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REGIONAL
WASTEWATER
DEVELOPMENT PLAN

SUMMARY

After two years of extensive investigation,
it is obvious that regional sewer systems
should be installed in the metropolitan AACOG
planning region. The data collected over
the past two years represents one of the
most comprehensive analyses of results ever
conducted in any region. The data concludes,
not only that regional systems are more
economical for the citizens of the region,
but that regional systems consistently meet
higher degrees of treatment than small
scattered systems.

The Texas Water Quality Board has currently
designated two regional agencies to handle
major portions of the study region: the City
of San Antonio for most of the Leon, Salado,
San Antonio, and Olmos basins; and the San
Antonio River Authority for a portion of the
Cibolo Creek watershed. As a result of these
designations, a major step has been taken to
insure that the results of this study are
implemented.

During the next thirty years, approximately
250 million dollars will be spent collecting
and treating the wasted water in the AACOG
region. Approximately one-half of the
requirements will be collection and trans-

&an derroZ

Bexa 7 2 2 l(uadalupe
--- / \</Gonzales

Frio Aascosa

portation of the waste water. Approximately
one-half will be for removing about ninety
per cent of the pollutants from the waste
water and discharging the remaining ten per
cent and all the water to the nearest stream.

These costs amount to approximately two
cents per day for each person being spent
on collection and treatment of waste water.
When it is considered that each person in
the region will produce almost 180 tons of
waste water each year, the service provided
is well in excess of two cents per day.

At the present time, most of the streams
of the region are unable to handle the
enormous volume of waste water being dis-
charged. Oxygen depleted water exists
during the summer in almost all streams
which carry effluent. In order to correct
these conditions, it is obvious that more
effective treatment of wastes and possibly
the streams themselves will be required.
This can be accomplished most effectively
through regional systems.
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INTRODUCTION

AACOG
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The Edwards Aquifer supplies 33 billion
gallons of water per year to carry away the
waste products of San Antonio. The pure
clean water is produced from flowing and
pumping wells drilled into the vast cavern-
ous Edwards underground reservoir.

During the past two years, the Alamo
Area Council of Governments (AACOG) has
conducted one of the most comprehensive
water studies ever made on the waste water
resources of the area. This study has
resulted in a complete evaluation of the
water being wasted daily in the AACOG
region. The effects of this waste water
upon the streams have also been investi-
gated. In order to study in detail the
collection and ultimate disposal of waste
water, a computerized design model was
developed which immediately determines
construction costs for both collection
pipes and waste treatment plants. A
complete range of alternatives can be
now studied in a few minutes of computer
time. It would take an engineer several
days to calculate the same amount of data.

The rivers and streams of the AACOG
region have been studied in relation to
stream reaction to added waste loads.
Once a desired stream quality is
established, the cost of designing a
sewer system to meet this quality can be
determined in a few minutes. However,
this report does not evaluate alternative
river management techniques. The study is
limited to only the collection and treat-
ment of wastes on a regional basis.
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WATER QUALITY MANAGEMENT
AACOG PLANNING REGION

The sole supply of water for the region
is an enormous underground aquifer. The
Edwards Aquifer is capable of providing
enormous volumes of water each day.
However, this precious natural resource
is both exhaustible and pollutable. The
reader is referred to a more detailed
report in the Appendix to this report.
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The water removed from the aquifer is
not returned to the aquifer but is
returned instead to the streams of the
region if it is not consumed. As shown
in Figure 2, the water demands of the
region double almost every thirty years.
The detrimental effects of these demands
can be seen in the well level chart shown
in Figure 3. It is noted that the rate
of, decline of the well surface is contin-
ually greater each year. It can also be
noted in Figure 4 that the available
spring flow which originates as seepage
out of the aquifer has continually
decreased each year. As a result, the
surface water of the region has changed
over the past thirty years from ten
parts of natural water diluting one part
of used water into one part of natural
water attempting to dilute ten parts of
used water. Naturally, the water
quality problem has compounded. Any
effort to correct the situation will
require comprehensive regional
approaches.
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AVAILABLE SURFACE WATER RESOURCES
AACOG PLANNING REGION

FIGURE II - 8
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Figure 5

The AACOG study region is situated
in two semi-arid river basins: the upper
portion of the San Antonio River basin;
and the northeastern portion of the Nueces
River basin. It can be noted from the
map on the opposite side of the page that
this area has very little surface water
when compared to the rest of the state.
Waste discharges into this small amount
of surface water naturally create problems
which would not necessarily be problems
in water-abundant areas such as East Texas.
Figure 6 presents the available rainfall
for the region in a much more detailed
manner.

The San Antonio River starts from a
relatively constant discharge below Medina
Lake at a rate of approximately 15,000,000
gallons a day. As the river travels down-
stream, substantial gains in flow are
noticed. Two distinct classifications of
flow are noted in Figure 7. The shaded
portion represents the median or fifty per
cent flow (the normal flow). The unshaded
portion represents the equivalent amount
of runoff which occurs immediately
following the rains (the excess flow).

It can be noted in Figure 8, the normal
flow is made up of both used water (return
flow) and natural flow. The return flow
shown in darker shading can be seen to
increase from a negligible amount in 1934
to more than two-thirds of the normal flow
in 1964. One cannot appreciate the
magnitude of the water pollution problem
of the region until he is aware of this
relationship.
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DISTANCE (IN THOUSANDS OF FEET) FROM CONFLUENCE OF SAN ANTONIO RIVER AND CIBOLO CREEK
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PRESENT SOURCES OF WASTE IN THE AACOG REGION

if IIIpIf *'I
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Return flow now constitutes over two-thirds
of all the normal surface water flow in the
region. In order to properly define the
problem it is necessary to investigate the
source of this return flow.

Domestic activities contribute over 93
per cent of all used water which is returned
to the stream. Industry and agriculture
account for the remaining 7 per cent. From
a stream quality standpoint, it is fortunate
that the San Antonio region is not highly
industrialized as other cities because the
water pollution problem would probably be
almost twice as great if this were the case.

The production of pollutant material by
livestock in the region accounts for over
67 per cent of all liquid pollutants
generated. Fortunately, very little water
is used in carrying away these pollutants
and as a result, most are land disposed.
Industry generates approximately 12 per
cent of the pollutants, and residential
homes will account for the remaining 21
per cent.

It is important to recognize that 650
gallons of pure, clean, virgin Edwards
water is presently being used to carry
away only one pound of man-generated waste.
Only three gallons of water is used for
one pound of waste from agriculture and
only five gallons of water is used to carry
one pound of industrial waste.
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WASTE GENERATION AND DISPOSAL BALANCE
LBS. BOD

AGRICULTURE
INDUSTRIAL
DOMESTIC
TOTAL

LBS. BOD
577,000 lbs/day
102,000 lbs /day
177,000 lbs/day
856,000 lbs/day

INDUST RIA L

12 % AGRICULTURE

67 %

DOMESTIC

21%

SOURCE OF ALL POLLUTANTS

LAND DISPOSED 660,000 lbs/dc
TREATED 183,000 lbs/d
STREAM DISPOSED 13,000 lbs/dc
TOTAL 856,000 Ibs/d

LAND

77 %

2% TO STREAM
(ONLY POINT SOURCES INCLUDED)

TREATED
21%

DISPOSAL OF ALL POLLUTANT

DOMESTIC
INDUSTRIAL
AGRICULTURAL
TOTAL

115 mgd
4 mgd
3 mgd

123 mgd

SAN ANTONIO RIVER
NUECES RIVER
LAND DISPOSAL
TOTAL

SOURCE OF LIQUID V

DOMESTIC

93%*o

INDUSTRIAL 40%

AGRICULTURAL 3%

WASTE

NUECES RIVER

DISPOSAL OF LIQUID WASTE

Figure 9
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ANALYSIS OF EXISTING COLLECTION SYSTEMS
IN THE AACOG REGION

The City of San Antonio initially grew
only within the confines of the San Antonio
River itself. As a result, most sewer
systems were designed to only transport
sewage to the Rilling Road facility at the
southern end of the City. Within the last
decade, it was obvious that the City could
not continue to transport all sewage to
the Rilling Road facility. Two new systems
were proposed and have been constructed:
the Leon Creek facility, which is capable
of serving all of the Medina watershed
above the plant site; and the Salado Creek
treatment system which is capable of
serving all of the Salado Creek watershed.
Large interceptor sewers capable of
handling the regional growth have been
constructed and will aid greatly in the
implementation of an adequate water
quality control plan for the region.

A substantial investment in large pipes
by the City of San Antonio is proving to
be a most valuable asset to insure the
implementation of regional collection
systems. The Leon outfall line built in
early 1970 is presently operating at about
one-third of its carrying capacity. The
new Salado line will soon operate at one-
fifth of its carrying capacity. Because
of these available capacities, the imple-
mentation of a regional system can take
place with very little capital expenditures
being required in the initial phases.

During the decades of the 1950's and

1960's, a number of small package plant

units were constructed throughout the region.

These facilities were owned and operated

by sub-developers unable to obtain City of

San Antonio services. These facilities

still remain and have not been eliminated

except where a nuisance condition existed.

Since the indebtedness of these systems
must be paid, the individual owners find

it more economical to continue to operate

the system rather than connect to an avail-
able regional system. In certain cases,
the distance to a regional facility is
less than 1,000 feet.

In order to prevent the continual pro-

liferation of similar plants from occurring,

in 1969 the City of San Antonio and the

San Antonio River Authority were designated

by the Texas Water Quality Board as regional

agencies covering almost all of Bexar County.
This designation automatically requires

that every potential discharger of waste

water use the facilities of the designated

region agency. It is conservatively

estimated that as a result of the regional

designation, the need for over 50 new plants

within three decades was eliminated. Such

a designation several years earlier would

have eliminated almost one-half of the

small plants that now exist in the region.

15
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ANALYSIS OF EXISTING TREATMENT SYSTEMS
IN AACOG PLANNING REGION

The AACOG area presently has 43 domestic
waste discharge facilities. As mentioned
previously, most of these facilities were
built to serve only subdivision needs.
In fact, in one area in eastern Bexar County,
over seven plants are within a two-mile
radius of each other. The majority of these
plants are small facilities serving less
than one million gallons per day of sewage.

It is often stated that small plants
are just as effective at removing waste
material as large plants. In the AACOG
region, this has certainly not been the
case. In 1969, analysis of results from
all plants was conducted on a weekly basis
and the analysis of this data indicates
that as a rule the larger plant produces
the better effluent.

Over 90 per cent of sewage generated
in the area is treated in a plant complex
south of the City composed of the Leon
Creek facility, the Rilling Road facility,
and the soon to be completed Salado Creek
plant. Within the next two years, the City
of San Antonio, having been designated the
state's regional sewer agency for those
watersheds, will eliminate over one-half
of the plants in the AACOG region.

In the eastern portion of Bexar County
and the western portion of Guadalupe County,
a similar proliferation of small plants
has occurred over the past decade. In order
to prevent such continual proliferation,
the San Antonio River Authority has been
designated the state's regional agency for
a major portion of Cibolo Creek.
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POPULATION
ALAMO AREA COUNCIL OF GOVERNMENTS PLANNING REGION
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EXISTING TRENDS

FUTURE WASTE WATER LOADS IN THE AACOG REGION

In order to properly plan for the handling

of waste water in the region, it is necessary

not only to analyze the existing conditions

but to design systems capable of handling
all future loads. The future waste water

loads in the region have been estimated in

several reports. It was not the purpose

of AACOG to come up with another estimate,

but rather to adopt a best estimate from all

the data presented. The Bureau of Business

Research at the University of Texas, has

provided a very comprehensive analysis of

the growth of this region. A growth rate of

approximately 20,000 people per year is

anticipated for the region, therefore, over

the next thirty years waste water originating
from 600,000 new people must be handled. It

is conservatively estimated that the

individual usage of water will not be changed

from what it has averaged the past ten years.

At the present time, each citizen of the
region is contributing approximately one

hundred and forty gallons of new sewage each

day which has to be handled by some sewer
system. Cows and people have many common
traits. However, in this case people are
crowding themselves and cows into more com-

pact areas. In the case of cows they are

named feedlots. In the case of people they
are named cities. Feedlots in the AACOG

region may cause more and more future concern.

It is impossible to conceive exactly how

the region will develop. The data presented

in this report assumes that a continued urban

sprawl pattern will occur for the AACOG region.

However, the flexibility of the planning model

being utilized will enable alternative land

use plans with associated sewer costs to be

evaluated.

Figure 13
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PLANNING FOR ALTERNATIVES

* NEW SATELLITE TOWNS

RADIAL URBAN CENTERS

ALTERNATIVE GROWTH PATTERNS OF AACOG REGION

MULTIPLE CENTERS

It is recognized that sewer plans alone
will not guide the orderly development of
the region. The location of industries,
highways, and other growth centers are
rarely influenced by sewer policies in an
area. As a result, the same population can
distribute itself in several different
patterns depending upon transportation
systems and other growth centers. Four
alternative growth patterns are shown.

However, not only is the location of the
people difficult to predict, the sources
of wastes generated by each person may vary
as new technology occurs. New technology
creates new waste loads and new technology
will continually present alternative ways
of handling wastes. Each of these factors
can substantially alter a proposed regional
sewer system.

In addition, the environmental goals of
the citizens of the region may change. For
instance, stream conditions which are now
tolerable may in the future become in-
tolerable.

The purpose of this plan is to create a
basic methodology for solving waste water
problems from which continual revisions or
alternatives can be investigated with a
minimum of effort. The majority of work
on this project has been centered around
"methods of solving problems" rather than
"solving problems." As a result, this study
allows continual revisions to be made as new
goals, technologies, or growth trends change
for the region. The plan can evaluate
alternatives before they occur.

Figure 14
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A ACOG STORET NUMBERING SYSTEM

SEWER DESIGN METHODOLOGY
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Sewer system designs follow the natural
design of streams. Since this plan was only
one aspect of the total water resources, it
was decided to utilize a stream numbering
system to store and retrieve all water
related data in the region. As a result,
the watershed unit became the design element
for all waste loads, sewer system evalu-
ations, and stream conditions. A system of
numbering all junctures of streams and
tributaries in the region enabled the design
of a mathematical network whereby decisions
could be made.

All streams in the AACOG region are
classified as major, first order, second
order, etc. Tributaries of major streams
are classified first order streams.
Tributaries of first order streams are
classified second order streams, etc. The
juncture of two streams then becomes a
decision point in the design. This method
of numbering decision points has created
over 500 potential decision points in Bexar
County alone. At each decision point, a
new set of conditions can be imposed upon
the system.

It is obvious that each section of the
stream between the decision points has
certain distinct characteristics such as
slope, length, soil type, bedrock, and
direct drainage area. Hydrologists will
recognize immediately that such a system
therefore is adaptable not only to sewer
design but for almost any water resource
system. A systematic numbering of all
decision points in progressive order
upstream enables all of the design to be
handled on a mathematical basis.

19



Since the segments of the design system
have distinct lengths and slopes, a
relationship of carrying capacity to con-
struction costs can be determined for each
segment. Once a conceptual network pattern
is established, the total capital cost
of implementing such a system can be
determined. The computer will design the
system and develop total construction costs
necessary to implement the system. A
typical computer output sheet of required
net design flows is shown on the following
page.

Figure 16
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REGIONAL VS. DISPERSED TREATMENT

The timely implementation of regional
systems in the AACOG region will eliminate
the necessity of building the numerous
small waste treatment plants shown above.
A concerted effort by all concerned will
create a regional system of collecting and
treating wastes.

Through advanced planning by the City
of San Antonio and the San Antonio River
Authority, and the designation of these
agencies as the state's regional entities
for serving the metropolitan area of the
region, the implementation of regional
systems can be accomplished at this time
more economically than by continually
building small plants. The total costs
(expressed in 1968 dollars) of both
regional and dispersed systems for the
San Antonio region are shown above.
Therefore, both the water quality
requirements and the regional economics
indicate that the immediate implemen-
tation of regional systems in the area
is justified.
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THE CITY OF SAN ANTONIO REGIONAL SYSTEM
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Description of Service Area

The City of San Antonio regional system
is well established. Three existing major
plants are in a proper location to serve
all of the region's needs over the next
50 years. The collection system consists
of three large outfalls all of which are
completed or under construction. During
the next decade the northern growth of the
City of San Antonio will require the exten-
sion of these major outfalls into presently
unserved areas. This major construction is
scheduled to begin immediately.

Physical Implementation Schedule

At the present time, a multiplicity of
small sewage plants and collection systems
serve the area immediately outside the
City's jurisdiction. All these existing
sewage treatment plants in the Leon and
Salado watersheds will be eliminated by
the extension of the regional system out-
fall lines.

Costs of Implementing Regional System

Because of the excellent foresight of
the City of San Antonio, most of the
initial construction costs have been borne
previously. As a result, the regional
system extensions can be accomplished at
probably the lowest rate in the state.
Since most construction costs have already
been borne, approximately 40 per cent of
all costs are associated to operation and
maintenance expenses.

I SECONDARY
M TREATMENT
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Revenue Sources

If it is assumed that no inflation
occurs within the next thirty years, the
regional system can be implemented for
approximately $28.00 per connection per
year. The effect of the City's average
$100.00 tap fee on new connections reduces
the required connection rate to approxi-
mately $25.00 per year. Since the
majority of the major regional construc-
tion expenditures have previously been
made, the effects of Federal grant
programs are not substantial. For
instance, with a $100.00 tap fee and
an 80 per cent construction grant
program, the regional rates would still
be approximately $18.00 per connection
per year.

It must be understood that these costs
assume no inflation and no cost of living
index increases. It is conservatively
estimated that inflation alone will require
an estimated rate increase of approximately
5 per cent per year.

It must also be understood that treat-
ment costs must be increased when better
removal of waste pollutants is required.
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SAN ANTONIO RIVER AUTHORITY
MARTINEZ CREEK REGIONAL SYSTEM

Description of Service Area

Martinez Creek is a tributary of Cibolo
Creek located entirely in eastern Bexar
County. The major tributary of Martinez
Creek is the Salatrillo Creek. Development
of subdivisions has occurred in the
northern portions and both watersheds are
growing southward.

Implementation Schedule

Through proper planning, the San Antonio
River Authority has alleviated the neces-
sity for several small plants in both the
Salatrillo and Martinez watersheds. There-
fore, the political obstacles to designating
a regional system have been eliminated. It
is presently proposed to eliminate both the
existing Salatrillo Creek and Upper Martinez
treatment plants in the 1980 decade. At
that time, the construction of a waste
treatment plant near the confluence will be
accomplished.

Costs of Implementing Regional System

The construction of necessary regional
facilities requires extensive debt
requirement payments. During the decade
of the 1980's, the annual costs for
implementing the regional system increase
from $200,000 per year to over $700,000
per year. It must be recognized that
only 20 per cent of the annual costs of
the Martinez system are due to operation
and maintenance. The remaining 80 per
cent of annual costs are due to principle
and interest requirements on regional
facilities.

Revenue Requirements

If it is assumed that no inflation

occurs within the next thirty years, the

costs for implementing the Martinez Creek

system are approximately $90.00 per

connection per year. Since the majority

of expenses are due to construction

requirements, the effects of a construction

grant program are very great. Assuming

that the present construction grant program

of 33 per cent exists and an average con-

nection fee of $100.00 is maintained, the

annual cost per connection can be reduced

to approximately $65.00. Installation of

a state grant program which would increase

construction grants to a total of 80 per

cent would enable the regional system to

be installed for approximately $35.00 per

connection per year.

It must be understood that these costs

assume no inflation and no cost of living

index increases. It is conservatively

estimated that inflation alone will require

an estimated rate increase of approximately

5 per cent per year.

It must also be understood that when

treatment requirements are increased, the

rates must be increased accordingly.
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THE SAN ANTONIO RIVER AUTHORITY CIBOLO CREEK REGIONAL SYSTEM

Description of Service Area

Cibolo Creek is the county line between
Bexar and Guadalupe counties. The location
of Randolph Air Force Base in the area has
created the rapid growth of several
independent municipalities. At the present
time, sewage treatment plants exist at
Randolph AFB, Universal City, and the City
of Schertz. The rapid growth of the two
cities, and more especially the area sur-
rounding the two cities, requires that a
regional system be established immediately.

Physical Implementation Schedule

In order to implement a regional system
in the Cibolo Creek area, it is proposed
that both the Universal City sewage treatment
facility and the Randolph sewage treatment
facility be phased out of existence and
connected to a large treatment complex in
the vicinity of Schertz. All major col-
lection lines anticipated before the year
2000 will need to be constructed in the
1970 decade.

Cost of Implementing Regional System

Because of the massive amount of expendi-
tures which have to be made within the next
ten years, annual total costs will increase
from approximately $100,000 per year to
over $400,000 per year. However, after 1980,
the total annual cost requirements will
only increase 25 per cent if no inflation
is assumed. Operation and maintenance
expenses represent only 25 per cent of all
annual requirements.

Revenue Sources

If it is assumed that no inflation is
experienced for the next thirty years, the
regional system can be implemented on a
rate structure initially very high but
which reduces each year as new connections
are added. In 1975, the annual costs per
connection for providing service are
approximately $120.00 per connection.
Within five years, this cost reduces to
$80.00. By the year 2000, the costs have
been reduced to $60.00. Since the
majority of the annual costs are due to
construction, the effects of the con-
struction grant program are substantial.
A state construction grant program would
enable the regional system to be installed
at a local cost of approximately $25.00
per connection per year.

It must be understood that these costs
assume no inflation and no cost of living
index increases. It is conservatively
estimated that inflation alone will require
an estimated rate increase of approximately
5 per cent per year.

It must also be understood that when
treatment requirements are increased,
the rates must be increased accordingly.
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EFFECTS OF DISCHARGES ON STREAM QUALITY

As discussed previously, the availability
of natural surface water resources varies
from season to season. During the winter,
a substantial amount of good quality water
is available to dilute the sewage generated
in the AACOG region. During the summer
the available natural flow decreases to
almost zero.

Another factor which influences the
quality of the stream is the temperature
of the surface water. Streams can accept
more pollutants in cold water than they
can in warm water.

The variable conditions of available
stream flow and surface water temperature
create very seasonal levels of quality
throughout the streams of the region.

A mathematical model which immediately
expresses the quality of the streams as
related to a range of discharges has been
developed. This model is being utilized
to predict future stream conditions for
all proposed sewer plans. The effects
of growth can be shown on the attached
graph which predicts dissolved oxygen levels
for each month of the year. It is obvious
that as the AACOG region grows, better
methods of waste removal will have to be
sought. If not, stream qualities will
deteriorate to intolerable levels.
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In order to determine what degree of
treatment would be required, a dissolved
oxygen contour graph has been established
for three stream conditions: summer;
winter; and average. These contour graphs
can be utilized to predict the dissolved
oxygen level at any distance downstream
which would result from any range of
effluent quality. For example, in the
year 2000 a discharge BOD of 15 ppm in
the winter would reduce the dissolved
oxygen level in the stream from 9 ppm
to less than 8 ppm. This same discharge
in the Spring or Fall would reduce the
dissolved oxygen level of the river from
7 ppm to 5 ppm. However, this same dis-
charge during the Summer would lower the
dissolved oxygen concentration to almost
1 ppm. It should be evident that the
operation of the waste treatment facility
constitutes a very major portion of
effective water resources management.

Most treatment facilities are designed
to remove ninety per cent of the pollutants
in the waste water. The present oxygen
depleted conditions of the rivers of the
region clearly indicate that this is
presently not sufficient and certainly
will not be sufficient in the future.
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DISSOLVED OXYGEN- B.O. D.

SAN ANTONIO RIVER - YEAR 2000
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ALTERNATIVE WATER QUALITY MANAGEMENT TECHNIQUES

The prevention of pollution has
traditionally been by a system of
regulation. Under such a system, each
discharger is given a standard which
should be met consistently. A discharge
in violation of this standard constitutes
an offense and eventually the issue is
settled through court proceedings. This
system is very easy to install, however,
it is very difficult and expensive to
implement. People, unlike nature, complain
loudly and vociferously when the quality
of their water turns green or black and
smells. The City Councils and the good
Mayors take cover when the verbal shells
begin to fall. Nature on the other hand
is an uncomplaining consumer. Nature is
an affable character with little or no
demand upon the Mayors or the City Councils.
Nature receives man's waste with fortitude.
Since Nature does not complain, there is
little incentive for people to do anything
about it. Pollution can only be stopped
when people take up the silent cry of Nature.
The implementation of this silent cry can
only be carried out with a big check book.

The continual surveillance of discharges
throughout the metropolitan region can
create manpower demands which almost exceed
the costs of treating the wastes. Even
after adequate field data has been obtained,
the costs necessary to handle the court
proceedings may be just as costly as the
costs of surveillance.

Another factor which makes the
enforcement of effluent standards very
difficult is the fact that biological
waste treatment systems, as they are
presently designed, are very unreliable,
and periodic upsets often occur. Even
the most knowledgeable experts in waste
water technology can not determine why
certain reactions take place. Obviously
more research in the field of waste
treatment should be conducted.

However, incentives to do research
are also limited because little, if any,
economic rewards are given to the dis-
charger. Any benefits to the stream are
usually someone elses benefits, therefore,
the discharger feels little obligation
to bear the total costs of providing these
benefits. On the other hand, costs of
stream pollution are borne by people
downstream from waste treatment plants.
These people justifiably feel that the
costs for correcting these problems should
be borne by the people upstream who cause
the problem. Under the present regulatory
system, most concepts of economics are
forgotten and alternative methods of
achieving the same goal are never investi-
gated.

Effective water resources management
involves the most economic utilization
of water throughout a region. The avail-
able water in the region can be used to
both meet water supply demands and to carry
away generated waste. Both of these actions
should be considered legitimate uses of
the stream. In order to meet all of the
demands imposed upon the streams in the
region, a water resources management
program is necessary. The costs of
operating such a system should be borne
by the people who benefit from the uses.
Therefore, some equitable systematic method
of assessing these costs should be developed.
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CONCLUSIONS AND RECOMMENDATIONS

As a result of this study, several
conclusions have been reached:

(1) For water quality control purposes,
regional systems have proven to be
more reliable than small dispersed
systems.

(2) In the San Antonio region, the
construction and operation of
regional systems at this time
would be more economical than
the continued proliferation of
small waste treatment plants.

(3) The Texas Water Quality Board has
designated the City of San Antonio
and the San Antonio River Authority
as regional agencies responsible
for handling over 95 per cent of
all the waste water in the region.

(4) The implementation of regional
systems in the San Antonio area
can be accomplished for approxi-
mately $7.00 per person per year,
or an average household rate of
$2.00 per month.

(5) The sewer service rates should be
directly related to the total costs
of operating and maintaining the
system. Due to inflationary trends
as the costs of providing service
increase, the rates should be
increased automatically.

(6) Over the past forty years, the
surface water resources of the
region have changed. Consistently
flowing natural springs throughout
the region have virtually ceased
to flow. These crystal-clear
springs have been replaced by turbid,
nutrient rich sewer effluent through-
out the entire region.

(7) The presence of pollutants in the sewer
effluent are presently creating conditions
of septic semi-putrid water during most
of the Summer months.

(8) Advanced treatment of waste water, treatment
of the stream itself, and/or user fees for
stream utilization will be required in the
near future.
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