


Thz Federal EPA has incovporated olamning into their construction grants
nregran.  The ruies and ragulaticns relating to grants for water pollution
contvel (Federal Register, 1970} specifically reguire the development of
basin and metrupo;itanfregiona] water quality managemert pians in order for

specific crojects to he eligible for federal construction grants. These
riiles and ragulations were instituted in July of 1970, Recogr q that
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the surface waters of I1linois. This purpose is accomplished far a specific
hasin by analyzing the assimilative capacity of the stream for various
contaminants and allocation of the magnitude of the contaminant input into
different reaches of the stream such that the desired water quality is
gbtained. The assimilative capacity of 2 given stream at critical flow
conditions is fixed. Consequently the increase in waste Joad associated
with an fncrease in population or industrial activity can exceed the stream's
ability to dissipate the waste. Adegquate planning on a basin wide basis
allows for the orderly development of the necessary control systems for each
reach of the stream. DBecause of lead time of several years being needed to
plan, finance, design and construct adeguate control systems, one cannot
wait until the water quality deteriorates to Tnitiate this activity. An
adequate basin plan will provide the means for anticipating the level of
treatinent or the other contrel measures that are required for present as well
as future conditions.

In preparing basin plans, extensive use will be made of the land use,
population, industrial and agricultural planning and projections that have
been produced by other state and local planning agencies. It is not the
intent that basin plasning become invoived in land use planning. However,
it is essential that this information be availabie if accurate projections
of waste loads and treatment requirements are to be made. There may be
areas in the state where this information may be deficient. 1In these areas,
some analysis will have tc be made of these factors if adequate basin plans
are to he produced.

Interim plans are necessary 1T pending projects are to receive federal
support. The Iilinois EPA has undertaken this effort and has received
approval on several of the interim basin plans. The Aagency has developed
a planning section which is currently preparing the rnecessary interim plans
to insure that continued federal support 75 received.

The final basin plans are more detailed, reguiring considerably more
manpower than the Agency has available., 1In order to develop an efficient
and effective program for I111inois, Argonne National Laboratory has heen
contracted to develop a piTot basin plan. Argonne will prepare a model
water guality basin plan for the Rock River basin. The plan will meet all
applicable federal requirements as described in the U.S. EPA publicatiocn,
Guidelines: HWater Quality Management Planning, dated January 1971. Since
the scope of this plarning effort is substantial, it is expected that out-
side consultants will prepare the basin plans for the balance of the state.
Argonne is preparing detailed technical specifications suitable for use by
these contractors in developing the remaining fifteen water quality hasin
plans. In addition, Argonne is preparing a manual of procedures to be
used by the Agency in managing and superyising water quality planning efforts
in ITifnois. This manual incTudes cost estimates for preparing hasin plans,
recommendad management procedures, definition of working relationshios with
other state agsncies, a methodology for selecting basin contractors, sources
and Tocation of data necessary for completing basin plans and recommended
procedures for invelving Tocal reprezentatives in the planning process,

Upon completion of the Argonne pilot study, contracts will be Tet to
quatified applicants for the development of the remaining basin plans. The
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Argonne work shouTld be completed in the fall of 1972. Since the deadline
date has been extended until July 1, 1974, it is possible for the state to
meet the requirements for continued federal support. When these basin
plans have been completed, the state will have a sound hasis for developing
wate~ polTution control systems so that the maximum water guality improve-
ment will be obtained for the available resources.

Metropolitan/Regional Plans

“he basin planning activity identifies the total load on the stream and
the assimilative capacity of the stream. Knowing what the stream can
assimilate, it then becomes possible to allocate loadings for different
metropolitan or regional areas. This essentially tells the region the total
pounds of pollutant that can he discharged without violating water guality
standards. There is no attempt in the basin plan to specify the level of
treatment or the type of treatment requirved.

“he metropolitan/regional plans are subsets of the basin plan and are
the functional wastewater collection treatment nplant elements for the
comprehensive area wide plan as set forth in HUD area wide plannina require~
ments. This planning will dictate the number, size, efficiency and location
of treatment systems for the regional area that are reqlired in order fo
satis?y the allotment developed from basin planning. These plans must
satisty the immediate needs as well as the long range needs for water
qualizy management that develop with expanding population and industrial
activity,

“his planning s the responsibility of the area wide planning offices
as designated by HUD. These APO's must develop the necassary plan documents
such that federal funding will continue. It is not the purpose df this
water quality management planning to undertake land use planning, but to
use land use planning and population and industrial projections developed
by the area planning agency. If this information is not available, it
becomes the responsibflity of the area planming agencies to develop it in
conjunction with the water quality management planning activity.

The federal government recognized that few metropolitan areas have
such %ocal planning completed. There is a provision for interim plans and
some of the regions in IT1inofs have completed their interim plan require-
ments., To assist the Tocal agencies in this planning effort, the state is
providing financial assistance. Most of the lccal planning agencies are
understaffed and underfinanced and carnot conduct the water quality planning
on toeir cwn., Some, atbeit Timited, federal funds are available to assist
the loca’ agencies in developing the comprehensive plan as reauired by HUD
and EPA.

White the basin plans are an integral part in developing the most cost
effecvive system for controlling water pollution, it is at the regional
Tevel where the true savings are found. The basin plan allocates a certain
portion of the stream assimilative capacity to the local area. It then
becomes the responsibility of the Tocal agency to optimize the control
system to meet these allowahle loads. It is through the development of
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regional water quality management systems that true cost reductions are
obtained.

BENEFITS OF REGIONALIZATION

The benefits derived from regional systems are as follows:

Capital costs and gperation and maintenance costs are Tower per unit
quantity of wastewater treated.

Reliability of the treatment system is significantly improved because
of multiple process ynits and the more efficient maintenance program.

Improved operation resuiting from more competent operating personnel,

Improved overall process efficiency resulting from adequate facilities
and personnel for operation and maintenaace,

Capital Costs

Initial costs per unit of treated wastewater are significantly decreased
because the size of the treatment plant increases. Smith (1968) analyzed the
costs of treatment systems and found that for the activated sludae process,
the capital investment per 1.000 gallons of wastewater treated decreased
from ten “to eleven cents for a one mod capacity plant to six cents for a ten
mgd capacity plant {1967 dollars). The cost savings is due to the economies
of scale. Any handbook for estimating construction costs will show that
unit costs of material and equipment associated with these processes
decreases as the size or guantity of material used increases. This s also
trye for such costs as engineering fees, performance bonds, eic.

There are many examples one can ¢ite that show savings due to economy
of scale. The totat cost reduction can be seen from the data from an
engineering economic evaluation of regional systems in Hew York (Metzler,
1971} (See Tahle 1), Without regionalization the area served by the Albany
County Sewer District, comprised of seven municipalities, would have had
eight treatment plants. The total capital costs for this nonregional system
would be $78,500,000. The proposed regional system would have two plants
for the same popuiation, but at a cost of only $53,100,000. This resulted
in a capital cest savings of $25,400,000.

Another example, for Rensselaer County Sewer District #1, showed that
a regional sewer district would reduce the number cf plants from three to one
with a cost reduction from $38,54%,000 to $32,100,000. The cost saving was
not as dramatic, being only $6,820,000. It was, however, significant.

Operation and Maintenance Costs

Cost savings in this category are associated with personnel costs,
energy and chemical cnsts. The number of personnel required 7s a function
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TABLE 1. Cost Comparisons--Regional Systems (Mew York)

Albany County Sewer Rensselaer County Sewer
District District No. 1
Separate Local  Regional Separate tocal  Regional
Ttem Systems System Systems System
Total capital cost $78,500,000 453,100,000  $38,940,000 $32,100,000
First year 0 & M 1,995,000 1,010,000 BE1,000 695,000
First year amortization 4,540,000 2,178,000 1,937,000 1,100,000
Srst year O & M and
amoriization 6,539,000 3,182,000 2,798,000 1,795,000
Plants 8 1 @ 35 mad 3 1 @ 25.5 mgd
T 219 mgd
Operating personnel 170 35 51 28
Mun‘cipalities 7 7 & ]
Population served 225,000 225,000 101,700 101,400

Source:  Metzier, 1971

of the number of plants as well as the size of plants, Using the Albany
County example {see Tahle 1), 110 operating and maintenance personnel are
required for the eight plants as compared to only 35 for the two regional
ptants. MNot only is there a cost reduction, bul there is also Tess strain

on the reservoir of experienced, qualified operating and maintenance personnel.

tnergy and chemical costs are Tower for volume consumption. Costs
{(1967] for electrical energy range from .98 to 2.22¢/kwh for small plants
to 0.6 to 1,3¢/kwh for large plants. The cost of chierine (1967) also
decreased with increasing consumption; small plants ~- $9.10 to $17.50/100
1h, Targe plants -- $4.15 to $9.710/100 1b. The purchase of readily available
chemicals in bulk guantities always produces a lower unit cost for the
chemical.

Summery of Cost Savings

Reduction in the capital amortization and operating and maintenance
costs to an annual per capita cost show the real savinogs per person served
by regicnal systems. Using data reported for Mew York State, the first
year per capita cost for Albany County would be $29 for the nonrecional
solutior compared to $14.20 for the regional system, For Renssalaer County
Sewer District #1, the nonregional system would cost a tetal of $27.60 per
capita for the first year compared to $17.70 for the regional system. From
these analyses, the savings from regional systems can be very suhstantial.
In urbarized areas, nc new systems should be built without a thorough
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economic analysis of the potential for regional treatment systems.

It should not be assumed that simply building larger and Targer plants
necessarily gives the Teast cost solution. The costs of the interceptor
system must be considered. As the interceptor lines becore longer, the
costs for trapsporting the wastewater increases. However, there is an
optimum size treatment plant, unique to each area, which can be determined
by a thorough economic analysis of that area. Therefore, the goal of
regionalization is to deveiop that system, whether it be one or more
plants, that will provide the maximum water quality improvement for the
minimum dotlars spent.

Non-Economic Benefits of Regionalization

The reliability factor for the Targer treatment system Is improved
for two reasons, There 1% a greater multiplicity of process units in the
larger plants so that the shutdown of any one unit causes a smaller
incremental increase in load applied to the remaining units. The treatment
efficiency is reduced to a lasser degres than in the smaller plants when
one process unit may account for half the treatment capacity of the plant.
Perhaps an even more important factor is the maintenance. With a larger
and experienced maintenance staff, a program maintenance can effectively
prevent most failures of process units. When failure does occur, the
maintenance staff of a larger plant can be better equipped and trained
50 that the down time of any unit can be greatly reduced.

Currently there is a shortage of exparienced and capable operating
personnel. It is generally possible to meet the persommel needs, but
ynfortunately these operators may be inexperienced and cannot adequately
perform the required tasks. The plant efficiency suffers as a resulf.
The proliferation of the smaller treatment plants accentuates this
problam by placing a greater demand on the available operators. Many of
the small plant operators receive little or no training or assistance
necessary to develop operating skills. They continue to operate in the
same inadequate fashion from day to day. In the larger plant, the
resources are available to obtain at Teast some experienced operators,
It js then possible to provide in-plant training for new employees. The
overall operating skills within the plant can be maintained at 2 high
level under these conditions. This problem may ease in the next decade
if the federal and state training programs develop as planned.

SUMMARY

The previous discussion has indicated that the benefits of water
quality management planning are basically one of developing the most cost
effective program to achieve the desired water quality, This means that
with the Timited amount of public funds available, the goals of water quality
can be achieved without exhausting these funds. Every community, as well
as the state, has pressing demands for theivr resources, whether it be for
water pollution control, streets and highways, education, etc. The current
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heavy tax burden on the citizens of this state requires that those respons-
ibie for expenditure -of public funds do so in the most cost effective way.
The construction of high Tevels of treatment where it is not warranted is
a poor fnvestment of public monev. The water quality improvement achieved
by this money may be negligible whereas if it had been spent in an area
contributing more load to the receiving water, the improvement may have
been substantial. There are numerous recorded cases in which certain
communities, for one reason or another, had access to Tavrge sources of
federal anc state money. They areatly expanded their Zreatment faciiities
with 1ittle or no improvement in the receiving stream., The water quality
degradation resulted from upstream discharges of gross peilution. Had

ihe money been spent on the upstream discharoes, the water cuality would
have improved markedly without the extensive treatment provided by the
more fortunate communities.

The goal of the water pollution effort is io achieve a water guality
that will permit use of the water for designated purposes. To treat bevond
that Teval is urnwarranted. However, without a complete analysis of the
physical and demographic characteristics of the basin, it is not possible
to determine what the level of treatment must be to achieve the reguired
water quatity standards. It is essential that future drvelopment of the
area be predicted and this inserted into the analysis for determining the
alTowable Touds from given areas. With this type of analysis the state
can be assured of achieving the desirad water auality goals with a minimum
of economic burden on the taxpavers.
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