collection systems;
looked at optimizing the existing collection system; looked at different methods of
handling sludge collection, treatment and disposal; and looked at different reuses.
The cost analysis of the six alternatives is presented in Table 1. Basically this
analysis shows that collection and treatment at a regional treatment plant provides
the least cost solution. However, there are some other factors to consider and one of
them is reuse and its value to the community.

TABLE 1. ALTERNATIVE

Alternatives

SYSTEM COSTS

Present Worth
Millions of Dollars

(Capital + O &M)

One Plant System- Alternative 1 $ 84.48

Two Plant System- Alternative 1 88.85

Two Plant System- Alternative 2 90.17

Three Plant System- Alternative 1 100.05

Three Plant System- Alternative 2 100.54

Four Plant System- Alternative 1 106.40

THE NEED FOR WASTEWATER REUSE

Each of the communities in the Phoenix Metropolitan Area must ask itself a basic
question. Does the community have enough water for its future needs? If the answer is
yes, then wastewater effluent may be something that they just have to getrid of; or
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it may be something which they can sell to reduce their treatment co=ts or they can use
to provide water for recreational facilities. However, if the answer is no, then it's
a different ball game. Wastewater effluent then becomes a means of augmenting their
existing domestic water supply. This can be done in two ways; (1) by trading waste-
water effluent for additional sources of domestic supply or, (2) by using the waste-
water for park or other turf irrigation, thereby freeing higher quality water for
domestic use. As yet there is no real dollar value that can be attributed to a source
of water that previously did not exist. For communities in the Salt River Valley there
is no additional source of water after the Central Arizona Project is completed. Al-
though costs are important in many areas, they should not be the overriding factor in
determining which reuse options should be pursued for further analysis. The most im-
portant factor is whether the reuse option can supply an additional source of water to
the community or reduce its use of existing sources of water. Table 2 shows the evalu-
ation of the major reuse options in the Phoenix Metropolitan Area. In reviewing Table
2, there are a number of interesting facts that can be noted relative to the major re-
use options identified for the Phoenix Metropolitan Area.

First is the potential maximum demand of the reuse and the estimated available flow
by the year 2000. As can be seen, the demand far exceeds the available flow.

Next there is the treatment level required for the various reuse options. This
treatment level varies from basic secondary treatment, which is suitable for restricted
agriculture, such as growing cotton and alfalfa, to advanced waste treatment, AWT I
which is suitable for unrestricted agriculture, through advanced waste treatment,
AWT III which is a level required for use in recreational lakes to preserve health and
prevent algal growths.

The costs associated with these various reuses are identified in the table, shown
as dollars per acre -foot and are the costs incurred for the level of treatment over
and above that generally required for the area, which is secondary plus disinfection;
plus the cost of transmission from the proposed treatment plant site to the proposed
reuse option site. Also shown in the costs is the cost for using conventional treat-
ment and the cost for using a land treatment system. In most instances, the cost of
using land treatment is cheaper than the cost of using conventional treatment, and in
some cases there is even a saving over and above the secondary and disinfection cost
for the area.

It should be noted however, relative to land treatment, that there are many un-
answered questions as to whether it is in fact a viable method of treatment for the
area. As yet there are no full scale operating plants in the area to have a history of
consistency and reliability with the process. Also there are some questions as to the
impact of the treatment process on groundwater and questions relative to the consis-
tency and reliability of the process. Another fact relative to land treatment is that
it is extremely site specific and no land treatment system can be installed until a
soil survey is done and a pilot plant operated on the site. Therefore, there are some
questions about the type of treatment to be used relative to the reuse options.

Also shown in the table are the estimates or assessments of the reuse systems on
groundwater quality and quantity. These assessments are based upon the work done for
the U. S. Army Corps of Engineers relative to groundwater conditions and travel in the
eastern portion of the Phoenix Urban Area.

One of the most important questions is the impact of the reuse option on local
needs. The various reuse options were rated as follows:

(1.) A trade of effluent which would increase available domestic supply
was rated very good (VG),

(2.) an option which reduced consumption was rated good (G),
(3.) an option which reduced the cost of treatment for the community was

rated fair (F), and
(4.) an option which provided for a water use which previously did not

exist was rated poor (P).

Relative to the health and community impacts, most of the options were rated good
(G) since there were no defined problems with reuse. However, for the Rio Salado and
Indian Bend Wash systems, where the reuse was going to be utilized in recreational
lakes which would have partial body contact they were rated poor (P), since there is
no guarantee in such a system that you would not have full body contact and there is
no guarantee that problems would not exist. The Bogle Farm option was rated as fair
(F) since there is a possibility that the canal used for transportation of the effluent
could also be used as a source of water for irrigation of lawns and parks, however,
that problem appears minor.
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TABLE 2. EVALUATION OF MAJOR REUSE OPTIONS
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Southeast Planning Area

1. Bogle Farms 9.1 16.9 Sec.

2. Salt River Project 15.3 16.9 AWT -I

3. Roosevelt Water 82.2 16.9 AWT -I

Conservation Dist.

4 . Gila Indian Commu- 67.0 16.9 Sec.
nity

East Planning Area

Rio Salado 15.0 15.0 AWT-
III

Exchange w /SRP 9 48th 15.0 15.0 AWT -I

Northeast Planning Area

Salt .iver Indian 34.0 9.1 AWT -I

Community

Indian Bend Wash 5 . 0 9.1 AWT-
III

Central

Exchange w /SRP 35.0 35.0 ANT -I

9 23rd Avenue

Existing Commitment 178.0 2.5 Sec.

17 -292)

62 -21

73 -10

-5 -52

226 91

29 20

35 26

223 48

33 23

0 0

1. Costs include both treatment and transmission.

VG VG F F Retain

VG VG VG G Retain

VG VG VG G Retain

F F P G ?

F F P P ?

F G VG G Retain

G F VG G Retain

G F G P ?
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P F F G Retain

2. Cost reductions from conventional treatment due to the cheaper land treatment costs
or elimination of disinfection.

3. Ono million gallons is approximately equal to three acre -feet (Ac.Ft.).
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OTHER PROBLEMS TO BE SOLVED

Over and above these considerations there are many other problems that must be
considered. First of all, relative to trading; how much should they trade? Is it
one gallon for one gallone two gallons of effluent for one gallon of domestic quality
water? How willing are the Gila and Salt River Indian Communities to accept the idea
of trading? The flows indicated are for maximum conditions, but as everyone knows, the
seasonal demand for irrigational water varies tremendously and the flow from the waste
treatment plant is constant. Therefore, the problem of surplus wastewater flow in
winter must be considered. This problem brings up the question of groundwater recharge
since that would be an ideal use of "off season" flows. Should groundwater recharge be
utilized in the Phoenix Urban Area? What are the long -term or short -term impacts of
such a reuse?

Another problem to be considered is the EPA funding. The recent 1977 amendments to
the Water Pollution Control Act indicated that priority should be given for the use of
innovative technology and that land treatment and reuse were identified as being inno-
vative even though they are years old. They also indicated that there would be an
increase from 75% to 85% for the federal share of the cost of building innovative pro-
jects. Also, in their definition of cost effective, EPA would be willing to look at
costs that go 15% or so above the least cost solution if innovative approaches were
used.

Another problem is the question of transportation or transmission of the wastewater
effluent. In the Salt River Valley there are numerous irrigation canals which trans-
port irrigation water around the valley. Some of these canals are used as a source of
water for domestic water treatment plants. Use of these canals for transportation of
effluent to be traded would have to be handled carefully to insure that there is no
wastewater effluent discharge upstream of the water treatment plants.

A final problem to be considered, assuming that the communities decide to go with
these specific reuse options, is that there should be more than one reuser available
for the effluent, since long -term commitments must be made by the reusers to use the
wastewater effluent. Short -term, meaning five to ten years, would not be adequate to
insure reliability to the system. Nothing would be worse than having a city construct
an upstream treatment facility and then discover that there is no place to put the
effluent.

SUMMARY

The question of reuse in the Phoenix Urban Area is not an easy one. There are many
problems to be solved but there are also many advantages to a well planned reuse sys-
tem for the area. Communities making this decision should not be looking at it in a
short -term perspective. It is a long -term solution to long -term problems. The commu-
nities are going to have to decide which reuses are viable, what level of treatment is
required for those reuses, and how much they are willing to pay for additional sources
of water. Those questions are not easily answered, especially when there is not a
generally accepted agreement on the seriousness of the long -term water shortage in the
Salt River Valley.
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