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INTRODUCTION

This Specialty Appendix describes the results of a portion of the Survey

Scope Study on Wastewater Management Alternatives for the Cleveland-Akron,

Three Rivers Watershed Area. This portion contained herein is related to

the water-based treatment of municipal wastewater and stormwater. The indus-

trial waste treatment, land-based treatment, and plan formulation was carried

out by others and are the subjects of other specialty appendices. The

Specialty Appendices are being combined to form the background for the Survey

Scope Study Report.

The Specialty Appendix consists of a Summary Report and Three Technical

Appendices. The Technical Appendices contain the details of the work and

rational behind the selection of the basis of design and cost. The Technical

Appendices are arranged in a format to conform to the three contract phases.

The Summary Report conforms to the guidance provided in the Wastewater Manage-

ment Program Study Procedure, OCE, May 1, 1972 and is as follows:

SUMARY REPORT

A. Discussion of Technical Goals
B. Design Criteria
C. Methodology of Developing Alternatives
D. Cost Estimations - Methodology and Criteria
E. Alternatives
F. Final Alternatives

TECHNICAL APPENDIX

* PHASE I - Municipal Wastewater and Stormwater Runoff
/ PHASE II - Systems Design and Estimate of Cost
. PHASE III - Time Phasing of Selected Alternatives
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A. DISCUSSION OF TECHNICAL GOALS

The objective of water quality goals is to establish a target for design

of treatment processes for municipal wastewater, combined overflow and storm-

water runoff. The level of treatment, with a higher level indicating greater

degree of treatment, determines the water quality of both the effluent and

the resulting quality of the receiving water. As the level of treatment

increases, so does the cost. The treatment cost and resulting water quality

benefit should be optimized to produce a program with the most favorable cost

effectiveness.

In this study, two levels were established - Level 1 to reflect the pro-

posed State Standards (as of June, 1972) and a higher level, Level 2, referred

to as the O.C.E. goal. The O.C.E. goal used for this study was established

by the letter of June 19, 1972 from the Buffalo District to O.C.E. It was

based on the draft goals of May, 1972 but modified to reflect current tech-

nological limits. In their report of August 31, 1972, Environmental Quality

Systems, Inc. suggested another set of goals which are shown on Tables Al, A2

and A3. The COD concentration of the August goal has been increased from 5

to 10 mg/l to reflect the more usual ratio of BOD-COD in a highly treated

effluent. The process scheme developed for Level 2 will satisfy either goal.

All of these are shown on Tables Al, A2 and A3 for municipal wastewater, com-

bined overflow, and stormwater runoff respectively, and they are discussed

in more detail later. The two levels were established to indicate the cost

associated with higher degrees of treatment and a higher degree of receiving

water quality. Both levels are higher than the existing levels of water quality,

and both levels require tertiary treatment, or unit processes in addition to

those commonly employed to treat wastewater or stormwater. Typical treatment

processes that would be utilized to meet the standards are discussed with the

associated level or goal.

- 2



1. LEVEL 1

The degree of treatment under this condition would meet the State

Standards as proposed in mid-1972. Since those standards were proposed

there has been a modification in the technique of applying the criteria

which in turn would change the actual limits. However, the treatment

processes developed will produce an effluent that will meet the modified

criteria. The Level I goal for municipal wastewater is shown in Table Al.

The Level 1 goal for combined overflow and stormwater is not as high

as for municipal wastewater and is shown also on Tables A2 and A3.

Level 1 goals for municipal wastewater, combined overflow and storm-

water can be met with today's technology. The effects of the degree of

treatment on receiving water quality should be closely monitored to determine

the impact and need for further treatment.

1.1 MUNICIPAL TREATMENT PROCESS AND EFFECTIVENESS

Two systems were considered for treating municipal waste - a biological

and a physical-chemical. The biological system incorporates specific

physical and biological treatment techniques, and is the system most likely

to be applied to this area in the near future. Of the population receiving

secondary treatment, (about 77 percent of the total), about 93 percent is

provided by the activated sludge process or a modification thereof. Con-

sequently, the activated sludge process with an aeration contact time of

5-6 hours is assumed as the one that must be upgraded to meet various waste-

water management goals listed in Table Al. More details can be found in

Technical Appendix - Phase II report, Part A-1.

1.2 BIOLOGICAL SYSTEM - LEVEL 1

The basic biological system adopted for this study consists of screening,

-3-
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grit removal, primary settling, secondary settling, aeration, and disinfection;

with anaerobic sludge digestion followed by vacuum filtration and incineration

or landfill. To meet Level 1, biological nitrification, phosphorus removal

(using metal salts), additional solids removal by polymer addition and in-depth

filtration, and post-aeration are the unit processes added. Solids handling

is modified, with the major modification being the addition of sludge thicken-

ing and heat conditioning. Priority is placed on disposing of the sludge on

strip mined areas.

1.3 PHYSICAL-CHEMICAL SYSTEM - LEVEL 1

The physical-chemical system adopted for this study consists of screening,

grit removal, a flocculator-clarifier with lime and polymer addition for

phosphorous and suspended solids removal, recarbonation to control pH and

prevent encrustation of the carbon adsorption system, a filtration system for

removal of fine solids, the carbon adsorption system itself, and disinfection.

A regeneration system is provided for the carbon, and a recalcination system

is provided for the sludge resulting from the flocculator-clarifier. Waste

ash is landfilled. To this basic system additional phosphorus and BODS

removal must be provided as well as ammonia nitrogen removal to meet Level 1

criteria. To this end, a second stage flocculator-clarifier has been incor-

porated. Additional phosphorus removal and additional carbon adsorption

are added to reduce the refractory organics. Breakpoint chlorination is used

for ammonia nitrogen removal in lieu of clinoptilolite because the questions

of resin detrition, recovery and reuse, and ultimate disposal of ammonia

concentrate would remain. Post aeration would be added. The chlorine contact

tank would become a reactor for the breakpoint chlorination process.

1.4 COMBINED OVERFLOW TREATMENT PROCESSES AND EFFECTIVENESS - LEVEL 1

There are large areas in Cleveland and Akron that are served by combined

7-
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sewer systems. During periods of dry weather, the municipal waste is conveyed

to the plant for treatment, but during periods of rainfall, some of the storm-

water runoff mixes with the municipal wastewater and is diverted away from

the plant and is discharged directly to receiving waters without treatment

Table A2 indicates the quality of overflow considered in the design of

the process, and the process effectiveness. Details can be found in the

Technical Appendix, Phase I and Phase II, Part B on the quality and quantity

of combined overflow.

Since stormwater runoff and combined overflows are intermittent, have

high peak flows, and have a widely varying quality, a feasible treatment

process requires storage basins which absorb the peak rates, decrease the

required size of the treatment units, and standardize the quality. The

storage and treatment facilities are designed to treat the one year stormwater

runoff resulting from a 1 year, 6 hour duration rainfall. In a combined

system the storage basins will be constructed of concrete with sludge col-

lectors. The sludge will be piped to the closest wastewater treatment plant

for ultimate disposal.

Flows in excess of the one-year storm would receive screening, settling

and disinfection prior to discharge.

The volume in the storage basin is dependent upon the treatment scheme.

In the scheme where treatment is provided at the storage site, the storage

cost and treatment cost were optimized for a generalized case which indicated

the treatment units should be capable of treating about 30% of the peak flow.

The remainder of the inflow would be stored and treated at the maximum rate

until the basin is empty. In the alternate scheme, combined overflow is

stored in a concrete basin designed to hold the entire runoff volume of the

1 year, 6 hour duration storm with a pump out rate sized to empty the basin

in three days. The polluted overflow from storage is discharged into the

8-
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closest interceptor sewer and conveyed to a municipal wastewater treatment plant

for treatment. Sludge is also pumped to the wastewater treatment plant.

The treatment provided in the latter scheme has the same effectiveness

as that provided for the municipal waste. In the former scheme where the treat-

ment facilities are at the storage site, the unit processes consist of coarse

screening, storage and sedimentation, microstraining, and disinfection by

ozonation. This particular scheme has been adopted because it can respond

quickly to a start up condition, or to changes in flow, and further, capital

cost items are minimized in favor of higher flow dependent operating cost items.

1.5 STORMWATER RUNOFF TREATMENT PROCESSES AND EFFECTIVENESS - LEVEL 1

Stormwater runoff contains a pollution load that results from natural

sources as well as those from man's use of the land. The quality and quantity

of the load is influenced by the type of land use, density of population, type

of sewer system, hydrology, and several other factors. Table A3 summarizes

the stormwater quality as it is presented in the Technical Appendix, Phase I,

Part B-6.

As with combined overflows, stormater flows are intermittent, have high

peaks, and vary widely in quality. Similarly, the treatment processes follow

the same techniques. Storage and treatment are designed to treat the one

year, 6 hour duration storm flow in areas where storage and treatment are com-

bined at one location. The treatment scheme is designed specifically for

stornwater. Storage may be in earth or concrete basins depending upon avail-

able land. In areas where the storm sewers are known to be heavily cross-

connected with the sanitary system or in densely developed urban areas, pre-

ference was given to concrete basins. For these basins, storage and treatment

was optimized as it was for the combined overflow treatment. When the storm-

water is treated on site in concrete basins, all of the sludge is collected

-9-



and transported to the closest wastewater plant. When earth basins were used,

the storage-sedimentation basin sludges were assumed to be removed periodically

and taken to landfill.

In areas where the storage can be developed close to a treatment plant

and the plant is used for treating the storm water, the storage volume pro-

vided is equivalent to 20 percent of the total annual runoff, which coinciden-

tally is about equal to the 100 year storm runoff. A 30-day pump out rate

was used. This is discussed in the Technical Appendix, Phase II, Part B-2.

Stormwater treatment to achieve the Level 1 goals consists of pretreat-

ment, storage and sedimentation followed by microstraining and disinfection.

These plants would be highly automated to respond rapidly to changes in flow.

2. LEVEL 2

Level 2 is based upon the national goal identified in the Federal Water

Pollution Control Act Amendments of 1972, i'.... that the discharge of pollu-

tants into the navigable waters be eliminated by 1985." The Office of the

Chief of Engineers, Department of the Army (O.C.E.) established technical

goals for this study commensurate with that national goal, i.e., (1) prevent

the continued degredation of our water resources by waterbourne wastes and

(2) to provide for the efficient reuse of treated or renovated wastewater

and by-products.

The technical goals were translated into effluent criteria by O.C.E.,

consisting of the most stringent constituent levels from among those required

for public water supply, irrigation water, livestock water, and aquatic

habitat. Those criteria are referred to as the O.C.E. Goals. The O.C.E.

Goals should not be interpreted as effluent standards established by the

Federal Government, but rather the translation by the Corps of Engineers of

- 10 -



the stated national objective into a set of consistent guidelines for all

similar wastewater management studies throughout the nation.

The Level 2 criteria was applied to both municipal wastewater and storm-

water so that both processes would produce an equal effluent.

Municipal, combined sewer overflow and stormwater treatment processes

and their effectiveness will be discussed in this section.

2.1 MUNICIPAL TREATMENT PROCESS AND EFFECTIVENESS

As with Level 1, two systems, a biological and a physical-chemical process,

were considered.

2.2 BIOLOGICAL SYSTEM - LEVEL 2

The biological system for Level 2 goals consists of additional unit pro-

cesses added to the Level 1 scheme. The goals and effectiveness values are

shown on Table Al.

To meet the Level 2 goals, biological denitrification, additional phos-

phorous removal, and carbon adsorption for refractory organics are unit

processes added to the Level 1 system. The solids handling remains the same,

again with emphasis placed on disposal on strip mined areas.

2.3 PHYSICAL-CHEMICAL SYSTEM - LEVEL 2

The physical-chemical system for Level 2 goals consists of an additional

unit process attached to Level I. The goals are shown on Table Al.

To meet the Level 2 goals, ozonation is added to reduce the refractory

organics and further polish the effluent. The post aeration facilities

would be modified for the ozonation systems facilities.

2.4 COMBINED OVERFLOW TREATMENT PROCESSES AND EFFECTIVENESS - LEVEL 2

To meet the Level 2 goals for combined overflow requires unit processes

- 11 -



similar to the municipal treatment processes. As with the Level 1 program,

two situations exist - one with storage and treatment at the site; and two,

storage with treatment at a municipal plant.

The hydraulic capacity of the treatment facilities and storage are the

same as with the Level 1 scheme. The treatment facilities are modified by

adding breakpoint chlorination for nitrogen removal and downflow dual media

granular activated carbon-sand filters to provide further soluble organic

removal. A rapid mix and flocculation facility have been provided prior to

the storage and sedimentation basin to increase organics and phosphorous

removal. Ozonation is used for final organic polishing prior to release into

the receiving body of water. More details are provided in the Technical

Appendix, Phase II, Part B-1.

2.5 STO(MWATER RUNOFF TREATMENT PROCESSES AND EFFECTIVENESS - LEVEL 2

Treatment of separate stormwater to meet the Level 1 goals is largely

a reduction of particulate solids and disinfection. However, to meet the

Level 2 goals, these reductions must be increased; soluble organics must be

reduced; and phosphorous removal must be included.

The pretreatment, storage, and sedimentation are the same processes as

in the Level 1 scheme. Powdered activated carbon is added for removal of

soluble organics; its use was selected to minimize the granular activated

carbon inventory and carbon contact time. Alum and a polymers are used to

increase solids removal and reduce phosphorous. Ozonation is provided for

disinfection and final organic polishing. Additional details are discussed

in Technical Appendix, Phase II, Part B-1.
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B. DESIGN CRITERIA

Detail design criteria is presented in the Phase I and II reports of

the Technical Appendices. This section will summarize the data used to

formulate the alternatives.

1. BASIC DATA

During the Phase I portion of the study, the basic data such as popu-

lation, flows, land use, existing facilities, and planned programs were

gathered. Much of this data had been gathered during the feasibility study

and only required updating. Population data was available from the 1970

census and recent projections made by the Battelle Institute for the North-

east Ohio Water Development Plan. Several areas were adjusted to meet the

expectations of the local planners. The land use was determined by dis-

cussion with local planning agencies and conforms closely to the land use

used for the Northeast Ohio Water Development Plan Study. This projected

land use concept would exist in 1990 according to the local planners; however,

the densities would be on the lower side of the given ranges. The land use

map indicates only general categories and ranges of population density.

2. MUNICIPAL WASTEWATER

Collection systems that are existing were examined for ultimate capacity

and adaptability to plan variations. Proposed systems were designed for 2020

flows with 150 gpcd and a peaking factor of 2-4 depending upon the popula-

tion. Industrial waste flows were added. All collection system components

were designed for the ultimate flow or 2020. Useful lifes of the various

components vary from 20 to 50 years. Part A-2 of the Phase II report

discusses loading ratios, useful lifes, and detailed design criteria.

Section A of this summary report refers to the unit process details.

- 13 -



3. STORNWATER RUNOFF

The design criteria for layout and the engineering features for the

stormwater collection system are similar to the collection system for the

municipal waste. Existing systems were compared to the design storm peak

flows and for their adaptability to plan variations. The pipes were

designed for the I year - 6 hour peak flow based on a runoff situation

that was assumed to exist in 2020. Over the basin, this runoff averages

0.5 cfs per acre. The volume of runoff was taken from the hydrograph. As

a basin average, the runoff is 1.25 inches, compared to the 3.6 inches

of rainfall in the design storm. The design criteria for the storage and

treatment are discussed in Section A of this summary report and Technical

Appendix, Phase II, Part B.

- 14 -
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C. METHODOLOGY OF DEVELOPING ALTERNATIVES

Alternatives for managing the municipal wastewater and stormwater runoff

were formulated to indicate degrees of optimization due to regionalism and

to show the cost of higher degrees of treatment. As discussed in 3ection A,

two levels of treatment were selected to indicate the cost of higher degrees

of treatment, and eight of the twelve alternatives were formulated and costed

to both levels for this purpose. Table Cl lists the alternatives. In

developing the alternatives, the goals of Section A and the design criteria

of Section B were utilized. In this section municipal wastewater and storm-

water runoff are discussed separately.

1. MUNICIPAL WASTEWATER

The twelve alternatives were formulated by the plan formulation contrac-

tor. The plant locations were provided as part of the formulated plan. Using

the land use map and topographic maps, a preliminary 4nterceptor pattern

was laid out to serve the sewerage district for each plant. In established

areas, the existing systems were reviewed for adequacy.

If a plant was existing, its capabilities were reviewed, and modifications

were proposed to enlarge and increase its capabilities to meet the Level 1 or

2 goals as necessary.

For the initial twelve alternative plans, the methodology of comparison

was to design and estimate cost of the plant capable of handling the 2020

flow immediately or as it was programmed to be phased into the plan. This,

of course, is done only for comparison, and it actually would not be completed

in this fashion.

The comparative capital cost then became the cost of constructing the

plant with a design flow capability of 2020 to either Level 1 or Level 2

15 -



TABLE Cl

LIST OF ALTERNATIVES

Plan Level Brief Description

1 1 All water based - separate storm
1 2 water treatment
2 1 All land - separate storm water
2 2 treatment
3 1 All water with storm water
3 2 taken to municipal plant
4 1 All land with storm water
4 2 taken to municipal plant
5 1 Combination - heavy water
5 2 Combination - heavy water
6 1 Combination - heavy land
6 2 Combination - heavy land
7 1 Combination - heavy water
7 2 Combination - heavy water
8 1 Combination - heavy land
8 2 Combination - heavy land
9 2 Combination - heavy land - massive

regionalization
10 2 Similar to Plan 3. All municipal

plants - advanced biological
11 2 Similar to Plan 3. All municipal

plants - physical-chemical
12 2 Similar to Plan 4. All secondary

treatment with aerated lagoons
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depending upon the plan. The present worth of any existing structures was

included in determining the total capital cost. If new interceptors or

pumping stations were needed, they too were added to the capital cost. All

interceptors and pumping stations were designed for the 2020 flow conditions.

The unit processes used to meet the goal depended upon the plan and its

level of treatment. In the plans where the wastewater was applied to land

treatment, the prior processes included primary and secondary treatment with

disinfection. In those plans where the effluent was finally discharged into

a waterway, then tertiary treatment, disinfection and nutrient removal or

reduction was considered. The unit processes used are described in detail

in the Technical Appendix, Phase II, Part A. All twelve alternative plans

were compared using the same methodology. The plan formulation methodology

and land treatment methodology will be discussed by the appropriate contractor.

In the Phase III portion of the study, three of the twelve alternative

plans, (1, 7, and 8) were designated for further investigation. Slight

modifications were made to these plans, and they are referred to as Plans

A, B and C for the Phase III work. The three plans were reviewed by the

Corps of Engineers prior to final cost phasing.

The cost comparison and methodology for the final selected plans was made

in more detail. Again, if plants existed, their present worth was considered.

All final plants were increased in capabilities by a reasonable phasing

program to 2020 flow conditions adequate for Level 2 effectiveness. Since

the majority of plants are secondary activated sludge, it was necessary to

include tertiary units. In all water based plant schemes, the plant capability

was increased to meet Level 1 goals prior to 1983, and Level 2 goals by 198S.

The first modifications between 1972 and 1983 would be a Level 1 unit process

addition. The design years for capacity were 1990 and 2020. The second
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modification would be between 1983-1985, to a Level 2 standard. All enlarge-

ments after 1985 would be to Level 2 standards. This is discussed in more

detail in the Phase Ill report.

Industrial waste flows compatible with the municipal treatment were

added to the municipal wastes for treatment. In the cases of non-compatible

industrial wastes, pretreatment would be accomplished at the source to pro-

vide a compatible effluent. Both industrial waste flow rates and pre-

treatment processes were developed by another contractor.

2. STORMWATER

The twelve alternative plans were developed using treatment goals and

processes discussed in the preceding sections of this appendix. In develop-

ing the alternatives, the study area was divided into storm drainage dis-

tricts based on topographic considerations. The time at which each district

would be developed to a degree that storm drains could be installed was

estimated and a preliminary storm drainage pattern was established for

those areas not now served by storm drains or combined sewers.

The basin data for each drainage district was gathered and a generalized

unit hydrograph was applied using a 1 year - 6 hour duration rainfall. All

of the background data for the watersheds and the rationale can be found in

the Technical Appendix, Phase I, Part B.

With the flow hydrograph for each basin established, and a general pat-

tern of the storm drainage either existing or proposed, as the case may be,

the collection system pipe sizes were established, and an area was selected

for the treatment site. Depending upon the area and plan level, the method

of treatment was chosen, and costs were estimated. Opportunities for considera-

tion of drainage districts into regional systems were considered and optimized.

In selecting the method of treatment, several alternatives were estimated.
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In combined sewer areas, the selection was narrowed somewhat, as only concrete

storage basins were considered. The question of whether to treat on-site or

to pump to a wastewater treatment plant was also investigated. Sludge from

the combined sewer areas was taken to a wastewater treatment plant for dis-

posal, in all cases.

In separate sewered areas, the stormwater runoff was stored in earth

basins or concrete basins depending upon available land and local conditions.

In the drainage districts where storm drains have been installed and the

system is known to be highly interconnected with the sanitary sewers, and where

space is at a premium the concrete basin was used. In newer suburbs, earth

basins were considered. As areas develop and storm drains are installed,

earth basins would be incorporated into the basic subdivision planning process.

Also in the newer areas, the volume of runoff would be reduced because of

imposed zoning constraints. It has been assumed that as new areas develop

legislation will require some degree of upstream storage and that planned

unit development will reduce the runoff. The storage-treatment processes are

described in Section A of this report.
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D. COST ESTIMATION METHODOLOGY AND CRITERIA

Each alternative plan is composed of various combinations of

treatment units to achieve the designated goals. These combinations,

as previotusly described, include advanced biological treatment,

physical-chemical treatment, and land treatment of municipal wastewater;

on-site storage and treatment, storage and treatment at the municipal

plant, and storage plus land treatment of the combined sewer overflow

and separate stormwater runoff. It is the purpose of this section

to present the methodology and criteria used in preparing cost

estimates of the alternative plans, with specific attention given to

the various treatment techniques.

As previously discussed, this specialty appendix deals only with

water-based treatment and stormwater runoff treatment. All costs

associated with land treatment were done by the land treatment contractor.

1. UNIT COSTS

The treatment schemes proposed are combinations of various treatment

units to achieve the level of treatment desired. Capital cost curves

and operation and maintenance cost curves were developed therefore

for each of these treatment units (e.g. carbon adsorption, microstrainers,

vacuum filters, gravity sewers, etc.). These curves are presented in

the Technical Appendix, Phase II report along with design parameters

and cost data references. These unit costs were developed for the

treatment units of the municipal wastewater plant as well as the

stormwater water treatment plant. An ENR construction cost index of

1740 was used to relate assumed price levels.
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2. COMPOSITE COSTS

In order to expedite costing of the alternative plans, composite

cost curves were developed for each of the treatment schemes. The

capital cost curves and operation and maintenance costs curves of

the treatment units specified in a particular treatment scheme were

used in the development of the composite curves.

2.1 MUNICIPAL WASTEWATER

There were five wastewater treatment plant variations for which

composite cost curves were developed. These include:

1. Preliminary treatment plant

2. Conventional activated sludge plant

3. Advanced biological plant - Level 1

4. Advanced biological plant - Level 2

S. Physical-chemical plant - Level 2

The physical-chemical plant was the only wastewater treatment composite

curve which included sludge handling. There were four sludge disposal

variations for which composite curves were developed. These included:

1. Strip mine application

2. In-basin agricultural application

3. Incineration

4. Ash disposal

The composite cost curves discussed above are presented in the

Technical Appendix, Phase II, Part A-4, along with a detailed description

of design parameters.
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2.2 STORMWATER

The composite cost curves developed for stormwater treatment

accounted for variations in type of stormwater (combined versus separate),

type of storage (earth versus concrete), and level of treatment. The

treatment schemes included:

1. Separate stormwater with earth basin - Level 1.

2. Separate stormwater and combined sewer overflows with
concrete basins - Level 1.

3. Separate stormwater with earth basin - Level 2.

4. Separate stormwater with con.rete basin - Level 2.

S. Combined sewer overflows with concrete basin - Level 2.

These composite cost curves are presented in the Technical Appendix,

Phase II, Part B-3, along with a detailed description of design parameters.

3. PHASE II COST PROCEDURE

Twelve alternative plans were formulated in the Phase II portion

of this Survey Scope Study. These plans are described in detail by

the Plan Formulation contractor in his report and will not be duplicated

here. The cost estimation of these plans was developed to provide an

economic comparison of the plans to each other. The costs associated

with these plans do not directly reflect the actual cost and were not

intended to do so. These costs were used to provide the economic

evaluation of the 12 plans in selecting the three plans to be further

investigated in Phase !II.

The procedure for the cost estimation includes the calculations

of the following items for each of the major segments involved.
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1. Net capital cost - This cost is based on the 2020 design
flows and takes into account the present worth of the
existing structures.

2. Annual capital - This cost is based on a capital recovery
factor multiplied by the net capital cost. The capital
recovery factor is a function of the useful life of the
item and an interest rate of 7%.

3. Operation and maintenance - This cost is based on the 2020
design flow of the particular segment.

4. Annual comparative value - This is the summation of the
annual capital and the operation and maintenance.

The annual comparative value was used as the basis of the economic

comparison. Section C of the Phase II Technical Appendix presents a

detailed breakdown of these costs for each plan by the following

category: wastewater-liquid phase, wastewater-solid phase,

stormwater-liquid phase, and stormwater-solid phase.

Section E of this report summarizes the costs for Plans 1 through

12 as developed for the wastewater and stormwater portion of the cost

estimation. It should be noted that the cost summaries as presented

here are not the entire plan costs in that they include no cost for

land treatments of wastewater, stormwater, or sludge and no cost for

industrial waste pretreatment. Total cost can be found in report of

the Plan Formulator.

4. PHASE III COST PROCEDURE

In the Phase III portion of the Survey Scope Study, three of the

twelve alternative plans were investigated in more detail. The plans

selected were Plans 1, 7 and 8. Slight modifications of the original

plans were made to optimize the plans, which were re-designated

Plans A, B and C respectively.
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The costing procedure of Phase III provided a solid economic

comparison of the three plans using a present worth technique.

This technique is described in detail in the Technical Appendix,

Phase III. Section F addresses the cost for the municipal wastewater

and the stormwater portion of Plans A, B and C. A more detailed

breakdown for each municipal plant and drainage district of

each plan is also presented in the Technical Appendix, Phase III.

It should be noted again that the cost summaries as prescribed

here are not the entire plan costs in that they include no cost

for land treatment of wastewater, stormwater or sludge and no cost

for industrial waste pretreatment, and the total cost can be found

in the report of the Plan Formulator.
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E. ALTERNATIVES

In Phase II of this survey scope study twelve alternative plans were

developed as wastewater management alternatives for the Cleveland-Akron

Three Rivers Watershed Area. Detailed descriptions of these plans are

presented in the Plan Formulators Phase II report and in Technical

Appendix Phase II.

1. COST ESTIMATION

The methodology used in the development of these plans and the cost

estimation of these plans are described in Section C and Section D of this

report, respectively. Table El shows the results of the cost estimation

in terms of Annual Comparitive Values. These cost coupled with the costs

from the land treatment contractor were used as the bases of the economic

comparison of the twelve alternative plans.

2. ELECTRICAL POWER AND CHEMICAL REQUIREMENTS

Estimates were made of the electrical power requirements and chemical

requirements of the municipal wastewater plants. Table E2 summarizes

these results for the twelve alternative plans. This information was

required to provide data essential for evaluation of the plans. Additional

information is provided with Technical Appendix, Phase II.
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TABLE El

A-JIAL COMPARITIVE VALUES*
($1,000,000/Yr.)

Wastewater Stormwater
Plan Level S - olid r Solid TOTAL

1 1 68 is 87 7 177

1 2 99 16 143 10 268

2 1 43 6 87 7 143

2 2 43 6 143 10 212

3 1 72 12 203 7 294

3 2 104 13 220 9 346

4 1 44 6 157 5 212

4 2 44 6 157 6 213

S 1 70 12 125 9 216

5 2 103 13 169 12 297

6 1 56 9 124 9 i98

6 2 73 10 165 12 260

7 1 75 11 137 6 229

7 2 97 12 150 7 266

8 1 50 9 131 6 196

8 2 59 9 139 8 215

9 2 59 7 198 5 269

10 2 104 10 220 7 341

11 2 116 1 214 1 332

12 2 7 115 6 128

*These costs include no costs associated with land treatment.

- 26 -



TABLE E2

MUNICIPAL PLANTS IN 2020

ELECTRICAL POWER AND CHEMICAL REQUIREMENTS*

Electrical
Power Requirements Chemical Requirements

Plan Level (MEGAWHR/DAY) (TONS/DAY)

1 1 2040 237

2 1 1730 58

3 2 2460 416

4 2 1730 58

5 1 2791 222

6 1 1926 143

7 2 2171 404

8 2 1900 142

9 2 1200 266

10 2 2460 416

11 2 2460 962

12 2 557 0

*These figures include no requirements associated with land treatment.
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V. FINAL ALTERNATIVES

In Phase III of this survey scope study, Plans 1, 7 and 8 of the

original twelve alternative plans were investigated in more detail. Mod-

ifications were made to optimize these plans which were re-named Plans A,

B and C. Detailed description of these plans are presented in the Plan

Formulators Phase III. Subsequent to development of these three plans

it was determined that Plan A, which had been designed to achieve Level I

criteria, should also be designed and cost estimated to achieve Level I

criteria. This effort was accomplished and is discussed in more detail

in Appendix D of the Phase III report of this consultant's effort. (See

Appendix III, Municipal Wastewater and Stormwater Runoff appendix of

total Wastewater Management Report)

1. COST ESTIMATION

The methodology used in the development of these plans and in the

cost estimation of these plans are described in Section C and Section D

of this report, respectively. The results of the present worth costing

technique are shown in Table Fl. These costs, coupled with the costs

from the land treatment contractor, will be used as the basis of the

economic comparison of the plans. For information, the annual costs by

decade were computed to provide data of value to the evaluators. A sum-

mary of these costs are shown in Table F2.

2. ELECTRICAL POWER AND CHEMICAL REQUIREMENTS

Estimates were made of the electrical power requirements and chemical

requirements of the numicipal wastewater plants and stormwater plants.

Table F3 summarizes these results for the three final alternative plans.

Additional information is provided in the Technical Appendix, Phase ITT.
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TABLE F1

S=tARY

TOTAL PRESENT WORTH *

($1,000)

Capital 0 & H Land Total

PLAN A **

Municipal 450,893 628,540 4,149 1,083,602

Stormwater 686,314 135,100 7,376 828,606

Total 1,137,207 763,640 11,525 1,912,208

PLAN B

Municipal 397,891 585,050 3,970 986,919

Stormwater 644,866 127,377 7,496 779,800

Total 1,042,757 712,427 11,466 1,766,719

PLAN C

Municipal 262,764 397,331 2,190 661,290

Stormwater 401,637 89,119 7,556 498,373

Total 664,401 486,450 9,746 1,159,663

These costs include no costs associated with land treatment.

•* Data presented relates to Plan A to Level II as displayed in
the Phase III report prepared by this consultant; comparison
of Plan A to Level I vs Plan A to Level IT is displayed in
Appendix D, of this consultant's Phase III report.
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TABLE F2

SUMHARY

TOTAL ANNUAL COST *

($1,000/YEAR)

1972 1975 1980 1985 1990 2000 2010 2020

PLAN A **

Municipal 30,245 55,952 62,964 91,229 113,946 137,887 143,849 150,620

Stormwater 0 27,243 60,276 82,375 109,170 122,435 124,647 126,120

Total 30,245 83,195 123,240 173,604 223,116 260,322 268,496 276,740

PLAN B

Municipal 30,897 52,168 58,642 84,127 101,301 123,852 128,346 133,456

Stormwater 0 27,246 58,921 78,309 101,063 109,576 111,320 112,303

Total 30,897 79,414 117,563 162,436 202,364 233,428 239,666 245,759

PLAN C

Municipal 30,743 50,813 57,926 60,891 57,776 55,331 37,770 31,985

Stormwater 0 18,212 40,933 49,063 62,596 69,212 69,430 70,198

Total 30,743 69,025 98,859 109,954 120,372 124,543 107,200 102,183

* These cost include no costs associated with land treatment.

•* Data presented relates to Plan A to Level II as displayed in the
Phase III report prepared by this consultant; comparison of Plan A
to Level I vs Plan A to Level II is displayed in Appendix D of this

consultant's Phase III report.
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TABLE F3

MUNICIPAL AND STORMWATER PLANTS

ELECTRICAL POWER AND CHEMICAL REQUIREM1ENTS *

1980 1990 2000 2010 2020

PLAN A *

CHEMICAL (TONS/DAY) 215 449 508 562 611

ELECTRICAL (HEGAHR/DAY) 1362 1788 2028 2229 2414

PLAN B

CHEMICAL (TONS/DAY) 203 423 476 526 566

ELECTRICAL (MEGARWHR/DAY) 1282 1692 1877 2038 2174

PLAN C

CHEMICAL (TONS/DAY) 175 88 109 97 107

ELECTRICAL (HEGAWHR/DAY) 1337 1328 1317 891 973

These figures include no requirements associated with

land treatment.

** Data presented relates to Plan A to Level II as displayed
in the Phase III report prepared by this consultant; com-
parison of Plan A to Level vs Plan A to Level II is displayed

in Appendix D of this consultant'sPhase III report.
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INTRODUCTION

This Survey Scope Study is a continuation of the preliminary work performed

under the Feasibility Study in 1971. The Cleveland-Akron area was chosen by

the Corps of Engineers as one of five pilot areas in which to develop a waste-

water management program. Three consulting engineering firms have been selected

to work with the Corps in developing the Cleveland-Akron Survey Scope Study.

This report covers Phase I of the study, and identifies the wastewater

management problem with respect to domestic and stormwater runoff wastewater

as it exists today and as it is anticipated to exist in the future.

This data is presented by items as described in Phase I of the scope of

work. This Phase I report is in the nature of a progress report, and although

the data presented herein is complete, it is subject to minor modification and

correction in the final report.
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A - MUNICIPAL WASTEWATER

1. Demography - Population projections have recently been made for the

Northeast Ohio Water Development Plan. In general, this data provided the

source of population figures, which have been reviewed and adjusted in a few

areas. The 1970 population estimates were adjusted to the 1970 census data,

and the projections were made by the same percentage increases as in the data

source. Several areas were varied from the data source to more closely conform

to the expectations of the local planners. Specifically, Medina County and

the central Cuyahoga Basin were adjusted upwards to reflect a higher growth

pattern than projected in the NEOWD Plan. Table A-l-2 lists the population

projections by county, city, village, aad townships by decade through the year

2020.

The population projections were made in conjunction with the land use

maps, and could be substantially altered in the future by a change in the

growth philosophy of the local governmental bodies affecting land use.

The 1960-1970 population change in Ohio amounted to an increase of 9.7%.

This entire gain was due to natural increase, that is, the difference between

births and deaths. The net migration, (the difference between those who

moved in and those who moved out of Ohio) between 1960 and 1970 was a negative

number, meaning that more people moved out than moved in. Whereas Ohio as a

whole experienced a net increase of 9.7%, the counties in the study area

exhibited a much more dramatic change. For example, Portage County increased

in population by 37.1%, making it the most rapidly growing county. Geauga

County was second with an increase of 32.7%; Lake County was third with an

increase of 32.6% and Medina County was sixth with a growth of 26.4%. Cuyahoga

and Summit Counties had growths of 4.5% and 7.6% respectively. Table A-1-1

tabulates these population changes.
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TABLE A-i-1

POPULATION CHANGE BY COUNTY

(1960 - 1970)

County 1960 1970 % Gain

Cuyahoga 1,647,895 1,721,404 4.5

Geauga 47,573 63,125 32.7

Lake 148,700 197,154 32.6

Lorain 217,500 256,843 18.1

Medina 65,315 82,583 26.4

Portage 91,798 125,868 37.1

Summit 513,569 552,498 7.6

Ohio (State) 9,706,397 10,652,017 9.7
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TABLE A-1-2

CORPS OF ENGINEER'S SURVEY SCOPE STUDY

POPULATION DATA

1970* 1980 1990 2000 2010 2020

Cuyahoga County 1,721,404 1,842,070 2,192,050 2,393,720 2,519,800 2,523,00(

Cities

Bay 18,163 22,200 24,000 24,100 24,200 24,30C
Beachwood 9,631 12,600 15,400 17,400 18,500 18,60(
Bedford 17,552 20,500 23,900 26,401 27,800 27,80(
Bedford Heights 13,063 19,200 24,400 28,100 30,100 3fl,30(
Berea 22,396 27,600 33,000 36,900 39,100 39,10C
Brecksville 9,137 14,200 18,200 20,300 22,100 22,60C
Broadview Heights 11,463 15,600 19,300 21,900 23,400 23,60C
Brooklyn 13,142 15,800 18,700 20,800 21,900 21,90C
Brook Park 30,774 42,900 54,100 62,000 66,400 66,90C
Cleveland 750,903 738,900 788,400 833,100 856,600 846,000
Cleveland Heights 60,767 66,200 74,200 80,500 83,90C 83,500
East Cleveland 39,600 44,100 50,200 54,900 57,400 57,200
Euclid 71,552 84,500 98,400 108,700 114,400 114,300
Fairview Park 21,681 27,000 32,200 36,000 38,000 38,100
Garfield Heights 41,417 47,200 54,200 59,500 62,400 62,300
Highland Heights 5,926 8,300 10,300 11,800 12,600 '2,700
Independence 7,034 9,000 12,000 15,000 18,000 21,000
Lakewcod 70,173 79,300 90,800 99,500 104,300 104,000
Lyndhurst 19,749 23,500 27,500 30,500 32,100 32,100
Maple Heights 34,100 39,100 45,000 49,400 51,800 51,700
Mayfield Heights 22,139 29,200 35,800 40,500 43,100 43,300
Middleburg Heights 12,367 16,500 20,300 23,000 24,500 24,600
North Olmsted 34,861 49,000 61,500 70,300 75,200 75,700
North Royalton 12,807 16,100 19,300 21,700 23,000 23,000
Parma 100,216 120,000 141,200 156,800 165,330 165,400
Parma Heights 27,192 34,000 41,200 46,400 49,400 49,400
Pepper Pike 5,933 6,500 8,100 9,400 10,900 11,000
Richmond Heights 9,220 12,100 14,900 17,000 18,100 18,200
Rocky River 22,958 28,000 33,200 37,000 39,100 39,200
Seven Hills 12,700 18,300 23,000 26,300 28,200 28,400
Shaker Heights 36,306 39,800 44,900 48,800 50,900 50,700
Solon 11,519 15,700 19,500 22,200 23,600 23,800
South Euclid 29,579 33,800 38,800 42,600 44,600 44,500
Strongsville 15,182 20,400 25,300 28,700 30,600 30,800
University Heights 17,055 18,000 20,300 22,000 23,000 22,800
Warrensville Heights 18,925 25,600 31,600 35,900 38,300 38,500
Westlake 15,686 22,000 29,000 36,000 44,000 50,000

Villages

Bentleyville 338 400 400 500 500 500
Bratenahl 1,613 3,000 5,000 6,000 7,000 8,000
Brooklyn Heights 1,527 1,700 1,900 2,100 2,200 2,200
Chagrin Falls 4,848 6,200 7,400 8,300 8,800 8,900
Cuyahoga Heights 866 1,000 1,100 1,200 1,200 1,200

*Actual 1970 Census Data
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POPULATION DATA (Cont'd.)

Cuyahoga County 1970 1980 1990 2000 2010 2020

Villages (Cont'd.)

Gates Mills 2,378 3,000 3,700 4,100 4,400 4,400
Glenwillow 526 600 700 700 700 700
Hunting Valley 673 1,200 2,000 2,400 2,800 3,200
Linndale 145 200 200 200 200 200
Mayfield 3,550 4,800 5,900 6,700 7,200 7,200
Moreland Hills 3,000 3,900 4,500 5,000 5,300 5,300
Newburg Heights 3,396 3,600 4,100 4,400 4,600 4,500
North Randall 1,212 1,600 2,000 2,300 2,400 2,500
Oakwood 3,127 3,000 3,300 3,400 3,500 3,400
Olmsted Falls 2,504 3,000 3,500 3,800 4,000 4,000
Orange 2,112 2,400 2,800 3,000 3,200 3,200
Valley View 1,422 2,000 2,400 3,000 3,500 4,000
Walton Hills 2,508 3,500 4,200 4,700 5,200 5,500
West View 2,523 3,500 4,300 4,900 5,200 5,300
Woodmere 976 1,500 1,900 2,200 2,400 2,400

Townships

Chagrin Falls 84 170 250 320 400 500
Olmsted 6,318 5,800 5,800 6,000 6,000 6,000
River Edge 632 600 600 600 600 600
Warrensville 2,160 2,000 2,000 2,000 2,000 2,000

Geauga County 63,125 90,300 126,400 166,900 204,000 230,600

Villages

Aquilla 389 600 800 1,000 1,200 1,400
Burton 1,214 1,600 2,000 2,600 3,100 3,500
Chardon 3,991 5,500 7,500 9,800 11,900 13,500
Hunting Valley (Part) 124 200 300 300 400 400
Middlefield 1,726 2,JOO 3,500 4,S00 5,500 6,200
South Russell 2,673 4,500 6,800 9,200 11,400 13,100

Townships

Auburn 1,517 2,300 3,200 4,200 5,100 5,800
Bainbridge 7,038 10,000 14,500 19,400 23,700 26,800
Burton 2,366 3,400 4,800 6,200 7,600 8,600
Chardon 3,180 4,500 6,300 8,300 10,200 11,500
Chester 10,400 14,800 20,500 27,100 33,000 37,300
Claridon 2,124 3,000 4,200 S,600 6,800 7,700
Hambden 2,500 3,500 4,900 6,500 8,000 9,000
Huntsburg 1,792 2,600 3,600 4,700 S,800 6,500
Middlefield 2,738 3,900 5,400 7,200 8,800 9,900
Montville 1,307 1,900 2,600 3,400 4,200 4,700
Munson 3,569 5,100 7,100 9,400 11,500 12,900
Newbury 4,038 5,700 8,000 10,600 12,900 14,600
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POPULATION DATA (Cont'd.)

Geauga County 1970 1980 1990 2000 2010 2020

Townships (Cont'd.)

Parkman 2,084 3,000 4,200 5,500 6,700 7,600

Russell 4,669 6,700 9,300 12,300 15,000 17,000
Thompson 1,834 2,600 3,600 4,800 5,900 6,600

Troy 1,652 2,400 3,300 4,300 5,300 6,000

Lake County 197,154 268,600 369,200 464,100 547,100 600,300

Cities

Eastlake 19,690 26,600 41,800 53,600 63,800 70,400

Mentor 36,900 56,300 80,400 103,500 123,600 136,600
Mentor-on-the-Lake 6,517 10,500 1S,400 20,000 24,000 26,500
Painesville 16,536 19,300 23,900 28,700 33,000 35,800
Wickliffe 21,354 29,400 40,000 50,500 59,600 65,500
Willoughby 18,634 24,700 32,900 41,000 48,200 52,800

Willowick 21,237 26,900 34,800 49,800 49,900 54,500

Villages

Fairport Harbor 3,665 3,700 4,100 4,600 5,100 5,400

Grand River 613 800 1,100 1,400 1,700 1,800
Kirtland 5,530 7,200 9,500 11,700 13,700 15,000
Kirtland Hills 452 600 800 1,000 1,200 1,300

Lakeline 223 300 400 500 600 700

Madison 1,678 2,300 3,000 3,800 4,400 4,900

North Perry 851 1,200 1,600 2,000 2,300 2,500

Perry 917 1,300 1,700 2,100 2,500 2,700
Timberlake 964 1,300 1,800 2,200 2,600 2,900

Waite Hille 514 700 1,000 1,200 1,400 1,500

Willoughby Hills 5,247 7,000 9,400 11,700 13,800 15,100

Townships

Concord 5,948 8,100 11,000 13,700 16,000 17,400

Leroy 1,759 2,400 3,200 4,000 4,700 5,100
Madison 12,455 16,900 22,900 28,600 33,400 36,500
Painesville 10,870 14,800 20,000 24,900 29,200 31,800
Perry 4,600 6,300 8,500 10,600 12,400 13,600

Lorain County 7,003 7,500 8,000 8,300 8,400 8,200

Townships

Columbia 5,738 6,100 6,600 6,800 6,900 6,700

Grafton 1,265 1,400 1,400 1,500 1,500 1,500
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POPULATION DATA (Cont'd.)

1970 1980 1990 2000 2010 2020

Medina County 82,583 120,700 161,400 195,400 228,400 256,100

Cities

Brunswick 15,852 30,000 38,000 42,000 48,000 56,000
Chippewa-on-the-Lake 341 500 600 800 900 1,000
Medina 10,828 15,800 21,700 27,600 32,600 36,400
Wadsworth 13,142 17,600 23,500 29,500 34,900 38,600

Villages

Briarwood Beach 508 700 900 1,100 1,400 1,500
Gloria Glens 332 500 600 800 900 1,000
Leroy 715 1,000 1,300 1,700 2,000 2,200
Lodi 2,399 2,900 3,600 4,400 5,100 5,600
Seville 1,400 1,700 2,300 2,800 3,300 3,700
Spencer 758 1,000 1,400 1,800 2,100 2,300

Townships

Brunswick Hills 2,293 3,200 4,100 5,000 5,900 6,500
Chatman 1,258 1,600 2,200 2,700 3,200 3,600
Granger 2,142 2,700 3,700 4,700 5,500 6,100
Guilford 2,028 2,600 3,500 4,400 5,200 5,700
Harrisville 1,122 1,400 1,900 2,400 2,900 3,200
Hinckley 4,210 5,300 7,300 9,200 10,900 12,000
Homer 845 1,100 1,500 1,800 2,200 2,400
Lafayette 2,465 3,100 4,300 5,400 6,300 7,000
Litchfield 1,332 1,700 2,300 2,900 3,400 3,800
Liverpool 2,826 4,200 6,900 7,800 8,600 9,200
Medina 2,445 4,000 5,300 6,400 7,500 9,000
Montville 2,497 4,000 5,400 6,400 7,400 8,400
Sharon 2,764 3,500 4,800 6,000 7,100 7,800
Spencer 728 900 1,300 1,600 1,900 2,100
Wadsworth 4,371 5,600 7,500 9,500 11,200 12,300
Westfield 1,253 1,600 2,200 2,700 3,200 3,500
York 1,729 2,500 3,300 4,000 4,800 5,200

Portage County 123,078 166,400 221,600 279,800 326,800 357,600

Cities

Garrettsville 1,718 2,000 2,400 2,900 3,400 3,700
Kent 28,183 40,800 56,100 71,900 85,100 93,700
Ravenna 11,800 14,000 17,300 20,900 24,100 26,100

Villages

Aurora 6,549 9,700 13,400 27,200 20,400 22,500
Brady Lake 450 600 800 1,000 1,200 1,300
Hiram 1,484 2,100 2,900 3,700 4,300 4,800
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POPULATION DATA (Cont'd.)

Portage County 1970 1980 1990 2000 2010 2020

Villages (Cont'd.)

Mantua 1,199 1,400 1,600 1,900 2,200 2,40C

Mogadore (Part) 651 900 1,200 1,S00 1,700 1,90C

Streetsboro 7,966 10,000 13,100 16,500 19,300 21,20C

Sugar Bush Knolls 119 200 200 300 300 30C

Windham 3,360 3,100 3,300 3,600 3,900 4,10C

Townships

Atwater 2,408 3,300 4,400 5,600 6,500 7,1DC

Brimfield 6,721 9,200 12,300 15,500 18,200 19,80C

Charlestown 864 1,200 1,600 2,000 2,300 2,600

Deerfield 2,175 3,000 4,000 5,000 5,900 6,,400

Edinburg 1,563 2,100 2,900 3,600 4,200 4,600

Franklin 5.839 8,000 10,700 13,500 15,800 17,200

Freedom 1,649 2,300 3,000 3,800 4,500 4,900

Hiram 1,400 1,900 2,600 3,200 3,800 4,100

Mantua 1,199 1,600 2,200 2,800 3,200 3,500

Nelson 1,839 2,500 3,400 4,300 5,000 5,400

Palmyra 1,717 2,400 3,200 4,000 4,600 5,100

Paris 1,400 1,900 2,500 3,100 3,700 4,000

Randolph 4,150 5,700 7,600 9,600 11,200 12,200

Ravenna 8,836 12,100 16,200 20,400 23,900 26,100

Rootstown 6,010 8,200 11,000 13,900 16,200 17,700

Shalersville 4,967 6,800 9,100 11,500 13,400 14,700

Suffield 5,799 -,900 10,600 13,400 15,600 17,100

Windham 1,063 ,500 2,000 2,500 2,900 3,100

Summit County 552,498 640,800 737,700 814,900 860,300 875,300

Cities

Akron 275,425 293,200 321,200 347,000 361,100 362,800

Barberton 33,052 36,200 40,100 43,600 45,500 45,800

Cuyahoga Falls 49,678 55,900 63,000 69,100 72,400 73,000

Munroe Falls 3,794 5,500 6,800 7,900 8,400 8,600

Norton 12,308 14,400 16,500 18,300 19,300 19,500

Stow 19,847 26,700 32,600 37,100 39,600 40,400

Tallmadge 15,274 19,800 23,900 27,000 28,800 29,200

Villages

Boston Heights 846 1,000 1,100 1,200 1,300 1,300

Clinton 1,335 1,700 2,100 2,400 2,S00 2,600

Fairlawn 6,102 8,600 10,700 12,300 13,100 13,400

Hudson 3,933 5,500 7,100 8,700 8,100 10,000

Lakemore 2,708 3,000 3,300 3,600 3,800 3,800

Macedonia 6,375 8,500 10,300 11,700 12,500 12,700

Mogadore (Part) 3,207 3,100 3,200 3,400 3,500 3,500

Northfield 3,870 4,100 4,500 S,000 5,600 6,200
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POPULATION DATA (Cont'd.)

Summit County 1970 1980 1990 2000 2010 2020

Villages (Cont'd.)

Peninsula 692 800 900 1,000 1,000 1,000
Richfield 3,228 6,000 9,000 9,500 10,200 11,000
Reminderville 215 4,000 6,000 8,000 10,000 10,000
Silver Lake 3,637 4,000 4,200 4,400 4,400 4,400
Twinsburg 6,432 8,600 10,400 11,900 12,700 12,900

Townships

Bath 7,552 9,400 11,100 12,500 13,200 13,400

Boston 1,504 1,900 2,200 2,500 2,600 2,700

Copley 8,633 10,800 12,700 14,300 15,100 15,300
Coventry 13,429 16,800 19,800 22,200 23,500 23,700

Franklin 15,114 18,900 22,300 25,000 26,500 26,700

Green 13,473 16,800 19,900 22,300 23,600 23,800
Hudson 4,462 6,SOO 7,300 7,800 8,600 9,100
Northampton 5,662 7,100 8,400 9,400 10,000 10,100
Northfield Center 3,950 7,000 11,000 13,000 15,000 17,000
Richfield 1,715 2,000 3,000 4,500 5,200 7,000
Sagamore Hills 6,710 10,000 13,000 18,000 21,000 22,000
Springfield 16,921 21,200 25,000 28,000 29,600 29,900
Twinsburg 1,415 1,800 2,100 2,300 2,500 2,500
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2. Land Use - A composite land use map has been prepared using the land

use projections of the local planning agencies. Certain modifications have

been made to reflect current land use policies and proposed changes. The his-

tory of land use planning in Northeast Ohio has not been one of widespread

success. Too often land use and zoning policies have been changed to accomo-

date development with little or no thought being given to long term effects

or aesthetics. Until such time as land use planning is made more effective,

it will be subject to incidental changes and spot zoning, and can only be con-

sidered a desirable concept of long term development. Because of this uncer-

tainty, the composite land use plan shown herein categorizes only industrial-

commercial, residential, agricultural, open space and low density residential.

Figure A-2-1 shows the land use concept for the study area.

The plan shown is the land use concept for both 1990 and 2020, with the

major difference being in the population densities. The residential areas

would approach the upper limit of the density range as the end of the time

frame approaches. Using the land use map and associated densities of popula-

tion, the land use plan will accommodate the projected 2020 population.
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3. Existing Wastewater Treatment Plants - The existing publically owned

and larger private plants, (larger than 20,000 gpd), have been tabulated

and are shown on Table A-3-1. This tabulation is an updating of the one

given in the Feasibility Report. For most plants, operating data for 1971 was

available from the Ohio Department of Health. In cases where it was not, 1970

data was used. Operating data reported for most plants consist of BOD,

suspended solids and flow. Several of the small plants do not collect any

operating data. Some plants do not have meters to measure the flow. Many

of the larger plants run additional analyses beyond the required BOD

and suspended solids.

Treatment costs are included in the reports by some of the plants; however,

they must be used cautiously since the methods of cost accounting for the plants

are not uniform.

The design capacity and type of treatment provided has also been

tabulated, along with current plans for either expansion or abandonment.

When cost for these plans are available, they are also listed.
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4. Plant Value - Actual worth of the publicly owned plants and larger

private plants was computed by the "reconstruction cost new less depreciation"

method. Generally, reconstruction cost new was taken from generalized cost

curves updated to 1972 price levels, except when the actual construction cost

was recent and available. In some cases, such as the Cleveland plants, this

cost had recently been computed and was simply up-dated for this study.

Depreciation was taken at 2% per year for the larger facilities and 4-6%

per year for the smaller plants. In some cases, the purchase price of small

package plants was used, and actual worth was estimated, based on present

condition. Actual worth as well as the reconstruction cost was reviewed with

the County Sanitary Engineers.

Table A-4-1 tabulates the existing plant values and expansion plans.

In many cases, accurate figures for outstanding indebtedness are not

available, since the auditors' debt figures often include debt on sewers,

rumping stations and other facilities as well as treatment works. Where

separated figures were known, they are shown in the tabulation.
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5. Subdistricts - The study area was divided into major sewerage dis-

tricts that are expected to exist in 1980 or at the conclusion of improve-

ment plans now underway. The population was calculated for each subdistrict

and the population served by sewers was estimated. These subdistricts are

shown on Figure A-5-1, and the populations served are tabulated on Table A-5-I.

Table A-5-2 shows the populations served by individual systems. Individual

system are septic tanks or small package plants.

In general, these subdistricts would become totally additive in the

event of regional consolidation. Some of the 1980 area that is shown as

served individually could become tributary to a sewerage district in the future.

The tributary area of the subdistricts has been based on discussions with the

various agencies dealing with the planning for the study area.
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6. Wastewater Flows and Loads (Present and Future) - The development of

reasonably accurate projected wastewater flows and loads is essential for the

planning of future wastewater management programs, especially in consideration

of municipal wastes, which account for the majority of wastewater flows.

The present per capita flow of municipal wastewater for separate and

combined systems are found to be 110 to 156 gpcd, respectively, for the study

area. These figures are based upon 1970 population data and on 1970 wastewater

treatment plant records. Industrial flows have been deducted from the total

plant flow in computing these figures, and are not included.

In projecting the future municipal waste flows, consideration was given

to such factors as:

1. The present trend of increase in water consumption, per capita.

2. The increased use of water saving devices for the home.

3. The possible development of water reuse systems for the home.

4. Reduction in infiltration rates due to improved sewer construc-

tion techniques.

S. Replacement of certain existing combined sewers with separate sewers.

Present trends in water consumption for the study area show an increase

in water consumption in the range of 1.0 to 1.3 gpcd per year. This per

capita increase is due in part to the increased use of various modern facili-

ties such as the automatic clothes washer, the automatic dishwasher, and garbage

grinder, which use more water than previous methods. This trend is also due

to the fact that there is an "abundance" of water in the study area. In this

area the population in general does not feel a water supply shortage, and there-

fore does not generally make an attempt to conserve water.

Approximately 70% of total household water usage is for toilet flushing

and bathing. (1) Flow reduction devices have been developed for these two

1E.R. McLaughlin, "A Recycle System for Conservation of Water in Residences",

40afterAmd Sewqge Works, April, 1968.
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critical areas. Present toilets use 4 to 6 gallons per flush. (2 ) The

newly developed reduced flush toilets use 2-1/2 gallons per flush. These

are already in use in some foreign countries where water shortages exist.

Dual flush toilets have also been developed, which use even smaller quantities

of water when only urine is to be disposed of.

Present shower heads discharge between 5 and 10 gallons per minute.

This flow can be reduced and still be acceptable. The reduced flush toilet

and the limited flow shower head might provide a 30-50% reduction in

domestic water usage. They are also economically feasible in that the cap-

ital costs are low and the yearly water savings and waste flow reduction is

substantial.

The following household water reuse methods have been investigated:
(2)

I. Reuse of all wastewaters, except for drinking.

2. Reuse of nonsanitary water for toilet water and laundering.

3. Aerobic treatment and reuse of all wastewaters for lawn

watering.

4. Reuse of wash water for toilet flushing.

The only one of these which appears reasonably fea,;ihle in this area

is the reuse of washwater for toilet flushing. It is doubtful however, that

reuse technique will be developed to any significant extent in the study

area. This is due to the relative abundance of water to handle future demands.

In other areas of the country, where water shortages and water pollution

from municipal wastes is a critical problem, these techniques will be more

likely to be developed.

The resulting municipal wastewater flow projections are shown in Table A-b-1.

(2)j. Bailey and H. Wallman, "Flow Reduction of Wastewater from Households",

Water and Sewage Works, March, 1971.
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TABLE A-6-1

MUNICIPAL WASTEWATER FLOWS

(gpcd - gallons per capita per day)

1970 1980 1990 2000 2010 2020

Separate systems 110 120 125 130 140 IS0

Combined systems 156 160 164 168 172 175

The present and projected pollution loads from municipal wastewater

treatment plants have also been estimated. The per capita generation rates

for nitrogen and phosphorus were based upon monthly data from the Cleveland

Easterly, Southerly, and Westerly Wastewater Treatment Plants. (3)  Table A-b-2

shows the projected municipal wastewater pollution loads for the study area

in pounds per capita per day.

TABLE A-6-2

MUNICIPAL WASTEWATER POLLUTION LOADS

(pounds per capita per :iy)

1970 1980 1990 2000 2010 -002

BOD
Separate System .17 .18 .185 .]9 .19 .19S
Combined System .15 .15 .1h .16 .17 .17

Suspended Solids

Separate System .18 .185 .19 .195 .195 .20
Combined System .23 .23 .24 .24 .25 .25

Organic Nitrogen .0146 .0146 .0146 .0146 .0146 .014b

Ammonia Nitrogen .0097 .0097 .0097 .0097 .0097 .0097

Total Phosphorus as P .0116 .0116 .0116 .0116 .0116 .0116

Sulfate .0367 .0367 .0367 .0367 .0367 .0367

Chloride .046 .046 .046 .046 .046 .046

M3 )H & E, Ltd., "Feasibility Study for Wastewater Management Program", for
Department of the Army, July, 1971.
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A computer program was written to calculate and tabulate the present

and future municipal wastewater flows and pollution loads based on the data

in Tables A-6-1 and A-6-2. The program was run for each of the sewerage

districts in the study area, based upon the population projections. This

information is given in Table A-6-3. The total municipal wastewater flows

and pollution loads for the Cuyahoga, Rocky and Chagrin River watersheds and

for the direct discharges into Lake Erie are shown in Table A-6-4.

These tables do not include industrial flows or loads. The industrial

loads were computed by AWARE and are presented in this phase report.
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M/MtE A-6-3

FLOWS AND LOADS IN INDIVIDUAL SEWERAGE DISTRICTS

LAKE ERIE

CKI RlIM 1970 1900 1990 200 2010 200

POPULATION 61537. 0910. 111900. 12S801. 137700o. 11930.

FL0 (NGO) 6.7? 10.72 11.99 16.31 19.20 21.59

6O (, i5sl) 301037n. 5869617. 7556047. 8724576. 9509493. 10200220.

SUSPINO
SOL [as (LOG/Vy) 4042980. 6032662. 776026). 89S4170. 9800796. 10S0690.

02680M IC
'I TM016 k (MOM/10) 327931. 076091. 596315. 610015. 733803. 76001.

mir0o62 (tUS/74) 21167?. 316308. 396162. 005 012. 467521. 509584.

TOTAL 9fSPHOSUS
AS P (LosIS) 260500. 378265. ?70764. 532658. 58102?. 609199.

SLFATI (LOS0/9) 620311. 1116753. 0498955. 16652.9O. 1800560. 1921010.

C0010IVI0 (LS/ I) 1033206. 150001T. 081800. 211?260. 2311962. 21658).

4110 09PASAT SEVEN ASIA

WiST94LI 1970 1,180 1190 2900 010 2020

POPLATION 160000. 151000. 151000. 15?000. IS "O. 160000.

93.00 (P0) ?4.911 20.16 20.76 75,5 .1,. 28.00

(Lo$/10) 0?.,0,). 16720. 66818401. 0515,01. 941950. 9926000.

SOLIDS (Lost"0 11412000. 13*10050o. 13227600. 1133b200. 11061250. 10600000.

iORGNIC
00 111001 (LOS./I) 9-1264. 1104610. 6000?';. 610001. 15337. 026b00.

"$twat"0 (Leslie) S6646. e(0. 0. 906M9. 5 fgp I".. 5100l 6. 5b6600.

TOTL N OSP"IMMUS

Al p ( test") 900 691110. b0,q :.. 00V.'.0. W 15?. .7yea'.

(*tplll .1
.
0/IS . -1. 1 , ', 1.0 4' 0' -.

00 M1011 1-4 -At.i

S0 O ,/ 
'  

I ' i . 'h . h t '0)4. > ,"* II . ~. .. 'e

'4.4.0't I I 5

lit ftl/ 'S I i l01 I. '691]l0 . 4 ' '.% . 4.4 h*, 1 . *ii ? . l IF~ •

Imlol

It

N0I50om" CO1.0101 ?41 " a 1. 207115'. 9751 1.1f. 930? 1-5002n6.

0I1106l6 (LIs/l) 1611004. 17764.60. 1052216. 22 W401. I1351,. .'5.'5131.

10i01 000O~S I

AG 0 (Lesli) 1)2-4701 712661.n. ?424237. 61.01115. 2791116. 206012.

5OLiAa (lOS/R)) 6091900. 67.'021. 7. '-717. 86301. 6116 84o. 1606%17.

€HL*0109 (LOS/'%) 161551. 8025023. 908718. 105061.50. 11016110. 11000650.

A39



TABLE A-6-3 (Cont'd.)

LAKE ERIE

EUCLIo 1970 1981 1990 2000 2010 2020

POPUATION 11'o10. 102r18. 175439. Z04550. 226617. /37030.

FLOW (010) 12.61, 17.11 21.93 26.59 31.13 35o.,5

*0.0 (LSI2 ) 7112,7',. '3700'1. 11816520. 14185540. 15715890. 16870610.

SOLIDS (L.S/lV) 7562727. 9630279. 12166690. 115,5810. 16129460. 1730310U.

OIGANICNeI TROGEN (LU /vt) 61 1421, 7600 11. 9 34914l. 109)00117. 120164l2. 126 313P.

ANM IA
IITROGEN (Lus/nl) 07',47. 'J9 131. 621142. 721209. 802337. 83920.

TOTAL P#OS*PM US
AS P (LUSI 87 171, 7. 10 44. '2909. St,6061. 959496. 1003,n'.

SULPATE (LS043") .1lit,',. I 1038. '",'1092. 27400419. 30356 1. 3175135.

C'-MO IDE (LBS/Iy) 19 1.. 06. 2 .154.,6 )19. 4 3L 311. 3804858. 39797 5 I.

E.1 SEPARATE Sf011 AIA

WILLOl,,*SO-lA&.TLAIK 11?" 1480 1990 '000 2010 20Xl1

POPULA ICA. 183 ,'0. 76900. 97300. 11,200. 12600.

PLOW (W.0) 4. ,, ,.1' '.61 12.6', 16.11 19.02

DOD (L1/1V) /178001. .570. .1 267o. 17,7 7 . 7189118. 9021916.

1J5AL POP1

006109 (109,0*1 l 2,0,+. I I'.2.1 ',*,Il. I1 ,' 1151,9 .55,9.8

1006(N
f 

(LS'* ) .111 I ., 71 , I ) . ' i t ,I. '. 1 55, .7,, l

LORICKIt 71. 1 h0S B. . I

0,0 01000AO ot , AIl40
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TABLE A-6-3 (Cont'd.)

ROCKY RIVER WATERSHED

wool A Co. S D 800 1970 1980 1990 2000 2010 1020

POPLATION 20885. 87783. 66143. 8321?. 100983. 105081.

FLOW (NCD) 2.30 5.73 8.27 10.82 10.10 18.06

NOD (LOS/ylt) 1296100. 3139382. 4466305. 5770751. 7003170. 6577156.

ISPI4OD
SOLIDS (Lns/) 1372381. 3226545. 4587016. 5922612. 1187464. 81,9413.

ORGANIC
NITOTCN (LOS/YIt) 111312. 21,8636. 352416. 083837. 518138. 4,12187.

MfPOIA
NITROGI (LS/Vm) 73954. 169176. 2341T9. 29$612. 357510. 82668.

bOVAt P1105P0400U5

AS P (l/Sye) 88880. 202313. 280089. 152319. 827562. "10211.

SULPATE (LS/SOl) 27,805. 640077. 686018. 1118666. 115211. 1614263.

CHORsIDE (LBSI/S) 350709. 802276. 1110580. 1397129. 1695503. 2023325.

N- W SEPARTE S[Wtft ARE5A

PoIi COUTO S 0 1,70 1380 1990 2000 2010 202

POPULATION 1825. 7616. 1108. 15812. 17585. 1800.

FLOW ("o) 0.20 0.11 1.72 2.06 2. 6 7.8

SOD (16.11/1) 1132ll. 500371. 9 108 3. 1036s62. 1219519. 1140936.

SOLIDS (L."OS.) 119902. 518270. "59"0. 112541j. 1251612. 1175319.

058A4IC
is 11061 (LOSSN) 4715. 60586. 71860. 8262. 93710. 100)99.

AP§MNIA
NITROGEN (1.111S) 0881 3 26960. 606. 5598. 12260. .h703.

ov4 P.OSPHN0I5
AS * (L60/,51 77.*7. 7,0 '4 4,, , 1.76A.

0UL0AT (lll/ve) 0 I111 . in I t?. .I1 .2' '252 . , .

104W SIPASIOL Sti0i AA

NO. SIV0ALON A I OF l"4I1 'Ir' -030 .Il.

POP1O.AYIIW .I0 , .I(*,, .'. k3' 4,0. I" I .3

,tO. (.01 1. 1 1 I j . .
., 

IWA (t.30) 317. 331 . ,8 7 . 7377?. I1hb.,.I

NI t%081 (LS8/') 13W37. a708. 13.6. 52811. 5511%. .611.

011110001111 (LSOS1) 1395. 17966. 33106. 38555. 36680. 36688.

MAL*4 PNOPHCUI
AS 0 (LBS/OS) 1 0511. 21838. 3612. 4148. 03822. 48.822.

0314.957 (1115/) 33270. 1762 16300. 130740. 101683. 138601.

CHLONSI4 (LDS/3 41706. 15402. 38821. 163170. 173116. 17177£.

NEW SEPARATE 91104 AiA
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TABLE A-6-3 (Cont'd.)

ROCKY RIVER WATERSiHED

STOGSVILLEI s1'M7 1,80 1990 2000 2010 2020

POPIUAT IO' 1500. 3465. 43o. 980. 5200. 5240.

PLOW (INO) 0.16 0.02 0.59 0.63 0.73 0.79

WOO (1..US ) J17'75. 7276510. 2190357. 338428. 360620. 372957.

SUSPILI6Ot
SOLIDS (LUSIM) 'A550. 233974. 299205. 347334. 3TO110. 382520.

ORGANIC
NITIOGLN (LbS/OR) 7993. 18065. 2Z915. 26006. 27711. 27920.

ASMNIA
NITROGEN (LOS/ T) 5311. 1 268. 15224. 7?279. 18411. 18,52.

TOTAL PIOSP--0OU1
AS P ( LOS/ T) ('351. 19671. 18206. 2102. 2017. 22186.

SULFATE (LS/flt) 20093. I'.. 57601. 65370. 69657. ?0192.

HLO016 (LOS/vA) 5185. S1I177. 7217. 81135. 873o. 8780.

,If. SEPARATI SEWER AREA

NO OYALTV14 MI U1)70 "i 191j0 2000 2010 20210

POPULATION 2398. J70
9 

. 0 * 09,)1. 5290. 5290.

FLOW (GO) 0.32 0.9
1
L 0.54t. 0.60 0.74 0.71

)

SOO (iouSl) 18 923 . 243353. 3009t. 1 611. 3,68b 1. 376516.

SUSPE "DIO
SOLIDS (LUS/YM) 193t 1. 2-,0113. lriss8. 052 30. 176516. 386170.

OGAMIIC
ei1050e1 (LSS/S) 15710. 1173-1. 2370. 26A,1T. 20110. 28139.

APTEON I A
"IIOceI (LOS/TO) 10437. 13110. 1',?',. 17671. 10729. 1897.2

TOTAL PCSPt$CEUS
AS P ( 049 . A''l. 09' •1112. 'liO. . 22199

'L I'' 1" t 11'Y, ) ', 4''. +,. .', '++. , 4) 1. 40'). 'O+

(AGANI¢
t.ITAN k (LU.III %NiA. M1".

A III''A

NITROGEN (LOS/TO) 02'1. lOPl0. 411400 I0I.,
l
. 162'. 11357.

TOTAL P.IDSPnOOUS
A% 0 (L AS/YE) 101. If,. qO 10,, 09,27. 10.115.1.

SULPATE (L 'SIQ) 16070. Sfl90. ,Os'. 766RO. I'.'. C1l7.

ClI.1O 9 (LSITO) 'TS. '.1 I7?. 63?9',. '1'2 . 7710. 77570.

NEW SEPARATE SEWER ALEA
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TABLE A-6-3 (Cont'd.)

ROCKY RIVER WATERSHED

7A 970 1980 1990 2000 2010 2020

POPULATION 223)". 27600. 31000. 36900. 9100. 39100.

PLOW ("o") 2.46 3.11 4.12 4.80 5.07 55.6

RO0 (LOSTS) 136671. 1813320. 228325. 2559011. 2711503. 2712901.

SUSPINWOD
SOLIDS (LUSITS) 1671617. 1861690. 2268541. 2626350. 2762961. 1850296.

ORGANIC 03. 286.

ITROG4 (LBS/Y) 119348. 167080. 17581?. 196640. 206366. 28360.

AMMONIA
NMTFiOGIN (LS/Ta) 79293. 97711. 116636. 13061. 136631. 138433.

TOTAL PIOSPHOUS
AS P (LBS/II) 36625. 116654. 139722. 156230. 161,549. lb559.

SULFATE (LGSIVR) 300006. 369716. 0?"51. 696294. 523764. 523766.

CHLORIDE (LB$/VA) 376029. 06340. 554070. 619551. 656089. 656459.

N1EW SEPARATE St60A ARElA

NO. OU4STtD 1970 1960 1190 2000 2010 .2020

POKLATION 65361. 70666. 91390. 107060. 11669. 115793.

FLOW (NGD) 0.99 8.6, 11.02 11.92 16.03 17.37

w0e (LISo) 2810609. 464217 . 6171109. 7024610. 710135. 6261565.

SUSPENOEO
SOLIDS (LBS/T) 2980216. 0771720. 6337895. 7619995. 8109399. 664-2888.

ORGANIC
NI TAMN (LISM/V) 241729. 376579. 687017. 570523. .10160. 617061.

AMNIA
NITRTOGEN (LIS/VA) 1b0601. 250193. 3.35)66. 379016. 105380. 409965.

TOTAL PIOSPHOUS

AS P (LIS/YI) 192050. 2)200. 38t,90'. 48784.. 6700. 0 *);o

SULFATL (LOS/YI) 6",60' I. J06 . 1220.'II. 361901'. 1,11 ('. 1',.! 104.

Cl)LOR100 (LUS/VS) 3H 3l4. 1-'. 37? '. 32 ;. I1)T.

NEW SEPARATE SEWER AREA

miOOb. Uu I T 9. )7 ' 1 ))0 '0 010 '.

POPULAIW 7 1 O$'v1. IOU''22. I00. ."j

FLO) ("%1)) V 3.9) 2,0h 1.

1)00 (LdS/IS) 7.,- 314-01. 17''? %' 1 7) ? 5

SOLIDS (LOS/Y00 I,' ] . 1112. 1417,u;. 11.1" 4. 179 7IM. 171'', ".

ORGANIC
NI1TROGEN (L./Va) 65904. 97-)8. 10937'1. 122567. 130560. 131) 1.

AMMIA
IsEa (LoSTIs) 03975. 5611611. 718?2. 81071. 06. 67096.

TOTAL PIOSPICOUS
AS P (L*S/I) 5)30. 60561. 1950. 73"2. 10971. 1041s.

U.PATE (LBS/Ta) l30662. 22102(. 11929. 30806. 1281,10. W9529.

CHLOSIDE (LISl/I) ?07611. 27703. . 301T81. 366 17. 4111,5. 41031.

NW~ SBIIMATESER AREA5 1
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TABLE A-6-3 (Cont'd.)

ROCKY RIVER WATERSHED

SOOKPARK ., 1980 1,90 2000 2010 2020

POPULATION 164Io. 23700. 2,1800. 43200. 36500. 36800.

eLOW (Kno) 1.1n 2.8 3.12 5.62 5.11 5.52

UOD (LOS/Yq) 1017620. 1',7090. 0421224". 1,905912. 2.511273. 2629238.

SUSPENDEDO
SOLIO (L0S/YRI 1077413n. l1On 002. 206b628. 30?87A. 259"a8. 2686390.

ORGAN I C
NITROGEN (L[IISYR) 73lib. 12,297. 15850. 230211. 198508. 196107.

AT"ON IA
NITROGEN (LUS/VR) 600. 83910. 105507, 1"2.099. 129Z28. 130290.

TOTAL POlPsOIt kUS
AS P (LUSJYR) 0438. 1103k... 1,6173. 1829)09. 154841. 155911.

.ULFATE (LUSIYR) 219364i. 1178?. 3919b. 578s06. 488936. 19)954.

CH.LORIDE (LIS/YR) 275356. 3 -',Q1. ,0034.'. 7 518. 61 835. 63787 .

NEW SEPARATE SEWER AREA

LAKEOO0 197?0 1,80 190 2000 2010 020

POPULATI[014 .9053?. 91f0. 105 6 . 116240. 123082. 1 8788,

FLOW (4(D) A.87 11.02 13.10 15.11 17.23 18.72

U0O (LBS/VR) 5009218. 60352p0. 71211856. 8061241. 8535736. 8881500.

SUSPENOED

SOLIDS (Los/vlR) 52975:1 20. 7313927. 82711Pi. 876n v0. IL1/ill90.

OfRANIC
Pl|TROGEN (LBS/YR) f2,68 89• 2 ., 6 018. ( 13 ('1,900. (1-4974.

A4MON IA
NITROGEN (LBS/R) 285878. t2523. 173115 8.1.18. 44577'. 11 17',S.

TOTAL P' 10P)l RUS
A'. P (LUS/vR) 14 131, 4. "' '", 1. 1'. 2 1 , 11 .

f,"LFATLL rild /vR) I., r]l. | ,1.1. 147,*o7b. , 1 , . , ,,t',' 1.
"'1 042 1 .8So 13',011 ' 1,21. 1. 17 110b<. ,.A

'((8 SEPARATE 'LER AREA
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TABLE A-6-3 (Cont'd.)

CHAGRIN RIVER WATERSHED

PAIRr* So 1770 1900 1990 2000 2010 2020

POPULATIok 628. 6685. 12430. 16450. 20030. 2268o.

FLOW (MOD) U.07 0.56 1.55 2.16 2.60 J.60

we (Los0t1) 38967. 29466. 839336. 11087. 1369080. 1611120.

SOLIDS (LbS/OO) 41260. 302850. 862020. 1170826. 1425635. 1655636.

NI11041M (LISlt) 3367. 21901. 66239. 87662. 106760. 120862.

NITIMOUN (LosIO) 2223. 15679. 66008. 58261. 70916. 80298.
TOTAL PHOSPHOR US

AS P ( LSOyR) 2659. 18989. 52629. 69649. 8680?. 96027.

SULFATI (Los/ll) 8612. 60079. 166506. 220356. 268312. 303810.

CHLORIDE (LBS/"I) 105 6. 75303. 208700. 2T61)5. 336304. 380797.

NEW SlPAMAT9 SEWER ARIA

0464t01 FALLS 1970 19g 1990 20nO 2010 2020

O ULAOI1ON 66,06. 6720. 9507. 1.?18. 12206. 12666.

FLOW (MGD) 0.51 0.81 1.19 1.66 1.71 1.90

90D (1LISITO) 28580?. 661506. 661960. 779355. 866367. 901502.

SUSPENOS
SOLIDS (LbS/R) 302614. 637668. 650j310. 79)86. 868620. 926618.

066486 IC€
,,, TROUN (LSS/OR) 21565. 35811. 50663. 59887. 65035. 67197.

AMMON6IA
M6I R0EM (LBS/YR) 16308. 23792. .3660. 39980. 6320. 6686.

TOTAL P"6p"O~llUS
AS P (LIS/,*) ))502. .06,. 60253. 67582. 'P17a. ' !6.

SULFATE (LOS/Oi) 6170'. 9001P. 127351. 15051". 1(3479. l6,614.

CHLORIDE (LIIS/YR) 77 31. . 1109. 151622. 189686. 'O6'o5. /1 6?.

NEW SEPARATE %EWER AREA

.. ..... ... . . . . III| II II . .... . . ..... ; . .. . ... ..... .. . "... ... . .. . . .. ...



TABLE A-6-3 (Cont'd.)

CHAGRIN RIVER WATERSHED

AURORA CENTRAL 1970 1584 1990 2000 2000 20/0

POPULATION 11. 61 ). 6569. 11"00. 16020. 16265.

FLOW (MCD) 0.22 0.38 0.8. 1.51 1.96 2.16

BO (LBS/YR) 123671o. 20035. 642221. 804460. J72287. 1159086.

SUSPENDED
SOLIDS (L.S/Y) 130T3. 211758. 454173. 82563o. 997873. 1188804.

ORGAN IC
NITROGEN (LBS/YR) 10605. 1071-. 36900. 61816. 74713. 86783.

A71"" [A
NITROGEN (LBS/YR) 704b. .1103. 23187. 61070. 89638. 57b5.

TOTAL PtiOSP4oR US

AS P ( LS/,R) 8426, 13278. 27728. 89114. 5930l. b851.

SULFATE (LBS/YR) 26657. 4S:008. 87727. 15',388. 187805. 218166.

CHLORIDE (LBS/TA) 33412. 521653. 109958. 194764. 235396. 273425.

NEW SEPARATE SEWER AREA

MCFARLANO CREEK 19T 1900 1990 2000 2010 2020

POPULATION 1635. 5227. 15206. 2042. 25120. 28630.

PLOW (NCD) 0.18 0.63 1.90 .6t 3.52 6.29

U00 (LUS/YE) 101652. 3104. 102785. 161( '. 172277. 2037733).

SUSPENDED
SOLIDS (LBS/YR) 107-19. 352953. 10503476. 10r) 0;m. 17879I15. 2089988.

ORGAN IC
NITROGEN (L8S/Y6) 8713. 27855. 3103i. 1o885 O. 131864. 12569.

A7PINIA
PEITEOCEN (LOS/YR) 578'). 18506. 1 037. 72318. 89)3?. 10 1364.

TOTAL PHOS PORUS

NITATt (IIS/,R) -1 . 7"'). 2)))8). 2''1,it. I' .I,_.0)

('TLOU)N (1- -IN) 21 14111 1444) 2S. -

..4' *4'I P404 06

SOLON ',ONT 'EUST 11' ,0lr 2

TOTAL A IS -, U

4'0 ) 1) 40 .74 .

~~.)Ll4'5~~~vx 4'/U "'' . l'I- 9).. 61107 I 10'".

06 r.AN IC
' I rTOGEN (LBS/YE) 71,. 51078c 208621. 7"770. 01.82', 5324 0.

NITROGEN (LBS/YE) 4780. 11153. 1" 7. 26629. 30448. 350405.

TOTAL 9908"US
AS P (LBS/YE) 5716. 13337. 23750. 2921.. 36602. 42300.

SULFATE (LBS/YR) 18086. 6219q. T5015. 920;n 115,01. 133155.

CHLORIDE (LBS/IE) 2266,. 50888. 9024. 115051. 166396. 167900.

NEW SEPARATE SEWER AREA



AD-ALI '411 HAVENS AND EMERSON LTD CLEVELAND OH 
F/6 13/2

WASTE WATER MANAGEMENT STUDY FOR CLEVELAND-AKRON AND THREE RrVER--ETC(U)
AUG 73 DACW49-72-C-OO45

UNCLASSIFIED NL

IIIIIIIIIII!IIflfflf

IIIIIIIIIIIIII
IIIEEEIIIEIIIE
EIEEEEEEEEIIEE
EIIEIIIEEEIIEE



TABLE A-6-3 (Cont'd.)

CUYAIOGA RIVER WATERSHED

NIOIF I 4.0 1970 196l0 1990 2000 9010 2890

poiAoI.IO 1700. 1000. 0700. 5200. 0000. 6200.

PLOW (MrOI) 0.11 0.36 0."9 0.68 0.98 1.2]

6O (LOS/T") 10,115. 1171,70. 311367. 360620. 05410. 543639.

SOLIDS (LO6/vla) 1116 0. 20?575. 325909. 370110. 090225. 5986,0.
0668*116
.116T0GAN (LOS/Tit) 90,19). 15907. 15006. 27?11. 11301. 43690.

NfTIIG0M (4.111/1) 1,0. 1061. lbb0. 1811. 24783. 2"032.

T0TAL 071i P"fUsAS P (LUS /To) 7198. 12702. 19900. 22017. 29638. 34719.

SULFATE (1.0S/06) 9917./. 01,146. 62?5,. 061.57. 93768. 109643.

C,.06I0( (L.dS/Yl) 26509. 50370. 70913. 87300. 117530. 137678.

MW SEPARATE SILVER AREA

6uN5o 1970 190 1990 2000 2010 2020

POPIULATIION 1100. 2100. 200. 31,00. 4200. 5100.

PLOW ("O) 0.12 0.25 0.36 0.05 0.119 0.76
000 (4.s/VP 68255. 137970. 195822. 202725. 291270. 362992.

SlJSPCNOED

SOLIDS (L.6slyl3 7270. 101802. 201115. 209112. 29693. 312300.

41 TOW1N (Ml0s/70) Vif,2. 11191. 15050. 18651. 22382. 27171.

APORN IA
NI17000lro (L ,17ll) 3695. T4015. 10267. 12392. 10870. 18051.
TOTAL PlIO%,PINlVU
iS 0 (4.,1/V) 0657. 661I. 12279. 14019. 1771. 21593.
SULFAT (L.0/Ve) 1735. 111. 38447. 499%0. 56(V1. ('631 .

Ct4LQR Q (.OS/i) 180b,). 351.1,4 • 66)1. 557G",. 7)518. 6s. ,.

P4MW 5EP'ARATl 5lWl. AIA

MANTUA 1970 150 190 9000 2013 2O

P000..6T IO1 1009. 195". 910 'lO• P11l. 1:.'O 317',

PL . (MGO) 0i.1f, '., r).30 7.38 0.,sl 0.b0

000 (15/111) O'.'. 1 1'0,. 1607"9. 20"88 .2 ,107. 909)20.

Mr"RU/. .,0 " 1.'l. 1650).> 209? ,. 5. 29017.

ORCAN IC
1110RE (L.U$1V) 76701 1 051. 12691. 15667, 19211. 21093.

AMMO NIA
N|T11OW6N (4.LoS/) 50). 6'550. 6026. 10109. 1217. 10073.
TOTAL PIIOSP4 I OS
AS V (Las14t) 6097. 733. 10077. 12406. 15327. 16830.
SULFATE (LOS/T1) 19210. 20782. 316111. 3913. 08092. 53207.

CHLORIDE (1114/11) 24178. 310bl. 39960. 19163. 60780. 66700.

NEW SIPARAI Sf0411 AREA

A4 7



TABLE A-6-3 (Cont'd.)

CUYAHIOGA RIVER WATERSHED

ILERSVILLC 1,)70 1980 199(1 2000 2010 2020

POPULATION lin2i000. 5464. 6000o. 680. 6830.

FLOW ("GD) 0.33 0.4) o.rS 0.") 1.13 1.32

DOD CL$Sty*) 185,013. Most.1. 3687561. 471',',. 517570. 62875.

SUS Pt N DR
SOLIDS , LRS/V*) 19.017. 27,'502. 378)20. 4,J1101. 572247. 644590.

OftGANIC
NITROGEN (LOS/YR) 15831. ?1742. 29118. 3677C1. 0285. 07055.

A84MN IA
NOITROGEN (LRS/OR) 005,18. 10805. 19105.. 240,). P846b. 01263.

TOTAL PIIOSPHORUS

AS P (LBS8/OR) 1.'626. 17275. e23135. .2.,1. Q0041. o-olo.

SULFATE (LBS/OR) 3900". 50650. 1393. 92&,'-. 007700. 11~pq?.

C14LORISE (165/YR) 500,58. 68I50 3. 9174 o. 1,1. 134991. 0" 125b.

NEW SEPARATE SEWER AREA

TWIN IAKLS 197u 1380 1 /3 2000) .,)0 0

POPULATION 0. 100. 222t,. 200'. 3282. 3'fi).

FLOW (MCD) 0.00 0.20a O./S 0.30t 0.0)4.f

1105 (L00/OR) 0I. 110037t. 01,0 31L. 100.27. '.701. ,5.7

SU PCOLS
SOLIDS (LIIS/YR) 0. 113402. 154373. 03901. 233596. ?1127.

OR S;AN IC
NOI ROG1ENl (LUS/SB) 0. 8953. 0166.). 14'909. 17090. 02.

AMNENIA
NITROGOEN (LOS/OR) '1)48. 7861. )030. 0102. /07''

TO TAL PHO0SPSIOUS
AS P (LOS/OR) 0. 7113. '02i. 10876. 1060,6. 1*16

NEW1) 51561675 510)1 AREA

RAV)1Nf&A I17"F 1 0', 1'f e0' 00)

P*% .-n 11.15

SoOLI1 0 IL.IS/- I t0" 1, 1',,17' ",'77004 417001.'. 4 8,1,,,',7. -.424) 1

ORGAN IC
NITRMOGEN (LOS/OR) 7108 1 16.'0 11802b. 31205).. 3b 31,4 I9bU25,.

AMNEO IA
NITROGIN (LUS'OR) 4000. 7VO0?A. 131,,(,,. 207( u . 241',13. 21, 3002.

To TAL PSo SPIQAUS
AS P (LRs/OR I) ',09/. 985p,. 15733',. 78930. A843. 304650.

SULFATE (LOS/OR) 19010?. 29)05. A97777. 785b46. '138000. 995086.

CHLORIDE (115/OR) 225701. 37687. 021906. 98471. 10858A13. 1247760.

NEW SEPARATE SE1WER AREA

A4 8



CUYAHOGA RIVER WATERSHED

1910 1980 1990 o00 ?010 1020

POP.ATION 25"S. 60100. 5100. 71900. 95100. 9370.

PLOW (Ma) 2.79 .90 7.01 9.39 11.91 14.06

so (11111) 15719'1. 2810S60. 3765152. 0906263. 5901611. 6669096.

SUSPED (L YB) 1666680. 2755020. 3110533. 5117491. 6056991. 6860096.

NITBkI"N (Las"/) 135170. 217423. 296951. 303155. 653698. 699327.

AMMONIA
NITB EN (LaS/Ya) M05. 166612. 196622. 256562. 30126. 331765.

TOTAL WOIPHOOUS
AS 0 (LBS/VR) 307391. 172747. 23127. 304426. 360313. 196726.

SULFATE (LOS/T) 3197?. 16,463. 75187. 9611b. 1139957 . 1215151.

CHLOID (LDSIO ) 421678. 6350M2. 941919. 1207200. 1626820. 157322.

HEWt SEPARATE SEWER AREA

FIlSH MEEK 1970 290 1990 2000 2010 2020

POPULATIO 7659. 26061. 62662. 4,60. 54690. ,6900.

FLOW (AGO) 0.66 2.83 5.31 6.65 ?.64, 1.53

DO (LSlit) 6?,21. 1519613. 2867246. 34400)6. 3792750. 4069656.

SUSPENDED
SOLIDS (LOSIT0) 50316. 1621167. 2966718. 95305b. 3692559. 6115369.

ORGANICNIiTROGEN (LOSI/v) 60811. 126116. 224,200. 266160. ?91643. 301220.

611TOGEN (LBSIOR) '7117. 85117. 150337. 1710. 193630. 20115.

TOTAL PHOSPHR0BUS

AS P (LS/vI) 9262. 10781. 179786. 210029. 231557. 2%0914.

SULFATE (LBS/Yv) 102S96. 192991. 1,69ap. 6606701. 7132b0. 762204.

CHLORIDE (LOS/O) 196,' i. I R. 71 9'917. 61,51. 111824S. I," .

NE SEPARATE StWER ARIA

t61SO S 1, 1-70 16, 1990 10097 / 1O '090

PnPULAI09 O1,,0. 8360. 11-100. 1i 1 no. 17600. .0100.

rLOW (MO) '.1, 1.06 1.46 1.8 f .6l 1.09

100 (L0/v6R) V11, A. -,9-93. ?77he.]. '177',P3. 1990',5'1. 141,6204.

SOLI, (LBS/1) I311 19.' '.0121. 77',2,'. 10 1'1'7. 1', 79. 10179.

ORGA4 IC
141Tl* .cH (LUSI/Ylt) ;,)t14 1 1 . 7513- . J 1 7'10. 10')777.

4016114IA
N6IroGE,N (LOS/Y) 17207. 31?9pl. 6071b. 69921. 42313. 12934.

TOTAL PIOSPIHORUS

AS P (LBS/TI) 2057?. 1762). 66691. 59699. 76510. R7220.

SULFATE (LIS/IY) 65102. 118616. 156066. 188876. 295761. 275967.

CHLORIDI (LBS/YB) 81599. 168623. 193065. 236739. 295506. 3018T0.

NEW SEPARATE SEWNR MEA

A49
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TABLE A-6-3 (Cont'd.)

CUYAHOGA RIVER WATERSHED

"ItO" 1170 1)80 1990 000 3010 2020

pOpAATION 36477. 3762
1
7. 418211. *533i0*. 4703t'1. *71068.

PLOW (C40) 3.40; b0.? 3.l, 7(. 1i. 10.90 82.4*

BOO (LoS/i) 19U0000. 20b01970. 24423500. 2647e0 ln. 29185890. 29229760.

SUSPENDED
SOLIDS (LBS/YE) 28')52*00. 318 1700. 3663,260. 19709410. 42920430. 42984940.

ORANIC
N*TROGEN (LBS/YR) 1937849. 2005-260. 2228645. 2419656. 20(553. 2910320.

A/4/40 IA

NITR(GEN (LOS/YR) 12w1037. 133.261. 1*80676. 1604972. 166,312. 1667816.

TOTAL PHoSPtIOEIJS
AS P (LOS/YE) 14o0209. 15911'2. 1770704. 1919286. 1991507. 199*501.

SULFATE (LBS/YE) 461)1079. 04061f4. 11602144. 6272232. 6100719. 1310189.

CIILOEIOF CLUS/YR) 790,8 4. 631701. 7021761. 7610,)7?. 7897360. 7909230.

COMUINEO SEWER AREA

MACEDONIA 1)TO 1180 2-90 2000 2010 7020

POPULATION 9064. 188*1. 25557. 30520. 33169. 3556G.

FLOW (C4D) 1.00 2.26 3.19 3.97 4.6* 5.33

B00 (LBS/YR) 562421. 1238313. 1725735. 2116560. 2300269. 2531409.

SUSPEO

SOLIDS (LOST) 995505. 1272711. 1712377. 2172260. 2360802. 2596317.

ORGAN IC

HITROGN (LBS/YE) 4830. 100441. 136193. 162641. 176755. 181"1931.

AVON IA
NITROGEN (LS/YR) 92091. 66731. 90484. 10805. 117435. 1259)21.

TOTAL PI§OSPIOIEUS
AS P (LBS/YR) 38377. 7989?2. 108208. 1212?2. 140437. 150'906.

SULFATE (LOIS/YE) 121017. 75'7R.70 34.' 34". ""902n . 1'41,30. 4 .

C'1L04106f (LOS/YE) e ' ..! '. 3164"n, 2(7 1?"131. 1.'07. 711,1.

, W SEPARAT SEWE1R AREA

FLOW (Mrn) 0. 0.", 0.7h 1.')' 1.0.711.' e

000) (100/00) 4h' 'i, Il"., '7 ' 1 .67' .331.

q;US PFNDED

S501I0D (Los/YE) 1 7.) 4. ('17), k., ol. ,3'o.A"..11'

ORG41 C
NI T ROG EN (LUS/YE) 1)0.'. 24lo. 12l00. 41)11. '41l',1. 42 9.

AMM4N IA
NITROGEN (L6S/VR) 06 19. 161', .2. '11711. 33989. 31,971.

TOTAL PIIOSPI"IOUS
AS P (LBS/YR) 12698. 19307. 2',703. 34808. 40646. 43017.

SULFATE (LBS/yR) 4n173. 10,105. d1 :. 11)37'1. 128597. 1,04f8.

C"LORZI (LBS/YE) 90393. 76567. 10208 1. 138349. b186. 170586.

NEB SEPARATE SEWER AREA

AS0
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TABLE A-6-3 (Cont'd.)

CUYAHOGA RIVER WATERSHED

sYinosinaO 1970 1180 1990 2000 2010 2020

POPIURA I an 6119. 950. 15695.A 5*,S. 16120. 1960.

F.W (NO) 0.51 1.01 1.57 2.01 2.56 ,.9

(Lelie) 296511. 580015. 850677. 10061'9. 1256621. 1412823.

SOLIDS (LeStle) 311980. b06169. 673163. 1109262. 1289690. 1669069.

ORGANICNtROG EN (LBS/VI) 25467. 67695. 67119. 63052. 96561. 105761.

AMDOWIA
"11404.9% (LSIRtE) 16920. 316?. 04593. 55179. 641'A. 70279.

TOTAL PHO I0AUS
AS P (LRS/lY) 20294. 17896. 51327. 6598?. 76? 0. 8045.

SULFATE (LUSltE) 66017. l19RO)0. 168716. 200769. 242726. 265901.

CHLORIDE (LBitIt) 6021. 1)0270. 21167t). 26167. 304235. 331.a)L.

NEW SEPARATE SEWER AMA

AURORA ISTII.Y 1970 1980 1990 2000 2010 2020

POPULATION 1570. 10628. 15565. 20472. 26621. 25995.

P.OW ("O) 0.11 1.2S 1.95 2.6b 1.65 3.90

900 (LGS/Vt) 91618. 685120. 1051026. 1419???. 170765. 1850193.

SUSPIENORD
SOLIDS (LOSVYR) 103169. 706151. 1079612. 14570-4. 175219q. 1897613.

ORGANIC
NITRO EN (LeSlie) 8367. 55571. 8296. 1904S. 111205. 198527.

NITROGEN (LBSITR) 59359). V1920. s1I8. 7I681. 87171. "201,.

TOTAL 41 5 •4tUs

A" P ( LOS/ORI) 01-41t. 00,.. .,?. 64,*.7R. lo04a",. 1101164I.

SILFAIt (LOS/YlR) .1101?. 1 4',4. ?09,01. .'7.'I. |.1' . 4094.

4ILOR 1)1 (LUS/ OR) 0''. III'. 0. 744, . ?b1 04. 4U 47.',. 61 118'.. .46', .

4466 '. PAPAIL SEWER ARIA

TWINSHUR. .?" 1.60 .1 40 2000 .4)0 . 4,'44

IPMIAT ION .4,. , *?6 91, ]b0 . V d Iit-T O' I7).

ELMS (W014 1.71 1.10 1 .'I4 10 4 .'

0(4)O (104/VR) 44.4.. - ,4mh9 .3. 9'.,42. 1? 9 4I'. 1074 ,?. 11.4 1.'.

)U .'LldOtU

SOLIDS (M.S6121) 6.'.'.8.'. 617 170. 68007,1. 10/661. 101965,)3. 114 SL'011.

ONGANIC
NITROGEN (LOS/OR) 3,071,. 68701. 67b25. 77006. 02319. 830,.

aISoNIA
NITROGEN (LOSIO) 227T2. 32160. 6699. 51160. 5701. "%480.

TOTAL PO iO US
As P (Leslie) 27233. 18699. 53729. 61161. 65615. 66317.

SULA AE (L@8/VlE) 86160. 122615. 369989. 19356'. ;06960. 209907.

C¢mIt (LIS/YIR) 101]9. 159661. 2 11065. 262615. 259605. .4. 1099.

NEW SEPAATE SEN A

AS 1



TABLE A-6-3 (Cont'd.)

CUYAHOGA RIVER WATERSHED

W.ON CENTRAL 1970 1980 1990 2000 2010 202C

POPULAT'Om 8250. If020. 12925. 18190. 11820. 12600.

PLOW (MGO) ".11 1.29 l.b2 1.8% 1.93 1.89

BOO (L/fl) 11912. 10108. 8727,1. 981076. q58417. O96805.

SUSPENDEDr

SOLIDS (18/vT) 582025. 72"9.(. 8)6349. 1009971. 983638. 1900.

NITROGEN (LBS/YR) 43964. 57127. 63877. 75618. 73L27. 071115.

AMMON IA
NITROGEN (LBS/OR) 29209. 3790. 65762. 0,0280. 48930. 4610.

TOTAL PHOSPHORUS
AS P (Las/TB) 34"1o. 85188. 5l724. 60080. 58511. 538.

SULFATE (LOS/;) 110513. 1,.7n. 173137. 190082. 18502'. 108783.

CHLORIDE (LOS/uR) 13617. 17r)989. 217011. 38250. .32 38. 211556.

NEW SEPARATE SEWER AREA

tEDFORD TS. 1)7) 183 11)0 2000 2912 2020

POPULATION 1321). 7'1427. 27824. 1200. 6280. 165)'.

FLOW (MC.) I1'45 :'.',7 9.68 8.16 11.81 5.1?

DOD (180/YA) 8702' 3). 18087751 Iimn. 22190. P377317. 26o
6
4P
9

' .

SUSPENO D
SOLID S (LAS/OR) 8688s. 1 lt,t5. 1)2)591. 227734. 4)31178. 2',1771 0.
ORG/MR
NITROEN (LS/yR) 70044. 1lll4. 1482711. 170698. 18?,70. 1 Pi7 .7

NITROGEN (LUS/YR) 61,802. 7',P2. .'8l. 11 I41.. 1:,l 3LB. 12211.

TOTAL )'flO.r PORS
AS P (Lp'i/YQ) 1', . '"7.' 7117. is 21 21 1 1. 4''.

' SULFAT ) (LU yPI2 8.1. 17 71- 4 P . 1 , . i] . 1.

F00 lt(1'80 R) 8,17. I ,. l, '1'( .1. "0'

rO)',ILAT 1111. 7 , .,, . Ol . - '78'' ,7't

DOD (LUSIY' 0.' . 11'' iO.,. I !)5
I

75. I',)''. 17 II'''. :. -I'',

'OLIDS (LS/lt) 1471,:. 1T'77',. 2!)3u0. /81216n. 2,1j6T,. .'72.

OR r.Al I C
41TROGEN (l.US/TR) ' 4 1197244. 10 36 •. 106, h. 168R146. 14016'..

AMONIA
NITROGEN (LUS/VYA) 6214 . 720811. 84.18. 7346,. 918426. 1042f..

TOTAL PIOSPORUS
AS P (LaS/Ta) 78 815. 8?097• 112. 111777. 11770',. 1177r".

SULFATE (LOS/TR) 235118. 276608. 92015W. 95,3641. 3723')'. 72915.

C-ILOROIE (LBS/YR) 21)4698. 341,5. 901280. 44156. 4676 ;. 66?.

CO8IRINED SEWER AREA

AS2



TABLE A-6-3 (Cont'd.)

CUYAHOGA RIVER WATERSHED

SOUTVIERLT 170 1531 I210 21)1 201) 2n20

POPULATION 651'n). 734154. 841,622. IPA40. 97)"351. 978810.

FLOW IMGO) 101. 59 117.85 138.68 1r5.66 1(7.40 170.52

lOn (LB$S/YV) 35(53660. 40186944n. 8')3.3')0n. 5411)4080. 60913;0. (046213)0.

LDS LBs/la) 58(,68q9o. 61623910. 74076460. 8115f110. 6880933). 88918910.

ORGANIC
SITROGEN (LgS/Va) 3*70211. 3011773. 4516319. 4936998. 5286468. 5192631.

NIT tN (LBS/Va) 2305605. 2598916. 2993923. 3280059. 3885801. 3489897.

TOTAL PHOSPHORUS

AS P (LOS/V) 2757218. 3107981. 3580361. 3922545. 8120751. 4125650.

SULFATE (LS/Va) 8723269. 9833018. 11327530. 12410120. 13037210. 13052710.

CHLORIDE (LBS/YR) 10933800. 1232476(). 18197990. 15554930. 16340920. 16360340.

COMBINED SEWER AREA

RICHFIELD 1970 1980 1990 2000 2010 2020

POPULATION 0. 5560. 8880. 10620. 11830. 12150.

FLOW (OGO) 0.00 0.67 1.11 1.38 1.60 1.82

OO (LBS/VR) 0. 365292. 599622. 736897. 792670. 864776.

SUSPENDED
SOLIDS (LBS/YR) 0. 375439. 615828. 755878. 813530. 886950.

ORGAN IC
NIROEN (LBS/YR) 0. 29629. 47322. 56598. 60910. 6T87.

AMON IA
NIlTROGEN (LBS/V) 0. 19685. 31880. 37600. 0868. 43027.

TOTAL P9SPHOR US

AS P (LBS/VI) 0. 23581. 37598. 88965. 48395. 51443.

SULFATE (LB$/YR) 0. 7 9673. 118952. 16I2260. 153110. 162755.

CHLORIDE (LBS/YR) 0. 93357. 189'5. 178310. 191910. 203998.
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7. Reuse Potential - Water quality requirements are dependent upon the

use for which the water is intended. Throughout the study area the water

usage varies widely from the industrialized urban areas to the rural farmlands.

In an attempt to categorize water usage, the following groups were selected:

1. Public water supply - residential and commercial consumption.

2. Irrigation.

3. Agricultural - livestock consumption.

4. Recreation - swimming, boating, etc.

S. Fish - sustain fish and other aquatic life.

6. Industrial I - Cooling Water.

7. Industrial II - Boiler Feed Water (150-250 psi).

8. Industrial III- Food Processing Industry consumption.

9. Industrial IV - Steel Manufacture, General Industrial consumption.

Each of these categories requires a different quality of water. The

importance of defining the water quality criteria is to give insight to the

potential of waters in regard to their reuse by certain water consumption

categories. Tables A-7-1 and A-7-2 summarize the allowable values of various water

quality parameters by water usage category. The principle sources of this data

were Water Quality Criteria by McKee and Wolf and the Report of the Committee

on Water Quality Criteria, F.W.P.C.A.

A56
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TABLE A-7-1

DOMESTIC WATER QUALITY REQUIREMENTS

Public
Water Irriga- Agricul- Recrea-
Supply tion tural tion Fish

Biochemical Oxygen Demand
(monthly average), mg/1 1.5 - 2.5

Fecal Coliform, MPN per
100 ml (monthly average) 5,000 * * 200 *

Dissolved Oxygen, mg/1 >4 * * *5

pH (average) 6.0 - 8.5 6 - 9 * 6.5 - 8.3 6.0 - 9.0

Chlorides (max.), mg/1 250 100 1500 - 400

Fluorides, mg/l 1.7 10.0 1.0 * 1.5

Phenolic Compounds, (max.)

mg/i .001 50 1000 * 0.2

Color, units (platinum-cobalt) 75 *
C standard 7

Turbidity, Jackson Units 10 - 250 * 50

Ammonia, mg/l 0.5 * * * 1.0

Dissolved Solids, mg/l 500 1000 2500 * 2000

Temperature, *F 85 - - 85 -5" greater than
monthly average

*No data available

-Not a critical parameter
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TABLE A-7-2

INDUSTRIAL WATER QUALITY REQUIREMENTS

Industrial

I II III IV
Cooling Boiler Food Steel
Water Feed Processing Manu.

Turbidity, Jackson Units 50 10 1-10 *

Hardness, mg/l as CaCO3 50 40 10-250 *

Iron, mg/1 0.S * 0.2

Manganese, mg/i 0.5 * 0.2 -

Iron and Manganese, mg/i 0.5 * 0.2-0.3 -

pH 6.5-7.5 8.4 * 5 - 9

Fluoride, mg/l * * 1.0 *

Dissolved Solids, mg/l * SO-3000 850 1500

Chlorides, mg/l * * 50 175

Color, units ( platinum-cobalt) - 2-80 10
standard

Temperature, OF 100 120 * 100

*No data available

-Not a critical parameter

A58



There are several areas where reuse is presently being practiced either

directly or indirectly. In the lower Cuyahoga River area, the effluent from

the Southerly Plant along with the flow of Cuyahoga River water is being used

for cooling purposes. In the upper Cuyahoga and in the Rocky and the Chagrin

Rivers water is withdrawn for public water supply, and at least part of the

volume withdrawn has had prior use. With development of the upper watersheds,

it will become even more critical in the future to protect this reuse require-

ment by improving wastewater treatment. Table A-7-3 shows withdrawal and

upstream uses.
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8. Stream Flow Quality - The feasibility report indicates major stream

quality conditions and Figure A-8-1 indicates the general water quality zones.

Additional information on the Cuyahoga River indicates that the reach from

the Ohio Edison dam to the confluence with the Little Cuyahoga River does

not continuously meet the temperature standard for Aquatic Life "A", stated

in the Feasibility Report.

The stream water quality criteria has been revised by the Ohio Water

Pollution Control Board. The revision upgrades the Aquatic Life "B" classi-

fication to Aquatic Life "A" class, and modifies the industrial water supply,

recreation, and aquatic life criteria. The most recent water quality criteria

is shown in Table A-8-1.
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9. Sediment Deposits in the Three Rivers Watershed Area - Sediment

deposits occur along rivers and streams where the velocity of the river is

reduced due to an increase in cross sectional area. This can be caused by

natural formations or man-made dams or impoundments. Tables A-9-1, A-9-2

and A-9-3 tabulate the characteristics of the impoundments in the Chagrin

River Basin, the Cuyahoga River Basin, and the Rocky River Basin, respectively.

Table A-9-4 lists the Natural Lakes and Impoundments for each of the watersheds.

Following is a written description of the sediment deposit areas by

watershed.
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a. CHAGRIN RIVER

Main Branch - Bass Lake to Aurora Branch

Bass Lake - The outlet for several miles has a low gradient and

has been dredged. Most recent dredging or channeling is in the Butter-

nut Road-Cochran Road reach. Banks and substrate are not stable and

contribute silt and organics to the stream flow.

Chagrin Falls - Chase Bag Co. Two impoundments, approximately

ten feet deep. A third dam, ten feet in height, but holding a narrow

pool of an estimated five or six acres, is located below the Chase

Bag Co. impoundment and in the center of the town. It also is nearly

full, but flushing action of high flows keeps the pool depths at an

estimated one to three foot depth. Much of the fill appears to be

gravel and rock slabs to a size of at least one foot.

Below this dam is a steep section in which the river drops about

40 feet in about 150 yards.

Main Branch -, Aurora Branch to Lake Erie

From the confluence of the Aurora Branch with the Main Branch of

the Chagrin River near Chagrin Falls Village to State Route 84 at

Willoughby, small sediment beds made up of sills, sand and gravel

are frequent. North of Mayfield Road some channel clearing operations

have been carried out to maintain a freely flowing channel. Bank

erosion is common to this entire reach, with sediments building on

the inside of curves at and below the outside curve cutbanks.

Dam at Gates Mills Village - This impoundment holds an estimated

12-15 surface acres of flowing pool, approximately six feet deep. It

is about one-half filled with rock debris, and sandy gravel.

Construction of Interstate 90 was accompanied by relocation of
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the river channel on the flood plain in that area. Erosion was

rapid and locally severe in this reach for several years but now

the banks seem to be stabilizing.

Willoughby Dam and Pool - This is a six foot high dam impounding

the main River for Public Water Supply. There are two intakes, one in the

Main Branch about 150 feet above the dam, and the other in the East

Branch near the head of the backed up pool. In general, the entire

pool is filled to within one and one-half to three feet of the surface

with sand, gravel, silt and organic matter. Annually, usually in

June, the dam gate is opened to lower the water level. Bulldozers

are used to push some of the sediments out and below the dam from the

dam fact to the first intake and for a 100 foot width. The remainder

of the pool has not been cleaned for several years. A sediment island

in the pool south of State Route 84 bridge was removed in 1965. Silt

deposits below the East Branch intake were removed in 1963. This bed

has not rebuilt as rapidly as prior to 1963. This may be due in part

to operational improvements at the upstream gravel pits.

The last two miles of the river course is estuarine. Silt beds

form throughout. Basin sludge and filter wash from the Willoughby

water plant are added to the river sediments.

Aurora Branch

No serious sediment accumulations were found. Except for Sunny

Lake, impoundments are located on intermittent streams. Sunny Lake

does not appear to have unusual silting problems.

East Branch

Generally high gradient with eroding type but generally stable

bed. One or two reaches in the lower two-thirds of the streams course

accumulate gravel and silt. One is the reach near Booth Road, Kirt-
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land lills Village, the other is at and just above the confluence and

pool at Willoughby. Formerly a problem with washings from gravel operations

were serious on the East Branch.

b. CUYAHOGA RIVER

From the Headwaters to Lake Rockwell

No sedimentation was found in this upper reach. As the river enters

Lake Rockwell, as observed from State Route 14, extensive marshy island

areas evidence sediment deposits in the lake area upstream from the

highway.

Lake Rockwell to Kent

The reach from Lake Rockwell to Kent does not appear to have a

sediment problem at this time, although Breakneck Creek, a tributary,

has a continuing tendency to fill much of its own channel with silts

including organics. Much of the organic matter is of natural origin.

The creek channel east and northeast of Kent was dredged ahout two

years ago.

Kent to Munroe Falls

From Kent to tile Munroe Falls Dam, the Cuyahoga River is in a pool.

Prior to 1969, a hcavv organic load from the Kent Wastewater Treatment

Plant helped to form a sludge bed and septic condition throughout the

pool, a reach of about four miles. Improved treatment at the plant

has removed the load and the river has shown marked recovery. Munroe

Falls Dam has a height of approximately 12 feet. Measurement at the

abutment indicated filling of about eight feet.

Old Gorge Reach

Through Cuyahoga Falls and North Akron the current scours and

carries sediments at least as far as the Ohio Edison Generating Plant

pool. Several small dams in the gorge reach do not appear to collect
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much sediment. A few small marginal beds two to three inches deep occur

in the upper pool at Cloverbrook Road. Sandstone bedrock is the sub-

strate here.

The Ohio Edison dam holds a pool approximately 50 feet deep. Measure-

ment at the State Route 59 bridge showed 23 feet of water over a soft

substrate. It is not certain as to the distribution of sediment in the

pool.

Akron Wastewater Treatment Plant to Peninsula

The reach above the treatment plant does not collect sludge or

much silt. Sand and gravel and stable aluvial soil make up the stream

substrate. Bars of gravel and sand build and shift at bends.

Although improved capacity and treatment at the Akron spill out

has apparently reduced the solids load to the river some sludge still

forms in downstream beds.

At Ira Road bridge the substrate is generally clean gravel and

sand with a strong current. At Rolanz Road bridge the current is

slower and sediments build on the left side of the channel. These

sediment beds appeared to be one to two feet deep.

Septic conditions were also observed last summer in the flowing

pool above the dam at Peninsula, State Route 303. The dam is about

12 feet high with the pool confined to the river bed. It is approxi-

mately one-half filled with silts, sand, gravel, rocks and some

organics. This varies with flow conditions, with the lighter material

building during moderate and low flow. These tend to be flushed out

during high flows.

Peninsula to Station Road, Brecksville

Bank erosion is common. River meanders have cut banks and built

up sediments on inside of bends. Previously there has been an
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extensive sludge bed at the head of the pool behind the dam at

Station Road. Summer conditions may make this bed evident again.

Reduction in its size and activity would probably reflect treatment

improvement at Akron.

The dam at Station Road diverts water into the Ohio Canal. The

canal reach to the first lock and spillway at Alexander Road showed

considerable septic activity on May 9 and 10, particularly in the

quarter mile reach above the spillway.

Considerable aeration takes place at the spillways and no

further septic bubbling was noticed throughout the remainder of the

canal. The canal collects considerable silt and sludge sediments.

c. ROCKY RIVER

West Branch Above East Branch

In the upper watershed of the West Branch sediments are not

a problem. The impoundment on the North Branch at the Medina Water

Plant holds a pool about six feet deep and covering three to four

surface acres. It is about eighty percent filled with silt, sand and

gravel.

At Fenn Road a fallen tree is forcing a new channel cut that

has removed about ten feet of bank in the past year.

In the low gradient reaches from this vicinity to Westview near

Berea the river accumulates silts and heavier sediments during moderate

and low flows. High flows tend to move these with final deposit in

Lake Erie.

A low dam at Westview, maintained to supply irrigation water for

greenhouse use in that area, collects rocks, gravel and tree debris.

The pool is narrow and confined to the river bed.

The next reach to the confluence with the East Branch is a high
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gradient and does not collect light sediments.

West Branch - East Branch Confluence to Lake Erie

Re-channeling of some reaches of Rocky River below the confluence

has kept the current sufficient to prevent further sediment bed formation

to the mouth. The estuary at the mouth collects sediment and sludge

from three upstream wastewater plants and combined sewerage system.

Septic conditions occur at the head of the estuary pool

East Branch Above Berea

No sediment beds were found to the impoundments at Berea. These

are abandoned quarry holes and are reported to be 70 to 90 feet in

depth, the general thickness of the sandstone in the area. Baldwin

Lake on the river is used as public water supply by the City of Berea.

Sediments have collected to nearly the total capacity of the

reservoir lake. Dredging in 1961 removed a few feet of the top layers.

Much of this capacity has been lost to refilling. Water depths over

large areas of the reservoir are only one to three feet.

Disposal of this large volume of sediments would be a serious

problem.

Included in the area is Wallace Lake, a recreation lake near

Baldwin Lake.

Berea Confluence with West Branch

This reach collects silts and sludge in low flow periods particularly

in short low gradient sections. This sludge originates from the Berea

Wastewater Plant. Recent improvements in effluent quality have reduced

the size and impact of these sludge beds.
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TABLE A-9-1

IMPOUNDMENTS IN CHAGRIN RIVER BASIN

Dam Pool % Type of
Location of Impoundment Height Acres Fill Fill

CHAGRIN RIVER:

Sunny Lake, Aurora less than 10' 65 Unknown

Chase Bag Co.,
Chagrin Falls (1) 10' 16.5 90 silt,

gravel,
cobbles

(2) 10' 14.7 90 silt,
gravel,
cobbles

Chagrin Falls 10' S 85 silt,
gravel,
cobbles

Gates Mills 6' 10 so silt,
gravel,
cobbles,
boulders

Willoughby Water Plant 6' 8 80 silt,
gravel

*Impoundment raises natural ponds
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TABLE A-9-2

IMPOUNDMENTS IN CUYAHOGA RIVER BASIN

Dam Pool Type of

Location of Impoundment Height Acres Fill Fill

CUYAHOGA RIVER:

East Branch Reservoir greater than 10' 400 Unknown

Lake Rockwell Reservoir greater than 10' 736 Unknown

Kent less than 5' 5 10 silt,
gravel

Munroe Falls 8' 96 50 silt,
gravel,
sludge,
lime

Cuyahoga Falls 12' 10 Unknown
10' 2 Unknown

Ohio Edison Power greater than 50' 38 s0 silt,
gravel,
sludge

Peninsula less than 101 10 50 silt,
gravel,
cobbles,
boulders,
sludge

Canal Diversion Dam less than 10' 15 50 silt,
gravel,
sludge
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TABLE A-9-3

IMPOUNDMENTS IN ROCKY RIVER BASIN

Dam Pool % Type of

Location of Impoundment Height Acres Fill Fill

ROCKY RIVER:

Medina Water Plant 7' 6 80 silt,
gravel,
sand

Westview 8' 6 40 silt,
sand,
gravel,
cobbles

Olmsted Falls 4' 1 40 gravel,
cobbles,
boulders

Hinckley Lake 18' 81

Baldwin Lake 7' 33 95 silt,
sand,
gravel

Oxbow Dam less than 10' 1 70 silt,
sand,
gravel,
cobbles
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TABLE A-9-4

NATURAL LAKES AND
IMPOUNDMENTS ON TRIBUTARIES OF THREE RIVERS

Chagrin Cuyahoga Rocky

N Bass Lake I LaDue Reservoir I Montiville Lakes

I Lake Lucerne(s) I Restfull Lake I Lake Brunswick

N Punderson I Sleepy Hollow Lake

N Sandy Lake Q Wallace Lake - Quarry

NI Muddy Lake Q Coe Reservation

N Muzzy Lake I Lester Lakes(s)

I Mogadore Res.

I Lower Mogadore

N Springfield Lake

I Massilon Road Gage

NI Wyoga Lake

I Meadowbrook Lake(s)

I Lake Forest

I Pine Lake

I Hudson Springs Lake

NI Aurora Pond

I Ghent Millpond

s = sediment problem
N = Natural Lake
I = Impoundment
Q = Quarry
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1
B - STORIIATER RUNOFF

1. Drainage District - The study area was divided into 162 storm

drainage districts. The work maps used for this were USGS 1:24000 topographic

maps and the land use maps prepared for this study. The drainage districts

used in present urban areas were those that are defined by the local storm

sewer system. In areas where storm sewer systems have not been installed,

then the district was laid out according to normal engineering practice.

The districts were identified by the type of systems - natural channel,

separate storm sewer or combined sewer.

Future districts were considered to be separate. The 162 districts

divide the study area into storm sewer districts that would be capable

of providing drainage for the 2020 urban area. Rural areas were not

sub-divided.
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2. Rainfall - Rainfall intensities and depths were based on the local

raingage records and U.S.W.B. Bulletin 40. The local records consisted of

the official weather station at Cleveland Hopkins International Airport

and six other gages which have records of varying periods. This data

had been collected and arranged under prior contracts. The results are

shown in Table B-2-1 for depths and intensities for various durations and

frequencies. Table B-2-2 shows rainfall depths for I day through 10 day

durations as interpolated from U.S.W.B. Bulletin 49.

TABLE B-2-1

RAINFALL DEPTHS AND INTENSITIES

Maximum Depths for Various Durations (inches)

Frequency 15 Min. 30 Min. 1 Hr. 2 Hr. 4 Hr. 6 Hr. 12 Hr.*

6 Months .47 .56 .66 .82 .86 .90

1 Year .60 .78 .90 1.04 1.08 1.14 1.70

3 Years .86 1.10 1.30 1.46 1.50 1.58

5 Years .99 1.28 1.50 1.66 1.70 1.80 2.70

10 Years 1.13 1.55 1.80 2.10 2.20 2.30 3.0

Maximum Intensities for Various Durations (in./hr.)

6 Months 1.87 1.12 .66 .42 .22 .15

1 Year 2.42 1.56 .90 .52 .27 .19

3 Years 3.42 2.20 1.30 .73 .37 .26

5 Years 3.96 2.56 1.50 .83 .42 .30

10 Years 4.52 3.10 1.80 1.05 .55 .38

*Depths for 12 hr. duration were obtained from U.S.W.B. Bulletin 40.

B
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TABLE B-2-2

RAINFALL DEPTHS FOR LONG DURATIONS

Duration (Days)

Frequency 1 2 4 7 10

1 Year 2.15

2 Year 2.40 2.7 3.4 3.7 4.1

5 Year 3.00 3.3 3.8 4.5 5.0

10 Year 3.40 3.8 4.3 S.0 S.7

Areal distribution was accounted for in the hydrograph development by

ratios of overall area rainfall to the maximum point rainfall. The rainfall

data was all based on point rainfall records. The following table shows

the ratios that were compiled from several sources as well as by Havens and

Emerson for the Cleveland area.

TABLE B-2-3

RATIO OF OVERALL AREA RATE TO
MAXIMUM POINT RAINFALL

Area/Duration 30 Min. 60 Min. 6 Hr.
(Marston) (Marston) (H - E)

Point Rainfall 1.0 1.0 1.0

1,000 Acres 0.90 0.95 -

2,000 Acres 0.85 0.93 0.97

4,000 Acres 0.80 0.88 0.96

8,000 Acres 0.75 0.85 0.93

10,000 Acres - - 0.92

20,000 Acres - 0.87

After consulting with the contract officer, a separate document was

prepared on the selection of the design storm. This document is attached as

Appendix A.
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3. Drainage Criteria - For all 162 drainage districts, the basic data

was gathered. This consisted of measuring the total area, the area of open

space and the length and slope of the drainage course. This data has

been put in tabular form on work sheets and is attached as Appendix B.

The average sizes of the drainge districts were:

Average (acres) Range (acres)

Cuyahoga 3200 340 - 23774

Rocky 2700 266 - 8145

Chagrin 1850 460 - 4440

Lake Erie Direct 7000 2800 - 23396

All measurements were made on the work maps - USGS 1:24000.
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4. Runoff Factors - With the techniques chosen to develop

hydrographs, it was necessary to determine the imperviousness of each

drainage district. This imperviousness factor was then used to compute

the runoff factor. This computation is discussed in the section on

hydrographs. The imperviousness factors were based on several in-field

measurements in selected areas which were in turn compared to aerial

photographs. For areas where recent aerial photographs were not available,

comparisons were made to USGS maps and local street maps.

As many of these areas develop the imperviousness factors will increase.

In order to project this change, some typical drainage districts were

selected and synthetically urbanized as a function of the projected

populations. Homes were i::creased at a rate equal to the growth rate per

decade. For example, in one selected area there were 948 homes and the

1970-1980 growth ratio was 1.4 making the estimated number of homes in

1980 as 1,327. Roads were increased by the same rate. An additional

imperviousness percentage was added to account for an increase in commercial

buildings, schools, parking lots and iidustrial buildings. This percentage

ranged from 2 to 6 percent.

Each drainage district was then individually compared to the selected

examples and the imperviousness factor selected. The land use maps were

used as a guide but several factors were considered, such as distance from

central cities, highway systems, present trends of development, and

topography. The areas were done independently by two people and reviewed

by a third to reduce judgmental bias.

This information has been prepared in tabular form by decade and is

attached in work sheet form as Appendix C.
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S. Hydrographs - A generalized unit graph was developed using the results

of gaging data from 21% of the urban area. This data was gathered under previous

studies, and the individual watersheds were analyzed separately. A unit graph

for each was developed using stream gaging data and rainfall data gathered over

a period of about two years. The unit graphs were compared and correlated to

arrive at a general or average unit graph with the shape and geometric dimensions

as shown on Figure B-S-1.

Peak flow rates of available unit hydrographs were plotted in a curve that

shows the relation between peak flow rates and drainage area and is shown on

Figure B-5-2. The equation for this curve was computed as:

235 80
Y3 = 15 + D-A'-"

Where Y3 = unit hydrograph peak - cfs/1,000 acres
DA = Drainage area - acres

This equation was used to compute the peak flow (Y3 ).

Knowing Y3, the area under the unit graph which represents 1" of runoff,

and the geometric dimensions in terms of Y3 and X3 can be computed. Since the

runoff volume is a function of the drainage area, the equation, can be related

to drainage area by the following equation:

X3 = 2122 DA

Y3

After computing Y3 and X3, other points of the unit hydrograph were

calculated by utilizing ratios shown on Figure B-S-1. Computed unit hydrographs

compared closely with available graphs - See Fig. B-5-3.

This average unit graph was, in turn, used to predict hydrographs of the

individual areas for various rainfalls. Figures B-S-4 and B-S-S show the results

of this general unit graph verification.

A six-hour design storm was selected at various frequencies including: 6

months, 1-year, 3-year and 5-year. The storm duration was divided into 15-minute

rainfall periods and the most intensive 8 periods were used eliminating periods
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at the beginning and end of the storm with rainfall depth of .01-inch.

The rainfall excess was computed according to the following equation:

DE = C x Imp. Ratio x DT + Perv. Ratio (DT-DL)

Where DE = Depth of excess rainfall
C = Coeff. of runoff from impervious areas

DT = Total depth of rainfall in 15-minute period
DL = Depth of rainfall lost by infiltration. This

depth was computed by an equation to account
for intensity and duration of rainfall.

Excess rainfall from eight 1S-minute rainfall periods was applied to

the unit hydrograph previously described and the total hydrograph for each

design storm was computed. These computed hydrographs were compared with

available hydrographs of five drainage areas. Peak flows and volume checked

closely.

Using this technique and the data described in Sections 2, 3 and 4,

hydrographs for the 162 drainage districts were computed. The hydrographs

for the 1-year storm are assembled by river basin presented in Appendix D.

Appendix E lists the available supplemental data for the hydrographs

for the 5, 10 and 100 year storms.

Appendix D consists of 163 pages of computer output sheets and Appendix E

consists of 326 pages of output sheets. Due to the massiveness of this data,

it has not been included in this report but will be available upon request

to interested parties.
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6. Urban Stornmater Runoff

Stormwater runoff from urban areas contribute significant pollution

loads to Lake Erie. In an attempt to quantify these loads, the study

area drainage areas were categorized as either a combined sewer overflow

or separate system to account for the higher pollution concentrations

resulting from the combined sewer overflow.

Table B-6-1, lists the pollution concentrations of the combined

sewer overflows.

Table B-6-2, lists the pollution concentrations of the separate

system urban stormwater runoff. These concentrations vary as the

percent imperviousness varies. This is due to the fact that the degree

of urbanization effects the character of the stormwater runoff.

Data for Tables B-6-1 and B-6-2 came from several sources including

work done in the Cleveland Area. The data on the quality of combined

sewer overflow varies greatly and the data in Table B-6-1 is weighted

in favor of the Cleveland data.

A search of the literature was made to provide basic ata on pollu-

tion loads in stormwater. The amount of data available is not great.

When data on both the concentration and flow rate were available, it

was converted to a percentage of the -unoff duration versus percentage

of the peak concentration for that runoff. By plotting them together,

angraph was developed that relates concentration to discharge which is

shown on Figure B-6-1 and has been termed a pollutograph.

Using the pollutograph, peak concentrations were selected for

three types of areas: rural, urban and dense urban. Averages were

computed for the same areas which are shown in Table B-6-2. In reviewing

the literature, several problems were encountered that would cause the

data to be inconsistent. These are listed below:

B13
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1. The sampling time did not extend past the basin lag time

which means most of the samples were collected before the

peak discharge occurred and the lower concentration of suspended

solids at the end of the runoff are not reflected.

2. The suspended solids 10-15 times the volatile suspended solids

and 30-150 times the BOD concentrations indicate the

suspended solids are probably inert silts.

3. Suspended solids tests were often run with a glass fiber matt

and with concentrations as high as those reported the aliquots

were undoubtedly very small.

4. Low BOD-COD ratios in many cases probably indicate the BOD analysis

was not done with an acclimated seed.

S. No mention of preceeding storm events or time between storm events.

6. No correlation with air pollution.

Table B-6-3 summarizes the Urban Storaater Runoff pollutant loads for

the study area by decade. This data was generated using the weighted average

value of the percent imperviousness of each watershed. These Neighted averages

are presented in Table B-6-4. The results from this procedure were about

5% less than the actual sum of the individual districts.

B14
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TABLE B-6-1

COMBINED SEWER OVERFLOW CHARACTERISTICS

Suspended Solids 200 mg/i
BOD 60 mg/i
COD 220 mg/i
Total Volatile Solids 160 mg/i
Suspended Volatile Solids 120 mg/l
Phosphorus as P 8 mg/l
Nitrogen as N 12 mg/i
Chlorides 161 mg/l

TABLE B-6-2

SEPARATE SYSTEM STORMWATER RUNOFF CHARACTERISTICS

Rural Urban Dense Urban

Imperviousness 5% 25% 55%

Suspended Solids 200 mg/i 300 mg/l 500 mg/i
BOD 3 mg/l 20 mg/l 30 mg/1
COD SO mg/i ISO mg/l 200 mg/l
Total Volatile Solids 35 mg/l 110 mg/l 140 mg/i
Suspended Volatile Solids 25 mg/l 80 mg/i 105 mg/1
Phosphorus as P .2 mg/l .7 mg/i .S mg/l
Nitrogen as N 2.0 mg/i 3.1 mg/l 2.2 mg/l
Chlorides 60 mg/l 160 mg/l 166 mg/l
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TABLE B-6-4

PERCENT IMPERVIOUSNESS
(Weighted Average)

1970 1980 1990 2000 2010 2020

Chargin River Watershed
Separate Systems 6 7 10 14 18 21
Combined Systems - - -

Rocky River Watershed
Separate Systems d 7 9 13 17 22 24
Combined Systems 25 30 30 30 30 30

Cuyahoga River Watershed
Separate Systems 10 13 17 21 24 26
Combined Systems 38 41 43 45 47 47

Lake Erie Watershed
Separate Systems 20 26 30 34 37 39
Combined Systems 46 46 47 47 47 47
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7. Rural Stormwater Runoff

Although the stormwater runoff pollution loads from a rural

area are low as compared to an urban area of equal size, the total

load from rural land in the study is significant due to the large

amount of land in the category. Table B-7-1 shows land usage for

the study area.

Table B-7-2 shows the concentrations of the waste constituents

used for rural stormwater runoff. It is noted that these are the

same as urban storimater runoff ef low percent imperviousness.

Table B-7-3 summarizes the annual rural stormwater pollution

loads by decade for each of the watersheds in the study area.
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TABLE 8-7-2

RUR~AL STORMWATER RUNOFF

Suspended Solids 200 mg/i
B.O.D. 3 mg/i
C.O.D. 50 mg/i
Total Volatile Solids 35 mg/i
Suspended Volatile Solids 25 mg/i
Phosphorus as P .2 mg/i
Nitrogen as N 2.0 mg/i
Chlorides 60 mg/i
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APPENDIX A

SELECTION OF DESIGN STORM

The magnitude of the design storm that a given facility must treat obviously

affects both the storage and treatment cost. In the feasibility study a one

year design storm was chosen, since that is the design currently being used for

all of design work in the Cleveland area at this time. It is the purpose of

this portion of the Survey Scope study to review this decision and compare

designs of 6 months, 1, 3, 5 and 10 years.

The question to answer is - what is the economic and environmental impact

of having a storm greater than the design storm occur? In order to compare

volumes of runoff treated under certain design conditions, Table 1 was prepared

to show the ratios, of the runoff from a 6 month, 1, 3, 5 or 10 year rainfall

to the capacity of a storage treatment facility of various design sizes. Each

design situation has a ratio of 1.00 when the frequency of a storm matches the

design storm chosen to compute the volume of the storage basin.

To further compare these volumes, Table 2 has been prepared to show the

efficiency of stormwater collection and treatment for various storms with differ-

ent designs. Table 2 shows the percentage of total annual runoff time when the

storage and treatment capacity is exceeded by a runoff resulting from a storm

with a frequency greater than that used for the design. Figure 1 shows the

reverse, that is, the percentage of total annual volume treated under the different

storm occurrences and design schemes. It is important to note that the capacity

is exceeded at the later part of a storm runoff occurrence and after the high

concentrations that are normally associated with the first flush have occurred.

Further, it should be noted these percentages will only occur once in the period

of frequency. For example, if the facility is designed for the one year storm

and a rainfall equal to the 10 year occurrence happens, then from Figure 1, 90%

of the total annual volume would be treated. The other 10% would receive

treatment, but the capacity of the facility would be exceeded hydraulically



and the degree of treatment would be reduced. Again this would only occur once

in 10 years. However, within a 10 year period several rainfalls may occur

which would exceed the one year frequency used for design, such as the 5 year,

3 year, 2 year, etc. To illustrate this, a period of record was chosen arbitrarily

from 1950 to 1967, and a detailed analysis of the rainfall data was done. The

results are shown in Table 3.

From Table 3, it can be shown that in a 16 year period only 2.7% of the

runoff exceeded the design value. This is equivalent to 1.7% in a 10 year period

of all accumulated runoff exceeding the 1 year runoff.

Costs were computed on typical areas for storage and treatment facilities

with various design storm criteria. These costs were reduced to a cost per acre

value and compared to the suspended solids removal achieved. This data is

shown on Figure 2. Three treatment schemes were considered:

Scheme A would be the situation where land is available for earth

storage lagoons.

Scheme B would be the situation when land is expensive and not

available in tracts large enough for Scheme A. Storage w~uld be

in concrete storage tanks.

Scheme C would be the situation when no land is available for

storage and treatment would have to be designed for the peak

flow without storage.

Figure 3 compares the percent removal to cost per acre and cost per

percent removal. The treatment technique for the three schemes in Figure 2

and Figure 3 is screening followed by sedimentation, microstraining and

ozonation. The detention time in the sedimentation basin is two days. A

polymer would be used to hasten sedimentation also. Figure 4 compares the

percentage increase in cost to percentage increase in treatment.

Using this data, the design storm for the storage and treatment was



selected. The criteria for the collection system is governed by drainage and

flooding constraints rather than pollution constraints. Generally, the collec-

tion systems were designed to handle a 5 to 10 year storm consistent with the

usual engineering practices.

Referring to these graphs, it can be seen that for a storm water treatment

design greater than one year the cost start to rise sharply. The 3, 5 and 10 year

designs cost substantially more than the 6 month or 1 year; consequently the

choice was then reduced to either the 6 month or 1 year design. When the actual

rainfall data is reviewed in Table 3, it shows that the 6 month storm was

exceeded 35 times in the 16.5 year period. If the one year design storm is

compared to the actual data, it is noted to have been exceeded 17 times. Like-

wise, the 3 year storm was exceeded 5 times. Statistically, this is expected.

Again referring to Figure 4, it is seen that the cost to increase from

a 6 month design to a one year design is about 11% for Scheme A which is the

most commonly encountered scheme. This same increase also reduces the number

of times the facility design is exceeded by fifty percent. Further, using the

one year design will provide greater margin for the inevitable inconsistencies

in rainfall occurrences.

After considering these facts, the 1 year design storm was selected for

the survey scope study.
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TABLE I

Frequency Ratio of Runoff From Given Storm to Capacity
of a Provided by a Design Storm of:

Given 6 Month 1 Year 3 Year 5 Year 10 Year
Storm Design Design Design Design Design

6 Months 1.00 0.68 0.42 0.36 0.25

1 Year 1.47 1.00 0.62 0.52 0.36

3 Years 2.38 1.62 1.00 0.85 0.58

5 Years 2.82 1.92 1.18 1.00 0.69

10 Years 4.06 2.76 1.72 1.45 1.00

TABLE 2

Percentage of Total Annual Runoff Time
Frequency When Treatment Capacity is Exceeded by

of a Runoff From Storm of Given Frequency
Given 6 Month 1 Year 3 Year 5 Year 10 Year
Storm Design Design Design Design Design

6 Months 0 0 0 0 0

1 Year 2% 0 0 0 0

3 Years 6% 4% 0 0 0

5 Years 8% 6% 2% 0 0

10 Years 12% 10% 7% 5% 0
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APPENDIX B

DRAINAGE AREAS CHARACTERISTICS

ROCKY RIVER WATERSHED

Open Length
Total Space % Area of Channel

Area Area to be Channel Slope

Area Designation (ARes) (Acres) Developed (Ft.) Ft./Mile

R-1 716 0 100 (4,500) 23.46

R-2 3,994 0 100 20,000 13.20

R-3 2,112 0 100 21,000 27.65

R-4 845 0 100 (4,500) 58.66

R-5 872 0 100 4,000 92.4

R-6 3,434 0 100 17,000 18.63

R-7 2,222 0 100 1S,000 24.64

R-8 2,544 0 100 8,000 33.0

R-9 266 0 100 4,000 26.40

R-10 6,437 275 96 30,000 31.68

R-11 3,921 0 100 30,000 10.56

R-12 7,484 0 100 40,000 48.84

R-13 7,466 368 96 40,000 46.20

R-14 1,120 0 100 12,000 61.6

R-15 918 0 100 8,000 79.20

R-16 2,213 0 100 15,000 116.16

R-17 1,285 0 100 11,000 148.80

R-18 3,471 0 100 22,000 33.60

R-19 3,177 0 100 15,000 8.80

R-20 4,187 0 100 11,000 52.80

R-21 532 0 100 9,000 76.26

R-22 2,185 321 86 18,000 85.06

R-23 5,197 0 100 26,000 57.87

R-24 3,140 184 95 26,000 56.86



APPENDIX B (Cont'd.)

DRAINAGE AREAS CHARACTERISTICS

ROCKY RIVER WATERSHED

Open Length

Total Space % Area of Channel

Area Area to be Channel Slope

Area Designation (Acres) (Acres) Developed (Ft.) Ft./Mile

R-25 3,155 0 100 27,000 70.40

R-26 762 0 100 7,000 52.80

R-27 2,480 0 100 28,000 60.34

R-28 8,145 0 100 30,000 18.48

R-29 2,553 0 100 14,000 113.14

R-30 1,423 0 100 15,000 65.12

R-31 780 0 100 15,000 52.80

R-32 313 275 92 22,000 38.40

R-33 799 0 100 6,000 158.40

R-34 1,588 0 100 22,000 33.60

R-35 2,736 0 100 18,000 29.33

LAKE ERIE WATERSHED

LE-1 4,362 0 100 20,600 30.75

LE-2 3,232 130 96 6,600 49.60

LE-3 5,758 280 95 7,400 0

LE-4 15,444 1,080 93 55,800 55.35

LE-5 23,396 0 92 41,200 59.59

LE-6 4,980 0 92 10,000 0

LE-7 3,958 0 100 8,600 0

LE-8 2,800 0 100 7,500 0

LE-9 3,398 0 100 12,000 52.8

LE-10 5,115 0 100 23,000 34.43

LE-11 5,298 0 100 33,000 17.6



APPENDIX B (Cont'd.)

DRAINAGE AREAS CHARACTERISTICS

CUYAHOGA RIVER WATERSHED

Open Length

Total Space % Area of Channel

Area Area to be Channel Slope

Area Designation (Acres) (Acres) Developed (Ft.) Ft./Mile

CU-I 2,472 0 100 12,000 30.80

CU-2 4,684 0 100 36,000 77.73

CU-3 3,562 0 100 21,000 82.97

CU-4 23,770 0 100 76,000 37.51

CU-5 12,654 0 100 52,000 51.78

CU-6 3,995 138 97 26,000 38.58

CU-7 4,527 872 81 34,000 43.48

CU-8 8,870 780 92 42,000 72.91

CU-9 1,698 643 63 8,000 191.4

CU-10 1,846 460 76 10,000 147.84

CU-11 2,370 184 93 14,000 82.97

CU-12 340 0 100 7,000 75.42

CU-13 4,500 0 100 28,000 41.48

CU-14 3,425 698 80 18,000 152.53

CU-I5 652 184 72 7,000 98.05

CU-16 1,791 165 91 14,000 82.97

CU-17 1,368 0 100 5,000 78.20

CU-18 551 0 100 4,000 26.4

CU-19 5,730 0 100 23,000 73.46

CU-20 1,515 0 100 15,000 95.04

CU-21 2,057 450 79 14,SOO 196.63

CU-22 1,386 643 S4 12,000 171.60

CU-23 1,240 0 100 3,000 35.2

CU-24 3,388 0 100 17,000 62.1

CU-25 4,472 0 100 23,000 18.36



APPENDIX B tont'd.)

DRAINAGE AREAS CHARACTERISTICS

CUYAHOGA RIVER WATERSHED

Open Length

Total Space % Area of Channel
Area Area to be Channel Slope

Area Designation (Acres) (Acres) Developed (Ft.) Ft./Mile

CU-26 1,221 0 100 10,000 58.00

CU-27 2,874 0 100 6,000 112.20

CU-28 1,634 0 100 11,000 72.0

CU-29 S,914 1,534 75 24,000 11.00

CU-30 1,974 0 100 11,000 52.80

CU-31 1,586 184 89 15,000 56.32

CU-32 2,020 0 100 14,000 128.22

CU-33 1,230 0 100 8,500 62.11

CU-34 2,507 0 100 11,000 12.00

CU-35 11,175 2,507 78 39,000 13.53

CU-36 3,186 0 100 6,000 79.20

CU-37 3,039 0 100 9,000 70.40

CU-38 2,121 0 100 8,500 99.38

CU-39 3,884 0 100 16,000 49.50

CU-40 863 184 79 11,000 120.00

CU-41 1,130 285 75 11,000 153.60

CU-42 1,625 0 100 13,000 77.16

CU-43 3,765 2,635 30 11,400 34.7

CU-44 3,094 464 85 18,000 10.6

CU-45 3,976 0 100 21,000 28.9

CU-46 1,616 0 100 20,400 47.9

CU-47 7,833 1,560 80 38,000 49.3

CU-48 1,625 0 100 10,000 66.0

CU-49 1,304 130 90 8,400 69.1

CU-50 8,228 0 100 35,700 16.3



APPENDIX B (Cont'd.)

DRAINAGE AREAS CHARACTERISTICS

CUYAHOGA RIVER WATERSHED

Open Length
Total Space Area of Channel
Area Area to be Channel Slope

Area Designation (Acres) (Acres) Developed (Ft.) Ft./Mile

CU-51 5,492 1,100 80 16,800 25.1

CU-S2 1,882 94 95 12,600 3.4

CU-53 3,719 0 100 21,000 17.6

CU-54 3,526 350 90 13,200 52.80

CU-55 1,900 0 100 15,000 7.0

CU-56 2,800 0 100 15,000 17.6

CU-S7 1,965 200 90 8,000 69.3

CU-58 7,906 474 94 30,200 25.4

CU-59 2,249 0 100 10,000 63.4

CU-60 2,534 0 100 2,000 158.4

CU-61 3,223 0 100 6,000 88

CU-62 3,150 0 100 23,000 50.5

CU-63 1,423 0 100 11,200 4.7

CU-64 3,324 0 100 8,000 33

CU-65 661 0 100 6,000 114.4

CU-66 3,085 0 100 11,800 53.7

CU-67 2,608 0 100 20,000 22.5

CU-68 1,905 0 100 9,000 70.4

CU-69 1,914 570 70 6,000 17.6

CU-70 6,327 0 100 29,000 24.6

CU-71 2,681 0 100 16,200 29.3

CU-73 1,056 0 100 10,000 79.20

CU-74 1,864 642 66 15,000 49.28

CU-75 2,663 321 88 18,000 23.46



APPENDIX B (Cont'd.)

DRAINAGE AREAS CHARACTERISTICS

CUYAHOGA RIVER WATERSHED

Open Length
Total Space % Area of Channel
Area Area to be Channel Slope

Area Designation (Acres) (Acres) Developed (Ft.) Ft./Mile

CU-76 872 137 85 9,000 52.8

CU-77 2,000 367 82 12,000 57.20

CU-78 3,250 734 78 23,000 34.43

CU-79 1,360 275 80 8,000 79.2

CU-81 486 0 100 5,000 42.24

CU-82 551 0 100 3,000 158.4

CU-83 835 0 100 5,000 95.5

CU-84 677 0 100 4,000 238

CHAGRIN RIVER WATERSHED

CHN-1 2,070 550 74 13,000 20

CHN-2 7,140 1,100 85 29,000 21.8

CHN-3 3,310 370 89 26,000 44.7

CHN-4 1,360 230 84 16,000 135.3

CHN-5 2,460 830 67 16,000 135.3

CHN-6 2,440 0 100 22,000 103.2

CHN-7 690 140 80 6,000 255.2

CHN-8 1,110 0 100 6,000 264.0

CHN-9 1,440 500 66 14,000 98.0

CHN-10 3,130 780 76 13,000 138.1

QiN-11 3,750 1,700 55 15,000 140.8

CHN-12 1,590 410 75 11,000 67.2

CHN-13 2,440 690 72 13,000 97.47

CHN-16 1,600 0 100 10,000 58.1

CHN-17 1,330 0 100 13,000 60.9



APPENDIX B (Cont'd.)

DRAINAGE AREAS CHARACTERISTICS

CHAGRIN RIVER WATERSHED

Open Length
Total Space % Area of Channel
Area Area to be Channel Slope

Area Designation (Acres) (Acres) Developed (Ft.)- Ft./Mile

CHN-18 640 0 100 4,500 152.5

CHN-19 710 0 100 5,000 95.0

CHN-20 690 230 67 7,000 113.1

CHN-21 460 0 100 4,000 171.6

CHN-22 740 so 92 6,500 146.2

CHN-23 1,230 0 100 6,000 184.8

CHN-24 2,760 0 100 17,000 40.4

CHN-25 2,400 640 74 15,000 70.4

CHN-26 1,910 370 81 14,000 113.1

CHN-27 2,670 320 89 12,000 105.6

CHN-28 2,150 0 100 14,000 83.0

CHN-29 660 0 100 8,000 66.0

CHN-30 1,070 0 100 5,000 116.2

CHN-31 1,580 340 79 13,000 40.6

OIN-32 890 0 100 3,000 88.0

CHN-33 910 0 100 6,000 70.40

CHN-34 770 0 100 10,000 37.0

CHN-3S 1,340 447 67 16,000 13.2

CHN-36 2,520 840 67 10,000 26.8



APPENDIX C

DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

ROCKY RIVER WATERSHED

Area

Area Designation (Acres) 1970 1980 1990 2000 2010 2020 *

R-1 716 40 45 45 45 45 45 2

R-2 3,994 10 15 20 25 30 30 2

R-3 2,112 25 28 30 32 35 35 2

R-4 845 40 45 45 45 45 45 2

R-5 872 30 35 40 45 45 45 2

R-6 3,434 10 15 20 2S 30 30 3

R-7 2,222 (10 10 15 20 25 25 3

R-8 2,544 15 18 20 25 30 30 2

R-9 266 25 30 30 30 30 30 1

R-10 6,437 12 15 17 20 25 28 2

R-11 3,921 (10 (10 10 12 15 20 3

R-12 7,484 (10 (10 10 15 20 25 3

R-13 7,466 10 15 20 25 30 30 3

R-14 1,120 <10 (10 10 15 20 25 3

R-15 918 (10 (10 10 15 20 25 3

R-16 2,213 (10 14 17 20 25 25 3

R-17 1,285 <10 14 17 20 25 25 3

R-18 3,471 (10 (10 10 15 20 25 3

R-19 3,177 (10 (10 (10 10 1s 18 3

R-20 4,187 (10 (10 10 12 15 20 3

R-21 532 (10 (10 10 15 20 25 2

R-22 2,185 (10 (10 10 is 20 25 3

*Note: 1 = Combined

2 = Separate
3 = Natural Channel

"- - ' . . .. . I I]! 1 . . . .. . . . . . .



APPENDIX C (Cont'd.)

DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

ROCKY RIVER WATERSHED

Area

Area Designation (Acres) 1970 1980 1990 2000 2010 2020

R-23 5,197 (10 (10 10 15 17 20 3

R-24 3,140 (10 (10 10 15 20 25 3

R-25 3,155 (10 (10 (10 10 15 18 3

R-26 762 (10 (10 (10 10 12 15 3

R-27 2,480 (10 (10 10 15 17 20 3

R-28 8,145 (10 (10 10 15 20 25 3

R-29 2,553 (10 (10 (10 10 12 15 3

R-30 1,423 (10 (10 <10 10 12 15 3

R-31 780 (10 (10 .410 10 15 20 3

R-32 313 (10 (10 10 15 20 22 3

R-33 799 (10 (10 <10 10 12 15 3

R-34 1,588 (10 10 15 20 22 25 2

R-3S 2,736 (10 10 15 20 22 25 2

Total 94,472 Acres

147.61 Sq. Mile

Average Area 2,700 Acres

LAKE ERIE WATERSHED

LE-1 4,362 27 30 35 40 45 45 2

LE-2 3,232 30 35 40 45 45 45 2

LE-3 5,758 30 35 40 45 45 45 2

LE-4 15,444 17 25 30 35 40 45 3

LE-5 23,396 44 45 45 45 45 45 1

LE-6 4,980 56 56 56 56 56 56 1

*Note: 1 = Combined
2 - Separate
3 - Natural Channel



APPENDIX C (Cont'd.)

DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

LAKE ERIE WATERSHED

Area

Area Designation (Acres) 1970 1980 1990 2000 2010 2020

LE-7 3,958 47 47 50 50 50 50 1

LE-8 2,800 40 45 45 45 45 45 2

LE-9 3,398 25 30 35 35 35 35 2

LE-IO 5,115 15 18 20 25 30 30 2

LE-11 5,298 (10 10 12 15 18 20 2

Total 77,741 Acres

121.47 Sq. Mile

Average Area 7,067 Acres

CUYAHOGA RIVER WATERSHED

CU-1 2,472 49 49 50 50 so 50 1

CU-2 4,684 47 47 50 50 so 50 1

CU-3 3,562 40 40 45 45 45 45 1

CU-4 23,770 29 35 37 40 45 45 2

CU-5 12,654 31 35 37 40 45 45 1

CU-6 3,995 12 17 25 30 35 35 2

CU-7 4,527 <10 10 15 20 25 30 3

CL-8 8,870 is 17 22 25 30 30 3

CU-9 1,698 (10 (10 (10 10 12 15 3

CU-10 1,846 (10 (10 10 12 15 20 3

CU-11 2,370 20 23 25 30 35 35 2

CU-12 340 20 23 25 30 35 35 2

'u-13 4,500 (10 10 15 20 25 30 2

CU-14 3,425 (10 14 17 20 25 25 3

CU-15 652 (10 (10 10 15 20 20 3

*Note: 1 = Combined

2 = Separate

3 = Natural Channel



APPENDIX C (Cont'd.)

DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

CUYAHOGA RIVER WATERSHED

Area

Area Designation ( 1970 1980 1990 2000 2010 2020 *

CU-16 1,791 (10 10 15 20 25 2S 3

CU-17 1,368 (10 10 15 17 23 25 3

CU-18 551 (10 10 15 20 25 30 3

CU-19 5,730 (10 (10 10 15 20 25 3

CU-20 1,515 (10 14 17 20 25 25 3

CU-21 2,057 (10 (10 10 12 15 18 3

CU-22 1,386 (10 <10 10 12 15 18 3

CU-23 1,240 <10 10 10 15 20 22 3

CU-24 3,388 (10 10 15 20 25 25 3

CU-25 4,472 (10 10 15 20 25 25 3

CU-26 1,221 <10 10 15 17 23 25 3

CU-27 2,874 <10 10 15 20 25 25 2

CU-28 1,634 <10 <10 10 12 15 17 3

CU-29 5,914 <10 (10 (10 10 12 15 3

CU-30 1,974 <10 <10 <10 10 12 15 3

CU-31 1,586 (10 (10 <10 10 12 15 3

CU-32 2,020 <10 (10 10 15 20 20 3

CU-33 1,230 <10 10 15 20 25 25 3

CU-34 2,507 <10 <10 <10 10 15 18 3

CU-35 11,175 (10 <10 I2 15 17 3

CU-36 3,186 <10 <10 - 12 15 3

CU-37 3,039 <10 I0 (10 10 12 15 3

CU-38 2,121 <10 <10 <10 10 12 15 3

CU-39 3,884 <10 <10 10 12 15 17 3

*Note: I = Combined
2 = Separate
3 a Natural Channel

4;J
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DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

CUYAHOGA RIVER WATERSHED

Are a

Area Designation (Acres) 1970 1980 1990 2000 2010 2020

CU-40 863 <10 (10 <10 10 12 15 3

CU-41 1,130 <10 <10 <10 10 12 15 3

CU-42 1,525 (10 <10 10 10 12 15 3

CU-43 3,76S <10 <10 <10 (10 10 10 3

CU-44 3,094 410 <10 10 12 14 15 3

CU-45 3,976 <10 <10 10 12 14 15 3

CU-46 1,616 <10 <10 10 is 17 20 3

CU-47 7,833 <10 (10 10 is 17 20 3

CU-48 1,625 25 27 30 35 35 35 2

CU-49 1,304 < 10 10 17 25 30 3S 3

CU-SO 8,228 (10 10 12 15 20 25 3

CU-Si 5,492 10 15 17 20 2S 30 2

CU-52 1,882 < 10 10 is 2S 2S 30 3

CU-53 3,719 15 20 25 30 35 40 2

CU-54 3,526 18 20 25 30 30 30 3

CU-SS 1,900 40 42 45 47 so so 2

CU-56 2,800 20 25 30 40 45 45 2

CU-57 1,965 (10 (10 12 20 25 30 3

CU-S8 7,906 < 10 <10 10 12 is 17 3

CU-59 2,249 40 45 so so so so 2

CU-60 2,534 45 so so so so so 1

CU-61 3,223 30 35 40 45 45 45 1

CU-62 3,150 is 23 32 40 40 40 2

CU-63 1,423 35 37 40 45 4S 45 2

*Note: 1 = Combined
2 = Separate

3 = Natural Channel
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DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

CUYAHOGA RIVER WATERSHED

Area
Area Designation (Acres) 1970 1980 1990 2000 2010 2020

CU-64 3,324 50 50 50 50 50 50 1

CU-65 661 45 50 50 50 50 so 1

CU-66 3,085 15 23 32 40 40 40 2

CU-67 2,608 (10 10 1s 20 25 30 3

CU-68 1,905 50 so 50 50 50 50 2

CU-69 1,914 15 20 25 35 35 35 2

CU-70 6,327 20 25 30 35 40 45 2

CU-71 2,681 (10 10 12 15 17 20 3

CU-73 1,056 (10 (10 Q.0 10 12 15 3

CU-74 1,864 <10 (10 (10 10 12 15 3

CU-75 2,663 <10 <10 (10 10 12 15 3

CU-76 872 <10 <10 <10 10 12 15 3

CU-77 2,000 <10 <10 (10 10 12 15 3

CU-78 3,250 (10 (10 <10 10 12 15 2

CU-79 1,360 <10 <10 (10 10 12 15 3

CU-81 486 410 <10 <10 10 12 15 3

CU-82 551 (10 410 (10 10 12 15 3

CU-83 835 < 10 10 12 15 20 25 3

CU-84 677 (10 10 12 15 20 25 3

Total 262,175 Acres
409 Sq. Miles

Average Area 3,197 Acres

*Note: 1 = Combined

2 = Separate
3 = Natural Channel
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DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

CHAGRIN RIVER WATERSHED

Area
Area Designation (Acres) 1970 1980 1990 2000 2010 2020 *

CHN-1 2,070 20 23 27 30 35 35 2

CHN-2 7,140 10 15 20 25 30 35 3

CHN-3 3,310 (10 10 is 25 25 25 2

CHN-4 1,360 <10 <10 10 is 20 25 3

CHN-S 2,460 (10 (110 (10 10 15 18 3

CHN-6 2,440 <10 <.10 10 15 20 25 3

CHN-7 690 e.10 <10 10 15 20 20 3

CHN-8 1,110 ,10 410 10 10 is is 3

CHN-9 1,440 410 410 10 15 20 25 3

CHN-10 3,130 10 15 20 25 25 25 3

CHN-11 3,750 (10 <10 <10 10 12 15 3

CHN-12 1,590 <10 (10 (c10 10 is 17 3

CHN-13 2,440 -10 410 10 13 17 20 3

CHN-16 1,600 410 410 10 12 15 18 3

CHN-17 1,330 (10 e-10 10 12 1s 18 3

CHN- 18 640 4 10 (,10 <10 10 12 1s 3

CHN-19 710 (10 e.10 .0 10 12 is 3

OiN-20 690 410 410 (10 10 12 1s 3

CIN-21 460 <10 410 <10 10 12 is 3

GHN-22 740 ( 10 (10 e.10 10 12 is 3

CHN-23 1,230 <10 10 10 1s 20 25 2

CHN-24 2,760 <10 e-10 (10 10 12 is 3

CHN-25 2,400 ( 10 '10 410 10 12 15 3

CHN-26 1,910 < 10 <l0 <10 10 15 20 2

CHN-27 2,670 4 10 (10 10 1s 20 25 3

*Note: I = Combined
2 = Separate
3 = Natural Channel
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DRAINAGE AREAS PERCENT IMPERVIOUSNESS BY DECADE

CHAGRIN RIVER WATERSHED

Area
Area Designation (Acres) 1970 1980 1990 ZO0O 2010 2020

CHN-28 2,150 <10 <10 ,10 10 12 iS 3

CHN-29 660 <10 410 10 10 12 1s 3

CHN- 30 1,070 .10 410 4-10 10 12 is 3

OIN-31 1,580 41O 4J0 4O 10 12 is 3

CHN-32 890 (1I0 4,10 10 15 20 25 3

CHN-33 910 <10 410 (10 10 12 is 3

CHN-34 770 e10 410 e-10 10 12 15 3

CHN-35 1,340 e10 410 10 12 15 20 2

CHN-36 2,520 e-10 4.10 10 10 12 15 3

Total 61,960 Acres
96 Sq. Miles

Average Area 1,822 Acres

*Note: 1 = Combined
2 = Separate
3 = Natural Channel



APPENDIX D

ONE YEAR STORM HYDROGRAPHS AND LOADS

This appendix has not been included because of its size. It will be

available to interested parties. The original will be included with the

submission of reports to the Buffalo District, Corps of Engineers.



APPENDIX E

SUPPLEMENTAL DATA

In the development of the stormater alternatives, it became necessary

to consider treatment of the 5, 10 and 100 year storm. Therefore, the com-

puter program was used to generate the unit hydrographs for these storms

for each of the 162 drainage districts.

This information was not reproduced due to the massiveness of the data

and the fact that the 1 year storm was chosen for design purposes. The

1 year storm data is presented in Appendix D of this phase report.
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INTRODUCTION

This Survey Scope Study is a continuation of the preliminary work

performed under the Feasibility Study in 1971. The Cleveland-Akron area

was chosen by the Corps of Engineers as one of the five pilot areas in

which to develop a wastewater management program. Three consulting

engineering firms have been selected to work with the Corps in

developing the Cleveland-Akron Survey Scope Study.

Phase I of the study identified the wastewater management problem

with respect to domestic and storm water runoff wastewater as it exists

today and as it is anticipated to exist in the future.

This report covers Phase II of the study which identifies treatment

processes and effectivenoss, design criteria, and unit costs associated

with municipal wastewater treatment facilities and storm water treatment

facilities. This report does not include, however, any data associated with

land treatment of wastewater.

Also included in Phase Ii of the study were the cost estimates of the

twelve alternative plans as developed by Wright-McLaughlin, Engineers.

This report is presented in four sections:

A - Wastewater

B - Stormwater Runoff

C - Alternative Plans - Cost Estimates

D - Related Information
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A - WASTEWATER

1. - TREAThENT PROCESSES AND EFFECTIVENESS

The development of a wastewater treatment plan for a municipality

or political jurisdiction has two basic considerations. First, the

required effluent quality must be established. Secondly, the applicable

process sequence to most economically meet these requirements under local

enviromental constraints must be selected.

In this section, three basic wastewater management treatment goals are

established using State and O.C.E.t guidelines. Existing process technology

is reviewed, and optimum process sequences, as most applicable in

Northeastern Ohio, are selected. Schematic and illustrative flow-concentration-

mass diagrams are used to characterize and compare unit process and system

performance. Influent Oulit-., is prevented in Phose I - Fection 6.

1.1 - WASTEWATER MANAGEMENT GOALS

Table 1 defines the wastewater management goals for Level 1 and Level 2.

Detailed definitions of the required effluent quality are contained in

Appendix C.

Level 1 represents the proposed effluent standards of the State of

Ohio. The quality criteria contained in Level 1 represent the State's

maximum quality criteria. The conventional indices of pollution, such as

the 5-Day Biochemical Oxygen Demand (BOD5 ) and Suspended Solids (SS), vary

as a function of the receiving water classification and dilution availability.

Allowable phosphorus discharges are defined as a function of the receiving

water location and daily discharge volume of wastewater with maximum

removals required by 1980. Ammonia nitrogen residuals vary seasonally as

a function of the stream classification and available dilution. Effluent

*O.C.E. - Office of the Chief of Engineers, Department of the Army
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dissolved oxygen (DO) concentrations are highest for receiving waters

containing cold water fisheries. Allowable fecal coliform bacteria

counts vary seasonally and dictate continuous disinfection.

Level 2 represents the O.C.E. Standards for municipal wastewater

treatment. The major differences between State and O.C.E. standards

are nitrogen removal, COD effluent standards, and increased removals of

BOD5 , ammonia, phosphorus, and suspended solids. The O.C.E. effluent

quality goals are independent of stream classification, dilution

availability, receiving stream location, wastewater flows, and season of

the year. Since the State's maximum effluent DO concentration is more

stringent than the O.C.E. standard, it is assumed that an effluent

DO of 6 mg/1 or more must be achieved in Level 2. The State pH require-

ments were also assumed to apply for the O.C.E. standards.

1.2 TREATMENT TECHNOLOGY

All wastewater and waste solids treatment processes, excluding

disinfection, are designed to promote a gaseous end product or separate

and concentrate dissolved and particulate pollutants. The final gaseous

or solid phase pollutant end product should be inert and of no pollutional

significance in the final disposal site.

Treatment processes can be broadly classified as a function of the

unit process goal. This concept is illustrated in Figures 1 (Wastewater

Treatment: Unit Process Alternatives) and Figure 2 (Waste Solids Treatment:

Unit Process Alternatives), where unit processes are defined in a

generalized sequence of treatment steps such that a final product meeting

any quality level can be achieved. These unit process flow diagrams should

not be regarded as inflexible (often process goals can be and are combined
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in one physical unit) nor complete (rapidly expanding technology prevents

totality) but rather as an illustration of the treatment alternatives

available for application in a municipal wastewater management program.

Definition of the management or water quality goals contained in Table 1

in conjunction with the elimination of economically unattractive or

insufficiently demonstrated alternatives, reduces the multiplicity of

treatment options.

For the purpose of this study, competitive process sequences incor-

porating basic biological and physical-chemical treatment processes for

Northeastern Ohio were developed.

1.21 BASIC BIOLOGICAL TREATMENT SYSTEM

It is safe to conclude that, for the near future, the basic technology

for municipal wastewater treatment will be a biological system combined

with specific physical or chemical treatment techniques. This technology

will most assuredly be applied to large existing wastewater treatment

facilities and can be easily incorporated in new facility design.

In attempt to define tie "typical" wastewater treatment facility

for this area, The 1968 Municipal Waste Facility Inventory (U.S. Department

of the Interior, Federal Water Quality Administration) reports the following

for the Lake Erie Drainage Basin:

1. 98 percent of the population receives some form of wastewater
treatment;

2. 79 percent of the population receives secondary treatment, of which,
93 percent is serviced by the activated sludge process or modifications
thereof.

From the preceding, it can be seen that the foundation for an

effective wastewater management program is already established: wastewater
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collection and transport to a treatment site, and use of the activated sludge

process as the representative treatment concept. Therefore, the

activated sludge process with an aeration contact time of 4.5 to 6 hours

is assumed as the one that must be upgraded to meet the various waste-

water management goals listed in Table 1. The basic activated sludge system is

shown schematically in Fig. 3, with anaerobic solids digestion followed by

vacuum filtration and incineration. Typically, waste solids cake and

incinerator ash are ultimately disposed of upon municipal landfill

operations.

To provide a basis of comparison, the unit and overall equilibrium

process performance of this system was prepared for the estimated 1990

influent wastewater quality as illustrated in Figure 3A. This system

would only meet the proposed BOD S and SS criteria for Ohio's Class III

streams (free flowing, warm water fisheries) if the average upstream

BOD 5 concentration increase was no more than 1 mg/l.

1.22 BASIC PHYSICAL-CHEMICAL TREATMENT SYSTEM

Physical-chemical treatment systems, when applied, will most likely

be at new treatment sites or as additions to existing primary facilities.

In terms of volume, the largest of the new physical-chemical systems presently

proposed will be at Cleveland's Westerly Wastewater Treatment Plant

where a physical-chemical system incorporating single stage lime coagulation

with lime recovery and reuse, recarbonation, filtration and granular

activated carbon adsorption, regeneration and reuse is proposed. Alternative

systems, such as at Rocky River, Ohio, replace lime addition with polymer

applications for suspended solids removal and add metal salts to meet

phosphorus removal requirements. The Cleveland Westerly plant was assumed

A
A6



the representative physical-chemical system for this study and its flow

pattern is shown schematically in Figure 4.

Equilibrium system performance is illustrated in Figure 4A for

the 1990 influent wastewater quality. The system, as proposed, is

designed to maximize the phosphorus removal to lime dosage ratio with

an influent wastewater alkalinity of 175 mg/1 as CaCO At a lime dose

of about 240 mg/i as Ca(OH)2, a reaction pH of about 10.5 should result.

At this pH minimal Mg(OH) 2 precipitation will result and calcium

solubilization will be minimal (thus, maximizing CaCO 3 formation).

Recarbonation is provided to adjust the wastewater pH prior to carbon

adsorption and to solubilize any effluent CaCO 3 to prevent encrustation

of the filter. The filtration system is provided to protect the activated

carbon system from particulate solids. The granular activated carbon system

is shown with air or oxygen applications to prevent problems with septicity

and effluent clarity and to meet effluent dissolved oxygen concentrations.

A 30 percent wastage of calcined ash was assumed in the lime recovery and

reuse system.

The proposed physical-chemical system, as shown, can meet Ohio's

proposed minimum BOD 5 and SS effluent standards for Class I (cold water

fisheries) and Class II (scenic waters) streams when the average BOD5

concentration increase at critical stream flows is less than 0.3 mg/1

and some Class III and Class IV (pooling waters with warm water fisheries)

receiving streams. Ohio ammonia nitrogen effluent standards for November

through March with Class III and IV streams are satisfied if the calculated

ammonia concentration in the stream does not exceed 0.05 mg/l. The 1980

Ohio effluent phosphorus standards are satisfied for discharges of less

than 10 mgd into Lake Erie and its tributaries. If the discharge is into

a lake, reservoir, impoundment or pool, the system meets the proposed
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phosphorus standard only when discharged volumes of wastewater are less

than 1 mgd.

In comparing Figures 3A and 4A, fundamental differences between

biological and physical-chemical systems become apparent. These are

briefly reviewed.

a. Waste Solids

Waste sludge solids are generally higher for a physical-chemical

system. Oftentimes, this is partially compensated for by improved dewaterability.

The utilization of lime rather than a metal salt as the primary coagulant

causes this difference to be especially pronounced.

b. Soluble Organic Removal

Economic and performance success or failure of this process goal in

a biological system is dependent upon the main stream reactor and solids

separation; whereas with a physical-chemical system it is dependent

upon the main stream reactor and sidestream activated carbon regeneration

and reuse. The biological system cannot remove highly refractory

(non-biodegradeable) organics, but when effluent standards are developed

in terms of BOD5 , nondescriminate bio-degradeable and refractory organic

removal by activated carbon make very low HOD5 residuals difficult to

achieve. A biological system metabollically converts about 1/4 to 1/2

of the applied organic carbon to CO2 which is discharged to the atmosphere;

in a strict sense, the physical-chemical system must handle this additional

organic carbon which is not removed until carbon regeneration upon

application of external energy or fuel. Although biological system can

be upset by inhibitory wastes, activated carbon organic adsorption

performance is pH dependent for organic acids and bases, anionic and
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cationic surface active agents, and ampholytes; their removal cannot

be simultaneously optimized for in a municipal wastewater since

adjustment of pH may increase the removal of one organic compound while

suppressing adsorption of others.

c. Costs

Generally, a trade-off is made when selecting biological versus

physical-chemical systems. A physical-chemical system will usually show

lower capital costs with its shorter reactor times. However, its operating

expenditures and energy costs are generally higher than biological

systems because of chemical costs and side-stream regeneration requirements.

In urban areas with very little available land, the smaller land requirement

of the physical-chemical system imparts an obvious advantage over biological

systems. Generally, the physical-chemical components have a shorter life

because of the larger amount of mechanical equipment which in turn tends

to increase the total annual cost.

d. Unknowns

The disadvantages of the more conventional biological systems are

well known and understood because of 40 or more years of experience.

However, there are a number of unknowns about a physical-chemical process

which may reduce its superficial attractiveness. For example, a

lime-carbon system on raw wastewater application has not yet been

supported by the successful demonstration of lime and activated carbon

regeneration and reuse. Temperature influences upon carbon adsorption

effectiveness represent an almost total unknown as well as the

necessary reserve capacity to satisfy largely unbuffered diurnal flow

and organic variations normally exhibited in municipal wastewater

treatment.
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. .. . . i11 1 . . . . . . f . ..6.. . . - . . . .. " ' . .i , i -. ...' . . - " ' ' " " . .~ i IIIi -



In the following sections, these two basic wastewater treatment

concepts are upgraded to meet the effluent quality levels listed in

Table 1. It is thought that these process schemes represent an

optimum and realistic application of today's technology to meet future

treatment goals. Where applicable, fundamental comparisons of

design alternatives are discussed and major risks and unknowns briefly

enumerated.
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1.3 - PROCESS SEQUENCE SELECTION AND PERFORMANCE

1.31 - LEVEL 1: PROPOSED STATE GOAL

BIOLOGICAL TREATMENT SYSTEM: The proposed Ohio effluent standards or

state goal can be met by achieving ammonia oxidation (nitrification), applying

metal salts for phosphorus removal, controlling effluent solids by organic

polymer addition and in-depth filtration, and practicing post aeration. The

upgraded biological system is shown schematically in Figure S. System perfor-

mance is illustrated in Figure 5A. As shown on these figures, the solids

handling system has also been modified to include gravity waste activated sludge

thickening and heat conditioning of the combined raw sludge after storage.

To achieve nitrification, the existing aerator has been separated into

a 1/3 - 2/3 (high rate - nitrifying) volumetric split which would result in a

nitrifying contact time of 3 to 4 hours,-assuming the original aerator contact

time was 6 hours. This new nitrifying contact time should be adequate for

the climatic conditions of Northeastern Ohio. A new final clarifier is necessary

to allow the complete separation of the two distinct biological cultures, designed

for the removal of carbonaceous and nitrogenous oxygen demanding materials

respectively. This system alternative for nitrification was selected over

other possibilities (i.e., chemical additions and solids control in the primary

clarifier, extended aeration) because in a general application this alternative

gives the greatest assurance of economic performance success. It is also most

compatible with metal salt addition for phosphorus removal and maximizes

the potential for a low soluble BOD S residual. S!
Metal salt addition for phosphorus removal was selected because the

chemical requirement is largely a function of the pollutant of concern,

phosphorus, and the required soluble residual. Thus, should phosphorus levels

in the influent wastewater be reduced by local or federal legislation or
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should detergent reformulations occur in the future, the municipality will be

able to reduce metal salt applications and derive proportional savings. As shown,

metal salt additions for phosphorus removal do not require additional capital

facilities other than a chemical storage and feed complex. Any source of

precipitating metal ion, including some industrial wastes, can be used, but

because of the generality of this study the alternatives have been reduced to

commercially available ferric and aluminum salts, i.e., ferric chloride and

alum. Aluminum was selected over ferric iron because of its higher pH value of

optimum phosphorus precipitation (about 6 versus 5), its lower mass of precipi-

tated solids, its precipitate's integrity during reducing conditions, and the

absence of potential color problems in the final effluent. Although the metal

salt can be added to any point in the major process stream, dosing to the

aerator effluent was selected to maximize hydrolysis of influent complex

phosphorus forms, minimize competing soluble phase side reactions due to raw

waste organic components, and minimize floc shearing and upwards pH drift due

to shearing and carbon dioxide stripping in the aerator. Dosing the chemical

to the activated sludge system does not attenuate process performance but,

rather provides a stabilizing influence upon the system due to the weighting

effect derived from the inorganic precipitate within the activated sludge

floc which results in a denser, faster settling floc. Chemical additions

into the secondary also results in the accumulation of chemical precipitate

which provides a buffer against diurnal phosphorus concentration peaks and

lessens the sensitivity of chemical application rates to fluctuations in raw

sewage phosphorus concentrations. A polishing dose of metal salt is added

to the nitrifying activated sludge system to produce the required effluent

phosphorus residual of 0.5 mg/l. By incorporating split-chemical treatment,

only a small additional dose of aluminum is required, and the resultant
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precipitated solids would not be expected to upset the system. The liability

of metal salt addition for phosphorus removal is the introduction of extraneous

ions which, in some instances, can be considered contaminants in their own

right. In the case of alum, approximately 5.3 parts of sulfate are introduced

per part of aluminum added. Although sulfate levels will increase over background

levels, a net dissolved solids increase does not result due to the almost complete-

ly compensating removal of phosphate and other soluble phase pollutants.

Polymer addition and some physical means of final effluent solids control

are design necessities when low phosphorus residuals are required whether or

not low BOD5 and SS residuals are treatment necessities. Polymer addition

usually is a treatment necessity because of the colloidal haze that can occur

with high dosages of precipitating chemicals. Anionic polyelectrolyte addition

in conjunction with aluminum additions has resulted in excellent process stream

clarity after simple sedimentation. The filtration system provides positive

backup for the system and further effluent polishing. A dual 6r multi-media

filtration system has been selected because of the low effluent suspended

solids required. Examining the process streams before (E-2) and after filtra-

tion (FE) in Figure SA shows that although the State BOD S and SS effluent

standards can be met before filtration, precipitated phosphorus in the solids

phase dominates, and effluent solids control by filtration should be provided.

In the final effluent, differences between total nitrogen (N t) and oxidized

nitrogen (N-0) will largely consist of a soluble refractory organic nitrogen

residual with ammonia nitrogen concentrations at trace levels. Lime additions

in the nitrification system for this wastewater were necessary because of

anticipated alkalinity depletions associated with metal salt addition and

nitrification.

Chlorine dosages for disinfection would be reduced due to the absence
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of ammonia nitrogen in the final effluent. No credit was taken for BOD S and

ammonia removal through the disinfection system. Chlorination for final

effluent disinfection is an acceptable practice under current State and

Federal regulations, even though chlorinated effluents can possess a certain

toxicity to aquatic life. If not acceptable in the future, dechlorination

can be practiced by chemical additions, i.e., sodium bisulfite, sulfite,

thiosulfate or activated carbon adsorption.

To produce consistently an effluent with a dissolved oxygen concentration

of 6 mg/l or more in the summer, a post-aeration step is necessary. The

post-aeration step could be added before, during, or after conventional chlori-

nation for disinfection.

In the waste solids handling system, gravity waste activated sludge

thickening was provided over such alternatives as dissolved air flotation,

because it was felt that the weighting action of the inorganic precipitates

should serve as a concentrating aid. Waste activated sludge return to the

primary sedimentation tank was eliminated because of inevitable problems with

solids resuspension and poorer capture. Although no problems would be expec-

ted with the anaerobic digestion system due to the inorganic precipitates,

the additional mass of waste biological solids due to the high rate activated

sludge system, and improved main stream solids capture may impair the operation

of the anaerobic digester. In addition, it is not unreasonable to expect

that the vacuum filter cake for this condition would slightly increase in its

water content. Therefore, the primary digester was converted to a storage

tank, heat conditioning of sludge solids was incorporated, and the secondary

digester was converted to a decanting-storage facility. Heat conditioning

offers the advantages of consistency in vacuum filter operation, increased

cake dryness, high cake BTU values, and a "sterile" end product should conditioned

A14



sludge application to the land be contemplated. Its disadvantages center upon

the magnitude of volatile solids solubilization which, if not completely

biodegradeable, can deteriorate effluent organic values and will increase the

mass of waste activated sludge. Nitrogen solubilization will be similar to

that encountered with anaerobic digestion achieving 50 percent solids destruction.

If considered in the basic design, the disadvantages associated with heat

conditioning can be compensated for in system sizing.

Whether or not gravity waste activated sludge thickening and heat

conditioning are incorporated, the final effluent from this plant will

easily meet or exceed the proposed Ohio effluent standards. The aluminum-

organic sludge may be incinerated or spread directly on the land. With land

applications, the soil building and fertilizing benefits derived from the

solid's organic fraction will more than compensate for any deleterious

effect associated with the inorganic aluminum precipitates.

PHYSICAL-CHEMICAL TREATMENT SYSTEM: To meet the proposed Ohio efflu-

ent standards, the basic physical-chemical system must be upgraded to provide

additional phosphorus and BOD removal as well as incorporate a physical

system specifically intended for ammonia nitrogen removal. To this end, a

second stage flocculator-clarifier has been incorporated with breakpoint

chlorination followed by additional carbon adsorption. Additional post

aeration is a necessity to meet an effluent dissolved oxygen value of 6 mg/l

or greater. The upgraded physical-chemical system is shown schematically

in Figure 6 with its performance characterized in Figure 6A.

The reaction pH in the first stage flocculator-clarifier must be

increased to 11.5 from 10.5 to achieve the additional phosphorus removal.

This requires the lime dose to increase by almost 80 percent and necessitates

the addition of a second-stage flocculator-clarifier to capture the precipitated
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calcium carbonate follcwing recarbonation to a pH 9.5. This results in an

almost 50 percent increase in waste solids mass due to the additional

calcium carbonate and precipitated magnesium hydroxide. A polishing dose

of metal salts for phosphorus removal was not possible because of a lack of

pH compatibility in the main and/or waste solids streams. The performance and

chemical requirements for phosphorus removal with this system are largely inde-

pendent of incoming phosphorus concentrations but vary as a function of pH

dependent solubility products and the wastewater alkalinity. Thus, the

system is insensitive to diurnal variations in phosphorus concentration but

cannot be expected to return any economic savings should raw sewage phosphorus

levels be reduced in the future.

In a physical-chemical system ammonia nitrogen removal cannot be by

simple conversion to nitrate nitrogen but must be an actual physical removal.

Commonly visualized techniques with today's technology are ammonia stripping,

ion exchange, and breakpoint chlorination.

Ammonia stripping is compatible with lime treatnment at pH values of 11 or

greater but even if ammonia fluxing to the atmosphere were allowed, it suffers

from physical scaling problems and performance limitations at ambient air

temperatures less than 400 to 450F.

Ion exchange using clinoptilolite, a naturally occurring zeolite, can

produce an ammonia nitrogen residual of about 0.5 to 1.0 mg/l but questions

with resin attrition, recovery and reuse as well as ultimate ammonia con-

centrate disposal still remain. If it is assumed that ultimate ammonia

disposal to the atmosphere is not allowed, four alternatives for disposal of

waste brine remain: breakpoint chlorination, biological nitrification and

denitrification, disposal of a weak NH 4OH solution to an available market, and

evaporation to a point where the dried salts can be handled directly in an

incinerator. Since alternatives one and two offer no particular advantages over

main stream contacting, and alternative three has no application in a generalized
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study, only alternaitve four remains. It is thought, that the cost of drying

this brine would be economically prohibitive in comparison to main stream

breakpoint chlorination.

Breakpoint chlorination, following carbon adsorption for organic nitrogen

removal, will produce a total effluent nitrogen of about 2 mg/i (about 1 mg/i

organic nitrogen, 0.5 mg/l ammonia trichloride, and 0.5 mg/l oxidized nitrogen)

with direct ammonia removal to nitrogen gas. This system suffers from the

liability of dissolved solids addition and generally necessitates chemical

additions for pH control. Clearly, for physical-chemical systems (including

such exotic processes as distillation) the nitrogen removal question through

ultimate disposal may determine their general applicability in wastewater treatment.

Ammonia removal by breakpoint chlorination is proposed as the means of

meeting the proposed Ohio effluent standards for a physical-chemical system

since at this point in time it has the least amount of unknowns and potential

operating difficulties. It has the advantage that operating costs are directly

a function of the applied ammonia mass and the required effluent residual.

Should it be infeasible to handle the magnitude of chlorine indicated, either

by purchase or on-site generation, the alternative technique would be ion

exchange with ultimate ammonia disposal by evaporation and incineration.

As noted in Figures 6 and 6A, the breakpoint chlorination system is

incorporating an expanded disinfection tank following the first stages

of carbon contacting to remove organic nitrogen and competitive chlorine

demanding materials. It is followed by a downflow carbon contactor for

additional solids removal, dechlorination, and additional organic removal

(included any chlorinated hydrocarbons formed during breakpoint chlorination).

No actual organic (COD) removal was taken during the actual breakpoint

operation because of the very slow reaction rates without such catalysts as

A17

j.



ultra-violet radiation. Obviously, effective disinfection and virus kill

will occur during breakpoint chlorination. Post aeration should be provided

either before or after the final stage of carbon contacting.

1.32 - LEVEL 2: PROPOSED TREATMENT GOAL

ADVANCED BIOLOGICAL TREATMENT SYSTEM: Biological nitrogen and refractory

organic removal must be provided to meet the O.C.E. effluent standards. In

terms of new capital facilities, as shown in Figure 7*, the system used to

meet Level 2 must be a denitrification reactor, aerated channel, final clari-

fier and a carbon adsorption system with regeneration and reuse. Process

performance is illustrated in Figure 7A*.

The alternative systems for biological denitrification are suspended

versus attached growth reactors. Denitirfication, like nitrification, is a

temperature sensitive reaction where contacting times per unit mass of

biological flora and cell residence times are both temperature dependent.

A suspended growth reactor was selected over an attached growth system

(coarse filter) because of its greater operating flexibility under the

temperature variations encountered in Northeastern Ohio. Methanol is added

to the system to serve as the driving carbonaceous substrate and to accel-

erate the biological reduction of nitrate to elemental nitrogen gas. The

magnitude of methanol addition is dependent upon the oxidized nitrogen mass

into the unit and the required treatment efficiencies; effluent oxidized

nitrogen values of 1.0 mg/l are easily obtained with no methanol breakthrough.

The polishing metal salt dose has been transferred to the end of the

denitrification reactor and increased to achieve the required phosphorus

residual. Ash shown in Figure 7A*, low phosphorus residuals are easily

achieved with split chemical treatment.

*Federal Effluent Standards refer to standards established by O.C.E. (Office

of the Chief of Engineers).
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The required effluent COD is only achieved with additional treatment

for refractory organic removal even though BOD5 and suspended solids goals

are satisfied after denitrification and filtration. The activated carbon

requirement for this application is only about 1/10 to 1/5 of that associated

with the physical-chemical system upgraded to satisfy the proposed state

effluent standards (Figure 6A). Similar savings are derived in the spent

carbon dewatering and regeneration system and makeup carbon storage. To

produce an effluent free of chlorine toxicity, the disinfection facility

could be located prior to carbon adsorption. However, since the chlorine

dose for disinfection would undoubtedly be low, the disinfection facility

has been left as the final treatment process in the treatment scheme.

ADVANCED PHYSICAL-CHEMICAL TREATMENT SYSTEM: Figure 8* shows schematically

the upgraded physical-chemical system to satisfy the proposed O.C.E. effluent

standards. The system's performance is illustra ed in Figure 8A*. Ozonation

is incorporated as the means of further effluent polishing.

Ozonation was necessary because it is doubtful if a physical-chemical

treatment system incorporating activated carbon adsorption can achieve the

required soluble organic concentrations due to the previously mentioned

pH influences upon adsorption effectiveness. Ozonation will simultaneously

provide further disinfection and achieve the required effluent dissolved

oxygen concentrations.

1.33 - LEVEL 3: MAXIMUM REUSE APPLICATION

In the water rich area of Northeastern Ohio, the probability of waste-

water renovation for direct potable reuse is very remote. However,

the two basic treatment systems have been carried to this point to illustrate

the technological requirements and probabl process performance. Further-

more, although total stream treatment is shown, it is projected that in

*Federal Effluent Standards refer to standards established by O.C.E. (Office
of the Chief of Engineers). A19
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the future, fractions of the major process stream would be diverted to

constant flow minor process sequences specifically designed to produce a

product water to match the intended reuse application.

ADVANCED BIOLOGICAL AND PHYSICAL-CHEMICAL TREATMENT SYSTEMS: To meet

the ultimate product water goal of direct potable reuse, both basic treatment

systems must be upgraded for demineralization and "fail-safe" treatment

redundancy. The unit process selected for this is reverse osmosis. Schematic

flow and process performance diagrams for the upgraded biological system are

shown in Figures 9 and 9A with similar diagrams for the upgraded physical-

chemical system contained in Figures 10 and 10A.

Reverse osmosis was chosen over the other available demineralization

processes (distillation, electrodialysis, and ion exchange) because it is

the one process technique which potentially could replace all the preceding

unit processes. In other words, it offers a capability of backing up and

supporting the total treatment system giving 100 percent pollutant removal

redundancy with the added benefit of demineralization. Such a unit process

is necessary in a closed recycle system because of the potential buildup

of trace organic carbonaceous and nitrogenous pollutants which may be

unremovable in the upstream treatment unit processes.

It is likely that the buildup of these trace pollutants and their

successful elimination will be more of an operational consideration than

demineralization in a closed system and, thus, demand total flow treatment

rather than split treatment to achieve some higher, tolerable dissolved

solids in the final effluent. No other treatment concept offers the

treatment potential of reverse osmosis. Unfortunately, the state of

today's technology will not allow it to supersede the upstream systems

due to flux and membrane fouling limitations. These problems are likely
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to be solved in the future; leaving only the question of what to do with the

waste brine.

In Northeast Ohio, assuming that brine disposal to underground cavities

or surface waters is invalid, there is little choice but to go through an

evaporation system where it must be dried to a point that it can be handled

directly in an incinerator. The water in this brine cannot be recovered

by direct distillation since as the waste volume is reduced the potential

of distillate contamination by organics and residual ammonia will increase,

Multiple redistillation or distillate treatment (carbon adsorption, ion

exchange, etc.) are possible but would mean that higher purity water is

only achieved with smaller recovered produce water volumes. This illustrates

a fundamental fact of wastewater treatment, namely: zero contaminants in a

product water are found only with zero product water.

In the upgraded biological system, the dried minerol salts can be handled

in an expanded incineration system in conjunction with the organic solids.

Whereas, in the upgraded physical-chemical system which incorporates solids

reuse, the evaporated mineral salts must be handled separately in an unique

incineration system to avoid fractional solubilization upon reuse.

Both systems are followed by final chlorine disinfection for consumer

protection in the event of distribution system contamination. An off-

stream storage tank is provided should consumer demands not coincide with

wastewater flows.

Table 2 presents a comparative summary of the effluent quality achieved

from the various levels of treatment as previously described.
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1.4 MISCELLANEOUS DESIGN ASSUMPTIONS

1.41 HYDRAULIC SURGE CONTROL

In the design of these systems, the necessity of dampening hydraulic

surges in the treatment systems has not been mentioned. Generally, for plant

flows of 10 mgd or less, hydraulic surge control would be a worthwhile

consideration because of wide diurnal variations. At higher daily flow

rates hydraulic peaks are usually dampened because of the large service

area. The necessity of providing positive influent flow control would

be subject to the particular flow patterns found or anticipated at the treat-

ment site. If flow equalization or surge control is necessary, an expanded

sedimentation tank receiving the mixed liquor solids from the activated

sludge system designed for the removal of carbonaceous materials would be

recommended for the basic biological treatment system whereas with the basic

physical-chemical treatment system a separate flow equalization chamber

following chemical treatment would be recommended.

1.42 REMOVAL OF HEAVY METALS, PESTICIDES, CHLORINATED HYDROCARBONS, RADIOACTIVE
MATERIALS

In the design of municipal wastewater treatment systems, specific process

designs to remove the above pollutants were not considered since control at

the source has been postulated in these studies. However, many of the unit

processes contained in the treatment sequence can and do provide positive

removals. Generally, with the exception of aeration stripping, the processes

will concentrate these pollutants in waste solid streams which with and without

incineration will reduce the feasible alternative for ultimate waste solids

removal. As a review, the pollutants and unit processes for removal are

summarized below:

Heavy metals - "sorbed" onto biological floc, some precipitated

with alum and trace quantities of sulfide, organic

compounds adsorbed upon activated carbon, excellent

A23
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removal generally found with high pH lime treatment

reverse osmosis should provide good removal. With or

without incineration, possibility of resolubilization

under microbial action in final disposal site exists.

Pesticides and Chlorinated Hydrocarbons - "sorbed" onto biological

floc and can be fractionally stripped into atmosphere

via the biological aeration systems. Adsorbed upon

activated carbon with backup support provided by

reverse osmosis. Permanent oxidation provided under

incineration or carbon regeneration at elevated temp-

eratures.

Radioactive Materials - See heavy metals for removals, complete capture

may be impossible. Final destruction technique is time

dependent upon given half-lifes. Distribution in gaseous,

liquid and solid phases after treatment can be expected.
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2. DESIGN CRITERIA

Design criteria were established for various basic elements of a

wastewater management program for use in the preliminary design

development of the alternative plans.

2.1 DEFINITION OF FLOW TERMS

A definition of flow related terms is provided followed by a description

of the design criteria.

Dry weather flow (DWF) is defined as the flow received at the

plant on days when no precipitation occurs, and when antecedent runoff

is not affecting flow materially.

Average Daily Flow (ADF) is defined as the total annual flow

received divided by 365 days. ADF includes ground water infil-

tration and certain amounts of storm water inflitration and is

the value normally used in the sanitary engineering profession

as the average design flow for treatment units.

Maximum Flow (MF) is defined as the peak hourly flow rate

accepted for full treatment.

Maximum Daily Flow (MDF) is defined as the highest 24 hour flow

received during a year.

Maximum Hourly Flow (MHF) is the flow received in the maximum hour in

a day and represents the peak diurnal flow.

The above values are related as follows:

ADF = 1.1 to 1.2 x DWF Use: 1.15 x DWF
MDF = 1.4 to 1.7 x ADF Use: 1.50 x ADF
MF = 2.5 ADF = 2.9 DWF Use: 3.00 x DWF
1F =1.35 x MDF = 1.35 x 1.6 x ADF Use: 2.50 x ADF
MHF = 1.2 to 1.5 ADF Use: 1.35 x ADF

2.2 MUNICIPAL TREATMENT PLANTS

The design criteria for the conventional activated sludge plant, the

advanced biological treatment plant, and the physical chemical plant are
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discussed in detail in the previous section of this report. The conventional

activated sludge plant and 'ie advanced biological plants were considered

to have a useful life of 35 years. The physical chemical treatment plants

were considered to have a useful life of 25 years.

In calculating these useful lifes, the following rational using a weighted

average was employed:

ADVANCED BIOLOGICAL SYSTEM:

Percent of

Component Useful Life Plant Cost

pretreatment and primary unit 45 years 33.3

secondary, denitrifications and
nitrification un't 40 years 33.3

tertiary units 20 years 33.3

weighted average 35 years

PHYSICAL CHEMICAL SYSTEM:

phosphorous removal, coagulation
sedimentation 40 years 25

carbon adsorption, breakpoint
chlorination ozonation 20 years 75

weighted average 25 years

2.3 LOADING RATIOS

In a treatment process, the various units are designed for both

a hydraulic and pollutant mass loading greater than that of the average

daily flow. Likewise, components of the unit process itself are designed

with different loading factors. Generally, those unit processes such as

sedimentation and physical separation are more dependant upon hydraulic

loading whereas the biological-chemical reactors are more dependant upon

pollutant mass loading.

The following statements define the loading ratios for the advanced
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biological systems. For a physical-chemical system, the carbon absorption

ration would be 1.5 times the average daily flow.

Preliminary, primary and secondary treatment:

Design criteria will be based on ADF with higher loadings

permitted at MF. We therefore expect variations in effluent

quality in thE range of 20-30 mg/l BOD and SS, through the sec-

ondary treatment stage.

Mixed Media Filtration:

Secondary treatment has a definite buffering effect, and the

process effectiveness is related to solids loading as well as

flow rate.

Design Rates: ADF = 2.0 gpm/s.f.

MF = S gpm/s.f.

Biological Nitrification and Dentrifications:

These processes are nitrogen mass and temperature dependent

and are partly effected by detention time. Use conservative

design rates:

Nitrification: ADF = 6 hours detention MF = 4 hours
Denitrification: ADF = 3 hours detention MF = 2 hours
Carbon Adsorption: MF = 1.0 x ADF

Carbon adsorption when it follows filtration (as assumed

herein) is primarily dependent upon dissolved organic concentration.

Flow variations when following biological stabilization have minor

effect. Design based on 3-4 gpm/s.f. 15 minute contact at MF.

Reverse Osmosis:

The reverse osmosis process is dependent upon flux rate, but the

process is capable of exceeding the standards established on some
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constituents. For study purposes, a constant flow rate can be

assumed at ADF, with maximum flow increments by-passed in a split

flow process.

2.4 PUMP STATIONS

Sewage pumping stations must be evaluated based upon average flow

conditions. The pumping station, however, should be sized greater than

the average flow to account for variations in sewage flow and standby capa-

city for mechanical failures. For an average flow of 1 mgd (approximately

10,000 people) or less total standby has been provided. For an average flow

of greater than 1 mgd, 1/2 standby has been provided. In all cases firm

capacity is provided for peak flows with the largest unit out of service.

The need for greater standby capacity in the smaller pump stations is due

to the greater variation in average to peak flows. Cost estimates include

provision of diesel-electric standby power generation.

Sewage pumping stations are generally designed for a 20 year design

period.

The pumping station power costs have been based on a pump efficiency

of 75%, the appropriate pumping head, and a power cost of 1.21t per KWH.

2.5 GRAVITY SEWERS

In determination of sewer slopes, profiles were taken from U.S.G.S.

1:24000; topographic maps. Pipe sizes were based on these slopes and

the resulting discharges from population and flow projections. A peaking

factor was applied to the average discharge. The peaking factor used was

curve A in figure 4 of the American Society of Civil Engineers manual number

37. This curve has been verified in the Northeast Ohio area by previous

studies done by Havens and Emerson. The minimum allowable velocity for 1970
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minimum flows was 1.5 feet per second. The maximum allowable velocity

for peak flows was 10 feet per second. The desired velocity was 3-6

feet per second. The minimum and maximum trench depths were 10 feet and

30 feet, respectively. For depths greater than 30 feet, tunneling was

assumed. Hannings' roughness coefficient of 0.015 was selected for

concrete pipe flowing full.

The gravity sewers were designed based on 2020 design flows with a

useful life of 50 years.

2.6 FORCE MAINS

Force mains were designed for maintaining velocities between 4 and 6

feet per second. The discharges were based on population and flow pro-

jections. Force mains have a minimum cover of 5 feet except for any

required tunneling. Cast iron pipe was considered for lines less than

24-inches in diameter and reinforced concrete pressure pipe was considered

for lines 24-inches and larger in diameter. The roughness coefficient

varies depending upon the character of the liquid (sludge or sewage) pumped

and the pipe material. A minimum pipe diameter of 8-inches was established.

Force mains were designed based on 2020 design flow with a useful life

of 50 years.

2.7 OUTFALL SEWERS

Outfall sewers were based on maintaining velocities of 2 to 4 feet

per second. The outlet location was placed in at least 15 feet of water.

Reinforced concrete pipe was used with a minimum diameter of 18 inches.

Outfall sewers were designed for 2020 design flows.
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3. UNIT COSTS

Table 3 lists the wastewater treatment methods for which capital

construction costs and operation and maintenance costs have been developed.

These costs were developed for use in preparation of cost estimates for

the alternative plans with an ENR construction index of 1740. Capital

costs reflect the construction cost with no contingency allowance, except

for the gravity sewer and force main cost which include 25% for contingencies.

For the estimates construction costs without contingencies were used.

The capital costs are expressed in either Dollars per MGD of plant size

(MGD) or Dollars per Dry Ton per Day of sludge facility size versus plant

size (MGD) or sludge facility size (Dry Tons per Day), respectively. The

operation and maintenance costs are expressed in either Dollars per MG of

wastewater treated or Dollars per Dry Ton of sludge treated plant size (MGD)

or sludge facility size (Dry Tons per Day), respectively. Plant size (MGD)

is based on average daily flow. The reference numbers follow the process

being discussed with the references listed in appendix A.
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TABLE 3

WASTEWATER TREATMENT UNIT COSTS
FIGURE IDENTIFICATION

Capital O&M
Cost Cost

%ctivated Sludge with Primary 11 11A
Phosphorus Removal 12 12A
Chlorination 13 13A
Ozonation 14 14A

Nitrification 15 ISA
Denitrification 16 16A
Coagulation and Sedimentation 17 17A
Microstrainers 18 18A
Mixed Media Filters 19 19A
Carbon Adsorption 20 20A
Breakpoint Chlorination 21 21A

Sludge Thickener 22
Sludge Digestion 23 23A
Heat Treatment 24 24A
Vacuum Filter 25 25A
Incineration 26 26A

Pump Station 27 27A
Gravity Sewer - Urban 28
Gravity Sewer - Rural 29
Force Main 30
Tunnel 31
Deep Tunnel 32

Following is a brief description of these methods to identify assumed

design parameters and cost data references.

Activated sludge with Primary - Figures 11 and 11A represent the total

capital cost and operation and maintenance cost for a conventional activated

sludge plant including preliminary treatment, primary settling tanks,

aeration tanks, (4.5 to 6 hours contact time), final settling tanks, blower

building, and administration and laboratory facilities. These curves do

not reflect any costs for sludge handling. Ref. * 1,4,5,8,19

Phosphorus Removal - Figures 12 and 12A represent the total capital

*For cost data sources see References, Appendix A.
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cost and operation and maintenance cost for phosphorus removal accomplished

through metal salt addition to the aerator effluent. Chemical feed facilities

and housing are the only required capital expenditures. Ref. 4,15

Chlorination - Figures 13 and 13A represent the total capital cost and

operation and maintenance cost for chlorination of plant effluent. A 30

minute contact time at average flow with a chlorine residual of 0.5 mg/l

was the basic design criteria. Ref. 1,8,19,17

Ozonation - Figures 14 and 14A represent the total capital cost and

operation and maintenance cost for ozonation. Costs have been computed for

various dosage concentrations to illustrate the cost fluctuations. It was

assumed that 5 mg/l was adequate for disinfection and 20-30 mg/l was adequate

for COD removal. Ref. 9,11

Nitrification - Figures 15 and 15A represent the total capital cost

and operation and maintenance cost for nitrification. This is accomplished

through modification of the conventional activated sludge plant with a 1/3 -

2/3 volumetric split of the existing aerator which results in a nitrifying

contact time of 3 to 4 hours. A new final clarifier is required to allow

the complete separation of the two distinct biological cultures. The capital

cost therefore assumes addition to a conventional activated sludge plant.

Ref. 10,14

Denitrification - Figures 16 and 16A represent the capital cost and

operation and maintenance cost for denitrification. This includes a denitri-

fication reactor, (3 hours detention) an aerated channel, and an additional

final clarifier. Ref. 10

Coagulation and Sedimentation - Figures 17 and 17A represent the capital

cost and operation and maintenance cost for coagulation and sedimentation

after lime addition. This is a two stage treatment consisting of a flash
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mix chamber, and a flocculator-clarifier basin followed by recarbonation and a

second stage flocculator-clarifier. The lime recovery and reuse system includes

lime mud dewatering, a recalcination reactor and slaker. Ref. 1,4,15,19

Microstrainers - Figures 18 and 18A represent the capital cost and

operation and maintenance cost for microstraining of secondary effluent.

Maximum hydraulic loadings were assumed between 600-800 gal/sq.ft./hr., with

a Mark I (35 micron fabric) screen. Ref. 1,4,16

Mixed Media Filters - Figures 19 and 19A represent the capital cost

and operation and maintenance cost for mixed media filters. Filter loading

rates are based on a hydraulic loading of 2 gpm/sq.ft. for average daily

flow. Ref. 1,4,16,3,18,19

Carbor Adsorption - Figures 20 and 20A represent the capital cost and

operation and maintenance cost for carbon adsorption following filtration.

The design is based on 3-4 gpm/sq.ft. and a contact time of 15 minutes for

average daily flow. Included in this cost is regeneration of the spent

carbon in a high temperature reactor. Ref. 1,4,12,18

Breakpoint Chlorination - Figures 21 and 21A represent the total

capital cost ard operation and maintenance cost for breakpoint chlorination.

This cost includes a small contact chamber and facilities for the chemical

feed equipment. For the physical chemical plant (Level 2) the dosage is

103 mg/l. For the stormwater treatment plant (Level 2) the dosage is 52 mg/l.

Sludge Thickeners - Figure 22 represents the total capital cost for

gravity thickening of waste activated sludge. The design assumes a loading

of four pounds/sq.ft./day. Ref. 1

Sludge Digestion - Figures 23 and 23A represent the total capital cost

and operation and maintenance cost for sludge digester. The design assumes

a 30 day detention period with a percent feed solids of 3.6. Ref. 1,5,18,12
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Heat Treatment - Figures 24 and 24A represent the total capital cost

and operation and maintenance cost for heat treatment. This design assumes

a low pressure oxidation unit with allowances made for shift differential

for various plant sizes. One shift for plants less than 10 mgd, two shifts

for plants between 10-30 mgd, and three shifts for plants greater than 30

mgd. Ref. 6,2

Vacuum Filter - Figures 25 and 25A represent the total capital cost

and operation and maintenance cost for vacuum filters. A loading rate of

4 lbs./sq.ft./hr. was assumed for digested sludge and 10 lbs./sq.ft/hr.

for heat treated sludge. Allowances were also made for shift differentials

for the same plant sizes as for heat treatment. Ref. 1,5,18,2

Incineration - Figures 26 and 26A represent the total capital cost

and operation and maintenance cost for incinerating sludge filter cake.

Allowances were also made for shift differentials for various plant size.

Ref. 5,2

Pump Station - Figures 27 and 27A represent the total capital cost

and operation and maintenance cost for pump station. Operation and mainten-

ance costs are shown for total dynamic heads of 50, 100, and 200 feet. Ref. 4,5

Gravity Sewer - Urban and Rural - Figures 28 and 29 represent the

total capital cost for gravity sewers for urban and rural areas, respectively.

Each figure shows two curves to allow for different depths of cover. This

cost includes sewer cost, excavation, backfill, pavement replacement and

25 for contingencies. The urban cost allows for utility protections, off

site storage of excavated materials, and tighter working conditions.

Force Main - Figure 30 represents the capital cost for force mains.

This cost includes pipe cost, excavation, backfill, allowances for pavement

replacement, and 25% for contingencies.
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Tunnel - Figure 31 represents the total capital cost for tunnel con-

struction. This cost was used for river crossings, railroad crossings, and

in certain instances in heavily urbanized areas.

Deep Tunnel - Figure 32 represents the total capital cost for deep

tunnel construction in shale. The tunnel will be drilled using a shield

type mining machine and lined with a minimum of 18 inches of reinforced

concrete. Ref. 20
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4. MUNICIPAL TREATMENT PLANT DESIGN

4.1 WASTEWATER TREATMENT SCHEMES

The municipal treatment plant design varied from plan to plan

depending upon the level of treatment required or the designated treatment

prior to land treatment. Following is a description of the five wastewater

treatment plant variations. Cost curves were developed by adding appropriate

unit process costs from Figures 11-32.

1) Preliminary Treatment Plant - Figures 33 and 33A represent

the capital and operation and maintenance cost for preliminary

treatment. This cost includes facilities for screening, aerated

grit chambers, and flow measurement. This cost was used in those

plans where aerated lagoons were the method of secondary

treatment prior to land application.

2) Conventional Activated Sludge Plant - Figures 34 and 34A represent

the capital cost and the operation and maintenance cost for a

conventional activated sludge plant including disinfection by

chlorination. This curve does not reflect any- costs for sludge

handling. These costs were used in those plans where secondary

treatment was required prior to land application.

3) Advanced Biological Treatment Plant (Level 1) - Figures 35 and 35A

represent the capital and operation and maintenance cost for an

advanced biological treatment plant to achieve Level 1 criteria.

The schematic diagram of this plant is shown in Figure S. The

costs include those for a conventional activated sludge plant,

nitrification, mixed media filtration, phosphorus removal, and

chlorination. These curves do not reflect any cost for sludge

handling. This plant was used in all Level 1 plans where a water
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based plant was required.

4) Advanced Biological Treatment Plant (Level 2) - Figures 36 and 36A

represent the capital cost and operation and maintenance cost for

an advanced biological treatment plant to achieve Level 2 criteria.

The schematic diagram of this plant is shown in Figure 7. The

costs include those for a conventional activated sludge plant,

nitrification, denitrification, mixed media filtration, phosphorus

removal, carbon adsorption, and chlorination. These curves do not

reflect any costs for sludge handling. This plant was used on all

Level 2 plans where a water based plant was required except for

Plan 11.

5) Physical-Chemical Treatment Plant (Level 2) - Figures 37 and 37A

represent the capital and operation and maintenance cost for a

physical-chemical treatment plant to achieve Level 2 criteria.

The schematic diagram of this plant is shown in Figure 8. These

costs include those for coagulation and sedimentation (two stage

lime clarification), mixed media filters, carbon adsorption,

breakpoint chlorination, downflow carbon, and ozonation. The curve

includes cost for sludge dewatering and recalcination. Costs

do not include handling of the waste ash. This plant was used

for all water-based plants in Plan 11.

4.2 SLUDGE HANDLING SCIEMES

Each of the wastewater treatment schemes described above generate

different quantities of sludge. By referring to the mass diagrams of the

treatment schemes, the sludge quantities generated were determined in

TPD/MGD (Dry Tons per Day per million gallons per day). The following

A92



lists the quantities of sludge generated for each scheme:

Conventional Activated Sludge: 0.645 TPD/MGD

Advanced Biological Treatment Plant (Level 1): 1.06 TPD/MGD

Advanced Biological Treatment Plant (Level 2): 1.14 TPD/MGD

Physical-Chemical Treatment Plant (Level 2): 0.86 TPD/MGD*

*TPD of waste ash from recalcination furnace.

The sludge handling technique varied from plan to plan as described in

the Formulation Phase 1, Synopsis Report, prepared by the Plan Formulators.

Following is a brief description of the four sludge disposal variations used

in the development of the alternative plans cost estimation. The quantity

of sludge generated as previously described was the basis of design of the

sludge handling facilities.

1) Strip Mine Application in Harrison County - The sludges generated in

the biological plants were assumed to be digested and pumped to the main

transmission lines. The land contractor included the cost of the main

transmission lines in his section. Figures 38 and 38A represent

the capital cost and operation and maintenance cost for sludge digestion.

A 5 percent solids concentration of discharged sludge was assumed. Pump-

ing costs and transmission costs to the main transmission line was

based on the data presented in the Unit Cost section. Digestion removal

efficiencies were assumed for the different treatment plant schemes

based on the mass diagrams. For the conventional activated sludge

plant, the dry tons per day discharged from the digester was 53% of the

TPD of sludge generated by the plant. For the advanced biological

treatment plant, Level I and 2, the dry tons per day discharged was

64% of the TPD of sludge generated by the plant.

2) In-basin Agricultural Application - The sludges generated in the
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biological treatment plants were digested and vacuum filtered. The

land treatment contractor included the cost of picking up the filter

cake and applying it to the land in his section. Figures 39 and 39A

represent the capital cost and operation and maintenance cost for sludge

digestion and vacuum filtration. A 20 percent solids concentration

was assumed for the filter cake. Different removal efficiencies were

assumed for the different treatment plant schemes based on the mass

diagrams. For the conventional activated sludge plant the dry tons

per day of solids discharged from the vacuum filter was 60% of the TPD

generated by the plant. For the advanced biological treatment plant

(Levels 1 and 2), the dry tons per day discharged from the vacuum

filter was 64% of the TPD generated by the plant.

3) Incineration - This process includes thickening of the waste activated

sludge, storage of the combined sludges, heat treatment, vacuum

filtration, and incineration. Figures 40 and 40A represent the

capital cost and operation and maintenance cost for this incineration

scheme. Only sludge generated in the advanced biological treatment

plant was incinerated. The resultant dry tons per day on ash was

35% of the dry tons per day of sludge generated by the plant.

4) Ash Disposal - This sludge handling technique disposes of the

waste ash from the incinerators in a sanitary landfill. The cost

used for this technique was $6 per dry ton of ash. This cost was

used for the disposal of the waste ash from the recalcination fur-

nace and for the disposal of the ash from the incineration disposal

scheme.

4.3 Cost Comparison

Tables 4 and 5 present the component costs for the advanced
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biological treatment plants and the physical-chemical treatment plants at

Level 2. The tables show the costs used in the Chicago Regional study

versus that used in the Cleveland Regional study.

TABLE 4

ADVANCED BIOLOGICAL TREATMENT PLANT (LEVEL 2)

Chicagol Cleveland
Capital2 O*M Capital O&M
$1000/mgd $/MG $10001mgd $/MG

Primary and Secondary 367 60 420 76

Phosphorus Removal3  118 50 10 45

Nitrification & Denitrification 136 35 106 38

Mixed Media Filtration 49 1s 47 18

Carbon Adsorption 165 68 175 45

Post Aeration 6 10 12 10

Chlorination 4 4 10 8

TOTAL 845 242 780 240

Chicago Plant with
Phosphorus removal used
in Cleveland Plant 737 237 780 240

1.) Reference: Regional hastewater Management Systems for the Chicago

Metropolitan Area, Technical Appendix, Office of the Chief of
E~ngineers, Department of the Army, March, 1972.

2.) Capital Costs from the Reference were adjusted from an ENR of
1850 to 1740.

3.) The Chicago report used a tertiary process for phosphorus removal
whereas the Cleveland report incorporated phosphorus removal into
the secondary plant.

A95

: G. . . , , • ,



TABLE 5

PHYSICAL-CHEMICAL TREATMENT PLANT (LEVEL 2)

Chicagol Cleveland
Capital2 O&M Capital O&M
$1000/mgd $/MG $1000/mgd $/MG

Phosphorus Removal3  118 50 110 82

Carbon Adsorption 165 68 175 45

Mixed Media Filtration 49 is 47 18

Post Aeration 6 10 - -

Ammonia Removal 150 72 - -

Chlorination 4 4 - -

Downflow Carbon - - 83 23

Breakpoint Chlorination - 10 47

Ozonation - - 34 31

TOTAL 492 219 459 246

1.) See Note 1, Table 4.

2.) See Note 2, Table 4.

3.) Same as Coagulation and Sedimentation in the Cleveland Study.
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B - STORNWATER RUNOFF

This section of the Phase II report discusses the treatment of urban

stormwater runoff as part of the total wastewater management study. The

wastewater management goals for stormwater are the same as defined in

the wastewater section for the O.C.E. goals; however, for the State

goals, screening and sedimentation followed by microstraining and

disinfection were established to be adequate. t'he State or Level 1

stormwater effluent quality criteria is different from wastewater due to

the character of the constituents of runoff. A large percentage of the

suspended solids in stormwater runoff would be categorized as inert

suspended solids for which the State allowable concentrations can be

satisfied by the unit processes considered.

1. TREATMENT PROCESSES AND EFFECTIVENESS

Stormwater runoff flows are intermittent and have high peak rates.

Quality of storm runoff varies widely during the storm and from one storm to

another because of the hydrologic factors involved, such as percentage of

imperviousness of the drainage area, rainfall intensities and duration and

antecedent rainfall. A feasible treatment process requires a storage basin

to reduce the peak rates so that treatment units may be sized for lower

rates of flow. It is also economical to utilize the storage basin for

sedimentation in order to capture a substantial part of suspended solids,

BOD and other pollutants. The storage basin will serve also as a

means to mix the stormwater and produce a more homogeneous mixture which

approaches the average quality assumed for design.

1.1 PROCESS CONSIDERATIONS

Process considerations for stormwater treatment facilities include the

following:
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(a) Hydraulic surge control and storage to reduce instantaneous
maximum hydraulic rates to treatment;

(b) Capability of providing immediate service at or near maximum
efficiency with low degree of operator attention;

(c) Avoidance of substantial inventory in idle capital equipment, i.e.,
maximize flow dependent operating expenditures;

(d) Self-contained process sequence exclusive of solids disposal.

1.2 STORMWATER RUNOFF TREATMENT SYSTEMS

As a function of the stormwater source, treatment systems and their

rationale are presented herein.

1.21 LEVEL 1 - SEPARATE STORMWATER RUNOFF TREATMENT SYSTEM

Figure Bl shows a schematic diagram for separate stormwater treatment

to Level 1. The process includes: coarse screening, storage and sedimentation

basin (which may be earth or concrete), and a pumping station to pump storm-

water from the basin to a microstrainer installation. Disinfection of storm-

water by ozonation follows before flow is finally discharged to streams, rivers

or Lake Erie. Microstrainer backwash is treated by sedimentation. Earth

basins will normally include three cells to provide for periodic sludge

removal by bulldozing and trucking or piping to landfills or the central

sludge disposal site. Concrete basins will be provided with mechanical sludge

collectors, and sludge will be pumped to a central sludge disposal site.

1.22 LEVEL 1 - COMBINED SEWER OVERFLOW TREATMENT SYSTEM

Figure B2 shows a schematic for combined sewer overflows treatment to

Level 1. This process is similar to that of Figure Bi, described above. The

storage sedimentation basin will be concrete with mechanical sludge collectors

in all cases. Combined sewer areas are highly urbanized with limited

available land, and combined overflows have higher BOD concentration than

separate stormater.
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1.23 LEVEL 2 - SEPARATE STORMWATER RUNOFF TREATMENT SYSTEM

Treatment of separate stormwater largely reduces to one of particulate

solids control and disinfection. However, to meet the proposed Federal

effluent BOD5 and COD standard, soluble organic removal must be provided.

The proposed treatment sequence is schematically shown in Figure B3*with

its performance illustrated in Figure B3A

The pretreatment, and storage and sedimentation tank are the same as

contained in the systems designed to meet the proposed State effluent standards.

Sequentially, in the flash mix and flocculation facilities, powdered activated

carbon, alum, and polymer are added in flow dependent dosages. The powdered

activated carbon (with a cost of about 1/3 the granular activated carbon) is

applied to remove the majority of soluble organics; its use was selected to

minimize the idle granular activated carbon inventory and minimize the required

carbon contacting time in the subsequent downstream filtration process. Alum

is added as a primary coagulant. Some precipitation of soluble phase

phosphorus would be predicted. The organic polymer is applied as a secondary

coagulant for its floc building and strengthening properties. The long

detention time and low surface overflow rate of the storage/sedimentation tank

should result in an effluent with low suspended solids.

The downflow dual media granular activated carbon-sand filter will

provide further soluble organic removal with effluent suspended solids residuals

at a point acceptable to the proposed Federal effluent standards. Backwashing

will most likely not be required during stormwater treatment and will normally

be conducted following a storm with an ozonated backwash stream to remove

accumulated solids and "sterilize" the bed so that bacterial activity is at

a minimum during idle conditions. An alternative to this mode of operation

would be to aerate the carbon bed during idle operation to promote bacterial

removal of the adsorbed organics, and thus, achieve some microbial regeneration

of the carbon. Spent or exhausted carbon is to be trucked and regenerated at

*Federal Goals refer to standards established by O.C.E. B3

(Office of the Chief of Engineers).



the furnaces contained at the regional wastewater treatment plant.

Ozonation is provided for disinfection and final organic polishing or

removal prior to discharge into the receiving body of water.

1.24 LEVEL 2 - COMBINED SEWER OVERFLOW TREATMENT SYSTEM

Combined sewer overflow treatment presents the same technical problems

as municipal wastewater treatment except that it is somewhat more dilute.

System hydraulic loads vary rapidly from zero to peak rate as

influenced by the storm intensity and runoff characteristics of the service

area. Rather than substantially oversize the main wastewater treatment

facility, a treatment facility that could complement or operate at an

isolated location is proposed. Such a system is shown schematically in

Figure B4 with its performance illustrated in Figure B4A. In situations where

the combined sewer overflow treatment system is contained on the same physical

site as the municipal wastewater treatment plant, the latter would be operated

at its peak capacity during the storm with the stormwater treatment installation

to reduce costs.

As shown in Figures B4*and B4A* the only additional unit process for this

treatment system as compared to the sequence proposed for separate stormwater

runoff is breakpoint chlorination for nitrogen removal. Excluding the

polymer application, powdered activated carbon and alum dosages have been

increased for higher organic and phosphorus removal, respectively. A

lower polymer application is possible because of the higher dosage of alum

for phosphorus precipitation. Lime addition in both the flocculation and

breakpoint chlorination systems is for alkalinity control. The granular

activated carbon filter follows breakpoint chlorination to remove any

chlorinated hydrocarbons that may have been formed during breakpoint; no

real organic removal is assumed to result with this operation.

*Federal Goals refer to standards established by O.C.E.

(Office of the Chief of Engineers). B4



1.2S LEVEL 1 and LEVEL 2 - SEPARATE OR COMBINED SEWER RUNOFF

TREATED IN MUNICIPAL PLANTS

As discussed in the wastewater design criteria section, the unit

processes are designed to treat flows greater than average. During the

course of a day, the sanitary flow will fluctuate from a minimum which

usually occurs in the early morning hours to a maximum which usually occurs

at mid-day. Likewise, the flow in the sewers fluctuates by similar cycle.

Under the concept of treating storm or combined sewer runoff in a municipal

plant, the runoff water would be stored in storage basins and discharged

into the sewer systems and carried to the plant during the hours of low flow.

Storage under this scheme becomes a significant cost because of the

volume of runoff water to be treated. The rate at which this can be released

into the municipal system is a function of the plant size. The question is

how much storm water or combined overflow can be taken through the plant

without upsetting the pollutant mass loading and decreasing the efficiency of

the process? The control of the release would have to be routed such that

the release from storage would not increase the flow above the peak design

sanitary flow. The system would have to be flow monitored at several

locations along the pipeline as well as at the plant itself. In systems

with several storage basins releasing stored water, the system would

undoubtedly have to be controlled by on-system-mini-computers and automatically

controlled gates and variable speed pumps. The maximum rate of release is

also a function of plant size as indicated below.

Ratios
Plant Size as
Defined by ADF Q MF Q MDF Q MF

MGD Q ADF Q ADF MDF

0- 5 3.00 1.5 2.0
5-10 2.85 1.5 1.9
10-15 2.70 1.5 1.8
15-20 2.55 1.5 1.7
20-25 2.40 1.5 1.6

Greater than 25 2.25 1.5 1.5
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To compute the maximum flow that can be released, the following

procedure was used:

Example: 100 mgd advanced biological plant.

ADF = 100 mgd

Max. Flow = 225 mgd

Max. Daily Flow = 150 mgd

Maximum Allowable Stormwater Release 225 - 150 = 75 mgd

Average Daily Flow with Stormwater 100 + 75 = 175 mgd

Several units within the treatment scheme must be enlarged to treat

this increased flow. The increase in cost necessary to enlarge the unit

processes is approximately a one-third increase in construction cost over the

plant sized for the municipal average daily flow. The unit processes would

remain the same. Operation and maintenance cost for the additional flow is

the same as for domestic flow.

This particular scheme has several technical difficulties. First,

it has not been attempted in plants with flows of this magnitude. Consequently,

there is an unknown with regards to the efficiency of operation. Second,

if storm water runoff does not need the same degree of ti'atment, there

would be no way of separating the combined flows. Third, t!.e expense of

storm water collection and storage may make the construction of the system

economically difficult and require a phasing of wastewater followed by

stormwater at a later date. Fourth, the diversion of the water downstream

to regional plants will reduce the flow in several reaches of streams

and may completely dry up some small tributaries.

Consequently, the use of this technique in Phase III will require

detailed consideration of a location and type of storage basin, size of

wastewater treatment plant, and capacity and condition of existing sewer

system.

Table Bl presents the alternatives in condensed form.
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2. DESIGN CRITERIA

The design criteria for the stormwater system is similar to the waste-

water system. The unit processes or items that are different are presented

herein.

2.1 COLLECTION

The collection system is that network of pipes required to pick up

the local storm drains and deliver the water to the treatment plant or

storage site. In areas where development is not sufficient to warrant a

storm drainage system but where growth indicates the need at a later decade,

the collection system was laid out to intercept the natural drainage patterns.

The collection system was designed to carry the one year peak flow either

natural or adjusted. The 2020 land use was used for the design. As

discussed in the Phase I report, land use changes were accounted for.

Further adjustments were made in undeveloped areas to account for changing

development patterns and are discussed in Section 3.2.

2.2 ADJUSTMENT FOR PLANNED UNIT DEVELOPMENT ZONING

Stormwater flows can be reduced in future developments by appropriate

planning if the concept of Planned Unit Development (P.U.D.) is adopted.

The storm runoff from the developed portion of the area would be treated,

whereas the runoff from the green space or recreational area would not be

treated. This, of course, is different from the usual urban sprawl development

in that the storm water from the occupied area would be physically separated.

It was assumed that the P.U.D. concept would not be widespread until 1980.

Only areas that have an imperviousness factor of 10% or less in 1980 would be

available for P.U.D. construction. To account for a more dense development

around cities, the projected imperviousness factor also had to be less

than 40% in 2020.
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Figure B5 illustrates the rationale used in the development of the

modified runoff volumes. As the fraction impervious increases, the volume

of runoff increases, from a theoretical Q , at zero fraction impervious.

Q can be calculated as follows:
Q - b - a

Qo 
=  Qb b L - Ia

Q0 = Total annual runoff volume at zero fraction impervious
Qa = Total annual runoff volume for 1970 (m.g.)

% = Total annual runoff volume for 2020 (m.g.)

I = Percent impervious for 1970 expressed as a decimala

Ib = Percent impervious for 2020 expressed as a decimal

Assuming that the total runoff will be treated when an area reaches 0.40

fraction impervious it can be seen that the runoff from the undeveloped

portion will decrease from Q to zero at 0.40 fraction impervious. Knowing

this, the total runoff which must be treated, QM can be calculated:
Qb - Qa

Qm = Ib[2.0b +(Ib - I 1 2 "5 Ib)]'

Q = Modified annual runoff volume to be collected and treated
in 2020 (m.g.).

2.3 STORAGE SEDIMENTATION BASIN WITH SEPARATE TREATIENT FACILITIES

Under the plans with separate treatment facilities, the storage sedi-

mentation basins are of either concrete or earth construction. Concrete

basins are assumed in urban areas where land is at a premium and a public

nuisance or hazard exist. The earth storage basins are assumed in suburban

areas where the basins with adequate buffer zones can be incorporated in the

planning of the area, and cost could be minimized. The balance between

storage and treatment has been optimized and is shown in Figure B6. The

optimum rates of treatment to storage varies from 25 to 40% of the peak

flow. The treatment units are designed to be capable of treating 30%
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of the peak flow, and the storage basin has capacity to store the remainder

of the hydrograph plus two hours detention volume based on the treatment

rate of 30% of the peak flow.

The earth basins would be designed into the developments and utilized

as green space or parks. The storage capacity of the basins is equivalent

of the one year design storms. The treatment units would have capacity to

empty the basin in three days.

The concrete basins would also be used for combined sewage overflows.

Sludge in the combined sewer concrete basins is collected and pumped or

trucked to a municipal plant for final disposal.

Sludge is collected in the separate concrete and earth basins and

taken to a central sludge disposal area.

2.4 STORAGE BASINS WHEN RELEASED TO MUNICIPAL TREATMENT PLANTS

Under the plans where the storm water or combined sewer overflow is

stored and released to plants, the volume of storage is equal to 20% of the

annual runoff for the earth basins and the 1-year storm volume for concrete

basins. In stormwater basins, the pump out capacity is designed to empty

the basin in thirty (30) days and in the combined sewer overflow areas the

pump out capacity is three (3) days. Both concrete and earth basins are

used, with only concrete being used for the combined sewer area. Sludge

is not removed in the concrete basins but is collected and pumped with

the outfall to the municipal plant. In the earth basins, the sludge

would be removed by earth moving machinery on an annual basis.
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3. UNIT COSTS

Table B2 shows a list of various unit capital cost5 of processes used

for treatment of separate stormwater and combined sewer overflows to Level 1

and Level 2. These costs were used in preparation of cost estimates for the

alternative plans, and were based on January, 1972 cost with ENR construction

index of 1740.

3.1 CAPITAL COST

The reference numbers follow the process being discussed.

TABLE B2

SEPARATE STORMWATER AND COMBINED SEWER OVERFLOWS
UNIT CAPITAL COST

FIGURE IDENTIFICATION

Separate Stormwater w/earth Basin - Level 1 B7

Separate Stormwater and Combined Sewer Overflows
w/concrete Basin - Level 1 B8

Separate Stormwater w/earth Basin - Level 2 B9

Separate Stormwater w/concrete Basin - Level 2 B10

Combined Sewer Overflows w/concrete Basin - Level 2 Bll

Earth Basin B12

Microstrainers B13

These processes are briefly discussed below to identify design

parameters, the items included in each process, and the cost data reference.

Separate storm with Earth Basin - Level 1, Figure B7 represents

the total construction cost of treatment as shown on the schematic diagram

of Figure 41, and includes diversion and screening, earth storage and

sedimentation basin, pumping, microstrainers, backwash sedimentation and

ozonation. Ref. 21,1,4,16,9

Sepa,'ate storm and combined sewer overflows - Level 1, Figure B8
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represents the total construction cost of treatment as shown on the

schematic diagram of Figure B2, and includes diversion .ad screening,

concrete storage and sedimentation basin, pumping, microstrainers, backwash

sedimentation and ozonation. Ref. 22,1,4,16,9

Separate stormwater w/earth Basin - Level 2, Figure B9 represents

the total construction cost of treatment as shown on the schematic

diagram of Figure B3, and includes diversion and screening, earth storage

and sedimentation with chemicals, pumping, carbon filter and ozonation.

Ref. 21,1,14,12,9,11

Separate stormwater w/concrete Bisin - Level 2, Figure B10 represents

the total construction cost of treatment as shown on Figure B4, and includes

diversion and screening, concrete storage and sedimentation with chemicals,

pumping, carbon filter and ozonation. Ref. 22,1,14,12,9,11

Combined sewer overflows w/concrete Basin - Level 2, Figure B11 represents

the total construction cost of treatment as shown on Figure B4, and includes

diversion and screening, concrete storage and sedimentation with chemicals,

pumpi.ng, breakpoint chlorination, carbon filter and ozonation. Ref. 22,1,14,12,9,11

Earth Basin Figure B12 represents the total construction cost of

earth storage basin with depth of 10-15 ft. Ref. 21

Microstrainers Figure B13 represents the total construction cost for

microstrainers with a hydraulic loading of 1200-1600 gal./sq.ft./hr.

using a Mark 0 (23 micron) screen.

3.2 OPERATION AND MAINTENANCE UNIT COSTS

Facilities for stormwater and combined sewer overflows treatment

will be intermittently operated to treat flows from rainfall events as they

occur. Therefore, cost data, which is available from various references

and based on continuous operation, was multiplied by a reduction factor

to reflect the intermittent nature of treatment.

B20
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Most of the operation and maintenance unit cost data available was

based on rate of flow, but since rate of flow is variable during each

storm and from one storm to another, it will be logical to base 0 & M

cost on volume of stormwater and combined sewer overflows. To accomplish

this, a detailed design was worked out for a typical storm subdistrict

and all units of treatment were sized for Level 1 and Level 2 according

to the basis of design discussed before. The cost of chemicals required

for each process was also included. Ref. 5,1,4,16,12,22

Following is a summary of this cost analysis:

TABLE B3

OPERATION AND MAINTENANCE UNIT COST

Unit 0 M Cost

Process Dollars/Millior Gallon

1 - Concrete Storage (Based on 20% of Annual Volume) 68

2 - Earth Storage (Based on 20% of Annual Volume) 33

3 - Level 1: Treatment w/Concrete Basin 62

4 - Level 1: Treatment w/Earth Basin 35

5 - Level 2: Separate Stormwater Treatment w/Earth Basin 250

6 - Level 2: Separate Stormwater Treatment w/Concrete Basin 290

7 - Level 2: Combined Sewer Overflow Treatment w/Concrete

Basin 385

The above mentioned operation and maintenance unit costs are

further described below:

Concrete Storage: This storage was sized to receive 20% of the

total annual runoff and would be used to store stormwater or combined

sewer overflows before release for treatment at domestic waste treatment

plant. Concrete storage basin will be provided with mechanical sludge
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collectors. The operation and maintenance cost includes manpower,

materials supply and electric power required for screening, basin with

collectors and pumping.

Earth Storage: Capacity was based on 20% of the total annual runoff

and would be used to store stormwater before release for treatment at

domestic wastewater treatment plant. The operation and maintenance cost

includes manpower, materials supply and electric power required for

screening, basin and pumping.

Level 1 - Treatment w/Concrete Basins: The capacity of storage-

sedimentation basin in this process is designed according to the basis of

design in article II-B-3, and this volume is considerably less than the

concrete storage mentioned above in Concrete Storage. The operation and

maintenance cost includes manpower, materials supply and electric power

required for screening, storage and sedimentation with collectors,

pumping, microstrainers and disinfection.

Level 1 - Treatment w/Earth Basin: The capacity of storage-

sedimentation basin in this process is designed to receive the volume of

one-year storm which is less than 20% of annual volume used for earth

storage mentioned above in Earth Storage. The operation and

maintenance cost includes manpower, materials supply, and electric power

required for screening, storage-sedimentation pumping, microstrainers

and disinfection.

Level 2 - Separate Stormwater Treatment w/Earth Basin: Storage-

sedimentation basin capacity is the same as in Level 1 mentioned above.

Chemical cost is substantial and includes: powdered activated carbon:

89 $/MG, ozone: 50 $/MG, granular activated carbon (make up) 8 $/MG

a total chemical cost of 188 $/MG. In addition to chemical cost, the
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operation and maintenance cost includes manpower, materials supply and

electric power required for screening, flash mixing and flocculation,

storage and sedimentation, pumping, activated carbon filter and ozonation.

Level 2 - Separate Stormwater Treatment w/Concrete Basin: This

process is similar to the one described in Level 2 above except for

concrete storage sedimentation basin with sludge collectors.

Level 2 - Combined Sewer Overflows Treatment w/Concrete Basin: The

capacity of storage-sedimentation basin in this process is the same as

described in Level 1 - Treatment w/Concrete Basins above, and is provided

with mechanical sludge collectors. The chemical cost constitutes a major

portion of the operation and maintenance cost. The chemical cost

includes: powdered activated carbon: 100 $/MG, Lime: 3 $/MG, Alum:

26 $/MG, polymer: 5 $/MG, chlorine for solids stabilization: 35 $/MG,

chlorine for breakpoint chlorination: 22 $/MG, lime for breakpoint

chlorination: 5 $/MG, ozone: 50 $/MG, granular activated carbon (filter

make up) 8 $/MG, a total chemical cost of 254 $/MG.

In addition to chemical cost, the operation and maintenance cost

includes manpower, materials supply, and electric power required for

screening, flash mixing and flocculation, storage and sedimentation, pumping,

breakpoint chlorination, activated carbon filter and ozonation.

Breakpoint chlorination 0 & M cost was based on a chlorine dosage of

8 x ammonia nitrogen concentrators in the influent.
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4. STORM WATER PLAN FORMULATION ALTERNATIVES

This section presents a discussion of the alternatives considered

for storm water treatment in formulation of the wastewater management

plans.

4.1 Design Storm Alternative

A study of the hydrology of the study area, and of the runoff

generated by storms of various intensities and frequencies was

made in the Phase I portion of the Survey Scope Studies. As a

result of these investigations, the 1-year storm was recommended as

the design storm for the runoff collection and treatment system.

For details of this subject, the reader is referred to the Phase I

report, but a discussion of this matter is presented here for

amplification and for comparison with the plans prepared in the

Chicago area studies.

As established in the Phase I hydrologic studies, the

1-year design storm yields runoff at a peak rate of approximately

0.5 cfs per acre, which is the critical design value used to size

elements of the collection system. This is the same runoff rate

used in design of the collection system in the Chicago area studies.

For storms of greater intensity, storm water runoff would be

stored on the surface, in street gutters and in natural depressions

and would eventually be conveyed to the storage and treatment

facilities.

In the present Cleveland-Akron studies, two general plans of

storm water treatment are used, depending on relative economy and

local conditions. Where storm water is to be stored and treated

in the municipal wastewater treatment plants, storage facilities
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were designed to contain 20% of the total annual volume of runoff.

This storage volume is equivalent to the volume necessary to contain

runoff from the 100-year storm, and amounts to 1.26 inches of runoff

over the gross area.

Where storm water is stored and treated at separate storm

water treatment plants, the storage facilities were designed to

contain the 1-year storm, equivalent to approximately 0.4 inches of

runoff. Flows in excess of this volume would undergo screening,

sedimentation and disinfection, so that no storm water flows would

be discharged without some treatment. All flows up to the design

1-year storm would receive complete Level 1 and Level 2 treatment

as called for by the particular alternative plan. In comparing these

criteria to the preliminary design of the Chicago area system,

several important differences in characteristics of the study

area should be noted. Due to the intense urbanization in Chicago,

a higher runoff factor was used, which results in a greater

quantity of runoff from a given storm. As shown in Table B4a,

the runoff from a 1-year storm in Chicago is approximately 1.0 inch

whereas, in the Cleveland study area, the total runoff from a

storm of the same frequency is 0.4 inches. For the 100-year storm,

runoff in the Chicago area, is 2.5 inches compared with 1.26 inches

in Cleveland.

Since the runoff intensity rate of 0.5 cfs per acre was used

in both cases, and in both cases facilities for storage and treat-

ment with municipal wastewater can accept runoff from the 100-year

storm, the two systems are exactly comparable in this regard. It is
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only in those instances in the Cleveland plan where storm water storage

and treatment is handled separately from municipal treatment plants

that the Cleveland design is based on retention and treatment of

0.4 inches, equivalent to the 1-year storm criteria. These figures

are shown on Table B4a.

TABLE B4a

STORMWATER COLLECTION AND TREATMENT
IN CLEVELAND-AKRON AREA

COMPARED TO CHICAGO AREA

RAINFALL-RUNOFF CHICAGO CLEVELAND

1-year storm rainfall 1.80 inches 1.14 inches

I-year storm runoff 1.0 inches 0.4 inches

100 year storm rainfall 4.40 inches 3.60 inches

100 year storm runoff 2.5 inches 1.26 inches

Design discharge for pipes 0.5 cfs/acre 0.5 cfs/acre

Storage and Treatment with
municipal wastewater 2.50 inches 1.26 inches

Storage and Treatment at
separate stormwater plants No comparable plan 0.40 inches

To further discuss this question, cost estimates were prepared

for a collection system adequate to convey the 1, 10, and 100-year

storm runoffs. Using the 1-year collection system cost as a base of

1, the cost ratio of the 10-year collection system would be 1.65,

and of the 100-year systems would be 3.3. Expressed as a percentage

of the total storm water collection and treatment cost, these values

are respectively 32%, 43% and 60%.

The percentage of the total runoff treated under the different

alternates for the 1-year and 100-year storms were computed and
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compared to the Chicago plan. In addition, the estimated pollutant

loads generated and the residual pollutant loads discharged to the

receiving waters were calculated for comparison of the approximate

overall benefit to be derived from the additional expenditures

necessary.

Table B4b shows the total BOD and SS loads generated in the study

area, together with the residual loads discharged to the receiving waters

for a year including a 1-year storm occurrence compared with loads

discharged for a year including a 100-year storm occurrence. The

residual loads are calculated for the 100-year storm design and for

the 1-year storm design, both to Level 2 treatment.

The table shows the reduction in residual loads in going from

the 1-year to the 100-year design to be 0.83 percent of the total

BOD load generated and 6.2 percent of the total SS load generated.

These percentages are for a year including a 100-year storm occur-

rence.

For an average year, the percentage reductions would be even

less. This appears to be a minimal improvement for an increased

expenditure of 60%.

Finally, Table B4c shows a comparison between the Chicago and

Cleveland-Akron designs in teas of residual loads discharged from

the combined and urban stormwater discharges only. (Not including

municipal sewage effluents). Althougi this comparison is only

approximate because of differences in the study area, the table shows

that the residual loads discharged in the two cases are closely

comparable.
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After consideration of these and other factors, the previously

established storm design criteria is confirmed, and is used in the Phase

II and III studies.
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TABLE B5

COST OF INCREASED PROTECTION AND TREATMENT

100 Year Compared To 1 Year Runoff

Ratio of Capital Cost
Level 1 Level 2

Alternative of Treatment with
municipal wastewatek* Earth Basin 1.08 1.06

Concrete Basin 1.67 1.66

Alternative of separate
treatment Earth Basin 2.56 2.52

Concrete Basin 4.37 3.14

*low ratio results because with this scheme the storage

capacity is 20% of the annual volume which is approximately
equal to the 100 year storm. This capacity of storage is
required in order to release low flows that can be conveyed
in existing sewers and not overload the wastewater treatment
plant.
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4.2 STORAGE ALTERNATIVES

The construction of concrete storage basins is more expensive Tman

constructing earth basins. Concrete basins have the advantages of being

covered to prevent accidents, control odors, make sludge col!ection

simpler and uses less land. The earth basins have the advantages of

being less costly, providing additional green space, and could be developed

into recreational areas.

For plans 1 and 2, the storm water runoff plans were formulated in

two ways - one: all concrete basins; second, a combination of concrete

basins and earth basins. With the combination plan, concrete basins

were considered for all dense urban sites or areas that were already

developed with storm and sanitary sewers when infiltration or illegal

cross-connections were a problem. All combined sewer areas were supplied

with concrete basins. The cost comparisons for these plans are shown

in Table B6 and reflect cost for the unadjusted flows as described in 4.3.

For a cost comparison, the plan was computed for a situation having all

earth basins. This, of course, would not be recommended in combined sewer

areas and is presented for cost information only.

TABLE B6
CONCRETE STORAGE COST

Annual
2020 Plant Plant Pipe Pipe Compar.

Volume Capital O&M Capital O&M Value
(NIG/YEAR) ($1000) ($1000/Yr) ($1000) ($1000/Yr) ($1000/Yr)

Plan #1
Concrete & Earth 86,693 784,540 4,309 348,646 2,179 92,330

Plan #1
All Concrete 86,693 1,752,900 5,377 348,646 2,179 160,395

Plan #1
All Earth 86,693 440,000 4,400 348,646 2,179 71,079
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4.3 SENSITIVITY OF FLOW ADJUSTMENT ASSUMPTION

As discussed in Section 2.2, the peak flow and volume were adjusted

for the institutional constraint of zoning. In order to show the potential

benefit of the type of zoning, plans 1 and 2 were computed using the

unadjusted flow rates and volumes. The results are shown in Table B7.

TABLE B7
UNADJUSTED VS. ADJUSTED FLOW COSTS

Annual

2020 Plant Plant Pipe Pipe Compar.
Volume Capital O&M Capital 0 & M Value
(MG/Year) ($1000) [$1000/Yr) ($1000) ($1000/Yr) ($1000/Yr)

Plan #1 & #2
Unadjusted Flow 86,693 784,540 4,309 348,646 2,179 92,330

Plan #1 & #2
Adjusted Flow 74,254 747,886 3,718 345,824 2,156 88,683

4.4 COMPARISON OF LEVEL 1 AND LEVEL 2 LOADS TO RURAL RUNOFF

BOD and suspended solids loads from the urban area, both combined

and separate, and the rural loads are compared to evaluate the significance

of each source and reduction possible by treatment of the urban runoff.

Comparing the rural load contribution to the urban load shows that 6.6% of

the BOD and 28.3% of the suspended solid originates from the rural area.

Table B8 illustrates the net effect on stormwater BOD and suspended

solids residuals as compared to the total stormwater runoff for the study

area. Increasing the degree of treatment from Level 1 to Level 2 increases

the BOD percent removal from 68 to 91 and the suspended solid percent re-

moval from 63 to 71.

This is discussed further in Section 4.6 with respect to the total load

from the study area.
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TABLE B3

EFFECT OF TREATMENT ON STORMWATER
RUNOFF

1970 2020
MG/Yr % MG/Yr.T

VOLUMES

Urban (Combined) Runoff 14,506 12 16,150 12

Urban (Separate) Runoff 20,949 19 65,561 51
Rural Runoff 78,668 69 49,515 37
Total Runoff 114,123 100 131,226 100

2020 1000 lbs. 1000 lbs. Percent of Total
1000 bs./Yr. Removed Residual Removed Residual

BOD

(Urban (Combined) 8,070 6,690 1,380 32 8
(Urban (Separate) 11,099 7,390 3,709 36 18

Level 1 (Rural 1,341 0 1,341 0 6
(Total 20,510 14,080 6,430 68 32

(Urban (Combined) 8,070 7,908 162 38 0.8
(Urban (Separate) 11,099 10,766 333 53 1.6

Level 2 (Rural 1,341 0 1,341 0 6.6
(Total 20,510 18,674 1,836 91 9

2020 1000 lbs. 1000 lbs. Percent of Total
1000 -bs./Yr. Removed Residual Removed Residual

SUSPENDED SOLIDS

(Urban (Combined) 26,908 22,871 4,037 7 2
(Urban (Separate) 183,812 165,430 18,382 56 6

Level 1 (Rural 84,680 0 84,680 0 29
(Total 295,400 188,302 107,099 63 37

(Urban (Combined) 26,908 26,638 270 9 .1
(Urban (Separate) 183,812 181,973 1,839 62 .6

Level 2 (Rural 84,680 0 84,680 0 28.3
(Total 295,400 208,611 86,789 71 29
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4.5 COST OF TREATING NON-SEPARABLE COMBINED SEWER OVERFLOWS

The plans 1 through 12 present cost data for runoff which does in fact

include all runoff resulting from rainfall. These costs are not totally

additive to municipal wastewater treatment cost since a part of this run-

off is in combined sewered areas when the flows are mixed and the storm

water is treated regardless of the scheme. In order to present the appropriate

wastewater management cost, the combined sewer area cost has been separated

from the total stormwater runoff cost. The flow from the combined sewer

areas would be the first to receive treatment.

Table B9 shows the separation. Flows from each area are indicated

and the total capital cost of constructing collection, storage, and treat-

ment facilities are shown.

TABLE B9

COMBINED OVERFLOW COST

Combined Separate Total Capital Cost
Overflow Stormwater ComRined Separate

Plan Level MG/Yr. MG/Yr. $1,0000000 $1,000,000

1 1 16,218 58,036 348 744

2 1 16,218 58,036 348 744

3 2 16,218 58,036 812 1,734

4 2 16,218 58,036 537 1,380

5 1 16,218 58,036 750 801

6 1 16,218 58,036 731 798

7 2 16,218 58,036 338 1,339

8 2 16,218 58,036 369 1,286

9A 2 16,218 58,036 555 1,791

10 2 16,218 58,036 812 1,734

11 2 16,218 58,036 768 1,709

1? 2 16,218 58,036 388 1,049
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4.6 COST OF INCREASED TREAT ENT

The total annual cost of increasing treatment to meet the level 2

goals over level 1 is compared with the increase in pollutant residual

mass loads. This data reflects the incremental removal using plan 1

which was designed both for level 1 and 2 goals.

TABLE B1O

STORM WATER REMOVAL

Total Incremental Incremental
Removal of Removal of Removal Cost of

Parameter Level 1 Level 2 Level 2 Level 2

Suspended Solids 84% 99% 15%

BOD 5  65% 97% 32%

Nitrogen, (Total) 54% 950 41%

Phosphorus 77% 94% 1,%

TABLE B11

MIUNICIPAL WASTE

Total Incremental Incremental
Removal of Removal of Removal Cost of

Parameter Level I Level 2 Level 2 Level 2

Suspended Solids 99% 99% 0%

BOD5  97% 99% 2%
43%

Nitrogen, (Total) 26% 97% 71%

Phosphorus 96% 99% 3%

COD 93% 98% 5%

Table B12 shows the residual loads resulting from the two levels expressed

in pounds per year and also as a percent of the total load. The rural loads

are not treated. The urban load is the total from both the separate and

combined sewered areas.
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The incremental cost of treating storm water to Level 2 is primarily

in the unit process concepts designed for soluble pollutant removal

(i.e., organics, nitrogen and phosphorus), with additional suspended solids

capture. Nitrogen in the storm and combined sewer runoff is an insignificant

percentage of the total when compared to the municipal residual in both

Level 1 and 2. The BOD residual, as shown in Table B12, is 36% of the total

load when compared to Rural and Municipal, and the suspended solids is

20% of the total load. The suspended solids, although they are 20% of the

load, would contain a high percentage of inert materials such as silt.

Level 2 treatment reduces the BOD to 18% and Suspended Solids to 3% of the

total load.

Comparing the residuals, it would appear that the benefit of treating

storm water to Level 2 does not justify the incremental cost.

With municipal wastes, the incremental cost is primarily due to the

unit process techniques required for nitrogen and COD removal.- Nearly the

total load of nitrogen is in the municipal waste and is reduced by 94%

by the Level 2 treatment process over Level 1. If the removal of nitrogen

can be scientifically shown to reduce the euthrophication of Lake Erie,

then its removal should be considered. The incremental cost of Level 2

can be decreased by about 20%, if the COD requirement is reduced. The

additional COD removed for this 20 percent cost increment is largely

refractory or biologically inert. Thus, its immediate influence on the

environment would be minimal whereas its long term affect is unknown.

The necessity for this removal and the associated unit process should be

weighed against, what are now, immeasurable future benefits.
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C. ALTERNATIVE PLANS - COST ESTIMATES

1. - PROCEDURE

Twelve alternative plans have been developed for total wastewater manage-

ment of the study area. These plans are described in detail by the Plan

Formulators, Wright-1cLaughlin Engineers, in their phase report and will not

be duplicated here.

This section of the report presents the cost estimations of the twelve

plans as related to our portion of the study. This portion is described in

the following paragraphs. Plans 1 through 8 were computed to both Levels 1

and 2 in order to better evaluate the merits of the plans.

The procedure for the cost estimation include the calculation of the

following items for each of the major segments involved.

1) Net capital cost - This cost is based on the 2020 design flows and

takes into account the present worth of the existing structures.

2) Annual Capital - This cost is based on a capital recovery factor

multiplied by the net capital cost. The capital recovery factor is

a function of the useful life of the item and an interest rate of

3) Operation and Maintenance - This cost is based on the 2020 design

flow of the particular segment.

2. - COMPARATIVE COST PRESENTATION

Havens and Emerson's portion of the alternative plans cost estimation

is divided into four basic areas to better evaluate the relative features

and costs of each plan. These areas include:

1) Wastewater Treatment Plants - Liquid Phase. Table Cl includes the

cost breakdown for each plan as previously described for the liquid

phase of the wastewater treatment plants and the pipe costs for the

required interceptor systems. Of particular importance in the examination

Cl



of this table is that the cost fluctuations between plans is dependent

upon the quantity of wastewater receiving secondary treatment and the

quantity of wastewater receiving advanced treatment.

2) Wastewater Treatment Plants - Solid Phase. Table C2 includes the cost

breakdown for each plan for the solid phase of the wastewater treatment

plant. There are two important variations which explain the cost

fluctuation between the plans. The first is that each plan has different

combinations of the three techniques utilized for ultimate sludge dis-

posal (incineration, agricultural application, strip mine reclamation).

The second is that different quantities of sludge are being generated

in each plan due to the differences in the levels-of treatment.

3) Storm Water Treatment - Liquid Phase. Table C3 includes the cost break-

down for each plan for the liquid phase of stormwater treatment. There

are four basic schemes of stormwater treatment which should be noted in

the evaluation due to their significant effect on the cost fluctuations

of the plans. The difference is largely due to the variation in volumes

of storage required for each of these schemes. Scheme 1 requires storage

of slightly less than the 1 year storm. Scheme 2 and 3 require storage

of the I year storm. Scheme 4 requires storage of 20% of the annual run-

off, which is the eauivalent of the runoff resulting from a 100 year

rainfall. Table C5 shows the actual storage volumes required for each

plan. Following is a list of the four schemes:

1. Separate storm water treatment (Levels 1 and 2) with discharge

to stream.

2. Storm water storage and treatment with discharge to land treatment.

3. Storm water storage only with discharge to land treatment. This

was done for Plan 12 only.
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4. Storm water storage with discharge to the sanitary system for

treatment at the municipal plant.

4) Storm Water Treatment - Solid Phase Table C4 includes the cost break-

down for the solid phase of stormwater treatment. The quantity of

sludge generated appears to be the most significant variable in causing

cost fluctuations between the plans. This varies depending upon the

method of stormwater treatment.
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CONCRETE/EARTH BREAKDOWNS

TABLE CS

(mg) Capital Cost
Volume (mg/yr) Storage Volume Storage ($1000) No. of Basins

Plan Concrete Earth Concrete Earth Concrete Earth Concrete Earth

1 41,107 33,389 2,815 2,310 427,995 24,414 36 97

2 41,107 33,389 2,815 2,310 427,995 24,414 36 97

3 41,267 32,697 7,813 6,176 1,879,030 32,479 38 98

4 40,577 32,993 7,206 5,078 1,485,840 25,216 35 91

5 39,574 34,489 4,105 2,918 958,080 23,531 33 98

6 39,574 34,489 4,105 2,918 958,080 23,531 33 98

7* 34,197 29,926 4,283 4,837 1,042,300 27,083 37 94

8 42,468 31,060 3,990 4,627 982,705 26,466 39 88

9 41,800 31,120 7,626 6,224 1,640,070 29,415 48 74

10 41,267 32,697 7,813 6,176 1,879,030 32,479 38 98

11 41,267 32,697 7,813 6,176 1,879,030 32,479 38 98

12 40,577 32,993 7,206 5,078 1,261,130 25,216 35 91

*Easterly

Off-Shore Storage 9,107 1,821 5,000 1
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3. - COST SU*IARY

Table C6 summarizes the costs for Plans 1 through 12 as developed tor

the wastewater and stormwater portions of the cost estimation as previously

described. It should be noted again that the cost summaries as presented

here are not the entire plan costs in that they include no cost for land

treatment of wastewater, stormwater, or sludge and no cost for industrial

waste pretreatment.

It should be further noted that with Plan 11, there has been no attempt

to consider the outstanding bonded indebtedness of existing plants that would

be abandoned. This would increase the annual cost. The Plan 11, physical-

chemical, cost estimates do not have the same degree of reliability as the

biological systems since the history of actual construction cost is limited.

C-8
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TABLE C6

A NNUAL COMPARITIVE VALUES*
($1 ,000,000/Yr)

Wastewater Stormwater
Plan Level Liquid Solid Liquid Solid TOTAL

1 1 68 15 87 7 177

1 2 99 16 143 10 268

2 1 43 6 87 7 143

2 2 43 6 143 10 212

3 1 72 12 203 7 294

3 2 104 13 220 9 346

4 1 44 6 157 5 212

4 2 44 6 157 6 213

5 1 70 12 125 9 216

5 2 103 13 169 12 297

6 1 56 9 124 9 198

6 2 73 10 165 12 260

7 1 75 11 137 6 229

7 2 97 12 150 7 266

8 1 50 9 131 6 196

8 2 59 9 139 8 215

9 2 59 7 198 5 269

10 2 104 10 220 7 341

11 2 116 1 214 1 332

12 2 7 - 115 6 128

*These costs include no costs associated with land treatment.
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D - RELATED INFORMATION

1. ELECTRICAL POWER REQUIREMENTS

The electric power requirements needed to treat a given volume of

wastewater were obtained from Figure Dl. Four basic plots are included in

this figure. These represent power requirements per million gallons of

wastewater for primary and secondary treatment, state goals (Level 1),

federal goals (Level 2) and aeration for pre-treatment.

In computing values for plotting the primary and secondary treatment

curve, the electric power requirement was computed for treatment plants

having a wide range of average plant flows. The ratio of kilowatt-hours

to million gallons treated was computed for these various plants initially

for only the diffused, single-stage aeration assuming 1.5 cubic feet of air

required per gallon, 25 cubic feet of air produced per minute per horsepower

and the conversion from horsepower to kilowatts (taking into consideration

motor efficiencies, etc.). The power required for the aeration process was

then assumed to be approximately 60% of the total KWII/MG for primary and

secondary treatment excluding pumping.

Computation of power requirements for state goals (Level 1) includes

power consumed in primary treatment, aeration and by the use of microstrainers.

Five horsepower is needed for every 10 MGD for the microstrainers. Aeration,

which is a combination of 0.7 cu.ft./gal. for high rate activated sludge,

1.5 cu.ft./gal. for nitrifying activated sludge, and 0.1 cu.ft./gal. for

post-aeration, requires a direct ratio of cu.ft./gal. to the power required

for the aeration process of the primary-secondary process. Here, 2.3 cu.ft.

of air per gallon is required compared to 1.5 cu.ft. per gallon of the

primary-secondary process. Power for the primary treatment process is the

same as the previous power requirements for this process.

Dl



O.C.E. goal (Level 2) treatment power requirements are a combination

of electric power used for carbon adsorption, aeration, denitrification

mixing, and primary treatment. The power requirement for carbon adsorption

is based on a total dynamic head of 20 feet and the conversion from

horsepower to kilowatts. Primary treatment requires 40% of the power

required for the combined primary and secondary process. Aeration, which

is a combination of high rate activated sludge aeration (.7 cu.ft./gal.),

nitrifying activated sludge aeration (1.5 cu.ft./gal.), denitrifying

reaeration (0.1 cu.ft./gal.), and post-aeration (0.1 cu.ft./gal.), requires

a direct ratio of cu.ft./gal. to the power required for the aeration

process of the primary-secondary process. Here, 2.4 cubic feet of air per

gallon is required compared to the 1.5 cubic feet per gallon of the

primary-secondary process. Five horsepower is required per MGD for the

denitrification mixing process.

Power requirements for pre-treatment aeration is a constant 700

kilowatt-hours per million gallons. This is obtained by assuming an electrical

power cost of $7/MG at a rate of 1.21t per kilowatt-hour.

Using Figure Dl*, the power required for each plan was computed. The

average plant size for each particular plan was entered onto the abscissa

of Figure Dl and the power requirement in kilowatt-hours per million

gallons was read off the curve of the appropriate treatment level. This

power requirement (KWH/MG) was then multiplied by the total flow for each

plan for the total power required. The power required for each plan is

summarized on Table DI. The total cost for power for each plan can be

computed by multiplying 1.21/KWH times the power required in the

aforementioned table.

*Federal Goals refer to standards established by O.C.E. (Office of the

Chief of Engineers).
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2. WASTEWATER TREATMENT CHEMICAL REQUIREMENTS

A breakdown of the daily chemical requirements for various

treatment processes is summarized on Table D2. Chemicals needed for

both the biological and physical-chemical treatment systems are shown

for a basic system, state goals (Level 1), O.C.E. goals (Level 2), and

the ultimate reuse applications. Each chemical additive is broken down

into a requirement in pounds per day as taken from the mass balance

diagrams for each process. The more stringent goals require more chemicals

for both treatment systems while the physical-chemical process requires

from 2 to 4 times as many chemicals as the biological process.

Table D3 illustrates chemical requirements necessary for each

type of treatment implemented per plan for wastewater only. Plans

meeting federal goals require the most chemicals except where physical-

chemical treatment is utilized as in Plan 11. Plan 12 requires no chemicals

since it only involves the pre-treatment processes. The values for

Table D3 were obtained by multiplying the total flow in each plan for each

distinct process by the total requirements needed in that process as

shown on Table D2.
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3. STORMWATER TREATMENT CHEMICAL REQUIREMENTS

The chemicals required for treatment of stormwater runoff and

combined sewer overflows are illustrated in Table D4. State goals

(Level 1) require no chemicals for both types of flows while it is

necessary to use 872 #/MG and 2310 #/MG of chemicals for stormwater

runoff and combined sewer overflows respectively for O.C.E. goals (Level 2).

Table D5, which is a breakdown of chemical requirements per

plan for stormwater and combined sewer overflow treatment, was formulated

by multiplying the total requirements in #/MG in Table D4 for the various

treatment processes by the flow in each plan for each distinct process.

Plan 11 requires the most chemicals because of the physical-chemical

treatment involved in municipal plant treatment while Plans 1 and 2 require

no chemicals since all treatment meets only State goals without any

municipal plants handling stormwater.
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TABLE D4

- CHEMICAL REQUIREMENTS -

STORMWATER , COMBINED SEWER OVERFLOW TREATMENT

POWDERED GRANULAR
TREATMENT ACTIVATED ALUM(AL + 3 ) POLYMER ACTIVATED CL2  CA(OH) 2 TOTAL
PROCESS CARBON(#/MG) (#/MG) (#/MG) CARBON(#/MG) (#/MG) (#1MG) (#/MG)

STORMWATER
TREATMENT 830 8 8 26 872
(OCE .GOALS)

COMBINED
OVERFLOW 1000 100 4 26 430 750 2310
TREATMENT
(OCE GOALS)

STORMWATER
TREATMENT 0
(STATE GOALS)

COMBINED
OVERFLOW 0
TREATMENT
(STATE GOALS)

D9
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TABLE DS

CHEMICAL REQUJIREMENTS (#/DAY) PER PLAN FOR
STORMWATER & COMBINED SEWER OVERFLOW TREAIMENT

SEPARATE COMBINED MUNICIPAL
PLAN LEVEL STORMWATER OVERFLOW PLANT TOTAL

1 1 _ _0

2 1 _ __ _0

3 2 6,170 45,500 187,000 238,670

4 2 26,200 45,500 20,800 92,500

5 1 __ 24,560 24,560

6 1 8,980 8,980

7 2 68,500 45,500 106,500 220,500

8 2 65,500 80,000 46,650 192,150

9 2 8,150 13,000 126,190 147,340

10 2 6,170 45,500 187,000 238,670

11 2 6,170 45,500 434,500 486,170

12 2 51,500 4,070 55,570
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APPENDIX B

PLANNING INPUT

During the course of this study, the following people, firms, and

agencies were contacted for information or input.

1. Tri County Regional Planning Commission.

2. Geauga County Planning Commission.

3. Department of Natural Resources, State of Ohio.

4. Mr. George Garrett, Department of Health, Division of Sanitary Engineering,
State of Ohio.

S. Three Rivers Watershed District.

6. Geauga County Sanitary Engineers.

7. Portage County Sanitary Engineers.

8. Medina County Sanitary Engineers.

9. County Sanitary Engineers, Group of Northeast Ohio.

10. Burgess and Niple, Consulting Engineers.

11. Willard Schade and Associates, Consulting Engineers.

12. Alden Stilson and Associates, Consulting Engineers.

13. Berlie L. Schmidt, Ohio Agricultural Research and Development Center.

14. James M. Beattie, Ohio Agricultural Research and Development Center.

15. Michael Benza, Jr., Consulting Engineer.

16. Lewis DeBevec, City of Akron.



0 x '3/0 0

C~~ C3( ) /
r33 ~ /30'

=0'.3J.

4 >./33/

:3 C, c 0.-

t. a p'. 2

'0 0 X C mm0 'U w3> 0.3 
13r. /3 (.3 . 0

w 0 00

0 v 0 m 5 0 =

0 -

. .400> .

:j 0/ 00. w

0 4 0 0000.s
0/ -3 0 j w-a

wC 0 0 003300 0 - C0

0D 0- U33 (0

03 4u -0 0 0 3-33 0 0
>' 3' 00 ' . . .0 0

00

0 0 R0 30

w 004 4,0
0 CL

A 0 COL 40 "3.43.a0

0' ~ ~ ~ ~ ~ ~ 0 --0. 3 ~ 3.~a

> .. '' /1. 4 33 0 0.' 2 0
U . 0 ~ - 0 t 3> o333 / 4 4 0 3

43. 0(33'3

.3 n. 2 30 4' / 0- 0 0 W..

r. 00 .33' r ~ 01 .4 2
0 ~ C >2 0> 43 (3443 0 00 O.(3

09 /34 .-33 .3 . .3 .3. . C

.0 C" 0 3 0 24(-4 4

'-31 0.3 (
0 4330 30 a .3.



C

0 in

q E
Ia U.

*0 Li

in.

3iii *4e

q 40o 2U in

0

IL
.4

-4 C

-in
in U U.

--I -in

V V

Li.
o

o 
30

Ci) U.. >04.0. 0~.

0 >4-4-~ 4.4O~
ccl-.

*0 Lii .4- 0C inin i$
C ', - < tO Lio oj zoo moo ~-zc ~ Cit

~ inLiL

ccc u
14.4 00.40 U Lie, in014. L. V. ~

Ci - 0 - -e0) U. .- i CL... z'-4 4.4 C ina .L; Cl. -o .2o .in o.-. o C 4-i -o u-.. in C
14.4U.~

-~ -c c-i -o
C COcc in 4O~~ in2 ,--.-..--~ucc Li

21 .4 .. .. 40) .. iOcc '.-uN4i i-i.42 Ci) 144 Ci Ci CC144 4-. iC Cii
0 * U. t. .4.44 in C, in

i-i I-i
Li in . ii it

in U.Siis..i i.4
4 U. 12101. 0o 1. U. U. .. i C.U in H Ii in in C~iCl C

in cc cc inin. in -. L Li14.4.4cc. Ci Ci HC 04.0, CCC in
U. in3 OOze u0~ CC 00 0 01 LiOCiiu.. - Ii. U.0' 0 - . in .44 in .0 0 .0 -~V 14. *. Li~in. ~.i U. in 4iii4 ~. 3 r.c'..4C Liin-., ~ ~ 10441 ii C

inU. -4 in LiZ Sin. .4 i
inc.. . .41144.iCin

.1.4

CH-ii 4 0
3.4 Z

* C Ii

U..-
ci

i-i

14.



00

0

41

0

44~ 4.

u 0 40 q Z

0 0 0 i

0 441

c- r.4 0 1 0

C: .4 444 0, -

o 4 LI .'

v3 L '.t w

.-- 0 . -.. - 40- a4 4 v :



C
C,

C

Cl

C,

S
o -
C CC

F. 0
z - 4-
o 44

C
CCI -o - -

V -.

U

0

C

-C.,, C--n

(7

S

C

-I -. ..

I
C-p.

* C. -. -

* Ct.,.-j -~C.>~:f C.-. ~ --
* 4 C 4 C. - -* 4 - -. - -

4-. -* I.

C. .- CC..C..St-.. - C
4. C-

'a 4-
- C 5- - -- .4
u ,. .4-C CCC C. C~

CC

CCC -,
CC CC 'a

CC,
CL Cfl C-
C *C -

E *'~-C-~) C
S "C-
.4 tIt.i 4 j
- C iC C.'

Ca C~C
CCfl U - - -

- C C.

C



a
C

I-

4. 0C Si 'N
4. C

C.$5 SI

C
U CC CC

C C C.
1. 0
a.

C
CC. 6

*0

- . C
~0 .~ ~ -
CIC' LI
ICo C uau

a
I- CIs C. C.o

.1 I

C
'2 C..1LI -

F
a. v--v C'
0

CI) CCLI LI
CC c

CC .- C C -,

- 0

'C C.

*1 (CCC

3 1
i~I u I.
a. ~ C C 2

- IC -5 .- IJC,'.
CC:CCCICCCCC -~. -~-.----.-..~ ~ -. - -~ . I -:Vt t.'ia.'.,$ .('. .- Ia 0CCI P- - C

IL P U I-" ILL-i.;. C -~ C -cc .. -Ci '.C 0 Ci Ci Ci '$ '~ 0 C ~C I ,- 'N 'N e-.. - n r -.C 'C ) *n C. .3, - -.5 ., .2UL.CJUUUUUUU INI -. 0.2-0 .-.. sc~.rn ci - ~ CsC

'iC'N OOCC.270c.2co.-. a t*- ~ C.
COO OO00000CsOo C, r-.itiu~. ... -

a
* C, a.'7

aIC ..-I .3 LI
7; 0 -

.ia. ~ 4, *9
~.tZ $51. -

FOCr u c .- ~.. Vci :i&.... '.i.u... a a.0 II ~C -' -1 -5 ~J -, C- *) I- 21 Ci C. C. .~. C. -.
-

5
1i--IC;.-'.a21... C --, ~J .. J$ ~j O J C-C C 1.0 *MLIj4I~dC~.' 'CC. C,

'C 'O''.iJC.PtCIi:..C.C :-. r
<-cIflI!C'..0:U,,..1'1- U .v, .rUZ2cr..o:z-..::c,

CC. I..

4.



U.S. ARW CORPS OF ENGINEERS
BUFFALO DISTRICT

SURVEY SCOPE STUDY
FOR

WASTEWATER MANAGEMENT PROGRAM

Contract Phase Report
Phase III

Time Phasing of
Selected Alternatives

Prepared by
HAVENS AND EMERSON, LTD.

Cleveland, Ohio

October, 1972
Under Contract No.: DACW49-72-C-0048



TABLE OF CONTENTS

INTRODUCTION.........................................................A

A. HETHODOLOGY...................................................... A2

1. WASTEWATER MANAGEMENT GOALS.................................A2

2. BASIS OF DESIGN.............................................A3

2.1 MiUNICIPAL WASTEWATER...................................A3
2.2 STORMWATER.............................................A3

3. DESIGN CRITERIA.............................................As

3.1 MUlNICIPAL WASTEWATER...................................AS

3.2 STORMWATER.............................................AS

4. COST ESTIATING TECHNIQUE...................................A7

4. 1 ECONOMIC COMlPARISON....................................A7
4.2 ANNUAL COSTS...........................................A9

B. PLAN SELECTION................................................... Bl

1. PLAN A.................................................... R

2. PLAN B...................................................... B7

3. PLAN C...................................................... B10

C. COST OF SELECTED PLANS............................................I

1. COST OF MJNI(:IPAL PLANTS....................................C2

1.1 PLANA................................................. C2
1.2 PLAN B.................................................C2
1.3 PLAN C................................................. C2

2. STORMIWATER PLANTS............................................C9

2.1 PLAN A.................................................C9
2.2 PLAN B.................................................C9
2.3 PLAN C................................................. C9

3. COST SUMMARY................................................C14



TABLE OF CONTENTS (Cont'd.)

Page

D. EARLY ACTION PROGR S ......................................... D1

1. DEMONSTRATION PROJECTS ................................... D2

2. MONITORIN PROGRA......................................... DS

E. RELATED ENVIRON 'ENTAL EFFECTS ................................... El

1. CHEIICAL REQUIREMENTS .................................... E2

2. POWER REQUIREMENTS ......................................... ES

3. AIR POLLUTION ............................................... E7

4. LAND. ........................................................ E9

S. klANPOWER .................................................... EO

APPEND ICES

APPENDIX A - COMPUTER PR!T'OUTS PLAN A TO LEVEL TI

APPENDIX B - COMPUTER PRINTOUTS PLAN B

APPENDIX C - COPUTER PRINTOUTS PLAN C

APPENDIX D - SUPPLEENTAL APPENDIX PLAN A TO LEVEL I



LIST OF TABLES

Papge

Al Capital Costs ................................................. A1O
A2 Operation and Maintenance Costs ............................... All
A3 Annual Cost ................................................... A12

Bi Plan A - Description .......................................... BS
B2 Plan B - Description .......................................... B3
B3 Plan C - Description .......................................... Bll

Cl Plan A - Municipal Total Present Worth ........................ C3
C2 Plan A - Municipal Total Annual Cost .......................... C4
C3 Plan B - Municipal Total Present Korth ........................ CS
C4 Plan B - Municipal Total Annual Cost .......................... C6
CS Plan C - Municipal Total Present Worth ........................ C7
C6 Plan C - Municipal Total Annual Cost .......................... C8
C7 Plan A - Total Present W'orth Storr,-ater Treatment ............. CIl
C8 Plan A - Total Annual Cost Storr,,ater Treatment ............... ClI
C9 Plan B - Total Present ;',orth Stormr¢ater Treatment ............. C12
CIO Plan B - Total Annual Cost Storm:ater Treatment ............... C12
C1l Plan C - Total Present Worth Storr.ater Treatment ............. C13
C12 Plan C - Total Annual Cost Storir, ater Treatment ................ C13
C13 Su.ary - Total Present Worth .................................... CIS
C14 Summary - Total Annual Cost ...................................... C16

DI 'ater Quality Monitoring Program Continuous Observation
S ites .................................... .................... D 7

D2 W'ater Quality Monitoring Progran P'riodic (,bservation
Sites ..................... D9

D3 Estimated Cost of '!onitoring Program .......................... 1)10
D4 Suggested Mininum '!easure. ent of ;-'tltewater Inputs ............ 0I 1
DS Additional Requirer-.-nts of Wastcwater Inputs .................. DlI

El Chemical Requirements - !unicipal Fl;,s.......................... F2
E2 Chemical Require-ents - Stor,..,ater Flc;.-s ...................... E3
E3 Power Requirements. ............................................ is
E4 Po.,er Generating Station Capacitlcs in 19,"....................E6
ES Incinerator Emissions Sur-ary .................................... E8
E6 Acres Required for ;.iter Based r,.t:-,:nt 'lants ............... L9
E7 :!anpower Pequirements for Storr-.,ater ,rod ,astewater

Plants in 2020 . .............................................. Ell

NOTE: Additional Tables are included in Appendix P



INTRODUCTION

The Cleveland-Akron area was chosen by the Corps of Engineers as

one of the five pilot areas in which to develop a wastewater management

program. This Survey Scope Study is a continuation of the preliminary

work performed under the Feasibility Study in 1971.

The planning efforts of this program have been divided into the

following areas: plan formulation, domestic wastewater and stormwater

runoff, industrial wastewater, land treatment, and plan evaluation.

Havens and Emerson, Ltd. has been responsible for the domestic wastewater

and stornwater runoff portion.

Phase I of the study identified the wastewater management problem

with respect to domestic wastewater and stormwater runoff as it exists

today and as it is anticipated to exist in the future.

Phase II of the study identified treatment processes and effectiveness,

design criteria, and unit costs associated with municipal wastewater

treatment facilities and stormwater treatment facilities. Also included

were cost estimates of twelve alternative plans for wastewater management

of the study area.

Upon completion of Phase I, three of the alternative plans were

chosen by the Corps of Engineers for further investigation. This Technical

Appendix covers Phase III of the study, which will develop a thorough cost

presentation of these three plans, present recommendations for early

action programs, and evaluate related environmental effects.

Al



A - METHODOLOGY

1. WASTEWATER MANAGEMENT GOALS

Level 1 represents the proposed effluent standards of the State of Ohio.

Level 2 represents the O.C.E. Standards for wastewater treatment effluents.

The Phase II report discusses these wastewater management goals in detail.

The twelve alternative plans formulated in Phase II of the study were

designed to achieve either Level 1 or Level 2 effluent criteria. In other

words, not all plans were specifically formulated to achieve the same

effluent criteria. However, in the wastewater and stormwater treatment

portion of the Phase II study, costs for Plans I through 8 were computed

based on achieving both Level I and Level 2, to better evaluate the merits

of each plan.

In Phase 1I1, the achievement of the wastewater management goals are

based upon guidance provided by the Corps of Engineers (NCBED-PB 31 January

1973) to comply with the Corps interpretations of the Federal Water Pollu-

tion Control Act of 1972. New construction or expansion will be phased

according to the following schedule:

Municipal and Industrial Wastewater

a. Secondary Treatment by 1977
b. Level I by 1983
c. Level 2 by 198S

Stormwater and Combined Overflow Runoff

a. Combined Overflow to Level 1 by 1980
b. Separate Stormwater to Level 1 by 1983
c. All Runoff Treatment to Level 2 by 1985

Therefore, the three alternative plans for this portion of the study will

all be at Level 2 by 1985, for all wastewaters.

A2



2. BASIS OF DESIGN

2.1 MUNICIPAL WASTEWATER. Future wastewater flows and loads to munici-

pal plants were established in Phase I, Part A, of the Survey Scopy Study.

This was accomplished through a systematic development of land use and

population projections along with estimates of future per capita waste-

water flows and loads.

Also defined in the Phase I, Technical Appendix, were characteristics

of the existing wastewater treatment plants, including type of treatment,

treatment efficiencies, cost of treatment, and present worth. In addition,

the 1980 sewerage districts were also defined.

The above data coupled with the industrial flow projections from

AWARE, Inc., resulted in design flows by decade for each of the sewerage

districts in the study area. These design flows were used in this portion

of the study to time phase construction of each plant in each of the three

selected plans. The computer printout sheets in Section C present the pro-

jected domestic and industrial flows by decade for each of the municipal

plants.

2.2 STORMVWATER. Future stormwater flows and loads were established in

Phase I, Part B, of the Survey Scope Study. This was done for each of the

162 drainage districts which, in total, encompass the entire present and

future urban area. For each of these districts, drainage criteria and run-

off factors were developed.

After careful consideration and much deliberation, the one year storm

was selected as the design storm for the stormwater treatment facilities.

This selection of the one year design storm and the associated stormwater

treatment techniques provide partial protection to the receiving waters

from runoffs greater than the one year storm runoff. See the Phase If.
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Technical Appendix. A generalized unit hydrograph was developed and applied

to predict hydrographs for the six-hour duration, one year storm for each

of the drainage districts. Quality characteristics were also investigated

and established for combined sewer overflows and separate system stormwater.

Using the above data, stormwater flows and loads were calculated by

decade up to 2020. As discussed in the Phase II, Technical Appendix, the

stormwater flows from presently undeveloped areas were adjusted to account

for the use of the Planned Urban Development (P.U.D.) concept. The computer

printout sheets in Section C present the one year storm volume and annual

volume by decade for each of the storm drainage districts. These figures

reflect the adjusted flows for the P.U.D. concept, if applicable.

A4
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3. DESIGN CRITERIA

3.1 MUNICIPAL WASTEWATER. Treatment schemes to achieve Level I and

Level 2 effluent criteria have been established for advanced biological

plants and for physical chemical plants. The Phase II, Technical Appendix,

Part A, contains detailed mass balances of these treatment schemes in

addition to related unit costs of these facilities.

The alternative plans under investigation are a combination of various

treatment schemes. When water-based treatment is designated for a particular

sewerage district, the schemes previously described are used to attain the

designated effluent criteria. When land-based treatment is designated,

secondary treatment is provided prior to land application.

In addition to defining the various treatment schemes and related costs,

the Phase II, Technical Appendix, also establishes design criteria for other

elements of the treatment system, including pump stations, gravity sewers,

force mains, and outfall sewers.

The design criteria for the wastewater treatment plants was established

in the Phase II portion of the study.

3.2 STORMWATER. Treatment schemes to achieve Level 1 and Level 2

effluent criteria have been established for combined sewer overflows and

separate system stormwater. Variations of these treatment schemes are

dependent upon the type of stormwater (combined overflow versus separate

system), the type of storage (concrete versus earth), drainage district

location (separate facilities versus treatment at municipal plants), and

the level of treatment required (Level 1 versus Level 2).

The Phase II, Technical Appendix, Part B, contains detailed mass

balances of the treatment schemes, in addition to related unit costs of

these facilities. Also contained in that report is a complete description

AS



of the variations previously mentioned and their relative economic effect

on the alternative plans.

The design criteria for the stormwater treatment facilities was

established in the Phase II portion of the study.
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4. COST ESTIMATING TECHNIQUE

4.1 ECONOMIC COMPARISON. In Phase III, the principal concern is to

make an equitable economic comparison of alternative plans selected for

facility program phasing. The *hree items of principal concern in making

the economic comparisons are:

1. The plans are composed of structures and facilities which have

different useful lives varying from twenty to sixty years, so

that the residual value at some comparison date must be considered.

2. High capital expenditures occur at various decades up to 2020

with several occurring in the period of 1990-2020. This must

be considered to make the plans with a high early capital cost

comparable to plans where facilities can be expanded by decades

with lower early capital cost requirements.

3. The plans have different operation and maintenance cost rela-

tionships through the period.

With due consideration to these concerns, the following procedure

was developed after considerable study by the consultants and the evalu-

ation team, for preparing the economic comparison:

1. All costs should be developed to 2020 using projections pre-

viously made. This provides for full implementation of each

of the plans and also provides due benefits to those plans

with low 0 & M costs in the later decades.

2. Capital costs should be adjusted to a present worth in 1972.

This provides a common base for comparison, with allowance

for the cost of implementation in future decades. Credit for

the present worth of structures remaining after 20 0 is given.

~m-bm---.-
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3. 0 & M costs should be computed up to the year 2020 and adjusted

to a present worth. This can be done-by computing the average

total 0 & H costs for successive 5 to 10 year periods.

4. The cost comparison of alternative plans should be made upon

the sum of the present worth of the capital and 0 & M costs

so computed.

Tables Al and A2 illustrate the procedure for economic comparison for

expansion of the Cleveland Southerly Sewage Treatment Plant.

Table Al indicates the net capital cost for the Southerly plant up

to the year 2020. The capital expenditure for plant and sludge facility

expansion and for sewer construction are based on 1972 dollars. The present

worths of these future structures were then computed and tabulated. In

Row 1 of Table Al, it is shown that in the year 2000 the existing 96 mgd

plant will have to be replaced. This replacement cost, based on 1972

dollars, is $40,000,000. The present worth of $40,000,000 in 1972 is

$6,016,000 using a present worth factor of 0.1504 (7% interest rate over

a 28-year period 2000-1972). In 2020 this portion of the plant based on

a straight line depreciation (35 year useful life) is worth $17,100,000.

These residual values in 2020 are discounted to 1972 and shown as a credit

towards the plan. Rows 2 through 11 are further expansions and modifica-

tions. Row 12 is the total of all present worths.

Table A2 shows the 0 & M Cost for the Southerly Plant up to the year

2020. The 0 & H costs for various years up to 2020 were calculated includ-

ing costs for plant and sludge facilities and sewers, based on 1972 dollars.

An average period cost was developed between these years and adjusted to

the total required at the beginning of the period. This total was then

adjusted to a 1972 present worth. For the period between 1975 and 1980,

A8
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the average annual 0 F4 M cost was $9,869,000 per year. The total required

at the beginning of the period was $40,463,000. This adjusted to a present

worth yielded $33,026,000. The present worth factor of 0.8162 was based

on a 7% interest rate over a 3 year period (1975-1972). This same pro-

cedure was used to discount the remaining period 0 & M costs to a present

worth.

The Net Capital Cost from Table Al and the Net 0 & M Cost from Table

A2 are added to become the total dollars required in 1972 to construct and

operate the facilities of the plant until 2020. ($163,780,000 + 184,716,000 =

$348,496,000). The summation of all of the plant or facility present worths

then becomes the total 1972 dollars required to formulate and implement

the plant and becomes the number for economic comparison of alternative

plans.

4.2 ANNUAL COSTS. Annual costs have been computed to provide actual

dollar expenditures by time period. This provides additional data to use

in plan evaluation, but was not used for economic comparison of plans.

Table A3 presents the annual costs for expansion of the Southerly

Sewage Treatment Plant as previously described in the Economic Comparison

section. The itemized capital costs were calculated using a capital

recovery factor based on an interest rate of 7% over the life of the

structure.

It should be noted that annual costs do not reflect present outstand-

ing bonded indebtedness.
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B - PLAN SELECTION

Twelve alternative plans were designed, cost estimated, and evaluated

in Phase II portion of the Survey Scope Study. Part C of our Phase II,

Technical Appendix, presents the cost estimates of these plans relative

to municipal wastewater treatment plants and stormwater plants.

In this report (Phase III), three of the twelve alternative plans have

been investigated in more detail. The plans selected were Plans 1, 7, and

8. The Corps of Engineers made the final selections and prepared guidance

for this phase which was presented to the Contractors. (Refer to NCBED-PB

19 December, 1972). Modifications of these original plans have been

made to optimize these plans; therefore, the designation of those plans

have been changed to Plan A, Plan B, and Plan C, respectively. Tables Bl,

B2 and B3 provide a generalized description by major areas for Plans A,

B, and C.

A combination scheme of stormwater treatment has been investigated

to take full economic advantage of adjacent land treatment sites and avail-

able capacities in municipal plants. Sludge handling techniques have also

been modified to take full advantage of strip mine application in Harrison

County.

A complete itemized cost estimate by time period has been made of the

final three plans and is presented in Part C of this report.

Certain terminology has been adopted for convenience of this report.

Advanced biological treatment refers to biological secondary treatment

followed by various advanced treatment techniques involving physical,

chemical and biological processes. Physical-chemical treatment refers to

a process sequence in which the overall process is by these methods and

biological processes are of minor importance.

BI
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Land treatment refers to the use of effluent from a secondary level

treatment process, ultimately aerated lagoons in most cases, for irrigation

either by spray irrigation or overland flow techniques. The Phase II

Technical Appendix describes these processes in more detail.

B2
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I. PLAN A

Plan A is similar to Old Plan I and is basically a modification of

present planning by the water planning agencies throughout the watershed

to higher effluent levels. With Plan A, all plants are either advanced

biological or physical-chemical with effluent discharged to the receiving

water. Digested sludge is ultimately applied to strip mines or to agri-

cultural lands within the basin. Table BI shows the ultimate disposition

of the generalized areas.

In the upper Rocky River basin, a single plant is proposed at Liver-

pool which will phase out fledina and the Medina County plant serving

Brunswick. This will eliminate all effluent discharges upstream of this

plant. The new plant will be an advanced biological plant, and it will

also treat some stormwater. Digested sludge from this plant will be

applied to local agricultural lands.

The Lakewood plant will be the only other plant in the basin after

the Southwest Interceptor phases out the North Olmsted plant and the

smaller plants serving the communities on the East Branch of the Rocky

River such as Berea, Strongsville, North Royalton and Hinkley. The

Southwest Interceptor is scheduled for construction in the early 1980's

with the North Olmsted connection taking place in the early 1990's.

Design of this interceptor is underway and allowances for the wastewater

flows are being made in the Southerly Plant design.

Regionalization is limited in the upper Chagrin River. The plants

will be located at Chagrin Falls, McFarland Creek, Aurora Central, Fowlers

Mill, Newbury Township, Fairmount Road, and in the East Branch of the

Chagrin. Digested sludge from these plants is applied to agricultural

lands. In the lower Chagrin basin, the Willoughby-Eastlake plant becomes

B3
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a regional facility with its digested sludge being pumped through a pipe-

line to the strip mined areas for land reclamation.

The upper Cuyahoga basin will have eight small plants with sludge

being applied to the agricultural lands. The eight plants are Burton,

Middlefield, Auburn, Troy, East Claridon, Butternut Creek, Mantua and

Randolph. The wastewater from the area west and south of Chardon is

pumped to the Chardon plant and is discharged into the Grand River. Cost

given are for pumping.

Kent is scheduled to be served by a new physical-chemical plant with

incineration. Ravenna is an advanced biological plant with digested

sludge going to the strip mine areas.

The three largest plants, Akron, Southerly, and Easterly are all

advanced biological plants with digested sludge being pumped to the

strip mine areas after 1990. These plants also treat some combined

sewer overflow. The proposed Cuyahoga Valley Interceptor will deliver

wastewater from the Central Cuyahoga basin to the Southerly Plant.

This interceptor is scheduled for construction in the 1980-1990 period

with the Tinkers Creek branch scheduled in the early 1990's.

The Westerly and Rocky River plants are both physical-chemical and

are now under design and construction respectively. Both plants will

continue to serve the area currently served. Westerly plant sludge is

incinerated and Rocky River sludge is taken to agricultural land.

The Euclid plant will be an advanced biological plant serving the area

it now serves. Sludge will be pumped to the strip mine areas.

B4



.,, te 7C&.9..

o. .0. .. .1 .. 0 .1 9-

I ~ ~ ~ I Io- . o.4 I.'o I 3.
o0 a o o a00

0~~ ~ S .0. 0 0 . . .0 0.0...00. .00 0 .0 .0 3 . C

o 2 000 00 0 5 3 0 0 0 1000m 0
0.. 00 00000..50 20 '0 000-0 k~000 . 0 0 00.0o

II
0 WO0

I 0 o0

0 0 0 0

* 2 0

w0- .0-o

0.0...0

. 0000000 T 0

29 .1 '0. 000000
00 003 0020

0 0.000 030

00 >0.C . .0 0.0

000~0 -~0 - 00 -2L



tC >- i0-- --

-.1 - 0. 0 i

0....... 0 0 ..... Z °M0 0.0. tO .11 - -

- 4 V M V M M M 0 0

-j- 0,o - 0 4 0M

-=0 5 1 t t

' 0 .0 n0 I 0"0 .i
0. 0 . 0 0. m m '



2. PLAN B

Plan B is a modification of Plan A whereas a number of areas served

by advanced biological plants under Plan A would remain as secondary

plants with the effluent given land treatment as the advanced treatment

process. All land treatment takes place within the Three Rivers Water-

shed basins except for the sludge which is taken to the strip mine area.

Table B2 shows the ultimate plan for the generalized areas. In the

upper Rocky River basin, for example, the single plant concept used for

Plan A is replaced by six smaller secondary plants with effluent applied

to the agricultural land within the basin. There is no change in the

lower Rocky River basin over Plan A.

In the upper Chagrin River all of the advanced biological plants

are replaced by secondary plants with effluent being applied to lands

within the basin. Runoff from several stormwater districts is applied

to the land. In the lower Chagrin River, the plan remains basically

the same as in Plan A except for some stormwater districts.

In the Kent-Ravenna area, the only change is at the Ravenna Plant

where the plant remains a secondary facility with land treatment within

the basin rather than becoming an advanced biological plant.

Akron, Southerly, Westerly, Easterly, Rocky River and Euclid remain

the same as in Plan A.
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3. PLAN C

Plan C contains the most land treatment. A large tunnel conveys

raw wastewater to the western lands where it receives secondary treatment

in aerated lagoons and is applied to the land. Table B3 describes the

ultimate plan for the generalized areas. Within the basin most of second-

ary plants are replaced by aerated lagoons. Akron remains as the only

advanced biological plant and the only plant discharging to the Lake or

receiving streams within the study area.

The tunnel is scheduled for construction in the 1980-1990 decade.

The initial section within the basin would be constructed first and

would act as a storage and conveyance facility for the combined sewer

area. The section from the basin to the western lands would be available

by 1985 and after that time all of the plants would be phased out rather

than expanded to advanced treatment plants. The sludge that was generated

at these plants would then be removed at the western lands aerated

lagoon and applied to the land in that area. No sludge is taken to the

strip mine area.

The upper Rocky, upper Chagrin and upper Cuyahoga are similar under

Plans B and C. In the Kent-Ravenna area, both plants would be aerated

lagoons with land treatment.
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C - COST OF SELECTED PLANS

A detailed description of the three selected plans is presented in

the Plan Formulators Phase report. Cost of these plans have been estimated

using the economic technique as described in Section A-4 of this report.

Due to the complexity of the costing technique and the quantity of

data to be generated, a computer program was used for the computation

and presentation of data. The cost presentation format is similar to

that described in Section A-4 of this report which includes all component

costs for capital expenditures and operation and.maintenance. In addi-

tion, all pertinent information, including population projections, indus-

trial and domestic flows, one year storm runoff and annual runoff, is

shown.

It should be emphasized that the costs presented in the following

sections are not the total plan costs in that they only represent the cost

estimation of the three plans as related to the Havens and Emerson, Ltd.

portion of the study. All costs associated with land treatment and toe

total plan cost summary are presented in the Land Contractor's Phase III

report. Unit costs and composite costs for the various types of treat-

ment used in the three plans are discussed in detail in the Phase II

report.

All plans include costs for interim plants. Interim plants include

those facilities which are phased out during the study period in favor of

another regional plant. In particular, the interim plants include all

those affected by the construction of the future Southwest Interceptor

and the Cuyahoga Valley Interceptor.

Land cost were computed for those plants where the operating agency

did not own sufficient land for future expansions.
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I. COST OF MUNICIPAL PLANTS

1.1 PLAN A. Plan A is basically a modification of present planning

to higher effluent levels. All municipal plants are developed as either

advanced biological plants or physical-chemical plants. Table Cl sum-

marizes the total present worth for the municipal plants. Table C2

summarizes the total annual costs for the municipal plants. These costs

were taken from the computer sheets which are displayed in Appendix A

of this Technical Appendix.

1.2 PLAN B. Plan B is a combination of land-based and water-based

treatment. Basically, only the smaller municipal plants in the upper

basin regions were taken to land-treatment. At these plants secondary

treatment is provided prior to the land application. Table C3 summarizes

the total present worth for the municipal plants. Table C4 summarizes

the total annual costs for the municipal plants. These costs were

taken from the computer sheets which are displayed in Appendix B of

this Technical Appendix.

1.3 PLAN C. Plan C ultimately provides for land-based treatment for

all municipalities with the exception of Akron. The land-based treatment

includes in-basin application for the upper basin municipalities and

out-of-basin application for the shoreline, and lower basin municipal-

ities. The out-of-basin application is via a tunnel to Western Ohio.

Table CS summarizes the total present worth for the municipal plants.

Table C6 summarizes the total annual costs for the municipal plants.

These costs were taken from the computer sheets for each plant which are

displayed in Appendix C of this Technical Appendix.
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2. STORMWATER PLANTS

2.1 PLAN A. In Plan A, stormwater is treated in individual stormwater

plants and at the municipal plants. There is no land treatment of storm-

water in Plan A. The treatment arrangement was optimized to take full

economic advantage of available capacity in the municipal plants as well

as regionalization of individual stormwater plants, where applicable. Table

C7 summarizes the total present worth for the stormwater plants. Table

C8 summarizes the total annual costs for the stormwater plants. These

costs were taken from the computer sheets for each drainage district,

which are displayed in Appendix A of this Technical Appendix.

2.2 PLAN B. In Plan B, stormwater is treated in individual stormwater

plants, at the municipal plants, and at in-basin land treatment sites. The

major difference between the treatment arrangement of Plan A and Plan B

is the addition of land treatment of stormwater in the upper basin areas.

The stormwater districts were developed on the basis of their proximity

to land treatment areas. Table C9 summarizes the total present worth for

the stormwater plants. Table C1O summarizes the total annual costs for

the stormwater plants. These costs were taken from the computer sheets

for each drainage district which are displayed in Appendix B of this

Technical Appendix.

2.3 PLAN C. Plan C ultimately provides for land-based treatment for

most of the stormwater districts in the study area. Stormwater is treated

at some individual stormwater plants and at municipal plants, however,

where land application was not feasible. As in Plan B, in-basin land

treatment of stormwater was provided in the upper basin areas. Out-of-basin

land treatment of stormwater was provided for the Lake Erie and lower basin

drainage districts. These were discharged to the tunnel for treatment in

C9



Western Ohio. Table Cll summarizes the total present worth for the storm-

water plants. Table C12 summarizes the total annual costs for the storm-

water plants. These costs were taker from the computer sheets for each

drainage district which are displayed in Appendix C of this Technical

Appendix.
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TABLE C7
PLAN A

TOTAL PRESENT WORTH
STORMWATER TREATMENT

($1000)

Capital O&M Land Total

Chagrin 19,141 8,174 947 28,260

Rocky 55,905 14,265 533 70,712

Lake Erie 246,834 43,956 356 291,510

Cuyahoga 364,434 68,705 5,540 438,124

TOTAL 686,314 135,100 7,376 828,606

TABLE C8
PLAN A

TOTAL ANNUAL COST
STORMWATER TREATMENT

($1000/YEAR)

1975 1980 1985 1990 2000 2010 2020

Chagrin 0 754 1,439 4,360 7,660 7,973 8,283

Rocky 65 4,410 6,0S4 11,668 13,956 14,374 14,734

Lake Erie 11,822 25,957 29,848 35,955 36,232 36,467 36,611

Cuyahoga 15,356 29,155 45,034 57,187 64,587 65,833 66,492

TOTAL 27,243 60,276 82,375 109,170 122,435 124,647 126,120
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TABLE C9
PLAN B

TOTAL R-ESENT WORTH
STORIWATER TREATMENT

($1000)

Capital OM Land Total

Chagrin 14,524 6,234 947 21,720

Rocky 47,477 12,773 548 60,812

Lake Erie 246,834 43,956 356 291,510

Cuyahoga 336,031 64,414 5,645 405,758

TOTAL 644,866 127,377 7,496 779,800

TABLE C10

PLAN B
TOTAL ANNUAL COST

STORMWATER TREATYMENT
($1000/YEAR)

1975 1980 1985 1990 2000 2010 2020

Chagrin 0 720 1,381 3,567 5,105 5,270 5,438

Rocky 68 4,259 5,300 9,804 11,185 11,439 11,623

Lake Erie 11,822 25,957 29,848 35,955 36,232 36,467 36,611

Cuyahoga 15,356 27,985 41,780 S1,737 57,054 58,144 58,631

TOTAL 27,246 58,921 78,309 101,063 109,576 111,320 112,303
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TABLE ClI
PLAN C

TOTAL PRESENT WORTH
STORMWATER TREATMENT

Capital O&M Land Total

Chagrin 14,118 3,956 947 19,032

Rocky 34,385 9,767 548 44,715

Lake Erie 96,692 25,581 356 122,635

Cuyahoga 256,442 49,815 5,705 311,991

TOTAL 401,637 89,119 7,556 498,373

TABLE C12
PLAN C

TOTAL ANNUAL COST
STORMWATER TREATMENT

($1000/YEAR)

1975 1980 1985 1990 2000 2010 2020

Chagrin 0 679 1,191 3,214 4,497 4,574 4,661

Rocky 64 2,412 3,361 7,740 8,980 9,205 9,389

Lake Erie 6,416 13,740 13,625 12,849 11,898 11,944 11,980

Cuyahoga 11,732 24,102 3 38,793 43,837 43,707 44,168

TOTAL 18,212 40,933 49,063 62,596 69,212 69,430 70,198

C13
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3. COST SUMMARY - MUNICIPAL AND STORMWATER

Table C13 displays the total present worth for Plans A, B, and C for

both municipal and stormwater facilities. As mentioned previously, these

are not the total plan costs which is the reason for the apparent low

cost of Plan C. The Plan C cost presented do not include costs associated

with land treatment and the cost of the tunnel to Western Ohio. Total

cost summaries can be found in the Plan Formulation report.

Table C14 displays the total annual costs for Plans A, B, and C that

are associated with the cost in Table C13.

C14
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TABLE C13

SUrMMARY
TOTAL PRESENT WORTIH

($1000)

Capital O&M Land Total

Plan A

funicipal 450,893 628,540 4,149 1,083,602

Stormwater 686,314 135,100 7,376 828,606

Total 1,137,207 763,640 11,525 1,912,208

Plan B

Itunicipal 397,891 585,050 3,970 986,919

Stormwater 644,866 127,377 7,496 779,800

Total 1,042,757 712,427 11,466 1,766,719

Plan C

Municipal 262,764 397,331 2,190 661,290

Stormwater 401,637 89,119 7,556 498,373

Total 664,401 486,450 9,746 1,159,663

cis



TABLE C14
SUMMARY

TOTAL ANNUAL COST
($1000/YEAR) 

i

1972 1975 1980 1985 1990 2000 2010 2020

Plan A

Municipal 30,245 5S,952 62,964 91,229 113,946 137,887 143,849 150,620

Stormwater 0 27,243 60,276 82,375 109,170 122,435 124,647 126,120

Total 30,245 83,195 123,240 173,604 223,116 260,322 268,496 276,740

Plan B

Municipal 30,897 52,168 58,642 84,127 101,301 123,852 128,346 133,456

Stormwater 0 27,246 58,921 78,309 ]01,063 109,576 111,320 112,303

Total 30,897 79,414 117,563 162,436 202,364 233,428 239,666 245,759

Plan C

Municipal 30,743 50,813 57,926 60,891 57,776 55,331 37,770 31,985

Stormwater 0 18,212 40,933 49,063 62,596 69,212 69,430 70,198

Total 30,743 69,025 98,859 109,954 120,372 124,543 107,200 102,183
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D = EARLY ACTION PROGRAMS

Early action demonstration and monitoring programs are recommended to

provide guidance for future decisions and reliable criteria for design.

The demonstration projects would be constructed and placed in operation

as soon as possible to provide data on cost and effectiveness. These

projects should be arranged to produce information by the beginning of

the first phase of construction. The monitoring program is recommended

to provide baseline conditions and to record changes as additional treat-

ment is provided.
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I. DEMONSTRATION PROJECTS

Several programs and demonstration projects which appear to be desire-

able have resulted from this study. Many of unit processes required to

meet the stringent effluent criteria herein are untried on a scale of

this magnitude, and may have residual effects that are unknown. It is

important to make clear that it is the intent of this Olan to demonstrate

the effectiveness and monitor the environmental change both beneficial

and detrimental of these processes.

Because of the uncertainties of the location and scope of work,

costs have not been assigned to the demonstration projects.

(1) Treatment of Urban Stormwater Runoff from a Separate Sewered Densely
Populated Area of Mixed Residential, Industrial and Commercial Develop-
ments.

This demonstration project would be a stormwater treatment plant

in a densely populated area. Storage would be provided in concrete

basins and would be optimized with the treatment plant capacity to

result in the lowest total annual cost. Monitoring would be done on

both the influent and effluent. Rainfall and subsequent runoff would

be also measured. The treatment scheme would be planned to treat to

both Level 1 and Level 2.

(2) Treatment of Urban Stormwater Runoff from a Separate Sewered Moder-
ately Populated Area not in a Metropolitan Urban Environment.

This demonstration project would be a stormwater treatment plant

in a suburban residential area such as a smaller outlying city in

rural surroundings. Storage would be provided in earth basins. Treat-

ment capacity would be provided to empty the basin in about 30 days.

The monitoring of both quality and quantity would be similar to the

demonstration project in densely populated areas. The treatment would

be arranged such that the effluent quality would meet Level 1 or Level

2 quality depending upon the process selected for demonstration.
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(3) Physical-Chemical Treatment for Municipal Wastewater.

This demonstration project would be conducted at a 5-10 mgd plant.

The unit processes would be capable of treating to a Level 2 effluent

quality. Cost of operation will be monitored closely with efficiency

to determine the relationships. Also, side stream studies could be

made to determine response to highly varying flow rates.

The proposed Westerly plant unit processes may be used for

investigating the ability of these processes to treat a mixed domestic-

industrial waste. Some side stream modifications would be required to

meet the level criteria.

(4) Advanced Biological Plant.

A plant should be constructed using the advanced biological scheme

unit processes for Levels 1 and 2 treatment. The plant influent and

effluent will be monitored as will the river above and below the plant

effluent. The river should be monitored both for chemical and'biologi-

cal quality to assess the benefits of higher degrees of treatment.

The results of this demonstration should clearly exhibit the cost and

benefit of higher degrees of treatment.

(5) Field Demonstration of Runoff Reduction by Urban Drainage Manage-
ment.

Under this demonstration project, a representative development

project would be modified to provide storm drains, on-site storage,

parking lot storage, roof-top storage, and site work, all designed

for maximum infiltration. The purpose is to demonstrate the techniques

that can be used to reduce runoff. Sedimentation control practices

could also be demonstrated.
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(6) Sludge Handling.

Several demonstration projects should be undertaken concerning

various ways sludge can be handled. A project demonstrating the appli-

cation of sludge to the land should be carried out on agricultural

land, strip mined areas and in a sanitary landfill. Leacheate and

surface runoff should both be monitored for metals, salts, nutrients,

and viruses. Growth characteristics of crops on the conditioned land

should be compared to typical local soils that have not been conditioned.

Techniques of applying the sludge should also be investigated and cost

computed, including problems posed by wintertime conditions.

(7) Land Treatment.

Several demonstration projects are desirable on land treatment.

These are: a land treatment demonstration in the upper Cuyahoga basin

for a small city; a larger project using the Mahoning-Ellsworth soils;

and a project in the Western area site. Both municipal and domestic

wastewater should be used. Details of these projects are presented in

the land treatment report.

D4
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2. MONITORING PROGRAM

A program is recommended for monitoring the quality and quantity of

the waters of the Three Rivers area. The purpose of the monitoring pro-

gram is to record the change in quality and quantity of the river as

additional treatment is provided. These data can be used to assess the

benefit and compare it to the cost for future decision making.

In order to determine water quality conditions for concurrence or

non-concurrence with standards, measurements of the critical parameters

must be made. For the existing standards, these critical parameters

are dissolved oxygen, temperature, pH and dissolved solids. Continuous

recording analyzers are available for D.O., temperatures, specific con-

ductivity, and pH. Dissolved solids can be estimated by specific con-

ductance measurements. Flow is an additional measurement which is neces-

sary for computing flowing loads and determining the occasions of critical

low flow. Table DI and D2 list the continuous and periodic observation

sites which would be required for adequate coverage of the entire study

area. The column marked adequate control refers to stream channel

stability for flow gaging. Of course, the more stable the cross section,I

the less the rating curve would change, meaning less frequent discharge

measurements required and a lower operational and maintenance cost for

the gaging station.

Table D2 lists those analyses which should be taken intermittently,

since, because of present technology, they cannot be done continuously.

Generally, these parameters would not have to be measured on a year-round

basis, and some of the determinations might be done by a local wastewater

treatment plant.

Table D3 gives an estimate of cost for this program as outlined

in Tables Dl and D2.

DS



Table D4 lists the minimum measurements suggested for adequate

knowledge of the character of different wastewaters inputs. Table DS

lists additional analysis that would be helpful in a further definition

of the pollutant load.

A central agency should be responsible for collecting and evaluating

this data. Periodic summaries on the water quality should be distributed

to those people responsible for the operation of the plants and to those

agencies responsible for the enforcement of the water quality or effluent

standards.
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E - RELATED ENVIRONMENTAL EFFECTS

The various methods of wastewater treatment and solids disposal involve

different effects on the environment, and different environmental trade-offs.

It is the task of the Evaluation Consultant to evaluate the environmental

impacts of each plan, but in this section, some of the basic information

necessary for this assessment is presented.
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1. CHEMICAL REQUIREMENTS

The approximate chemical requirements for the municipal portion of

Plans A, B and C are shown in Table El and E2 followed by a brief des-

cription of each chemical.

TABLE El
CHEMICAL REQUIREMENTS - MUNICIPAL FLOWS

(TONS/DAY)

Chlorine

C12 Alum Polymer Methanol Lime

Plan A

1980 35.7 23.1 1.0 - 133.0

1990 38.6 31.5 1.2 108.4 175.6

2000 43.1 35.2 1.4 121.0 196.0

2010 48.0 39.0 1.5 134.4 217.8

2020 52.6 42.5 1.7 146.4 238.0

Plan B

1980 36.5 22.0 1.0 - 125.6

1990 40.2 28.5 1.2 101.0 163.5

2000 46.0 32.0 1.4 112.1 183.5

2010 51.6 35.8 1.5 123.0 203.0

2020 57.0 38.6 1.6 132.4 220.5

Plan C

1980 31.5 25.2 1.0 81.0

1990 18.0 5.5 .5 - 40.0

2000 8.5 6.2 .5 - 38.1

2010 3.2 7.2 .2 - 27.1

2020 3.8 8.4 .2 - 31.5
E2
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TABLE E2

CHEMICAL REQUIREMET - STORMWATER FLOWS
(TONS/DAY)

Granular Powered
Activated Activated

Chlorine Alum Polymer Methanol Lime Carbon Carbon

Plan A

1980 2.6 2.7 .1 - 12.7 -

1990 8.9 5.2 .4 12.6 27.7 1.0 32.7

2000 9.6 5.9 .5 14.4 31.1 1.2 41.9

2010 10.1 6.5 .S 16.0 33.5 1.3 45.0

2020 10.2 6.7 .6 17.0 34.6 1.5 49.9

Plan B

1980 2.5 2.8 .1 - 12.8 -

1990 9.0 5.1 .3 12.5 28.0 .8 27.4

2000 9.5 5.6 .4 13.8 30.3 .9 32.1

2010 9.6 5.8 .4 15.2 32.7 1.0 34.8

2020 10.3 6.3 .4 15.9 33.5 1.1 36.6

Plan C

1980 5.6 3.5 .2 (.0 21.4 -

1990 6.6 1.2 .2 .8 12.0 .5 1.9

2000 7.4 1.4 .2 1.0 13.0 .7 22.8

2010 6.3 1.6 .2 1.3 12.3 .7 24.9

2020 6.6 1.6 .2 1.4 12.9 .8 26.4

E3

.. . .. . . . . .. . . . . .6 . . -. .... .. -- i l lil " 
.

" " - . .. .i - ' 
L ~ ' 'i



Chlorine

Chlorine gas is 5th in the list of the top 50 chemicals produced
in the United States. National capacity at present is 28,960
tons per day. Annual increases in production have averaged 8%
per year. The largest user of chlorine is the plastic industry
in making vinyl chloride, with other large users being the pulp
and paper industry and the dry cleaning and metal cleaning busi-
nesses. The Plan A 2020 demand for chlorine is 63 tons per day.

Alum

Alum is produced from bauxite, clay and sulfuric acid and is 32nd
on the list of the top 50 chemicals produced. Annual production
has been increasing about 3% per year and now is about 1.2 million
tons per year.

Under Plan A, 50 tons per day would be required or 18,250 tons per
year in 2020.

Methanol

Methanol is produced using natural gas (methane) and carbon dioxide.
Its usage has increased 10% per year over the past several years
making it 19th in the top 50 chemicals produced in 1971. Total
capacity for production in the United States is 1.2 billion gallons
per year. Currently, the largest use of methane is producing for-
maldehyde for the plastic industry.

Plan A haS the highest requirement for methanol - 164 tons/day
(2020) or about 20 million gallons annually which is 1.6% of cur-
rent production. With the current problems with natural gas, and
the possible nationwide demand for higher degree of wastewater
treatment, methanol could be a potential limiting resource.

Lime

Lime and limestone are among the most abundant materials on earth.
According to the National Lime Association, only air, water, sand
and gravel exceed it in volume. The lime commonly used in treat-
ment processes is Quicklime (Ca 0). Quicklime is formed by heat-
ing the limestone to the dissociation temperature for a sufficient
duration to remove the carbon dioxide.

No attempt has been made to project industrial needs of these chemi-

cals to the year 2020 and combine with the demands nationally by waste-

water treatment. However, this should be done to compare to national

and world resources as well as possible production. This type of impact

should be addressed by the project evaluators.
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2. POWER REQUIREMENTS

Power requirements for the portion of each plan have been computed

and are shown in Table E3. For this report the requirements are based

on general data developed for typical plants. A discussion for power

requirements for the municipal wastewater treatment facilities can be

found in the Technical Appendix, Phase II, Part D.

For the stormwater treatment facilities, the unit process power

requirements were added on a per million gallon treated base with an

allowance for pumping computed on fifty feet of total dynamic head

TABLE E3
POWER REQUIREMENTS, MEGA WATT HOURS PER DAY

1980 1990 2000 2010 2020

Plan A 1362 1788 2028 2229 2414

Plan B 1280 1684 1862 2019 2153

Plan C 1335 1321 1301 871 951

Comparing these requirements to existing need of 1000 megawatt hours

per day, it can be seen that the additional environmental impact of genera-

ting this extra power must also be considered by the project evaluators.

Table E4 shows both the total power generating capacity of the station

as well as that which is normally available within the area of Northeast

Ohio. Table E4 shows the present generating capabilities.

ES



TABLE E4
POWER GENERATING MTITT-CAPACITIES IN 1972

CEI - Eastlake 1301 megawatts (447 mw available for CEI)
CEI - Avon Lake 1287 megawatts
CEI - Lakeshore 533 megawatts
Cleveland Municipal 110 megawatts
Ohio Edison - Gorge Plant 96 megawatts
Ashtabula 459 megawatts
Seneca Power Plant 381 megawatts (305 mw available for CEI)
Davis Beese (Scheduled for com-
pletion in 1975) 906 megawatts (431 mw available for CEI)
Perry (Planning Stage)
(Scheduled for completion in
early 1980's) 2A10 megawatts (no percent of ownership

established)
Ohio Edison Total Capacity 3844 megawatts

Ohio Edison serves 8973 square miles in 39 northern and central Ohio

counties. Ohio Edison and CEI are part of a five company interconnected

group - CAPCO (Central Area Power Coordination). Power can be brought into

Northeast Ohio from plants located in several states under emergency

conditions.

6



3. AIR POLLUTION

In the plans, several treatment facilities were equipped initially

with incinerators for sludge volume reductions. The ash from these

facilities is to be handled in a landfill.

The question arising from the use of incinerators is the potential

for transfer of the pollution from the water or land to the air. In the

preliminary design considerations and costing, allowances have been made

for adequate air pollution control devices to meet existing standards.

A summary by decade of incinerator emissions is presented in Table

E5 for each of the three plans. In addition to the stack flow rate and

particulate emissions, the approximate concentrations of various consti-

tuents of the stack flow are given below:

SO2  6.2 ppm

NOx  74.7 ppm

HC1 4.5 ppm

CO2  5.8%

The figures presented above and in Table ES are merely intended to

be generalizations and should not be taken for specific data, since

emissions depended largely on the emission control device, magnitude of

excess air, ambient air quality, moisture content, auxiliary fuel used,

type of sludge, degree of industrial contribution, and relative mixture

of primary and secondary sludges. These data were averages from unpub-

lished data of three multiple hearth incinerators equipped with scrubbers.

The tests were run by the EPA using EPA Hethod S. The pounds of emission

decrease as more incinerators are phased out and sludge is applied to

agricultural or strip-mined land.

E7
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4. LAND

The land requirements in this section address only those required for

the water-based portions of the three plans. Allowances have been made

for a 500 foot buffer strip around each major municipal wastewater treat-

ment plant. Buffer zones are not planned for stormwater treatment facili-

ties as it is expected they will be placed in green areas within the PUD

zoned areas. In areas that are currently developed, the land cost is

so high that it would be too expensive to purchase more than absolutely

necessary. The stormwater treatment facilities in general are used

intermittently and would not have the odor or visual problems of a waste-

water treatment plant.

Area for aerated lagoons is not included in this table; however,

it will be included in the plan formulators report.

TABLE E6

ACRES REQUIRED FOR WATER BASED TREATMENT PLANTS

PLAN WASTEWATER STORMWATER TOTAL

A 729.5 1740.6 2470.1

B 728.0 2133.6 2899.9

C 517.0 2445.1 3000.4

E9



5. MANPOWER

One of the major problems facing the wastewater treatment industry

today is adequately trained manpower. The treatment processes required

to meet the Level 2 effluent standards are complex in both the physical

and theoretical sense. The level of training and education of the staff

necessary to operate one of these plants must be increased which must be

reflected in salary cost. As automation increases, the level of train-

ing for the maintenance staff will have to increase.

Manpower requirements shown in following table were projected assum-

ing a high degree of automation. Manpower requirements are governed more

by the type of unit process than by plant sizes. The numbers given

reflect only plant operation, and do not include pumping station and

sewer maintenance which usually is a function of local authority rather

than the regional authority.

Manpower for the aerated lagoons is not included, but it will be

included in the plan formulation report.

EIO
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TABLE E7
MANPOWER REQUIREMENTS FOR STOR.MWATER & WASTEWATER PLANTS IN 2020

MUNICIPAL PLANTS

Engineer Chemists Supervisors Operators Others Total

Plan A 40 20 70 210 670 1010

Plan B 34 17 60 180 575 870

Plan C 16 8 28 83 266 400

STOWIWVATER PLANTS

Engineer Chemists Supervisors Operators Others Total

Plan A 15 30 S5 200 1200 1500

Plan B 8 16 28 101 606 758

Plan C 4 8 15 56 339 422

Ell



APPENDIX A

This appendix includes all computer printout sheets for the municipal

plants and stormwater districts of Plan A.



WASTEWATER TRUATENT PLANT ClIPS OF ENGINLERS - SURVEY SCOPE STUOY

PLAN A , LIVtRPOOL

1972 1915 1980 1985 L990 2000 2010 2020

POPULATION 20888 34315 47763 56963 66143 83212 100983 120508

FLOW Is,1)I
DOMESTIC 2.30 4.01 5.73 1.00 8.27 10.82 t4.14 16.08
INDUSTRIAL O.1 0.41 0.16 1.04 1.13 1.42 1.71 Z.01

TOTAL 3.08 4.8 6.b9 4.04 9.40 12.24 15.85 z.o9

SLUDGE ITPOI
GENERATED 3.26 5.L8 7.09 8.53 10.72 13.9S 18.07 22.90
OISCHARGEO 2.09 3.11 4.54 5.46 6.86 8.93 1L.56 14.66

TREATMENT PLANT TYPF 2 ADVANCED BIOLOGICAL PLANT

SLUDGE HANL|NG TYPE S AGRICULTURAL APPLICATION

TABLE 1 3 PRESENT WORTH - CAPITAL COSTS - 1510001

PRE SENT
WORTH 191 1915 1980 1985 1990 .2000 20to 2020 RESIDUAL

NEW PLANT 6069 6800 6800 4635
EXPANSION 2824 9550 1336
EXPAND TO LEVEL Z 1768 3600 3600 2160
SLUOGE FACILITIES 1160 1300 1300 928
SLUDGE FACILITIES 754 2550 35h
SEWERS 9194 12000 200
SEWERS 1590 3834 1150

RESIDUAL 465 TOTAL 11987

NET CAPITAL Z349 - .... . . ..... . . . .

TABLE 11 1 PRESENT WORTH - O.*M. COSTS

1972 117 1980 L945 1990 ZOO0 2010 2020

ftLANT (sIOOo/YRI 269 427 586 163 960 1250 1619 20S3
SLUDGE I61000/YR) 26 45 62 68 18 101 131 167
SEWERS ISIOOOiYR) 0 59 59 19 79 79 19 19

TOTAL - lODO/VR) 298 533 708 911 1118 1431 1830 2299

PRESENT VALUE AT BEGIN-
NING OF PERIOD 161000) 1091 2545 3319 4159 8955 11458 14505 0

PRESENT WORTH 1310001 1091 2011 1932 1725 2648 1123 110M 0

NET U..N. - 12301.

TABLE III z TOTAL PRESENT WORTH

CAPITAL 110001 23497
O.*N. 1610001 12306
LAND (S10001 0

TOTAL (SLO00 35804

TABLE IV : ANNUAL COSTS ISICOOIY|R

1972 1915 1980 M96S t990 2000 2010 2020

ANNUAL CAP1TAL
NEW PLANT 524 524 524 524 S24 524 S24
EXPANSION 137 131 737 131
EXPAND 10 LEVEL * 308 308 308 308 308
SLUDGE FACILITIES to 1o to 100 1o 100 100
SLUDGE FACILITIES 196 196 196 196
SEWERS 864 868 868 868 666 %68 868
SIWERS 27 217 211 211 ZTT

TOA .*R. 291 533 To 911 1116 143t 1830 2299

TOTAL ANMJAL 298 2025 2200 2988 4)28 4*41 4840 5309

NinE I I ANNUAL CISTS DO NOT INLUDE PARFNT UUISTANDIN.; dONDE0 INOEBIEONESS
Nl)TE 2 : AN INTEREST RATE OF T PMkCkAI *AS USED FOR ALL LALCULATIONS



WASTLWATER TREATMIENT PLANT COR'PS or ,:IN'ERS - SUPVLY SCOPL: STUDY

PLAN A , SOUTIHERLY

1972 1)75 1930 1935 1990 10 1) 2010 2020

POPULATION 552262 637743 723224 832422 1041629 1161810 1232326 1241914

FLOW (NGD)

DOMESTIC 88.62 100.15 111.6') 134.36 156.03 183.67 198.76 206.75
INDUSTRIAL 13.03 15.29 17.55 21.02 24.49 25.48 26.45 27.45

TOTAL 101.65 115.44 12).24 155. 5 206.15 225.21 23.20

SLUDGE (TPD)
GENERATED 107.75 122.37 136.99 165.23 203.07 235.01 256.74 266.99
DISCHARGED 68.96 78.32 87.68 105.75 133.17 150.41 164.31 170.87

TREATHENT PLANT TYPE ADVANCED BIOLO-ICAL PLANT

SLUDGE HANDLING TYPE STRIP MINE APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1975 1930 1935 1990 2000 2010 2020 RESIDUAL

EXISTING PLANT 16563 110130 47245
EXPAND TO LEVEL 1 49092 55000 55000 3269
EXPAND TO LEVEL 2 36511 88000 0
SLUDGE FACILITIES 142a1 16000 16000 11423
SLUDGE FACILITIES 5620 19000 2652
SEWERS 16132 19765 1976
SEWERS 13953 23975 479:1
SEWERS 5054 17086 6434

RESIDUAL 4431 TOTAL iT1i2s

NET CAPITAL 17fn 7

TABLE 1I : PRESENT WORTi - o..f. COSTS

1972 1975 1930 1985 1990 2000 2010 2020

PLANT ($1000/YR) 6121 6952 7783 11521 15938 18058 19728 20515
SLUDGE ($100/YR) 1179 1339 150 1055 379 423 468 487
SEWERS ($1000/YR) 0 98 218 218 304 304 304 304
TOTAL ($1000/YR) 7301 8391 9502 12795 -16" -'91 20501 21337

PRESENT VALUE AT BEGIN-

NING OF PERIOD ($1000) 20591 36683 45711 60411 124541 137966 146820 0

PRESENT WORTH ($1000) 20591 ?9940 26604& 25064 36839 20753 11217 0

NET O.01. = 171011

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 152777
O.+M. ($1000) 171011
LAND ($1000) 2780

TOTAL ($1000) 326568

TABLE IV : ANNUAL COSTS ($1000/YR)

1972 1975 1910 19a5 1990 2000 2010 2020

ANNUAL CAPITAL

EXISTING PLANT 8502 8502 8502
EXPAND TO LEVEL 1 4245 4245 4245 11245 4245 4245 4245
EXPAND TO LEVEL 2 6793 6793 6793 6793 6793
SLUDGE FACILITIES 1235 1235 1235 1235 12' 1235 1235
SLUDGE FACILITIES 1466 1446 1466 1466
SEWERS 1430 1430 1433 1433 1431 1430 1430
SLWEP.5 1735 1733 173' 1735 1735 1735
SE41ER S 1237 1237 1237 1237

TOTAL 0.44. 7301 8331 9512 12795 1ir72 18791 20501 21337

TO T A LA1 ANUAL 7301 15T9-3 2'bS 25237 3Z817 5I3) 47145

NOTE 1 ANNUAL COST5 DO NOT INCLUDE P:F/SrFT OUTST.ANDIfir BONDED ItIDEBTEDUIESS
NOTE 2 AN INTEREST RAT or 7 PERCFNT liA, USED FfR ALI CALCULATIONS



dASTEWATER TREAT14ENT PLANT CaMS OF ENGINEEKS - SURVkV SCOPE STUDY

PLAN A , ROCKY RIVER

L91Z IsTs 1980 1985 1990 2000 2010 2020

POPULATION 61$37 TS43& 89340 100620 111900 125805 137100 143930

FLUW dMGOI
UOMETIC .. -....6.7. a 8j4 10.12 12.35 .13.99- .15.35 It2.8 ZL.$9.
INDUSTRIAL 0.31 O.J 0.39 0.39 0.40 0.42 0.44 0.46

TOTAL 1.14 9.&Z 11.11 12.15 14.39 16.7 19.72 22.05

SLUDGE ITPD)
GENERATED S.00 6.39 7.76 8.92 10.0? 11.14 13.90 15.43
DISCHARGED 3.24 4.59 4.98 5.71 6.45 1.51 6.83 9.88

TREATMENT PLANT TYPE PHYSICAL CHEMICAL PLANT

SLUDGE HANDLING TYPE a AGRICULTURAL APPLICATION

TA.E I : PRESENT WORTH - CAPITAL COSTS - f$1000)

PRESENT
WORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

EXISTING PLANT 1263 8400 3603
EXPANSION 813 2750 384
EXPAND TO LEVEL 1 123 1050 1050 419
EXPAND TO LEVEL 2 275 560 560 336
SLUDGE FACILITIES 611 960 960 822
SLUDGE FACILITIES 428 1450 202

RESIDUAL 223 TOTAL 5770

NET CAPITAL 3891

TABLE II S PRESENT WORTH - O.+M. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT ISIOO/YRI 596 162 928 1102 1286 1499 1763 19?1
SLUDGE (11000/YRI 41 53 65 5 29 34 40 45
SEWERS IS 10O/YRI 0 0 a 0 0 0 0 0

TOTAL ($LO0/YRI 638 816 993 1153 1316 1533 1803 2016

PRESENT VALUE AT BEGIN-
NING OF PERIOD (5000 1909 3711 4402 5062 10009 11121 13411 0

PRESENT WORTH ISI000 1909 3029 2562 2100 2960 1762 1025 0

MET O.*M. - 15349.6

TABLE Ill : TOTAL PRESENT WORT1H

CAPITAL I1000) 3891
0.1*M. 1$1000 15349
LAND (10008 0

TOTAL 61.000 19241

TABLE IV S ANNUAL COSTS IS1000/YR)

1912 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPI TAiL
EXISTING PLANT 648 64 64a
-EXP ANSION -. . .. ..... . . . . .. . .......... . ... 2R 2. 2Z Z Z .. 21 ..
EXPAND TO LEVEL I 90 90 90 90 90 90
EXPAND TO LEVEL 2 48 48 48 48 48
SLUDGE FACILITIES 74 74 74 14 14 14
SLUDGE FACILITIES 111 111 111 111

TOTAL 0.991. 638 616 993 1153 1316 1533 1803 2016

TOTAL ANNUAL 638 816 11S7 1365 1851 2716 2986 3199

NOTE 1 2 ANNUAL COSTS D0 NOT INCLUDE PRESENT OUTSTANDING bONDED INDEBTEDNESS
NUTE 2 S AN INTEREST RATE OF I PERCLNT WAS USED FOR ALL CALCULATIONS



VT&SfEATER TRE.ATNLNT PLANT CORPS UF ENtiNEEkl - SURVEY SCO-E STUDY

PLAN A . LAKENOOD

1972 I9"5 1980 19b5 1990 2000 2010 2020

POPULATION 8063Z 86z 91abO 9d62 105%64 M6240 123082 124.84

FLOW (14Go)
UOESTIC 16.92 17.34 17.0 L8.Z9 18.79 18.78 19.11 20.76
INDUS kIAL 0.19 O.Z 0.20 0).20 0.21 0.22 0.Z3 O.Z4

TOTAL 11.11 17.% 18.00 18.50 19.00 19.00 20.00 21.00

SLUDGE ITPOI

GENERATED 18.14 18.61 19.08 19.61 21.66 21.66 22.00 Z3.94
DISCHARGED 11.61 11.11 12.21 12.55 13.8b 13.86 14.59 15.32

TREATMENT PLANT TYPE S ADVANCED 810LO61CAL PLANT

SLUDGE HANDLING TYPE AGRICULTURAL APPLICAIDN

TABLE I I PRESENT WORTH - CAPITAL COSTS - 4510001

PRESENT
WORrN 1972 19n1 1980 1985 1990 2000 2010 2020 RESIW,.L

EXI STING PLANT 1398 9300 3989
EXPANSIOI 3748 4.QQ 4200 29I9
EXPAND TO LEVEL 1 1933 20a0 t000 I99
EXPAND TO LEVEL Z 210Z 5500 5500 3300
SLUDGE FACIL

r
IJES 2186 2450 2450 1749

SLUDGE FACILITIES 813 2750 384

RESIDUAL 49? TOTAL 128S2

NET CAPITAL 12Z85

TABLE 11 s PRESENT WORTH - O.414. COSTS

1912 191 1980 1985 1990 z00 2010 2020

PLANT _($IOo/IYRI_ .J149 . 1241 1314. .- 1603.... 190... 191.. - ZOQT3 ZI?..
SLUDGE 1$*00/YR) 139 142 146 100 55 55 58 61 "
SEWERS I $1000/'i¥R 0 0 0 a 0 0 0 0

TOTAL ISIOUIYRt 1388 1424 1460 1103 1962 15*2 2065 21b9

PRESENT VALUE AT BEGIN-
NING OF PERIOD 4510001 3690 5913 6486 7515 13782 14145 14871 0

PRESENT WORTH 6510001 3690 4526 3115 3118 4016 z1ZT 1136 0

NET O.&M. 2 ,2750.7

TABLE III % TOTAL PRESENT WORTH

CAPITAL 61000) 1lis
O.*.. (51001 22150
LAND 651000) 0

TOTAL (510O08 35036

TABLE IV S ANNUAL COSTS I$10001VRI

1972 1915 1900 19a5 1990 2000 2010 2020

ANNUAL CAPITAL
EXISTING P.ANT 717 717 ?
EXPANSION 524 324 324 324 324 324 324
EXPAND TO LEVEL I 1t 1T1 111 111 111 011 171
EXPAN0 TO LEVEL 2 471 411 471 411 471
SLUDGE FACILITIES 19 189 189 189 159 189 159
SLUDGE FACILITIES 212 212 212 Z1

TOTAL 0.0%. 1385 424 1460 1703 1962 1%2 206S 2169

TOTAL ANNUAL 1355 H109 2144 285 3329 4046 4149 42S3

MUTE I I AN41AL COSTS 00 #OT INCLUDE PRIESNT OUTSTAND)ING 680PLD INDEBTEQNESS
NO1TE 2 s AM INI..ERT RATE UF I PERCENT WAS USED FOR ALL CALCULATIONS



WASTCWATER T1EATMEIENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . AURLRA CENTRAL

1972 1915 1960 1985 1990 2000 2010 2020

POPULATION 1990 2563 3136 484Z 6549 11600 14020 16285

FLOW INGO?
DOMESTIC 0.22 0.30 0.38 O.bO O.2 1.51 1.96 2.4

INDUSTRIAL 0.00 0.11 0.22 0.36 0.50 0.22 0.35 0.54

TOTAL 0.22 0.41 0.60 0.96 1.32 1.73 2.31 2.98

SLUDGE ITPD)

GENErATED 0.23 0.43 0.64 1.02 1.50 1.9? 2.e3 3.40

DISCHARGED 0.15 0.28 0.41 0.65 0.96 1.26 1.69 2.17

TREATMENT PLANT TYPE : ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE : AGRICULTURAL APPLICATION

TABLE I z PRESENT WORTH- CAPITAL COSTS - ($10001

PRESENT
WORTH 1972 1915 1980 igs 1990 ZOO 2010 2020 RESIDUAL

NEW PLANT 1383 1550 1sO 1106

EXPANSION 724 2450 342

EXPANO TO LEVEL 2 442 900 900 540

SLUDGE FACILITIES 267 300 300 214

SLUDGE FACILITIES 162 550 16

SEWERS 558 960 191

SEWERS 319 1080 431

RESIDUAL 112 TOTAL 29@.

NET CAPITAL 3146

TABLE It : PRESENT WORTH - D.*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IS1000/YRJ 30 56 82 140 204 268 358 462

SLUDGE !SI00/YR) 2 3 5 7 6 1o 14 to

SEWERS O1000/IRI 0 0 4 4 to 10 10 10

TOTAL 461000/YR) 32 59 92 152 223 289 382 491

PRESENT VALUE AT BEGIN-
NING OF PERIOD £510001 120 312 501 769 1800 2361 3069 0

PRESENT WORTH 4510001 120 255 291 319 532 355 234 0

NET O.#M. - 2109.17

TABLE III : TOTAL PRESENT WORTH

CAPITAL 1*1000) 3746
O.+M. 1610001 2109
LAND 4510008 30

TOTAL 4l1000) 585

TABLE IV i ANNUAL COSTS I$100/YRI

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 119 119 119 119 119 119 119
EXPANSION 189 189 169 169
EXPAND TO LEVEL 2 71 77 11 77 7T

SLUDGE FACILITIES 23 23 23 23 23 23 23
SLUDGE FACILITIES 42 42 42 42
SEWERS 69 69 69 69 69 69
SEWERS is 7o 76 7T

TOTAL 0.0N. 32 59 92 152 Z23 2S9 362 891

TOTAL ANNUAL 32 201 303 447 820 166 979 1086

NOTE I I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

4S



WASTEWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , M4CFARLAND CREEK

1912 19"5 1980 1985 1990 2000 2010 2020

POPULATION 1635 3431 5221 10216 15206 20426 25120 28630

FLOW INGO)
DOUMESTIC 0.18 0.40 0.63 1.26 1.90 2.66 3.52 4.29
INDUSTRIAL 0.00 090 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.10 O.So 0.63 1.26 1.90 2.66 3.52 4.29

SLUDGE ITPD
GENERATED 0.19 0.3 0.67 1.34 2.17 3.03 4.01 4.69
DISCHARGED 0.12 0.1a 0.43 0.86 1.39 1.94 2.57 3.13

TREATMENT PLANT TYPE 3 ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE 2 AGRICULTURAL APPLICATION

TAILE I : PRESENT WORTH - CAPITAL COSTS - 1LO0

PRESENT
WORTH 1972 19I 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 185 omD 2000 1427
EXPANSION 958 3240 453
EXPAND TO LEVEL. 2 549 1200 1200 ?20
SLUDGE FACILITIES 348 3o 390 ZT8
SLUDGE FACILITIES 189 640 89
SEWERS 3264 460 .400

RESIDUAL 130 TOTAL 3369

NET CAPITAL 104

TABLE Il PRESENT NORTH - O.#. cOSrS

"T2 115 1980 1985 1990 2000 2010 2020

PLANT ISIOO YR) 22 50 78 168 270 31S 501 610
SLUDGE ISIOOOYRI 1 3 4 0 10 14 19 23
SEWEMS ISIO00/YAj 0 19 19 19 19 19 19 19

TOTAL I$EOOOJYR) 23 73 103 196 300 413 540 653

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1$10001 127 ]61 614 1019 2506 3341 4 193 0

PRESENT WORTH M$1000) 127 295 35? 423 141 503 320 0

MET04* w- -2161.411

TABLE III TOTAL PRESENT WORTH

CAPITAL 11000) 7004
O.+M. MOM1000 2768
LAND ($10001 0

TOTAL MO00D) 9173

TABLE IV s ANNUAL COSTS ISIO0O0YRI

19T2 1475 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEd PLANT 154 154 154 154 154 154 154
EXPANSION 250 250 250 250
EXPAND TO LEVEL 2 102 102 102 102 102
SLUDGE FACILITIES 30 30 30 30 30 30 30
S.UOGE FACILITIES 49 49 49 49
SEWERS 269 269 289 289 289 289 289

TOTAL O.*M. 23 73 103 196 300 413 540 653

IOTAL ANNUAL 23 $46 576 771 1174 1287 1414 IS27

NOTE I S ANNUAL COSTS 00 NUT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INIEREIT RATE JF ? PERCENT WAS USED FUR ALL CALCULATIUNSbib i



WASTIEAfER TREATMENT PLANT CORPS OF EN61NEERS - SURVkY SCOPE STUDY

PLAN A * FUNLERS MILL

1972 1915 1980 1985 1990 2000 2010 2020

POPULATION 3820 4580 5340 6LO 040 0780 11000 13200

FLOW IMGO$
DOMESTIC 0.42 0.53 0.64 0.76 0.88 1.14 1.54 1.98
INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.42 0.53 0.64 0.?6 0.88 1.14 1.54 L.98

SLUDGE ITPD)
GENiRATED 0.45 0.56 0.68 0.81 1.00 1.30 1.76 2.26
DISCHARGED 0. 28 0.36 0.43 0.52 0.64 0.83 1.12 1.44

TREATMENT PLANT TYPE S ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE : AGRICULTURAL APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - (51000

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 981 1100 1100 18s
EXPANSION 535 1810 253
EXPAND TO LEVEL 2 324 660 660 396
SLUDGE FACILITIES 196 220 220 157
SLUDGE FACILITIES lie 400 55
SEWERS 199 979 91

RESIDUAL 67 TOTAL 174S

NET CAPITAL 2881

TABLE II 9 PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISIOOO/YR) 61 11 93 121 15Z 19Y 266 343
SLUDGE I$10001YRI 4 6 1 1 1 9 12 16
SEWERS ISIOOYR) 0 4 4 4 4 4 4 4

TOTAL IIOOOYR) 66 88 LOS 133 164 212 284 364

PRESENT VALUE At BEGIN-
NING OF PERIOD 181000) 202 398 490 611 1323 1144 2280 0

PRESENT WORTH 45,1000) 202 324 285 253 391 262 174 0

MET O.-N. , 1895.23

TABLE i11 I TOTAL PRESENT WORTH

CAPITAL 4$10001 2887
O.*m. ($1000) 1895
LAND I$1000) 20

TOTAL 10001 4802

TABLE IV S ANNUAL COSTS (SIOOYR

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEN PLANT 84 84 84 84 84 84 84
EXPANSION 139 139 1.39 139
EXPAND TO LEVEL 2 56 56 56 56 56
SLUoD, FACILITIES 16 16 16 16 16 16 16
SLUDGE FACILITIES 30 30 30 30
SEWERS To 10 To To TO To TO

TOTAL O.*M. 66 s8 105 133 164 212 284 364

TOTAL ANNUAL 66 2S8 27S 3s9 5SS 607 679 ?So

NOTE 1 9 ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEONESS
NOTE 2 8 AN INTEREST RATE OF 1 PERCENt WAS USED FOR ALL CALCULATIONS



NASTkIATER TREATMENT PLANT CORPS OF ENGINkER$ - SURVEY SGCPE TUOY

PLAN A , N(WBUkV TWP.

1912 1915 1980 1985 1990 2000 2010 2020

POPULATION 3000 3S85 4170 4845 5520 6910 8090 10300

FLOW (MGO)
DOMESTIC 0.33 0.41 0.50 0.59 0.69 0.90 1.13 1.54
INUUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.33 0.1 0.50 0.59 0.69 0.90 1.13 1.54

SLUDGE (TPO)
GENERATED 0.35 0.44 0.53 0.63 0.79 1.03 L.29 1.76
DISCHARGED 0.22 0.28 0.34 0.40 0.50 0.66 0.82 1.12

TREATMENT PLANT TYPE S ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE I AGRICULTURAL APPLICATION

TABLE I ' PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1912 1975 1960 1985 1990 2000 2010 2020 RESIDUAL.

NEW PLANT To 863 863 616
EXPANSION 449 1520 21Z
EXPANO TO LEVEL 2 254 SIT SIT 310
SLUDGE FACILITIES 114 195 IM 139
SLUDGE FACILITIES 99 335
SEWERS 211 t5 285

RESIDUAL 62 TOTAL 1611

NET CAPITAL 1896

TABLE i1 1 PRESENT WORTH - 0.1. COSTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT ISOOO/YR) 48 60 73 97 L25 164 206 281
SLUDGE ISIO001YR 3 4 5 5 6 a 10 14
SEWERS IS1000/YRI 0 0 0 0 3 3 3 3

TOTAL (BIOOOIYRI 52 65 78 103 13 176 220 298

PRESENT VALUE AT aEGIN-
NING OF PERIOD ($10001 154 29S 314 491 1095 1391 1822 0

PRESENT WORTH ($10001 154 241 21T 203 323 209 39 0

NET O.*N. - 1489.32

TABLE III : TOTAL PRESENT WORTH

CAPITAL 4I1000) 1896
O.*N. 4s100) 1489

LAND (Sl00J 15

TOTAL (110001 3400

TABLE IV s ANNUAL COSTS ($1000/YRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 66 66 66 66 66 66 6
EXPANSION 111 111 111 117
EXPAND TO LEVEL 2 44 44 44 44 44
SLUDGE FACILITIES 15 LS Is is 15 15 1
SLUOGE FACILITIES 25 2S 25 25
SEWEAS 51 51 51 51

TOTAL 0.*4. 52 65 i8 103 135 176 220 290

TOTAL ANNUAL 52 146 IS9 228 453 494 S38 616

NOTE I S ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NUTE 2 1 AN INTEREST RATE 3F 1 PERCENT WAS USED FOR ALL CALCULATIONS

-



WASTEdATER TREATMENT PLAIT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CHAGRIN FALLS

1912 1915 1980 1985 1990 2000 2010 ZOZO

POPULATION 5956 7913 9870 12488 15107 18138 20804 22366

FLOW INGO)
OGMESrIC 0.64 0.92 1.19 1.54 1.89 2.36 2.91 3.40
INOUSTRIAL 0.15 0.16 0.16 0.16 0o.6 0.17 0.17 0.18

TOTAL 0.81 1.08 1.35 1.10 2.05 2.53 3.08 3.58

SLUDGE (FPD)
GENERATED .. 0.84 X 1.10 _ 1.43 1.80 , 2.34. -L88 . 3.52 4.00
DISCHARGED 0.55 0.13 0.91 1.15 1.49 1.84 2.25 2.61

TREATMENT PLANT TYPE I ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE t AGRICULTURAL APPLICATION

TABLE I i PRESENT WORTH - CAPITAL COSTS - 411000)

PRESENT
WORTH 1912 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 1919 2150 2150 1535
EXPANSION 633 2140 299
EXPAND 1:0 LEVEL Z 589 1200 1200 720
SLUDGE FACILITIES 374 620 420 299
SLUDGE FACILITIES 189 640 89
SEWERS 195 336 67
SEWERS 108 720 432

RESIDUAL 133 TOTAL 3443

NET CAPITAL 3876

TABLE 11 9 PRESENT WORTH - O.44. COSTS

1972 1915 1980 3985 1990 2000 2010 2020

PLANT 1S1000/YR) 101 134 167 232 306 37 461 535
SLUDGE 4610001YR) 5 7 9 10 11 14 1 20
SEWERS ISIOOO/YRI 0 0 1 1 L 5 5 5

TOTAL IS1OOO/Ri) 101 142 178 244 320 398 484 562

PRFPSENT VALUE AT BEGIN-
NING OF PERIOD 1 10001 326 657 868 1156 2522 3100 3676 0

PRESENT NORTH (S1000 326 536 505 480 746 466 280 0

NET O.+N. - 3342.95

TABLE III I TOTAL PRESENT WORTH

CAPITAL $51060 3876
0.*1%. (51000) 3342

LAND (S100l 179

TOTAL 451000) 7398

TABLE IV I ANNUAL COSTS I8l00/YRI

1972 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 165 165 165 165 165 165 165
EXPANS ION 165 165 165 165
EXPAND TO LEVEL 2 102 102 102 102 102
SLUDGE FACILITIES 32 32 32 32 32 32 32
SLUDGE FACILITIES 49 49 49 49
SEWERS 24 24 24 24 24 24
SEWERS -.. . . . . . .. . . . . .- 52 . . . .%Z S 2 . . . . . .

TOTAL 0.+. 101 142 11' 244 320 399 484 S&2

TOTAL ANNUAL to, 339 399 367 857 98S 1073 11S1

NOTE I I ANNUAL COSTS 00 NUT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 9 AN INTERFSI RATE OF I PERCENT UAS USED FOR ALL CALCULATIONS



WASTEWATER TREATMENT PLANT CORPS OF ENGINEERS - -URVLY SCOPE STUDY

PLAN A . FAIRNOUNT ROAO

1912 1915 1980 1985 1990 2000 2010 2020

POPULATION 628 2556 4485 8457 12430 16450 20030 22480

FLOW INGO)
OU1ESTIC 0.07 0.31 0.54 1.05 1.55 2.14 2.0 3.40
INOUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL. 0.07 0.31 0.54 L.05 1.55 2.14 2.80 3.40

SLUDGE ITPOI
GENERATED 0.07 0.32 0.57 1.11 1.7? 2.44 3.19 3.68
DISCHARGED 0.05 0.21 0.3? 0.71 1.13 1.56 2.04 2.48

TREATMENT PLANT TYPE 3 ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE I AGRICULTURAL APPLICATION

TABLE I z PRESENT WORTH - CAPITAL COSTS - |110001

PRESENT
WORTH 1912 1915 1980 19B5 1990 2000 2010 2020 RESIDUAL

NEW PLANT 1562 1150 1150 1249
EXPANSION 189 2670 313
EXPAND TO LEVEL 2 491 1000 1000 600
SLUDGE FACILITIES 303 340 340 242
SLUDGE FACILITIES 183 620
SEWERS 567 120 72
SEWERS 147 498 199

RESIDUA. 09 TOTAL 2824

NET CAPITAL 3955

TABLE 11 3 PRESENT WORTH - O.*N. COSTS

1972 1915 1960 1965 1990 2000 2010 2020

PLANT 161000/YR) 9 40 70 146 231 320 419 S0
SLUUGE I SIOOOIYR 0 2 4 1 9 12 16 19
SEWERS ISIOOOIYR) 0 3 3 3 6 6 6 6

TOTAL 11000/vAl 9 46 79 151 247 338 441 534

PRESENT VALUE AT BEGIN-
NING OF PERIOD 661000) 13 25? 485 829 2057 2739 342? 0

PRESENT WORTH 151000) ?1 209 262 344 606 412 261 0

NET 0.4. - 2192.96

TABLE III : TOTAL PRESENT WORTH

CAPITAL (510001 3955
O.+N. 161000) 2192
LAND 1610001 0

TOTAL £610001 6148

TABLE IV s ANNUAL COSTS (81000/YRI

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 135 135 135 135 135 135 135
f XPANSI ON 206 206 206 206
EXPAND TO LEVEL 2 85 5 5 65 85
SLUDGE FACILITIES 26 26 26 26 26 26 26
SLUDGE FACILITIES 47 47 4T 47
SEWERS 52 52 52 52 52 52 52
SEWERS 36 36 36 36

TOTAL O.,N. 9 46 79 151 241 338 441 534

TOTAL AN0SAL 9 I9 292 455 834 925 1026 1121

NOTE I I ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
ROTE 2 x AN INTEREST RATE OF I PERCENT djAS USEO FOR ALL CALCULATIONS



WASTEWATER TREATMENT PLANT CrAKPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CHAGRIN E. BRANCH

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 4420 5205 5990 6985 7980 9600 11340 13020

FLOW INGO)
DOMESTIC 0.49 0.61 O.Tz 0.86 1.00 1.25 1.58 1.95
INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.49 0.61 0.72 0.86 1.00 1.25 L.58 1.95

SLUOGE (FPO)
GENERATED 0.52 0.64 0.76 0.91 1.14 1.43 1.80 2.22
OISCHARGED 0.33 0.41 0.49 0.58 0.73 0.91 1.15 L.42

IREATNEN TPLANT TYPE a- ADVN4CED BJIOLOGICAL PLANT.. . .. . .. . . . .... . . . ... .... . . . ... ...

SLUDGE HANDLING TYPE 4 AGRICULTURAL APPLICATION

TABLE I : PRESENT ORTH - CAPITAL COSTS - M1000)

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RES 11UAL

NEW PLANT I11s I250 1250 892
EXPANSION 461 1560 216
EXPA1ND TO LEVEL 2 368 750 750 450
SLUDGE FA1.';.ITIES 214 240 240 171
SLUDGE FACILITIES 156 530 74

SEWERS 666 819 81
SEWERS 315 542 10O

RESIDUAL 77 TOTAL 1996

NET CAPITAL 3223

TABLE I1 : PRESENT WORTH- O.4M. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT I•IO0/YR) 71 8B 1OS 138 175 219 276 341
SLUOGE (SIOOO/YRI S 6 7 7 7 9 11 14
SEWERS (S1000/YRI 0 4 6 6 6 6 6 6

TOTAL IS1000/YR) 16 96 119 152 189 235 295 363

PRESENT VALUE AT BEGIN-
NING OF PERIOD I11000) 230 448 556 701 t491 1663 Z31Z 0

PRESENT WORTH (510001 230 365 324 290 441 260 176 0

NET O.+R. , 2110.56

TABLE III % TOTAL PRESENT WORTH

CAPITAL 4510001 3223
0.*m. 4510001 2110
LAND ,,o00) 20

TOTAL 1M1000) 5353

TABLE IV 2 ANNUAL COSTS 1610001YRI

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 96 96 96 96 96 96 96
EXPANSION 120 120 120 120
EXPAND TO LEVEL 264 64 64 64 64
SLUDGE FACILITIES is i 16s to is is to
SLUDGE FACILITIES 40 40 40 40
SEWERS 59 59 59 59 59 59 59
SEWERS 39 39 39 39 39 39

TOTAL 10.M. 76 96 119 152 189 235 195 363

TOTAL ANNJA. 16 271 331 428 625 671 731 799

NOTE I S ANNUAL COSTS OJ NOT2 INCLUDE PRESENT OUTSTANDING BONOEO INDEBTEDNESS
NOTE 2 t AN INTEREST RATE UF I PERCENT WAS USED FOt ALL CALCULATIONS



WAIEWATER TA AIMNYN PLANT CORPS Of ENGINEERS - SIRVEY SCOPE STUDY

PLAN A . WILLOUWtBY-EASI.

1912 1915 1980 1985 1990 2000 2010 2Q20

POPULATION 38324 5212 52100 64500 16900 97300 115200 126800

FLOW IAMCI
0OuESIIC 4.2Z 5.23 6.25 7.93 9.61 12.65 16.13 19.02
|NOUSTRIAL 1.33 1.50 1.67 1.84 2.00 2.4Z 2.83 3.25

TOTAL 5.55 6.13 7.92 9.76 11.61 15.0? 16.96 22.21

SLUOGE 4EPOI
GEE.RAIkO 3.58 1.14 8.40 10.35 13.24 17.18 21.61 25.39
OISCHAR6EO 2.29 4.57 5.3T 6.62 6.41 11.00. 13.83 16.25

TREATMENT PLANT TYPE Z ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE : STRIP MINE APPLICATION

TABLE I z PRESENT 3RTH - CAPITAL COSTS - 1810001

PRESENT
WORTH 1912 1975 1980 1185 1990 2000 2010 2020 RESIDUAL

EXISTING PLANT 56 375 160
EXPANSION 2641 4150 4150 3556
EXPAND TO LEVEL 1 891 1400 1400 1199
EXPAND TO LEVEL 2 221a 4500 4500 2700
EXPANSION 947 6300 2102
SLUDGE FACILITIES 1115 1250 125 892
SLUOGE FACILITIES 665 2250 314
SEWERS 489 600 60
SEWERS 1311 2356 411
SEWERS 646 2184 673

RESICUAL 501 TOTAL 12932

NET CAPITAL 10533

TABLE II s PRESENT WORTH - O.M. COSTS

1972 1975 1980 1q85 1990 2000 2010 2020

PLANT I$100lY£ 253 417 621 899 1228 1595 2006 2357
SLUOGE 1iao0/YRs 11 20 21 26 33 43 55 64
SEWERS ISI$OO/YX) 0 2 14 14 25 25 25 25

TOIAL I51000/Y83 264 441 657 941 128a 1664 2087 241

PRESENT VALVE AT BEGIN-
NING OF PERIUo 1I13001i 927 2254 3!71 4570 10370 13118 15928 0

PRESENT WORTH 1110301 927 1839 1901 1696 3067 1961 1216 0

NEI 0.*. * 12831.9

TABLE III : TOTAL PKESEN1 WORTH

CAPITAL (510001 10533
O.*M. 1$1300) 1ZS37
LAND (510001 0

TOTAL Il0ojol 23371

TABLE IV : ANNUAL COSTS IIIOO/YiI

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL . . . . . . . ... .... 2....
EXISTI NG PLANLT 2" .-
fXPANSI U' 320 320 320 320 320 320
EXPAND T0 LEVEL I Jos 108 J08 JOB 106 101
EXPAND TO tLVEL 2 386 386 386 336 386
EXPANSION 186 4.36 486
SLUGE FACILITIES 96 96 96 96 96 96 96
SkuO,;F FA~LI$lLS 173 113 1?. 113
SEWER S 43 43 13 43 13 4 1.3
SEWERS 170 170 170 170 110 170
SIdER S 158 358 158 158

IoAL u.4.q 264 141 65? 9.2 1I 1664 2037 241?

A.TXL A---U73 2 5)0 (384 2064 '742 3632 403S 441s

K3IT I ANNI;AI (srs no0 NtWt I'CIUZE PTESEhT (tlTSTANo|N4 AONOtO 1NDEATEDNESS
N T1 7 1 AN INTILPSI 4ATF Jf ' PI-'tNf mA$ kl',j LL3'( ALL (ALE ULAII,.$



WASTEWATER TREATMENT PLANT CORPS OF ENIINEERS - SURVEY SCOPE STUDY

PLAN A , BUTTERNUT CREEK

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 2180 2630 3080 3540 1000 5080 6360 7800

FLOW (MGD)
OMESTIC 0.24 0.31 0.37 0.44 0.50 0.66 0.89 1.17
INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.2 0.31 0.37 - 0.50 0. -'9 fT

SLUDOE (TPO)
GENERATED 0.25 0.32 0.39 0.16 0.57 0.75 1.01 u3
DISCHARGED 0.16 0.21 0.25 0.30 0.36 0.48 0.65 o.85

TREATMENT PLANT TYPE ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE AGRICULTURAL APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 557 625 625 4416
EXPAND TO LEVEL 2 184 375 375 225
EXPANSION 381 1290 180
SLUDGE FACILITIES 133 150 150 107
SLUDGE FACILITIES 82 280 39
SEWERS 391 480 h8
SEWERS 272 468 93

RESIDUAL 1111 TOTAL 1139

NET CAPITAL 10

TABLE 11 : PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($10001YR ) 35 44 54 74 98 130 175 230
SLUDGE ($1000/YR) 2 3 4 4 5 7 9 12
SEWERS ($1000/YR) 0 2 11 4 4 11 11 1

TOTAL ($1000/YR) 3 141 9 * * "---T -T

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 115 232 301 395 880 1165 1537 0

PRESENT WORTH ($1000) 115 189 175 163 260 175 117 0

NET O.+N. = 1198.39

TABLE ItI TOTAL PRESENT WORTH

CAPITAL ($1000) 1960
O.+M. ($1000) 1198
LAND ($1000) 12

TOTAL ($1000) 3170

TABLE IV : ANNUAL COSTS ($1000/1R)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW P..ANT 18 48 48 48 48 18 18
EXPAND TO LEVEL 2 32 32 32 32 32
EXPANS ION 99 99 99 99

SLUDrE FACILITIES 11 11 11 11 11 11 11
SLUDGE FACILITIES 21 21 21 21
SEWERS 34 311 34 34 34 3 341
SEWERS 31 J

TOTAL O.+. 37 50

TOTAL ANNUAL 37 I5 191 24- 4 2 471

NOTE 1 ANNUAL COSTS DO NOT INCLUI)C PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 AN INTEREST RATE OF 7 PEPCLIIT %IAS USED FUR ALL CALCULATIONS



WASTEWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , EAST CLARIDON

1972 1975 1930 1985 1990 2000 2010 2020

POPULATION 730 950 1170 1425 1680 2380 2780 3200

FLOW (IGO)
DOMESTIC 0.08 0.11 0.14 0.17 0.21 0.31 0.39 0.48
INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.01 0.11 O-T 0.17 0-21 0.31 0.39

SLUDGE (TPO)
GENERATED 0.08 0.12 0.15 0.19 0.24 0.35 0.44 0.55
DISCHARGED 0.05 0.07 0.09 0.12 0.15 0.23 0.28 0.35

TREATMENT PLANT TYPE ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE AGRICULTURAL APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 234 263 263 18
EXPAND TO LEVEL 2 77 157 157 N
EXPANSION 159 540 75
SLUDGE FACILITIES 71 80 80 57
SLUDGE FACILITIES 44 150 20
SEWERS 97 120 12

RESIDUAL 17 TOTAL "i

NET CAPITAL

TABLE II PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($1000/YR) 11 16 20 30 43 64 81 99

SLUDGE ($1000/YR) 1 1 2 2 3 5 6
SEWERS ($10001'R) 0 0 0 0 0 0 0 0

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 41 85 118 168 416 558 693 0

PRESENT WORTH ($1000) 41 69 68 70 123 84 52 0

NET O.,M. z 510.124

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 667
o.+M, ($1000) 510
LAND ($1000) 5

TOTAL ($1000) 1183

TABLE IV : ANNUAL COSTS ($1000/YTR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 20 20 20 20 20 20 20
EXPAND TO LEVEL 2 23 13 13 13 13
EXPANSION 41 41 41 4
SLUDE FACILITIES 6 6 6 6 6 6 6
SLUDGE FACILITIES 11 11 11 11
SEWERS 8 8 8 8 8 8 8

TOTAL O.+N. 12 18 23 34 47 70 88 108

TOTAL ANNUAL 12 148 i18 YW 31T21i *~7

NOTE 1 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



WASTEWATER TREATMENT PLANT CORPS OF ENGINEERS- SURVEY SCOPE STUDY

PLAN A s BuRrUN

1972 1975 1980 1985 1990 2000 2010 2020

POPULAr ION 10 1600 2100 2500 2900 3500 4200 sl0

FLOW (NGO)
DOMESTIC 0.12 0.19 0.25 0.31 0.36 0.45 0.59 0.76
INDUSTRIAL 0.06 0.06 0.07 0.08 0.09 0.11 0.13 0.15

TOTAL 0.18 .iS 0.32 0.38 0.45 0.56 0. 72 0.91

SLUDGE fTPO)
GENERATED 0.19 0.26 0.34 0.41 0.51 0.64 0.82 1.04
DISCHARGED 0.12 0.1 0.22 0.26 0.33 0.41 0.53 0.67

TREATMENT PLANT TYPE I ADVANCED BIOLOGICAL PLANT

SLUOGE HANOLING TYPE = AGRICULTURAL APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - (51000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 501 562 562 401
EXPANSION 272 920 128
EXPAND TO LEVEL 2 99 338 47
SLUDGE FACILI TIES 124 140 140 99
SLUDGE FACILITIES 66 225 31
SEWERS 209 360 7t
SEWERS TO 240 95

RESIDUAL 34 TOTAL 876

NET CAPITAL 131

TABLE i 2 PRESENT WORTH- O.*M. COSTS

1972 1975 1960 1985 1990 2000 2010 2020

PL ANT $1000/YR) 25 36 4" 66 92 116 150 190
SLUDGE |$LOOO/YR) 2 4 5 6 7 9 12 is
SEWERS IS1000/YR) 0 0 1 1 2 2 2 2

TOTAL SIOOYRI 28 40 54 76 103 129 165 209

PRESENT VALUE AT BEGIN-

NING OF PERIOD ($10002 90 193 266 368 817 1034 1315 0

PRESENT WORTH 151000) 90 156 1S 153 241 155 100 0

NET O..N. * 1055.38

TABLE III : TOTAL PRESENT WORTH

CAPITA L I51000) 1311
O.+M. ( 1000) loss
LAND (M1000 9

TOTAL 4111000) 2376

TABLE IV I ANNUAL COSTS (SIOOO/YR)

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 43 43 43 43 43 43 43
EXPANSION 71 71 11 71
EXPAND TO LEVEL 2 26 26 26 26
SLUOGE FACILITIES Eo 10 10 10 10 10 10
SLUDGE FACILITIES 17 17 11 17
SEW ER S 26 26 26 26 26 26
SEWERS 17 17 1T IT

TOTAL O.*1. 20 40 54 76 103 L29 165 209

TOTAL ANNUAL 28 93 133 ISS 313 339 375 421

NOTE 1 8 ANMAL' COSTS DO NUT INCLUDE PRESENT OUTSTANDING B0NOLO INDEBTEONESS
NOTE 2 2 AN INTEREST RATE UF I PERCENT WAS USED FOR ALL CALCULATIONS



WASTEWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLANA A , MIDDLEFIELO

1972 1915 1980 1985 L990 2000 ZOL Z020

POPULATIO 1700 2350 3000 3850 4700 5200 7000 8200

FLOW (MGDI
DOMESTIC 0.19 4.Z 0.36 0.47 0.59 0.68 0.98 1.23
INDUSTkIAL 0.53 0.64 0.70 0.76 0.83 1.04 1.25 1.41

TorAL 0.77 0.91 1.06 1.24 1.42 1.72 2.23 2.70

SLUDGE ITPOI
GENERATEO 0.82 0.97 1.12 1.31 1.62 1.96 2.S4 3.08
DISCHARGED 0.52 0.62 0.72 0.814 1.04 1.25 1.63 1.91

TREATMENT PLANT TYPE : ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE s AGRICULTURAL APPLICATION

TABLE I s PRESENT WORTH - CAPITAL COSTS - 1510001

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 1428 1600 1600 1142
EXPAND TO LEVEL 2 466 950 950 $70
EXPANSION 573 1940 271
SLUDGE FACILITIES 276 310 310 221
SLUDGE FACILITIES 153 520 12
SEWERS 97 120 12
SEWERS 76 132 26

RESIDUAL 89 TOTAL 2316

NET CAPITAL 2984

TABLE 11 Z PRESENT WORTH - O.*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT (SIOO0/YRJ 103 123 143 183 228 276 358 433
SLUDGE IS1000IYR) 6 8 9 9 9 11 14 17
SEWERS ISIOOOIYRI 0 0 1 1 1 1 1 1

TOTAL ISIOOOIYR) 110 132 IS3 193 238 288 374 4S2

PRESENT VALUE AT BEGIN-
NING OF PERIOD ISIOD) 319 586 712 87 1853 2328 2904 0

PRESENT WORTH (110001 319 478 414 368 548 350 221 0

NET O.+M. - 2701.1?

TABLE III 2 TOTAL PRESENT WORTH

CAPITAL IS1000) 2984
a.*". ($10001 2701
LAND 1610001 27

TOTAL 1S10001 5712

TABLE IV I ANNUAL COSTS (SIOOO/YRI

1972 197s 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 125 123 123 123 123 123 123
EXPAND TO LEVEL 2 61 61 61 at $I
EXPANSION 149 149 149 149
SLUDGE FACILITIES 23 23 23 23 23 23 23
SLU0GE FACILITIES 40 40 40 40
SEWERS 6 4 6 4 8 a 3
Sa lER S 9 9 9 9 9 1

TOTAL O.#M. 110 132 153 193 236 296 314 452

TOTAL ANNUAL 110 z68 319 441 675 726 a11 69

NOTE I s ANNJAL CJSTS DO NOT INCLUDE PRESENT OUTSTANOING iUNDEO INDEBTEDNESS
NOTE 2 s AN INTEREST RATE UF 7 PERCENT WAS USEO FOR ALL CALCULATIONS



WASTEWATIER TREATMENT PLANT CJKPS OF ENGINEERS - SURVEY SCOPE STUUY

PLAN A . AUBURN TWP.

1972 1975 1980 Ives 1990 2000 2010 2020

POPULATION 1550 1940 2330 2725 31Z0 4oO 49)0 5600

FLOW 104GO)

DOESTIC 0.17 0.22 OZ8 0.33 0.39 0.53 0.69 0.64

INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.11 0.22 0.28 0.33 0.39 0.53 0.69 0.84

SLUDGE ITPO)
GENERATEO 0.18 0.24 0.30 0.36 0.44 0.60 0.79 0.96
DISCHARGED 0.12 0.15 0.19 0.Z3 0.28 0.39 0.o50 0.61

TREATNENT PLANT TYPE z ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE : AGRICULTURAL APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - 1000)

-PRE SENT .
WORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 434 487 46? 347
EXPAND TO LEVEL 2 143 292 292 1M5

EXPANSION 266 900 1Z5

SLUDGE FACILITIES 111 125 12S 89

SLUDGE FACILITIES 64 225 31

SEVERS 195 336 67

RESIDUAL 32 TOTAL 636

NET CAPITAL 1185

TABLE If 9 PRESENT WORTH - 0.#M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IS|OOO/YR) 24 32 40 59 81 110 143 174

SLUOGE I$1000/RI 1 2 3 3 4 6 a IQ

SEWERS IsOOO/YR) 0 0 1 1 1 1 1 L

TOTAL 1I10OIYAS 26 35 45 64 ST 118 153 186

PRESENT VALUE AT BEGIN-
NING OF PERIOD 111000) aI 166 Z26 312 124 956 1196 0

PRESENT WORTH 5160001 &1 135 132 129 214 143 91 0

NET 0.4. - 9Z9.049

TABLE III : rOYAL PRESENT WORTH

CAPITAL 6110001 1185
O.*x. 1610008 929
LAND 1510001 6

TOTAL 1410001 2122

TABLE IV x ANNUAL COSTS 10001YRI

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 31 37 31 37 3? 37 31

EXPAND TO LEVEL 2 25 25 2S 29 25

EXPANSION 69 69 69 69

SLUDGE FACILITIES 9 9 9 9 9 9 9

SLUDGE FACILITIES 17 1? 17 .

SEWERS 24 24 24 24 24 24

TOTAL 0.*M. 26 5S 45 64 8T 11 153 106

TOTAL ANNUML 2 1--6 51 IS 19 266 299 334 367

NOTE I I ANNUAL C.SIS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 S AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



WASfE.%ATER TREAIMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A . TROY rWP.

1972 1975 1960 1985 1990 2000 2010 2020

POPULATION B20 1035 12SO 1465 1680 2230 2720 3140

FLOW INGO)
DOMESTIC 0.09 0.12 0.15 0.18 0.21 0.29 0.36 0.41

INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.09 0.12 0.15 0.18 0.2L 0.29 0.38 0.41

SLUDGE ITPO0
GENERATED 0.10 0.13 0.16 0.19 0.24 0.33 0.43 0.54
DISCHARGED 0."6 0.08 0.10 0.12 0.15 0.21 0.28 0.34

TREATMENT PLANT TYPE 2 ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE I AGRICULTURAL APPLICATION

TABLE I 9 PRESENT WORTH- CAPITAL COSTS - 1,1000)

PRESENT
NORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 234 263 263 1s7

EXPAND TO LEVEL 2 77 158 is& 94

EXPANSION 153 520 T2
SLUDGE FACILITIES 71 80 o 57

SLUDGE FACILITIES 44 150 20

SEWERS 28 96 38

RESIDUAL 18 TOTAL 471

NET CAPITAL 592

TABLE 1I * PRESENT WORTH- O.#N. COSTS

1972 L975 1980 1985 1990 2000 2010 2020

PLANT (SIOOO/VRI 13 17 21 31 43 60 79 97

SLUDGE (ISOOO/VR) I 1 1 2 2 3 4 S

SEWERS I$1000YR) 0 0 0 0 0 0 0 0

TOTAL IS1000/YRI 14 18 2- 3 33 46 64 84 104

PRESENT VALUE AT BEGIN-
NING OF PERIOD I1000) 43 81 1L8 165 390 522 641 0

PRESENT WORTH 1S00) 43 71 68 68 115 78 so 0

NET 0.+". 4 496.667

TABLE ITT s TOTAL PRESENT WORTH

CAPITAL I110001 592
0.*". (510001 496

-----------.........-- ..-- LANO + 100 J --- --------

TOTAL (510003 1093

TABLE IV I ANNUAL COSTS ($1000/YR)

1912 19TS 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 20 20 20 20 20 20 20

EXPAND TO LEVEL 2 13 13 13 13 13
EXPANSION 40 40 40 40

SLUDGE FACILITIES 6 6 6 6 6 6 6
SLUDGE FACILITIES 11 11 11 11

SEWERS 6 & 6
TOTAL O.4*. 14 to 23 33 46 64 6* 104

TOTAL ANNUAL 1 43 49 72 14 16 1--" 200

NOTF I s ANNUAL COSTS DO NUT INCLUDE PRESENT OUTSTANDING BONDED INDESTEDNESS

NOTE 2 s AN INTt:REST RATE UP 7 PERCENT aAS USED FOR ALL CALCULATIONS

6.



WASTfWATER TREAIMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN a * MANTUA

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 1440 16 5 1850 2115 2380 2940 3620 3975

FLOW (NGO)
DOMESTIC 0.16 0.19 0.22 0.26 0.30 0.38 0.51 0.60
INDUSTRIAL O.13 0.14 0.15 0.16 0.17 0.20 0.23 0.26

TOTAL 0.29 0.33 0.3? 0.42 0.47 0.8 0.74 0.086

SLUOGE (TPDI
GENERATED 0.31 0.35 0.39 0.45 0.54 0.66 0.84 0.98
DISCHARGED 0.20 0.22 0.25 o.z8 0.34 0.42 0.54 0.63

TREATNENT PLANT TYPE X ADVANCED BIOLOGICAL PLANT

SLUDGE HANOLING TYPE 9 AGRICULTURAL APPLICATION

TABLE I I PRESENT WORTH- CAPITAL COSTS - i610001

PRESENT
WORTH 1912 1973 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 526 390 590 421
EXPAND TO LEVEL 2 172 352 352 21A
EXPANSION 230 780 109
SLUDGE FACILITIES 124 140 140 99
SLUDGE JFACILITIES ... 66 ............... . ..... 22.5 ....... . ...- 31,..

RESIDOUML 33 TOTAL 873

NET CAPITAL 1087

TABLE 1I 1 PRESENT WORTH - 0.*N. COSTS

1972 197S 1980 1985 1990 2000 2010 2020

PLANT 0SIOOO/YR) 42 48 54 74 97 120 153 17
SLUDGE $10001YR ) 3 3 4 4 5 7 9 10
SEWERS IS OOJYR) 0 0 0 0 0 0 0 0

TOTAL (SOOO/YRI 45 52 s8 79 103 27 163 189

PRESENT VALUE AT BEGIN-
NING OF PERIOD 481000) 28 226 281 374 813 1022 1239 0

PRESENT WORTH 10001 128 184 164 155 240 153 94 0

NET O.*N. , 1121.43

TABLE III 2 TOTAL PRESENT WORTH

CAPITAL 10001 1087
0.*M. (81000) 1121

LAND 1000) 0

TOTAL (81000 2209

TABLE IV I ANNUAL COSTS ISI00OtYRI

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL ,APITAL
NEW PLANT 45 45 45 45 43 45 43
EXPAND TO LEVEL 2 30 30 30 30 30
EXPANSI ON 60 60 60 60
SLUDGE FACILITIES 10 10 0 10 10 10 10
SLUDGE FACILITIES IT 1T 17 17

TOTAL 0.M.N 45 S2 5 79 103 127 163 189

TOTAL ANNUAL 45 107 113 164 265 289 323 351

NOTE I s ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



dASIrEArEk IREAINENT PLANT CORPS OF ENGINEERS - SUVEYV SCOPE STJOY

PLAN A . AKRON

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 344377 364584 364292 398001 411711 481404' 503361 509668

FLOW INGD
DUqESTIC 55.61 62.46 69.10 75.90 82.71 95.53 L12.55 132.51
INOUSTRIAL 15.19 15.09 14.99 15.05 IS.12 15.80 16.46 11.16

TOTAL 71.00 77.54 84.09 90.96 97.83 111.33 129.03 149.67

SLUDGE ITPDI
GENERATED 15.26 82.20 89.14 96.42 !11.53 126.92 147.09 170.62
DISCHARGED 48.17 52.61 57.05 61.71 71.38 81.23 94.14 109.20

TREATMENT PLANT TYPE a ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE : STRIP MINE APPLICATION

TABLE I - PRESENT WORTH - CAPITAL COSTS - 111000)

PRE SENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

EXISTING PLANT 586 3900 1673
EXPAND TO LEVEL 1 7140 6000 8000 5711
EXPAND TO LEVEL 2 10808 22000 22000 13200
EXPANSION 20122 48500 0
SLUOGE FACILITIES 7854 sea 6800 8263
SLUDGE FACILITIES 4771 11500 0
SEWERS 68 Los 10
SEWERS 698 IzOo 239
SEWERS 1064 3600 1439

RESIDUAL 1106 TOTAL 28559

NET CAPITAL 52028

TABLE Ii : PRESENT WORTH - O.,N. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISiO001YR| 4275 -4670 504 6723 8569 9752 11303 13111
SLUDGE ISIOOo/YRI 412 450 488 351 203 231 26 311
SEWERS i$10001YR) 0 0 6 6 24 24 24 24

TOTAL | 10001YRI 468 5120 55f58 7081 8797 10006 1596 1344?

PRESENT VALUE AT BEGINf-
MING OF PERIOD (i10001 12810 21693 25913 32553 66044 75870 67944 0

PRESENT WORTH 6510003 12610 17869 15081 13506 19535 11410 6718 0

NET O.M. * 96993.9

TABLE III I TOTAL PRESENT WORTH

CAPITAL (81000) 52028
O.oN. ($10001 96993
LAND ISIDO10 113

TOTAL IS8O00 149140

TABLE IV I ANNUAL COSTS I$I00/VR)

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
EXISTING PLANT 301 301 301
EXPANO TO LEVEL 1 617 617 617 817 617 817 617
EXPAND TO LEVEL 2 1681 181 13e7 I11 Iai
EXPANSION 3744 3744 3744 3744 3744
SLUDGE FACILITIES 679 679 679 679 679 679 679
SLUDGE FACILITIES 17 go? So7 a1 067
SEWERS 1 1 1 7 7 7
SEW ERS 86 86 68 6 86 6
SEW RS 260 260 260 260

TOTAL 0.#M. 48 5120 5558 7061 8791 10008 IS96 13447

TOTAL ANNUAL '4866 6423 6947 14936 16964 18476 20094 2191S

NOTE 1 t ANNUAL COSTS UO NMR INCLUDE PESENT OUTSIA DING aNOED 14DItTEDNESS

NOTE 2 a AN IfTERItST RlAPk OF I PERCENT WAS USED FON ALL CALCULATIONS
Ct



WASTEiWATER TREATMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN A , KENT

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 33024 48932 6484L 61701 98562 121504 139790 150600

FLOW INGO)
ONESTIC 3.63 5.70 7.78 10.05 12.32 15.80 19.ST 22.S9
INDUSTRIAL 2.20 2.55 2.90 3.25 3.61 4.35 5.06 5.62

TOTAL 5.83 8.25 10.68 13.30 15.93 20.13 24.65 28.41

SLUOGE (TPDI
GENERATED S.O ?.10 9.18 11.44 13.70 17.33 21.20 24.43
DISCHARGED 5.01 1.10 9.18 11.44 13.70 17.33 21.20 24.43

TREATMENT PLANT TYPE : PHYSICAL CHEMICAL PLANT

SLUDGE HANDLING TYPE s INCINERATION

TABLE I s PRESENT WORTH - CAPITAL COSTS - 1810001

PRESENT

WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 6998 71240 240 1441
EXPANO TO LEVEL 2 215 560 560 336
EXPANSION 1989 s600 5680 4544
SEWERS 3917 4800 480

RESIOUAL 264 TOTAL 6807

OET CAPITAL 12916

TABLE 11 S PRESENT WORTH - O.*N. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT ($10001YRI 487 689 892 1114 1331 1691 2069 2381
SLUOGE BI1000/YRI 0 0 0 0 0 0 0 0
SEWEAS I11000/YR) 0 23 23 23 23 23 23 23

TOTAL IS100/VRI 461 713 916 1136 1361 1715 2093 2409

PRESENT VALUE AT BEGIN-
NING OF PERIOD (610000 1576 3342 4213 3124 10803 13376 111 0

PRESENT WORTH 181000) 1576 2726 2452 2126 3196 2011 1207 0

NET Oo.No * 15299.2

TABLE 11 a TOTAL PRESENT WORTH

CAPITAL 11000) 12916
O.,N. (110001 15299

LAND 1610001 520

TOTAL 1M10001 26135

TABLE IV s ANNUAL COSTS IS1000I/VR

1972 1973 1960 1985 1990 2000 2010 2020

ANNUM. CAPITAL
NEW PLANT 621 621 621 621 621 621 621
EXPAND TO LEVEL 2 48 48 46 46 468
EXPANSION 48 487 41 478
SEWERS 341 341 341 341 341 341 341

TOTAL 0.0. 487 713 916 1138 1361 1TS 2093 2409

TOTAL ANNUAL 46? 1631 I84 2154 2864 3216 3596 4212

NOTE I s ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 8 Af INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS
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WASTEWAITtR TREATM4ENT PLANT CRPS Of INlERS - SURVEY SCOPE SIUDY

PLAN A s RAVENNA

1912 6915 1980 1985 1990 2000 2010 2020

POPULATION 13 45 17884 22324 29742 37160 58650 68220 14315

FLOW INGO)
Ou"ESTIC 1.48 2.08 2.68 3.66 4.64 7.62 9.ss 11.15

INOUSTRIAL 0.57 0.62 0.67 0.72 0.77 0.91 1.05 1.19

TOTAL 2.05 2.10 3.35 4.38 S.41 8.53 10.60 12.34

SLUDGE ITPO)
GENERATED . .. 2.17 .. 2.86 3.55 4.6* . 6.11 . 9.7Z. .12.0 146.07
DISCHARGED 1.39 1.83 2.27 2.91 3.95 6.22 1.73 9.00

TREATMENT PLANT TYPE 3 ADVANCED 81OLOGICAL PLANT

SLUDGE HANDLING TYPE : STRIP NINE APPLICATION

TABLE I t PRESENT WORTH - CAPITAL COSTS - 11000)

PRESENT
WORTH 1972 197S 1980 1985 1990 2000 2010 2020 RESIDUAL

EXISTING PLANT 195 1300 SS7
EXPAND TO LEVEL 1 289 300 300 59
EXPANSION 3088 3460 3460 2470
EXPAND TO LEVEL 2 1129 2300 2300 1360
EXPANSION 2070 7000 919

SLUDGE FACILITIES 776 870 870 621
SLUDGE FACILITIES 443 1500 209
SEVERS 1204 1476 147

RESIOUAL 249 TOTAL 4426

NET CAPITAL 8950

TALE II 3 PRESENT WORTH- OosN cosTS

1972 1915 1980 1965 1990 2000 2010 2020

PLANT ISIOOOIYR) 202 266 330 455 592 934 1160 1351

SLUDGE ($000/YR) a 1 14 Is 16 26 33 38

SEWERS IS1000I R 0 7 7 7 1 1 7 1,
TOTAL I SIO0/YR) ZO 284 351 478 616 968 1201 1391

PRESENT VALUE AT BEGIN-
NING OF PERIOD I61000) 650 L305 1102 2245 S565 7611 9124 0

PRESENT WORTH I651OJ 650 1065 990 931 1646 1145 697 0

NET Oo t. - TE1T.31

TABLE I11 9 TOTAL PRESENT WORTH

CAPITAL (51000) 6950
O.#M. 1110001 7127
LAND ISLOo 0

TOTAL 6510001 16077

TABLE IV t ANNUAL COSTS IS000Ml)

1972 19S 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
EXISTING PLANT 100 100 to
EXPAND TO LEVEL 1 25 25 29 25 2S 25 25
EXPANSION 267 267 267 26T 26? 267 267

EXPAND TO LEVEL 2 19 191 191 191 11
E XPANSION 540 540 540 540
SLUDGE AJLJ LE . .... 6.. 7 . -. 4 7 .... .... 61 .... ........- - 61.....
SLUDGE PACILITIES 115 Lis 115 Its

SEWERS 106 106 106 106 104 106 106
TOTAL 0.4. 210 284 353 418 616 966 1201 1391

TOTAL ANNUAL 210 749 816 1140 1933 2315 2618 214

NOTE 1 i ANNUAL COSTS 00 NOT INCLUOE PAESENT OUTSTANDING BONDED INENTEONESS
NOTE 2 a AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



ASTI::ATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , RANDOLPH

1972 1975 1980 1985 1990 2000 2010 2020

PUPULAT ION 1820 2160 2500 2850 3200 3840 4650 5000

FLOW lNGO)

OOMESTIC 0.20 0.25 0.30 0.35 0.40 o.so 0.65 0.75

INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.20 0.25 0.30 0.35 0.40 0.50 0.65 0.75

SLUDGE (ITPO)
GENERATED 0.21 0.27 0.32 0.37 0.46 0.5? 0.1' 0.86

DISCHARGED 0.14 0.L7 0.20 0.24 0.29 0.36 0.47 0.55

TREATMENT PLANT TYPE : ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE : AGRICULTURAL APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - $110001

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 446 So0 S0 356

EXPAND TO LEVEL 2 105 300 300 240
'EXPANSION 207 700 97

SLUDGE FACILITIES 111 125 125 89

SLUDGE FACILITIES 60 205 26

SEWERS 172 211 21

RESIDUAL 32 TOTAL 634

NET CAPITAL 1070

TABLE If $ PRESENT WORTH- 0.+M. COSTS

1972 1973 1980 1985 1990 2000 2010 2020

PLANT IO0/YRI 29 36 43 61 83 104 135 156

SLUDGE 6lsO00/YR 3 4 4 S 6 0 11 13

SEWERS (SLOOOYRI 0 1 1 1 1 1 1 1

TOTAL | 1000IYR) 32 41 49 68 91 113 141 170

PRESENT VALUE AT BEGIN-
NING OF PERIOD 4i10001 97 187 242 327 720 916 111& 0

PRESENT WORTH (110001 97 152 141 136 213 136 Is 0

RE 1 - - ---- - - - -_-9-- ----

TABLE III s TOTAL PRESENT WORTH

CAPITAL 1610001 1070
0.,44. 11,000 963
LAND 110001 8

TOTAL 1610001 2042

TABLE IV : ANNUAL COSTS 61000/WRI

1972 1975 1980 1965 1990 zoo0 2010 2020

ANNUAL CAPITAL
NEM PLANT 38 38 36 36 s6 36 38
EXPAND TO LEVEL 2 25 2S 23 25

EXPANS ION 54 54 5' 54

SLUDGE FACILITIES 9 9 9 9 9 9 9

SLUOGE FACILITIES is 1s is 15
SEWERS is is AS is Is is is

TOTAL 0.*6. 32 41 49 46 91 113 147 170

TOTAL ANNUAL 32 105 113 132 250 272 304 3129

. -- . -.. ,., ,here Ilh IAnLs *EEUT flhItthT Enlmr RfnlnF IlFQATFONESS



WASTEWATER TREATMENT PLANT CORPS OF ENGINECRS - $URVEY SCOPE STUDY

PLAN A , EASTERLY

1972 1975 1930 1985 19i90 2000 2010 2020

POPULATION 454765 478288 501812 539314 576316 630533 659688 657573

FLOW (MD)
DOMESTIC 113.00 120.15 127.30 130.95 134.60 143.60 148.80 156.10
INDUSTRIAL 12.00 12.35 12.70 13.05 13.40 14.40 15.20 15.90

TOTAL 125.00 132.50 1400f 1 00 10.00 153C0 0 172.00

SLUDGE (TPO)
GENERATED 132.50 140.45 148.40 152.64 168.72 180.12 186.96 196.08
DISCHARGED 41.B0 89.89 94.90 97.69 107.93 115.28 119.65 125.49

TREATMENT PLANT TYPE ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE STRIP MINE APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUl"

EXISTING PLANT 15017 99853 42636
EXPAND TO LEVEL 1 13835 15500 15500 11066
EXPAND TO LEVEL 2 21125 13000 13000 25800

SLUDGE FACILITIES 13388 15000 15000 10709
SLUDGE FACILITIES 5028 17000 2379

SEWERS 848 1458 291

RESIDUAL 3611 TOTAL f

NET CAPITAL

TABLE 1I : PRESENT WORTH - O. M. COSTS

1972 1975 1980 1985 1993 2000 2010 2020

PLANT ($1000/YR) 7528 7979 8431 10643 12964 1380 14366 15067
SLUDGE ($1000if) 1150 1537 1624 974 307 328 341 357
SEWERS ($1000/YR) 0 0 7 7 7 7 7 7

TOTAL ($1000/YR) 97 9517 10 03 -1 7625 3279 17( _5F 3

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 24270 10143 41364 51057 96421 ioi60 105869 0

PRESENT WORTH ($1000) 21270 32764 25878 21183 28521 15259 8088 0

NET O. M. 155967.

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 65633
O.+M. (S1000) 155)66
LAND ($1000) 0

TOTAL (S1000) 221600

TABLE IV : ANNJUAL COSTS (S10001YR)

1972 1975 1980 1985 19w) 2000 2010 2020

ANNUAL CAPITAL
EXISTING PLANT 7708 7703 770

EXPAND TO LEVEL 1 1196 1196 1196 II96 1196 1196 1196
EXPAt4) TO LEVEL 2 36d9 31) 3639 3b69 363)
SLUDGE FACILITIES 1157 1157 1157 1157 1157 1157 1157

SLUUGE FACILITIES 112 1332 1312 1312
SEWLRS 105 105 1)5 105 105 105

TOTAL 0.+H. 8979 9517 10063 11625 Il.'7 14176 14714 154132

ANXLWKNUAL __9 9 1102 f2 52 TT7T5 _7ul-T -2 TF 2, 5~W u -



LAStEWIER TREATMENT PLAN4T CORPS OF ENSNEERS - SURVEY SCOPE SIUDY

PLAN A , EUCLID

1972 1975 1980 1985 1990 2000 2010 2020

POPUI.ATION 115110 128864 142618 159028 175439 204530 226617 237030

FLOW INGOI
DOMESTIC 12.66 14.88 17.11, 19.52 21.93 26.59 31.73 35.55
IINOUSTRIAL L.81 1.93 2.00 2.06 2.12 2.01 1.90 1.79

TOTAL 14.53 16.82 L9.11 21.58 24.05 28.60 33.63 31.34

SLUDGE ITPO)
GENERATED 15.40 17.83 20.26 22.87 27.42 32.60 38.34 42.57
DISCHARGED 9.86 11.41 12.96 14.64 1?.55 20.87 24.54 27.24

TREATMENT PLANT TYPE a ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE 9 STRIP NINE APPLICATION

TABLE I t PRESENT NORTH- CAPITAL COSTS - (1000)

PRE SENT
WORTH 1972 1975 1980 1985 L990 2000 2010 2020 RESIOUAL

EXISTING PLANT 1804 12000 5148
EXPAND TO LEVEL 1 1695 1900 1900 1356
EXPANS1ON 3124 3500 3500 2498
EXPAND TO LEVEL 2 3193 6500 *500 3900
EXPANSION 2937 10000 139
SLUOGE FACILITIES 2142 2400 2400 1713
SLUDGE FACILITIES 106'. 3600 503

RESIDUAL 641 TOTAL 16521

NET CAPITAL 1S342

TABLE II PRESENT WORTH- 0.M. COSTS

1972 1975 1900 1985 1990 2000 2010 2020

PLANT 41001VfI) 1034 1197 1360 1732 2150 2557 3007 3339
SLUOGE I81OOO/YR) 112 130 147 108 60 it 83 93
SEWERS ISI00/YRI 0 0 a 0 0 0 0 0

TOTAL 11000/YR) 1146 1327 1508 1841 2210 2628 3091 3432

PRESENT VALUE AT BEGIN-
NING OF PERIOD A1000) 3246 5812 6866 8307 16995 20088 22909 0

PRESENT WORTH (610001 3246 4744 3996 3446 SZT 3021 1750 0

NET O.#M. a 25232.1

TABLE III : TOTAL PRESENT WORTH

CAPITAL 181000) 15342
D. M. 11000L... 5 .2.... - ... .
LAND 881000) 360

TOTAL 110001 40934

TABLE IV I ANNUAL COSTS t6100/VRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
EXISTING PLANT 926 926 926
EXPANO TO LEVEL. 1 146 146 146 146 146 146 146
EXPANSION 210 270 210 270 270 270 270
EXPAND TO LEVEL 2 5T 55T ST S5 5ST
EXPANSI ON 171 771 771 771
SLUDGE FACILITIES 185 185 l8 WaS 18 18 185
SLUDGE PACIL ITIES 2T7 277 27 271

TOTAL O... 1146 1321 150 1841 2210 2628 3091 3432

TOTAL ANNUAL 1146 1928 2109 2"9 4416 S760 6223 6564

NOTE 1 # ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONEO INO&BTEDNESS
NOTE 2 * AN INTEREST RATE OF T PERCENT WAS USED FOR ALL CALCULATIONS



ASTEWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , WESTERLY

1912 l15 1980 1985 1990 2000 2010 2020

POPULATION 160000 ISS500 151000 L51000 151000 152000 153000 160000

FLOW INGDi

OOMESTIC 29.01 28.70 28.40 28.75 29.10 30.09 31.08 32.91
INOUSTRIAL 6.90 1.82 8.74 9.66 10.59 1L.13 11.67 12.21

TOTAL 35.91 36.5Z 3T.14 38.41 39.69 41.22 42.75 45.18

SLUOGE (ITPD)
GENERATED 30.88 31.41 31.94 33.04 34.13 35.45 36.76 38.85
OISCHARGEO 30.88 31.41 31.94 33.04 34.13 35.45 36.76 38.85

TREATMENT PLANT TYPE : PHYSICAL ClNICAL PLANT

SLUDGE HANDLING TYPE I NCINERATIM

TABLE 1 3 PRESENT WORTH - CAPITAL COSTS - £51000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

EXPANSION 38664 4000 40000 1999

EXISTING PLANT 5693 19247 2694

RESIDUAL 414 TOTAL 10694

NET CAPITAL 43942

TABLE II : PRESENT WORTH 0- O.0. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT i$|O00YR) 3014 3066 3117 3224 3331 3460 3588 3792
SLUDGE Islooo/YR) 0 0 0 0 0 0 0 0
SEWERS ($O000/YR) 0 0 0 0 0 0 0 0

TOTAL ($1O00/YRI 3014 3066 3117 3224 3331 3460 3588 3792

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1510003 7919 1Z617 13003 13441 23853 24755 25922 0

PRESENT WORTH $11000) 7979 10347 7567 5577 7055 3723 1980 0

NET O.. - 44231.1

TABLE III : TOTAL PRESENT WORTH

CAPITAL I510OO) 43942
0.04. £11000) 44231

LAND [$1000) 0

TOTAL £510003 98173

TABLE IV I ANNUAL COSTS ($1000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
EXPANSION 3431 3431 3431 3431 3431 3431 3431
EXISTING PLANT 1485 1485 1415 1485

TOTAL O.*. 3014 3066 3117 3224 3331 3460 3588 3T92

TOTAL ANNUAL 3014 6497 6548 68SS 8247 8376 8S04 8708

NOTE 1 2 ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEONESS
.NOTE 2 9 AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



M7

WASILATEk TktATNiNT PLANT L.JkPS UF INELKS - SURVEY SCOPP STUDY

PLAN A . CHALUN

1572 1975 19bO 1985 1990 2000 2010 2020

POPULATIUN idOo 2960 4160 6080 8000 10000 12100 13300

FLOW INU)
OOMESTIC O.oO 0.03 0.05 0.07 0.10 0.13 0.11 0.20
INDUSTRIAL 0.00 0.00 0.00 Q.U0 0.00 0.00 0.00 0.00

TOTAL 0.02 0.03 0.05 0.01 0.10 0.13 0.17 0.2U

SLUDGE (IPO)
GENEKATEU O.00 O.Uo 0.o 0.00 0.04 0.00 0.00 0.00
OISCHARGEO 0.00 0.00 0.00 0.00 .Ou 0.00 0.00 0.00

TREATMENT PLANT TYPE ; PRELIMINARY 1REATM4NT

SLUDGE HANOLIN6 TYPE 2 NONE

TABLE I : PRESENT WORTH- CAPITAL COSTS - 651000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIOUAL

EXISTING PLANT 34 w so 19
SEWERS 203 3S0 69

RESIDUAL 3 TOTAL 89

NET CAPITAL 234

TABLE 11 3 PRESENT kORTH - 0.*N. COSTS

1912 1975 1980 L9S 1990 2000 2010 2020

PLANT ($hdOVuYg 0 0 0 0 0 0 0 1
SLUDGE (Stu-4/YA) 0 0 0 0 0 0 0 0
SEWERS IS100OIYRI 0 0 1 1 1 A 1 1

TOTAL I$OOOJYKJ 0 0 2 2 2 2 2 2

PRESENT VALUE AT BE6IN-
NING OF PERIOD (S10003 0 4 8 9 16 is 19 0

PRESENT 6ORTH t$1000) 0 3 4 3 4 2 1 0

NET 0.*1. - 21.5991

TABLE III : TOTAL PRESENT WURT

CAPITAL 451000) 234
0.+M. IslUO) 21
LAND 161000) 0

TOTAL 61000) 256

TAdLE IV s ANNUAL CUSTS |$I000YR)

1972 1975 ISbO 1985 I99g 2000 2010 2020

AfhUAt LAPITAL
I SrFI $. PLAt.r 4 4 4 4 4 4
. A 25 25 25 25 2S 25

0 0 2 2 2 2 2 2

0 0 31 l 31 32 32 32

.4',I,, NOT INCLUDE PRESENT CU|STANCING BGNDED INDEBTEDNESS
•ATI 0 r sILtINf wAS tiiO FOR Aft LALCULATIONS

hh-



STURMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A * CH-192

1972 I91s 1980 1985 1990 2000 2010 2020

STOR1MATER VOLUME ING)
I YR STORM RUNOFF ... . 43 . 67 . . - .
ANNUAL RUNOFF 0 591 1195 1238 1282 1364 1493. 1679

SLUDGE QUANTITIES iDT/YR)
SEOIMENT.BASIN 0 812 1744 1808 1371 1994 2179 2451
TREATMENT PLANT 0 0 728 755 782 833 910 1024

TREATMENT SCHEM4E : STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE 1 s PRESENT NORTH - CAPITAL COSTS - slo00)

PRESENT

NORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUA4.

SLUDGE HANDLING 330 520 szo 445
BASIN 523 900 179
PIPES 291 500 99

RESIDUAL 2 TOTAL 725

NET CAPITAL 1117

TABLE iI a PRESENT WORTH - 0..*. COSTS

1972 195 1980 1985 1990 2000 2010 2020

PLANT 4SI00/YR) 0 0 296 347 401 427 46 525
SLUOGE ISIO0/YR) 0 0 0 48 so 52 55 60 60
SEWERS (SO10/RI 0 0 2 2 2 2 2 2

TOTAL IS 00/YV) 0 0 347 400 456 485 530 S96

PRESENT VALUE AT BEGIN-
MING OF PERIOD 151000) 0 0 1533 iss 3307 3569 3958 0 -

PRESENT WORTH £510001 0 0 892 728 978 536 302 0

NET O.*M. - 3436.43

FABLE III t TOTAL PRESENT WORTH

CAPITAL 1S1000 117?
O.*N. (51000) 3438
LAND IlO00) Too

TUfAL 451000) 5256

TABLE IV a ANNUAL COSTS IS000/RI

1972 1975 1930 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUOGE HANOLING 40 40 40 40 40 40
BASIN 65 65 65 65 65 65
PIPES 36 36 36 36 36 36

TOTAL 0.*0. 0 347 400 456 445 530 596

TOTAL ANNUAL 0 0 449 541 597 627 612 737

NOTE I a ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 S AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STObtNWAIEK IREATNLNT PLAN1 CUp!V OF kN.INEkRS - SURVEY SCOPE SIUOY

PLAN A * Co-3

1972 1'i?5 2980 1985 1S90 2000 20L0 2020

STORNNATER VOLUME tMG)

I VR STURN RUNOFF 0 4 9 11 14 19 24 24
ANNUAL RUNOFF 0 72 145 181 218 291 363 363

SLUDGE QUANTITIES 4r/IaRI
SEI1NIMT.BASIN 0 105 211 264 318 424 529 529
TREATMENT PLANT 0 0 8 110 132 177 221 221

TREATMENT SCHEME z STORAGE PLUS TREATMLNT AT MUNICIPAL PLANT

SLUDGE HANDLING . PERIWJIC REMOVAL TO LANDFILL CR RECYCLE

SWORAGE BASIN i EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - (110001

PRESENT
NORTH 1972 1975 1980 1985 1990 2000 2010 2020 !'t I.UAL

SLUDGE HAN ING 145 350 105
BASIN 46 112 0
PIPES 124 300 90

RESIDUAL 7 TOTAL 195

NET CAPITAL 308

TABLE l| 4 PRESENT NORTH - C.M. COSTS

1972 1975 1$80 1985 2990 2000 2010 2020

PLANT IlUOO/YN) 0 0 0 63 63 18 98 %8
SLUDGE ISL0O/YR) 0 0 0 B B 1 14 14
SEWERS SIOOO/YMJ 0 0 0 1 1 1 I 1

TOTAL I5oUO2/YgJ 0 0 0 73 13 91 114 114

PRESENT VALUE AT dE-.IN-
NING OF PEKIOD 110001 0 0 0 301 581 124 802 0

PRESENT bUVIN 151000£ 0 0 0 125 171 108 61 0

NET 0.4H. = 487.446
TABLE III : TOTAL PRESENT NORTH

CAPITAL MS1OM) 308
O.*N. (1000| 467
LAND ILO00) 73

TOTAL (11000) 849

TABLE IV : ANNUAL COSTS ($100.'YR

1972 1sT#5 1980 £985 1990 2000 2010 20..

ANNUAL CAPITAL
SLU6kE HANDLING 25 25 25 1 %
BASIN 8 8 a a B
PIPES 21 21 21 l I 1

TOTAL 0.40. a 0 0 13 73 91 I14 114

ECTAL 1whUAL 0 0 0 129 114 141 110 110

NOTE I S AAI.UAL LUSTS 00 Nt,l INCLUvt PALtN1 OUISTANOIN,, BoNDtO Ih)EBtLLNLSS
NOTE 2 1 AN ItNTeE.T N(ATL (F ? PkRLtN! WAS USDk PUN ALL CALLULATINS

GU
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STOWNMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CH-4

1972 1975 1980 1985 1990 2000 2010 2020

STORNWATER VOLUME IRG1
I IR STORM RUNOFF 0 0 0 1 3 5 . 10
ANNUAL RUNOFF 0 0 0 30 60 89 119 149

SLUDGE QUANTITIES SOT/RI
SEDIMENT.BASIN 0 a 0 0 67 129 113 ll
TREATMENT PLANT 0 0 0 0 36 54 ?2 90

TREATMENT SCHEME t STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING s PERIODIC RE14OVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I s PRESENT WIRTH - CAPITAL COSTS - 1610001.

PRE SENT
WORTH 1912 1915 1960 196s 1990 2000 2010 2020 RESIDUAL,

SLUDGE HANDLING 13 46 6
BASIN &Z 210 83
PIPES a 300 119

RESIDUAL 4 TOTAL 210

NET CAPITAL 156

TABLE 1I a- PRESENT -NOR1h1 o.*. COSTS

1912 19"5 1960 1985 1990 2000 2010 2020

PLANT Is1O00/RI) 0 0 0 0 11 24: 32 40
SLUDGE S61000/YRI 0 0 0 0 2 3- 4 4
SEWERS 8lO/IYR) 0 0 0 a 1 1 1 1

TOTAL ! )000/aI) 0 0 0 0 21 29 38 41.

PRESENT VALUE AT BEGIN-

NING OF PERIOD 810001 a 0 0 0 I1 2317 303 0

PRESENT WORTH O41000) a 0 0 0 52 35 23- a

NET O.#N. , 111.319

TABLE lIt TOTAL PRESENT WORTH

CAPITAL 161000) 154
O..n. 1SIDOO) III
LAND 461000) 11

TOTAL 181000). 211

TABLE IV I ANNUAL COSTS SIOOO/YRI

1972 191s 1960 1999 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING a3 3 3
BASIN Is is is 1s
PIPES 21 21 1 i1

TOTAL ,.1. a 0 0 0 21 29 36 41,

TOTAL ANNUAL 0 0 1. 49 is 6

NOTE I A INNUJAL COSTS DO NOT INCLUDE PRESENT OUTSTANOING BONOEO INDEBITONESS
NOTE 2 S AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUO

PLAN A , CH-S

192 ITS 180 1985 1990 2000 2010 2020

STORMWAVEA VOLUME IMG)
I YR STORK RUNOFF 0 0 0 0 0 6 to L2
ANNUAL RUNOFF 0 0 0 0 0 104 162 194

SLUDGE QUANTIIES IUT .....
SEDIMENT.EASIN 0 0 0 0 0 151 236 23 -
TREATMENT PLANT 0 0 0 0 0 6S 98 118

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE MANDING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN x EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - $1000)

PRE SENT
WORTH 1912 11TS 1960 1985 1990 2000 2010 2020 RESIDUAL.

SLUDGE HANDLING 8 59 2S
BASIN 37 25O I50
PIPES 45 300 180

RESIDUAL 13 TOTAL 355

NET CAPITAL 77

TABLE It s PRESENT WORTH- O.K.N COSTS

1972 111S 190 ti9s 1990 2000 2010 2020

PLANT 1610001YR). 0 0 a a 0 29 43 52
SLUDGE $11OOW0/RJ 0 0 0 0 0 A 7
SEWERS 15l00/TRi 0 0 0 0 B 1 1 .

TOTAL 1$OOof/YR) 0 0 0 0 0 35 IL 6

PRESENT VALUE AT BEGIN-
"ING OF PERIOD (51000) 0 a 0 0 0 305 39 0

PRESENT NORTH £51000) 0 0 0 0 0 45 30 0

NET 0.4,M. 7 74.309

TABLE III I TOTAL PRESENT WORTH

CAPITAL £510003 71
O.#M. 8S100) 76
LANO 181000) 1s

TOTAL L600 169

TABLE IV & ANNUAL COSTS £$1000/VRI

t972 Iffs 1980 193 190 2000 2010 2020

ANNUAL CAPITAL-
SLUDGE HANOLING 4 4 4
BASIN to Is as
PIPfS 21 i. II

TOTAL O." 0 0 0 a 0 35 51 6A

TOTAL ANNUAL a a a 0 0 t 96 106

NOTE I ANN-ALLO STS 00 NOT INCLUDE -isiNT OUTSTANDING 6Oo0[ I"OEITEOUISS
NOTE 2 S AM INTEREST RATE OF 7 PERCENT VS USED FOR ALL C&LLULATIONS



STrOR4NATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CH-6

1912 195 1980 196S 1990 2000 2010 2020

STORNNATER VOLUME ING)
I YR STORN RUNOFF 0 0 0 3 6 11 Is to
ANNUAL RUNOFF 0 a 0 53 106 161 214 261.

SLUDGE OUANTITIES IOT/tlR
SEDIMENT.BASIN 0 0 0 a 154 23S 312 369
TREATMENT PLANT 0 0 0 0 64 96 130 162

TREATMENT SCHEME a STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUOGE HANDLING a PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I s PRESENT NORTH - CAPITAL COSTS - 161000):

PRESENT
WORTH 1972 1975 1980 19os 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 24 63 1l
BASIN 68 300 119
PIPES 8O 300 119

RESIDUAL 9 TOTAL 251

NET CAPITAL 192

TABLE 11 s PRESENT WORTH- 0.*R. COSTS

1972 1975 1980 1963 1990 2000 2010 2020

PLANT I S IOai0/U) 0 a 0 0 30 431 ST 2
SLUOGE 1S1000/YRI 0 a 0 0 4 4 10 .
S %ERS (SIOODIYR) o 0 0 1 1 1 1

TOTAL IS10001WR 0 0 0 0 36 51 40 84

PRESENT VALUE AT BEGIN-
NING OF PERIOD (110005 0 0 0 0 309 419 3 0

PRESENT WORTN 4110001 0 0 0 0 91. 63 40 0

NET O.*M. - 19. 3sa

TAKE III S TOTAL PRESENT WORTH
CAPITA 16001) 192" " '-

O.*R. 6I1l000 193
LANW Is1ooo 20

TOTAL £61000) 401

TABLE IV s ANNUAL COSTS 101000/IR3

1972 193 1960 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE NANDLING 6 6 6 6
$AS IN 21 21 21 21
PIPES 21 21 21 21

TOTAL 0.4N. 0 0 0 346 31 68 64

TOTAL ANUAL 0 0 0 66 101, all 134

NOTE I S ANNUAL COSTS DO NOT INCLUDE PRESENT OUISTANDING BONDED INDEBTEDNESS
NOTE 2 AN INTEREST RATE O ? PERCENT WAS USED FOR ALL CALCULATIONS

..J



STORNWATER TREAT1MENT PLANT WDRPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A * CH-?

1912 T"• 1960 lo88 1990 2000 2010 2020

STORMWATER VOLUME ING)
I YR STORM RUNIOFF 02 3 3 3
ANNUAL RUNOFF 0 0 0 15 30 45 413 61

SLUDGE QUANTITIES IDT/YIt
SEDIMENT.BASIN 0 0 0 0 iS 112 152 112
TREATMENT PLANT 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANOLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I 9 PRESENT WORTH- CAPITAL COSTS- 4610001.

PRESENT
WORTH 19T2 115 1960 1985 1190 2000 2010 2020 RESIDUAL

TREATMENT PLANT 502 1100 237
BASIN 29 tOO 39
PIPES 5 200 19

RESIDUAL 1.- TOTAL 351

. NEt-C JT4L._ U--

TABLE I1 t PRESENT. WORTH- 0.+N. COSTS

1912 115 1980 1958 1990 2000 2010 2020

PLANT 1610001RIA 0 0 0 0 T 11 is 15
SLUDGE |AOOOI/VRI 0 a 0 0 1. 2 3 3
SEWERS IS1000/RI 0 0 0 0 0 0 0 0

TOTAL 161000/Y8) 0 0 0 0 tO is 20 20

PRESENT VALJE AT BEGIN-
NING OF PERIOD 1610001 0 0 0 0 89 123 140 0

PRESENT WORTH 11000). 0 0 0 0 26 1s 10 0

MET 0.4. 55.T411

TABLE III I TOTAL PRESENT WORTH

CAPITAL A410001 ST
O.*N. 61000 55
LAND 461001 4

TOtAL 1610001 as?

TABLE IV 2 ANNUAL COSTS I16000/YRI

1912 1915 190 1985 1990 2000 2010 2020

ANNUAL CAPI TAL
TREATMENT PLANT 131 131 131 131
BASin 1 1 I 1
PIPES 14 10 14 14

TOTAL 8.40. 0 0 0 10 is 20 20

TOTAL ANNUAL a 0 0 0 163 166 113 113

NOTE I I ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BOND0ED INDEBTEDNESS
NOTE 2 I AN INTEREST RATE Of 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORAMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A e CH-8

1912 1915 1980 985 19910 2000 2010 2020

STORMwATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 1 2 2 6 4
ANNUAL RUNOFF 0 0 0 24 ',8 46 13 73

SLUDGE QUANTITIES IOT/YVR
SEDIMENT.BASIN 0 0 0 0 120 120 162 182
TREATMENT PLANT a o 0 0 0 0 0 0

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT

SLUDGE HANDLING s PERIODIC RENOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE 1 I PRESENT NORTH - CAPITAL COSTS - 81000).

PRESENT
WORTH 1912 1915 1980 1945 1990 2000 2010 2020 RESIOUAL

TREATMENT PLANT 591 2000 219
BASIN 32 110 4)
PIPES 102 241 105

RESIDUAL 53 TOTAL 1362

MET CAPIT
A

L 1353

TABLE I s PRESENT NORTH - 0.+N. COSTS

1912 1Is 19"0 1965 1990 2000 2010 2020

PLANT ISL OOIYRI 0 0 0 0 12 12 1 1
SL UDGE ISl001VRl) 0 a 0 0 3 3 4 4
SEWERS I 8O00/VRI 0 0 0 0 i1 13 1 13

TOTAL ($1 000113 0 0 0 0 26 20 36 36

PRESENT VALUE AT BEGIN-
MING OF PERIOD 461000) 0 a 0 0 190 225 293. a

PRESENT WORTH 4610001 0 0 0 0 so 3 19 0

PET O.,N. 111.954

TABLE 11 8 TOTAL PRESENT NIRTH

CAPITAL 4610001 1353
0.*". 61110001 111
LAND 6111000l I

TOTAL (81000) 1486

TABLE IV I ANNUAL COSTS 4I8O00/TI5

1912 1915 1960 1965 1990 2000. 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 154 154 154 154
BASIN 1 T I. I.
PIPES 191 1l 191. 191.

TOIAL 0.*.1 0 0 0 0 28 26 36 36

TOTAL ANNUAL 0 a a B 382 382 390 390

NOE A ANUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANOING BNDED INDEBTEDNESS
OTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORMMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEV SCOPE STUDY.

PLAN A v CH-9

1972 1975 1980 1985 1990 2000 2010 2020

STORMWATER VOLUME ING|
I YR STORM RUNOFF 0 a 0 2 . 9 at
ANNUAL RUNOFF 0 0 0 31 62 94 L26 IS?

SLUDGE OUANTITIES IOTIR)
SEDIMENT.BASIN 0 0 0 a Iss 235 315 392
TREATMENT PLANT 0 0 0 a 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMlEXF

SLUDGE HANDLING 3 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE 1 a PRESENT WORTH- CAPITAL COSTS - 1610001 .

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT I9S 2700 37?.
BASIN 47 160 43
PIPES 59 200. 79

RESIDUAL 20 TOTAL S21

NET CAPITAL 8i8

TABLE I1 s PRESENT WORTH - O.+i. COSTS

1972 1975 1960 1985 1990 2000 2010 2020

PLANT ISIOOO/RI 0 0 0 0 Is 23 • 31 39
SLUDGE |SIO00/TRI 0 0 a 0 3 5 7 9
SEWERS tSlOOl/VRI 0 0 0 0 0 0 0 0

TOTAL IslOOOivR) 0 0 0 0 20 30 40 so

PRESENT VALUE AT BEGIN-
MING OF PERIOD t1o00). 0 0 0 a 178 249 317. 0

PRESENT WORTH 51.o1) 0 0 a 0 52 37 24. 0

NET O.+M. - 114.35

TABLE III : TOTAL PRESENT NRTH

CAPITAL 141000) 684

O.0m. 1110001 - 114

TOTAL 641000) 10ll

TABLE IV s ANNUAL COSTS 1IO6OIY|RI.

1972 1975 190 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 208 208 208 203
BASIN 11 11 I 11
PIPES 14 14 14 14

TOTAL O.#A. a 0 a 0 20 30 40 so

TOTAl. ANNUAL -0 0 0 0 254 264 214 264

NO E 1 3 ANNUAL COSTS 00 NOT INCLUDE PIESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 A AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORKWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A I cH-IO

1972 1915 Liao 1965 1990 2000 2010 2020

STURNWATER VOLUME ING)
I YR STORM RUNOFF 0 14 29 30 31 32 32 32
ANNUAL UNOFF 0 19t 395 410 426 451 41. 4ST

SI.UOE OUANTITIES IOTITRI.
SEDIE NT.6ASIN 0 493 Val 1026 1065 L142 1142 1142
TREATNENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME s STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL ON REC .LE

STORAGE BASIN : EARTH

TABLE I 9 PRESENT WORTH - CAPITAL COSTS - 11000).

PRESENT
WORTH 1912 1915 1980 196 5 1990 2000 2010 2020 RESIDUAL,

TREATMENT PLAN, 50 1400 0

PLANT EXPANSION 916 3100 4353.
BASIN 114 2T5 ...-. 82
PIPES 1SS 2T64 835

RESIDUAL 52 TOTAL 1351

NET CAPITAL 2114

- --- -------- TABLE. I PRESENT WORTH -0.1. -C0T$ . . . . . . . .

1972 197 1960 1965 1990 2000 2010 2020.

PLANT ISOOO/VRI. a 0 0 106 106 114 114 114
SLUDGE I $1000/f). 0 0 0 26 24 26 26 26
SEWERS 1ISOO/IYR1 0 0 0 13 13 13 13 13

TOTAL (S .000/Y) 0 0 a 141 141 156 156 156

PRESENT VALUE AT BEGIN-
NING OF PERIOD (510008 0 0 0 602 1066 1100 1100 0

PRESENT WORTH 1610008 0 0 a 250 315 165 64. 0

MET O.N. * 615.163

TABLE I31 1 TOTAL PRESENT WORTH

CAPITAL 1510001 Z714
O.*M. I£s100) 615
LAND 161000). 34

TOTAL 6410008 35&3

TABLE IV 2 ANNUAL COSTS 9*IOOOIVR)

1912 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT tO$ 10S too too too
PLANT EXPANSION 239 239 239 239
2ASIN 19 19. 19 19 I9.
PIPES 201 201 201 201. 20t

TOTAL O.N. 0 0 0 141 141 156 156 IS

TOTAL ANSUML 0. 0 41'6 15 725 125 125

NOTE I a ANNUAL COSTS 00 NOT INCLUDE PRESENI OUTSTANDING BONOEO INOEATEONESS
MolE 2 8 AN INTEREST RATE OF F PERCENT WAS USED FOR ALL CALCULATIONS

dl



STORNWATEk TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A * £04-Li

1912 1975 L950 1985 1990 2000 2010 2020

STORMWATER VOLUME ING)

I YR STORM RUNOFF 0 0 0 0 0 11 13 16
ANNUAL RUNOFF 0 0 0 a 0 164 191 246

SLUDGE QUANTITIES IDTIYRI
SEDIMENT.BASIN 0 0 0 0 a 410 492 415
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATAENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RE.YCLE

STOURAGE BASIN : EARTH

TABLE I : PRESENT NORTH - CAPITAL COSTS - 13110001

PRESENT
WORTH 1972 L975 1980 1985 1990 M000 2010 Z020 RESIOUAL

TREATMENT PLANT 496 3300 1415
BASIN 30 Zoo Lao
PIPES 30 Zoo 1o

RESIDUAL 64 TOTAL 1655

NET CAPITAL 4192

TABLE It s PRESENT WORTH- O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2o20

PLANT ISIOOOYR) a 0 0 0 0 41 49 1
SLUDGE gAIOOO/YRI a a 0 a 0 10 12 15
SEWERS Il00O0 YR) 0 0 0 0------. 0-- -.0.. . . . .

TOTAL ilOOO/YR) 0 0 0 0 0 sz &Z 71

PRESENT VALUE AT BEGIN-
MING OF PERIOD 161000) 0 0 0 a 0 403 493 0

PRESENT WORTH M51000 0 0 0 a 0 60 IT 0

MET O.*N. * 98.3192

TABLE III t TOTAL PRESENT WORTHI

CAPITAL (1000) 492
04. t1100) so
LAND ($1000) 4

TOTAL 41000) 594

TABLE IV s ANNUAL COSTS 1IOOOYR).

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 254 254 234
BASIN 14 14 14
PIPES 14 14 14

TOTAL O.#K. 0 0 a 0 0 52 42 T

TOTAL ANNUAL 0 0 0 0 335 346 361

NOTE 1 2 ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEONESS
NOTE 2 a AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNUArER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPti STUD . .--- ....

P.AN A . C--IZ3

1972 1915 1930 1985 1990 2000 2010 2020

STORMATER VOLUME (MG)
I aR STORM RUNOFF 0 0 0 3 7 14 20 23
ANNUAl. RUNOFF 0 0 0 53 l06 209 284 332

SLUDGE QUANTITIES LOT/aIt
SEDIMENT.BASI 0 0 265 522 ?i5 30
TREATNENT PLANT a 0 00 0 0 0 0

TREATMENT SCHEME s STORAGE PLUS TREATMENT

SLUDGE HANDLING 9 PERIODIC REMOVAL TO LANDFILL 0R RECVCLE

STORAGE BASIN : EARtTH

TABLE 1 : PRESENT NORTH- CAPITAL COSTS - 151000 -

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL:

TREATMENT PLANT 9 3200 447.
PLANT EXPANSION 206 1370 51t,
BASIN 56 190 13:
BASIN 12 34 51
PIPES 443 1300 399
PIPES 225 1500 90

RESIDUAL 103 TOTAL 204)

NET CAPITAL 1737

TABLE 1i - PRESENT WORTH - O.N. COSTS

1972 1973 1900 1935 190 2000 2010 2020

PLANT I s1OO RIY/ 0 0 0 a 26 52 71. 3
SLUDGE ISOOYRI 0 0 a 0 6 13 T. 20
SEWERS (SIOOJYR| 0 0 a 0 1. 14.. 14 14

TOTAL 100011/YRl 0 0 0 0 40 80 104 11.

PRESENT VALUE AT BEGIN-
NING OF PERIOD 131000) 0 a a a 424 644 13 0

PRESENT WuRTH 181000l1 0 0 0 0 125 97 s9 0

NET O.04. , 283.036

TABLE III s TOTAL PRESENT WORTH

0.496 1610001 "23.
LAND 4810O0), 5

TOTAL ( 11000) ors

TABLE IV I ANNUAL COSTS 141000/1UI.

19M 1915 1960 1935 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 241 241 47 241
PLANT EXPANSION Lo 105 105
BAS IN 13 13 1 1s

lS IN 6 4 6
PIPES 103 10 10 IO1
PIPES Los l03 10

TOTAL O.*N. a 0 0 0 40 GO.. 104 11.

TOTAL ANIAL a 0 0 410 670 o& 103

NOTE I I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANOING BONOED INOEBTEDNESS
NOTE 2 3 AN INTEREST RATE Of 1 PERCENT WAS USED FOA ALL CALCULATIONS



STORMNATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

LAN A v CH-16179R1

L972 1975 1980 1985 1990 Z000 2010 2020

TORMWATER VOLUME IMG)
I YR STORM RUNOFF 0 0 0 4 a 13 is

ANNUAL RUNOFF 0 0 0 70 41 18 226 269

LUDGE QUANTITIES IOT/YR)
SEDIMENT.BASIN 0 0 0 0 205 264 329 392

TREATMENT PLANT 0 0 0 0 36 110 131 164

REATMENT SCHEME t STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

-LUOGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE I s PRESENT WORTH - CAPITAL COSTS - 1510003

PRESENT

WORTH 1972 1975 1980 1985 1990 z00 2010 2020 RESIDUAL

SLUDGE HANDLING 25 86 12

BASIN a5 290 115

^IPES 1127 3613 1525

-RESIDUAL -- - - - -- - TOTAL 1653

NET CAPITAL 1174

TABLE 11 t PRESENT NORTH - 0.*P COSTS

1972 1975 1980 1985 1990 2000 2010 2020

LANT ISEOOO/YR) 0 0 0 0 62 so 100 119

,LUOGE (S1OOO/YR) 0 0 0 -0 7 10 12 is

,EWERS ISLOOO/YR). 0 0 0 0 19 19 19 19

TOTAL £SIOOO/VRi 0 0 0 0 89 109 131 153

'RESENT VALUE AT BEGIN-

ING OF PERIOD 1$1000). 0 0 0 0 698 .848 1002 0

PRESENT WORTH (S10003 0 0 0 0 206 127 76 a

jET 00tM. - 410.853

TABLE III z TOTAL PRESENT WORTH

CAPITAL I1000) 1174
O.*M. f510003 410
LAND £51000) 11

TOTAL £510003 1596

TABLE IV I ANNUAL COSTS S1O00/YR)

1972 1975 1980 1985 1990 2000 2010 2020

4NNUAL CAPITAL

SLUDGE HANDLING 6 & 6 6

BASIN 20 20 20 20

PIPES 276 276 276 2T

'OTAL O.*M. 0 0 0 0 89 109 131 1S3

TOTAL ANNUAL 0 0 0 0 393 413 435 45?

4OTE I ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
4ore 2 t AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



SIORNWATER IKtATMLKT PLAN] _,KJ]'S O' tr6INLE - SaLVEY SCOPE STUDY

PLAN A . CH-19

1972 115 1980 1985 1990 2000 2010 2020

STURNATER VOLU4t ING)
I YR STUHM RUNOFF 0 0 J 2 2 3
ANNUAL kUNUFF 0 U 0 0 0 31 37 46

SLUOGE OUANTIIIES (DT/YR)
SEDIMEN1.BASIN 0 0 0 0 0 77 92 115
TREATMENT PLANT 0 U 0 0 0 0 0 0

TREATMENT SCHEME : STURAG_ PLU$ TREATNTN

SLUDGE HANDLING : PERIODIL REMOVAL IU LANU-ILL OR RECYCLE

STORAGE BASIN : EARTH

IAibLE I zPPLSENT WORTH- CAPITAL COSTS -ISI000)---------

PRESENT
NR TH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 225 1500 643
BASIN 13 90 54
PIPES 30 200 120

RESIDUAL 31 TOTAL all

NET CAPITAL 237

]ABLE 11 : PRESENT WORTH - O.*M. COSTS

1972 1975 1980 1985 1990 2000 20LO 2020

PLANT ($IUOO/YR) 0 0 0 0 0 7 9 11 -
SLUDGE Isic00/YR) 0 0 0 0 0 1 2 2
SEWERS $1000/Vi) 0 0 0 0 0 0 0 0

TOTAL I$1000#YR1 0 0 0 0 0 10 12 15

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($10001 0 U 0 0 0 S1 98 0

PRESENT WORTH 111000) 0 0 0 a 0 12 7 0

NET U.*N. - 9.T775

TAOLE III TOTAL PRESENT UORTH

CAPITAL I11000) 237

O.+M. $11Goo0 19
LAND IsluOOl I

TOTAL i£1000) 258

TABLE IV $ ANNUAL COSTS (61000/VR)

1972 1575 1990 1985 1990 2000 2010 2020

ANNUAL CAPITAL

TREAIME1.I PLANT 115 115 115
BASIN 6 6 6
PIPES 14 14 14

TOTAL O.DN. 0 0 0 0 0 10 12 is

TOTAL ANNUAL 0 0 0 0 0 14 149 152

NOTE 1 * ANNUAL CUIS I0 NUT INCLUDE PAESENT OUTSTANDING BECOEG INDEBTELNESS
NOTE 2 : AN INTEREST RATE tif 7 PERCLNT WAS USrk) FOR ALL CALCULATIUNS
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ST0&MNATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A CH-20

1972 1975 1980 1985 1910 z00 20O 2OZO

STORMWATER VOLUME ING)
I YR srORK RUNOFF 0 0 0 0 0 2 2 3
ANNUAL RUNOFF 0 0 a 0 0 so 34 45

SLUDGE OUANTITIES 10TIVRI
SEODINENT.BASIN 0 a 0 0 0 75 90 £12
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TREATMENT

SLUDGE HANDLING z PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE 1 2 PAESENT NORTH - CAPITAL COSTS - £81000)

PRESENT
ORT14 1972 1975 1960 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT zzs &500 643
BASIN 13 90. 54

PIPES 30 200 120

RESIDUAL 31 TOTAL. 811

NET CAPITAL 237

. . . -. A E - - -P R E S EN T O R h - . S T .

197Z £975 1980 £985 1990 2000 2010 2020

PLANT 51 000/Yf) 0 0 0 a 0.. 1.. 9 1
SLUDGE 1$1000/YR) 0 0 0 4 0 &- 2 z j
SEWERS ISIDoooIR) 0 0 0 0 0 0 0 0.

TOTAL 16100011R) 0 0 0 a 0. LO lz i5

PRESENT VALUE AT BEGIN-

NING OF PERIOO ($10001 0 0 0 0 0 79 95 0

PRESENT WORTH 1$10001 0 0 0 0 0 t1 7 a

NET O.#M. - 19.277T

TABLE III . TOTAL PRESENT WORTH

CAPITAL (110001 237
O.*M. (610001 19
LAND 161000) 1

TOTAL 1 81000) 257

TABLE IV t ANNUAL COSTS I$1000/YR):

1972 1975 £980 1985 1990 2000 2010 1020

ANNUAL CAPITAL
TREATMENT PLANT I11 ls 15
BASIN 4 6 6

. PIPES £4 14 14
TOTAL O.*1. 0 a 0 0 10 12 is

TOTAL ANNUAL 0 0 0 0 4i 149 £51

NUTE I % ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 a AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



-- - ~ - --- -------

$TORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 ChI-21uZ

1972 I97 1980 1965 1990 2000 2010 2020

SORNWATER VOL.UNE (NG
I YR STORM RUNOF 0 a 0 0 a S. 3 4.
ANNUAL RUNOFF o 0 0 a 0 53 3 79

SLUDGE QUANTITIES OTIVRJ
SEDINENT.BASIN 0 0 0 0 0 132 153 19?
TREATNENT PLANT a 0 0 0 0 0 0 0

TREATEN1JSNM a .STDRAQILM4t26m.

SLUDGE HANMLING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I a PRESENT WORTH- CAPITAL COSTS - 1000)

PRE SENT
WORTH 1972 1IT5 190 1985 1990 2000 2010 2020 UES IDUAL.

TREATMENT PLiT 278 150 3
BASIN 16. &10.- 66
PIPES 180 1200 720

RESIDUAL 61 TOTAL, 1579

NET CAPITAL 413

TABLE II s PRESENT NORTH - 0.+N. COSTS

1972 1973 1930 1985 1990 2000 2010 2020

PLANT (IsOOO/YR) 0 0 0 a 0 13 1 19
SLUDGE (5 OOO/WRI 0 0 0 0 0 3 3 4
SEWERS $ISOOO/YR) 0 0 0 0 a 5 5 5

TOTAL I4$1OOYR) 0 0 a 0 0 Z2 25 30

PRESENT VALUE AT BEGIN-

NING OF PERIOD 5 10001 0 0 0 0 0 169 19 0.

PRESENT WORTH (51000) 0 0 0 a 0 25 is 0

NET O.N*. - 40.40

TABLE III s TOTAL PRESENT WORTH

CAPITAL (61000). 413
O.+". ($1000) 40

LAND 161000). 1

TOTAL I$1000) 435

TABLE IV 2 ANNUAL COSTS ISIOO/YRI.

1972 15/ 1980 1983 190 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 142 142 142
BASIN 7. 7. 7.
PIPES 66 6 6

TOTAL O.*N. 0 0 0 0 0 22 25 30

TOTAL ANNUAL 0 0 0 0 0 260 24) 26

NOTE 1 s ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 2 AN INTEREST RATE OP I PERCENT WAS USED FOR ALL CALCULATIONS



ST(ORMI4ATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CH-23&26&27

1972 Is 1980 1985 1990 2000 2010 2020

STORKNATER VOLUME ING)
I YA STORN RUNOFP 0 2 4 7 t0 21 31 39
ANNUAL RUNOFF 0 Z9 58 114 110 341 448 595

SLUGGE QUANTITIES (OT/YR)
SEDIMENT.BASIN 0 42 84 166 248 497 683 8
TREATMENT PLANT 0 0 35 69 103 s00 285 342

TREATMENT SCHEME I STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I I PRESENT NORTH - CAPITAL COSTS - 1110001.

PRESENT
NORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 114 180 to 154
BASIN 145 250 .49.
aASIN 109 370 147
BASIN 40 270 162
PIPES 1s7L. 2700 539
PIPES 976 3300 1319
PIPES 75 500 300

RESIDUAL 103 TOTAL 2674

NET CAPITAL 2929

TABLE 1i g PRESENT NORTH - O.'N. COSTS

1972 1975 1980 1985 1990 200 Z0lo 2020

PLANT S1000/YRI. 0 0 21 46 75 i1. 207 263
SLUDGE lSIOOO/YR) 0 0 3 6 9 19 26 33
SEWERS ISIGOO/YRI. 0 0 13 13 29 32 32 32

TOTAL IS1000/YR). 0 0 38 66 114 202 26 329

PRESENT VALUE AT BEGIN-
NING OF PERIOD 11110001 0 0 215 371 1116 1647. 2093 0

PRESENT NORTH (8100) 0 0 125 154. 330 241. 159 0

NET O.+. 1017.32

TABLE II $ TOTAL PRESENT WORTH
.APITAL I$QOO0.2 - ..... _

O.+M. ($10001 1017 - -
LAND I1OOO 32

TOTAL I$I000) - 3978

TABLE IV s ANNUAL COSTS I$OOO/YR.

1972 1175 1980. 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANOLING 13 13 13. 13 13 13
BASIN is 18 i Is is tB
BASIN 26 26 26 26
8ASIN 19 19 19
PIPES 195 . 195 195 195 195 19 . -
PIPES 238 236 238 238
PIPES 36 36 36

TOTAL 0.4N. 0 0 30 66 114 202 264 329

TOTAL ANNUAL 0 0 265 293 601 ?51. 815 $78

NOTE I s ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORNUATER TREATMENT PLANT CORPS OF ENGINEERS - SURVIEY SCOPE STU

PLAN A 9 CH-24

M&T* lei5 190 1985 190 1000 &010 2020

STOMNRATER VOLUME JOI.
I rR STORM RUNOPP 0 a 0 O 0 a 9 11
ANNUAL RUNOFF 0 0 0 0 0 121 146 1M*

SLUOGE QUANTITIES IOTIlRI
SEDINENT.BASIN 0 0 a 0 0 Sol 365 455
TREATMENT PLANT a a 0 a 0 0 0 0

TREATNENT SCHEME I STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EMT1

FABLE I s PRESENT WNORTH - CAPITAL COTS - ($10001

PRESENT
WORT" 1912 19.1M 1io0 Lss 1t"9 *000 2010 2020 RES IUAL

TREATMENT PLANT 436 *900 1244
BASIN as 0O 102
PIPES 30 1 60 120

RESIDUAL 56 TOTAL 1460

NET CAPITAL 434

TABLE Ii PRtSENT WQN4- f6.. COSTL...- - -, ..--.

197* 1915 1980 1985 1990 2000 2010 20*t-

PLANT ($E0001!R) . 0 0 0 So 36 45
SLUDGE I slOOO£ltJ) a 0 0 0 0 7 9 11.
SEWERS ISlOOOfl) 0 0 0 0 0 O 0 0

TOTAL (S10001VR): 0 0 a 0O0 38 4 57

PRESENT VALUE AT BEGIN-
NING OF PERIOD1910001 0 0 0 0 0 300 30 0

PRESENT WORT l" 1000N a 0 0. 0 0 45 as 0

NET O..N. - 13.1623

TABLE 111 I TOTAL PRESENT NORTH

CAPITAL I8OOOJ 434
O.,4. 161000)- Ts
LAND 481OO0 3

TOTAL £81000) S1L.

TABLE tV I ANNUAL COSTS S1OOO8/VR).

1972 1s1$ 1940 1965 1990 *000 Zo10 *020

ANNUAL CAPITAL
TREATMENT PLANT 223 2*3 Z23
BASIN 12 lz 12
PIPES 14 14 14

TOTAL O.0N. 0 0 0 a 0 36 40 ST

TOTAL ANNUAL 0 0 O 0 0 *08 *91 306

NOTE 1 ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANONG BONDED INOEBTEDNESS
NOTE 2 3 AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS
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STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 CH'-25

1972 1975 £980 1985 1990 2000 2010 2020

STORMWATER VOLUME ING)
I YR STORM RUNOFF 0 0 a 0 0 7 a Il.
ANNUAL RUNOFF 0 0 0 0 0 105 126 153

SLUDGE OUANTITIES_ (DUYRA)..------------------.-- - -,
SEOIMENT.BASIN 0 0 0 0 0 262" 315' 3'9S
TREATMENT PLANT 0 0 0 0 0 0 0 '0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - 610001,

PRESENT
WORTH 1972 Is 1980 1985 1990 2000 2010 2020 RESIUJW.

TREATMENT PLANT 421 2800 1201
BASIN 25 170 102
PIPES 30 200 120

RESIDUAL SS TOTAL. 1423

NET CAPITAL 421

TABLE 11 a PRESENT WORTH -O.M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT S61000/YRI 0 0 0 0 0 26 31 39
SLUDGE |SIO00YRj 0 0 0 0 0 6 7. 9
SEWERS 1$10OO/YR) 0 0 0 0 0 0 0 0

TOTAL I$1000/YA). 0 0 0 0 0 33. 40 50

PRESENT VALUE AT BEGIN-
NING OF PERIOD 151000). 0 0 0 0 0 260 318 0

PRESENT WORTH 1510001 0 0 0 0 0 39 24 a

MET O.*M. - 63.5314

TABLE III s TOTAL PRESENT NORTH

CAPITAL.1S1003 421
O.*m. Is1OOO 63
LAND 6IO00 3

TOTAL 151000) 468

TABLE IV z ANNUAL COSTS 111000/YR)-

1972 1975 1980. 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 216 216 216
BASIN 12 12 12
PIPES 14 14 14

TOTAL O.M. 0 0 0 0 0 33 40 so

TOTAL ANNUAL 0 0 0 0 0 276 283 293

NOTE 1 a ANNUAL-CosTS O0 NOT iCLUOE PRESENT OUTSTANDING BONDED INDEBTEDNESS- ............ .. .
NOTE 2 x AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STUKMATER TREATMINl PLANT CURPS UF LIN*IN'tti!- StkVLV SCOPL bSTUDY

PLAN A . CH-28

1972 197S 1980 &9d5 1990 zSOG 2010 2020

SUNMATER VULUME INGI
I YR STORK R.UFF 0 0 0 I Q 6 S 10
ANNUAL NUNOFF 0 0 0 0 0 95 113 14 1

SLUDGE QUANTITIES IOTIRI
SEOINEMT.BASIN 0 0 0 0 0 138 164 20S
TRtATNEN7 PLANT a 0 0 0 51 68 06

TREATMENT SCHEME : STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUCGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECVCLE

STURAGE BASIN 9 EARTH

TABLE I z PRESENT WORTH- CAPITAL COSTS - i$1000)

PRESENT
WORTH 1912 1975 1980 198S 1990 00o 2010 2020 RESIDUAL

SLUDGE HANDLING 6 45 19
BASIN 24 140 96
PIPES 45 300 Ig0

RESIDUAL 11 TOTAL 295

NET CAPITAL 64

TABLE If I PRESENT WORTH- O.*N. COSTS

1972 1915 19BU 1985 1990 2000 2010 2020

PLANT ISIOOo/YRI 0 0 0 a 0 4.0 47 59
SLUDGE SIU.OO/RI 0 0 0 0 0 4 5 6
ShEks ISlUQOYR 0 0 0 0 0 1 1 1

TOTAL s$LOOO/YRI 0 0 0 0 0 45 54 61

PRESFNT VALUE Al BEGIN-
ING Of- PER~t-e 1510001 0 0 0 0 0 351 427 0

PRESENT WORTH ifl$LOI 0 0 0 0 0 52 32 0

NET O.4)1. 8 S.5946S

TABLE III t TOTAL PRESENT NORTH

CAPITAL £LOOO) 64
O.#M. £$1000) 85
LAND slO00) 2

TUTAI. (510001 152

TABLE IV S ANNUAL COSTS $IGOI/YRI

-A972 1973 1980 1985 1990 10 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 3 3 3
BASIN 11 1l II

PIPES 21 21 21
TOTAL U.M. 0 0 0 0 0 45 54 67

TOTAL ANNUAL 0 0 0 0 82 - 1 10'-

NOTE I 1 ANNUAL COSTS Ob NOT ItLLUUt PRkSENT CUTSIANDING BODEO INOEBTEONbS.
NOTE 2 s AN INTEREST RATE Uf I PEKCt00T wAS USEU rF.k ALL CALCULATI|MS



SURKNWATER TKEAiNKi PLANT CUKPS CF Eh4ANLEKt - 3UKVEY SLUIL STUDY

PLAN A . CH-29

1972 1975 Is80 1985 1990 2000 2010 2020

SIOMNMATLR VOLUME IMG)
I TR STURM RUNOFF 0 0 0 0 0 1 1 3
ANNUAL RUNOFF 0 0 0 0 0 28 34 43

SLUDGE QUANTITIES IoT/YRI
SEDIMENT.BASIN 0 0 0 0 0 70 85 107
TREATMENT PLANT 0 0 0 0 0 0 0 0

IREATNENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANUFILL OR RECYCLE

STORAGE BASIN : EAkTH

TABLE 1 3 PRESENT WORTH - CAPITAL COSTS - 151000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

1REATMENI PLANT 225 1500 643
BASIN 13 90 54
PIPES 30 200 120

RESIDUAL 31 TOTAL alT

NET CAPITAL 237

TABLE 1I : PRESENT WORTH - O.*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT (SIOOOIYRI 0 0 0 0 0 7 a 10
SLUDGE $sIOjU/YAI 0 0 0 0 0 1 2 2
SEWEKS I51000/YR) 0 0 0 0 0 0 0 0

T O T A L - I S 1 0 0 1 Y R I o - 0 .. . 0 .-_7. . 0 . . .. ... 1 4

PRESENT VALUE AT BEGIh-
NING OF PERIUD (LOOU 0 0 0 0 0 15 91 0

PRESENT NORTH IS1OOO1 0 0 0 0 0 11 6 0

NET O.+M. - 18.2821

TABLE III : TUTAL PRESENT NORTH

CAPITAL (11000) 237
0.4K. Slo0ool I8
LAND ($1000) 1

TOTAL $110001 256

TABLE IV - ANNUAL COSTS £$1000/VR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 115 115 115
BASIN 6 6 6
PIPES 14 14 14

TOTAL O.GM. 0 0 0 0 0 9 11 14

TOTAL ANNUAL 0 0 0 0 146 148 151

NOTE I ANNUAL CUSTS UD &4jt INCLUDE PAL tiT CUISAN&)JNG BUOE) IND1I.GANE$S
NOTE 2 AN INTEREST RAT| UF 7 PERCkN1 WAS USED FUR ALL CALCULATIONS



STUANMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CH-30932N

1972 1915 198O 1985 1990 2000 Zol 2020

STORNWATER VOLUNE (ING
I Y STORK RUNOFF 0 6 0 0 1 11 I1 I1

ANNUAL RUNOFF 0 a 0 6 12 As& 164 114.

SLUDGE QUANTITIES iOTIVRI
SEDNENT.IASIN 0 0 0 0 17 230 239 254

TREATMENT PLANT a a 0 0 1 96 100 106

TREATMENT SCHENE : STORAGE PLUS TREATMNT AT MUNICIPAL PLANT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANOFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I s PRESENT WORTH - CAPITAL COSTS - 181000):

PRESENT
WORTH 1972 1975 1980 1933 1990 2000 2010 2020 RESIDUAL.

. .......

SLUDGE HANOL ING 17 so a
BASIN 70 Z40 95
PIPES 369 1250 499.
PIPES 163 1100 6"0

RESIDUAL 49 TOTAL 1264

MET CAPITA. 574

TABLE i s PRESENT WORTH - O.*N. COSTS

1972 1913 1980 1985 1990 2000 2010 2020

PLANT 1S 1000/YRI 0 0 0 0 5 ?a 75 79

SLUDGE ISIOOO/YRI 0 0 0 0 0 9 9 10

SEWERS IS1000VRi) 0 0 0 0 5 11 11 11

TOTAL tS1OOO/TR). 0 0 0 0 12 93 96 101

PRESENT VALUE AT 1GI-
NING OF PERIOD I1000) 0 0 0 0 371 645 94 a

PRESENT WORTH (51000) a 0 0 a 109 100 53 0.

NET o.0S. 263.02

TAKE III t TOTAL PRESENT WORTH

CAPITAL 11000) 514

O*N. ($10001 263
LAND (81000) •

TOTAL 810001 840

TALE IV $ ANNUAL COSTS 4510001YR11.

1972 1915 1980 1985 1990 zooo 2010 2020

ANNUAL CAPITAL
SLUDGE HANOL IN 4. 4. 4. 4
BAS IN ILl IT. 17 • IT.

PIPES 90• 90 90 90.•

PIPES 79 79 71

TOTAL O.*N. 0 0 0 0 12 93, 96 I0

TOTAL ANNUAL a 0 0 0 124 285 28 293

NOTE .1 8 ANNUAL COSTS 0 NOT ANCLUOE PRESENT OUTSTANDING BONDED INOESTEOMEI$ -...... ... -.----. ..

NOTE 2 1 AN INTEREST RATE OF 1 PERCENT lAS USED FOR ALL CALCULATIONS



STURAWATER TNEAIMENT PLAN] COKPS OF tNGINL~EK - SURVY SCUPE STUOT

PLAN A . CH-31

1972 1975 1980 1985 1990 2000 2010 2020

STORNWATER VCLUNE ING) I
I YR STORM RUNOFF 0 0 0 0 0 4 6 7
ANNUAL RUNOJP 0 0 0 0 0 83 103

SLUDGE QUANTITIES (IT/YR)
SEDINENT.BASIN 0 0 0 0 0 10 207 257
TREATPENT PLANT 0 0 0 a 0 0 0 0

TREATENT SCHEME STORAGE PLUS TREATMENT

SLUOGE HANDLING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I S PRESENT WORTH - CAPITAL COSTS - ($10001

. .. .PRESENT . . . .. . . . .WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 330 2200 943
BASIN 19 130 78
PIPES 30 200 120

RESIDUAL 44 TOTAL 1141

NET CAPITAL 336

TABLE 1i s PRESENT WORTH - .*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISLOOO/Ytt) 0 0 a 0 0 17 20 25

SLUOGE 45IOOO/YR) 0 0 0 0 0 4 5 6
SEWERS ISIOOO/YRI 0 0 0 0 0 0 0 0

TOTAL IsO100/YR) 0 0 0 0 22 26 33

PRESENT VALUE AT BEGIN-
NING OF PERIOU 1510001 0 0 0 0 0 172 211 0

PRESENT WORTH ($1000) 0 0 0 0 0 25 16 0

NET O.*M. 4 42.1106

TABLE III I TOTAL PRESENT WORTH

CAPITAL 451000) 336
O.N. ($1000) 42
LAND (MOM000 2

TOTAL (SLO00 380

TABLE IV t ANNUAL COSTS (16000/YiR

1972 1975 19a0 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 169 169 169
BASIN 9 9 9
PIPES 14 14 14

T1TAL O.*0. 0 0 0 0 0 22 26 33

TOTAL ANNUAL 0 0 0 0 0 215 220 226

NOTE I 3 ANNUAL COSTS 01) NUT INCLUDE PRLSoNI OLISFANOING 8ONULU INUDTIENESS
NOTE 2 t AN INILREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STURAWATEA TREATN'tN PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PAN A 9 CH-3*513

1972 1915 1980 1985 1990 2000 2010 20z0

SOR14AER VULUME (NG
I T STO4 RUOPF a 0I 0 1 13 14. 14

ANNUAL RUNOFF 0 0 O 1 26 L83 194 05

SLUDG" QUANTITIES IDTIYRI:
SEDIMENT.BASIW 0 a 0 0 63 4?. •46s- sil

- TREAINENT.PL4W.- 0. -. - .0 .

TREATMENT SCHEME s STORAGE PLUS TUATR*iT

SLUDGE HANOLING : PERIODIC REMOV.L TO LANDFILL OR RECYCLE

STORAGE BASIN a EARIH

TABLE I s PRESENT WORTH - CAPITAL COSTS - I$1OOl

PRESENT____________
WORTH 1912 9T15 1980 1985 1990 2000 210 2020 RESIDUAL

TREATMENT PLANT 443 1500 zo9
PLANT EXPANSION Is7 12•0 S36
&AS I f 25 85 33
BASIN 11 74 44
PIPES 331 1120 44T
PIPES 33 220 132

RESIDUAL. 54 TOTAL. 1404,

NET CAPITAL 977

TABLE 1* z PRESENT WORTH - 0.*N. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT 1soo00rRi 0 0 0 0 * 45, 44 s
SLUOGE 1sOOO/t RI 0 0 0 0 1 11 12 12
SEVERS ISlOOOflR) a a • 0 5 6 6 6

TOTAL IiOOoIYR*: 0 0 0 0 13 63 41. 10

PRESENT VALUE AT SEGIN-
KING OF PERIOD 1$10001 0 a 0 0 272 440 484 0

PRESENT NORTH 1810001 0 0 0 0 so 69 37 0

NET 0.*N. - 146.9r

TABLE 111 a TOTAL PRESENT WORTM

CAPITAL i1100) 971
O.*N. (10001 1"4
LAND 11000) 2

TOTAL 1610001 1 14

TABLE IV S ANNUA. COSTS IlSlOO0YRI

1972 OS1 1980 1985 1990 2000 zo10 2020

ANNUAL CAPITAL
TREATMENT PLANT 11s 11 15 11S
PLANT EXPANSION 96 96 94

BASIN 4. 6 6 &
BAS IN S S S
PIPES 11 151 1

TOTAL 0. -- -. - -- - ... 0 . 3 . .4 .-0Q . . .. .

TOTAL ANNUAL 0 a 0 0 216 384 388 391

NOTE A a ANNUAL COSTS DO NOT )IWCLUfE PRESEN OUTSTANOING BONDED JONDESTIONIS -
NOTE 2 a An INTEREST RATE Of T PERCENT WAS USED FOR ALL CALCULATIONS

soft



STORNWATER TREATMENT /"LANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A * CH-3*t-'

1972 1975 1980 19&5 1990 2000 2010 2020

/STORNWATER VOLUME IMG)
I STORM RUNOFF 0 0 0 0 0 1 2 3

7 ANNUAL RUNOFF 0 0 0 0 0 34 40 51

SLUDGE QUANTITIES IDTIYR)
SEOIMENT.BASfN 0 0 0 0 0 as 100 1??
TREATMENT PLANT 0 0 0 0 0 0 0 O

TREATMENT SCHEME : STORAGE PLUS TREATMFNT

SLUDGE HANDLING i PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 3 EARTH

TABLE 1 3 PRESENT WORTH- CAPITAL COSTS - ISD1

PRESENT
WORTH 1912 1915 1980 ls 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 233 sso50 664
BASIN 13 90 54
PIPES 30 200 Izo

RESIDUAL 32 TOTAL 635

NET CAPITAL 244

TABLE 11 PRESENT WORTH - O.M,. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISIO/YR) 0 0 0 0 0 a 10 2'
SLUDGE A1000YR) 0 0 0 0 0 2 2 3
SEWERS (S oo/YR) 0 0 0 0 00 0 0

TOTAL (SIO00/YR) 0. 0 0 0 0 11 13 15

PRESENT VALUE AT BEGIN-

NING OF PERIOD ($10001- 0 0 0 0 0 as 106 0

PRESENT WORTH (1000) 0 0 0 0 0 13 a 0

MNET_ 0+M. * 2.44

TABLE 111 2 TOTAL PRESENT WORTH

CAPITAL I$1000) 244
O.M. M51000M 21
LAND ($1000. - 1

TOTAL £51000) 266

TABLE IV 3 ANNUAL COSTS 11000/YRI.

1972 1975 1960 1985 1990 2000 2010 2O2

ANNUAL CAPITAL
TREATMENT PLANT 119 119. 11l
BASIN 6 6 6
PIPES 14 14 14

TOTAL O.*M. 0 0 0 0 0 11 13. 16

TOTAL ANNUAL a 0 0 0 0 152 15 1sT.

NOTE I a ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



S[OANuATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CH-15

1972 191" 1910 1985 1990 2000 2010 2020

I YR STORM RUNOFF a 9 0 2 4 5 6 9
ANNUAL RUNOFF 0 6 0 29 59 it as Ila

SLUDGE OUANTITIES IDT/YR)
SEDIMENT.BASIN 0 0 0 0 14T 177 220 295
TREATMENT PLANT 0 a 0 a 0 0 0 a

TREATMENT SCHEME : STORAGE PLUS TREATNEW

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - iS1000)

PIE SE NT
WORTH 1972 &i15 1980 1985 1990 2000 2020 2020 RESIDUAL

TREATMENT PLANT 680 2300 321
BASIN 41 140 55

RESIDUAL IT. TOTAL 451.

NET CAPITAL 763

TABLE II & PRESENT WOR1TH- O.-. COSTS

112 1975 1960 1985 1990 2000 2010 2020

PLANT ISIOOOIYR) 0 0 0 0 14 11 22 29
SLUDGE ($IQD1 YR). 0 0 0 0 3 4 5 1.
SEWERS (ISLOOO/YRI 0 0 0 0 0 a 0 0

TOTAL ISlOO/YR). a 0 0 0 19 23 28 3

PRESENT VALUE AT BEGIN-
NING OF PERIOD 161040. 0 0 0 0 149 11. 233 0

PRESENT WORTH ($10001 0 0 0 44 21 11. 0

NET OL.4N. ,, 69.3854

TABLE III $ TOTAL PRESENT NORTH

CAPITAL I51000) 163
O.4.'o I$100) 89
LAND (610001 2

TOTAL (110001 854

TABLE IV , AN UAL COSTS I$10005YR)

1972 19175 1950 1985 1990 200 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 11/ 111 171 1T'1.
gAS IN 10 10 10. 10
PIPES 14 104 14 14

TOTAL 0.0ft. 0 0 0 0 19 23 26 31

TOTAL ANNUAL 0 a 0 0 221 225 230 240

NOTE I g ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANOING BONDED INOETEDNESS
NOTE 2 x AU INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CH-36

1912 1975 1980 19S 1990 2000 2010 2020

STORMhATER VOLUME ING)

I YR STORM RUNOFF 0 0 0 0 0 a 9 11
ANNUAL RUNOFF 0 0 0 0 0 111 133 166

SLUDGE QUANTITIES OT/YRI
SEOIMENT.BASIN 0 0 0 0 0 277 332 415
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I S PRESENT WORTH - CAPITAL COSTS - 1810001

PRESENT
ORTH 1972 1975 1980 1965 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 428 2650 1222
BASIN 25 170 102
PIPES 105 T0 420

RESIDUAL 67 TOTAL 1744

NET CAPITAL 491

TABLE I1 3 PRESENT WORTH - O.°M. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT 1SIO0O/YR) 0 0 0 0 0 27 33 41
SLUDGE ISI00/YRI 0 0 0 0 0 6 6 10
SEWERS l$1000/YRI 0 0 0 0 0 3 3 3

TOTAL ISIOOO/YRI. 0 0 0 0 0 36 45 55

PRESENT VALUE AT BEGIN-
NING OF PERIOD ISLOOD) 0 0 0 a 0 292 352 0

PRESENT WORTH IS10001 0 0 0 0 0 43 26 0

NET 0.+M. - 70.917

TABLE III s TOTAL PRESENT WORTH

CAPITAL I4100O) 491
0.*". I$100) To
LAND M$100) 3

TOTAL 160OOO %5

TABLE IV 2 ANNUAL COSTS ISIOOO/YRI

1972 1975 1960 1905 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 220 220 220
BASIN 12 12 12
PIPES so 50 50

TOTAL O.*M. 0 0 0 a 0 38 45 55

TOTAL ANNUAL 0 0 0 0 0 321 328 338

NOTE 1 2 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNVATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . R-L-4-S

1972 1975 1980 1985 1990 2000 2010 2020

SIORNWATER VOLUME (NC)
I YR STORM RUNOFF 0 14 29 29 29 30 30 30
ANNUAL RUNOFF 0 262 S24 524 524 579 579 579

SLUDGE QUANTITIES IOTIRI
SEOINENT.BASIN 0 362 765 765 765 845 645 845
TREATMENT PLANT 0 a 319 319 319 353 353 353.

TREATMENT SCHEME : STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING t PIPE SLUDGE TO URICIPAL PLANT

STORAGE BASIN s CONCRETE

TABLE I s PRESENT NORTH- CAPITAL COSTS- I£610009

PRESENT
WORTH 1972 1975 1960 1905 1990 2000 2010 2020 RESI DUAL

SLUDGE HANDLING 208 328 328 21
BASIN 4916 SSO 1709
PIPES 401 TOO 139

RESIDUAL 82 TOTAL 2131

NET CAPITAL 3509

TABLE 12 a PRESENT NORTH - r.*. COSTS

1972 1975 1980 1965 1990 2000 2010 2020

PLANT ISI00JYRI 0 0 56 156 - 156 -172 172 -. 172 - .
SL UOGE (S61000YRA 0 0 32 32 32 35 35 35
SEWERS 1iOo0VIa 0 0 3 3 3 3 3 3

TOTAL $1000/yR) 0 0 192 192 192 211 211 211

PRESENT VALUE AT BEGIN-
NING OF PERIOD I S1000) 0 0 196 Too 1419 1466 148 a

PRESENT WORTH £5$1000 0 0 458 326 419 223 113- 0

NET O.RM. 1543.12

- - - --............ IAALE. ILL 4I-TDTAL RIESFJT..M0.JI-

CAPITAL IS10005 5509
O.M. £610001 1543
LAND xIsooo) 20

TOTAL |S1000) 7072

TABLE IV S ANNUAL COSTS ISIO00/RmI

1972 1975 1960 1965 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 25 25 25 2S 25 25
BASIN 619 619 619 619 619 &19
PIPES 50 so so 50 50 50

TOTAL O.*N. 0 0 192 192 192 211 211. 211

TOTAL ANNUAL 0 0 l7 667 667 907 907 90?

NOTE I 2 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTAN4OING BONDED INOETEDNESS
NOTE 2 t AN INTEREST RATE O. I PERCENT MIS USED FOR ALL CALCULATIONS



SIORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVkY SCOPE STUDY

PLAN A . R-3

1972 1975 1980 1965 1990 2000 2010 2020

STORMWATER VOLUME ING)
I YR STORM RUNOFF 0 11 22 22 23 23 2+ 24
ANNUAL RUNOFF 0 160 321 325 330 352 385 385

SLUDGE OUANTITIES CDT/YRI
SEDIMENT.BASIN 0 300 601 610 825 S60 962 962
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TREATMENT

SLUDGE HANDLING S PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN CONCRETE

TABLE I 2 PRESENT WORTH - CAPITAL COSTS - ($1000)V

PRESENT
WORTH 1972 1915 1960 985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 7638 12000 12000 10283
SLUDGE HANDLING 265 411 417, 351
BASIN 3233 5555 11
PIPES 116 200 39

.. . SDUAL -_ .--------------- ....... ........... A7TOTAL 11792

NET CAPITAL 10795

TABLE II PRESENT WORTH - O..1. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT O61000/YRI 0 0 19 57 95 102 111 111.
SLUOGE (SlOOO/YRI 0 0 12 12 16 11 . 19 19
SEWERS S1OOO/YR). 0 0 0 0 0 0 0 0-

TOTAL I$IOO/TRI 0 0 33 10 113 120 131. 131

PRESENT VALUE AT SEGIN-
NING OF PERIOD (S100) 0 0 213 37. 621 86 926 0

PRESENT WORTH ISlOOO) 0 0 124 156 242 133 T0 0

NET O.*M. - 728.125

TABLE Ill : TOTAL PRESENT WORTH

CAPITAL 451000 10795
0.* M. 4$10001 726
LAND I10O0) 42

TOTAL (S100 11565

TABLE IV I ANNUAL COSTS ISIOOO/VRI)

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 926 926 926 926 926 926
SLUOGE HANOLING 32 32 32 32 32 32
BASIN 402 402 402 402 402 402
PIPES 14 14 14 14 14 14

TOTAL O.*M. 0 0 33 10 113 120 131 131

TOTAL ANNUAL 0 0 1406 1446 144 1495 1501 1501

NOTE 1 3 ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 a AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



SVORNWATER TREATNENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A , R-6-T-BN

1912 191S 1980 1965 1990 2000 2010 2020

STURNWATER VOLUME ING)
I YR STOR1 RUNOFF 0 26 56 62 69 74 71 78
ANNUAL RUNOFF 0 344 769 662 955 1027 1098 1096

SLUDGE OUANTLTtES. IOTJIY L - -- - - . .- ,,-- - I.
SEDIMENT.BASIN 0 120 1441 1616 2337 2&76 2745 2145

TREAIMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TRIEATNFT

SLUDGE HANDLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I I PRESENT WOATH - CAPITAL COSTS - 810001 .

PRESENT
WORTH 1972 leis 1980 1985 1990 2000 2010 2020 RESIOUAL.

TREATMENT PLANT 1209 1900 1900 1626
PLANT EXPANSION 1327 3200 0
BASIN 209 360 t.
BASIN 63 202 60
PIPES 6776 11644 2326

RESIDUAL 158 TOTAL 4069

NET CAPITAL 9446

TABLE 11 l PRESENT WORTH - O.*M. COSTS

1972 1915 1980 1915 1990 2000 2010 2020

PLANT ISI001YR) 0 0 26 122 238 256 274 274
SLUDGE ISIOOO/YR) 0 0 36 40 59 64 66 6

SEWERS (SIOO/YR) 0 0 56 so so 5o 5 so

TOTAL I650001YRI 0 0 121 221 356 379 401 401.

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1510001 0 0 702 115 2563 2740 2016 0

PRESENT WORTH I51O00. 0 0 408 491 764. 412 215 0

NET 0.4N. - 2292.49

TABLE i1 3 TOTAL PRESENT NORTH

CAPITAL IG1000) 9448
O.*N. 4610001 2292
LAND 181000) 77.

TOTAL WOD000 L1811

TABLE IV 9 ANNUAL COSTS lSI0O/YRI.

1912 1913 1960 19s 1990 2000 2010 2020

ANUAL CAPITAL
TREATMENT PLA 146 144 146 144 144 146
PLANT EXPANSION 247 241 241 247 247
BASIN 26 26 26 26 26 26
BASIN 14 14 14 14 14
PIPES 643 643 643 $43 443 843.

TOTAL .0 -...... -0 -0 -. 121 21 ... 35 . 379.. .... 49I0_ .. .

TOTAL ANNUAL 0 0 1136 1498 1634 1656 1618 161

NOTS ANNUAL COSTS 00 NOT INCLUDE PBIESENT OUTSTANDING BONDED INDEBTEONESS
NOTE 2 a AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS

INNER



SIORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . R-OS-11-19

1972 1975 1980 1985 1990 2000 2010 2020

STORNWATER VOLUME (MG)
I YR STORM RUNOFP 0 3 6 12 18 71 76 19
ANNUAL RUNOFF 0 32 65 152 240 964 1054 1L12

SLUDGE QUANTITIES IDTIYR)
SEUIENT.&ASIN 0 60 121 285 600 2460 23S 2180
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME S STORAGE PLUS TREATMENT

SLUDGE HANDLING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I I PRESENT WORTH - CAPITAL COSTS - (10001

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 490 TT 770 659
PLANT EXPANSION 1541 5210 - 729
PLANT EXPANSION-. 258.----------------..... .. ...-------.. ... .. .. _ - -3
BASIN 93 160 31.
BASIN 63 216 88
BASIN 17 116 69
PIPES 850 2200 $79

RESIDUAL 123 TOTAL- 3195

MET CAPITAL 2991.

TABLE 11 PRESENT NORTH- O.*M. COSTS

1972 1975 1980 193 1990 2000 2010 2020

PLANT S6000/YURI 0 0 2 21 80 246 263 278
SLUDGE ISIOOP0YR).• 0 0 3 7. 15 61. 65 69
SEWERS IS1000YR). 0 0 0 0 10 10 10 10

TOTAL ISlOOOIYR) • 0 0 5 26 a5 314 340 356

PRESENT VALUE AT BEGIN-
NiNG OF PERIOD I1000). 0 a TO 235 1420 2313 2451 0

PRESENT WORTH £510001 0 0 40 97 420 347 1s? 0

NET 0.*N. - 1094.21

TABLE III TOTAL PRESENT WORTH

CAPITAL S1O00) 2991
O.*M. ($1000). 1094

LAND 651000J . 30

TOTAL (100J 4113

TABLE IV I ANNUAL COSTS 1$1000/YRI

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 59 59 59 59 59 59
PLANT EXPANSION 402 402 402 102
PLANT EXPANSION 132 132 132
B ASIN It t 11 11 1

BASIN 15 15 Is 15
BASIN a 5 a
PIPES IS9 Is9 139 IS9

TOTAL 0.#N. 0 0 5 25 85 314 340 358

TOTAL ANNUAL 0 0 76 99 734 1101 1129 111.?

NOTE I * ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BO1NDED INDEBTEDNESS
NOTE 2 S AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORKWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . 1-9

1912 LTS 1960 1965 1990 2000 2010 2020

STOINWATER VOLUN1E |NGI
I Yk STOR.M RUNOFF 2 2 2 2 2 2 2 a
ANNUAL RUNOFF 36 39 41 41 41 41 41 41

SLUDGE QUANTITIES (DTIRI
SEDZENT.SASIN 22 23 23 23 23 23 23 21.
TREATNENT PLANT a 9 9 9 9 1 9 19

TREATMENT SCHEME : STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING s PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN a CONCRETE

TABLE 1 $ PRESENT WORTH - CAPITAL COSTS - 151000)

PRESENT
WORTH 1972 1T95 1980 ;193 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 1. 1 4
BASIN 465 STO ST.
PIPES 163 200 20

RESIDUAL 3 TOTAL. 61

NET GITAL 631

TABLE 11 a PRESENT WORTH - O.. COIISTS

1912 19"s 19B0 196S 1990 2000 201Q 200

PLANT 4I6O0O/YR) 0 1 0 9 11. 11 11 11
SLUDGE Sl000VRI 0 a 0 0 0 0 0 0
SEWERS ISIO0OflRI 0 0 0 a 0 a 0 0

TOTAL. ISIOOO/YRi 0 6 9 10 12 12 12 12

PRESENT VALUE AT BEGIN-
NING OF PERIOD (S1O000. a 37 41. 41 86 66 06 0

PRESENT WORTH 661000) 0 30 23 11 25 1 A 0

NiT 0.M.M * 119.642

TABLE III s TOTAL PRESENT WORTH

CAPITAL 1610001 &1
0.4"M. (510003 119
LAND 4$10001 It.

TOTAL t10001 162

TABLE IV s ANNUAL COSTS 16000/VRI.

1912 1915 1960 1965 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE NANOLING 0 0 0 a 0 0.
&ASIN 41 41 41. 41 41 41. 41.
PIPES 14 1* 14 14 14 14 14

TOTAL o.*0. 0 a 9 10 1 1t L 12.

TOTAL ANISIIML 0 6S AS 6T 6 68 68 6

NOTI 1 ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



I

STORMUAFER TREAINENT PLANT CORPS OF ENGINEERS - SURVEY bo-ulwc 4ev..

PLAN A . R-I

1972 1915 1980 1985 1990 2000 2010 2020

STORMWATER VOLUME ING)

I YR STORI RUNOFF 0 30 60 60 61 63 6? 69
ANNUAL RUNOFF 0 4% 813 825 836 877 941 979

SLUDGE QUANTITIES IDTIVRI.
SEOIMENT.BASIN 0 162 1524 L547 2095 2192 2352 2447
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I i PRESENT WORTH - CAPITAL COSTS - IS10003:

PRESENT
ORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 1334 2100 2100 199
PLANT EXPANSION 1360 4600 643
BASIN 232 400 79
PIPES 116 200 39

RESIDUAL 99 TOTAL. 2563

NET CAPITAL 2941

TABLE II a PRESENT WORTH - O.4M. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT (SIOOO/YRI 0 0 28 117 209 219 235 - 244
SLUDGE (S1000/YR . 0 0 30 38 52 54 5o 61
SEWERS IStOO/VRI 0 0 0 0 0 0 0 0

TOTAL S1ooo/ VII 0 0 67 1ST 262 215 295 306

PRESENT VALUE AT BEGIN-
NING OF PERIOD 41000) 0 0 461 861. 1889 2002 2114 0

PRESENT WORTH IS100). 0 0 260 357 55 301 1611 a

kET O.4M. , 1647.17

TABLE III s TOTAL PRESENT WORTH

CAPITAL .151OO 2947
0.4M. (SO0) 1647
LAND 451000) 74

TOTAL ISl00 466

TABLE IV s ANNUAL COSTS IS1000TI Y

.19T _ 5 .. 190. 1985 ._ 1990 _ 2000 .... 2010 .... 2020 . . ......

ANNUAL CAPITALTREATMENT PLANT 162 16Z 162 162 162 162

PLANT EXPANSION 355 355 355 3SS
BASIN 26 28 28 20 20 2 •
PIPES 14 14 14 14 14 14

TOTAL O.*M. 0 0 67 151. 262 27S 295 306

TOTAL ANNUAL 0 0 273 362 023 635 8as 06T

NOTE I s ANNUAL COSTS 00 NOT INCLUOE PRESENT OUTSTANOING BONDED INOEBTEONESS
NOTE 2 1 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS

46



STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 R-12

1912 11$ 1950 Iv13 1990 2000 2010 2020

STOINNATER VOLUME INS)
I YR STORM RUNOFF 0 0 11 22 33 45 56
ANNUAL RiNOFF 0 0 0 164 328 494 650 823

SLUDGE QUANTITIES lOT/V1)
SEOIMNT.BASIN a a 0 a 520 1235 1445 2037
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL 0 RECYCLE

STORAGE BASIN 3 EARTH

TABLE I s PRESENT WORTH - CAPITAL COSTS - 1 0001

PRESENT
WORTH 19712 1915 1950 1955 1990 2000 2010.. 2020 RESIDUML.

TREATMENT PLANT 1426 5500 769
BASIN 1o 30 14?
PIPES 48s 1460 655

RESIOUAL 61 TOTAL. &51.

NET CAPITAL 2160

TABLE II s PRESENT NORTH - O..M. COSTS

1972 1905 1950 195 1990 2000 2010 2020

PLANT 1S10001YRI 0 0 0 0 $1 123 164 ZOS.
SLUDGE 4S1000VRI 0 0 0 0 20 30 41 51
SEbERS I $10001YRI . 0 0 0 0 8 5 - a a

TOTAL -I0001TYRI 0 0 0 0 110 162 23 2
6
5

PRESENT VALUE AT BEGIN-
KING OF PERIOD (510001 0 0 0 0 I9 1321 1652 0

PRESENT NORTH (610001. 0 a 0 0 253s Ig 125 0

MET 0..N. - 611.2 4

TAILS 111 3 TOTAL PRESENT OT114

CAPITAL 841000) 210
0.*N. (61000) 611
LAND 1OO0 64

TOTAL 6510008 2435

TABLE IV s ANNAAL COTS £ 1000/YRI'

1972 1913 1950 1983 1990 2000 2016 2020

ANNUAL CAPITAL
TREATMENT PLANT 424 424 424 424
S IN 26 26 26 2

PIPES 115 118 115 1116
TOTAL 0.0. 00 0 110 162 213 265

TOTAL ANNUAL 0 0 a 0 650 132 183 635

NOTE 1 s ANNUAL COSTS O0 NOT INCLUDE PESENT OUTSTANDING BONDED INDEBTEDNESS
1NOTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNWATEI TREATN4ENT PLANT COAPS UF &M6INEERS - SIR VLV SLOPE STUDY

PLAN A . R-13

A 172 1975 1960 1985 1990 2000 2010 2020

STORNWATUR VOLUME (MGI
I YR STCAM RUNOFF 0 34 69 T1 14 i8 82 82
ANNUAL RUNOFF 0 471 94A 960 1017 1091 1167 1167

SLUDGE QUANTITIES OT/Yk)
SEDIMENT.bASIN 0 684 1768 1837 2542 2727 2917 2911
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT

SLUDGE HANDLING 9 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I I PRESENT WORTH- CAPITAL COSTS - 681000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 1400 2200 2200 1885
PLANT EXPANSION 1478 5000 699
"ASIN 256 440 81

RESIDUAL 103 TOTAL 2673

NET CAPITAL 3031

TABLE iI z PRESENF WORTH - 0o.. C0513

1972 1915 1980 198s 1990 2000 2010 2020

PLANT $1OUO/Yk) 0 0 33 139 254 212 291 291
SLUDGE IS1GOO/YRI 0 0 44 45 63 66 72 72
SEWERS $5100/VK) 0 0 0 0 0 0 0 0

TOTAL SICOO/YRI 0 0 77 185 317 340 364 364

PRESENT VALUE AT BEGIN-
NING O PERIOD ($10001 0 0 536 1031 2313 2471 2561 0

PRESENT W0MTH ISLOO) 0 0 313 428 684 372 195 0

NET O..N. - 1994.39

TABLE III : TOTAL PKESENT WORTH

CAPITAL 110001 3031
O.*M. 1610001 1994
LANC 1610001 88

TCTAL (61000) 5114

TABLE IV & ANNUAL COSTS SIO00/YR)

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 169 169 169 169 169 169
PLANT EXPANSION 385 365 385 385
BASIN 31 31 31 31 31 31

TOTAL O.*R. 0 0 17 15 317 340 364 364

TOTAL ANNUAL U 0 218 387 905 928 952 952

NOTE 1 s ANUAL COSTS 0.] NOT INCLUDE PKESENT OUTSTANDING LNDEG INGEBTEDNESS
NGTE 2 i AN INTEREST RAIL OF 7 PERCENT WAS USED FUR ALL CALCULATIUNS



STORMWATER TREATMENT PLANT CORPS OF ENGINEERS- SURVEY SCOPE STUDY

PLAN A * R-1421

-,•Ti - 1915 isac 1935 1990 ZOGO0 200 2020

STORMWATER VOLUME INGI
I YR STORUX RUNOFF a 0 1 3 s I I*
ANNUAL RUNOFF a 0 a 35 71 108 1.4 ITS

SLUDGE QUANTITIES IDT/YRT.
SEDIMENT.eASIN 0 a 0 a 111 20 S60 441
TREATMENT PLANT 0 6 0 0 0 0 0 0

TREATMENT SCHEME s STORAGE PLUS TREATMEAW

SLUDGE HANDLING s PERIODIC REMOVAL TO tiOFILL OR RECVGLE

STORAGE BASIN s EARTH

TABLE I & PRESENT WORTH - CAPITAL COSTS - SI1OO)

PRESENT
WORTH 1912 1I'M 1930 19M5 190 Z000 2010 2020 RESIDUAL

TREATMENT PLANT •57 2900 40
BASIN 50 10, 67
PIPES 414 1400 559

RESIDUAL 40 TOTAL: I03-3

NET CAPITAL 1282

TABLE II z PRESENT WORTH - o."N. COSTS

1972 IM15 1980 1985 1990 2000 2010 2020

PLANT IOOOIYRI 0 0 0 0 17 21 36 44
SLUDGE ISIOOIYRI 0 0 0 0 4 4 9 is
SEWERS (1000/YRI 0 0 0 0 6 4 .6 -

TOTAL 1110800YRl 0 0 0 0 29 40 51 6

PRESENT VALUE AT BEGIN-

NING OF PERIOD I1O0O1 0 0 0 245 32S 403 0

PRESENT WORTH 4100 a 0 0 0 72 43 30 0

NET O.+.- 132.414

TABLE III a TOTAL PRESENT WORTH

CAPITAL (510001 12112
O.*N. 1110001 152
LAND 510001 a

TOTAL 151000) - 14317..................... ..... .

TABLE IV a ANNUAL COSTS ISI00/YR).

192 19S5 1930 lo5 1990 2000 2010 2020

ANNUAL CAPITAL..----------------------- ---- - 2--
TREATMENT PLANT 2f 23
BASIN I2 12 12 14
PIPES £01. AOL 101 101

TOTAL .0.4,. 0 0 a 29 40 Si. 62

TOTAL INUAL 0 0 366 331 39 400

NOTE 1 I ANNUAL COSTS 00 NOT INCLUOE IESENT OUTSTANMNG 3ODED INDESTEOISS
NOTE 2 I AN INTEREST RATE OF I PERCENT WIS USED FOR ALL CALCULATIONS



pr- . .. . . . - . .

STOR1MATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . R-ISL22

1972 1915 1980 1985 1990 2000 2010 2020

STORMWATER VOLUME ING)
i YR STORM RUNOFF 0 0 0 S 10 is 16 22
ANNUAL RUNOFF 0 0 0 66 136 204 273 341

SLUDGE QUANTITIES (OTIYR)
SEDIMENT .BASIN a 0 0 0 340 51O 682 652
TREATMENT PLANT 0 0 0 0 0 0 0 .0

TREATMENT SCHEME a STORAGE PLUS TREATMENT

SLUDGE HANDLING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - ISIO00:

PRESENT
WORTH 1972 1975 1960 198 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 1094 3700. SIT
BASIN M 230 9&
PIPES 709 2400. 959

RESIDUAL 60 TOTAL. 1569

NET CAPITAL. 161.1

TABLE 11 : PRESENT WORTH - 0.44. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT IS1000/YR) 0 0 0 0 34 S1 66 a5
SLUDGE ISlOOO01TRI 0 0 0 0 a 13 11 21
SEWERS ISIOO01YR) 0 0 a 0 it 11 11 1

TOTAL (160001/Rl 0 0 0 0 54 15 91 118

PRESENT VALUE AT SEGI --
NING OF PERIOD 6SIO00) 0 0 0 0 457 607 --- 6 '0

PRESENT WORTH ($1000) 0 0 0 0 135 91 57. 0

NET 0..M. 4 284.625

TABLE II I TOTAL PRESENT WORTH

CAPITAL 1$1000) 111
O.*N. ($1000) 264
LAND 4610001 5

TOTAL II1000) 2101

TABLE IV a ANNUAL COSTS IIOQo/rVRW

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 285 M 28S 285
BASIN 16 16 16 16.
PiPES 113 11 111 113•

TOTAL O.*K. 0 0 0 0 54 15 91 lie

TOTAL ANNUAL 0 0 a 0 530 SSl S73. 594

NOTE I s ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEDNESS
NOTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STXMMAER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , R-1IT

1912 1915 1980 19 , 1990 2000 2010 2020

STOANWATER VOLUME ING)
I yR STORK RUNOFF a Is 31 32 33 33- 36 36
ANNUAL RUNOFF a 21.1 434 444 455 476 510 SI0

SLUDGE QUANTITIES IDTf1YRI
SEOIMENT.&ASIN 0 S42 1065 IIL. 113 1190 1275 1275
TREATMENT PLANT a 0 0 0 a a 0 a

TREATMENT SCHENE s STORAGE PLUS TREATNIT

SLUDGE HANDLING s PERIODIC REMO0VAL TO LANDFILL OR RECYCLE

sTORAGE BASIN a EARTH

TABLE 1 3 PRESENT WORTH - CAPITAL COSTS - 4810001

PRESENT
WORTH 1972 1975 1960 1985 1990 2000 2010 2020 RESIDUAL;

TREATMENT PLANT 1847 4500 0
BASIN 114 20 64
PIPES ,2 •420 48

RESIOU2L T TOTAL sI

NET CAPITAL 2633

TABLE I1 s PRESENT WORTH- 0.*M. COSTS

1912 1975 1980 1983 t990 2000 2010 2020.

PLANT £0ISOO•IIW a a a 113 113 lag 127 121
SLUDGE IS100I1YR) 0 0 0 26 28 29 31 31
SEWERS 6IO0/RI 0 0 0 0 4 8

TOTAL Il00flR- 0 0 0 150 150 154 141. 181,

PRESENT VALUE AT AEGIN-
NING OF PERIOD 810001 0 0 0 616 101T 1138 &IT. 0

PRESENT WORTH 6810001" 0 0 a5 319 171. SO 0

NET O..*0 833.809

TABLE Ill TOTAL PRESENT WORTH

CAPITAL 181000) 2833
O.0. 4810001 835
LANO 1610001 . 0

TOTAL 1810001 3411 -

TABLE IV A ANNUAL COSTS IS1OOOI*RI.

172 1975 1980 1981 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 341 341 341. 3.7 . . 347.
BASIN 20 20 20 20 20
PIPES it? III 1I 11 &IT

TOTAL 0.o4n. 0 0 0 Is0 150 156 16. 167

TOTAL ANNUAL 0 0 a 635 839 641. 652 892

NOTE I t ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF 7 PERCENT HAS USED FOR ALL CALCULATIONS

(.I



STURNATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A * R-18

1972 k1i5 1980 198s 1990 2000 2010 2020

STO UMATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 5 to 15 21 26
ANNUAL RUNOFF 0 0 0 76 152 223 304 361

SLUDGE OUANITIES lOT/YRI
SEDIMENT.BASIN 0 0 0 0 360 STO 760 952
TREAN(ENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME 2 STORAGE PLUS TREATMNM

SLUDGE HANDLING J PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE I x PRESENT NORTH - CAPITAL.COSTS - (Sl00J

PRESENT
NORTH 1972 1915 1980 1985 1990 2000 2010 2020 RE SI DUAL

TREATMENT PLANT 1183 4000 559
BASIN 73 250 99
PIPES 59 200 79

RESIDUAL 28 TOTAL T39

NET CAPITAL 1287

TABLE II 3 PRESENT WORTH - 0.16 COSTS

1972 1TS 1980 1985 190 2000. 2010 2020

PLANT 11000/RI a 0 0 0 38 51 16 95
SL UDGE (O00JYR)I 0 0 0 0 9 14 19 23
SEWERS ISIOOO0IUI 0 0 0 0 0 0 0 a

TOTAL |10001VtI 0 0 0 0 48 12 95 120

PRESENT VALUE AT BEGIN-

NING OF PERIOD |1000) 0 0 0 0 4Z4 $90 758 a

PRESENT WORTH 1610001 0 0 0 0 125 $11 ST 0

NET O.N. - 272.265

TABLE III s TOTAL PRESENT WORTH

CAPITAL I51000) 1287
O.+N. MSOODI 27Z
LAND 9610001 6

TOTAL (51000) 1565

TABLE IV 3 ANNUAL COSTS £S1000/R)

1912 1915 1980 1985 1.990 2000 2010 2020

AMUAL CAPITAL
TREATENT PLANT 308 303 303 300
BASIN i 1 1is to
PIPES - - 14 14 . _ 14 . . _ 14

TOTAL O.#n. 0 0 0 a 44 7 9S 120

TOTAL ANNIUAL 0 0 0 0 389 413 431 461

NOTE I a ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANoING ONDED INOETEONESS
NOTE I s AN INTEREST RATE OP 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . R-20

1912 1915 1980 £985 1990 z00 2010 2020

STORMWATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 6 1z 14 19 25

ANNUAL RUNOFF 0 0 0 92 l4 220 215 368

SLUDGE QUANTITIES tDT/YR).
SEDIMENT.BASIM O 0 0 0 460 550 687 920
TREATMENT PLANT 0 11 0 0O 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREAT/Mr

SLUDGE HANDLING I PERIODIC REMOVAL TO LANDI|LL OR RECYCLE

SITORAGE BASIN s EARTH

TABLE I s PRESENT WORTH - CAPITAL COSTS - (51000)

PAESENT
WORTH 1912 1615 1980 1985 1990 2000. 2010, 2020 RESIDUAL

TREATMENT PLANT I11 5800 s11

BASIN 56 190 1s
PIPES 1156 3909 1563-

RESIDUAL TOTAL 2451.

NET CAPITAL 2833

TABLE 11 1 PRESENT NORTH -- O.#'M. COSTS
1972 1975 1960 1985 1990 2000 2010 2020

PLANT 151OO/YRI. 0 0 0 0 46 55 66 92
SLUDGE I6SLDO/vAl a 0 0 0 11 13. 1T. 23
SEWERS Is5100/TA). 0 0 0 0 19 19 19 19

TOTAL 1 000/YR) 00 0. 00 1r as 105 134

PRESENT VALUE AT BEGIN-
NING OF PERIOD IS10001 0 a 0 0 Sa0 660 642 0

PRESENT- WOh. 1000) - -. - - ... Q......

NET 0.4*. , 338.497.

TABLE III Z TOTAL PRESENT WORTH

CAPITAL 451000 2633
O.*M. 451000) 338

LAND 151000) A

TOTAL (51000) 3111 .

TABLE IV I ANNUAL COSTS 111000/YRI

1972 1915 1960 1915 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 447 441. 447. 441
BASIN 13 13 13 1s

PIPES 263 263 263 263

TOTAL O.*M. 0 0 0 0 11 as 10S 134

TOTAL ANNUAL 0 0 0 0 121 132 650 s19

NOTE 1 I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



II

SIORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . R-2325N

1972 1975 1980 1985 1990 2000 2010 2020

STORMWArER VOLUME IRGI
I YR STORM RUNOFF 0 0 0 7 is 28 35 42
ANNUAL RUNOFF 0 0 0 113 221 426 512 465

SLUDGE QUANTITIES IDT/YRl
SEDIMENT.BASIN 0 0 0 0 331 621 TT 9T0
TREATMENT PLANT a 0 0 0 138 259 312 405

TREATMENT SCHEME : STORAGE PLUS TREArMENT AT MUNICIPAL PLANT

SLUDGE HANDLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN S EARTH

TABLE I x PRESENT WORTH- CAPITAL COSTS - (S10001

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 39 35 "18
BASIN 136 460 183
BASIN 31 210 124
PIPES 158 S35 213
PIPES 1s So 300

RESIDUAL 32 TOTAL, 842

NET CAPITAL 408

TABLE II I PRESENT WORTH - O.41. COSTS

1972 15 1980 1985 1990 2000 2010 2020

PLANT IS 1000YJ• 0 0 0 0 71 133 160 200
SLUDGE ISOOD/YR) 0 0 0 11. 20 24 32
SEhERS ISIOOIYR) 0 0 0 0 2 S 5 5

TOTAL 1SIODO/YRI 0 0 0 0 84 159 190 245

PRESENT VALUE AT BEGIN-
NING OF PERIOD £810001 0 0 0 0 &ST. 1227. IS31. 0.

PRESENT WDRTH 1*1000) 0 0 0 0 253 184 114. 0

NET O.+M. = 555.159

TABLE III TOTAL PRESENT NORTH

...........-- - -- CAPITAL 1oo) . . 408
O.*N. 811000) 55S

LAND i10001 10

TOTAL Ilo00 973

TABLE IV s ANNUAL COSTS £SI00OIVRI

1972 1975 1980 1985 1990 2000 -- 2010-- 2020- 

ANNUAL CAPITAL
SLUDGE NANDLING 10 10 10 10
BASIN 33 33 33 33.
BASIN is 15 is
PIPES 38 34 38 38
PIPES 34 36 36

TOTAL 0.*06 0 0 0 0 84 159 190 245

TOTAL ANNUAL 0 0 0 0 167 293 324 319

NOTE I I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORAIOATER TREATMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN A . R-Z4

1972 ISS 1960 199S 1990 2000 2010 2020

STORNWATER VOLUME NGI
I YR STORM RUNOFF 0 a 0 4 9 14 is 23
ANNUAL RUNOFF 0 0 1 1 20" 275 345

SLUDGE QUANTITIES (OTIYVR
SEOIMENf.BIA4N 0 0 0 0 342 StS 68T 042
TREATMENT PLANT 0 0 a 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LAIFLL OR RECYCLE

STORAGE BASIN t EARTH

MOLE I t PRESENT ORTH - CAPITAL COSTS - |$10001

PRESENT
NORTH 1972 197 1980 1963 1990 2000 2010 2020 RESIDUA.

TREATMENT PLANT 1094 3700 517 -
BASIN 4230 91.
PIPES 59 200 79

lt ESIDUAL- -26

NET CAPITAL 119

TAKE 1l PRESENT nORTH- O.*1 COSTS

1972 1015 1980 1985 1990 2000 ZO 2020

PLANT (SIO00IRI 0 0 0 0 34 . 1 68 6
SLUDGE ISIOOOIYRI 0 G 0 0 8 12 1T 21
SEWERS 451OOO/YR) a 0 0 0 a 0 0 0

TOTAL £8IOOVyRI 0 0 0 0 43 65 86 108

PRESENT VALUE AT BEGINI-

NING OF PERIOD $8100) 0 0 0 0 383 534. 68,

PRESENT WORTH £610001 0 0 0 113 so sa a

NET O.4*. - 244.367

TABLE III 2 TOTAL PRESENT WORTH

CAPITAL (10001 1194
0.*M. (M0). 244
LAN ISIlOO 5

TOT'AL (i1OGO) 1444

TABLE IV 8 ANNUAL COSTS (SIOOO/YRJ

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 265 285 265 215
BASIN 14 16 16 16
PIPES 14 14 14 14

TOTAL O.#N. 0 0 0 0 43 &S 66 108

TOTAL ANNUAL 0 0 0 0 360 362 403 423

NOTE I 2 ANNUAL COSTS O NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 3 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNWATER TREATMENT PLANT CMPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , R-25SA26

1972 1975 1980 1985 1990 2000 2010 2020

STORNWATER VOLUME IMG)
I YR STORM RUNOFP 0 t 0 0 0 5 1 LO
ANNUAL RUNOFF 0 4 0 0 0 as 123 ISO

SLUDGE QUANTITIES MD/i)
SEOINENT.BASIN 0 0 0 a lk, 179 219
TREATMENT PLANT 0 0 0 0 a 53 IS 91

TREATNENT SCHEME S STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING PERIODIC REMOVAL TO LANIWILL OR RECYCLE

STORAGE BASIN 3 EARTH

TALE I s PRESENT NORTH - CAPITAL COSTS - 451000.

PRESENT
WORTH 1972 L9TS L980 1985 1990 2000 2010 2020 RESIDUAL.

SLUDGE HANDLING 4 31. 13
BASIN 31. 210 126
PIPES 300 2000 1200

RESIDUAL ft TOTAL 1339

NET CAPITAL 285

TABLE It 2 PRESENT WORTH 0.*N COSTS

1972 191S &Sao 1985 1990 2000 2010 2020

PLANT !15000/YRI. 0 0 0 0 0 21 38 44
SLUOGE !$10001YR) 0 a 0 0 0 4 S 7
SEWERS (S1OOB/YR 0 a 0 0 0 9 9 9

TOTAL IstOOO/RJ. 0 a 0 41. 54 64

PRESENT VALUE AT BEGIN-
NING OF PERIOD 4*1000). 0 0 a 0 a 338 416 0

PRESENT MRTH SIO00 0 0 0 0 0 so 31 0

NET 0. M. $ o2.731

TABLE III I TOTAL PRESENT WORTH

CAPITAL 851000) 285
-.- - -- - - - - - O*.M. - (51000) .. . .. S . . . .. . . . . . . . . . . . . . .

LAND (61000). 2

TOTAL 51000) 369

TABLE IV s ANNUAL COSTS (SI00/fAl.

1912 191S 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 2 2 2
BASIN 1 15 kS
PIPES 1A4 144 144

TOTAL O.#M. 0 0 0 0 0. 41. 54 4

TOTAL ANNUAL 0 0 0 0 0 204 216 224

NOTE I s ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INOETEONESS
NOTE 2 a AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



.--. . . - T °. . . . . . . . . . ..

STORNWATER TREATNENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . t-2

9ITZ 1975 1940 1965 1990 2000 2010 200

STORNWATER VOLUNE ING)
1 YA STORM RUNOFF 0 0 0 3. . 11 13 L4
ANNUAL RUNOFF a 0 0 54 109 164 203 al

SLUDGE QUANTITIES OT/YIR
SEDIMENT.&ASIN a 0 0 0 159 239 294 316
TREATNENT PLANT 0 0 0 0 4o 100 L3 132

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN S EARTH

TAKE I s PRESENT WORTH- CAPITAL COSTS - i1000)"

PRESENT
WORTH 1972 1975 1930. 1985 1990 2O0O. 2010. 2020 RESIOUAL

SLUDGE HANDLING 13 44 6
BASIN 73 250 99
PIPES BE 300. 11

RESIDUAL 8 TOTAL. U6

NET CAPITAL 1"

ITZ 1975 1990 1925 1990 2000 2010 2020

PLANT 1I1000/YR) 0 0 0 0 34 51 63 67
SLUDGE !SlDOO/YR) 0 0 0 0 5 ? 9 10
;*WE*S IS1000IYR) 0 0 a 0 . 1 1 1

TOTAL I8SOOO/YR) 0 a 0 0 40 60 4k 79

PRESENT VALUE AT BEGIN,-
NING OF PERIOD 181000) 0 a 0 0 357 416 544 0

PRESENT WORTH 1810001. 0 0 0. 0 LOS 71. 41 0

MET O.eR. - Z18.941

TABLE III TOTAL PRESENT WORTH

CAPITAL 410001 1"6
O.*M. 1810001 216
LAND I£ooo 3

TOTAL 1610001 380

TAKE IV 2 ANNUAL COSTS iIOOOIV0Vl.

19T2 1975 1960 1915 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 3 8 3
BASIN 1 to 11 11
PIPES 21 21 a1 21 -

101. 0..4. 0 0 a 0 406 40 '14 TO

TOTAL ANNUAL a 0 0 0 64 104 11 I23

NOTE I I ANNUAL COSTS 0 NOT INCLUDE PRESENT OUTSTANDING BONDED INDESTEONESS
NOTE 2 a AN INTEREST RATE OF I PEACENT WAS USED FOR ALL CALCULATIONS



STOMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUUT

PLAN A , R-26

1972 1975 £980 1915 1990 2000 2010 2020

STORNMWATER VOLUME ING)
I YR STURN RUNOFF 0 0 0 0 0 37 49 62
ANNUAL RUNOFF 0 0 0 0 0 537 716 895

SLUDGE QUANTITIES (OT/VRi
SEDIMENT.BASIK 0 0 0 0 0 1342 1790 Z237.
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEIE -STORAGE PLUS_TtEATIPNT.... ...... ... . .. .. . ...

SLUDGE HANDLING S PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I t PRESENT WORTH - CAPITAL COSTS - 1510001 

PRESENT
WORTH 1972 1975 1980 1985 L990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 872 5800 2488
BAS IN 58 390 234
PIPES 30 200 120

RESIDUAL 110 TOTAL 2842

NET CAPITAL 8s5

TABLE 11 1 PRESENT WORTH- 0.M. COSTS

1972 1975- 1980 1985 1990 . 2000 2010 2020.

PLANT |SIODO/YR) 0 0 0 0 0 134 179. 223
SLUDGE 11$1000YR) 0 0 0 0 0 33 44 55
SEWERS SLOOOIYRI 0 0 0 0 0 0 0 0

TOTAL I&SOOO/VRI 0 0 0 0 0 168 224 280

PRESENT VALUE AT BEGIN-

NING OF PERIOD (110001 0 0 0 0 0 1382 1774 0

PRESENT WORTH I11000) 0 0 0 0 0 207 135 0

NET 0.4". - 343.474

TABLE III s TOTAL PRESENT WOtTH

CAPITAL ($1000) 850
O.+M. 110001 343
LAND 151000) 14

TOTAL 161000) 1208

TABLE IV S ANNUAL COSTS (SIOOO/YiA

1972 1975 1980 1985 1990 2000 2010 2020

ANMUAL CAPITAL
TREATMENT PLANT 447 447 44T
BASIN 28 28 28
PIPES 14 14 14

TOTAL 0.M. 0 0 0 0 0 188 224 250

TOTAL ANNUAL 0 0 0 0 0 659 715 71

NOTE A 3 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 I AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORNNATER TREATNENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAI A v X-29

Lo92 1975 1960 1985 1990 2000 2010 2020

STORMATER VOLUNE tUG)
I YR STORN RUNOFF 0 6 0 0 a a 10 It
ANNUAL RUNOFF 0 0 0 0 0 112 133 1I"

SLUDGE QUANTITIES IOT/YRI
SEOIMENT.BASIN 0 a 0 0 0 210 253 315
TREATMENT PLANT a 0 0 0 0 0 0 0

mTEATMENT SCHEME 3 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING S PERIODIC RUOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN S EARTH

TAKE I : PRESENT WORTH - CAPITAL COSTS - I100)

PRESENT
WORTH 1972 19TS 1980 1965 1990 2000 2010 2020 RESIDUAL

TREATI4ENT PLANT 9 530 22T
&AS JI 33 225 135
PIPES 110 1136 61.

RESIDUAL 40 TOTAL. 1043

NET CAPITAL 243

TABLE 11 X PRESENT WORTH - 00.N. COSTS

1972 19T5 1960 1985 1990 2000 Zol 2020

PLANT £910OO/YR) 0 0 0 0 0 3 .4 5
SLUDGE 1100011R/ 0 0 0 0 0 S 6 T
SEWERS I$10OY13) 6 0 0 0 0 5 5 5

TOTAL iSIooo/lR) a 0 0 0 0 14 14 19

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1510001 a 0 0 0 0 1o 127 0

PRESENT WORTH 411000) 0 6 a 0 0 14 1 0

NET D.N. - 26.385

TAKE III a TOTAL PRESENT WORTH

CAPITAL 11000) 243
O.*m. 10001 24
LAND 1510001 3

TOTAL 1110001 273

TABLE IV I ANNUAL COSTS 11000/1RI

19T2 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 40 40 460
BASIN 16 14 16
PIPES 62 &1 62

TOTAL 0.N. 0 0 0 a 0 14 16 1s

TOTAL ANNUAL 0 0 0 0 0 154 16 1S

NOlE 1 3 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEONESS
NOTE 2 2 AN INTEREST RATE OF T PERCENT WAS USED FOR ALL CALCULATIONS
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STORNIATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . Rt.30533

1972 19T5 1980 LIS 1990 2000 2010 2020

STOMNWATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 0 0 5 9
ANNUAL RUNOFF 0 0 0 0 0 67 91 121

SLUDGE QUANTITIES fOT/YR)
SEOIMENT.8ASIN 0 0 0 0 0 16? 22?. 302
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME S STORAGE PLUS TREATMENT

SLUDGE HANDLING S PERIOIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS -. ($1000)

PRESENT
WORTH 1972 Ils 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 391. 2600 1115
BASIN 22 150 •90
PIPES 111 191 476

RESIDUAL "5 IS OT AL 1603S

MET CAPITAL 464

TABLE II PRESENT WORTH - O.441. COSTS

19T2 191S 1900 1985 1990 2000 2010 2020

PLANT 1S1000YR). 0 0 0 0 0 16 22 30
SLUDGE ISlOOOflR). 0 0 0 0 0 4 S T
SEWERS I SLOOOTR|.' 0 0 0 0 0 3 3 3

TOTAL I6SIOO/YRI. 0 0 0 0 0 24 32 41

PRESENT VALUE AT BEGIN-
NING OF PERIOD SIOO1) 0 0 0 0 0 201 20 0

PRESENT WORTH M1000 0 0 0 a 0 30 19 0

NET 0.0M. - 50.200?

TABLE III S TOTAL PRESENT WORTH

CAPITAL I01000) 406
O. M. £61000) so
LAND 11000) 2

TOTAL £110001 520

TABLE IV I ANNUAL COSTS IlSO00/YR).

,972 1915 1940 1905 1990 20P0 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 200 200 200
BASIN 10 10 10
PIPES S7 $?. S?

TOTAL O.*l. 0 0 0 0 8 24 32 41

TOTAL ANNUAL 0 0 0 0 0 294 301 311

NOTE I S ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEONESS
NOTE 2 I AN INTEREST RATE OF 1 PERCENT tls USED FOR ALL CALCULATIONS



STOIUIMATER FiEATNENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN a 0 R-1

1972 1975 1980 195 1990 2000 2010 2020

STORMMATER VOLUME ING)
I YR STOUR IP 0 0 0 0 0 1 S 4
ANNUMLRW~PP 0 0 0 0 0 34 51 To

SLUGE QUANTITIES (OT/YRJ
SEOIMENT.BASIN a O 0 0 a a5 LIT 17
TREATMENT PLANT 0 0 a 0 0 0 0 0

TREATMENT SCHEME 8 STORAGE PLUS TREATNENT

SLUD;E HANOLING I PERIODIC REMOVAL TO LANDFILL OR RECYCLE

,iTORAiGE *SINi a IEATH

TABLE I & PRESENT ORTH - CAPITAL COSTS - ISIO00) •

PRESENT
NORTH 1972 1975 1980 195 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 15 1300 551
BASIN 10 70 42
PIPES 30 200 120

RESIDUJAL IT TOTAL, ?19

NET CAPITAL 204

TABLE 11 a PRESENT WORTH - O.*R. COSTS

1972 1975 1980 1935 1990 2000 2010 2090

PLANT S6O0/VR) . 0 0 0 0 0 8 12 17
SLUDGE (I OOO/VRS 0 0 0 0 0 2 3 4
SEWERS £81000/ya) 0 0 0 0 0 0 a 0

TOTAL I$1OO0YR) 0 0 0 0 0 11 16 22

PRESENT VALUE AT BEGIN-
NING OF PERIOD (110001 0 0 0 0 0 100 139. 0

PRESENT WORTH $180008 0 0 0 0 0 15 10 a

NET O.*N. , S 3. 7673

TABLE 11 I TOTAL PRESENT NORTH

CAPITAL 110001 206
O.+M. 4 610001 25
LAND 1810001 1.

TOTAL 4610005 234

TABLE IV a ANNUAL COSTS 6I100/fRI

1912 1975 1980 1945 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 100 too 100
BASIN s 5 5
PIPES 14 14 14

TOM LO.#M. a 0 a a 0 11 16 22

TOTAL ANNUAL 0 0 0 0 0 M 136 4a

NOTE I s ANNUAL COSTS 00 NOT INCLUOE PRESENT OUTSTANONG BONOED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF 7 PERCENT HAS USED FOR ALL CALCULATIONS

. I G



Iv

STURNUATtR TRkAINkNT PLANT CURPS OF kNGINLERS - SURVEY SCCPE STUDY

PLAN A 9 f-32

1912 II75 lgb0 1985 1990 2000 2010 2020

STORNWAIER VULUNE ING)
I YR SIUk'M KIUOFF 0 0 G 4 9 1' 19 21
ANNUAL RUNUFF 0 0 0 be 137 206 214 302

SLUDGE QUANIITIES (OTiYkl
SEOINEKI.BASIN 0 0 0 0 0 s15 &aS 5S
TkEAI;tNT PLANT 0 U U 0 0 0 0 0

TREATMENT SCHEME $ STORAGE PLUS IEANt NI

SLUDGE HANDLING S PLRIJDIC REhUVAL TO LANUFILL OR RLLYCLE

STORAGE BASIN 2 EARTH

TABLE I : PkLSENT WORTH- CAPITAL COSTS - (51000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 1005 3400 475
IASIN 62 210 83
PIPES 562 1900 759

RESIDUAL 51 TOTAL 1319

NET CAPITAL 1578

TABLE 11 : PkEH1kN; NORTH- O.'N. COSTS

1972 1,15 1981 1985 1990 2'000 2010 2020

PLANT ($1000/vit) 0 0 0 0 0 5L 68 75
SLU"GE SIOO01/Y,) 0 0 0 0 0 12 17 18
SEWERS ISiUOOo/ITR) 0 U 0 0 9 9 9 9

TOTAL 1S1000/Yk) 0 0 0 0 9 73 95 103

PRESENT VALUE AT BEGIN-
NING OF-PE1i0C 1$1000) --0. 0. 0 0 292 593 698 0

PRESENT WORTH (1000) 0 0 0 0 86 89 53 0

NET O*N. - 229.259

IABLE III - TOTAL PRESEhl WLRIH

CAPITAL | uUolj 1578
O.*M. ( U10001 229
LAND (IslOuul 20

TOTAL (11000) 1821

TASLE IV : ANNUAL COSTS ($1C00/VR)

1972 1,, r 9b0 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREAIMLNT PLANT 262 262 262 262
IIAS IN 15 15 15 15
PIPES 131 131 137 137

TOTAL 0.#M. 0 0 0 0 9 73 95 103

TOTAL ANNUAL 0 U 0 0 424 469 510 519

NOTE I 8 ANNUAL CbSTS DO l,tfT INLLUUt P ,i ,lfl LUISIANL;ING BUNDE;o INULBIEDNkSS
NOTE 2 2 AN INIERS1 RAIL Pl I PCO$L'41 Ah, US,.U fEkC ALL CALLUtATILNS



1

SIORnWTER TREATMNT PLANT wapS OF ENGINIEES - SUIV*V Y.Wi STUOV

PLAN A % 9-36

Il2 M$75 190 1910 1990 2000 zetO 200

STON UATE VOLUN ING
I VA STORK UWOFF a 2 4 3 7 9 11 11
ANNuAL RUNiOFF 4 34 49 *4 104 1"9 153 114

SLUDGE QUANTITIIS IOTIVL3
SEOIlEN'. SAIf 4 84 172 214 21.0 341• 382 435
TREATMENT PLANT 0 0 0 0 0 0 0 0

IEAT14ENT SCIHEE 8 STORAGE PLUS TiEAT416N

SLUOG HANDLING s PERIODIC REMOVAL 10 LANOFILL OR AECVCLE

STORAGE DASIN s EARTH

TAILE I I PRESENT NORTH - CAPITALCOSTS - I$A00N )

PRESENT
NIRTH 192 1975 190 less 1990 2000 2010 2020 RESIDUAL

TREATMENT PLAiT 131" 3200 a
"USIN "/ 190 " ST
PIPES u2 200 40

RESIOL 4 TOTAL 117

Ne? CAPITAL 1484

_tA8.EIS1 SE PE&S1lr W09Th -1._W6jO$TJ -

I9l 197 1940 19s 1990 2000 2010 2020

PLANT 1S1000/1Ui 0 0 a 24 24 34 3• 4)
SLUG4E 1$1000/1ft 0 0 0 6 6 6 9 s0
SlEERS (*$OO0fyK1 a 0 0 0 0 0 0 0

TOTAL I *1O00/VI 0 a 0 33 31 44 46 55

PiESENT VALUE AT SEGI-
KING OF PERIOD 10001 0 a 0 137 213 311 J45 0

PRESENT WOOTH 4610001 a a 0 54 so 49 a? 0

WETt O.*'W..' * 215.1

7*81.[ III TOTAL PRESENT WoIN

CAPITAL 1510001 14"4
O.N. 4610001 215
LIAO (810001. IT

TOTAL 6100) Illy

TA8LE IV i ANNUAL COSTISI000/MI ,

tort 1075 190 1965 so9 2000 2010 2020

AMMUAL CAPITAL
TREATN NT PLANT 247 247 141. 247 241,
9ASIN 13 is 13s I 1.3
PIPES 14 1* 14 14 14

TOTAL O.0N. 0 0 0 31 33 44 43 53

TOTAL ANNUAL 0 0 09 30 AO I1t 324 M3

WOIS I t ANNUAL cOSTS 00 No0 . INCLUDE PRESENT OUISIMAMOIC SObED INDESIOtEDIS
4016 1 1 AM INTIEREST RAT Or 7 PERCENT WAS USED FOR ALL CALCULAT 1O04

I.i



STORNMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

KLAM A 0 A-35

-972 197s 1950 1985 1990 2000 2010 2020

STOANUATER VOLUME ING)
I TR STOR RUNOFF 0 3 7 9 12 16 1T 20
ANNUAL RUNOFF 0 Go 120 ISO 10 240 264 300

SLUDGE QUANTITIES IDT/YRJ
SEDINENT.&ASIN 0 ISO 300 375 450 A00 660 750
'TREATMENT PLANT 0 0 0 0 0 0 0

TREATMENT. SCHEME I STORAGE PLUS.BTAX A... .-

SLUDGE HANDLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN S EARTH

TAKE i 9 PRESENT WORTH - CAPITAL COSTS - (S1000J

PRESENT
WORTN 1972 1975 1980 1935 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 14.93 3600 0
BASIN 9. 220 66
PIPES 92 200 60

RESIDUAL 4 TOTAL 126

NET CAPITAL 16683

TABLE I 1 PRESENT WORTH O.* N COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT I(5000/WR) 0 0 0 45 45 60 66 is

SLUDGE IS10OO/YR) 0 0 0 i1 L1 15 16 18
SEWERS ISIODO/YRI 0 0 0 0 0 0 0 0

TOTAL I(SO00/WI 0 0 0 57 51 75 83 94

PRESENT VALUE AT BEGIN-
NING OF PERIOD 161000) 0 0 0 234 467 60 25 0

PRESENT IRTH 1*1000) 0 0 0 97 138 84 47 0

NET .4N. 367.913

TABLE III s TOTAL PRESENT WORTH

CAPITAL 1610001 163
O.*MN. 1610001 31
LAND 61000) 22

TOTAL IElOQoo 2052

TABLE IV i ANNUAL COSTS ISIO00/'IY

1972 19? 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 277 277 27? 277 277
BASIN 1S 1s 15 Is 15
PIPES 14 14 14 14 14

TOTAL O.N. 0 0 0 51 31 TS 33 94

TOTAL ANNUAL a 0 0 386 363 334 391 403

NOTE I S ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONOEO INDEBTEDNESS
NOTE 2 8 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



SORMSATER TIREATNENI PLANT CORPS OF ENGINEERS - SURVEV SCOPE STUDY

PLAN A . LS-I

1972 115 1980 1985 1990 2000 2010 2020

STORUAATER VOLUME (NS)
I YR STORK RUNOFF 0 24 48 49 so 53 5S ss
ANNUAL RUNOFF a 3*4 B81 738 795 909 1022 1022

SLUDGE OUANTITIES IDT/YIl
SEDIMENT.SASIN a 634 1216 1383 1981 22T2 255 2555
TREATNENT PLANT 0 8 0 0 0 0 0 a

TREATMENT SCHEME a STORAGE PLUS TREATNHl1

SLUOGE HANOLING 3 PIPE SLUOGE TO NMUNCEPAL PLANT

STORAGE BASIN s CONCiETS

FABLE I a PRESENT WORTH - CAPITAL COSTS - £81000.)

PRESENT
WORTH 1972 1915 1980 1985 1990 2000 2010. 202 0 RE SIOUAL

TREATMENT PLANT 4137 *500 &00. 5570
PLANT EXPANSION 3993 13500 1889
SLUDGE HANDLING 339 534. 534 45
BASIN 5529 9500 1899
PIPES 2037 3500 *99

RESIDUAL 408 TOTAL 10518

NET CAPITAL 15628

TABLE 11 2 PRESENT WORTH - O.*MN COSTS

1972 1915 1980 198 1990 2000 2010 2020

PLANT £11000/11I 0 0 42 129 230 263 296 296
SLUOGE (1000/I1). 0 0 a 9 13 15 17 IT.
SEWERS $SIOOO1R) 0 0 11 11 1/• IT 17 IT.

TOTAL 1SIO00/TT) 0 0 68 157. 26L. 297 331 331

PRESENT VALUE AT BEGIN-
NING OF PERIOD £81000). 0 0 "2 $59 1962 2208 2330 0

PRESENT WORTH 181000) a 0 269 356 580 332 18

MET 0.*06 1716.53

TABLE III s TOTAL PRESENT WORTH

CAPITAL 11000 15628
O.-M. 1610001 1116

.. . .. . . . . . . ... . . . . . . . ..L,, NO. _.,.I 1,00 +k .. , _tO,, ,, . .-.......

TOTAL £810001 11364

TABLE IV I AINJAL COSTS ISIO00/VR)

197 1975 1980 198e 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 501 501 So 301 501 S01
PLANT IXPANI ION 1042 1042 1042 1042
SLIGE NANDLING 41 41 41 41 41 41
BASIN "17 *87 *87 "81 687 687
PIPES 253 253 2S3 253 23 253

TOTAL 0o.4. 0 0 68 157 261 297 331 331

TOTAL ANNUAL 0 0 15152 1641 2788 2823 2*3 2838

NOTE I 3 ANNAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEONESS
NOTE I 3 An INTEREST RATE Of I PERCENT NtS USEO FOR ALL CALCULATIONS



STO MWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUoY

PLAN A * LE-2

192 1915 1980 1985 t990 2000 2010 2020

STORNWATER VOLUME INGi
I VR STORM RUNOFF 0 l 31 38 39 41 41 41
ANNUAL RUNOFF 0 294 589 631 673 757 TS7 75?

SLUDGE QUANTITIES tDTIRI"
SEODIENT.BASIN 0 552 110 1183 1662 1692 1892 1692
TREATMENT PLANT 0 0 a 0 0 0 a 0

TREATMENT SCHEME s STORAGE PLUS TREATMENT

SLUDGE HANDLING s PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN $ CONCRETE

TABLE I t PRESENT WORTH- CAPITAL COSTS - 181000)

PRESENT
NORTH 1972 19T5 1980 1965 1990 2000 2010 2020 RESIDUAL.

TREATMENT PLANT 3519 6000 6000 5141
PLANT EXPANSION 369? 12500 1749
SLUDGE HANOLING 273 429 429 367
BASIN 621 7940 1587
PIPES 2153 3700 739

RESIDUAL 372 TOTAL. 9567

NET CAPITAL 141A

TABLE 11 S PRESENT ORTH - O.IL. COSTS

1912 1975 1960 1965 1990 2000 2010 2020

PLANT 41SOO0,YR) 0 0 36 111 195 219 219 219
SLUOGE ISIOOO/VR) 0 0 1 7 10 11 11 11
SEWERS £AOOO/TRA a 0 18 is 1 is 1 1

TOTAL | 10O01YR1 0 0 62 131 223 249 249. 269

PRESENT VALUE AT BEGIN-
NING OF PERIOD 41000) 0 0 409 7410 1661 151 1131

PRESENT WORTH 1610001 0 0 236 307 491. 263 133 a

NET O.*N. - 1634.43

TABLE III I TOTAL PRESENT WORTH

CAPITAL 161000) 14192
O.*M. iStO00) 143.
LAND s1003 20

TOTAL I S]000) 15646

TABLE IV I ANNUAL COSTS SI1000t/Rb

1912 1975 1960 196s 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 443 4#63 463 463 463 463

PLANT EXPANSION 964 964 964 964
SLUDGE HANDLING 33 33 33 33 33 33
BASIN 54 514 5T4 14 574 574

PIPES 267 261 267 267 267 261
TOTAL Q.#N. 0 0 42 131 223 249 249 241

TOTAL ANNUM. 0 0 1401 1414 2521 255) 253 2553

NOTE I s ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANOING BONDEO INDEBTEDNESS
NOTE 2 a AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNNATER TREATMENT PLANT CORPS OF ENGINEERS - SUIVEV SCOPE STUOY

PLAN A . LE-3

1972 11l5 1980 1965 1990 2000 2010 2020

STORONATER VOLUME 40G)
I YR STORM RUNOFF 0 33 67 6 70 73 73 73
ANNUAL RUNOFF 0 525 1050 1125 1200 1350 1350 1350

SLUDGE QUANTITIES" COT/VRI
SEDIMENT .BAS IN 0 66 1533 1642 1752 1971 1971 1971
TREATMENT PLANT 0 0 640 686 732 32s 323 823

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING : PIPE SLUOGE TO NUNICIPAL PLANT

STORAGE BASIN : CONCRETE

TABLE I & PRESENT WORTH - CAPITAL COSTS - ISID00)

PRESENT
WORTH 1912 193 1960 1985 1990 2000 2010 2020 RESIOULL

SLUDGE HANDLING 439 690 690 591
BASIN 12105 20800 4159
PIPES 2211 3300 759

RESIDUAL 213 TOTAL 5511

NET CAPITAL 14542

TABLE 11 3 PRESENT WORTH - O.+. COSTS

1972 19l5 1980 198s 1990 2000 2010 2020

PLANT I$IO00$YR) 0 0 276 324 375 422 422 42
SLUDGE (SI0OOIYRI 0 0 14 1. 14 16 16 16
SEVERS ISIOOO/YRI 0 0 16 is 1 18 18 1

TOTAL 5I 10001/l 0 0 309 357' 409 450 458 453

PRESENT VALUE AT BEGIN-
NING OF PkRIOD I8O00) 0 0 1367 1512 3047 3218 3213 0

PRESENT NORTH 41110001' 0 0 796 65a 901 484 245 0
ET 0.+N. * 3080.06

TABLE Ill 2 TOTAL PRESENT WORTH

CAPITAL 5$1000) 14542
0.+". (S1000) 3030
LAND 411000) 30

TOTAL 1O00 17652

TABLE IV I ANNUAL COSTS (160001YR).

1972 197 1930 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANOLING S3 53 53 53 53 53
GAS IN 1505 1505 1505 t50 1505 1505
PIPES 215 275 275 275 275 275

TOTAL 0.6. 0 0 309 351 409 451 453 458

TOTAL ANNUAL 0 0 2143 2191. 2243 2292 2292 2292

NOTE I s ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORAWATEK TKtATHtNI PLANT CURPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . L-4

1912 1975 1980 1985 1990 2000 2010 2020

STORNbATER VCLUME (NG)
I Vit STORM RUNUFF 0 al 162 166 171 119 IS8 197
ANNUAL RUNOFF 0 i118 2237 2325 2414 2816 3219 3'21

SLUO4GE UUANTITIES IDT/YR1
SEDIAENT.BASIN 0 1633 3266 3395 3524 4111 '699 5266
TREATNiNT PLANT 0 0 1364 1418 1472 1711 1963 2208

TREATMENT SCHEME : STORAGE PLUS tREATMENT AT MUNiCIPAL PLANT

SLUOGE NANCLING 8 PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN J CONCRETE

TABLE 1 8 PRESENT WORTN - CAPITAL COSTS - I41000)

PRESENT

WORTH 1972 1915 1900 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 1050 1650 1650 1414
BASIN 32700 56200 11239
PIPES 494 850 169

RESIDUAL 497 TOTAL 12824

NET CAPITAL 33155

TASLE II z PRESENT b&RTH - C.M.. C.SIS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT tS10001R) 0 0 498 617 743 867 991 1115
SLUDGE (SOUOIYKI 0 0 23 24 24 29 33 37
SEbERS (61O0U/V) 0 0 4 4 4 4 4 4

TUTAL (I$ooo0YR) 0 0 526 645 " 12 900 1029 1156

PRESENT VALUE AT BEGIN-
NING OF PERIOD (61000) 0 0 2402 2907 5876 6TT6 7616 0

PRESENT WORTH Si000| 0 0 1398 1206 1738 1019 586 0

NET 0...D. - 5948.93

TABLE III : TOTAL PRESENT WORTH

CAPITAL 1SUU0) 33155

O.*M. d5L000) 594d
LAND ($10002 50

TOTAL ($1000) 39154

TABLE IV S ANNUAL COSTS I$IOO/IRI

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGL HANDLING 121 127 127 127 127 127

BASIN 4068 4068 4068 4068 4068 4066
PIPES 61 61 61 61 61 61

TOTAL O.M. 0 0 526 645 712 900 1029 1156

TOTAL ANNUAL 0 0 413 4903 501J 5158 5286 5414

NOTE I I ANNUAL CO3 Tb O NUI INLLUUL PAFENI UUISIA;NINI, 8UNUED INUkaTLUNSS
NOTE 2 z AN INTEREST NATk 0W I PEKC0T0 WAS USED FUR ALL CALCULArIvhS



rl

SORANATER TREATMENT PLANT CORPS OF ENGINEERS - StIAVEY SCOPE STUOV

PLAN A 9 LI-S

l12 195 1980 195 1990 2000 2010 Z020

STONATIER VOLUME INGI
I YR STORM RUNOFF 297 298 299 299 29 2"9 29 299
ANNUAL RUNOFF 5364 5425 5486 544 5466 5446 S466 548

SLUOGE QUANTITIES oITYR)
SEDIMENT .BASIN 3131 3173 3209 3209 3209 3209 3209 3209
TREATMENT PLANT 1233 1247 1261 1261 1261 1261 1261 1261

TREATMENT SCHEME I STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

.SLUDGE HANDLING. I PIPE SLUOGETQA.UNCIA1..pLANIT_ . -

STORAGE ASIN s CONCRETE

TABLE I Z PRESENT WORTH - CAPITAL COSTS - 881000)

PRESENT
NORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 870 975 915 494
BASIN 69540 85200 8520
PIPES 10692 13100 1310

RESIDUAL. 408 TOTAL 10526

NET CAPITAL 80494

TABLE II S PRESENT WORTH - 0.4. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT I$1000/RI 0 1264 1278 1483 1689 1689 1689 1689
SLUDGE I$1000/YR) 0 22 22 2z 22 22 22 22
SEWERS 161000/YR) 0 65 6S 65 65 65 A5 45

TOTAL t*1000/yR) 0 1351 1366 1511 1717 171 111 ITT

PRESENT VALUE AT 8EGIN-
NING OF PERIOD (410001 0 5571 6022 6866 12414 12484 12484 0

PRESENT NORTH 1810001 0 4547 3505 2848 369Z 111 953. 0

NET 0..4. - 1T426.

TABLE III S TOTAL PRESENT WORTH

CAPITAL IS1000) 80694
O.M. IS100) 11426
LAND 810001 so

TOTAL 1610001 98200

TABLE IV a ANNUAL COSTS 1 10001VRI

1972 1915 1980 Ls 1990 2000 2010 2020

ANNUAL CAPITAL
SLUOGE HANDLING is 1s 15 15 1S 75 75
BASIN 4168 6168 6168 6168 6168 4168 616
PIPES 948 948 948 948 948 948 946

TOTAL O.4. 0 1351 1344 1571 177? 17 177 1111

TOTAL ANNUAL 0 854- 1558 8164 8969 8969 -99 949

NOTE I I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 8 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

a.



STORNWATER TREATMENT PLANT CORPS OP ENGINEERS - SURVEY SCOPE STUDY

PLAN A , LE-6

1972 1975 191l 1915 1990 2000 2010 2020

STORMATER VOLUNE 1NG1
1 YR STORK RUNOFF ?0 70 70 70 70 70 70 To
ANNUAL RUNOFF 1453 1453 1453 1453 1453 1453 1453 1453

SLUDGE QUANTITIES IDTIVA)
SEDIRENT.BASIN $So 8s0 so 650 0so gs0 850 50
TREATMENT PLANT 334 334 334 334 334 334 334 334

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT

SLUDGE HANDLING : PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN s CONCRETE

TABLE I S PRESENT NORTH- CAPITAL COSTS - I£SO1l

PRESENT
WORTH 1972 1975 1960 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 6515 7300 7300 5212
PLANT EXPANSION 4289 14500 2029
SLUDGE HANDLING 56 634 634 452
BASIN 9951 12200 1220
PIPES 6611 6100 810

RESIDUAL 311 TOTAL 9T24

NET CAPITAL 27562

TABLE I s PRESENT WORTH - O..M. COSTS

1972 1975 1980 1965 1990 2000 2010 2020

PLANT (11000/YRI 0 90 90 324 559 559 559 559
SLUDGE l,000/YR) 0 5 s s s 5 5 s
SEWERS I s Eooo/ml 0 40 40 40 40 40 40 40

TOTAL 110001YR) 0 136 136 371 60S 605 05 605

PRESENT VALUE AT BEGIN-
NING OF PERIOD 161000) 0 559 1040 2002 4255 4255 4255 0

PRESENT WORTH IS100) 0 456 605 130 1ZS 639 325 0

NET 0.6*. - 4117.2

TABLE III i TOTAL PRESENT WORTH

CAPITAL 1$10001 27562
o.-M. 1610001 4117
LAND I6lO00 25

TOTAL 610003 3104

TABLE IV I ANNUAL COSTS 6$1000/YR)

1972 1975 1960 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 563 563 503 563 563 543 503
PLANT EXPANSION 1119 1119 1119 1119
SLUDGE HANDLING 48 46 46 46 40 48 40
BASIN 063 603 663 983 603 863 663
PIPES 5846 586 546 56 586 s" 384

TOTAL 0. +. a 136 136 371 605 40S 605 605

TOTAL ANNUAL 0 2216 2216 2453 380 3607 3601 3601

NOTE I s ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS

41.



STOIWATIER TREATMNT PLANT COPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 LU-

1972 195 1960 1965 1990 2000 010 2020

STORNIATER VOLUNE INSI
I YR STORM RUNOFF s5 5 51 52 53 53 53 53
ANNUAL RUNOFF 99 969 969 1000 1031 1031 1031 1031

SLUOGE QUANTITIES IDT/YR)
SEO |IENT.ASIN 56" S6 566 584 603 603 403 603
TREATMENT PLANT 222 Z22 222 230 237 237 237. 251

TREATMENT SCHEME S STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE 14ANDLING 3 PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN * CONCRETE

TABLE I S PRESENT NORTH - CAPITAL COSTS £-5 10001.

PRESENT
WORTH 1972 1975 1980 1983 1990 2000 2010 2020 RESIDUAL

SLU GE HANOLING 423 474 414 330
BASIN 8162 10000 1000
PIPES 61 100 10

RESIDIL 52 TOTAL 1340

NET CAPITAL 8614

TABLE it I PRESENT NORTH - O. N. COSTS

19fi 1975 -1960 los19s 1990 2000 -2010 20"

PLANT I*IOO/YR). . 0 26o z6 296 301 30 301 301
SLUDGE I1060IRI. 0 3 3- -4........4-- . 4 ..... 4- ... .-
SEWERS 461000/YRI 0 0 0 0 a 0 0 0 -

TOTAL istaOOO/RI) 0 293 293 302 311 311 314 311

PRESENT VALUE AT BEGIN-
NING OF PERIOD 151000). 0 1202 1221. 1259 2190. 2190 2190 0

PRESENT WOCRTH 1610003 0 931 10 522 6 329 181 4

NET 0.4. a 3359.72

TABLE III i TOTAL PRESENT WORTH

CAPITAL 110001 8614
O.+N. 481000| 3359
LAND I l1OO).. 20

TOTAL 181000) 11994

TABLE IV a ANNUAL COSTS 15100lfl)

1912 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE IAN L IN 36 8 36 3 36 36 38
BASIN 123 123 123 1IS T3 123 T23
PIPES 1 7 1 1. 7 1 1

TOTAL 0.L 0 293 293 302 311 311 311 31

TOTAL ANNUAL 0 1061 1041 1010 1079 1079 1079 1079

NOTE I a ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



-I

STORNMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 LE-S

1972 1975 1980 1985 1990 2000 2010 2020

STOANMATER VOLUME ING)
I YR STORN RUNOFF 0 it 35 35 35 35 35 5
ANNUAL RUNOFF 0 320 656 656 656 656 656 456

S.UDGE QUANTITIES IDTIVR)
SEDINENT.BASIN 0 61S 1230 1230 1640 1640 1640 1640
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME a STORAGE PLUS TREATMENT

SLUDGE lHANDLINS S PIPE IWET UCPAPLN ---

STORAGE BASIN a CONCRETE

TABLE I i PRESENT NORTH- CAPITAL COSTS - 161000):

PRESENT
WORTH 1912 1915 1900 1985 1990 2000 2010 2020 RESIDUAL.

TREATMENT PLANT 3691 5600 5800 4970
PLANT EXPANSION 3549 12000 1679
SLUO" HANOLING 231 363

"  
363 311

ASIN 390 1530 305
PIPES 2956 5060 101s

RESIDUAL 321 TOTAL 82a)

NET CAPITAL 10991

TABLE 11 9 PRESENT WORTH - O..M. COSTS

197M 1975 1980 1935 1990 2000 2010 2020

PL. AT (S1000TWR. 0 4 40 115 190 190 190 19o
SLUDGE IsO00/YR. 0 0 25 25 32 32 32 32
SEWERS 5slo001VR) 0 0 25 25 25 25 25 25

TOTAL |61000f111 0 a 91 166 246 246 248 246

PRESENT VALUE AT BEGIN-
NING OF PERIOD 11000) a 0 328 849 1144 1744 1744 0

PRESENT WORTH I81003 0 0 307. 352 516 262 133 0

NET 0.*N. - 152T.26

TABLE III z TOTAL PRESENT WORTH

CAPITAL 1*10001 10997
O.fM. 1810001 L572
LAND M1000) 20

TOFAL ISlO00 12590

TABLE IV I ANNUAL COSTS I 1000VYR).

1972 1915 1980 191S 1990 2000 2010 Z020

AIAL CAPITAL
TREATIENT PLANT 44T 441 41 441
PLANT EXPANSION 926 926 926 926
SLUDGE HANL ING 28 28 28 28 28 2
BASIN 110 110 110 110 110 110
PiPES 367 361 367 367 367 361

TOTAL O.N. 0 0 91 166 248 248 246 248

TOTAL ANNUAL 0 1044 1120 2129 2129 2129 2129

NOTE I t ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 A AN INTEREST RATE OF I PF.RCENT WAS USED FOR ALL CALCULATIONS



STORNMATER TREATMENT PLANT CORPS OF ENGINEERS - SIRVeV SCOPE STUDY

PLAN A 9 LE-9

1972 1915 79 0 1985 1990 2000 010 2020

STORNWATER VOLUME INg)
1 YR STORM RUNOFF 0 18 37. 38 39 39 39 39
ANNUAL RUNOFF 0 *65 S31- 575 619 619 619 619

SLUDGE QUANTITIES IDTlYRI :
SEOIMENT.BAStH 0 367 715 839 903 903 903 903
TREATMENT PLANT 0 0 323 350 37 371 377 3?1

TREATMENT SCHEME v STORAGE PLUS TREATMNTW AT MUNICIPAL PLANT

SLUOGE HANOIN G a PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN s CORIETE

TABLE 1 2 PRESENT WORTH - CAPITAL COSTS - ($10001

PRESENT
• "TH 1972 &IT5 1980 19n5 1990 2000 2010 2020 RESIDUAL

SLUDGE 4AMIL ING TO 110 £10 94
BASIN 468B 8400 1679
PIPES 2793 4800 959

RESIDUAL 106 TOIAL 2734

NET CAPITAL 7446

TABLE 11 9 PRESENT WORTH - O.4*. COSTS

1972 1915 1960 £965 1990 2000 2010 2020

PLANT ISIOO0VRI 0- 0 157 IT 193 193 193 193
SLUDGE I 61O00RI 0 0 25 26 28 28 if 28
SEWERS ISIOOO/VRI. 0 0 23 23 23 23 23 23

TOTAL tSlOOO/RI. 0 0 06 226 245 *45 245 245

PRESENT VALUE AT BEGIN-
NING OP PERIO IS1OOI 0 0 as? *61 1727 1727 1727 a

PRESENT NORTH IS61000. a 0 516 401 510 259 131 0

NET 0.4. * 1821.04

TABLE Ill TOTAL PRESENT NONTH

CAPITAL I810001 7644

LANO i slO00o1.. .. .. "f

TOTAL I 81O00 9482

TABLE IV s ANNUAL COSTS 18£ O0O/TR).

1972 1975 1980 195 1990 2000 2010 20*0

ANNUAL CAPITAL
SLUDGE NANLI NO a 8 a a
BASIN 608 608 608 608 606 40
PIPES 341 347 347 347 347 34T

TOTAL O.*.. 0 0 206 226 245 24S 245 245

TOTAL ANNUAL 0 0 117£ £190 1210 1210 1210 1l1O

NOTE 1 I ANNUAL COSTS O0 NO INCLUDE PRESENT OUTSTANOING BONDED INDEBTEDNESS
NOTE 2 2 AN INTIEST RATE OF ? PERCENT WS USED FOR ALL CALCULATIONS



StOANWATER TREATNENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A , LI-IS

1og2 195 1960 1965 1990 2000 2010 2020

STONIATER VOLUME INS)
1 YR STORM RUNOFF 0 24 49 49 so 53 56 56
ANNUAL RUNOFF 0 J3 676 686 696 74 1"9 7"99

SLUDGE QUANTITIES IOTIVW)
SEOiDENT.BASIN S 6p 126T 1234 1140 146? 199? 1997
TREATNENT PLANT 6 6 0 0 0 0 0 0

TREATNENT SCHENE s STORAGE PLUS TREATMENT

SLUDGE HANOLING s PIPE SLUDGE TO IUNICIPAL PLANT

STORAGE BASIN a CONCRETE

TABLE I S PRESENT WORTH - CAPITAL COSTS - tSO00

PRESENT
NORTH LIT2 LITS 1960 198S 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 413? 1500 6500 5570
PLANT EXPANSION 3993 13500 13e9
SLUDGE HANDLING 301, 474 474 406
BASIN 6964 12000 2399
PIPES 4103 7050 1409

RESIDUAL 453 TOTAL 11676

- -_ L CA P It AL .. _ - - - - --..

TABLE Il 2 PRESENT WORTH - O.N. COSTS

192 115 1980 1985 1990 2000 2010 2020

PLANT |100015/Y 0 0 41 120 Z01 216 231 231
SLUDGE 14 ]OO0YRI • a 29 28 36 41 43 43
SEWERS I$1000/Y*l 0 0 35 35 35 35 35 35

TOTAL I$I000/1Rl 0 0 106 184 215 292 310 310

PRESENT VALUE AT •EGIN-
MING OF PERIOD ISOOO • 0 591 943 199S 2120 2103 0

PRESENT NI" a 11000) 6 0 34? 391 590 313 166 a

NET O.N. - 1115.19

TABLE Ill S TOTAL PRESENT WORTH

CAPITAL 1410001 19066
0.*0. 411000) t115
LAND 1*10001 is

TOTAL 161100) 20696

TAKE IV a ANNUAL CUSTS 61000/WRO.

19T2 1ss 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT So 01 S01 So 501 so&
PLANT EXPANSION 1042 1042 1042 1042
SLUDGE HANOL ING 36 36 36 36 36 36
BASIN 86 868 61 666 6s 66
PIPES 516 510 S10 510 510 S10

TOTAL 0.+. S 0 306 164 215 292 310 310

TOTAL ANNUAL • 0 Z023 2102 3235 3252 3270 3210

NOTE I s ANIUAL COSTS 0 NOT INCLUOE PRESENT OUTSTANDING BONDED INDEATIONE&S
NOTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

4d



STOUNNATER TREATNENT PLNT CORPS OF ENGINES - SUIRVEY SCOPE STUOV

PLAN A 9 LE-11 It

tel 1915 1980 1935 1990 2000 2010 2020

STORNMATER VOLUME ING)
I IR STORM RUNOFF a 24 53 55 so 6s 73 76
ANNUAL RUNOF 0 36 13T 779 822 933 1043 109

SLUG QUANTITIES OTIT/WNt
-. SEOINENT.AASIN.. - - -m ~ -.. AI 25- q.

TREATNENT PLANT 0 0 0 a 0 0 a 0

TREATMENT SCHEME & STORAGE PLUS TREArI

SLUOGE HANI.0NG 8 PIPE SLUDGE TO NUICAPL PLANT

STORAGE BASIN s CQNCRETE

TAILE I I PRESENT WORTH - CAPITAL COSTS - M1000).

PRESENT
WORTH 19Tz Ion lo . 1935 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 181S 18500 0
SLUDGE HANDLI NG 210 700 0
B&S In &T21 162"0•46

RESIDUAL 18 TOTAL 480

NET CAPITAL 1441

TABLE 1I1 PRESENT WORTH - O.+N. COSTS

1972 19'5 1lo 1985 1990 2000 2010 l00

PLANT (SIOOOiVRJ; 0 0 a 234 236 10 302 315
SLUDGE ISIO00/IA) 0 0 0 4 45 51 57. 59
SE9EAS SIO0O1flR)- 0 0 0 0 0 0 0 0

TOTAL alOOO/OlR). 0 0 0 2R 23 321 35" J75

PRESENT VALUE AT BEGIN-
RING OF PERIOD 1810001. 0 0 0 1162 2126 2394 2563 0

PRESENT MORI" $110001 0 0 0 462 626 360 1i 0

NET 0.*0. 1668.74

TABLE III TOTAL PRESENT NORTH

CAPITOL 1610001 14496
0.*. £6 O00 1668
LAND (610003 61

TOTAL 1610001 16221

TABLE IV s ANNUAL COSTS SIOOOflfI

1972 MI7S 190 1965 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 1428 1428 1423 1428 1426
SLUDGE NANOLI NG S4 S4 S4 5 94
BASIN Ii 117 l17a 1172 1172

TOTAL 0.*0. a 0 0 263 283 321 359 375

TOTAL AMUKAL 0 a a 2938 2938 2977 3014 3030

NOTE I * ANNUAL COSTS. 00 NOT INCLUOE PNESENT OUTSTAMOING SANDED INDEBTEONESS
NOTE 2 8 AN INTEREST RATE OF 7 PERCENT lAS USED 5Ot ALL CALCULATIONS



STORMAlkit IIEATNIT PLANT CIoPS OF ENiINLLkS - SURVEY SCLPt STUDY

PLANI A * C-i

1912 1975 19o 1985 1990 2000 2010 2020

STUNWATER VULUMt ING)
I Vil STORM UNU4FF 32 32 32 32 33 33 33 33
ANNUAL RUNOFF 631 631 631 631 644 "4 64 644

SLUOGE UUANTITIiS I0TITYI
SEDINENT.OASIN 448 448 448 452 918 918 g98 916
TREAINEN] PLANT 0 0 0 0 0 0 0

TREATNENT SCHEME 3 STORAGE PLUS TREATMENT

SLUDGE HANDLING I PIPi SLUOGE TO MUNICIPAL PLANT

STORAGE BASIN s CONCRETE

TABLE 1 s PRESENT WORTH - CAPITAL COSTS - I$1000)

PRESENT
NORTH 1972 1975 1980 1985 1990 2000 20LO 2020 RESIDUAL

TREATMENT PLANT 5081 5700 5700 4069
PLANT EXPANSION 4771 11500 0
SLUDGE HANDLING 191 214 214 152
BASIN 5590 6850 685

PIPES 163 200 20

RESIDUAL 191 TOTAL 4927

NET CAPITAL 15613

TABLE Ii PRESENT WORTH - O.*N. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT £1001O/vK 0 39 39 142 247 247 247 247
SLUCGE £S10UOIYR) 0 2 2 2 4 4 4 4
SEWERS $iSoO0.'TH 0 0 0 0 0 a 0 0

TOTAL 11000/YRI 0 42 42 145 253 253 253 253

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($10001 0 173 385 819 1782 1182 1182 0

PRESENT WJRTH I31000) 0 141 224 339 52? 268 136 0

NET O.*p. = 1631.16

TABLE III : TOTAL PRESENT WORTH

CAPITAL £810001 15613
0.*N. I510001 16a7
LAND 51OOG) 20

TOTAL £$10001 11210

TABLE IV x ANNUAL COSTS £$IOOO/YRI

1972 1975 198U 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 440 440 440 446) 440 440 440

PLANT kXPANSION so? a81 68 f 887 as
SLUO4.E HANDLING 16 16 16 16 16 16 16

BASIN 495 495 495 495 495 495 495
PIPES 14 14 14 14 14 14 14

TOTAL O.*1. 0 #2 42 145 253 253 253 253

TOTAL ANUAL " IU09 ILO9 20CC 1108 21Od 2108 21U8

WTlE I S ANNUAL COSTS O NOT INCLUUO PRESLNT OUTSTANUING BONED lhDkB;lkNlSS
NOTE 2 3 AN INTEREST RATE OF PERLNI eAb USED FOk ALL LALLULATIUNS



STORNWATSI TRIAINkNT PLANT LURPS Of EtftNEskS - SUItVL SCOPE SIUDY

PLAN A . CU-2

1112 Is 1980 198s 1990 2000 2010 2020

STOENlATER VOLUNE (MG
I YR STCN RUNOFF 61 61 61 61 62 62 62 62
ANNUAL RUNOFF 1141 114? 1147 1183 1220 1220 1220 1220

SLUDGE QUANTITIES (0TIVA)
SEUZNENl.&ASIN 814 614 814 840 1054 154 864 18564
TREATNENT PLANT 0 0 0 0 0 0 a 0

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT

SLUDGE HANOLING : PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN : CO,%CkETE

TABLE I : PRESENT WORTH - CAPITAL COSTS - (410001

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIOUAL

TREATMENT PLANT 62468 7000 1000 4991
PLANT EXPANSICN 5408 140aO 0
SLUDGE HANDLING 361 40S 405 289
BASIN 836 10250 1025

PIPES 163 200 20

RESIDUAL 245 TOTAL 4332

NET CAP17AL 20701

TABLE 1I $ PRESENT WORTH - O..N. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IIOOO/WRI 0 71 71 264 469 469 69 469
SLUGE (S10o00/ya 0 4 4 6 9 9 9 9
SEWERS S11000IYRI 0 0 a 0 0 0 0 0

TgAL 1is1oO/ivl 0 76 76 269 419 479 479 419

PRESENT VALUE AT BEGIN-
IiIG OF PERIOD 1610001 0 312 TG9 1536 3371 331 3371 0

PRESENT WORTH S51000) 2564 412 631 99T so 2S7 0

NET O.MN. - 3067.064

TABLE III s TUTAL PRESENT WCRTH

CAPITAL MO00) 20701
0.#N. (510005 3067
LAND 96110001 25

TOTAL 461000) 23193

TABLE IV S ANNUAL COSTS 1$1000/YR

2912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMNNT PLANT S60 540 560 560 540 540 $40
PLANT EXPANSIUN loto 1060 1o08 faa 10400

SLUDGE HANDLING 31 31 31 31 31 31 31
BASIN 142 742 162 742 142 ?42 742
PIPiS 14 1# 1, 14 14 14 14

TOTAL O.+N. 0 16 76 269 419 479 679 419

TOTAL ANNUAL 0 1404 14.0'4 2618 28.9 2089 2889 2689

NOTE I I ANNUAL COSTS 00 NUT INCLUDE PkESENT OUISTAk4UINO WUNDED IhOEOTEUNESS
OUT& 2 S AN INIER&RST RATE LF 7 PlRAxNi WAS USED FOR ALL CALLULATIU#I$



SIONNMATEN TRPL&*TNI PLANT GGAPS LF ENtihkikS - bURVLY SCUPE STUDY

PLAN A * CU-3

&STO IST 1980 198s 1996 2000 2010 202U

STOANNAT&R VOLUME (HGi
I YR STORK RUNOFF 43 43 43 44 45 45 45 45
ANNUAL RUNOFF 142 742 742 188 835 835 835 83S

SLUDGE QUANTITIES (OI/YRI
SEUIMENT.UASIN $26 526 52b 559 12.9 1269 1269 1269
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME 2 STUoA6E PLUS TRkAT4ENT

SLUDGE HANDLING S PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN s CONCRETE

TA8LE I I PRESENT WORTH - CAPITAL COSTS - (51000)

PRESENT
NORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 5623 6300 6300 4498
PLANT EXPANSION 5269 1270 0
SLUDGE HANDLING 248 278 278 191
BASIN 6774 8300 830
PIPES 163 200 20

RESIDUAL 215 TOTAL 5546

NET CAPITAL 17863

TABLE 1I Z PRESENT WORTH - 0.4.N. COSTS

1972 1915 190 1985 1990 2000 2010 2020

PLANT . 4SIOOO/YRI . 0 46 46. .16 . 321 ... 321 321 .321
SLUDGE ($SUOO/VRI 0 2 2 2 6 6 6 6
SEWERS 161000IYRs 0 0 0 0 0 0 0 0

TOTAL (S1000I/R) 0 49 49 180 328 328 328

PRESENT VALUE AT BEGIN-
NING OF PERIOD 4$10001 0 203 470 1043 2309 2309 2309 0

PRESENT WORTH IS1OOOI 0 166 274 432 663 347 176 0

NET O..N. = 2019.87

TABLE I11 : TOTAL PRESENT WORTH

CAPITAL (81000) 17863

0.+M. ($1000) 2079
LAND (51000) 20

TOTAL (S1000) 19963

TAbLt IV : ANNUAL LOSTS ISIOOO/YR)

1972 1915 1980 1985 1990 Z000 2010 2020

ANNUAL CAPITAL
TROATMiNT PLANT 446 486 486 466 486 466 486
PLANT EXPANSION 980 980 980 980 980
SLUDGE HANDLING 21 Z 21 21 21 21 21
BASIN 600 600 600 600 600 600 600
PIPES 14 14 14 14 14 14 14

TOTAL O.*N. 0 49 49 180 328 328 328 328

TOTAL ANNUAL 0 11/ 1112 2283 2432 24A2 2432 2432

NOTE I . ANNUAL COSTS 00 NOT INCLUDE PRESLNT OUTSTANDING 86NDEO INDEBTEVLNSS
NOTE 2 s AN INTEKIST RAIk Lt I PkKCNI WAS USED F~l ALL CALCULATIChS



STOBJWAItR TI1LATlNI PLAAI CuKP4 Gf ktGAJNEEkS - SURVEY ¥LOPE ,IUU

PLAN A . CU-4A

1912 1915 L9uU 1985 1990 2000 2010 2020

SlORNNATkR VOLUN INGI
I VK SiUKN RUNUF* 30 .i1 32 32 3.3 35 35
ANNUAL RUNOFF 44 462 Sco 513 527 55 642 642

SLUOGE QUANTITIES IDT/YR)
SEILINENT.BASIN 301 328 354 364 801 874 915 ST5
TREATMENT PLAh. 0 0 0 0 0 0 0 0

TREATMENT SCHEME ST0MAGE PLUS 7MEATNtNT

SLUODG HANDLING £ PIPE SLUOGE TO MUNICIPAL PLANT

STORAGE BASIN £ CCMCRETE

TABLE I s PRESENT ORTH CAPITAL COSTS - 161000)

PRESENT
WORTH 1912 1975 1980 1%85 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 6962 700 7800 5569
PLANT EXPANSION 3236 7800 0
SLUOGE HAN.flIG 191 214 214 152
BASIN 5421 6650 665
PIPES 11016 13500 1350

RESIDUAL 300 TOTAL 7136

NET CAPIAL 26535

TABLE L1 s PRESENT WORTH - O.*t. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISIOOG/IRi 0 28 31 114 202 221 247 Z47
SLUDGE $ 1000I/yRI 0 1 1 1 4 4 4 4
SEWERS 4S6000/VRI 0 67 61 67 67 61 61 47

TOTAL 4|1000Y R) 0 91 100 184 ZT4 293 319 319

PRESENT VALUE AT BEGIN-
NING OF PERIOD I$10001 0 406 582 939 1993 2151 2244 0

PRESENT WORTH SI10001 0 331 339 369 589 3J 171 0

NET 0.+4-. 2145.44

TABLE III . TOTAL PRESENT WORTH

CAPITAL I1000 26535

0.4M. 1110001 2145
LAND 4510003 so

TOTAL 151000) 28731

TABLE IV z ANNUAL COSTS I4100/yA)

1912 19T5 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
1REAIMENT PLANT 602 602 602 602 602 602 602
PLANT EXPANSION 602 602 &02 602 602
SLUDGE hANGLI NG 16 16 16 16 16 16 16
BASIN 481 4dl 481 481 481 481 481
PiPES 977 917 977 971 977 971 ITT

TOTAL 0.#". a 97 100 164 274 253 319 319

TOTAL ANNUAL 0 1 217 286 2954 2972 2999 2999

MOVE 1 I ANNUAL CU-Tz UU NOT INLLUUL PR.LS-Nl GUI,IANVING 0k&IC ItDLSIEDNESS
NOTE 2 3 AN INTEP1LST RAlle OFf l IfILcNI lAS USED VOk ALL CALLULAIIUNS



STOIUtWATER TREATHEtNT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-IIS-C-O

1972 1975 1900 1935 1990 2000 2010 2020

STORJ4WATER VOLUME (MG)
I YR STORM RUNOFF 230 237 245 247 249 256 269 269
ANNUAL RUNOFF 3240 3540 3840 3945 4050 4400 4940 4940

SLUDGE fUANTITIES (DT/YR)
SEDIMENT.BASIN 4730 5168 5606 5759 5913 6424 7212 7212
TREATMENT PLANT 1976 2159 2342 2406 2170 2684 3013 3013

TREATMENT SCHEME STORAGE PLUS TREATMENT AT MUNICIPAL PLA14T

SLUDGE HANDLING PERIODIC RE1OVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)
PRESENT

WORTH 1972 1975 1930 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 19311 3040 3040 2605
BASIN 395 680 '35
PIPES 931 1600 319

RESIDUAL 118 TOTAL ---

NET CAPITAL 31 3

TABLE II : PRESENT WORTH - O.+tH. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($1000/YR) 0 0 760 929 1105 1201 138 13118
SLUDGE ($1000/YR) 0 0 151 156 160 174 195 195
SEWERS ($1000/YR) 3 0 7 7 1 7 7 7

TOTAL ($1000/YR) 0 13 392 -.093 127----- F3 1551 1551

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 0 0 4127 4852 9334 10307 10900 0

PRESENT WORTH ($1000) 0 0 2102 2013 2760 1550 832 0

NET O.+. 9558.143

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1J30) 3143
O.+i. ($1000) 9558
LAND ($1000) 1800

TOTAL ($1000) 14501

TALE IV : ANNUAL COSTS ($10,0/Y)

1972 1975 1930 1935 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE tANDLING 234 234 23

a  
234 23 234

BASI14 4) 49 4. 149 19 49
PIPES 115 115 1is 115 115 115

TOTAL O.M. 0 0 12' 1093 1273 1383 1551 1551

TOTAL ANN1UAL 0) _0 Y 1-31 ) fv-2 ( 1782 1)51 155-1

NOTE 1 : ANNUAL COSTS DO NOT INCLUDE P.ESLIT OUTSTAIDINr, BONtCL. INl)I(TLDtfS
NOTE 2 : AN 114TEREST RATE OF 7 PLP.C-IIT lA5 USED roR ALL CALCULATIONS



STORMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-5

1972 1975 1980 1985 1990 2000 2010 2020

STORAWATER VOLUME (MG)
1 YR STORM RUNOFF 141 144 147 148 150 154 162 162
ANNUAL RUNOFF 20114 2175 2307 2373 2'439 2637 2967 2967

SLUDGE tWANTITIES (DT/YR)
SEDIMENT.BASIN 1451 1544 1637 1684 3707 40o8 4509 1509

TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREATMENT

SLUDGE HANDLING PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN CONCRETE

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 87471 9800 9800 6997

PLANT EXPANSION 768 18000 0
SLUDGE HANDLING 892 1000 1000 713

BASIN 17303 21200 2120

PPES 163 200 20

.. RESIDUAL 382 TOTAL 9751

NET CAPITAL 34192

TABLE i1 PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT (1000YR 0 134 141 530 93 1015 1142 1142
--- SLUDGE . . 1000/YR) 0 7 8 20 22 22

SEWERS ($1000/YR) 0 0 0 0 0 0 0 0

TOTAL ($1000/YR) 0 1 152 539 95' 1036 11,5 11

PRESENT VALUE AT BECIN-
-- MNG OF--PERIO ($1000) 0 606 1418 3071 7005 7733 8188 0

PRESENT WORTH ($1000) 0 494 825 1274 2072 1163 625 0

NET O.+N. 6455.95

TABLE I I ! : TOTAL PRESENT %IORTl

CAPITAL ($1000) 34192
O.*M. ($1000) 6455
LAND ($1000) 3146

TOTAL ($1000) 409914

TABLE IV : ANNUAL COSTS ($1000YR)

1972 1q75 1900 lOSS 1900 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 756 756 756 756 756 756 756
PLANT EXPANSION 1389 1369 1389 1389 1389

SLUDGE HANDLING 77 77 77 77 77 77 77
BASIN 1534 1534 1534 15311 1534 1534 1534
PIPES 14 114 14 14 14 14 14

TOTAL O..M. 0 143 152 539 958 1036 1165 1165

TOTAL ANNUAL 2 235 13,Ww 17wI _Tm 41 B * U

NOTE 1 ANNUAL COSTS DO NOT INCLUDE PPESENT OIJTSTANDfING D014011 IINDEBTEDIES,
NOTE 2 AN INTEREST RATE OF 7 PERCENT WAS ,SLDr FOR ALL CAICULATIONS



J STORNUArER TOEATMENr PLANT CLPS Of LN61NEIAS - SuXVkY SCQVt STUDY

PLAN A . CU-6 12

1972 1975 1980 1985 1990 2000 2010 2020

SWRNNATER VULUME I Gi
I VN STORM RU0OFF 38 39 41 42 44 47 49 49
ANNUAL PUNOFF 526 547 568 600 633 617 790 790

SLUDGE QUANTITIES (DTIYRI
SkoIMENT.BASIN 767 79b 829 816 924 S188 1153 1153
TREATMENT PLANT 320 333 36 366 386 412 481 441

TREATMENT SCHENE : STURAGt PLUS TRiEATMENT AT MUNICIPAL PLANT

SLUD.E HANCLING : PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN z CONCRETE

TABLE I ! PRESENT WORTH - CAPITAL COSTS - ISIOQO)

PRESENT
NORTH 1972 1975 1980 1985 1990 200u 2010 2020 RESIDUAL

SLUDGE HANDLING 283 446 446 382
BASIN 5470 9400 1819
PIPES 954 1640 327

RESIDUAL 100 TOTAL 2590

NET CAPITAL 6608

TABLE 11 z PRESENT WORTH - O.*M. COSTS

1972 1975 1980 1985 19s0 2000 2010 2020

PLANT 1SIO00/YR) a 0 132 162 194 208 243 243
SLUDGE ISuOU/YH) 0 0 5 6 6 1 8 8
SEWERS ($1000/YA) a 0 8 8 8 6 8

TOTAL ESIOOQIYRI 0 0 146 116 209 223 259 259

PRESENT VALUE AT BEGIN-
NING OF PERIOD ISluOOl 0 0 62 792 1522 1697 1823 0

PRESENT WORTH ($1000) 0 0 385 328 450 255 139 0

NET O.*". = 1559.43

TABLE III: TOTAL PRESENT NORTH

CAPITAL IS1000) 6608
D..M. 4$100O 155%

LAND (I1OU10 105

TOTAL 141000) 8273

TABLE IV : ANNUAL COSTS ($1000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 34 34 34 34 34 34
BASIN 680 68o 680 680 680 68u
PIPES Li li8 118 li l1a 118

TOTAL C.4M. 0 0 146 176 209 223 259 259

TOTAL ANNUAL 0 0 _80 101 1043 IS 1093 1093

NOTE I : ANNUAL CUSTS DU NUT INCLUUL PkLSkNT LUT,1A|NUi4, ht1NkEC INUECTEDNLsS
NOTE 2 1 AN INTEREST KATE OF I PERCttT wAM USED ttUk ALL CALCULATIUNS



STORK.AIEP TRLATNkwl PLANT CURPS DF ENGINtLKS - SURVEY SCOPE STUDY

PLAN A . tt,-7 18

1912 1.15 1.O 1985 1990 2000 2010 2020

STURNMAIFI VLJLUMN ING)
I V. STURN RUNUff 0 7 15 19 23 30 31 46

ANNuAL RUNOFF 0 111 223 278 334 446 511 600

SLUDGE OUANrITIES (0U/YRI
StUIitNT.BASIN 0 162 3Z5 406 487 651 842 876

IRLAI9'CNT PLANT 0 0 i34 169 203 272 351 366

IREATMtL .T SLHtNE 3 STURAGE PLUS TREATMENT At UNICIPAL PLANT

SLUDGE ,iAht.LING 3 PEAIUDIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE HASIN EARTH

TABLE 1 9 PRESENT WORTH- CAPITAL COSTS - £510001

PRESENT
WORTH 1972 1915 198U 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 33 so 0
BASIN 236 570 171

PIPES 1452 3500 10s0

RESIUUAL 41 TOTAL 1221

NET CAPITAL 1614

TABLE 1i t PRESENT WORTH - 0.N. COSTS

1972 1975 19O 1985 1990 2000 2010 2020

PLANT I$1000/YRI 0 0 0 91 91 L21 151 163

SLUDGE (1000/YI 0 0 0 13 13 11 22 23

SEWERS $I00011 ) 0 0 0 11 11 17 11 11

TOTAL 45OO0/YTI 0 0 0 121 121 156 191 205

PRESENI VALUE AT BEGIN-
NING tI FLIUJ M0M001 0 0 0 499 919 1245 1414 0

PRESENT WCkTH (810001 0 0 0 207 2dY 147 1o8 0

NET U.+. = 792.403

TALE III TOTAL PRESENT bWONT

CAPITAL 11,000) 1674
0.4m. (I6OOO 792
LAND 1610ou Z88

TMTAL 4610001 2154

TAbLE IV I ANmUAL COSTS I$S0OO/Yk)

1972 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANULING 6 6 6 6 6
OASIN 41 41 41 41 41
PIPES 253 253 253 251 253

TOTAL C.+M. 0 0 0 12. 121 156 197 205

TOTAL ANNOAL U 0 0 -42 4dd 451 498 $05

NOTE I $ ANUAL CUSTS D-) tdul INCLUOL PietStNT C1ISTANUING BONUEC INUEeTEui.ESS
NOTE 2 3 AN INTEREST RIl Uf I PETLRNT kAb USED EON ALI. CALCULAIIUNS



STURNNATER TKEATNtNT PLAI CUAPS OF ENi IN iREi - SUkVET SCLPt l.IUOY

PLAN A . CU-8

1912 1soT 19tio ld5 1)94 2000 2010 2020

SIOR1MbATER VULUNE (NG)
I Yk SIUKN RUNOFF 0 48 86 8V 93 go 96
ANNUAL RUNOFF 0 571 115b 1199 1243 1296 1386 1386

SLUDGE UUANTITIES &OT/RI
SEDIMENT.UASIN 0 043 1686 1750 1814 1892 2023 2023
TREATMENT PLANT a 352 704 731 75i 790 045 645

TREATMENT SCHEME : STORAGE PLUS TREAFM1hl AT MUNICIPAL PLANT

SLUDGE HANCLING x PERIODIC RIMOVAL TO LAnDFILL OR RECYCLE

STORAGE BASIN : EA#LTH

TABLE I : PRLSENT WORTH - CAPITAL COSTS - IS000)

PRESENT
NORTH 1972 1975 1960 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 117 185 185 158
BASIN 411 820 163
PIPES 174 300 59

RESIDUAL 14 TOTAL 382

NET CAPITAL 7154

TABLE It - PRESENT oORH- O..N. COSTS

1972 1s75 1980 1985 1990 2000 2010 2020

PLANT O61000IRI 0 0 220 282 339 353 318 378
SLUDGE ISLOOO/YRI 0 0 45 47 49 51 54 54
SEWERS ($1000/YRI 0 0 1 1 1 1 1

TOTAL SU1000/YR) a 0 25 331 389 406 434 434

PRESENT VALUE AT BE"IN-
NING OF PERIOD (SOOO 0 0 1244 1478 2797 2954 3053 0

PRESENT WORTH I1000) 0 0 724 613 827 444 233 0

NET 0.0M. * 2642.94

TABLE i11 : TOTAL PkE UNT WtRIH

CAPITAL M51OO) 754
0.*4. 1110001 Z842
LANC (IUOOI 591

TOTAL (SIGOO) 4168

TARLE IV a ANNUAL COSTS l$IIJOD/YR)

1972 1975 1980 1985 19yu 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 14 14 14 14 14 14
BASIN 59 59 59 S9 59 59
PIPES 21 21 21 at 21 a1

TOTAL O.*N. 0 0 21s 331 369 40b 434 434

TOTAL ANNUAL 0 0 371 42b 485 501 530 530

NOTE I S ANNUAL COSTS 00 Nut INCLUUk PRtSENT OUISIANDJNG BONUED INULOTELNiSS
NOTE 2 : AN INtiREST 9Alt Uf 7 PhRCkNT WAS USED FOR ALl CALCULATIINS

6_.



STOR/MATit fitAITMENT PLANT LUiPS .F ENGINLkKS - SURVEY SCOPt STuDY

PLAN A 9 CU-9

1972 1975 1980 1965 1990 2000 2010 2020

STORIthATER VOLUME INGO
A ,R STORM RUNOFF 0 0 0 0 a 4 1
ANNUAL RUNUFF 0 0 0 0 14 119 112

SLUJGE QUANTITIES IDT/VR)
SEO1MENT.8ASN 0 a 0 0 0 .08 129 163
TREATMEhT PLANT 0 0 0 0 0 45 54 68

TREATMENT SCHEME : STORAGE PLUS TREATMENT AT MUNICJPAL PLANT

SLUDGE HANDLING z PERIODIC REMOVAL TO LANUFILL CR RECY.LE

STORAGE BASIN : EARTH

TABLE 1 4 PKESEN4T IORTH - CAPITAL COSTS - 151000)

PRESENT
WORTH 1912 1975 1980 1965 1990 2000 200 2020 RESIDUAL

SLUDGE HANDLING 2 IS 6
BASIN 33 220 I32
PIPES 300 2000 1200

RESIDUAL 51 TOTAL 1338

NET CAPITAL 284

TABLE 11 3 PRESENI hOTH - C.M. COSTS

1972 1975 1980 1965 1I9O 2000 2010 2020

PLANT ($1OO01YR) 0 0 0 0 0 20 24 30
SLUOGE (S1000/YR) 0 0 0 0 0 2 3 4
SEUERS (11000/N) 0 0 0 0 0 9 9 9

TOTAL ($ooo/VA) 00 0 33 37

PRESENT VALUE AT BEGIN-
NING OF PERIOD (61000) 0 0 0 0 0 249 290

PRESENT WORTH 611000) 0 a 0 0 0 37 22 0

NET 0.4M. - 59.6922

TABLE III 3 TOTAL PRESENT WCRTH

CAPITAL 4$10001 284
0.4 M. ISIOU01 59
LAND IISIOO) 24

TUTAL (610001 367

TABLE IV 3 ANNUAL CUSTS i$1000/YKI

1972 1415 198U 1965 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 1 1 1
BAS IN 15 15 15
PIPES 14. 144 144

IDTAL O.*4. 0 U 0 0 0 33 37 4S

TOTAL ANNUAL U U U 0 0 19 199 206

MUTE I I ANNUAL CUSIS DO NUI 1-4LLUOk PALSENF UUTTANGIN; tifD INDLOtTUNLSI
NOTE 2 S AN INTERNS? MATE UP I Pkctktl WA. UtU FUN ALL CALCULATIONS

4,



STORMATLA TREATNthl PLANS couPS oF khGINCERS - SURVEY SCOPE STUO

PLAN A CU-IO

191Z 1915 L9d0 1905 1990 2000 2010 2020

STORMWATER VOLUME 1"G)
I YvSIORM RUhCFF 0 0 0 2 5 6 I tI

ANNUAL RUNOFF 0 U a 40 60 91 1Z1 162

SLUDGE QUANTITIES IDTIYR)
SEUIMENT.oASIN 0 0 0 0 116 141 176 236

TREATMENT PLANT 0 0 0 0 45 59 T3 98

TREATMENT SCHEME s STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUOE HANDLING a PERIODIC REMOVAL TO LANDFILL O RECYLE

STORAGE MAS1Mt EARTH

TABLE I - PRESENT UGSTH - CAPITAL COSIS - 11O00)

PRESENT
WORTH 1912 1975 190 1985 1990 2000 2010 2ozo RESIDUAL

SLUDGE HANDLING 63 216 30

BASIN 19 270 101

PIPES a8 300 119

RESIDUAL 10 TOTAL 258

NET CAPITAL 222

TABLE It 1 PRESENT WORTH O.*#. COSTS

1912 1975 1980 1q9s 1990 2000 2010 2020

PLANT is$oIJ/YRI 0 0 0 0 21 26 33 44

SLUUGE 4S1(J0/Yk) 0 0 0 0 3 3 4 6

SEWERS ISIOO/YK 0 0 0 a I I I 1

PRESUNT VALUE AT BEGIN-

NING OF PERIOD 161000) 0 0 0 0 204 249 321 0

PRESENT WORTH 11000) 0 0 0 0 60 31 24 0

NET O.*fM. 122.691

TABLE III s TTAL PRESENT NLGRTH

CAPITAL t$100) 222

0.0M. I$ool 122
LAND (*10001 34

TCIAL 1looo) 319

TABLE IV 3 ANNUAL COSTS I$10OOIYRI

1972 1915 1980 1985 1940 zooo 2010 2020

ANNUAL CAPITAL
SLUOE HANULING 16 16 16 16

BASIN 19 19 19 19

PIPES 21 21 21 21

TOTAL O.M. 0 u 0 0 26 31 39 52

iTAL ANMJAi 0 0 U 0 84 9 91 110

NOTE I S ANNUAL COSTS D NOT INLLUOL Ph{S04I UDISTANINI BONDLOU INOEBEDNE!S
NOTE 2 2 AN INTEREST MAIL OF I PEkR(.NT hAS USEW IUN ALI CALLULATINS



SIONRwATER TREAIN-NT PLANT LUIP5, OF k;NINkLKS - SLMVLY SCOPE iTUUJV

PLAN A . CU-I

1972 1975 L980 1985 L990 2000 2010 1020

STOINWATER VOLUME AMC)
I YR STORM RUNOFF 0 12 24 24 24 26 21 27
ANNUAL RUNUFF 0 Lb8 337 341 346 370 432 432

SLUDGE GUANTITIS IOTIYRI
SRD|IENT.8ASIN 0 246 492 498 505 540 630 630
TREATMENT PLANT 0 0 205 208 211 225 263 263

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANCFILL OR RECYCLE

STORAGE BASIN $ EARTH

TABLE I s PRESENT %GRTH - CAPITAL COSTS - 11000)

PRESENT
WRTH 1972 L975 1980 1985 1990 2000 2010 2020 RESIDUAL

SLUOGE HANDLING 36 58 so 49
BASIN 261 450 89
PIPES 174 300 59

RESIDUAL 7 TOTAL 199

NET CAPITAL 465

TABLE 11 S PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT -- IS10001RI . 0 0 66 s0 94 101 111 117
SLUDGE |SIOOOIVR) 0 0 13 13 13 14 17 17
SEWERS 1sIOOO/YK) 0 0 1 1 1 1 I 1

TOTAL 1$IO00/YRI 0 0 81 9 109 Ali 136 136

PRESENT VALUE AT BEGIN-
NING OF PERIOD (510001 0 0 362 420 796 690 958 0

PRESENT WORTH 4510003 0 0 211 114 235 133 73 0

NET O.*M. - 826.40S

TABLE III s TOAL PRESENT WORTH

CAPITAL (I1000I 465
0.*.. 4610001 M28

LAND 651000) 164

TOTAL (510003 1478

TALE IV a ANNUAL COSTS IS1001YR)

1912 1975 1980 1s98 1990 2000 2010 2020

MUAL CAPITAL
SLUDGE HANDLING 4 4 4 4 4 4
BASIN 32 32 32 32 32 32
PIPES 21 21 21 21 21 21

TDTAL O.P. 0 0 61 95 109 Iti 136 136

TOTAL ANNUAL 0 0 140 154 166 175 195 55

NOTE I a ANNUAL CUSTS LNa NUT IACLIIJt PRc$SNI 0ljSIANUIN(. OL&OEL INOEBIEkNE$S
NOTE 2 4 AN INTEkkSf kAfk UF 7 PErCtNI WAS USIO FOR ALL CALLULATIONS

6I



SOUNNWATER ickATMENT PLANT CUKPS OF tNkdNk$S - SUkVLY SCOPE SIU0Y

PLAN A . CU-13

1972 1975 1980 1985 1990 2000 2010 2020

STORINATER VOLUME IG)
I YR STORM RUNOFF a 6 13 16 20 27 34 40
ANNUAL RUNOFF 0 99 198 241 297 396 494 594

SLUDGE QUANTITIES (OT/YK)
SEDIMENT.BASIN 0 241 495 618 742 990 1235 1485
IREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING s PERIODIC REIL)VAL TO LANDFILL OR RECYCLE

S - STORAGE. BASIN.- I EARTH

TABLE 1 9 PRESENT WORTH - CAPITAL COSS - IS1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 1991 4800 0
BASIN 128 310 93
PIPES 62 200 60

RESIDUAL 5 TOTAL 153

NET CAPITAL 2197

TABLE II x PRESENT WORTH - O.4. COSTS

1972 1975 1980 1985 1990 ?000 2010 2020

PLANT $1UJOO/YR) 0 0 a 74 74 99 123 148
SLUDGE (1000/YR) 0 0 0 18 18 24 30 37

SEWERS Is1OOO/YR) 0 0 0 0 0 0 0 0

TOTAL 1|1000/WRI 0 0 0 93 93 124 155 186

PRESENT VALUE AT BEGIN-
NING OF PERIOD £ 1000) 0 0 0 384 761 983 1201 0

PRESENT WORTH i1000) 0 0 0 159 221 L41 91 0

NET O.*N. = 626.335

TABLE III s TOTAL PRESLNT WORTH

CAPITAL 161000J 2191
O.*M. SIUOOI 626
LAND SLO00) 45

TOTAL |SIUOOi 286

TAULE IV - ANNUAL GUSTS ISIOOO/YRI

1912 1975 1980 1985 1990 20OU 2010 2020

ANNUAL CAPITAL
TNEATMENT PLANT 370 370 310 310 370

BASIN 22 22 22 22 22
PIPES 14 14 14 14 14

TOTAL G.*N. 0 0 0 93 S3 124 155 186

TOTAL ANNUAL 0 u 0 5(1 54), 512 562 594

NOTE I : ANNUAL COSTS 00 NOT INCLUDE PIkSENT OUINTANUING BONDED INDEBTEDNESS
NOTE 2 S AN INTEReNT RATE OF I PEPCLNT WAS USEu FUR ALL CALCULATIONS



STORNMWATER TREATMENT PLANT CORPS OF ENGII4EERS - SURVEY SCOPE STUDY

PLAN A , CU-ll

1972 1975 1930 1985 1990 2000 2010 2020

STORNWATER VOLU4E (MG)
I YR STORM RUNOFF 0 15 31 31 32 33 35 35
ANNUAL RUNOFF 0 212 425 435 4146 466 500 500

SLUDGE QUANTITIES (DT/YR)
SEDIMENT.ASIN 0 310 620 635 6ji
TREATMENT PLA1T 0 0 259 2 5

TREATMENT SCHEME : STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT

WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 1 3 0
BASIN 203 490 147
PIPES 601 1450 435

RESIDUAL 22 TOTAL 5d2

NET CAPITAL

TABLE It : PRESENT WORTH - O.+1. COSTS

1972 1975 19d0 1935 1990 2000 2010 2020

PLANT ($1000/YR) 0 0 0 121 121 127 136 136
SLUDGE ($1000/YR) 0 0 0 17 17 18 19 19
SEWERS ($1000/YR) 0 0 0 7 7 7 7 7

TOTAL (s1O00YR) -0 0 0 1-- 1523

PRESENT VALUE AT OEeIN-
NING OF PERIOD ($1000) 0 0 0 601 1051 1111 1148 0

PRESENT WORTH ($1000) 0 0 0 249 331 167 87 0

NET O..M. 2 815.497

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 783
O.+M. ($1000) 815
LAND ($1000) 107

TOTAL ($1000) 1706

TABLE IV : ANNUAL COSTS ($100O0YR)

1972 1975 1930 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE IIANDLIG 0 0 0 0 0
BAS I 35 g 35 35 35
PIPES 1011 3 104 104 104

TOTAL 0.+M. 0 0 0 146 346 152 163 163

TOTAL ANNUAL -- 0 --- *3 *~ ~301

NOTE 1 ANNUAL COSTS DO NOT INCLUIDE PRESENT OUTSTANDING BONDED INDEBTDNESS
NOTE 2 AN INTEREST RATE OlF 7 PERCr14T WAS USED FOR ALL CALCULATION4S

6J



STORNtATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A # CU-15

1912 197s 19•0 l15 1990 2000 2010 20ZO

SONRMWATER VOLUME INN)
I VR STRM RUNOFF 0 0 3 3 3
ANNUAL RUNOFF 0 6 0 14 2 42 S6 s$

SLUOGE QUANTITIES IOTIYRI
SEDINENT.BASIN 0 a 0 0 40 61 1 1
TREATMENT PLANT 0 0 0 • 25 34 34

TREATMENT SCHEME S STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING t PERIODIC REMNAL TO LANDFILL OR RECYCLE

STORAGE BASIN 8 EARTH

TABLE I S PRESENT NORTH- CAPITAL COSTS - IS1000).

PRESENT

WORTH 1912 1975 1900 1935 1990. 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 1 L
BASin 47 160 63
PIPES 00 300 119

RESIDUAL T TOTAL Il5

NET CAPITAL 131

1972 IS 1950 19s 1990 2000 2010 2020

PLANT 1S1000/R) 0 0 0 0 1 11 15 15
SLUDGE ISIO0OIYRI 0 0 0 0 1 1 2 2
SEVERS f$1000/yl a 0 0 0 1 1 1 

TOTAL lSlO00IYRI 0 0 0 1t 14 19 L9

PRESENT VALUE AT BEGIN-
MING OF PERIOD £ 10001 0 0 0 0 6T 118 133 

PRESENT WORTH 1510001 0 a 0 0 25 11 10 0

NET O,.*.. 53.021

TABLE III a TOTAL PRESENT WORTH

CAPITAL 415000) Ii
o.*%. 1510001 53
LAND 1510001 12

TOT.AL 4110001 19?

TABlE IV I ANUAL COSTS £81000q/VR

1912 Iis 1960 195 1990 2000 2010 2020

ANUAL CAPITAL
SLUDGE HANKLING 0 0 0 0
BASIN Al. 11 11 11
PIPES z1 21 21 21.

TOTAL O.*n. 0 0 10 14 19 19

TOTAL ANNUAL 0 0 44 41 52 52

NOTE I I ANNUAL COSTS O0 NOT INCLUDE PRESENT OUTSTANDING BONDED INDESIEDNESS
MOTE 2 8 AN INTEREST RATE OF I PERCENT %AS USED FOR ALL CALCULATIONS

6.



STORNWATER TREATMENT PLAT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-16

1972 1915 1990 1965 1990 2000 2010 2020

SOMMArEtR VOLUME INS)
I YR STORN RUNOFF 0 2 5 6 7 10 13 L3

ANNUAL RUNOFF 0 39 is 99 11 151 196 196

SLUDGE QUANTITIES IOTIVRI
SEOIMENT.SASIN 0 56 113 143 112 229 294 26

TREATMENT PLANT 0 0 41 59 i1 95 119 119

TREATMENT SCHEME I STORAGE IMUS TREATNENT AT NUNICIPAL PLANT ... ... .. ... .. ... ..... ..

SLUOGE HANDLING a PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN & EARTH

TABLE I x PRESENT WORTH - CAPITAL COSTS - SO00OI".

PRESENT
WORTH 1912 1915 1980 1945 1990 2000 201.0 2020 RESIDUAL.

SLUDGE HANDLING to 26 0
BASIN 124 300 90

PIPES 124 300 90

RESIDUAL & TOTAL, 10

NET CAPITAL 252

TABLE i x PRESENT WRIMT - O.#X. COSTS

1912 1915 1990 £985 1990 2000 2010 2020

PLANT If0ooovAI a 0 0 32 32 42 53 53
SLUOGE 1*1000/WRI 0. a 0 4 4 A I T

SEWERS ISIO00/RI 0 0 0 1 1 1 1 I.

TOTAL 6S1000/YR) 0 0 0 39 34 50 62 62

PRESENT VALUE AT BEGIN- 3,0
NING OF PERIOD 4610001. 0 0 0 157 312 "1 440 •

PRESENT WORTH 1910001 a 0 0 65 92 59 33 a

MET O.*N. - 251.2s5

TABLE i1 2 TOTAL PRESENT WORTH

CAPITAL 4910001 252
O.*S. 6910003 251
LAND 4510008 42

TOTAL 110001 545

TABLE IV t ANNUAL COSTS tS100VllK.

1912 LOS 190 1925 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDL ING 2 2 2 2 2
9ASIN 21 2 2

t  
21 21

PIPES 21. 21 21 21 al
TOTAL O... 0 0 • 39 3 SO so 62

TOTAL ANNUAL 0 0 0 3 s 96 too I"1

,,TE I , ANNUAL COSTS 00 NOT INCLUOE PRESENT OUTSTANDINS BONDED IOEBTEOINS
WTI 2 1 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



I
STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 CU-17

1972 1915 190 1905 1990 2000 2010 2020

STORNNATER VOLUNE INGO
I YA STORN RUNOFF a L 3 4 5 7 9 10
ANNUAL RUNOFF 0 SO 60 14 89 102 138 149

SLUDGE QUANTITIES IDTIYRI
SEOIJNENT.SASIN 0 43 01 Lo 129 143 201 211.
TREATMENT PLANT 0 0 36 45 54 62 $4 90

TREATMENT SCHEME Z STORAGE PLUS TREATMENT AT NUNICIPAL PLANT

SLUDGE HANDLING s PERIODIC REMOVAL TO I.AIFLL OR RECYCLE

STORAGE BASIN EARTH

TABLE I S PRESENTWORTH- CAPITAL COSTS - I$1000)

PRESENT
WORTH 1912 190 190 19s l9go 2000 2010 2020 RESIDUAL

SLUDGE HANiLING 0 20 0
BASIN 107 260 To
PIPES 1269 3060 910

RESIDUAL 34 TOTAL 996

MET CAPITAL 1341

TAK.E 11 s PRESENT WORTH - n-*x. CdSTS

1912 191's 1900 1905 1990 z00 2010 2020

PLANT I$100OIYRI 0 0 0 24 24 2T 37 40
Sa.LUGE Is1OOOYk) 0 0 0 3 3 4 5 3
SEWERS IslOOO/Y' ) 0 0 0 15 15 15 15 15

TOTAL. Isooo/V) 0 0 0 43 43 47 5 61.

PRESENT VALUE AT BEGIN-
MING OF PERIOD as1000o: 0 0 0 ET6 31? 310 422 0

PRESENT WORTH (61000) 0 0 0 73 93 55 32 0

NET 0.*'. ,, 25503

TABLE III s TOTAL PRESENT .WORTH

CAPITAL i10001 13471
O.+N. 4610001 zss
LAND (010005 3

.............- TOTAL -01000) 1 3 .

TABLE IV ANNUAL COSTS $100/VR.

1912 1s5 1960 19s 19o 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING I 1. 1 %.
BASIN 10 la is is 1
PIPES 221 221 221 221 221

TOTAL O.4N. 0 0 a 43 43 *7 9,1 61,

TOTAL ANNUAL 0 a 0 205 205 289 300 303

UWE 1 3 ANNUAL COSTS 00 NOT INCLUOE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 a AN INTEREST RATE OF T PERCENT WAS USED FOR ALL CALCULATIONS



SIORNWATLR TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A * CU-19 20 32

£972 197$ 1980 1985 1990 2000 2010 20*0

STORNATER VOLUI ING)
I iR STON RUNOFF a 6 13 13 14 49 A1 71
ANNUAL IUNOF P 0 94 18 192 111 T7 902 1028

SLUDGE QUANTITIES IOTIV1R
SEDINENT.oASIN 0 235 410 481 492 1792 2255 2510
TREATMENT PLANT 0 0 0 0 0 0 6 0

TREATMENT SCHEME 9 STORAGE PLUS TREATMENT

SLUDGE HANDLING s PERIODIC REIMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE 1 3 PRESENT WORTH - CAPITAL COSTS - A9100I
PRES ENT

WORTH 1972 £97t  
1980 1905 1990 2000 20O0 2020 RESIDUAL

TREATMENT PLANT 128 3100 0
PLANT EXPANSION 1331 4500 6Z9
BASIN 36 88 26
BASIN SO 302 120
PIPES 20. So0 &50
PIPES 532 1800 119

RESIDUAL 63 TOTAL 114?

NET CAPITAL 3419
.. . . . . . . . . .. .. . ,lkL .L 1,,- .RI 3N L G__ .N ._. ,..... ............ ... .. . . . .

1912 1975 190 1go 1990 2000 2010 2020

PLANT |*1000/Yj . 0 0- 0 49 49 119 225 251
SLUDGE 8 1 O000/YR a 0 0 12 12 44 56 44
SEWERS 0$100yR) a 0 2 It 11 11 it

TOTAL Is 1000/t1 0 0 0 64 73 235 293 332
PRESENT VALUE AT BEGIN,-

MING OF PERIOD 0510O01 • 0 0 281 1083 5T 2198 0

PRESENT WORT" 4610001 a 0 11 320 279 16T 0

NET O,*N. 894.50

TABLE III t TOTAL PRESENT NORTH

CAPITAL 151000 3419
0.9m. IS1OO) 884
LAND 16100O1 71

TOTAL 1810001 4374

TABLE IV A ANNUAL COSTS 1$1000/Al)

1972 190 1980 1943 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 239 239 239 239 239
PLANT EXPANSION 34? 34T 347 347
BAS IN G A & 4 &
GASIN 21 21 2£ 21.

PPES 316 3 36 36 34
PIPES 130 130 130 &30

TOTALO.*N. 0 0 0 64 73 233 293 332

OTAL ANNUAL 0 0 0 343 854 i1 ? 1074 1114

NOTE 1 2 ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INODBTDNSS
NOTE 2 I AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



S|ONNhATEk TKLATALMT PLANT- CUkP$ UF khtNINNl% - SURVEY SCOPE STUDY

PLAN A . CU-21

1972 L9TO 180 1985 1990 2000 2010 2020

STORMATER VOLUME (Nb)
1 YR STORM RUN0FF 0 0 0 3 6 7 9 10
ANNUAL RUNUfF 0 U U 45 91 L08 135 163

SLUDGE QUANTITIES (UT/VRI
SEOIMENT.BASIN U 0 U 0 132 1ST 197 237
TREATML T PLANT 0 0 U 0 55 65 82 99

TREAINENT SCHEME $ STRAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANOLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I . PRESENT NORTH - CAPITAL COSTS - I$1000)

PRESENT
NORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

SLUOGE HANDLING 6 22 3
BASIN 79 270 107
PIPES 118 400 159

RESIDUAL 10 TOTAL 21

NET CAPITAL 194

TABLE II Z PRESENT NORTH - O.*N. COSTS

1972 1975 1980 198S 1990 2000 2010 2020

PLANT 1$100/YkI 0 U 0 0 24 29 36 44
SLUOGE ($1000/YR) 0 0 U 0 4 5 6 8
SEbERS (160001YRI 0 0 0 U 1 1 1

TOTAL |&/ooO/YR) 0 0 0 31 37 45 5,

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1000) 0 0 0 0 240 291 353 0

PRESENT NORTH (51000) 0 0 0 0 71 43 27 0

NET B.M. - 142.116

TABLE III . TOTAL PRESLNT bORTH

CAPITAL I1OO0) 194
O.*M. 11000) 142
LANO ($10003 33

TOTAL ($1000) 369

TABLE IV ; ANNUAL CLSIS tI1000/YR)

1971 1165 19dU 19d5 1990 2000 2010 2020

ANNUAL CAPITAL
SLU06tE HANO4L ING I 1 I I
BASIN 19 19 19 19
PIPES 28 28 28 28

TOTAL O.*M. 0 0 0 0 31 37 45 54

TOTAL ANNUAL u 0 U 0 81 81 96 105

NOTE 1 I ANNUAL COSTS 00 NUT INCLUOt PkISET AJUTSTANLING I3)NOEC INOD EONESS
NOTE 2 AN INTEREST RATt OF I PkkaLNI hA. USED FUR ALL CALCULATIONS



STORNUATER YREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-22

1912 19175 1980 1985 1990 2000 2010 2020

SIORMNATER VOLUME ING)
I IN STOR RUNOFF a 0 0 2 , 4 5 1
ANNUAL RUNOFF 0 8 0 30 61 72 91 109

SLUOE QUANTITIES (OTIWa
SED *ENT.SASIN 0 0 0 0 89 105 132 1S9
TREATMENT PLANT 0 0 0 0 37 43 55 66

TREATMENT SCHEME 8 STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGEI4NOLNG- -I -PERIODIC RE OVbLTOL40FILL OltRECYCLE . . .. .

STORAGE BASIN 2 EARTH

TABLE I £ PRESENT WORTH- CAPITAL COSTS - 181000).

PRESENT
WORTH 1972 1975 lgo 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDL ING 4 152
BASIN 65 220 8?
PIPES itsL 400 159

RESIDUAL 9 TOTAL 250

NET CAPITAL 178

TALE i 1 PRESENT WORTH - .*.P COSTS

1972 19TS 1980 1985 1990 2000 2010 2020

PLANT I 100B/YR) a 0 0 0 16 19 24 29
SLUDGE ISIOOO1fRJ 0 0 0 0. 2 2 3 4
SEWERS (SO1V00/VR 0 4 0. 0, 1 1 11

TOTAL I 61000/VR). 0 0 0 0 21 24 30 36

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000 0. 0 0 a 160 192 233 0

PRESENT WORTH ($1000). 0 0 0 0 47 29 17 0

NET O..N. - 94.Z01.

TAKE III a TOTAL PRESENT WORTH

CAPITAL 11000) 1s
O.fM. $10OOJ 94
LAND M 1000) 22

TOTAL (810005 294

TABLE IV & ANNUAL COSTS IslOOOflR)

1972 1975 1980 1985 1990 2000 2010 2020

ONNUAL CAPITAL
SLUDGE HANDLING 1 1 1. 1
BASIN is is i5 is
PIPES 28 28 28 24

OTAL O.4N. 0 a 0 0 21 24 so 36

OTAL ANNUAL 0 0 0. 0 67 TO 76 82

OTE I I ANMML COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
Off 2 £ AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



SWIRlMATER TEATJIENT PLANT CORPS OF ENGINEERS - SURVEY SCDPE STUDY

PLAN A # C-23

1972 1ows 1960 1965 1990 2000 2010 2020

STORMWATER VOLUME INGI
I YR STORM RUNOF 0 1 2 2 2 5 7 7
ANNUAL RUNOf a 21 SS $5 55 $1 lOB 119

SLUDGE OUANTITIES lOTIYRI
SEDINENT.BASIN 0 40 80 80 60 it 17S 173
TREATNENT PLANT 0 a 33 33 33 49 65 72

TREA1MNT SCH1EME z STORAGE PLUS TREATNI AT MUNICIPAL PLANT

SLUDGE HANDLING % PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN t EARTH

TABLE I 9 PRESENT WORTH - CAPITAL CASTS - ($10001.

PRESENT
WORT" t9?Z 197, 1960 1965 1990 2000 20o0 2020 RESIDUAL

SLUDGE HANDLING 6 16 0
BASIN 230 69
PIPES 942 2320 694

RESIDUAL 29 TOTAL 765

NET CAPITAL 1034

TABLE 11 s PRESENT WORTH - O.#M. COSTS

1972 L£9S 1980 1945 1990 2DD0 200 2020

PLANT I sIOOO/YR) 0 0 0 is is 2 ,9 32
SLUDGE (SIOOO/lI 0 0 0 2 2 3 4 4
SEWERS 6SLOOOIVRI 0 0 a 11 11 11 11 11

TOTAL IS1OOO/YfR 0 0 0 28 26 3, 45 48

PRESENT VALUE AT BEGIN-
MING OF PERIOD ($1000) 0 a 0 &1 230 268 330 0

PRESENT WORTH 81000) 0 0 0 46 46 43 25 0

NET 0.*. 185.944

TABLE III t TOTAL PRESENT WORTH
CAPITAL $51000) 1034

O.*. 1$1000) 18S

LAND 151000) 25

TOTAL (610001 1245

TABLE IV a ANNUAL COSTS ISIODO0fR|.

1972 1915 1960 1965 1990 2000 2010 2020

ANUAL CAPITAL
SLUDGE HANDLING 1 1. 1 1 1.
BASIN 16 16 16 16 16
PIPES 167 16"/ 167 167 167

TOTAL O.*N. o 0 26 26 36 45 48

TOTAL ANNUAL 0 0 0 214 l# 222 231 234

NOTE I S ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 S AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



STOINNAJER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-24

£972 1973 1900 1985 1990 2000 2010 20*0

STOUNdATER VOLUME NGI
I YR STORM RUNOFF 0 10 12 is 20 *5 25

ANNUAL RUNOFF 0 14 149 186 223 297 3T2 312

SLUOGE QUNTITIES IOTIYT).
SEDIIENT.BASIN 0 4 217 27£ 325 43 543 543

TREATMENT PLANT 0 • 90 113 136 11 224 226

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING z PERIODIC REMOVAL TO LAFILL OR RECYCLE

STORAGE BASIN S EARTH

TABLE I s PRESENT NORTH - CAPITAL COSTS - 1510001

PRESENT

NORTH 1912 19 ft 10 10 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 20 50 •

BASIN 174 420 126

PIPES 124 300 s0

RESIDUAL a TOTAL 216

NET CAPITAL 11t.

TABLE II X PRESENT WORTH - O.,N. CGSTS

191r2 195 190 1985 1990 2000 2010 2020

PLANT- I. .. . .. .. .. .O. . .I -_ 4 .... 104 - . .. .

SLUDGE SIOO01YRI a" 0 0 l 11 14 14

SEWERS ISI000/YRI 0 0 0 1 1 1 1 1

TOTAL IS1OOO1YRI" 0 a a it 7i 94 111 11T

PRESENT VALUE AT BEGIN-
MING OF PERIOD 1610001 0 0 0 291. St. 744 021 0

PRESENT WOIRTH I£8OO o. 0 0 121 111 112 43 0

NET O..l. - 460.Z70

TALE II1 I TOTAL PRESENT WORTH

CAPITAL £510001 311
0o.-. 15 1000 44,
LAND 1610001 79

TOTAL £510001 as*

TABLE IV a ANNUAL COSTS ISIOOO/VlRt

112 1919 1980 195 190 2000 2010 2020

MNUAL CAPITAL
SLUDGE HANOLING 3 3 3 1 3
BASIN 30 30 so s0 30
Pipes 21 21 21 21 21

TOTAL 0.#. 0 0 0 71 71 94 117 111

TOTAL ANNUAL 0 0 127 127 1O 13 173

OTE I a ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEDNESS
NOTE 2 2 AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS

j.



STORMINATER TREATMENIT PLANT CORPS OF ENGIIEERS - SURVEY SCOPE STUDY

PLAN A , CU-2 & 3S

1912 Il5 1930 1935 1990 2000 2010 2020

STOAMUATER VOLUME ING1
I YR STORM RUNOFF 0 49 39 40 41 67 82 90
ANNUAl. RUNOFF 0 260 520 542 564 98Z 1223 1327

SLUDG QUANTITIES IOTItR.
SEOINENT.BASIN 0 650 1300 13SS 14L 24S5 3070 3311
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TREATMENT

SLUDGE HANDLING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I S PRESENT WORTH - CAPITAL COSTS - IS1OOO

PRESENT
NORTH 1972 153 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 1825 4400 a
PLANT EXPANSION 1266 4350 608
BASIN 116 280 34
BASIN 9 304 121
PIPES 241 600 10
PIPES 59 200 79

RESIDUAL 41 TOTAL lO-'.

NET CAPITAL 354

TABLE It I PRESENT NORTH - O*.#. COSTS

1972 Isis 1980 1985 1990 2000 2010 2020

PLANT IS1O00/YR) 0 0 0 141 141 245 307 331
SLUDGE IS10001YRI. 0 0 0 35 35 61 76 32
SEWERS 111000/YRI 0 0 0 2 3 3 3 3

TOTAL (ILOOO/VRI 0 0 0 179 180 310 337 419

PRESENT VALUE AT BEGIN-
NING OF PERIOD £610001 0 0 0 736 1724 2453 2832 0

PRESENT NORTH (610001 - 0 0 0 305 510 368 2L6 0

NET O.+N. - 1401.3

IABLE 111I TOTAL PRESENT WORTH

CAPITAL 1310001 35S4
O.N. I810001 1401
LAND 61001 102

TOTAL IS1000I SO$&

TABLE IV S ANNUA. COSTS I£1OO0/t)

1972 1915 1980 1983 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 339 339 339 339 339
PLANT EXPANSION 335 335 3S 335
BASIN 20 20 20 20 20
BASIN 22 22 22 22
PIPES 43 43 43 43 43
PIPES 14 14 14 14

TOTAL O.NM. 0 0 0 179 130 310 30? 413

TOTAL ANNUAL 0 0 0 532 955 1085 1163 1194

NOTE I s ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEDNESS
NOTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

-- + mmmth



SrUR9MwATEK TrEAIMENT PLANT CORPS OF EN..INLLRS - SURVEY SCOPE STUDY

PLAN A . CU-26

1912 1975 lido 1985 1990 2000 2010 2020

STORNMWATER VOLUME IMG)
I YR SUN" UNUF 0 1 3 4 5 6 a a

ANNUAL HUNOFf 0 2T 54 61 81 91 LZ3 134

SLUDGE UUANTITIES IDT/VRI
SEDIMENT.BASIN 0 67 135 168 202 227 301 335

TREATMENT PLANT 0 a 0 0 0 0 a 0

TREATMENT SCHEME STORAGE PLUS TREATMENT

SLUDGE HANDLING 3 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EANTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - ($10008

PRESENT
WORTH 1972 1915 198o 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 995 2400 0

BASIN 58 140 42

PIPES 82 200 40

RESIDUAL 3 TOTAL 102

NET CAPITAL 1132

TABLE ii 3 PRESENT WORTH - O.+N. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT 11000/VRI 0 0 0 20 20 22 30 33

SLUDGE ISIOO0YR) 0 0 0 5 $ 7 a

SEWERS (SL000/YRI 0 0 O .. 0. 0 O . a 0 0

TOTAL 5I$OOIYR8 0 0 0 26 26 29 39 42

PRESENT VALUE AT BEGIN-

NING OF PERIOD 1610001 0 0 0 107 195 241 289 0

PRESENT kRTH 4$10001 0 0 0 44 57 36 22 0

&ET O.+ . - 161.134

TABLE 1i 4 7OTAL PRESENT WCRTH

CAPIT AL o61000 1132

O.+m. i$1000) 161
LAND ($1000) 10

TOTAL ISOOO 1304

TABLE IV & ANNUAL COSTS ISI0OO/IV

1972 19b, 1900 1985 195u 2000 201U 2020

ANNUAL CAPITAL

TREATMENT PLANT 185 185 185 165 185

BASIN 10 10 10 10 I0

PIPES 14 14 14 14 14

TOTAL 0.40. 00 0 26 26 29 39 42

TOTAL ANNUAL 0 0 0 236 236 239 24V 252

NOTE I 8 ANNUAL COSTS 00 NUT INCLUDE PRtSENI DUISIANUINU biNDk:O INDEWIEDNESS

NOTE 2 £ AN INTLREST RATE Lo 1 PERCENT WAS USiO FOR ALL LALCULATIONS



STONMATER TREATMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUOY

PLAN A , CU-21

197£ il7s 1980 1965 1990 2000 2010 2020

SORNUATER VOLUME ING)
I VR STORM RUINOF 0 4 9 10 12 1T 22 22

ANNUAL RIUNOFF 0 63 126 158 190 252 316 316

SLUDOGE QUANTITIES IOT/YR)
SEOIMENT.BASIN 0 151 31S 395 475 630 ?90 To

TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCIEME STORAGE PLUS TREATMENT

SLUDGE HANDLING I PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN $ EANTH

TABLE I I PRESENT WORTH - CAPITAL COSTS - (10002

PRESENT
WORTH 1972 1975 1980 1935 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 153S 3700 0
BASIN 95 Z30 69

PIPES 160 4050 1215

RESIDUAL 49 TOTAL 1284

NET CAPITAL 3261

TABLE 11 s PRESENT WORTH - O.M. COSTS

------------ 17zu L973 L30.. 19 . 4990- -_ .-- 029 aq 02BO

PLANT I SLO00YRI a 0 0 47 41 63 79 79
SLUDGE ISIOOO/YR) 0 0 0 11 It is 19 19
SEWERS I'SIOOO/lRI. 0 0 0 20 20 20 20 20

TOTAL (IS1000/RI 0 0 0 79 79 98 18 118

PRESENT VALUE AT BEGIN-
NING OF PERIOD II001 0 0 0 326 627 745 835 a

PRESENT WORTH IS1000I 0 0 0 135 1s 11S 63 0

NET O.+N. - 499.999

TABLE III I TOTAL PRESENT WORTH

CAPITAL IS1000I 3261
O.+M. ($1000) 499

LAND Il1OOO 24

TOTAL ItO00 376S

TABLE IV I ANNUAL COSTS ISIOOO/R)

1912 Ills 1990 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 285 285 285 285 28*

BASIN 16 14 1 14 16

PIPES 293 293 293 293 293

TOTAL O.*N. 0 0 0 79 79 96 its 11

TOTAL ANNUAL a 0 0 675 615 694 714 714

OTI 1 2 ANNUAL COSTS 00 NOT INCLUOE PRESENT OUTSTANDING BONDED INDIEBTEONESS
NOTE 2 I AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STO•ANATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUO

PLAN A * CU-2S

1972 1915 1960 1935 1990 2000 2010 2020

STORNWATER VOLUME INS)
I YR STOR14 RUNODFF 0 0 2 4 5 7 8
ANNUAL RUNOFF 0 0 0 36 72 l6 103 121

SLUDGE OUANTITIES IOT/WIt
SEOIMENT.&ASIN 0 0 a 0 180 2is 270 302
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

-SLUDGE HACLNG_ -t PRDO€ IC ENOVA&._T. .LANDFILL OR _-.... . .. ...

STORAGE BASIN $ EARTH

TABLE I a PRESENT NORTH- CAPITAL .COSTS - ($1000-

PRESENT
WORTH 1972 1915 lgo t9e5 1990 2000 2010 2Z2O RESIDUAL

TREATMENT PLANT 09 2400 335
BASIN 44 150 SO
PIPES 532 1a00 11

RESIDUAL 43 TOTAl. 111.
I

NET CAPITAL 1243

TABLE 11 1 PRESENT NORTH - O.*4. COSTS

1972 1975 1980 1955 1990 2000 2010 2020

PLANT S1000/WR) 0 0 0. 0 is 2L 2? 30
SLUDGE 1510001/RI 0 0 0 a 4 5 6 7
SEWERS ISI00/YR) 0 0 0 0 a a a a

TOTAL ISIGOO/Yi) 0 0 0 0 31 35 42 44

PRESENT VALUE AT BEGIM-
MING OF PERIOD t$10001 0 0 0 0 23$ 276 314 0

PRESENT WORTH I6510I00 0 0 0 0 69 41 24 0

MET O.S. - 135.54

TABLE III 1 TOTAL PRESENT NORTH

CAPITAL 1510001 1243
O.#N. 1000) 135

LANO 161001 2

TOTAL 1000) 130

TABLE IV 9 ANNUAL COSTS 161000/l)

1972 1975 1960 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATM NT PLANT 135 15 lBS 13S
BASIN 10 10 10 10
PIPES 130 130 130 130

TOTAL 0.#. a 0 0 0 31 3S 42 46

TOTAL ANNUAL a 0 0 0 as? 362 349 1T3

NOTE 1 I ANNUAL COSTS 00 NOT 1NCLUOE PRESENT OUTSTANDING BONDED INOEBTEONESS
NOTE 2 8 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



F
1

ST RNMArER TREA7NET PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU- 29131

1972 1975 1980 1985 1990 2000 2010 2020

STORMWATER VOLUME ING)
I YR STON RUNOFF 0 0 0 a 0 zi 21 34
ANNUAL RUNOFF 0 a 0 0 0 329 395 495

SLUDGE QUANTITIES 4OTIYRI
SEOINENT.BASIN 0 0 0 a 0 822 987 1231
TREATMENT PLANT 0 a 0 a a 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING s PERIODIC REM4OVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I I PRESENT WORTH- CAPITAL COSTS - (110001.

PRESENT

tOR TH 1972 197$ 1980 19865 L990 2000 2010 2020 RESIDUAL,

TREATMENT PLANT 676 4500 1930
BASIN 43 290 174
PIPES 330 2200 1320

RESIDUAL 132 TOTAL 3424

NET CAPITAL 916

TABLE It a PRESENT NORTH- O.-. COSTS

1912 195 1980 1985 1990 Z000 2010 2020

PLANT ISIO00/YR 0 0 0 0 82 96 123
SLUDGE (SI00/YR

I 
1 0 0 0 0 0 20 24 30

SEWERS lSlOO/YR) 0 0 0 0 0 10 tO to

TOTAL 1s1000/YRI 0 0 0 0 0 113 134 145

PRESENT VALUE AT BEGIN-
NING OF PERIOD I10001 0 0 0 0 0 611 105*3 0

PRESENT NORTH 4$10003 0 0 0 0 0 131 60 0

NET O.+M. * 211.64,

TABLE III 3 TOTAL PRESENT NORTH

CAPITAL Iso000o 913
O.*N. 1610001 211
LAND £110001 a

TOTAL £11OOO 11.36

TABLE IV a ANNUAL COSTS I1000/TRI

1972 1915 1930 1965 1990 2000 2010 2OZO

ANNUAL CAPITAL
TREATMENT PLANT 347 34Y 34?
BASIN 20 20 20
PIPES 159 159 159

TOTAL O.*06 0 0 0 0 113 134 14S

TOTAL ANNUAL 0 0 0 0 0 641 662 693

NOTE 1 S ANNUAL COSTS O NOT INCLUDE PREU ENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF I PERCENT WAS USEO FOR ALL CALCULATIONS



STOHMtATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A v CU-I

1912 1975 1980 1965 1990 zooo 2010 2020

STONWATER VOLUME ING)
I 1VR STORI RUNOF 0 0 0 0 0 5 A
ANNUAL RUNOFF a 0 0 0 0 06 103 12:

SLUOG QUANTITIES LOTIVRlI
SEDINENT.ASIN 0 0 0 0 0 215 25T. 322
TREATNENT PLANT 0 0 0 0 0 0 0 0

IREATNENT SCHEME z STORAGE PLUS TREATMENT

SLUDGE HANOLING z PERIODIC REMOVAL TO LANOFILL Oft RECYCLE

STORAGE BASIN a EAITN

TABLE I x PRESENT NORTH - CAPITAL COSTS - 1610001

PRESENT
ONRTH 1972 19l 1980 t96s 1990 2000 2010 2020 RESIOUAL

TIREATMENT PLANT 3TS 2300 1072
BASIN 22 150 g0
PIPES S62 3070 Z31

RESIDUAL 135 TOTALi 3464

NET CAPITAL 645

TABLE II a PRESENT WORTH - 0,.M. COSTS

1912 Ills 1900 A9s 1990 2000 2010 2020

. PLANT ..... ISL OOI l - -. .. .2...5__
SLUDGE IlOOOf1R 0 0 0 0 0 5 4 a
SEmERS 1SI1000/j 0 0 0 0 0 19 19 19

TOTAL IS1G00/1t. 0 0 0 0 0 46 51 so

PRESENT VALUE AT BEGIN-
NING OF PERIOD IB10001 0 0 0 0 0 343 390 0

PRESENT WORTH ILOO0 0 0 0 0 0 29 0

NET O.*M. , •1.4696

TABLE III TOTAL PRESEN IONTH

CAPITAL 4610001 645
0.*N. 461000) $1

LAND O 210003

TOTAL 1SI00 926

TABLE IV I ANNUAL COSTS I41OOGIYW)

19712 195 1990 1963 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 192 192 192
BASIN to 10 t0

1 PeS 260 260 Zoo.
TOTAL O.*. 0 a 0 0 0 s1 so

TOTAL 6AIL. 0 0 0 a $0 535 $43

NOTE 1I a ANMAL COSTS 00 NIN INCLUDE PRESENT OUTSTANDING BODED INDIETENSS
NOTE 2 a Aft INTEREST RATE OF I PERCENT WAS USEO FOR ALL CALCULATIONS



STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-3)

1912 IlBS 1980 1945 1990 2000 20O0 2020

STORNMATER VOLUME I NG)
1 YR STORM RUNOPF 0 1 2 3 5 1 0 s
ANNUAL RUNOFF 0 27 54 6T at to 134 134

SLUDGE QUANTITIES lOTI/R)
SEOIHENT.BASIN 0 39 o 93 11 157 195 195
TREATMENT PLANT 0 0 32 41 49 65 SI 31

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING a PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - 110001

PRESENT
WORTH 19T2 IL75 1980 1g$ 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLI NG I 10 0
BASIN 103 250 7s
PIPES 1124 2710 813

RESIDUAL 34 TOTAL a8

NET CAPITAL 1201

TABLE If a PRESENT WORTH - O.M. COSTS

1972 1975 1930 4905 1990 2000 2010 2020

PLANT IBIOOOIVRI 0 0 0 22 22 29 34 36
SLUDGE |$1000/TR 0 0 0 3 3 4 5 5
SEWERS ISlOO/YR) 0 0 0 13 13 13 13 13

TOTAL | SIOO/YR) 0 0 30 30 .1 55 55

PRESENT VALUE AT BEGIN-
NING OF PERIOD 15OOO. 0 0 0. 159 302 360 309 a

PRESENT WORTH (610001 0 0 0 66 99 54 29 0

NET O.+M. 239.637

TABLE I1 2 TOTAL PRESENT NRTH

CAPITAL 410001- 1"01
O.*i. 11.0001 239
LAND 111000) 6

TOTAL £61000). 1446

TABLE IV s ANNUAL COSTS 11000/YT)

1912 1115 190 1905 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 1 1. 1 1 1
BASIN Is iB 18 is 1
PIPES 196 196 196 196 196

TOTAL O.*. 0 a 0 30 30 41 5 55

TOTAL ANNM 0 0 24 254 242 211 all

NOTE I I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 8 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



SUMOtMTER TREATMENT PLANT CORPS OP ENGINEERS - SURVEY SCOPE STUDY

PLAN ' C U-34A

112 197 1900 195 1990 2000 2010 2020

STORMWATER VOLUME ING)
I yR STORN RNOPF 0 a 0 2 3 4

ANNUAL RUNOFF a. 0 0 0 33 50 40

SLUDGE QUANTITIES tOT/TRi
SEDINENT.BASIN a 0 0 0 a a 125 150

TREATMENT PLANT a a a a 0 0 a 0

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT

SLUDGE HANDLING a PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I I PRESENT WORTH - CAPITAL COSTS - (SiOO10

PRESENT
WORTH 1972 1913 1930 1965 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT Z33 &SSG 664

BASIN 13 90 54

PIPES 267 1130 1068

RESIDUAL 69 TOTAL 1786

NET CAPITAL 445

TABLE i1 2 PRESENT WORTH - 0..M. COSTS

1972 1915 1980 1is 1990 2000 2010 2020

PLANT ISIOQo/VR) 0 0 0 a 0 8 12 15

SLUDGE $ 1000/TRI 0 0 0 0 0 2 3 3

SEWERS ItlOO•/YR) a 0 0 0 0 a U a

TOTAL (SIOOO/TR) 0 0 a 0 a 19 24 21

PRESENT VALUE AT BEGIN-
NING OF PERIOD *IO000) 0 0 0 0 a 153 083 0

PRESENT WORTH (810001 0 0 0 a 0 23 L3 0

NET O.N. - 31.0991

TABLE III a TOTAL PRESENT WORTH

CAPITAL 0SLOO0) 445
0.0. 151000) 37
LAND 4510001 1

TOTAL 4610"'

TABLE IV J ANNUAL '4.d1TS 11000/VR)

1912 191S 190 198l5 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 119 LIS 119
BASIN 6 • 6

PIPES 13 123 123

TOTAL O.#N. 0 0 0 0 a 19 24 21

TOTAL ANNUAL a 0 0a 0 214 219 232

NOTE I S ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONOED INOEBTEDNESS

NOTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

was



STORRMUATE TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A . CU-34B

1972 1915 1980 1995 1990 2000 2010 2020

STORMUATER VOLUME (mG)
I YR STORK UNIF 0 0 0 0 0 1 2 3

ANNUAL RUNOFF 0 00 0 0 22 33 40

SLUDGE OUANTITIES IDT/RI

SEDIMENToBASIN 0 0 0 0 55 82 100

TREATMENT PLANT 00 0 0 0 0 0 0

TREATNENT SCHNE1E 9 STORAGE PLUS TREATMENT

SLUDGE HANDLING I PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN S EARTH

TABLE 1 $ PRESENT WORTN- CAPITAL COSTS - 161000),

PRESENT
NORTH 1912 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 210 1400 600

BASIN 12 all 48

PIPES 30 zoo Izo

RESIDUAL 29 TOTAL 769

NET CAPITAL 222

TABLE ii S PRESENT iORTH - O.*K. COSTS

1972 197S 1960 1985 1990 2000 2010 2020

PLANT I$IGO0/WR. 0 0 0 0 0 5 B 10

SLUDGE $1000/YR) a 0 0 0 0 1 2 2

SEWERS I$1000/YR). 0 0 0 0 0 0 0 0

TOTAL - IIOOO/YR) 0 0 0 a 0 7 11 13

PRESENT VALUE AT BEGIN-
KING OF PERIOD (510001 0 0 0 0 0 67 AT 0

PRESENT WORTH 110001 0 0 0 0 0 to 6 0

MET O.+4. , 16.7913

TABLE ii I TOTAL PRESENT WORTH

CAPITAL I1000• 222

O.*K. 110001 16
LAND 51000) I

TOTAL 161000) 240

TABLE IV I ANNUAL COSTS ISIO00/YR)

1972 1975 1960 1935 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 10S too 108

BASIN 1 S 1
PIPES 14 14 14

TOTAL (-40. • 0 0 0 11 1

TOTAL ANNUAL 0 0 0 0 0 136 139 141

NOTE I I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS

NOTE 2 I AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

C,+



STORM ATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A . CIJ-34C & 40141

-1972 1973 1480 1983i -990 200 00 -22

STORAWATER VOLUME IMGJ
I YR STORK RUNOFF 0 0 0 0 0 5 7 11
ANNUAL RUNOFF 0 0 0 0 0 93 111 130

SLUOGE QUANTITIES OT/Yft)
SEDINENT.BASIN 0 O 0 0 0 232 2T7 345TREATMENT PLANT 0 0 O 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TREATMENT

SLUDGE MANDL ING 3 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARI

TABLE I 3 PRESENT iORTH- CAPITAL COSTS - ($10001.

PRESENT

WORTN L9T2 1915 1960 1983 1990 2000 2010 2020 RESIDUAL.

TREATMENT PLANT 421 2600. 1201
BASIN 26 113 105
PIPES 451 3000 1300

RESIDUAL 120 TOTAL 3106

NET CAPITAL I78

TABLE 11 t PRESENT WORTH- 0.06N COSTS

1972 I9TS 1980 1985 1990 2000 2010 2020

PLANT 961000/A) 0 0 0 0 0 23 21 34
SLUOGE i $IOO0/YR) 0 0 • 0 0 a 6 a
SEWERS (I$OOO/YJ 0 0 0 0 0 14 14 14

TOTAL. ( AlOOO/VI'. 0 00 0 0 44. 49 so

PRESENT VALUE AT BEGIN-
NING OF PERIOD (010001 0 0 0 0 0 329 370 0

PRESENT NORTH (1000 . 0 0 0 0 49 23 a

MET 0.06 * 7.4414

TABLE III TOTAL PRESENT WORTH

CAPITAL (11000) 1T8
O.*1. (1lOOO) 78
LAND (01000, 2

TOTAl. 110001 as&

TABLE IV s ANNUAL COSTS 010001/VA:

19T2 1i5 1900 19s 1990 2000 2010 2020

ANUA CAPITAL-- -
TREATMENT CA. 216 - 1 - - 6
BASIN 12 12 1,
PIPES ZIT 217 217.

TOTAL O.#N. a 0 0 0 0 44 49 so

TOTAL ANNUAL 0 a 0 0 0 490 495 504

NOTE 1 9 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONOEO INOEBTEONESS
NOTE 2 2 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORMNATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-340

1972 LITS 1980 1985 1990 2000 2010 2020

STORNWAIER VOLUME 9MG)
I YR STORK RUNOFF a 0 0 0 3 6
ANNUAL RUNOFF 0 0 0 0 0 so 74 90

SLUOGE QUANTITIES (QT/IRI
SEOIMENT.BASIN 0 0 0 0 a 125 Los 225
TREATNENT PLANT 0 0 0 0 0 0 o a

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT

SLUDGE HANOLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS 00SIOOO.

PRESENT

WORTH 1912 1975 1980 195 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 293 1950 34
BASIN it?. 115 69
PIPES 530 3530 2118

RESIDUAL LIT TOTAL 3023

NET CAPITAL 124

TABLE II t PRESENT WORTH - O..N. COSTS

1972 1s97 1980 1295 1990 2000 2010 2020

PLANT (S1000I/YRI 0 0 0 0 0 12 i 22
SLUDGE 151000/VRI 0 0 a 0 0 3 4 5
SEWERS I $1000. YR) 0 0 0 0 0 I7 IT 17

TOTAL ISIOOOIYR) 0 0 0 0 0 33 40 45

PRESENT VALUE AT BEGIN-

NING OF PERIOD £61000) 0 0 0 0 0 260 303- 0

PRESENT WORTH I$1000) a 0 0 0 0 39 23 0

NET O.*M. - 62.3319

TABLE III a TOTAL PRESENT WORTH

CAPITAL IOOOI T24
O.*M. ($10001 62
LANO (1000) 2

TOTAL IS1OOO To8

TABLE IV $ ANNUAL COSTS t$I5OOIYR|

1972 1975 1950 1935 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT SO 150 1SO
BASIN a a a

* PIPES 255 255 255
TOTAL O.N. 0 0 0 0 0 33 40 45

TOTAL ANNUAL' 0 0 00 0 -44 455 440

MOTE 1 , ANNUAL COSTS D0 NOT INCLUDE PRESENT OUISTANOING BONDED INDEBTEDNESS
NOTE 2 a AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

.... "C*



STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-36

1972 1915 1980 1985 1990 ZOO0 2010 2020

SrORMWATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 0 0 8 10 13
ANNUAL RUNOFF 0 0 0 0 0 139 161 209

SLUOGE QUANTITIES IOT/YRI
SEDINENT.BASIN 0 0 0 0 0 347 417 522
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME S STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - 1610001.

PRESENT
WORTH L972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 466 3100 1329
BASIN 28 190 114
PIPES 1114 7410 4446

RESIDUAL 228 TOTAL 5809

NET CAPITAL 13B0

TABLE 11 9 PRESENT WORTH - 0.N. COSTS

1972 1975 19O 1985 1990 2000 2010 2020

PLANT 110DO/YR) 0 0 0 0 0 34 41 52
SLUDGE (sIOOO/YRI 0 0 0 a 0 a 10 13
SEWERS I$1000/YR) 0 0 0 0 0 37 ST. 31

TOTAL IIOOO/YR) 0 0 0 0 0 so 69 102

PRESENT VALUE AT 8EGIX- _--
NING OF PERIOD 1S10001 0 0 0 0 0 596 672 0

PRESENT WORTH (110001 0 0 0 0 0 89 51 0

NET O.*M. 1 A41.049

TABLE III TOTAL PRESENT NORTH

CAPITAL 1610001 1360
O.41. (SL003 £41
LAND |Soool 3

TOTAL ($10001 1524

TABLE IV t ANNUAL COSTS ISI000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 239 239 Z39
BASIN 13 13 13
PIPES 536 536 536

TOTAL O.*K. 0 0 0 0 0 80 89 102

TOTAL ANNUAL 0 0 0 0 0 -'0 878 691

NOTE I 5 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNES.4
NOTE 2 AN INFERkST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STOR0NWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUoY

PLAN A * CU-37

1972 1915 1900 1915 1990 2000 2010 2020

STORNWATER VOLUME 4NG|
I YR STORM RUNOFF 0 a 0 0 0 9 11 14
ANNUAL RUNOFF 0 0 0 0 0 133 159 199

SLUDGE QUANTITIES (OT/ IR
SEDINENT.BASIN 0 0 0 0 0 332 397 49?
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMET

SLUDGE HANDLING I PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE 1 9 PRESENT WORTH - CAPITAL COSTS - (610001.

PRESENT
WORTH 1972 915 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 451 3000 1287
BASIN 2? 180 Lo
PIPES 30 200 120

RESIDUM. 5 TOTAL 1515

NET CAPITAL 449

TABLE 11 t PRESENT WORTH - 0.4W. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT £$IOO0/VRI 0 0 0 0 0 33 39 49
SLUDGE ISOO0/YRI. 0 0 0 a 0 8 9 12
SEIWERS ISIO004YR) 0 0 0 0 0 0 0 0

TOTAL £SIOO01RI 0 0 0 0 0 42 50 63

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1$10001 0 0 0 0 0 327 399 0

PRESENT WORTH iS61OO a 0 a 0 49 30 a

NET O.&M. 7 19.0039

TABLE III TOTAL PRESENT WORTN

CAPITAL 610001 449
0.*. 1610001 19
LAND 1610001 3

TOTAL £$10001 532

TABLE IV 3 ANNUAL COSTS I$IODI/?R)

1972 1975 1900 19s 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT Z31 21 231
BASIN 13 13 13
PIPES 14 14 14

TOTAL 0.4W. 0 0 0 0 0 42 so 63

TOTAL ANNUAL 0 0 0 0 0 301 309 322

NOTE I I ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 2 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORMNATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-38

19F2 1915 190 1985 1990 2000 2010 2020

STORNATER VOLUNE INGI
1 YA STORM RUNOFF 0 0 0 0 5 T 9
ANNUAL RUNOFF 0 0 0 a 93 112 139

SLUDGE QUANTITIES (DO/VIY
SEDINENT.BASIN 0 0 0 0 0 232 280 34T

TREATENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME z STORAGE PLUS TREATMENT

SLUOGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I I PRESENT )RTH - CAPITAL COSTS - 1000):

PRESENT
WORTH 1972 1975 190 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 395 2450 1136
BASIN 22 SO 90

PIPES 451 3000 1800

RESIOUL 117 TOTAL 3024

NET CAPITAL T54

TABLE 11 S PRESENT NORTH- 0..#. COSTS

1972 1915 1950 1905 1990 2000 2010 2020

PLANT 461000/YR) a 0 0 0 0 23 28 3

SLUOGE (SIOO0/Rt) 0 0 0 0 0 5 1 a
SEVERS I1000BVi). 0 0 0 0 0 14 14 14

TOTAL I6000/TRB 0 0 0 0 0 44 49 SB

PRESENT VALUE AT BEGIN-
NING OF PERIOD 110001 0 0 a 0 a 330 3"0 0

PRESENT WORTH 1510001 0 0 0 0 0 49 a9 0

NET 0.+N. , 78.7742

TABLE III s TOTAL PRESENT WORTH

CAPITAL 411.000) 754
O.,M. 161000) is

LAND l10001 2

TOTAL 410003 835

TABLE IV I ANNUAL COSTS I1O00/ViA

1972 1975 1950 19I5 1990 2000 2010 2020

AMNUAL CAPITAL
TREATMENT PLANT 204 204 204
BASIN 10 to 10
PIPES .... 217 - ZIT _ 17

TOTAL O..N 0 0 0 0 44 49 9

TOTAL ANNUAL 0 0 0 0 0 476 42 491

NOTE I I ANNUAL COSTS O NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 2 AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORNWATER TREATIMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-39

1972 1915 1980 1963 1990 2000 2010 ZOZO

STORMNArER VOLUME ING)
1 YR STORM RUNOFF 0 0 0 S 11 14 is 20
ANNUAL RUNOFF 0 0 0 65 17l 205 256 290

SLUDGE QUANTITIES IDTYRI
SEDIMENT.oASIN 0 0 0 0 427 51 2  64 72S
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME s STORAGE PLUS TREATMENT

SLUDGE HANDLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I 2 PRESENT WORTH - CAPITAL COSTS - 110008.
PRESENT

WORTH 1912 1975 1930 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT IO64 3600 503
BASIN 223 at
PIPES sB? 3000 1199

RESIDUAL 69 TOTAL 1793

NET CAPITAL 1949

TABLE ii 3 PRESENT WORTH - C.OS. ,ITS

172 1975 1940 1983 t990 2000 2010 Z020

PLANT 1810001/RN 0 0 a 0 42 51 4 12
SLUDGE I 1100/YRI 0 0 0 0 10 12 16 is
SEWERS IB1OO/WVRI 0 0 0 0 14 14 14 14

TOTAL 10OO/YA•) 0 0 0 a 19 94 105

PRESENT VALUE AT eGIN-
"NG OF PERIOD f81OO1 0 0 0O SIT t11 104 0

PRESENT 10041tH 1610041 .. U. _ . J , 9., .

MET O.*0. 2911.94

TABLE III s TOTAL PRESENT WORTH

CAPITAL 1810001 1949
o*.K. S1001 295
LAND 111000) S

TOTAL 4110001 Z23

TABLE IV A ANNUAL COSTS 1610OO/YRA.

1912 1915 1o0 1985 1990 2000 2010 2020

ANNUAL CAPITAL ---

TREATMENT PLANT 217 21 27T 211.
BASIN 14 16 16 16
PIPES 217 217 211 211

TOTAL O.#M. 0 0 0 0 60 19 94 10S

TOTAL AMNUA 0 0 0 0 579 s90 606 61

NOTE 1 a ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDEO INDEBTEDNESS
NOTE 2 3 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS

C-t



F

STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-42

1912 195 1960 985 1990 2000 2010 2020

STOMNWATER VOLUME 4NG:
I YR STORN RUNOFF 0 0 0 2 4 • 5
ANNUAL RUNOFF 0 0 0 36 12 12 86 101,

SLUDGE QUANTITIES (OTITIt
SEDI ENT.SASIN 0 0 0 0 IGO 10 215 267
TREATNENT PLANT 0 0 0 0 0 0 0 0

TREATM84T SCHEME a STORAGE PLUS TREATNENT

SLUDGE HANLING a PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 3 EARTH

TAKE I & PRESENT WRTH - CAPITAL COSTS - 4510001.

PRESET
OAIN 1912 £1TS 1940 1985 1910 2000 2010 *020 RES Iial..

TREATMENT PLANT 502 1100 23?
-29N - -OQ - -3, -- IO

PIPES 59 200

RESIDUAL 13 TOTAL $51

NET CAPITAL ST

TABLE 11 8 PRESENT NOSRN - 0.4. COSTS

£912 1TS 1900 In$ 1990 2000 2010 2020

PLANT IS1OOITRI 0 0 0 0 1s I 21 256
SL UOGA I sl000/vRl 0 a 0 0 6 S
SELFERS 60604T RI 0 0 a 0 0 0 0

TOTAL 1510000) 0 0 0 0 2s 23 T21 34

PRESENI VALUE AT BEGIN-
NING OF PERIOD 161000 0 0 1t5 1i0 1&& S

PRESENT WORTH 610008 a a 0 0 41 1 S

NET 0.04.- 92.1112

TAILE III a TOTAL PRESENT WORTH

CAPITAL l61000 1
o.*". 161000 92

LAND 610005 1

TOTAL W 1OO0) 61

TABLE IV 8 ANNUAL COSTS IIO00TIVlI

1912 L9TS 1940 1oes 1990 000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 111 131 131 1 1
BASIN 1. 1. 1 1.
PIPES 14 14 14 14

TOTAL 0.*1 0 a 0 0 23 23 21 34

TOTAL ANNUAL 0 a 06 16 1o80 18T

NOTE I I ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONOD INDEBTEDNESS
NOTE 2 t AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS

.I



STORANATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 CU43&44&s448&41Irf,

1912 1975 110 1985 1990 2000 2010 2020

STORMUATER VOLUME INS)
I Y1 STORM RUNOFF 0 1? 34 39 84 106 121 .40
ANMUAL-RUNOP-F O- - 2 ..-.... .14. 108., - ".

SLUOGE QUANTITIES IOT/YR1
SEDIMENT.BASIN 0 350 TOO 1256 181 2257 2709 2940
TREATMENT PLANT 0 0 292 $24 is? 943 1132 1228

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT AT MUNICIPAL 'PLANT

SLUDGE HANDLING I PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 2 EARIN

TAIE I 8 PRESENT NORTH- CAPITAL COSTS - 161000)

PRESENT
WORTH 192 1975 1980 1985 1990 2000 20LO 2020 RESIDUAL

SLUDGE NANDUNG 171 29 269 230
BASIN 64460 11100 2219
BASIN 242 szC 321
PIPES 1466 2520 So
PIPES IT. 600 239

RESIDUAL 136 TOTAL 3522

NET CAPITAL 8381

TABLE II t PRESENT NORTH - O.+N. COSTS

1972 19175 1980 1985 1990 2000 2010 2020

PLANT 4S600YRI 0 a 9S 202 338 422 306 549
SLUDGE B1$OOO/vRI 0 0 18 54 49 81 13 19
SEVERS 161900/Val a 0 12 12 is Is Is IS

TOTAL 610001TRI 0 0 12 249 403 498 393 843

PRESENT VALUE At SEGEN-
NING OF PERIOD 1510001 0 a 110 1330 3186 3643 4351 0

PRESENT WORTH 1510008 0 a 448 55 931 31 32 0

NET 0.+%. - J, 851.9

TABE III : TOT1A PRESENT WORTH

CAPITAL 161000) @"8
0."K. 1610001 251
LAND 161000b 3s

TOTAL 81000 11S8

TABLE IV I ANNUAL COSTS I61000/VRI

1972 1919 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 20 20 20 20 20 20
BAS IN do 803 803 803 803 803
BASIN 59 59 59 s9
PIPES- 184 12 192 182 182 182
PIPES 43 43 43 43

TOTAL O.M. 0 0 128 249 403 498 9S 4S

TOTAL ANNUAL 0 0 1133 12S6 1513 1608 1OS 114

NOTE I a ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEONESS
NOTE 2 a AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

I.i



11T948tj1 81 T::WIM& PANiT CORPS OF 1i.GINFIRS - SURVEY SCPt STUDY

Ptaki A 9 cu-4411ISO

I912 lit &IS0 lies 1990 2000 I010 20"0

I V STORK RUOFP 0 4 69 10 72 16 is is

VANUiJL f1OFP a 934 1049 1102 1134 1344 1441 1447

SLUOGE QUANTITIES IOTIRI
SDINGNT. SIN 0 IO 2004 2067 2840 3340 3411 "AT1
TRIINT PLANT 0 0 0 a 0 0 0 0

I18m88T SCNEM 8 STOIRA PLUS TREATMENT

SLUDGE %ANOLINS & PIPE SLUDGE TO NUNICIPAL PLANT

SIDRA" SASIN a C R TI

TABLE I a PRESENT WORTH -CAPITAL COSTS - I1600)

WORT0 191* 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 41. 1600 1400 ILS

PLANT EXPANSION 6161 14850 0
SLUDGE iANDULNG 219 481 96

BASIN 106 1130 345
PIP"I 9t19 14390 3249

*ESIOUIL 394 TOTAL 102s

NiT CAPITAL 2144

TAKE 11 S PRISENT MO1 - 0,.4. COSTS

1912 1913 1980 1989 1990 R000 2010 20l

PLANT I I$0001SOI a 0 194 829 320 419 419
SLUOi IBIS00J ll a a IS to 14 14 Is to

SOINFS lsi0o8w 0 0 1 a& at 81 81 61

TOTAL 451006WVI a 0 18 288 425 4" Si1 Sit

PEIINI VALUE AT 94611-. -- f 
"  

-

KING OF 680 IOID 61006 a 910 265 4 3129 4, 4

P8855W? waTN 1516001 4 a us9 409 949 s"* 278 0

NIT 0.5. * 2899.29

TAK.E Il S TOTAL PRESENT TN

CAPITAL 168001 21404
0.01t. (&&Goal 2899
LAND 110001 130

TOTAL 9100b 24429

1AKE IV I ANNL COISTS 11000118l

1912 1$1s 1960 1905 1990 2000 2010 2629

AML CAIT"L
TREATMENT PLANT S 988 946 5l6 984 S84
PLANT !ISANSIO 1148 1146 1146 1144 1
%iua HOL ING 34 34 34 36 4 34
BAil IRS 129 1iz 129 12 1R
PlES 1l83s Il8 183 1183 1 l l83

TOTAL 0.*". 9 0 I9 a84 425 488 11 si

TOTAL AINUAL 0 0 2088 3343 3902 349 3994 Si9

NTE I s UMAL COSTS 00 NOT INCLUDE PRESINT OUTSTANDING BOWDED INDEBTEDNISS
NOTE 2 r AN INTEREST RATE OF 1 PiCENT WAS USED FOR ALL CALCULATIONS

j



STOiUNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , 49S&51

1912 115 1980 1965 1990 2000 2010 2020

STORKWATER VOLUME ING)
I YR STORK RUNOFF 0 15 31 36 41 51 74 9*
ANNUAL RUNOFF 0 232 44 SS 64 859 1011 134

SLUDGE QUANTITIES COT/YRS
SEOIMENT.BASIN 0 580 1160 1387 1415 2147 2527 3440
TREATNENT PLANT 0 0 0 a 0 0 0 •

TREATMENT SCHEME a STORAGE PLUS TREATMENT

SLUDGE HANDLING I PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - £41000).

WORTI 1972 1975 1940 1985 1990 2000 - 2010 '2020 RESIDUAL

TREATNENT PLANT 21I9 6700 o
BASIN 261 630 &so
PIPES 12n0 9"se
PIPES 1044 3600 1439

RESIDUAL IT TOTAL 254

NT CAPITAL 523

TABLE II 1 PRESENT WORTH - O.4. COSTS

197 Sol95 1980 1985 1990 2000 2010 2020

PLANT 161000/04) 0 0 0 161 1&& 214 252 44
SLUDGE I 0001yR8 0 0 0 40 40 S3 43 84
Soes 401000/1RI a 0 0 14 32 32 32 32

TOTAL I I1000RVltI 0 0 0 214 234 301 348 "S

PUESENT VALUE At IaGI*-
MING OF PERIO 181001) 0 0 S 92S 1141 2282 2850 0

PRESENT WORTH 4610008 0 0 0 383 5S4 343 I18 0

sT 0.O0. * 1502.a8

TABLE III TOAL PRESENT WORTN

CAPITAL 1810001 g234
O.*N. 61001 1502
LAND (10001 200

TOTAL 11110001 193

TAKE IV - ANNUAL COSTS 11000/148

1912 £915 1980 198s 1990 2000 2010 2020

INNUAL CAPITAL
TREATMENT PLANT 511 511 517 SIT 51T
ASIN 4S 45 4S 45 41

PIPES 214 214 214 214 214
PIPES 260 260 260 240

TOTAL 040. 0 0 0 216 234 301 348 45

TOTAL ANUAL 0 0 0. 993 1272 1339 1306 1503

NOTE I 8 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 a AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STOIWmATER TREATMENT PLANT CORPS OF ENGINEERS - IET SCOPE STUoY

PLAN A , CU-514&52

1912 1913 1900 19M5 1990 2000 2010 2020

ST14MATER VOLUME ING)
I VI STORK RUNOFF 0 9 19 22 Z3 30 32 35
ANNUAL RUNOFF 0 161 322 351 381. 441 4O3 324

SLUOGE QUANTITIES IOT/VRI
SEOINENT.BASIN 0 402 305 878 932 1102 1207 1310
TREATNENT PLANT 0 0 0 0 0 0. 0 0

TREATMENT SCHE1E s STORAGE PLUS TREATMENT

SLUDGE HANOLING a PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE ASIN s EATH

TAKLE I s PRESENT NORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 &5 1980 195s 1990 2000 2010 2020 RESIDUAL

TREATMENT PLAl 4012 11600 0
BASIN 114 4*0 126
PIPES 2 200 60

RESIDUAL I TOTAL 186

MET CAPITAL So"

TABLE Ii s PRESENT WORTH - .0,f. COSTS

1912 Ills 19 196" 1990 2000 2010 2020

PLANT 161000/101 a 0 0 5 9S 110 120 L1
SLUDGE 461000/TRI 0 0 0 23 23 21 so 32
SEiNAS *SxOOO/nOn 0 0 • 0 0 a 0 0

TOTAL IIOOOJYRID 0 0 • 10 120 136 11 164

PRESENT VALUE AT 1GIN-
NING OF PERIOD 161000b • a 0 492 909 1021 111.2 •

PRESENT NORTH 1610001 0 • • 204 26" 153 34 •

NET 0..4. 0 111.643

TAE. III TOTAL PRESENT WORTH

CAPITAL 310008 5062
O.M. 41110002 111

LAND0 1140001 8

TOTAL (31000) 509T

TAILE IV I ANNUAL COSTS ll1000/TI

1912 I91$ 190o los 199 2000 20L 2026

ANNUALCAP-TM. .-.. ... . . .... .
TREATMENT PLANT 95 8Is 93 95 095 a"5
BASIN 30 3o 30 30 30
PIPES 14 14 14 14 go

TOTAL 0.,M. " 120 120 13 l 164.

TOTAL ANNUAL 0 0 0 1060 1060 1019 1092 1105

NOTE I s ANNUAL COSTS 0W NOT INCLUDE PRESENT OUTSTANDING BONOED INDEITEDESS
NOTE 2 8 AN INTEREST RATE OF 'PERCENT hAS USED FOR ALL CALCULATIONS



I

STORWATER TRL-AT14ENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-$1AS8

1P72 1915 19580 1985 1990 2000 2010 2020

STOANATER VOLUME ING)
I YR STORM RUNOFF 0 2 S 23 42 48 54 59
ANNUAL RUNOFF 0 32 64 335 606 693 791 867

SLUDGE QUANTITIES IOTIYRI
SEDIMENT.BASIN 0 46 93 489 884 1011 1163 1265
TREATMENT PLANT 0 a 39 204 369 422 48 528

TREATMENT SCHEME s STORAGE PLU4 TIEATMENIA+kT. NUWALJJ lT. . . ..

SLUDGE HANDLING 8 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN t EARTH

TABLE I t PRESENT WORTH- CAPITAL COSTS - 1510001

PRESENT
NORTH 1972 lts 1900 1985 1990 2000 2010 2020 RESIDUAL

SLUOGE HANO.ING a 145 145 124
BASIN 203 3SO 69
BASIN 136 40 163
PIPES 1996 3430 685
PIPeS GO 300 119

RESIDUAL 45 1OTAL 1186

NET CAPITAL 2471

9ABLE I a PRESENT WORTH - O.*R. COSTS

19 191 180 1981S 1990 2000 2010 2020

PLANT 1S1OOIR) 0 0 1* 07 15$ 102 20 226
SLUDGE f$1000/Vat 0 0 3 1 33 31 43 41
SEWERS 4610001/T 0 a 17 al is II 1 1 1I

TOTAL I1000/VtRI 0 31 123 211 238 271 294

PRESENT VALUE AT SEGIN-
NING OF PERIOD 1610001 0 329 8* 1sO IT93 IV$& 0

pRESNT WORTH 6610003 0 0 191 264 461 2*9 151 0

NET 0.44. - 136.67

WALE il1 3 TOTAL PRESENT WORTH

CAPITAL 1110001 2411
O.*". 41610001 136S
LAND l10001 97

TOTAL IslOOOl 3933

TABLE IV 3 ANNUAL COSTS | 1000/VRI

1972 197S 1980 1915 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 11 11 11 11 11 11
IASI" 25 25 25 25 as 25
BASIN 33 33 33 33
PIPiES 248 248 248 246 248 248
PIPES 21 21 21 21

TOTAL 0.0. 0 0 37 123 211 231 21 294

TOTAL ANNUAL 0 0 322 401 551 571 611 634

NOTE .1 # ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDIESS .
NOTE 2 S AN INTEREST RATE OF 7 PERCENT UAS USED FOR ALL CALCUJLAT IONS



STORKNWATOR TArEENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 CU-03

1972 1915 1960 1.989 1990 *000 2030 2020

STORNWATER VOLUME INS)
I YR STOR RUNOFF 0 to 36 37 39 41 43 4S
ANNUAL RUNOFF a 253 504 524 543 561. 676 ?75

SLUDGE QUANTiTIES IOT/YRI.
SEDIMENT.SASIN 0 349 738 165 1la 848 969 1131
TREATMENT PLANT 0 0 308 319 331 354 413 412

IREAIMENT SCHEME & STORAGE PLUS TREATMIENT AT UNICIPAL PLANT

SLUDGE HANDLING 2 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I & PkrESENT WORT" - CAPITAL COSTS - I£1000)

PRESENT
WORTH 1912 1915 1980 1965 1990 2000 2010 2020 RESIDUAL

SLUDGE NAMMING 114 183 163 156
BASIN 149 600 119
PIPES 276 475 94

RESIOUAL 14 TOTAL J1
i

NET CAPITAL 12?

...........- - TABLE ItIt PRESENT WRMH -_0.. COST$_

1972 1415 1960 19S 1990 2000 2010 *020

PLANT I6IOO/YR) 0 0 153 144 IS 193 229 25
SLUOGE 1$1000/YRI 0 0 21 22 22 23 21 31
SEWERS #1000/YR) 0 0 2 2 Z 2 2 2

TOTAL 1 OOOIYRI 0 0 LIT 191 205 219 255 292

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1610001 0 0 TS4 413 1493 1610 19253 0

PRES NT WORTH 581000) 0 0 440 ir 441 251 147 0

i1 0..M. - 1611.9

TASLE i1 9 TOTAL PRESENT WORTH

CAPJTAL I 1000) 727
O. *. (61000) L411
LAND 4610001 164

TOTAL (610001 2511

TABLE IV I ANNUAL COSTS I~tOOOIYR)

1I1I 195 1960 1965 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 14 14 14 1#6 14 14
$$IN 43 43 43 43 43 63
PIPES 34 34 34 34 34 34

TOTAL O.#N. 0 0 1T 191 205 219 25s 29

TOTAL ANNUAL 0 0 264 26) 21 311 341 49

Noe I a NNUAL COSTS Du NOT INCLUDE PRESENT OUTSTANDING OONEO iNDEIITEDESS
NOTE 2 2 AN INTEREST RATE O I PERCENT WAS USED FOR ALL CALCULATIONS



1

STORISWAIER TIREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 0 CU-59

1912 11 1960 1985 1990 2000 2010 2020

STRNMWATER VOLUME IN141
I YR STORM UNOFF 0 L4. 28 29 30 30 30 30

ANNUAL RUNOFF 0 3 521 556 585 56o SOS $as

SLUOGE QUANTITIES IDTIYRI
SEDlNENT.6ASAN 0 494 96 1042 1442 1462 1462 1462

TREATNENT PLANT 0 S 0 0 0 0 0 0

TNEATMEN SCHNEE STORACE PLUS TREATMENT

SLUDGE HANMlING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE 1 2 PRESENT WORTH - CAPITAL COSTS- £1000)

PRESENT
WORTH 1972 1975 1960 198S 1990 2000 2010 z02 RESIOUAL

TREATMENT PLANT 3500 5500 5500 4713
PLANT EXPANSION 3016 10400 LA4W

SLUOGE HANDLING 124 195 195 167

%AS IN 3641 6600 1319
PIPES 2419 4SO0 699

RESIDUAL 331 TOTAL 6556

NET CAPITAL 12629

TABLE 11 s PRESENT WORTH - o.*M. COSTS

1912 113 190 19s 1990 2000 2010 2020

PLANT 1000/YRI 0 0 32 91 149 169 169 169
SLUOGE ISIDOOYR) 0 a 4 5 7. 7 1 ?
SEWERS 6IOGOOIORI 0 0 21 22 *2 22 U 2*

TOTAL (11000/R3 a a 60 123 199 199 199 199

PRESENT VALUE AT IEGIN-

AIlNC OF PERJO0D ISID) - 0 a 360 666 1400 1400 1 "00 0

PRESENT WORTH 1$10001 0 0 2*1 2T6 414 210 tOT 0

NET 0.#N. - 1230.11

. .. A-LE-Il-. TOTAL- P-,- -... .. ,

CAPITAL £61000) 12629

O.4R.. 16t1000 1230
LAND 461000) so

TOTAL 4610001 14109

TABLE IV a ANNUAL COSTS I6IO001VR).

112 Ills 1930 ties 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 424 424 424 424 424 424
PLANT EXPANSION 602 602 402 602
SLUDGE HAMOL INS 15 1 15 13 1S IS
BSIN 471 471 41 417 471 41
pIPeS 3*5 uas 325 325 325 325

TOTAL 0.4 0 0 40 12 19 199I 199 1I9

TOTAL ANUAL 0 0 1S03 134 2245 2245 2245 224s

NOTE I s ANNUAL COSTS 00 NOT INCLUOE PRESENT OUTSTANDING BONDED INOEBTEDNESS
NOTE 2 a AN INTEREST RASE OF 1 PERCENT MAS USED FOR ALL CALCULATIONS



STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN A . CU-6&6IW&63E64d

1972 1975 1980 1985 1990 2000 2010 2029

STOR1MATER VOLUME ING)
I YR STURM RUNOFF I1 63 85 81 89 92 92 92
ANNUAL RUNOFF 1484 1543 1603 1631 1659 1725 1725 1125

SLUDGE QUANTITIES IOT/WRI
SEDIMENT.SASIN 1053 1095 1138 1156 2521 2622 2622 2622
TREATNENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING I PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN : CONCRETE

TABLE I : PRESENT WORTH - CAPITAL COSTS - ISIO00)

PRESENT
WORTH 1972 1975 1960 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 6962 7800 ?8o 5569
PLANT EXPANSION 4436 15000 2099
SLUDGE HANDLING 606 680 680 45
BASIN 13957 10 1710
PIPES 41354 50647 50&6

RESIDUAL 579 TOTAL 14931

NET CAPITAL 66738

TABLE 11 : PRESENT NORTH - O.N.M COSTS

1972 1q75 1960 1985 1990 2000 2010 2020

PLANT IS1000/YRI 0 95 99 364 638 664 664 664
SLUDGE ISIO00/R) 0 5 S 5 12 13 13 13
SEWERS ISIOO0YR) 0 253 253 253 253 253 253 253

TOTAL IsO001/YR) 0 354 358 623 904 930 930 930

PRESENT VALUE AT BEGIN-
NING OF PERIOD iSI00) 0 1461 2013 3133 6444 6535 6535 0

PRESENT NORTH 1G1000) 0 1192 1171 1299 1906 982 499 0

NET O. . - 7053.Z

TABLE III S TOTAL PRESENT WORTH

CAPITAL (61000) 66731 " .---
O.9N. M D1000) 1053

LAND I$1000) 20

TOTAL O61000) 73Li

TABLE IV a ANNUAL COSTS IS 000/Yl

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATNENT PLANT 602 602 602 602 602 602 602
PLANT EXPANSION 1157 1157 1157 1151
SLUDGE HANOLING 52 52 52 52 52 52 52
OASIN 1238 1238 1238 1238 1230 1238 1238
PIPES 3668 3668 3668 366 3668 3668 3668

TOTAL 0..N. 0 354 358 623 904 930 930 930

TOTAL ANNUAL 0 5915 5919 6164 1623 7649 T649 1649

NOTE I $ ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



SWORNWATEK TREATNENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A 9 CU-61E&62

1972 19l 190 1985 L990 2000 2010 2020

STORNIMATER VOLUME INGJ
I YR SOa RUNOFF 0 Z3 47 49 51 54 54 54
ANNUAL RUNOFF 0 340 601 738 795 958 958 958

SLUDGE QUANTITIES IDTIYRI
SEDINENT.BASIN a 341 463 523 120 1456 1456 1454
TREATMENT PLANT 0 0 0 0 0 0 0

TREATNENT SCHEME : STORAGE PLUS TREAT4IT

SLUDGE HANDLING : PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN 2 CONCRETE

TABLE 1 8 PRESENT NORTH - CAPITAL COSTS - £SO01 -

PRESENT
WORTH 1972 ITS 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 1209 1900 1900 1628
PLANT EXPANSION 1659 4000 0
SLUDGE HANOLING 327 514 514 440
BASIN 5963 10250 2049

PJPJS---11-- -- - 39 _?,

RESIDUAL 161 TOTAL 4158

NET CAPITAL 9116

TABLE 31 a PRESENT WORTH - O.*M. COSTS

1972 19?5 1980 4985 1990 2000 2010 2020

PLANT ISIO00/YRI 0 0 42 164 305 368 368 368

SLUDGE ISIOOO/YRI 0 0 2 2 6 7 7 7

SEWERS ISIGOO/VRI 0 0 0 0 0 0 0 0

TOTAL 1 $1 O0PYR) 0 0 45 168 312 377 377 377

PRESENT VALUE AT BEGIN-

NING OF PFRIOG 1$10001 0 0 438 985 242L 2648 2648 0

PRESENT WORTH 1810001 0 0 255 408 116 398 202 0

MET .*N. * 1980.71

TABLE III s TOTAL PRESENT WORT"

CAPITAL £810001 9116
E.E. IslOOO 198O
LAND £81000) 77

TOTAL 10001 1lT4

TABLE iV s ANNUAL COSTS £$100YfRI

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 146 146 144 146 146 146
PLANT EXPANSION 301 308 308 308 306
SLUDGE HANDLING 39 i9 39 39 39 39
BASIN 742 742 742 742 742 742
PIPES 14 L4 14 14 14 14

TOTAL 0.#K. 0 0 45 168 312 377 377 37

TOTAL ANNUAL 0 0 96a 1419 1564 1628 1628 1626

NOTE 1 r ANNUAL COSTS D NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORMWATER TREATMENT PLANT CORPS OF ENGINEE#IS - SURVEY SLOPE STUDY

PLAN A . CU-63M

1972 1975 1980 1985 1990 2000 2010 2020

STORMNWATER VOLUME NGI
I YR STORM RUNOFF . ... --..J . . . . ... J.. . .1 ...... 1 . . 13 .. . 3k_ .

ANNUAL RUNOFF 0 97 194 200 207 233 Z33 233

SLUDGE QUANTITIES (OT/YR)
SEDIMENT.BASIN 0 181 363 3?5 517 582 582 582
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENI

SLUDGE HANDLING : PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN CONCRETE

TABLE I t PRESENT WORTH - CAPITAL COSTS - (10001

PRE SENT
NORTH 1972 195 1980 1985 1990 2000 2010 2020 RESIDUAL.

TREATMENT PLANT 2546 4000 4000 3427
PLANT EXPANSION 2898 9800 1371"
SLUDGE HANDLING 136 215 215 184
BASIN 1489 2560 511
PIPES 11b 200 39

RESIDUAL 214 TOTAL 5536

NET CAPITAL 6973

TABLE 11 . PRESENT WORTH - O. M. COSTS

1972 197S 1980 L985 1990 2000 2010 2020

PLANT (S1000/YRI 0 0 12 35 60 67 67 67
SLUDGE ( SO00/YRI 0 0 1 1 2 2 2 z
SEWERS ( IOOO/YRI 0 0 0 0 0 0 0 0

TOTAL (sIQOO/YR) 0 0 14 38 63 71 71 71

PRESENT VALUE AT BEGIN-
NING OF PERIOD 151000) 0 0 108 208 474 502 502 0

PRESENT WORTH ($10001 0 0 63 8b 140 75 34 0

NET O..M. - 404.032

TABLE III : TOTAL PRESENT NORTH

CAPITAL IS1000) 6973
O.+M. so00) 404
LAND (s1OOO 28

TOTAL (S1000) 7405

TABLE IV x ANNUAL COSTS IS1000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 308 308 308 308 308 308
PLANT EXPANSION 156 756 756 754
SLUDGE HANDLING .... .. - 16 16 16 16 16 14
BASIN 165 165 165 185 183 15
PIPES 14 14 14 14 14 14

TOTAL 0.+M. 0 0 14 38 63 71 71 it

TOTAL ANNUAL 0 0 540 563 1345 1353 1353 1351

NOTE 1 3 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 1 AN INTEREST RATE OF I PERCENT WAS USFD FOR ALL LALCULATIONS
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V010AER, TREATMNT PLANT CLRPS OF ENLINLERS - SURVEY SCOPE STUDY

PLAN A . CU-ASE

1972 1975 1980 1985 1990 2000 2010 2020

STaONWATER VOLUPE (MGl
I TR STCRM RUNOFF i8 Is in 18 18 i8 18 I
ANNUAL RUNUFF 347 347 347 341 341 347 347 347

S.UDGE QUANTITIES IDTIR)
SEUI"ENT.BASIN 246 246 246 246 527 527 527 52?

TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TREATMENT

SLUDGE HANDLING & PIPE SLUDGE TO MUNICIPAL PLNT

STORGE BASIN G CONCRETE

. .. ... . .TABLE -I. XPRESLNT WORTH - CAPITAL COSIS.- ($OOO -

PRESENT
WORTH 1972 Isi7 1980 1985 1994 200 2010 2020 RESIDUAL

TREATMENT PLANT 3659 4100 4100 2927

PLANT EXPANSION 2662 9000 1259

SLUDGE HANDLING 103 114 116 82
BASIN 2791 3420 342

PIPES 489 600 60

RESIDUAL 181 TOTAL 4612

NET CAPITAL 9525

TABLE I S PRESENT WORTH - O.4M. COSTS

1972 1915 1980 1s98 1990 20040 2010 2020

PLANT (1000/YR) 0 21 21 71 133 133 133 133
SLUDGE I1000/yk) 0 1 1 1 2 2 2 2

SEWERS ISIOO/Y,) 0 2 2 2 2 2 2 2

TOTAL 1 U1000/YR) 0 25 25 a1 139 139 139 139

PRESENT VALUE AT BEGIN-
NING OF PkRIOD £510001 0 105 220 453 977 971 97 0

PRESENT WORTH ISO00 a 86 128 Is? 289 147 74 0

NET U.*M. - 913.497

TABLE III : TOTAL PRESENT INRTH

CAPITAL (510001 9525
O.*". ($0l0, 913

LAND ($10001 23

TOTAL 151000) 10461

TABLE IV : ANNUAL COSTS SIO00/YR)

1972 1915 1980 1985 1993 ZOO 2010 2020

ANiUAL CAPITAL
TREATMENT PLANT 316 316 316 316 316 316 316
PLANT EXPAhSICN 694 694 694 694

SLUDGE HANDLING a a 8 a a 0 8
ASI N 247 241 247 247 247 247 247

PIPES 43 43 43 43 43 43 43

TOTAL O.4M. 0 25 25 81 139 139 139 .39

TOTAL ANNUAL 0 92 642 69d 1450 1450 1450 1450

NOTE I a ANNUAL COStS 0U NOT INCLUDL PRESLNT DUT51ANUING BONUED INflhTEONESS
NOTE 2 AM INTERE$T itAIlt OF 1 PEiCtfl wAS USEU FUR ALL CALCULATICRS

&



STRMWAIER TREArMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-64NE&65

1972 tTS 1980 1985 1990 2000 2010 2020

STORNWATER VOLUME ING)
I YR STORM RUNOFF a a a 0 S 8 0 S
ANNUAL RUNOFF 172 LT2 172 172 172 172 17 IT

SLUDGE QUANTITIES IDT/YR)
SEDIMENT.BASIN Izz 122 122 122 261 261 261 Z61

TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREATNMT

SLUOGE HANDLING PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN S CONCRETE

TABLE I PRESENT WORTH - CAPITAL COSTS - 1$10001

-. PRESENT
wORTH 1912 L915 190 1955 1990 2000 Z010 2020 RESIDUAL

TREATMENT PLANT 3124 5500 3500 2498

PLANT EXPANSION 4436 15000 2099

SLUDGE HANDLING 190 213 213, 152
BASIN 1167 1430 143
PIPES 1183 1450 145

RESIDUAL 195 TOTAL 5039

NET CAPITAL 9906

TABLE It 4 PRESENT WORTH - O+N. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT I10OO/YR) 0 10 to 36 66 66 66 66
SLUDGE I $1OOO/YR a 0 0 0 I I I I
SEWERS 6s1000/YRI 0 1 ? 7 7 7. 7 1

TOTAL 4 1000/TRI 0 18 is 4 4 14 74 74

PRESENT VALUE AT BEGIN-
NING OF PERIOD 411000 0 75 132 244 525 525 $25 0

PRESENT WORTH £110001 a 61 Ti 102 155 7B 40 0

NET 0.441. 5 516.794

TABLE III . TOTAL PRESENT NORTH

CAPITAL 4 10001 9906
O.+". 111000) 516

LAND (110003 20

TOTAL 11000) . 10443

TABLE IV I ANNUAL COSTS IBIOOOITI

1972 1975 1900 1995 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 270 270. 270 270 270 270 270

PLANT EXPANSION ILS I1S? 1151 1151
SLUDGE HANDLING 16 16 16 16 16 16 16
BASIN 103 103 103 103 103 103 10
PIPES 104 104 104 104 104 104 104

TOTAL O.*M. 0 18 1 46 14 14 74 T4

TOTAL ANNUAL 0 513 513 541 1727 1721 1721 Alai

NOTE I t ANNUAL COSTS O NOT INCLUDE PRESENT OUTSTANDING BONDED INOEITEDNESS
NOTE 2 s AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STOIWuATAR TRFATMNNT PLANT CV... . PS Of EIoINEERS - SURVEY SCOPE S.TUQ- . .

PLAN A 9 CU-"4

1972 1975 l80 1985 1990 2000 2010 2020

STORKNATER VOLUME |")
I vlt STORN RUNOFF 0 is 31 32 34 3 37 3

ANNUAL RUNOFF 0 a19 438 476 514 643 643 443

SLUDGE QUANTITIES, |DT/TRI
SEDINENT.BASIN 0 "10 821 692 1289 1607 1607 1B01
TREAT1ENT PLANT 0 0 0 0 0 0 0

TREATNENT SCHENE 2 STORAGE PLUS TREATMINT

SLUGE HANDL ING : PERIODIC RENOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN S EARTH

TABLE I 9 PRESENT WORTH - CAPITAL COSTS - £51000)

PRESENT
WORTH 1972 1915 1980 1915 1990 2000 2010 200 RESIDUAL

TREATMENT PLANT 954 1500 1500 1285
PLANT EXPANSION 976 3300 441
BASIN 171 295 54

PIPES 3142 5400 1079

RESIDUAL 111 TOTAL 2886

NET CAPITAL 5133

TABLE 1 A PRESENT WORTH- O.N. COSTS

1972 4975 1980 1965 1990 2000 2010 2020

PLANT IS 00/YRJ) 0 0 15 67 12 160 160 160
SLUDGE I IOOO/YRI 0 0 20 22 32 40 40 40

SEWERS ( 1000/Y1R 0 0 26 26 26 26 26 Z6

TOTAL O41000/V RI - 0 62 117 Is? 227 227 227

PRESENT VALUE AT BEGIN-
NING OF PERIOD 181000) 0 0 369 624 1459 1600 1600 0

PRESENT WORTH 1110001 0 0 214 259 431 240 122 0

NET O.N". 1268.76

TABLE 1i 9 TOTAL PRESENT WORTH

CAPIT. £6100) 5133
O.*". 451000) 1260
LAND #$1000) 79

TOTAL £1100) 4461

TABLE IV: ANNUAL COSTS (SIO061YRI . . . . . ...

1972 1973 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATENT PLANT 115 115 115 115 113 115
PLANT EXPANSION 254 254 254 254
BASIN 21 21 21 21 21 21
PIPES 390 390 3o 390 390 390

TOTAL O..N. 0 0 42 11t 17 - 227 227 227

TOTAL ANNUAL 0 0 590 443 970 10x 1010- 1010

NOTE 1 a NUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANOING BONOEO INOEBTEONESS
NOTE 2 1 AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORMANTER TREATMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN A , CU-6T 9 11

1912 1915 1980 1983 1990 2000 20L0 2OZO

STORNMATER VOLUME MG)
I TR STORM RUNOFF 0 ? 1S 1 21 27 32 39
ANNUAL RUNOFF 0 I15 232 272 313 405 486 579

SLUDGE OUANTITIES IDTIYRI
SEDIMENT.BASIN a 290 SO 681 782 1012 1215 1441
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT

SLUDGE HANDLING : PERIODIC RENOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I x PRESENT NORTH- -CAPITAL COSTS - SL100'

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL.

TREATMENT PLANT 1991 4800 0
BASIN 124 300 90
PIPES $is 1250 315

RESIDUAL to TOTAL 445

NET CAPITAL 2616

TABLE 11 P PRESENT ORTH - 0.444. COSTS

1972 1975 1980 1985 1990 2000 ZO10 2020

PLANT .... ISO00/YR .. O....- 0 . . 78, .... _. T.... ,244
SLUDGE ($1000YR) 0 0 0 19 19 25 30 36
SEWERS IS1OO/YR) 0 0 0 6 6 • 6' •

TOTAL SIOOO/TR) 0 0 0 104 104 132 15 13?

PRESENT VALUE AT BEGIN'-
NING OF PERIOD 1510001 0 0 0 426 331 1021 1212 0

PRESENT NORTH ISL003 0 0 0 IT7 246 153 92 0

MET 0.+06 - 669.393

TABLE III s TOTAL PRESENT WORTH

CAPITAL (51000) 2616
0o.4. ($10001 669
LAND 451000) 44

TOTAL ($10001 3329

TABLE IV : ANNUAL COSTS 4I300VtRI

1972 1975 1980 1935 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 3?0 370 30 37O 310
BASIN 21 21 at 21 21
PIPES 90 90 90 90 90

TOTAL O.oM. 0 0 0 104 104 132 Ise iV.

TOTAL ANNUAL 0 0 0 38 5" 61S 540 469

NOTE I I ANNUAL COSTS O0 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTiRESr RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORN ATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUO

PLAN A s CU-68

1972 1975 1980 1985 1990 2000 2010 2020

STORNWATER VOLUME ING)
I YX STORM RUNOFF 0 12 25 25 25 25 25 2s

ANNUAL RUNOFF 0 248 496 496 496 496 496 496

SLUDGE QUANTITIES IDT/YR)
SEOIMENT.BASIN 0 4"S 930 930 1240 1240 1240 1240

TREATNENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TEATNE1T

SLUDGE HANDLING I PIPE SLUDGE TO MUNKEPAL PLANT

STORAGE BASIN I CONCRETE

TABLE I PRESENT NORTH - CAPITAL COSTS - (61000)

PRESENT
WORTH " 7* 1975 1980- 1 '.990 2000 -- -A0.. 2.030- RESID"A -

TREATMENT PLANT 3246 s1O 5100 4370

PLANT EXPANSION 32S3 11OO 1539

SLUDGE HANDLING L8 283 283 242

BASIN 2648 4550 909

PIPES 4033 6930 1385

RESIDUAL 327 TOTAL 8449

NET CAPITAL 13033

TABLE It I PRiSENT NORTH - O.*6. COSTS

1972 &ITS 1980 1985 1990 2000 2010 2020

PLANT ISAO /YR) 0 0 30 8 143 143 .143 143

SLUDGE |•lsOoI RI 0 0 4 4 6 6 6 6

SEWERS ISliOOYR) 0 0 34 34 34 34 34 34

TOTAL 11O00/VRI 0 0 TO 126 184 184 184 184

PRESENT VALUE AT BEGIN-
NING OF PERIOD 16510005 0 0 403 638 1297 1297 1297 0

PRESENT WORTH 65$1000) 0 0 234 264 383 195 99 0

MET O.#N. - 1177.3

TABLE Ill a TOTAL PRESENT WORTH

CAPITAL 8$1000) 13033
O.*M. 161000) 1171
LAND I6sOOO 45

TOTAL 8$10008 14255

TABLE IV s ANNUAL COSTS I$1000IYRV

1972 1q15 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 393 393 393 393 393 393

PLANT EXPANSION 849 849 649 449

SLUDGE HAND. ING 21 21 21 21 21 21

BASIN 329 329 329 329 329 329

PIPES 501 501 501 Sol 501 So

TOTAL O..R. 0 0 70 126 184 164 184 184

TOTAL ANNUAL 0 0 1316 1313 2280 2280 2280 2180

NOTE I s ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULAIIONS



STURMWAIER TREATMENT PLANT CORPS OF ENGINEERS - SURVEV SOPE STUDY

PLAN A , CU-69470

oiT2 1975 190 1965 &990 z00 2010 2020

STORMrATER VOLUME (MI
V tSTORK RUNOFF 0 42 84 97 90 95 99 101

ANNUAL RUNOFF a S92 11 4 1226 1260 1S0 14T 1432

S.LUGE QUANTJ TIES IDT/YR)
SEOIMENT.BASIN 0 1110 2220 2296 3170 3155 4167 458
TREATENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME a STORAGE PLUS TREATMENT

SLUDGE HANDLING c PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BSIN % CONCRETE

TABLE I a PRESENT WORTH- CAPITAL COSTS - £11000)

PRESENT
WORTH 19g2ra 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 5092 6000 B000 6so
PLANT EXPANSION 4664 15770 220?

SLUDGE HANDLING To 110 110 94
BASIN 11290 19400 3070
P ES 2362 4060 lil

RESIDUAL 53? TOTAL 13850

NET CAPITAL 22943

TABLE 1 s PRESENT WORTH - 0.40. COSTS

1972 19?, 19i0 1985 1990 2000 2010 2020

PLANT s|1000/YR1 0 0 73 215 367 435 403 532
SLUDGE 8ia800/YR) 0 0 11 1 1 18 20 22
SEWERS IAIOO/YRI 0 0 20 20 20 20 20 20

TOTAL 01IOOO/YR) • 0 0 104 247 403. 474 524 574

PAESENT VALUE AT BEGIN-
NING OF PERIOD 1LOOO) 0 0 722 1335 3035 3509 39 0

PRESENT WORTH £01000) 0 0 420 S54 912 527 294 0

NIT O.,M , 2709.74

TABLE III a TOTAL PRESENT NORTH

CAPITAL 1510001 22943
O.*4K. £$10001 2709

LAND (1000) 120

TOTAL £81000) 25772

TABLE IV 2 ANNUAL COSTS |$1000V/R)

Agr2 1975 1980 1985 1990 2000 2010 2020

ANAL CAPITAL
TREATMENT PLANT 611 6&T 617 617 617 6IT
PLANT EXPANSION 121? IZT 12ti £217

SLUDGE HANDLING a a a 0 a a
BA IN 1404 1404 1404 1404 1.04 1404
PIPES 293 293 293 293 293 293

TOTAL 0.#M. 0 0 104 247 403 414 524 574

TOTAL ANNUAL 0 0 2429 2572 3945 401. 406, 4116

NOTE I a ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BOND.O AN.BTEDNESS
NOTE 2 I AN INTEREST RATE OF 7 PERCENT WiS USED FOR ALL CAUULATIW$



SORtNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVY SCOPE STUDY

PLAN A * CU-7374

19T2 ILI" Soso J."5 1990 2000 20 10 2020

STORIWATER VOLUME ING
I YR STORN UNOFF a 0 0 0a 9 la
ANNUAL RUNOFF 0 0 0 0 0 126 153 191

SLUDGE QUITITIES lOT/Vtl
SEDINENT.BASIN 0 0 0 0 315 392 4T1
TREATNENT PLANT a 0 0 0 0 a 0 0

TREATNENT SCHEME s STORAGE PLUS TREATMENT

SLUDGE HANDLING 3 PERIODIC REMOVAL TO LANDFILL Ot RECYCLE

STORAGE OASIN s EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - 181000) .

PRESENT
WORTH 1972 1975 1980 19&5 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 41 3000 128T
BASIN 2? Igo 108
PIPES 215 1430 858

RESIDUAL 87 TOTAL 2253

NET CAPITAL 605

1972 1915 1980 1985 1990 2000 2010 2020

PLANT 641000/YRI 0 0 0 0 0 31 38 4T
SLUDGE 181000/Yt) a 0 0 0 0 7 9 it
SEWERS I IOQO/WR) 0 0 a u a 7 T 1

TOTAL IIOO/YRI) 0 0 0 0 0 46 54 6

PRESENT VALUE AT BEGIN-
NING OF PERIOD 181000) 0 0 0 a 0 356 427 0

PRESENT WORTH 181000) 0 0 0 0 0 53 32 0

NET 0.M * 86.281

TABLE 111 3 TOTAL PRESENT WORTH

CAPITAL 1610001 605
O.*%. O61000) 8
LAND 1610008 3

TOTAL 181000) 695

TABLE IV t ANNUAL COSTS 11000/I .

1972 1975 1980 198s 1990 2000 2010 2020

ANUAL CAPITAL
TREATMENT PLANT Z31 231 231
BASIN 13 13. 13
PIPES 103 103 103

TOTAL 0.A0. 0 0 0 0 0 46 54 44

TOTAL ANNUAL 0 00 -0 0 394 403 415

NOTE I & ANNUAL COSTS 00 NOT INCLUODE PRESENT OUTSTANDING BONDED INOEBTEDNES
NOTE 2I SAN IWIST BIRE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORMNATER TREATMENT PLANT CORPS OP ENGINEERS - SURVEY SCOPE STUDY

PLAN A * CU-T576

1972 19TS 1960 1985 1990 ZOO0 2010 2020

STOA NATER VOLUP4E ING)
I YR STORM RUNOFF 0 4 0 0 0 10 11 14
ANNUAL RUNOFF 0 0 0 a a 154 185 230

SLUDGE QUANTITIES IOT/YKI
SEDIMENT.BASIN 0 a 0 0 0 305 42 515
TREATMENT PLANT a 6 0 0 0 0 0 0

TREATENt SCHIEME A STORAGE -PLUS TMATSEL ..

SLUDGE HANDLING 3 PERIODIC RENOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN £ EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - (SIOOO)

PRESENT
WORTH 1972 195 1180 1983 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 494 3300 1413
BASIN 30 200 120
PIPES 186 1240 744
TREATMENT PLANT a 0 0

RESIOUAL 88 TOTALi 2219

NET CAPITAL ;24

TABLE II s PRESENT WORTH- 0.4'. COSTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT (SlO00RI 0 0 0 0 0 38 46 ST.
SLUDGE ISIOOO/YRI 0 0 0 0 0 9 11 14
SEWERS ISl00/TRI 0 0 0 0 0 4 6 A

TOTAL IS1000/R1 • 0 0 0 0 0 4 64. is

PRESENT VALUE AT BEGIN-
NING OF PERIOD 110001 0 0 0 0 0 415 498 0

PRESENT NORTH (41000) 0 0 0 a 0 62 38 0

MET 0.*i. * 100.624

TABLE III * TOTAL PRESENT NORTH

CAPITAL 681000) 624
O.*M. W41000) 100
LAND 461000) 4

TOTAL 1410001 129

TABLE IV I ANNUAL COSTS Is100/YR)

1972 1915 1960 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 254 254 234
BASIN 14 14 14
PIPES 89 B9 B9
TREATMENT PLANT 0 a

TOTAL 0.40. 0 0 0 0 0 54. 64 TO,

TOTAL ANNUAL 0 0 0 • 413 423 431

NOTE I & ANNUAL COSTS 00 NOT INCLUOE PRESENT OUTSTANOING BONOED INOEBTEONESS
NOTE 2 a AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS



STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , C-77

L972 19T5 1980 1985 1990 2000 2010 2020

STORIMATER VOLUNE INGO
I YR STOIA RUNOFF 0 0 0 0 0 6 5
ANNUAL RUNOFF 0 0 0 a 0 ST 105 132

SLUDGE QUANTITIES IOTIYR)
SEDIMENT.BASIN 0 a 0 0 0 211 262 330
TREATKENT PLANT 0 0 00 0 0 0 .0

TREATNENT SCHEME a STORAGE PLUS TREATNIT

SLUDGE HANDLING 5 PERIODIC RENOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I s PRESENT WORTH- CAPITAL COSTS - (s1003

PRESENT
WORTH 197Z 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATNENT PLANT 319 2500 1072

BASIN zz ISO 90
PIPES 30 200 120

RESIDUAL 49 TOTAL 1282

NET CAPITAL M75

TABLE 11 I PRESENT WORTH - O.+M. COSTS

1912 1915 1980 1965 1990 2000 2010 2020

PLANT (s0ooo/YR) 0 0 0 0 0 21 26 33
SLUDGE o61000/yR 0 0 0 0 0 5 6 a
SEWERS (iAOOO/YRI 0 0 0 0 0 0 0 0

TOTAL *I&I00/YR 0 0 28 33 42

PRESENT VALUE AT BEGIN-
NING OF PERIOD M$1OO0 0 0 0 0 0 21T 267 0

PRESENT WORTH 6100) 0 0 0 0 0 32 20 0

NET .. M0. - S3.137T

TABLE III S TOTAL PRESENT NORTH

CAPITAL 1510003 378
0.*". (10003 53
LAND - _I0IQOO . - A

TOTAL M510003 434

TABLE IV s ANNUAL COSTS ISIOOO/YRI

1972 195 196s0 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 192 192 192
BASIN 10 10 10
PIPES 14 14 14

TOTAL O.*. 0 0 0 a 0 28 33 42

TOTAL ANNUAL 0 0 0 0 0 24 , 52 260

NOTE I S ANNUAL COSTS DO NOT INCLUOE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNNATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-779 &6I

1972 1975 1950 1985 1990 2000 2010 2020

STOAIN1ATER VOLUME ING)
I YR STOP RUNOFF 0 0 0 0 0 is to zz

ANNUAL RUNOFF 0 a 0 0 0 224 256 325

SLUDGE QUANTITIES IOTIRI
SEIMNT.BASIN a 0 0 0 327 391 474

TREATMENT PLANT 0 0 0 0 a 136 163 19

TREATMENT SCHEME : STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE I s PRESENT WORTH - CAPITAL C0SXS - (W00S)

PRESENT
WORTH 1972 197M 1960 1983 1990 2000 2010 2020 RE SI DUAL

SLUDGE HANDLING 15 103 44

BASIN 60 40 240

PIPES 627 5500 .... .. . -3300-

RESIDUAL 139 TOTAL 3564

NET CAPITAL 763

TABLE 11 PRESENT NORTH- 0.411. COSTS

-- - - 1972 1L975 i980 198s L. 9902 0 201 - 202

PLANT I1O00/YRI) 0 0 0 0 10s 12 13

SLUDGE 16S1OO0/TR) 0 0 0 0 a 13 -15 --... I s ..--

SEWERS S1000/VRI 0 0 0 0 0 21 27 27

TOTAL 91OOO/YRI 0 0 0 a 0 146 169. 200

PRE SENT VALUE AT BEGIN-

MING OF PERIOD I IODO) 0 0 0 0 0 1111 129 0

PRESENT WORTH 1610001 0 0 0 0 0 167 99 0

NET 0.44. , 245.465

TABLE III 3 TOTAL PRESENT WORTH

CAPITAL 661000) 163
O.*M. 16100) 255
LAND (610001 14

TOTAL £610003 1044

TABLE IV I ANNUAL COSTS 461000M1I)

1972 1975 190 195 1990 2000 2010 2020

ANNUAL CAPITAL

SLUDGE HANDLING 1 7 7

BASIN 26 as 26
PIPES 396 398 396

TOTAL 0.404. 0 0 0 0 0 146 159 200

TOTAL ANNUAL 0 0 0 0 0 So1 05 635

NOTE I I ANNUAL COSTS DO NOT INCLUDE •I ESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 2 AN INTEREST RATE OP 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORNATER TIREATMENT KIAiNT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-62

1 s2 " 1900 1985 1990 2000 2010 2020

STOWPATEX VOlUME 1N6G
I Vt STOkM RUNOFF 0 0 0 0 0 1 1 2
ANNUAL RUNOFF a 0 0 0 24 29 36

SLUDGE QUANTITIES IDT11.
SEOIMEIT.SASIN 0 a 0 0 0 60 12 90
TREATNENT PLANT a 0 0 0 0 0 0 0

IREATENIT SCHEME 3 STORAGE PLUS TREATNT

SLUDGE HANING I PERIODIC REMOVAL TO LANDFILL Ol RECYCLE

STORAGE BASIN a KI14

lIABLE I s PRESENT NORTH - CAPITAL COSTS - ($10001

PRESENT
WITH 1972 A115 1980 19S5 1990 2000 201, 2020 RESIDUAL

TREATMENT PLANT 203 1350 579
BASIN u 80 48
PIPES 90 400 360

RESIDUAL 30 TOTAL. 987

NET CAPITAL 267

TALE I 8 PRESENT NORTH- O.4*. COSTS

1972 11ls l9o 1965 1990 2000 2010 2020

PLANT Is OOO/Vl) 0 0 0 0 0 6 1 9
SLUDGE I $80O/Vtl 0 0 0 0 0 L 1 2
SEWERS Isla0m/TAP 0 0 0 0 0 2 2 2

TOTAL (8LOO/WvI a 0 0 0 10 12 14

PRESENT VALUE AT BEGIN-
XING OF PERIOD 1510001 0 0 0 0 0 79 92 0

PRESENT WORTH 0910001 0 0 0 0 0 11 7 0

NET 0.4*. 14.9763,

TABLE III TOTAL PRESENT WORTH

CAPITAL IS10001 281
0.4.. s8E00 1
LAND Is10) I

TOTAL (810001 268

TABLE IV I ANNUAL COSTS ISIOOIYRI

1972 i13 - 1980 - 93 - 990 2000 2010 2020

ANNUAL CAPITAL

TREAT14ENT PLANT , ,,104 104
BASIN - S-- .. .-
PIPES 43 43 43 -

TOTAL 0.4*. 0 0 0 0 0 1O 12 14

TOTAL AmNUAL 0 0 0 0 0 1-3 185 11

NTE I 2 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANOING BONDE0 11oEBtEONE
NOTE 2 8 AN INTEREST RATE OF 1 PERCENT VAS USED FOR ALL CALCULATIONS



STORINATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A , OJ-43

1972 1915 1980 19S5 1990 2000 2010 2020

STORMWATER VOLUME 1NG
A T STORN RUNOFF 0 3 7 7 7 1 a a
ANNUAL RUNOFF 0 44 97 98 100 10 113 122

SLUDGE QUANTITIES IT/YRl
SEDIMVNT.BASIN 0 TO 141 143 146 153 164 1T5
TREATMENT PLANT 0 9 59 60 61 64 68 74

TREATMENT SCHEME a STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANOLING 2 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN z EARTH

TABLE I x PRESENT NORTH - CAPITAL COSTS - 651000).

PRESENT
WORTH 1972 1975 1960 1985 1990 2000 2010 R020 RESIDUAL

SLUDGE HANDLING 23 54 •
BASIN 42 200 60
PIPES 7" 1900 M70

RESIDUAL 24 TOTAL 630

NET CAPITAL 670

TABLE 1I t PRESENT NORT4 - Q.#M. COSTS

1972 195 1900 1935 1990 2000 zoO z020

PLANT (S1000/YR) 0 0 0 D 60 63 64 7)
SLUDGE I$10OD/YR) 0 0 0 6 4 1 7 a
SEWERS ISDOD0YRI 0 0 0 9 9 9 9 9

TOTAL 61000/YRI . 0 0 0 14 7 79 as 91

PRESENT VALUE AT BEGIN-
NING OF PERIOD 151000) 0 0 O 314 549. 530 420 0

PRESENT WORTH I$1000I 0 0 0 110 162 aT 47 0

NET O.*M. * 427.154

TABLE III : TOTAL PRESENT WORTH

CAPITAL 11110001 370
O.+M. (8lOOO 421.
LAND (51000) 4

TOTAL £81000) . 1301

TABLE IV a ANNUAL COSTS I$1000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
SLUDGE HANDLING 4 4 4 4 4
BASIN ... . . . . . . . . . . . . . 14 14 14 14 14
PIPES 131 137 137 137 137

TOTAL O.#M. 0 0 0 76 76 79 as 91.

TAL ANNUAL 0 0 0 232 232 234 241 247

NOTE I i ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEONESS
NOTE 2 a AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



STORNMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN A . CU-8

1912 1915 1980 1935 1990 2000 2010 2020

S1ORMATER VOLUME InG)
I YR STOR RUNOFF 0 2 5 S 6 6 • 1
ANNUAL RUNOFF a 39 7 79 a1 Is 92 93

SLUDGE QUANTITIES 10T/YR)
SEDINENT.BASIN 0 56 113 116 11 124 134 143
TREATMENT PLANT 0 0 47 43 49 51 56 S9

TREATMENT SCHEME i STORAGE PLUS TREATMENT AT UNICIPAL PLANT

SLUDGE HANDLING a PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I 2 PRESENT WORTH - CAPITAL COSTS - (1000)

PRESENT
NORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

SLUDGE HANDLING 17 43 0
BASIN 1 190 51
PIPES 1016 2450 735

RESIDUAL 30 TOTAL 792

NET CAPITAL 1042

TABLE 1i s PRESENT NORTH - O.*0 COSTS

1972 195 1980 1965 1990 2000 2010 2020

PLANT i sOOOYI0 0 0 0 43 48 51 5s 59
SLUDGE 150001YR) 0 0 0 5 5 5 A &
SEWERS I 1000/YR 0 0 0 12 12 12 12 12

TOTAL "1000/YRI 0 0 0 64 66 69 74 73

PRESENT VALUE AT BEGIN-
NING OF PERIOD IS1OO) 0 0 0 273 471 S03 534 a

PRESEN NT -5000) -'a a' 0~ 0 1 1410 -

NET 0.*N. 371.2TT

TABLE III S TOTAL PRESENT NORTH

CAPITAL MD1000) 102
0.*. 1510001 371
LAND 1510001 3

TOTAL M1000) 1456

TABLE IV I ANNUAL COSTS I$1000f/WR

1972 1975 1990 1985 1990 2000 2010 zoO

ANNUAL CAPITAL
SLUDGE HANDLING 3 1 3 3 3
BASIN 13 13 13 13 13
PIPES ITT 177 111 ITT 17T

TOTAL0..n. 0 0 0 66 66 69 74 78

TOTAL ANNUAL 0 0 0 261 261 263 261 272

NOTE I & ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 3 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS

(.t





APPENDIX B

This appendix includes all computer printout sheets for the municipal

plants and stormwater districts of Plan B except for those municipal

plants or stormwater districts which are identical in Plan A. Those which

are identical to Plan A are listed below. See Appendix A for these

associated computer sheets.

CH - 1 LE - I CU -13 CU -50
- 2 - 2 -14 -51A
- 3 - 3 -15 -54
- 4 - 4 -16 -55
- 5 - 5 -17 -56
- 6 - 6 -18 -57
- 9 - 7 -19 -58
-10 - 8 -20 -60
-11 - 9 -21 -61W

R - 1 -10 -22 -61E
- 3 -11 -23 -62
- 4 -12 -24 -63E
- 5 -25 -64W
- 6 CU - 1 -32 -64NE
-7 -2 -33 -65
- 8N - 3 -34A -66
-10 - 4A -34B -68
-12 - 4B,C,D -341) -69
-13 - 5 -35 -70
-14 - 6 -43 -53
-15 - 7 -44
-16 - 8 -45
-17 -9 -46
-18 -10 -47
-21 -11 -48
-22 -12 -49

Lakewood Euclid
Willoughby-Eastlake Easterly
Kent Westerly
Akron Rocky River



WATit%ATEft IrEATMENT PLANT CCRPS OF LNG|I.iLtS' - SUKVLT SCUPE STIJOY

PLAi t * , LIVilPIJUL

1979 1 is7 1980 1985 199U 200u 201-1 2020

POPULATI ON 312? 7323 10920 13300 156S 19769 24351 33333

t-Mo Ln; GJJ

Ow4iSTJ. 0.41 0.86 1.31 1.6,0 1.96 2.57 3.41 5.00
INUTKIAL U.00 0.00 6.,)0 0.00 0.00 0.00 0.00 0.00

TUTAL 0.1 0.3. 1. 61 1.64 1.96 2.57 3.#1 S.00

SLUDGE I TPO)
GLN&tATc0 U.0O0 .00 0.00 0.00 0.00 0.00 0.00 0.00

DISCIA .EO o.0o 0.00 0.00 0.00 O.00 0.00 0.00 0.00

TrAAIMENT PLANT TYPE : PRELIMINARY TREATMENT

SLUD' E HANIO..ING TYPE S NU'NE

TA8LL 1 2 PRESENT WORTH - CAPITAL COSTS - M51000)

PAESENT
W)RTH 115012 1.5 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 62 To T0 49

SEWERS 1984 2432 Zq 3

R 85 0IDUAL 11 TOTAL 293

NET CAPITAL 2036

TABLE 11 : PRESLN WORTH- O.4. CUSTS

1912 t915 19dJ 198s 1990 2000 2010 2020

PL 43 T ($1I000/YRI 46 2 3 4 5 7 9 13

SLUuE IS$OOOYRI 5 0 0 0 0 0 0 0
SEwEkS I IIU0G/ Y) 0 12 12 12 12 12 12 12

TOTAL 4510.0/Yk) 5 14 15 -16 -i 1 1 .. 5

PRESENT VALUE AT IG1N-
NeR OF P kIUI (1OJOI 88 62 86 70 12a 142 166 0

PRESFNT WORTH i11001 88 50 38 29 38 2t LZ 0

NET O.+4. , 279

TA6LE III * IUIAL PRESENT WORTH

CAPITAL (M1OM01 2036
O.+N. I 3,1,)UL)) 279

LANO I I- .. 0) 0

TOTAL 141000) 279

TABLi IV . A.'UAL CUSTS (llouu/YtKl

1972 1915 19ou 19a5 1990 2000 2010 2020

A'.vuAL CAPITAL
NEW PLANT 5 5 5 5 S 5
SEIERS I16 176 176 17b 176 176 176

TOTAL J.#4. 53 1 15 16 LI 19 2t 25

;OA ~4A 3 195 lv? li i;T -- o 0i i0 0?

1 I A.46IA8L C . 0O Nf)T I:4LLJU.. PJ , I:I NI ,k I I SINt A ,N )1 J;.UE-u I NL)t, T Ir Nl SL ,
" .AN -AII. .'. ? ATE W1 I PLCfLUT WA, Jti,) FU02 ALL LL(ULATIONS

MUNI



WASTEWATER TREATMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN B , SOUTHERLY

1972 1915 1980 1985 1990 2000 2010 2020

POPULATION 516902 631563 716224 87442 1032660 1150890 1219966 1228561

PLOW (140G)
D04ESTIC 88.62 99.70 210.78 132.98 155.19 177.19 194.57 201.92
INDUSTRIAL 13.03 15.29 17.55 21.02 24.49 25.48 26.15 27.45

TOTAL 10. 1T1.99 128.33 19T.00 173 2 -2.67 21.0 2 229.37

SLUDGE (TPO)
GENERATED 107.75 121.89 136.03 163.25 20.84 23101o 251.96 261.48
DISCHARGED 68.96 T8.01 87.06 10.41 131.09 147.87 161.26 167.35

TREATMENT PLANT TYPE : ADVANCED BIOLOGICAL PLANT

SLUDGE HANDLING TYPE : STRIP MINE APPLICATION

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

EXISTING PLANT 16563 110130 17245
EXPAND TO LEVEL 1 49092 55000 55000 39269
EXPAND TO LEVEL 2 36511 88000 0
SLUDGE FACILITIES 14281 16000 16000 11423
SLUDGE FACILITIES 5620 19000 2659
SEWERS 16132 19765 1976
SEWERS 19523975 4794
SEWERS 1172 15986 6394

RESIDUAL 4111 TOTAL 113765

NET CAPITAL

TABLE II : PRESENT WORTH - 0.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($1O00YR) 6121 6925 7728 11382 15739 17753 19361 20092
SLUDGE ($1000/YR) 1179 1334 1489 1042 373 421 459 477
SEWERS ($100O/YR) 0 98 218 218 298 298 228 298

TOTAL (S100OIYR) 7301 8359 -12 161412 18T474 20119 "2-0-

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 20548 36182 45267 59567 122512 135532 11391 0

PRESENT WORTH ($1000) 20548 29776 2635 2171 36239 2038 10997 0

NET O.44. S 169006.

TABLE III : TOTAL PRESENT IORTH

CAPITAL ($1000) 15469
O.+M. ($1000) 169006
LAND ($1000) 278o

TOTAL ($1ooo) 321255

TABLE IV : ANNUAL COSTS ($1000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPI TAL
EXISTING PLANT 8502 8502 8502
EXPAND TO LEVEL 1 1215 1215 4215 1215 4215 4215 4215
EXPAND TO LEVEL 2 6793 6793 6793 6793 6793
SLUDGE FACILITIES 1235 1235 1235 1235 1235 1235 1235
SLUDGE FACILITIES 1166 1466 1466 1466
SE,4ERS 1130 1430 1430 1130 1430 1130 11130
SEWERS 1735 1735 1735 1735 1735 1135
SEWERS 1157 1157 1157 1157

TOTAL O.+M. 7301 3358 9436 1261,4 16112 184174 20119 20668

TOTAL ANNUAL 7301 1 -270-18 03 23035 34473 151141 46C87 4'143



WASrFWATr TREATNNT PLANT Cf~kPS OF ENGINEERS - SURVEY SCOPE STUuY

PLAN B * AUe.IlA CENTRAL

1912 1975 1980 1985 L990 200j 2010 2020

POPULATI 34 1990 2563 3136 4842 6549 11600 14020 16285

fLOW (NGO)
Ou;4t ST 1 0.22 0.30 0.38 0.60 U.62 1.51 1.96 2.44
INtOUS RIkAL 0. 00 0.11 0.22 0.36 0.50 0.22 0.35 0.54

1uTAL 0.22 0.41 .O 0.6 1.3Z -1.13 2.31 2.98

SLUDGE (TPJ)
GENERATEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
uISCHArLOr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00

TAEATMENT PLANT rYPE : PRELIMINARY TREATMENT

SLUDGE HANOLING TYPE 2 NONE

TABLE I : PRESENT WORTH - CAPITAL CUSTS - (41000)

PRESENT
WORTH 1972 1975 1980 1185 1990 2000 2010 2020 RESIDIAL

NEW PLANT 46 52 52 37
SEWE.&S S58 960 191
SEWERS 319 1080 431

RESIJIAL 25 TOTAL 661

NET CAPITAL 898

TABLE 11 . PASENT WORTH - O.eM. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT (SOO/YR 1 30 1 2 3 4 6 a 10
SLUDGE ISIOO0IY)K 2 0 0 0 0 0 0 0
SEWERS (LO001/YRI 0 0 4 4 10 10 10 to

TOTAL 1$1000/YK) 32 1 6 8 15 16 18 21

PRESENT VALUE AT dFGIN-
NING OF PtklU, ($1000) 3 17 31 47 110 123 139 0

PkESENT WORTH (110001 3 14 18 19 32 18 10 0

KET 0.+M. - 157

TA4LE III : TOTAL PRESENt WORTH

CAPITAL ($1000) d89
U°4M. I AI00I 157

LANU (S10001 30

TOTAL ($|lO|o 1085

TAbLE IV : A'iNIAL COSTS (IOCUGYM)

112 1)15 190 1v5 1910 2000 2010 2020

ANNU4L LAPITAL
NF PLANT 4 4 4 4 4 4
S. -FQS .9 69 69 69 6q 69

18 r78A Id ? Is is
rUAL *.M. 32 1 6 a 1 16 18 21

Ii"TAL AZNUM. 3Z 5 Jo 221 166 168 110 LIZ

.NII I 2 EJ\.IAL L IS ,'ei N. I INLL'J~l P ISLNi M)J T TAl1IN; HUGADL,) INuliliTt NLt.SS
,iI i I A', ]I '~t<, ,T Prth (f 1 'A . " . )4 -V 1) I-(.:t ALL LALLULAId\.'

.!



W ASILtErR TkATALNI PLA.4f CORPS U#f ENkINl:ERS -SURVEY S4UPf sruoy

PLAN .1 . FOWLEAS RILL1

0~7Z 11975 1960 1 va! 1
9

1.4 2000 2010 2020

POPULATION 33ZO 4.5J !P340 6190 7040 8780 11000 13200

FLOW (146CI
I04FSTt)C 0.42 1.53 o.64 0.76 0.88 1.14 1.54 1.96
1 d - US '11AL n.0.7 0. 0: 0.00 u. 0. 0. 0k 0.00 0.00 0.00

royi~. 0.4 0.. 0641 0.76 0.8 1.1-4 1t.54 1.98

SLU06IF (VP...)
GI-EA1L0 0.00 0.00 0.00 u.03 0.00 0.00 0.00 0.00
&I SCHA!..1D 0.jo 3.00 0.00 0.00 0.03 0.00 0.00 0.00

TREATMNT~ PLANT TYPE :PktELlIN4RY TREAT14ENT

SLUDGE HA.NOLIrdG 7YPE SMN

FABLE 1 I PRESENT WORTH - CAPITAL COSTS - ($10001

PRESENT
w0IKT H 1972 1175 1980 1985 1990 2000 2010 2020 RES I UAL.

NEW PLANT 35 40 40 28
SEWERS 199 979 97

REISIDUAL 4 TOTAL 126

N~t CRAPITAL 39

TAKLE 11 : PRESENT WORTH - .414. COSTS

1972 1915 19B0 1985 1990 dooo 2010 2020

PLA14T lS1000/YRI 61 2 2 3 3 it 6 8

SLUDG)E (S100IIIy~l 0 %) 0 0 0 0 0
SEWER&S I I000/YK) 0 4 4 1. 4 4 4 4

iOT AL-- - 161000/YRI 667 7 889 11 13

PRE9iLNT VALUE AT St.IN-
MNG (IF UPR)) ISJfO 9i 410 30 32 34 65 75 a8 0

PRES~LU? .41R3&f 41100 24 18 14 19 11 6 0

MET 0.1-4. - 192

IABLt III : JOFAL PKESLNT WG4TH

CAPITAL (11003 .329

LAND (81000b) 20

TOTAL (11030O) 1041

FABLE IV : ANNUAL COSTS f S1JJ 0 / RI

LV72 19?, 198 1985 1990 2000 2010 2020

AN.4IIL LAPI TAL
N: AP114 r 3 3 3 3 33 3

1134 70 to t 70 Vi to 70
tnIAL u.*14. 661 1 a S 9 11 13

7OA A.N IL 66 111 8l2 02 v3S as 87

N 1(3 1 .iJNIs,,. cvL" o, I-i r 14LIJI I-C itf~ N .10hT ~AN0044J. JU)NOLE) INv61r0I SS
Nolo s '44I ji ,3 'I I .v; .- it j',r. t, * "Lt LALCULAI I Llb



WASTEWATER fR"AIhNI PLANT COIRPS LF ENGINr~L.$S - SURVEY SCUPE SIUDY

PLA'N4 .* --,NU.Y TWP

191- 19r5 19bU 1985 1990 20u0 2010 2020

PLIULATI ON 30J40 3585 4170 4845 5'20 6910 8090 10300

FLU4 IRA())
UUMFiTIC 0.33 0.41 0.5U 0.59 0.69 0.90 1.13 1.54
INIUSTKIAL 0.01 J.uo O.UO U.00 0.00 U.00 0.00 0.00

TOTAL 0.33 0.41 U.5j 0.59 0.69 0.91 1.13 1.54

SLU.GE tIPLi
G'ENbaATEt) U.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ISCIAAGE0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TREATMENT PLANT TYPE : PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE 1 NONE

TABLE I : PRESENT WORTH - CAPITAL COSrS - (IO00

PRESENT
WORTH 1972 1975 1980 1955 1990 2000 2010 2020 RESIDUAL

,'Ew PLANT 30 34 34 24

SEWsERS 211 715 25

RESIDUAL 12 TOTAL 310

NET CAPITAL 229

TABLE I : PRESENT WORTH- O.oM. COSTS

1912 1975 1980 1985 1990 20UO 2010 2020

PLANT 4Su0O0/YpkI 48 2 2 3 3 4 6 8
SLUDGE i S1UO/YRI 3 0 0 0 0 0 0 0
SEWERS (SIOO04YRi 0 0 0 0 3 3 3 3
TIFAL I$1U000/YR) 52 2 2 3 - • 9 LZ

PRESENT VALUE AT SIEbIN-
NING UF PERIOD ISIQOOI 71 1o 12 21 55 64 76 0

PRESENT ,ORTH I(1000) 71 b 7 9 16 9 5 0

&Fr O°*P. - 127

TABLE III : TOTAL PRESENT WORTH

CAPITAL 15100|) 229
U.+m. (S Iuloa) 127
LAN, (SI0|)0 L5

TOTAL S1,JO 371

TABLL IV . A.v.IUAL COSTS (S1000IYAI

19r2 1975 19h0 1985 1990 2000 aOo 2020

ANNUaL CAPITAL
. 4

0
LA*T 2 2 2 2 2 2 2

sulfAS 51 51 51 51
TUTAL U.+4. 52 2 2 3 7 a 9 12

------ -- -- i- -----UTUJAL INNI-JAl 52 4 s t 61 62 64 66

halk I s AN\')AI. LilI. 0.J NUT 14CLUt P'.. SLit IJUTSTAN1O'J.; 1'AYJL;I INldE kLON, Ss
NaiT! r, ? AN4 I~r, A. iT (AIL. J?- I PLI.ClN1 .AS JS5.0 F C ALL CALCUL11ITONS



WATEWATkt TREATNENT PLANT iOkPS E; ENGINEERS - SUAVIV SCOPE STUDY

PLAN 8 C CSAGkIN FALLS

1972 l91i 1980 195 1990 2000 ZO10 2020

PUWUL A 1IUN 1591 11344 15091 22705 30313 38564 45924 51296

FLOW t .;0'
rOfjmFST IC 0.4 .3 1.d2 2.78 3.75 5.U2 6.43 1.69
INuUSTRIAL 0.15 0.16 0o.6 0.16 O.L6 0.17 0.17 0.18

TaAL 0.99 1.49 1. b Z.v4 3.91 5.19 6.60 7.8?

SLUIOGE (TPOI
bt NrATED 0.00 0.00 0.00 0.00 U.00 0.00 0.00 0.00
CISCHARGED 0.00 O.30 0.00 0.00 0.00 0.00 0.00 0.00

TAATMENT PLANT TYPE s PRELIINUY TREATMENT

SLUDGE HANDLING TYPE s NUNE

TABLE I i PRESENT WORTH - CAPITAL COSTS - (1000)

PRESENT
Wf RTH 1912 197S 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 83 94 94 6?
SEhEkS 3160 3672 381
SE wER S 195 336 61
SEWERS 08 720 432

RkSILUUAL 36 TOTAL 953

NET CAPITAL 3511C

TABLE 1i : PRESENT WORTH - Q. M. COSTS

1972 1975 1980 198 1990 2000 2010 2020

PLANT S00,/YI 123 3 4 6 4 it 14 17
STUDGE IS IO.,oyq) 6 0 0 0 0 0 0 0
SEWERS 1 $1004)/RI 19 21 21 21 24 24 24.

TOTAL |1I0O0IYI& ISO 22 25 27 29 35 39 1O

PqESENT VALUE AT OkGIN-
NING (iF PEIIOD IS10001 199 98 108 117 230 263 284 0

PRESENT WORTH I$|00 199 80 63 48 68 39 21 0

hET U.*1. 5 52n

TAHLt III : TOTAL PkkSENT WurTH

CAPITAL 1100I 3511
0.#". 15 10001 S20
LAND I $10091 0

TOTAL 110001 4031

TABLE IV s ANNUAL CONTS 1$1000/YRI

1972 15 IVJio 1985 1990 2000 2010 2020

ANNUAL CAPITAL
N.W PLANT 7 1 7 1 1 1
StWEtS .'80 280 280 280 200 280 280
SEWERS Z4 24 24 24 24 24
SEWERS 52 52 Sz

T-JTAL 120. 2 25 27 29 35 39 41

TOTAL AN-AtOj L -- , 3so i? 3J9 341 4---0 4073 405

NfI3fF I I Aft.UAL CJS(fS .1l NiJ INCLUo. P, .i.NT iUTSTAN,,)Iti., Ja .J)a INUL 5TLON:
-

M4INT* 2 9' . 5T. .T 'AT, .'r I pti(-4f .%, i .El rT'. ALL C,'LLiLATIUNS



UASTEA11R Tr.I-ATMENT PLANT CORPS OF ENGINEEPS - SURVEY SCOPE STUDY

PLAN 1 . FAI.,4QUT NJAU

191 197 198J 1965 1990 20JO 2010 2020

POPULATI ON 628 255o 4485 8457 12430 16450 20030 226dO

FLOW IMGJI
IUw4SrIC 0.07 a.31 O. 4 1.05 1.55 2.14 2.80 3.40
1 N'YUS r k I AL 3.0o0 0.DO 0.uU 0.00 o o.UO 0.00 0.0o

TOTAL 0.07 0.31 0.54 1.05 1.55 2.14 2.80 3.40

SLU0O;E ITPOI
6ENF;4ATED 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0l SCHA ,E0 0.00 G.u0 0.JJ 0.00 O.0 0.00 0.00 O.oo

ThFAT'4kNT PLANT TYP : PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE NUNE

TABLE I : PRESENT WORTH - CAPITAL CosTS - ISIOOO

PRESE4T
WUkTH 1912 1915 1980 1985 1990 20U0 2010 2020 RESIDUAL

NEW PLANT 49 56 56 39
SEWERS 887 120 72
SEWERS 147 498 199

RESiIJUAL 12 TOTAL 311

NET CAPITAL 772

TABLE If I PRESENT WORTH - O.*.M. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT $ 030/Yki 9 1 1 3 5 7 9 11
SLUUGE (11OO/YKI 0 U 0 0 0 0 0 0
SEWERS ISIOOO/YR) 0 3 3 3 6 6 6 6

TOTAL ($toi3/YND 9 4 5 7 11 13 15 1

PRESENT VALUF AT BEGIi-
NING OF PER|lJ I1000) 17 20 25 31 85 99 114 0

PRESENT WORTH (31000) 17 16 1, 15 25 15 8 0

NET U.*4. , 113

TAbL
- 

III TOTAL PE.ENT WORTH

CAPITAL (S10)01 772
O.*M. I$10u01 113
LANO l I.,uO1 0

IIAL I $o0u) 885

IARLI. IV : ANNUAL LUSTS $I0J0/YRI

1912 1915 1980 1945 1990 20ou 2010 2020

A-4,40AL CAPITAL
NEW PLANT 4 4 4 444
SUr P $ 51, 52 52 52 52 52 52
SEWF45 36 36 .36 36

TUrAL U.*M. 9 4 5 7 11 13 1S it

4UTAL ANNUAL 6t 61 56 103 108~ 170

NLIF I I AeIl.AL CO IS (),3 N0l INL.Jt P*' N.RT ,I); .NIIJ.. .L)?..;) 1) J)L'1J71 NI ,.S
rjor a AN 181: *t. J 't, is ? P&Cti dAS kl). Il I-A ALL CALI %10Nb4



WASIEATEA ikEAMIqNT PLANT CURPS 0- I.N41,-E4-h% - SUNV~rY SjPE SIUUY

PLA4 .* CHAGRIN f. BACH

1972 1%15' 1930 19, s L"913 ZU0) 2010 020

POPULATION 4.2I) 5205 5990 69a5 7980 9600 11340 13020

FLOW
a 

I*'M)
&iOESTI£ 0.49 0.61 0.72 0.86 1.00 1.25 1.58 1.95
lNoUSTRIAL .Uo .0 U.00 u.UU o.0U 0.0u 0.00 0.00

TO TAL 0.49 O. ,1 0.12 r). 86 1.00 i!5 1.58 1.95

SLUO ,E I PO)
I.NE ATCO 0.00 0.00 0.0u 0.00 .00 0.00 0.00 0.00

DI SCHARGEO 0.00 0.00 0.00 0.00 0.00 0.UO 0.00 0.00

TAEAT0LNT PLANT TYP- 2 PKELIMINAAY TREATINLINT

SLUO.E HANDLING TYPE $ NONE

rAbLE I I PRESENT WORTH - CAPITAL COSTS - 1$9000)

PRESENT
WORTH 1972 1975 1980 1905 1990 2000 2010 2020 RESIDUAL

NEW PLANT 35 40 40 2S
SEWERS 668 819 81
SEWRS 31s 54Z 108

RESIDUAL a TOTAL 218

NET CAPITAL 1011

TAKLE It S PRESENT ,EATH - C.+M. CU!)TS

1972 1975 1933 198S 1990 2001 2010 2020

PLANT I1090/YR) 71 a 3 3 4 5 6 8
SL UOGE I S1006/YR1 5 0 0 0 0 0 0 0
SEWERS [$10001yV) 0 4 6 6 6 6 6 6

TOTAL (SIOOUIYaIl 76 6 9 1o 11 12 13 15

PRESENT VALUE AT BFGIN-
NIN. OF PERIMU 1 100, 107 34 '.2 44 d? 91 102 0

PRESJNT WORTH ($1000) 107 27 24 18 24 13 T 0

NET C.*N. - 224

%btt III T 1OTAL P-ILSLNI WkrTri

CAPITAL (bI1Uodl 1ll
0. * 0. (.I10)33 224
LAND (I1000) 20

TOTAL 1110l00 125

TAI iE IV : AN,'JAL C5f1, I

1912 k191 , 1931 1931) .JI ,uoU 2010 2470

ANNUAL CAPITAL
N" WPLA%T 1 3 3 1 3 3

SEER 9 5. SY 4 59
SiWeRS 39 51) 1)3' 39

TOTAL rl.*M. 76 1 ) 10 I I I 5 5

iTYL A94NUAL 76 ~ .1 ill lie II.' li, 115 116

NFlf I I AI.,J)L stl' .0 Nb Ii 1:CLUOL " I , 0t.1 I1I 0 ' , . I 1, .',
..k .. 6N It..... ... ..- 1 7 ) RLU ... % _3 Us U i. 'Al . Lb .... ..



VASTEWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVLY SUpE SrUoY

PLAN 8 . BUTTERNUT CREEK

15)12 915 1 1 1985 1990 2JOu 2010 2020

PUPULA I1 (IN di|6o 263u 3040 3540 w00 5051) 6360 1800

FLC-d IMGO)
Do1MESTIC 0.24 0.31 0.31 0.44 0.50 0.66 0.89 1.17
INOUSr(I AL o.uO 0.00 0.00 00.0 0.00 0.00 0.00 0.00

TOTAL 0.24 0.31 0.37 0.44 0.50 0.66 0.89 1.11

SLUDGE IrPoI
.(EfERATE0 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00

OISCHARiEiD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TREATMENT PLA1NT TYP- : PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE : NONE

TABLE I s PRESENT WORTH - CAPITAL COSTS - (S1000)

PRESENT
WORTH 1972 1915 1980 195 1990 2000 20LO 2020 RESIDUAL

NEW PLANT 24 28 28 19
SEWERS 391 480 48
SEWERS 272 468 93

RESIDUAL 6 TOTAL 161

NET CAPITAL 662

TABLE 11 9 PRESENT WORTH - G.M. COSTS

L92 197S 198u 1985 1990 2)00 2010 2020

PLANT ($1000/YR) 35 2 2 2 3 4 5 1

SL(IOGE I I I 0O0/Yot) 2 0 0 0 0 0 0 0
SEWERS II1UOO/YRI 0 2 4 4 4 4 4 4

TOTAL (100O0YRI 37 4 7 7 8 9 10 12

PRESENT VALUE Ar FIEGIN-
NING OF PEkIOD IS1000) 54 23 30 32 60 69 80 0

PRESENT WORTH 11000) 4 9 17 13 17 10 6 0

NET U. N. * 139

TABLE III : TUTAL PRESLNT WORTH

CAPITAL (IlOu00 682

LAND 851000) 12

TOTAL I$1000l 833

TABLE IV I ANNUAL COSTS ISIOOOYR)

1972 1975 19bu 1985 1990 2000 2010 2020

ANNUAL CAPI TAL
14EW PLANT 2 2 2 2 2 2 2
SE1NRS 44 34 34 34 34 34 34
SEWER S j3 33 33 33 33 33

TOTAL 0.04. 37 4 1 1 8 9 10 12

TOTAL ANMAL 37 41 '7 i8 18 79 $1 33

NITF I Is AN'JUAL L., ,Tb !)U NJr IJLLUOI /ITF., NT LIUTSTANI)ING BUN0rD IN IAlTL_)NtES
N0TE 2 s AN INfTk(b[ uAtk (if ? PEIA. Nr WAS USEE) FUR ALL cALCULATION$

II I I .. . I~ i i 1



WASTEbATER TRFATMENT PLANT COPPS OF ENGIN[ERS - SURVEY SCOPE SIUOY

PLAN I . iAST CLARIOUN

1972 1915 1960 1985 1990 2U00 2010 2020

POPULATION 730 950 1170 1425 1680 2380 2780 3200

FLC W b0GO)
ORMESTIC 0.01 0.11 0.14 0.1? 0.21 0.31 0.39 0.48
IhDUSTRIAL 0.00 O.0O 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.08 0.11 0.14 0.1? 0.21 0.31 0.39 0.48

SLUDGE I TPO)
6k4kitTE-) 0. 00 0.00 0.00 0.00 0.00 0.0O 0.00 0.00
OISCHARGLD 0.Ott 0.00 o.UO 0.00 0.00 0.00 0.00 0.00

TREAT14ENT PLANT TYPE $ PRELIMINARY TREATNENT

SLUDGE HANDLING TYPE : NONE

TAtsLE I . PRESENT WORTH - CAPITAL COSTS - |$10001

PRESENT
W-)kr 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 16 18 18 12

SEWERS 97 120 12

RESIDUAL 0 TOTAL 24

NET CAPITAL 113

TABLE i S PRESENT WORTH - 0.M. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

-PA.T..2 . 3 4 - -.
SL UDGE f 61000/-4,1 t 0 0 0 0 a 0 0
SEWFRS £SI000R/Yi t 0 0 0 0 0 0 0

TOTAL ( SlO00/yRI 12 L 1 2 2 3 4 5

PRESENT VALUE AT BEGI'4-
NING OF PEIOD il000) 17 7 8 10 22 28 34 0

PRESENT WIOR TH £51000) 17 6 5 4 6 4 2 0

MET O.*M. * 46

TABLE III : TOTAL PRESENT Wr,kTer

CAPITAL 111000) 113
O.*N. (SIO001 46
LANLU 1510001 5

TOTAL £Sl003 164

IA)bLE IV : ANNUAL CflSTS £$101/R)

1912 915 195J Iv5 1990 2000 2010 2020

ANNUAL CAPI TAL
NEd PLANT 1 I 1 1 I 1 I
St WERS 8 8 8 8 a 6

TOTAL n.+*M. 12 1 1 2 2 3 4 5

TOTAL ANNUAL 12 11 12 12 12 13 14 15

N,1ITF I S A.,NIAL CUSTS 4U #iJT INCLUDI "ALSEIN OUTSIANUIN6. PONUkO INOLIITFUNESS
NOfF Z s Aly I 4Tt4Sr -(4Af ,F ? PE' uVI -A USkU F0,4 AIL CALCULAT1LU9S



IASTE.IATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN 8 , BURTON

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 2800 3950 5100 6350 7600 8700 11200 13300

FLOW (MGD)
DOMESTIC 0.31 0.416 0.61 0.78 0.95 1.13 1.57 1.99
INDUSTRIAL 0.6t 0.70 0.77 0.84 0.92 1.15 1.38 1.62

TOTAL 0.95 13. r -T7 2.2 2.95 3.-61

SLUDGE (TPO)
GENERATED 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DISCHARGED 0.00 0.00 O.00 0.00 0.00 0.00 0.00 0.00

TREATMENT PLANTTYPE PRELIMIARY TREATMENT

- SLUDGE HANDLING TYPE NONE

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT -

WORTH 1972 1975 1980 1985 1990 2000 2010 2020 ,,5,DU

NEW PLANT 50 57 57 80
SEWERS 791 970 97
SEWERS 286 492 98

SEWERS 70 2t0 95

RESIDUAL 12 TOTAL 332

NET CAPITAL 1T87

TABLE If : PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($100OIYR) 128 3 4 5 6 7 9 11
SLUDGE ($1000/YR) 6 0 0 0 0 0 0 0
SEWERS ($1000/YR) 0 4 7 7 8 8 8 8

TOTAL__ _ ($I000/YR) 138 11 1 1 . _"__ 20

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 194 42 50 55 107 120 135 0

PRESENT WORTH ($1000) 194 34 29 23 31 18 10 0

NET O. M. : 339

TABLE III : TOTAL PRESENT NORTH

CAPITAL ($1000) 13)7
.+M. ($1000) 339

LAND ($1000) 36

TOTAL ($1000) 1562

TABLE IV : ANNUAL COSTS ($1000/YR)

1972 1975 19sO 1935 1990 2000 2010 2020

ANNIAL CAPITAL
NEW PLAN4T 8 II 8 4 4 11
SEWERS 70 70 70 70 70 70 70
SEWERs 35 35 35 35 35 35
SEWERS 17 17 17 17

TOTAL O..4. 136 11 12 18 15 18 20

TOTAL ANNUAL 138----r3 122 122 142 183 -15

NOTE 1 ANNIPAL COSTS 00 NOT INCLUDE PRESENT OUTSTANING BONnED INDESTEDNESS
NOT. 2 AN INTEREST RATE OF 7 f'FRCCNT WA5 UFOr FOR ALL CALCIJIATIONS



WASTEWATER TkfATMFNT PLA:II C4,RPS OF Ett.0N',CRS - ,UkVkY SLUPE SIUDY

PLAN h . AtIr.O,'J TwP.

I V12 9i 19,1 18 1990 2000 2010 2020

POPUCATIiN 1550 1940 2330 2125 31 O 4uLO 4930 5t,00

FL11 w .'- I

x.r I C 0.17 0.22 u.28 0.33 0.39 U.53 0.69 0.84
),*#-IJS IR JAL 0.0o 0.00 0.00 1.00 0.00 0.00 0.00 0.00

IOTAL 0.1? 0.22 0.28 0.33 0.39 0.53 0.69 0.e*

SLUO.k ( TPOI

t N L (AT i j 0.00 0.00 0.00 0.00 0.00 U.uj 0.00 0.00
UIS-.APGE0 0.00 0.00 0.00 0.0j U.00 0.UO 0.00 0.00

TREATMENT PLANT TYPE t PRELIMINAkY TREATMENT

SLUGE HANUL ING TYPE : .NN

TABLE I : PRFSENT WTUATH- CAPITAL COSTS - 11000)

PRESENT
404l H 1972 1915 1980 1965 1990 2000 2010 2020 RESIDUAL

NEW PLANT 22 25 25 17
SEdETS 195 336 61

Rk SIDUAL TOTAAL 85

MFT CAPITAL 214

TABLE If : PRESENT WORTH- O..M. COSTS

1972 1975 1980 1935 1993 2000 2010 2020

PLANT I10oo0/YfI 24 1 2 2 4 5 6
Su10'G--.0 - 0---.............. ............... . s-... 0 .. O . .
SEERS 1S1OOOY I 0 0 1 1 1 1 1 1

5T0A0 I10O/Y41 26 1 3 4 4 5 7 8

PRESENT VALUt AT 3LGINI-
NI,'N; UF PEIXIMO i13UU 3S 11 16 11 36 44 52 0

PRFSENT WO,?TH (ST000) 35 9 ? 7 10 6 4 0

NET 0.*M. = 84

TA31"1 III IOTAL PILSENT wC4TH

CAPITAL 11,100) 21.
U.". I $ 1 ou 84
LANIJ $ ll O ) 8

TOTAL (1.o0) 306

TAIL IV : ANU&IL CST.SS (t4;JOvU/I

1 12 1915 1930 L "' 5 k)190 2000 2010 2020

ANNUAL LAPI TAI.
N . PL lI I I I 1 I I 1
~q S 24 24 24 24 ;.4 ?4

TTAL J.*l. 26 1 3 4 4 5 6 6

TiTlAL ANN4UAL 26 30 3 ,, F 31 33 34

41MT 2 ±A. [li (4 .1 uo I P' '"NT1 .,' tiLJ Od 1 .16 1 ILL,Li1 1,



WASTEWATER AC4ATMNt PLA9F (URPS OF EGNEE4~RS SUR~kV SCUPE sIUOl

PLAN 6 . iI'OV IwP.

1912 lqls 1900 qt L090 zo'o 2010 2020

PGPIJIA7 I ON 820 Lots 1250 L1#65 1680 i2230 2720 '310#0

FLOW (94603
07.47ST IC 0.09 0.12Z 0.15 0.18 U.21 0.19) 0.38 0.4.7
INOUSTRIAL 0.00 0.01) 0.00 0.o0 0.00 0. Ou 0.00 0.00

0.09A "~'.12 0.15 0.18 0.21 0.29 D.38 0.41#

SLiODGE ItPOI
Gk!NE AT E0 0.00 u .,j 0.10 O.t~o O.UO 0.u0 0.00 0.00
UISCHARGLU 0.d0 1). 0 0.00 0.00 0.00 0.00 0.00 0.00

TREATAENT PLANT TYPE PkFLIHIN&AY TREATMENT

SLUDGE HANOLING TYPE :NONE

TARLE I s PRESENT WiORTH CAPITAL COSTS - (610003

PR:SENdT
wuNT r 1 lv2 ti9l5 1980 1965 1990 2000 2010 2020 RE SIDUAL

NEW PLANT1 16 12

A ESO11A L 0 TOTAL 12

NET CAPITAL I

(ABLE 11 PRESENT WORT4 - .494. COSTS

1912 1975 1900 1985 1990 2000 2010 2020

PLANT 16100019.(I 13 11 1 z 3 4
SLVEISAU001Yl) 1 0 0 0 0 0 0 0

SEWFKS 161000/YR) 0 0 0 0 0 0 a 0

TaTAL (161030/yil 14 1 L 1 2 2 3 4

PRESFNT VALUE AT LEGiN-
MI1NG OF PF.AiISIU3101 20 5 6 a 17 Z4 30 0

PRESENT WORTH 1910001 2n 4 3 5 3 2 0

NET7 0.4,14. * 44

rAkiLL III IGA P04 RESENT w0.41,

CAPITAL 16,1000) 15

U0-9. (SL100
LANO 4610001 5

[OTAL (11000)

TAILt IV . AN,iUAL COSTS ISI000/ft)

1912 1,071 19 li 198, 1990 20a0 2010 200

ANNUAL CAPI TAL
N'.. Ptr.YI1 .1

TOTAL 0.494. 14 1 1 1 2 2 3 4

TOALANUL14 23 3 4 5

N1. 1 * AlJNjoI. C.'i IS .)P t.,r INQUOh s', S Nt liU is I. )IN, ',IND3LI I NO 13 1 t N!: S
NOTF 2 : AN I11t &LT ht A I*'r I P~t .tL-.r %INS IJLU I kA hLL L.ALULAI tUMS



l/IAi3LATER TRFATMENT PLANT COAPS UF ENGINEERS - SUAV(Y SCOPE sruoY

PLAN 6 . MANTI.M

1912 1915 19do 1955 1990 2000 Zuu 1020

PUPULATI(N 1440 1645 18s0 211S 2380 2940 3620 3915

FLUW iNG)
DiH1 STIl 0.16 0.19 0.22 0.21 0.33 0.38 0.51 0.60
INUUSTAIAL 0.13 0.14 0.15 0.16 0.1? 0.20 0.23 0.26
iUrL' 0.29 0.33 0.37 0.43 0.50 0.58 0.14 0.86

SLUOGE ITPU)
GENU.AtED 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
G SCIARGED 0.00 0.00 O.O 0.00 0.00 0.00 0.00 0.00

TREATMENT PLANT TYPE I PkELIMIA~kY TREATMENT

SLUDGE HANGLING TYPE 4 NONE

TABLE I s PRESENT WORTH - CAPITAL COSTS - it1000)

PH ESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIUUAL

NEW PLANT Z2 25 25 11

RESIDUAL 0 TOTAL 17

NET CAPITAL 21

TA6LE II : PREStNT WORTH - O.4N. COSTS

1972 1975 1980 1985 1990 2000 1310 2020

PLANT (SIOU/YR) 42 2 1 3 4 6 6
SLUOGE (|00/YRI 3 0 0 0 0 0 0 0
SEWERS (S00/YFI 0 0 0 0 0 0 u 0

TOTAL ($I00/YRJ 4S 2 2 3 3 4 5 6

PRESENT VALUE AT RLGIN-
NING OF PERIOD ($10001 61 10 12 14 29 35 43 0

PRFSENT WORTH (510001 61 d 7 6 a 5 0

NET 0.+". - 101

IAILI III TUFAL PkF'.NT NURTH

CAPITAL (110001 21
O.#N. 6113U0 101
LAND (sl00) 0

IITAL (10301 122

TABLE IV : ANNUAL COSIS (SLOOO/YPI

1912 1975 19G0 1985 1990 .0U .Oi00 2020

ANNUAL CAPITAL
NL< PLANT I 1 1 1 1 1

TOTAL L.+M. 45 2 2 3 3 5 6

TOIAL ANNUAL 45 4 4 5 5 6 1 a

NITE 1 $ ANIJLIAL C'!STS 00 N;T IlLfUU- ORLetwt i IUTSTASOLN(. du:.)i 14J|lEJTL)I si
NJIk 2 s A,- INFI:$ktE AIL If- r PL,.CLNT wAS USiE IOR ALL GALLULAtIINS



WASTEt.ATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN 6 , RANDOLPH hWP.

.... .. . . . . . ..... .-i~i .- .... 4913 . .1980--..... 198s .... J90. - 2000 . .__....0l ..... 0 . . . . .

POPULATION 1820 2160 2500 z50 3ZOO 3840 4650 9000

FLOW 9I960
tJON.STIC 0.20 0.25 0.30 0.35 0.40 O.SO 0.6s 0.S
lNUUSII.IAL 0.00 0.00 O.J)0 0.00 0.00 0.00 0.00 .O0

TOTAL U.20 0.25 0.30 0.35 0.40 0.50 0.65 0.75

SLUDGE ITPOI
GENERATED 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JISCHAA,,D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TREATNENT PLANT TYPI: PRELIMINARY TREATMENT

SLUOGE HANDLING TYPE S NONE

TABLE 1 3 PkESENT WORTH - CAPITAL COSTS - (61000)

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 20 23 23 16

SEWERS 172 211 a1

RESIDUAL 1 TOTA. 3

NET CAPITAL 191

TABLE It : PRESENT WORTH - O.,M. COSTS

1912 1915 1960 1965 1990 2000 2010 2020

PLANT ISIOOOIRI 29 2 2 2 3 4 5 6
S L)UOGE lI000YA) 3 0 0 0 0 0 0 0
SEWERS $I5IOO0/YK 0 1 1 1 1 L

TOTAL 6IsOOO/YR) 32 3 3 3 4 5 & 1

PRESENT VALUE AT BEGIN-
NING OF PERIOD 61000O 46 13 15 16 32 39 46 0

PRESENT WORTH |610003 46 10 a 6 9 5 3 0

NET O.*N. * 91

TABIt III 3 TOTAL PRESENT WORTH

CAPITAL 6510001 191
O.*M. 1*0003 91
LAND (510003

TOTAL 1610001 290

TABLE IV s ANrMUAL COSTS ($|GOOYRI

1972 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEWP.ANT 1 1 1 P L A N
SE OR S 15 15 AS .15 15 15 15

TOTAL 1.44. 32 3 3 3 4 5 6 1

TOTAL w.LNUAL 32 20 2 20 2I 22 23 24

NOIF t I ANNUAL CI'STS fYI NuT INCLUnL P4(SENT 'UT.TANIIIN
, 
LUNOTO IN0IkTfEONESS

NUL 7 2 AN IN1i1 .I kAlr OF I VfICkNT hA. USFO KA ALL CALCULAIIONS

i4



IASTflAr6* MkAT~kNT PLANT C~kP$ OF EINI:EtS -SURtVEY 1C.OI~ STUDY

PLAk 4 s UPPER EAST dkANU4

197 197s L980 i9s 1990 z00o 2010 2020

POPULATION Tat 1863 3000 '4220 5440 b230 6540 1333

FLUa INOUI
votieSTIC 0.0" 0.22 0.34 0.52 0.60 0.81. 0.96 1.11
INMIU4fRIAL. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IOfAL 0.08 0.4d U.36 0.52 0.6a 0.91 0.'j6 1.I.1

SLUDGE ITPO)
uLNERATku 0.00 O.uo 0 .00 0.00 i. u0 0.00 0.00 0.00
DISC1ARGCU ~ 0.09 U.bu 0.,)0 0.0%) 0.00 0.00 0.00 0.00

FAEAM6kNT PLANTI fVPk I PAtkL1NINAEY T.MATMENT

SLUDGE b4ANOhLING TYPE NONE*4

TABLE 1 9 PRESkNT WO~RTH - CAPITAL COSTS - 1610001

PRE SLNT
WOJRTH 1972 1975 1980 1985 1990 2000 2010 2020 KESIDUAL

NE5W PLANT 23 26 26 Is

ARES IDUAL 0 TOTAL Ia

NET CAPITAL 22

T7d*611I P~kESET WJkIH - ..N. COSTS

1912 1975b 19vu 19d5 1990 2000 2010 2020

PLANT (SIUUO/YR) 0 1 2 3 4 5 1 8
SLUGEfsjOofIVR 0 0 0 0 0 0 0 0

SEWEm4S 41100YR) 0 0 0 0 0 0 0 0

TOTAL I 61000/YR) 0 1 23 4 a

PHiSF#4T VALIM Ar BEGIN-
NING OF pEstlan (51000) 2 8 13 1? 38 4S 53 0

PR5SENT wORFH IsL00 2 1 7 1 It 4 0

Nt,& fl.+. *41.2511

TAqLE III TOTAL P..ESENT WORTH

CAPITAL £110001 22
- .- * -- *0.04. 4 S1101 41

LAND £510001 0

TOTAL 111000) 69

TAOE IV 9 ANNUAL EGSTS 1610ooiYRI

11072 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
'JT8 PLANT d 2 2 2 2 2

Tf% l#.0 1 2 3 4 a
T1ALA4PAJAL 0 3 4 to 91

NOTE7 I I AN1JAL tiia,1 tS f10 jT 14CttUf PKIES..0, OU?..lAIoIN- IUtU* INDLGTk.NE,*.S
NJT' 2 8 AN 11071A I ';I I(AfL 0i 1 P4tcHT 'JA, J056L 0 - ALL CLtLUL.% IJNS



IASTfUAr£s T.EATNLST PLANT CORPS OF ENIeteRS - SUKVEY SCOPE STUDY

PLAN R . HINCKLEY

IV72 115 1900 19b5 1990 2000 2010 2020

POPULATION 1090 2035 4580 6450 8320 9600 10700 11470

FLUW Sh4,U)
DOft STIC 0.12 0.33 0.55 0.79 1.04 1.25 I.SO 1.72
INOUSTkIA*. 0.00 0.00 0.v0 0.00 0.00 0.00 0.00 0.00

I UT AL u.12 9.33 0.55 0.79 1.04 1.25 1.50 1.72

SLUnGE (TPOI
bEN

0
ATLO 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00

OISCHARt,E0 0.00 0.00 0.00 0.00 O.uO 0.00 0.00 0.00

TREATNENT PLANT TYPE I PRELINIE4ARV TREATMENT

SLUDGE HANDLING TYPE a NONE

TABLE I 2 PRESENT WORTH - CAPITAL COSTS - ($1000

PRESENT
WOURTH 1972 ISM5 1960 1985 1990 2000 2010 2020 RES OUA.

NEM PLANT 32 36 36 25

SEwastS 2309 2830 283

RESIDUAL It TOTAL 308

NET CAPITAL 2330

TABLE 11 1 PRESENT NUkTH - O.*4. COSTS

1,91,2 15 1q60 1985 1990 2000 2010 2020

PLANT ( & 1000/YRl 0 1 2 3 4 5 7 8
SLUDGE I5l000/y,41 a 0 a 0 0 0 0 0
SEhEKS I$ 1O0UYRl 0 14 14 14 14 14 14 14
TOT"L. l$I001Y ) -- -- 16 1- 19 20 -- 2 22

PKFSEVY VALUE AT 6EGII-
MING OF PERID ($10001 21 66 71 75 137 145 IS3 0

PRFeENT WO.iTH I5IU0O l 54 41 31 40 ?t It 0

NET 0J.01. * 22Z.4152

AILE III a lOTAL PIESENT W04aTH

CAPITAL 1110008 2330

O.04. (s1iJ0 222
LANU 44,o0 0 0

TOTAL 1510031 2552

IASLE IV s AN'4UAL COSTS t $1U,3)/YR|

1912 1175 1980 1985 1990 203.) 2010 Z020

AN'JIJAL CAPI TAL
NEN PLANT 2 2 2 2 2 2 2
SEWEIS 204 204 204 206' 2C4 204 204

T'r.TAL U..M. 0 is 16 1t? 1) 21 22

TUIAL ANN4UAL 1 123 224 225 2;!. 2??7 220 ?.19

N.f, I 8 ANFfAL LUJSTS Ji. NhJl INCLULt P'-S(.Ni uJITSTANOIN. M,04tl&I) INO. fl.uh.-Ss
NI? W I Aft INtF' T-? (Art is- I Pt'CLNI ,oA% us;.) rott ALL CAL(,ULArtr lN

. . .. , . .. . o .. . .. .



WASTEMATEq TREATMENT PLANT CORPS OF ENGINE"RS - SURVEY SCOPE STUDY

PLAN 6 * MALLT C.tEF

1972 1975 1930 1985 1990 2LO)O 2010 2020

POPULATION 900 1285 1670 2035 2400 3080 3570 4000

FLOW tSGJI)
IXJIAsf1c 0.10 4.15 0.20 0.25 0.30 0.40 0.50 0.60
INDUSTRIAL 0.00 0.00 0.0hI 0.00 0.00 0.00 0.00 0.00

TOTAL 0.10 0.1S 0.20 0.25 0.30 0.40 0.50 0.60

SLUDGE ITPO)
GENERATED 0.00 0.00 O.UO 0.00 0.00 0.00 0.00 0.00
DISCHARGEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TREATMENT PLANT TYPE Z PRELNIMNARY TREATMENT

SLUDGE HANDLING TYPE : NONE

TABLE I PRESENT WORTH - CAPITAL COSTS - (S1.00O

PRESENT
WORTH 1972 i975 1960 1985 1990 2000 2010 2020 RESIDUAL

NEN PLANT 17 20 20 14

SEVERS 148 182 is

RESIDUAL I TOTAL 32

NET CAPITAL 165

TABLE 11 s PRESENT WORTH- O.*H. COSTS

1972 1975 1980 1985 1990 2u00 2010 2020

PLANT I%1uoo/YRj 12 1 2 2 3 4 5 6
SLUDGE 5sI00ooYRI 1 0 0 0 0 0 0 0
SEWERS IS1000YKI 0 0 0 0 0 0 0 0

TOTAL (S000/y1, is 2 2 3 3 4 6 7

PRESENT VALUE AT REGIN-

NING OF PERIOD $LOO1 19 11 13 1s 31 38 4s 0

PRESENT W)RTH Is|ooo0 19 9 7 6 9 5 3 0

NET U.+4. * 61

TABLE III TOTAL PRESENT NORTH

CAPITAL (I10'JOI 165
U.+". 1610.0 61
LAND ($LuJu) 0

TOTAL 151000) 226

TARLE IV : ANNUAL CUSTS ($1UUO/YR)

1972 1)l 1980 1985 1'490 2000 2010 2020

ANUAL CAP I TAL
NEW PLANT I 1 I I I I I
SEWFRS 13 13 13 13 13 13 13

TOTAL O.*M. 13 2 2 3 3 4 6 ?

TOTAL ANNUAL 13 17 1 13 1 19 20 21

nIF I I AN 'UAt Cil5 , DJ N0 1CLUJ1L PRKI %II UUTSTANU114. 11JNVtD INOtFRTLu)NESS
NUIc 2 I AN 1*4619t , WAlL I) I PLhktIhTf %A:. UStO) FUk ALL CALCULATIONS

C,



AlSTI'JAThK TR.ATIfU4T PLANT CORPS OF EMIdNELRS - .rS'JVLY SCOPE STUbY

PLA U , I-AVlI41A

1972 I1'5 1930 1.)35 1990 2030 2010 2020

POPULATIOi 13145 178,,1 .12324 2)142 37160 53650 66220 74315

FLOU (G)
DsIt:TIC 1.43 2.03 2.63 3.66 4.64 7.62 9.55 11.15

SIIVU3 T . IAL 0.57 o.62 n.67 3.72 0. 77 0.91 1.05 I.19

TOTAL 2.05 2.70 3.35 T 3 5i. 75 1O.6 -T2

SLtC. IJ (TPD)
GLNIERATD 0.00 1.00 0.00 0.03 3.30 0.00 0.00 0.00

DISCIIAOGED 0.30 0.01 0.)33 0.303 0.30 0.00 0.00 0.30

TREAIIE:T PLANT TYPE PPELIMINARY TPEAT;IENT

SLUDGE IiANDLING TYPE NONE

TABLE I : PRECENT 10,T - CAPITAL COSTS - 6$1000)

PRESENT
WORTH 1972 1915 1930 1935 1990 2000 2010 2320 RESIDUL

1.%1 PLANT 111 125 125 89

SIERS 1204 1476 147

RESIDUAL 9 TOTAL

14ET CAPITAL 1307

TABLE It : PRESENT WORTiI - O. M. COSTS

1972 1915 1930 1935 1993 2003 2010 2020

PLA NT ($1000/YR) 202 5 6 3 10 17 21 24
SLUDGE ($1000/YR) a 0 0 0 0 0 0 0
SL1IERS ($1000/YP) 0 7 7 7 7 7 7 7

TOTAL ($1000/YR) 216 12 " T - 1 24------" 28 32

PRESENT VALUE AT UErIN-
NING OF PEPI.OU ($1000) 291 55 62 70 150 136 213 0

PRESENT WIORTIH ($1000) 291 1:5 36 29 44 23 16 0

NET 0.+Ii. 490

TAI;LE III TOTAL PRESENT WURTH

CAPITAL ($1300) 1307
O..11. ($1030) 490

LAND ($1000) 0

TOTAL ($1300) 1797

TAULE IV : ANNUAL COiTS ($1033/Yil)

1972 1(5 93 i)35 1)9r 20D3 2010 2020

ANJUAL CAPITAL
NJEWI PLANT 1 ) 9 '
SEWERS I, 1C 106 1~ 106 I o6 106

TO T'L O.+1. 210 12 14 16 13 j1 28 32

TP'TAL AtONAL -210 13) 11,- lo 1T' ~115 ~ i

tNUTE I ANNUAL COSTS 0(1 NuT rNCLU01 P'Ir:;rNT OUTSTANPII . JjoN!)Ki- |EJTEDISC)SS
NUTL All InTCr'.E.;T PATE or 7 PIRCEIIT :N,; t3ED r(OR ALL CAI.CJI.ATI('t;;



WASIEbAIEA TAEATMENT PLANT COP S Of ENGINEERS - SURVEY SCUPE STUDY

PLAN 8 . MEDINA CO.

L912 Ivy$ 190 1985 1990 20U0 Z010 Z020

POPULATION 3721 1323 10920 13300 156A0 19769 24357 33333

FLJW 1NOD)
DONE IC 0.41 0.86 1.31 1.64 1.96 2.51 3.41 5.00
INDUSTRIAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.41 0.86 1.31 1.64 1.96 2.51 3.41 5.00

SLUJ&GE |TPD)
GeNE.AATED 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DISCHARGkD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TREATMENT PLANT TYPE 8 PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE I NONE

TABLE I I PRESENT WORTH - CAPITAL COSTS - ($10001

PRESENT
WORTrH L972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

NEW PLANT 62 70 70 49

SEWERS 1090 1336 133

RESIDUAL 1 TOTAL 183

MET CAPITAL 114S

TABLE II I PRESENT WORTH - .4 ft. COSTS

1912 1975 1980 L985 1990 2000 2010 2020

PL ANT ISLOOOIYR) 48 2 3 4 5 1 9 13
SLUIXGE O111000/YRI 5 0 0 0 0 0 0 0
SEEw4S (51000/Y) 0 6 6 6 6 6 6 6

TOTAL IIOOOI.YRI 53 9 1O 11 12 1j 1 20

"fiESENr VALUE AT BEGIN-
dING OF PERIDO I1000) at 39 43 47 90 104 127 0

RESENT WORTH (1100011 1 32 25 19 26 is 9 0

AE C... 211

TABLE III I TOTAL PRESENT WORTH

CAPITAL (510001 1145
U.*M. (13jOO 211
LAND f$1000) 0

TOTAL 4510001 13S6

TABLE IV a ANNUAL COSTS SIOOO/YR)

1912 1915 1960 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NiW PLANT s S 5 5 5 5 5
SfwERS 96 96 96 96 96 96 96

orat (.*q. 53 9 i II 12 13 16 20

TCrAL ANNUAL S3 it Ii ii. 114 115 116 122

CTF A I ANNUAL COSTS Oil NJT INLLUJE PR.-SENF JUTSTANI)ING OUNULD INIfEdfF'tISS
AOTF 2 8 AN INTERPST RATh OF ? PLRCtNT WAS U D FOR ALL CALCULATIONS

.. . . , * ~ - . . . . . .I I .. . . .. .. . . .I 61 1



WASTEWATER TREATMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN a , NEW MEDINA

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 5545 10939 16333 19886 234o 29540 36500 _ 49666

FLOW (NGD)
DOMESTIC 1.38 2.14 2.91 3.48 4.05 5.28 6.82 7.8
INDUSTRIAL 0.78 0.87 0.96 1.04 1.13 1.42 1.71 2.01

TOTAL m3.7 _777 - "T 6.70 _53 9 9..

SLUDGE (TPD)
GENERATED 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DISCHARGED 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

.. tREATMENTPLANT TYPE PRECIMINARY TREATMENT

SLUDGE HANDLING TYPE NONE

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000).

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUA

NEW PLANT 93 105 105 T4

-- SEWERS 1167 14-- 1130 10. 143

RESIDUAL 8 TOTAL 217

NET CAPITAL 1252

.. . . .. . TA BL E II : PR ES EN T W O R TH - O . '. C O STS . .

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($1000/YR) 161 I 8 9 11 14 18 20
SLUDGE ($1000/YR) 0 0 0 0 0 0 0

SEWERS ($1000/YR) 0 7 7 7 7 7 7 7

TOT'r t $1000/YR) 1XT 3 --- -TTr7 7 ~~7
PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 249 60 67 72 141 167 188 -

PRESENT WORTH ($1000) 249 149 38 30 41 25 14 0

NET O.4M. 446

.. .. TABLE fit TOTAL PRESENT WORTH

CAPITAL ($1000) 12ai
0.+M. ($1000)
LAND ($1000) 0

TOTAL (1000) 1698

TABLE IV : ANNUAL COSTS ($1000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
NEW PLANT 8 8 8 8 8 8 8
SEWERS 103 103 103 103 103 103 103

TOTAL O..N. 179 13 15 17 18 21 25 27

TOTAL ANNUAL T7P -125 127 -- 128 130 133 137 139

NOTE 1 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING, nONOED INDEBTEDNESS
NOTE 2 AN 11TEREST RATC OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



WASTE UATEI TRCATUUJT PLAUT CORPS OF ENGIIIELRS - SJRVEY SCOPE STUDY

VLAII 5 , SIIALERSUORO

1)12 !'5 1)JO !i35 19)3 233 2013 2020

POPULATIA, 5360 6a1370 70 7M O 8)63 13)23 12360 13333

PLUW (IIGU)
LUICSTIC 0.j 1.11 3.3" 0.9 1.12 1.42 1.73 2.03
II~vUSTRI,%L U.00 J.03 0.00 0.00 0.09 3.00 0.33 0.00

TOTAL 0.5) 0.1 3.1 1.12--'- r 1.73 2.00

SLUDGE CTPU)
GIERATED 0.03 1.03 0.00 0.00 0.00 3.00 0.03 0.00
DISCIARGE0 0.00 0.00 0.00 0.00 0.33 0.10 0.00 0.00

TREATIENT PLAI4T TYPE PRILIIIIN, RV TREATI4EI T

SLUDGE iHANDLINO TYPE NONE

TACLE I : PRESENT 1;'P.TtI - CAPITAL COSTS - ($1000)

PRESENT
WORTI1 1972 !375 1933 1935 1991 20:0 2010 2020 RESIDUAL

MEW PLANT 35 40 110 28

SEtERS 323 556 111

RESIDUAL 5 TOTAL

1,1ET CAPITAL

TAULE II : PRESENIT WORT;4- 0.. I. COSTS

1912 115 1930 1915 1990 203) 2313 2020

PLANT (SOOOIYR) 2 3 3 14 6 7 3
SLUDE (S10001YR) 0 0 0 a 3 0 0 0

,;EIIERS ($1303/YR) 0 3 2 2 2 2 2 2

roTr ($1030/YR) 7 3 7 7 -- -

PRESCrT VALUE AT LEeGIIJ-
11ll-S OF PERIM) ($1030) 7 19 27 30 53 67 76 3

PRESET WORTTH ($1303) 7 16 12 17 10 5 0

NET O.*11. 85.6765

TAULE III TOTAL PRESEJT WAORTIH

CAPITAL f$1013) 353

i.AtlD ($1)00 31

TOTAL ($1J0) 472

TALE IV : ANlJAL COSTS (1i.11Y)

1J72 191, 193J 19.5 1991 2C).) 2310 2020

AI.IJAL LAPITAL
Ii114 PLAhoT 3 3 3 3 3 3 3
Sd-IEPR S 40 4I 1 '10 .141 43

TOTAL O.+". 2 3 6 7 7 3 10 11

uiOTE I AIIIIIAL COSTS IK) thuT ICLUI,E WF;' rl.T IuT-,TAtlrnI:f'" t l:I IIrir. 3Tt ItSS
ITE 2 Ali IIOTE:E ST IATE or 7 P,.CEI.T WAS 0';F1 OR. ALL C ,LC'JL,*%tl.S



WASTEWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE SUOV

PLAN a 0 CHAOUN

1912 1975 1980 1985 1990 2000 2010 .2020

POPULATION 10 2980 4140 •080 &oo 10000 12100 13300

FLOM INGO)
DOMES TIC a.0" 0.03 0.01 0.07 0.10 0.13 0.11 0.20
INDUSTRIAL 0. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 0.91 0.03 0.0S 0.07 0.10 0.13 0.17 0.20

SLUDGE ITPDI
GENEKATEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DISCHARGEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TREATMENT PLANT TYPE 8 PAELIMZNAY TREATMENT

SLUDGIE HANOLING TYPE 8 NM

TABLE 1 8 PRESENT IORTH - CAPITAL COSTS - 1910001

PRESENT
MOATH 197" L195 1980 1983 1990 2000 2O0 2020 RESIDUAL

EXISTING PLANT 6 to 10 a

RESIDUAL 0 TOTAL 6

NET CAPITAL 6

TABLE 11 8 PRESENT WORTH- O.*N. COSTS

1972 1975 1900 1905 1990 2000 2010 2020

PLANT ISIOOO/1RI 6 0 0 0 0 a 1 1
SLUOGE 5Il100/wRI 0 0 0 0 0 0 0 0
SEWERS I£sI0001RI 0 0 0 0 0 0 a 0

TOTAL (sIOOO/YRI 0 0 0 0 0 0 1 1

PRESENT VALUE AT BEGIN- . . . ... . .
MING OF PERIO ($SoOgl 0 1 1 2 5 7 9 a

PRESENT WORTH IslOOO 0 0 1 1 1 1 0 0

NET O.#N. 6.1929

TABLE III a TOTAL PRESENT WORTH

CAPITAL 1510001 6
O.4n. (610001 6
LAND 4610001 0

TOTAL 4010001 12

TABLE IV A ANNUAL COSTS S$IJ00/VRI

1912 1975 1910 1985 1990 2000 2010 2020

ANNUAL CAPI TAL
E ISTING PLANT 0 0 0 0 0 0

TOTAIL O.. 0 0 a 0 0 0 1 1

TOTA ANNUA. 0 1 1 1 2 2

NUl I S A-6NUAL COSIS UUi NUT INCLUD* P.o&SENT OGiTSIANOING SONDEC INOEBTEDNESS
NOGF 2 2 AN INTAISF KAC UF I PkA(kNI NA USEO FOR ALL CALCULATIIUNS



SIOIWk46ATIR l..lAIMt,.i PLA4T Cl,4P$ F kt~lJhi [KS - SURVEY SL(JPE 1iUDY

PLAN S , CH-7

1.L- 1115 1981 19bS 1'9ii 2000 2010 2020

STURM'bAtFR V*LIJ'LT 5MG)
L VR STO.1N RIJNt:FF 0 0 0 1 2 3 3 3
ANNUAL k UNU14 0 0 15 30 45 61 61

SLUOGE UUANTITIfS iDT/yRI
StUIANT.[4A% 0 0 4.) 0 56 84 114 114
TRFATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHL.ME : ST.VRA a PLU, TREATMENT (ON LANU

SI.LODGE MANL, LJNG Z PERUIC REMOVAL TO LANOFILL OR RECYCLE

STOAGE BASIN s EARTH

TABLE I : PRESENT NJRTH - CAPITAL COSTS - ($1000)

PRESENT
MURTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 81 275 38
BASIN 39 135 53
PIPES S 200 79

RESIDUAL 6 TOTAL 11z

NET CAPITAL 173

TAr'LE It I PRESENT WORTH - O.M. COTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT 4161$00/YRI 0 0 0 0 1 1 2 2
SLUDGE ISIOOUIYRo 0 0 0 0 1 2 2 2
SEWERS ($1ouu /l) 0 0 0 0 0 0 0 0

TOTAL I$IOOUI 0 ... 0 0 0 3 4 5 5

PRESFNT VALUF AT BFGIN-
NING OF PEIOJ 1110OU1 0 0 0 0 28 37 42 0

PRESENT WORTl ($1000) 0 0 0 0 a 5 3 0

NET fl.4M. = 17.313

TABLE III . TOTAt PRESENT WORTH

CAPITAL (610001 113
---------------------- l--0.&M- L$10, ..... 7-............. ..............

LANO 161000) 4

TOTAL IS1oo10 195

TAKtE IV S ANNUAL COSTS I |0,J/YR

191U 197S 1980 1985 1V90 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 21 21 21 21
BASIN 9 9 9 9
PIPES 14 14 14 1S

TOTAL U.*M. 0 0 0 0 3 4 S S

TOTAL ANNUAL U 0 0 0 43 so 51 51

NOTE I : ANNIAL CUSTI 0I0 NT INCLU k PPEStNI OUTSTAPOIN' 1l0NOED tNfltt41L0DkSS
NOTE 2 3 A.4 INlIS! -:Ali OF 7 PkRCiNl tA , USEO FOR ALL LALCULA1IN,

6k



lp-olyA10 pt .r PLAN?4 CuBPS OfI tft.iI,iLE(BS - 114 VCY SCOPE SFUUY

PLAN tN . W,

191.1 1141 19d0 1'V85 19"00 2000 2010 2020

SVORIWAT*B VCLJf 4468
I va SIL.4 6JYLIFF 0 0 0 1 2 2 4 4
ANNUJAL RMU 0 0 0 24 46 48 7) 73

SLI~i;C( OIIANI III 1 S* ('1T/yk)
S~klUINIT. . ol 0 0 0 0 90 90 134 134
TNtATM-IiI 'YJu 0 4) 0 0 0 a 0

IRIA7MfNT SL'I."'i STOR4AGE PLUS4 TFkEATAL,'il ON LAND

SLU-CE U4ANDLIN:. P[41JUV11 RAE4VA. TO LANDF-ILL. UR KECVCLi I
TABLE1 4 3 PLLSENT O.UATH- CAPITAL COSTS - ($1000)

rIU SENT
.IIRTH 1972 1915 1980 1985 1990 2000 2010 2020 .IESIDUAL

TREATMENT PLANT as 300 b1
BASIN 43 147 s

PIPES 702 247 1038

RES I (UAL 44 TOTAL 1159

NET CAI)IAL

TABLE It PRESE14T WORTH - U.*%. COSTS

1972 1975 19c0 1985 1990 2000 2010 2020

PLANT I $.Y4/V. 0 0 0 0 1 1 2 2
SI:; (S1.aukY.11 U 0 0 0 2 2 3 3

%E WFRS I S1U0.4/YRI 0 0 0 0 13 13 1) 13

iT0TA L (I uo.)/YP. 0 0 0 0 17 17 19 19

PRFSENT VkLtli, AT M-.IN-

hEN(G OF' PERIUOD (S1001.4 0 0 0 0 120 12? 134 0

PkISFNT wdfl4H (110001 0 0 0 0 35 19 10 0

NET 0.44. - 65.1832

TAUCCA III TUTAL PPFIENT NuETH

CAPITAL 111000) 870
0i.04. ($to00)) 65

TOTAL 1110001 936

TAbLE fV : ANNUAL CnSIS 4610OU/YR)

19/2 1915 1980 1965 19W0 2000 2010 2020

V~~,'Ji ILA'41 0 03 23 23

PIPES. 191 1L 19 191

TltANiL0 .3 0 0 242 242 Z44 244

mll:1 2 ,.J ,j F 1 P1 .- F ' . . i, lid- r.I ALL CAl LILAT 1414



S I. T VLA*.1 C.j.PS Ef Lhl;INI tR' - SUMVLV SLVC .0.011

PLAN U * CH-124L1

1972 1975 1960 195 194U ooo o 100 Zuzu

STORMWATER VOLUmF (6 4
I YR SIOKM PUNOlFF 0 U 0 3 7 14 20 23

A..iUAL etN,1F F0 0 si 106 209 286 332

SLL*|6F CUA.4TIIIES I)TIY4|
SEJIMElJT.3ASI% 0 0 0 0 198 391 536 622
TI.ATMcNI PLANT 0 0 0 0 0 0 0 0

SLU06E HANDLING P&,IUJIC JEPCVAL TU LANDFILL OR RECYCLE

STURAGE BASIN tAgT.

TABLE I : PRESENT WORTH - CAPITAL CfSTS - ($1000)

P.tSENT
WORTH 1912 1975 1980 198j 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 212 ?20 10
BASIN 103 350 139

PIPES 443 1500 599

PIPES 225 1500 900

RESIDUAL 67 TOTAL 1740

NET CAPITAL 91i

TABLE 1I : PRESENT WORTH - U.044. COSTS

1972 1975 1980 198t 1990 2000 2010 2020

PLANT IS 00 )/YI 0 0 0 0 3 7 10 11
SLUDGE IIOUJ/YkC u 0 0 0 4 9 13 15
SEWE . *1)JOd)/YR 1 0 0 0 0 7 14 14 14

TOTAL ISIUJOIYHD 0 0 0 0 16 32 38 42

PRESENT VALUE AT BEGIN-
NING OF PERIOD(1 S00I 0 0 0 0 169 241 263 0

PRESENT WURTH I10OJI 0 0 0 0 so 37 21 0

NET 0o.+M. - 1o9.d33

TAbLe III . TOTAL PRE!IfNT W0hTH

CAPITAL 4510031 91&
0.+". (SI0001 109
LANO (SLOJUS 5

TOTAL (SIOU0I 1032

TALE IV * ANNJAL CUSTS ISIO)OIYR)

1972 1115 1931) 1581 1190 2000 2010 2020

ANNUAL CAPITAL
TREATMFN PLANT 55 55 55 55
BASIN 25 25 25 25
PIPLS IGs |Ua 108 108
PIPE5 lOS 108 108

TOIAL O.4Ko u 0 0 0 16 32 38 42

1 0AL A.4JAL 0 0 0 0 201 330 336 340

N')TE I . AINdJAL CUST5 'IV 1u1 INCL.i) PRES(NI UUlSTAsutI;4. UNLO ) IN6TkE'JNLSS
NOT- 7 1 A4 INTERST RATL OF 7 PERCLNT WAS USED FLU ALL CALCULAIIUNS



STOM.)ATEU TtAfM-P.r .OLANT4 cu~ps (A eh(jINrEKS -Su.~vLe SCJPE STUDoy

PLAN It . CH-16-17-18

1972 1975 1980 L945 1990 2000 2010 2020

SIORMWATEAt VOLUME (14;-)
1 YR STUIM #UJNFIF 0 0 0 4 a 10 13 1s
A4NUAL RONCIFF 0 0 0 10 141 L81 226 269

SLUJItE )UANT1ILS (DTIVRI
S fl)IMN1 AA SIN 0 0 0 0 205 264. 329 392
7tRATMENT PLANF 0 0 0 0 0 0 0 0

TREATMENT SCHEME STURAL'( PLUS TREATM4ENT At MULNICIPAL PLANT

SLUDGI: hANDLING PEAI~UIC KEMUVAL TO LANOI-ILL OR oECYCLE

SmWRAGE BASIN EARTH

TABILE f PRESENT WORMH CAPITAL COSTS - 1*1000)

PRESENT
WOPTH 1972 1975 1980 1905 1990 2000 2010 2020 RESIUJAL

RASIN 85 29011

PIPES 1127 3813 1525

RESIDUAL 63 TOTAL 1641

MET CAPITAL. 1149

TAaLE ii : PaEstwE mugEN - 42.#m. cosys

1972 1975 1980 1905 1990 2000 2010 2020

PLANI £S10130/YRI 0 0 0 0 5 7 9 11
SLUIOGF I Sltflf/YR ) 0 0 0 0 5 6 S 9
SEWERS IIUu/Y&h 0 0 0 19 19 11) 19

7OTAL I11(jO/Yltl 0 0 0 0 30 33 36 40

PRESFNT VALUE AT bF61N-
NIN!; OF PFENILL) 46IOJOI 0 0 0 0 222 266 270 0

PRFSfNT WORTH (41000U 0 0 0 0 65 37 20 0

NET 0.414. * 113.53S

TABLE III : TOTAL PKEbkNl WORTH

CAPITAL I510001 1149
O.*M. 16 1000) 1 123
LAND 1510001 11

TOTAL 161001 1284

TABLE IV .ANNUIAL CUSTS IOOYi4

117 1915 1V3'I 1985 1990 2000 2010 2020

ANNUAL CAPI ?AL
(IhA'IN 20 20 20 20
P IPE S 276' 216 d76 276

10TAt 0.#M. a 0 0 0 30 331 36 4t)

TUiA L A,jJ AL h 0 hi 0 32J7 330 333 337

N011- I :A..NVAL CY'o 0 1 N-)t h.k PRISI NI .JlIlhANOII.. hLNUcI' INOEATD.ft'S
NOIT.' Z : A4i I ;i'LT Ail O 7 otr L1 T :AS Ut:t r I' AL( CALLIATIIS



1,~hA 4 11 i II .N LA.. Cf.kp II ~ SLAVLV SLUP SI UJV

p1- A,, It L Hi- L'i

1912 1171 1 tdJ 1985 1 910j 2Jo0 du o10 200

101,1.11EVIliU4 IM(.3
I Y(' SI)'m quNultl 0 0 0 0 1 2 2 3
A4NJAI ,U~k (1 0 0 1 Is 31 31 46

S1,110fG-. )1A141 liiES I UTiYK)
'A IM, 4.iASIN 0 0 0 0 28 5d69 86
TstAr01'll PLANT 0 0 0 0 0 0 00

IREA14t NT SCNr4E ST j~ti:~ PLUS I kEATMNE'T ON L AN J

UlJD,I HAN LL M; P ,-( I (I IC R .4 o V AL I u L AN IF IL Lu-L L 1Y C L

16R
4
Cillt ASIIV LAZI4

TA13LE I1 PRESENT WURfH - APITAL ((hIS - (110001

P LS Nr
w3kiI 1972 1975 19bo 19435 1990 2O00 2010 2020 rESI.JJAL

.p ATmFNT PLANT 81 275 38
SIN 35 120 41

PIPES 59 20U Ty

rt SIOLIAL 6 TOTAL 16

NEI LAPITAL 169

TABLE 11 1 PRESENT WOR1H C.*M. COSTS

L912 1975 1980 1985 1990 2000 2010 4020

PLANT I$10)(C"/YRI 0 0 0 0 0 1 1
tj~-I $I jld/~ V 0 0 0 0 0 1 1 2

IF~ Islo lYp) 0 0 0 0 0 0 0 0

IILAL(~'./YI 00 1? 3 44

~( tIlI VAL (I A T K t- 14-
.Nt. OF (SId0 I'U) u 0 0 0 20 26 30 0

oISIrIT WI!H I $I0AJ0I 0 0 00 5 3 2 0

I I Il.* M.

TA~iLE Ill : UTAL P~t. FNT *64TH

CAPITAL (1,I1u00 169
J.4+i. I ~iO JO)) 12

TOTAI 1$10011) 1132

AbL f IV .ANNIIJNL C 0.I S I SI DU -) I

L1ou12 I') f5 1981 1 ",5 1990 2000 20L0 2020

~Iu t CAP I I A.

1, 8' d 8
VP 14 14 14 14

u-rl.4 0 0 j 2 3 4 4

TAL L? L) 441 4e 49

Ni',I ' 'AC1 N L' ,, N l1 \.1 '. 1',i i'P
11 L P - I. ~i I I 1 I I'L. 1 4.% u i 0 F ) ALl a t UL Tl



r .....

%IJ,4: .AT.t" TNE.,kIN,"iT PLA' . L.r,' Uf .,ltLtS - )UkVc¥ 'CLe'UV SIUEJY

PLAN $ . CH-4-?.)

1f75 |gdJ 18V5 191 21400 20tu 2U20

STUJq.JT E4 VlLttlf (4 1
1 V.-% S-Ukt kJuijf-F 0 ) 0 0 0 2 2 3
AkNIIAL RUNiFF 4) 4) 0 U 0 3U 36 45

SLUr);F JUANIITILS IOTIY.41
E0IDMT.ASIN 4) 0 0 0 0 Sb 67 04
TMEATNNT PLANT a 0 0 0 0 0 0

1lEAIhLNT SCHE* : STl,1A.E PLUS TREAT14ENT UN LANJ

SLUDGE HANDLING PERIODIC RENUVAL TO LANDFILL OR RECYCLE

STORAGE .iASIN 2 EAR4TH

TABLE I : PRESENT WORTH - CAPITAL LUSTS - (10001
i PRESENT

WOPTH 1912 1975 i9ao 19s5 1990 20UG 2010 2020 RESIDUAL

1REAIMENT PLANT 41 275 E|?
BASIN 18 120 72
PIPES 30 200 120

RESIDUAL 12 TOTAL 309

NET CAPITAL T

TABLE 11 S PRESENT WORTH- O.*N. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT £Ivao0/YI U 0 a 0 0 1 1 1
SLUU;L 1OOY1Al 0 0 0 0 0 1 1 2
SFWERS $1OOO/YK J 0 0 0 0 0 0 0 0

TOTAL [SIIOO/YR) 0 0 0 0 0 3 4

PRESENT VALU AT tEGIN-

NING Of PERIOD ISLOO0) 0 0 0 0 0 26 30 0

PRESENT WURTH IS 1000) 0 0 0 0 0 3 2 0

NET 0.#N. , 6.2632

TABLE III TOTAL PRESENT UKTH

CAPITAL 1510001 71
0.4 . £51000) 6
LANU 161000) 1

TOTAL ISIUO01 84

TABLE IV : ANNUAL CUSTS ($Iv001Ykl

7 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
T1.EAIzN l LANT 21 21 21
bA;I% 8 a a
PIPI s 14 14 14

TGTAL U.*M. 0 0 0 0 0 3 3 4

TOTAL AMJAL 0 U 0 0 0 47 43 49

NOTE I I AINIJA CIST, GA NOT 10(*11 0- P!'tS I un U III ,1t ,) '4. 8LN-f I ,M-,,%L.1i% .3s
N0ll 2 : AN I;.Ta.,:,I ,'AT[ uF I 44.)'41 ,A 4J lY )I'. ALL CALLOLII lIN,



STJ.4I'.AlF lld-Alwct.,; PLANT L.It.S tJI L f.I)4tFAS - iUA&VLT SCOPE SEESY

PtLAN,

Ivl 1975 l~bo 19IAS 1990 2u00 2010 ZO

SIl0Rt.:%TfR 'AiLU~f (MG.)
I Yk STO.'M I#uNiIFF 0 U 0 0 0 3 3 4
A.WEUIL RuN..F u 0 0 0 0 53 63 79

SLUC'GE Q&ANTITIFS IdT/Y~f
StUIMqENT.BASIN 0 0 0 0 0 99 118 148
TREATMENT PLANT 0 0 0 0 a 0 0 0

TREAlFPENT SCHkMc STUAAGE PLUS t1R:ATMENT ON LANO

SLUDuL HANDLING zPerIOLING KEMUVAL TO LANDFILL ORP RECYCLE

S1(IRACE BASIN :EARTH

TABLE I I PRESENT WORTH -CAPI TAt COSTS - IS1000)

PRLENT
wflRTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 46 310 132
BASIN 21 140 84
PIPES I8O 1200 720

RESIDUAL 36 TOTAL 938

NET CAPITAL - 2R!

TABLE 11 : PRESENT WORTH - .+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT Isijooi/vaiJ 0 0 0 0 0 1 2 2
SLU(OGE IstiU.J/Yrl 0 0 0 0 9 2 2 3
SEWFNS I SLOOO./YR 1 0 0 0 0 0 5 5

lUTAL I13u/yRI - -0 --- 0 -0 # -10 11 12

PNES04T VALUE AT IEr.lN-
NING OF PERIOL) (I00) 0 0 0 0 8 75 82 0

PRESENT1 AJRTH ISIOUO) 0 0 0 0 8 16 0

NET n.+. - 11.6931

TABLk III TOTAL PRESENT WORTH

CAPITAL ISIOOOI 211

LANJL 4$10001 1

TOTAL. IS100)) 230

TABLE IV :ANlUAL COSTS (6,IG30/Yl

1912 .19153 1900 193s 1990 2000 20L0 2020

ANNUAL CAPITAL
fRcATMENT PLANT 23 23 23
H ASIN 10 to 1o
P1 pf 86 86 d

*U~ TJ*O.+N. 0 0 Ci 0 0 10 it 12

TOiTAL A~4UL i 0 0 0 131 132 133

NOTE I -ANNIJ%I C:1T, I-0 N41T IN(.LU-, t 1~ N~til kuU1S1ANUINC. NOK:EO IN-.'Ijiti8SS
NOTF 2 3Atl AIL '1 lk 7 iliiIl WAS USrLO En- ALL CALCULATI,)'S



S1ENN..A1L t T.ATItA NI PLAI CORPS UP tL.,INLLS - SUP'- SLU'L SfUUV

PLAN P * CN-23-26-21

1972 1975 19dO 1985 19J 2000 20 to 2020

ST1kmwAiE. VrLtlMt 1MGI
I IR S('Nh RUNUFF 0 2 4 1 IO 21 31 39
ANNUAL RUNUFF 0 29 5 114 00 341 4"8 595

SLIJOGE UUANTITIES 4OT/YRI
,.SEDIfN| ,ASIW 0 42 84 166 248 497 663 668
TRCA.ME*T PLaST 0 0 0 0 0 0 0 0

TREAIKENI SCM14F.4 STOkA..E PLUS TREArNENT AT MUNICIPA. PLANT

SLUOGE HANOLIN46 PERIDOIC REMOVAL TO LANDFILL OR R CYCLE

.TIRAGE BASIN S EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - 15.000)

PRESENT
WORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIOLL

BASIN 145 250 49
BASIN 109 310 147
BASIN 40 270 Vb62
PIPES 1s1 2100 $39
PIPES 976 3300 1319
PIPES is So0 300

RESIDUAL 97 TOTAL 2519

NET CAPITAL 2320

TABLE 11 : PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1983 1990 2000 2010 2020

PLANT 1ISOOOYRI 0 0 2 4 6 13 18 23
SLUO)GE 41O00/ViYRI 0 0 2 4 6 12 11 21
SEWERS 1IS10001YR) 0 0 13 13 29 32 32 32

TCTAL II10001YA.) 00 22 42 58 61 71

PRESLNT VAL11L A1 BFEGIN-
NING OF PERIUO (510001 0 0 81 133 354 442 $10 0

PRESFNT WORTH 1410001 0 0 47 55 104 66 36 0

NET O.*M. 313.509

TABLE III TOTAL PRE.iENT WORT"

CAPITAL ($1000) 2820
0.*M. 0SIGO) 313
LAND 161000 32

TOTAL 6110001 316.

TABLE IV s ANNUAL CUSTS S1000/YR)

1972 11 5 1940 1985 1990 2000 2010 2020

ANNUAL CAPITAL
t0iASIN 16 I9 &8 1 Is 18
BASIN 26 26 26 26
BASIN 19 19 19
PIPFS 195 195 19S 195 195 195
PIPES 238 238 238 236
PIPFS 36 36 36

TOTAL a.'. 0 0 11 22 42 s8 67 1T

TOTAL ANtUAL 0 0 2JI 23 S 22 593 602 612

MUTE 1 3 ANMIAL C)sTs Li hir LiCLU';C PRESrS.'d UUISTANJIN9 0~tJ0.) 1J)EBTE id. SS
NfTF 2 1 AN* INTFA.ST KAIt lF 1 PI"LxNf WA, U.SE0 FOR AtL LALLUL,1 IONS



STIMSqWATF0 TkrATPrNT PLANT CORPS C,: ENGINL&LS - SU;VLY SwP STUOY

PLAN a I CI,-74

1V12 1915 1980 1'9S 1990 2000 2010 2020

STOmNwATEa VOLUNE IMG)
I JR SlMja, RUNUFF a 0 0 0 0 a 9 12

ANNUAL RUNOF r 4) 0 0 0 0 121 144 182

SLUDGE %UAHTITIES IDTIVRI)
SEOIMtENT.HASIN 0 0 0 0 0 226 273 341

Tki:ATRE NT PLANT 0 0 0 0 0 0 0 0

-- RA&3mGj"Swr Xf -" .TOkAG4- RLIJS-- iUATKENT.--_Q- LAND.. ... ........ .....-

SLUDGE HANDLING : PERIODIC REMOVAL TO LA14OFILL OR RLCYCLE

STORAGE BASII : EARTH

TABLE I S PRkSENT WORTH- CAPITAL COSTS - SO001

PRESENT

WORTH 1972 197s "80 1985 1990 2000 2010 202U RESIDUAL

TREATMENT PLANT 79 530 221

BASIN 37 7 250 1)0

'IPES 30 200 120

RESIUUAL 19 TOTAL 4v7

NET CAPITAL 128

TABLE I : PRESENT WORTH - .+04 COSTS

1972 1975 1980 1985 1990 2000 2010 2020

LANT ISiOOO/YR) 0 0 0 0 0 4 5 6

LUDGE S OOeIYA4 0 0 0 a 0 5 6 8

SEWERS SIUOOIYR) 0 0 0 0 0 0 0 0

OTAL 461000/YRI 0 00 0 0 0 12 15

RESENT VALUE AT REC,1N-
NING OF PERIOD 110001 0 0 0 0 0 83 1o 0

-RESENT WORTH ($10001 0 0 0 0 0 12 1 0

.T 0.*N. " 20.3441

TABLE 11 3 TOTAL PKESENT WORTH

CAPITAL I£L0001 128
o.+14. IS4100 20

LAND 1610001 3

TOTAL ls1.voO 151

TABLE IV s ANNUAL COSIS I41000/YRI

1972 1975 1983 1985 1990 2000 2010 2020

.,UAL CAPITAL
TA AT04k NT PLANT 40 40 40

RAS IN 18 is 18
PIPES 14 14 14

TALO.#M. 0 0 0 0 u 10 12 15

TOT AL &1MLIAL ) U 0 0 0 84 6 89

I TE I Z A.NIJAL LlIIjIf UU NJI I.ACLIJUL PAc. hki UUSIA'MOIN, i NDLU INDEBItUNESS
* It 2 2 AN |hTrP iST AATL JF 1 PkkCLNT WAS USED FOR ALL CALCULATIM.S

L .....



ST!J)4.WAIlR TEAT4LNT PLANT CORPS OF ENGI 1FCKS - SURVEY SCOPE STUOY

PLAN 6 . CH-25

1972 1975 19BE) 1985 1990 2000 2010 2020

STORMWATER VOLU4E IMG)
I VK STCRM KUNUFF 0 0 0 0 7 11
ANNUAL KUNOFF 0 0 0 0 0 Los 126 158

SLUDGE QUANTITIES lOT/YR)
SEuIIENT.uASIN 0 0 0 0 0 196 236 296
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHENE I STORAGE PLUS TReATMfNT ON LAND

SLUDGE HANDLING : PERIODIC RENUVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I : PRESENT WORTH- CAPITAL COSTS - 110001

PRESENT

WORTH L912 1975 1980 1985 1990 2000 2010 2020 RESIDUA

TREATMENT PLANT 79 530 227
BASIN 37 250 150
PIPES 30 200 120

RESIDUAL 19 TOTAL 497

NET CAPITAL 128

TABLE III PRESENT WORTH - O.*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IS1OOOYl) 0 0 0 0 0 3 4 5
SLUDGE ISIOO01YRI 0 0 0 0 0 4 5 7
SEWERS 1$1j /OyI 0 0 0 0 0 0 0 0

TOTAL I$OSO/YRI) 0 0 0 01 11 13

PRESENT VALUE AT BEGIN-
NING OF PERIOD II1000) 0 0 0 0 0 13 $8 0

PRESENT WORTH ($10001 0 a 0 0 0 11 6 0

NET O.#N. 17.8208

TABLE III TOTAL PRESENT WORTH

CAPITAL (610001 128
0.+x. (610001 17

LAND 411000) 3

TOTAL (1000) 148

TABLE IV s ANNUAL COSTS I$1000/YRI

L972 197i 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 40 40 40
BASIN 18 i to
Pi 'E s 14 14 14

TOTAL O.+M. 0 0 0 0 0 9 11 13
TUTAL ANNU--C+ "--"-; ... 0 -- 5 --- ---" f-- -

TUALNNAL0 000 83 04 87

NOTE 1 9 ANNUAL CoSiS n4, NOt INCLUDL PreSENT OUTSTANDING BONDED INDEbTEDNESS
NOTE 1 * AN INTEAEST KAfE OF 7 PERCNIT hA$ USEO FOR ALL CALCULATIUNS



STURMWATER 1041, IR.NI PLANT COAPS OF Eh4I1tfR.% SURVvY SCoPf STuOl

LAN 8. 6N2U

1912 Ills 1900 1985 1990 2000 2010 2020

TOPAWATER VOLUM4E INGI
I Vr STR U OFF 0 0 0 0 a6 10
ANNUAL kUNUFIF 0 a 0 0 0 95 113 141

LUOGE OUANTITIES I40/YR)
SEOII4ENT.-ASIN 0 0 0 0 0 ti8 211 264
TREATMENT PLANT 0 0 o a 0 0 0

-t1&IE-T SC.ERE 2 STUqAGE PLUS IREATMENT ON LAND

LUOGE HANOLING : P RIO0C REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN I EARTH

TABLE I : PRESENT NORTH - CAPITAL COSTS - ($10001

PR E SE NT
WORTH 1972 1975 1980 1965 1990 2000 zoO 2020 RESIDUAL

IREATMENT PLANT 73 490 210
BASI , 33 225 lAS
DIPE$ 45 300 180

RESIDUAL 20 TOTAL 525

NET CAPITAL 132

TABLE 11 s PRESENT WORTH- O..lL COSTS

1912 1915 1980 1985 19% 2000 2010 2020

.ANJ | io000yr a 0 0 0 0 3 3 4
,UOGE 1s1000oYk) 0 0 0 5 a 4 5 6

.EWERS ($100011Ri 0 0 0 0 0 1 1 1

TOTAL |- S100/YR) 0 0 0 0 0 9 103

4ESFNT VALUE AT SEGIN-
ING OF PERIOD £SIa)UO 0 0 0 0 0 7O 83 0

PRESENT NCATH 4510003 0 0 0 0 0 t0 6 0

:T 0.04. * 16.9636

TABLE III 8 TOTAL PRE-%ENT WORTH

CAPITAL (510005 132
D.+". ISLUO0) 16
LAND ($10001 2

TOTAL £61000) 151

TABLE IV : ANNUAL COSTS 1$IOOOTRI

1912 191S 19t0 1985 1990 2000 2010 2020

4NUAL CAP [ TAk
TREAT 14T PLANT 31 31 31
BASIN 16 16 16
PIPES 21 21 21

7TAL U.4M. 0 0 0 a 0 9 10 13

it(TAL A dAL I 0 0 0 0 8 8b ad

TE I s AN4UAL Ci)VIS fOil NJT ISCLUUt PSENT OUISTANUING IHf)NfJkl INULB1LtNESS
TIE 2 : AN INTtkEl1 ,,ATE OF I PERCErT WAS USEU FOR ALL CALCULATIONS



STURNWAIER TREAT/ALNI PLANT COaPS UF IEN06NEEkS - SURVEY SCOPE STUDY

PLAN a 0 CH-29

1972 1975 1960 1965 1V90 2000 2010 2020

SlOkMi-ATER VOLUME I"GI
I YR STORM RUNUFF 0 0 U 0 0 1 1 3
ANNUAL RUNGFF 0 0 0 0 0 28 34 43

SLUDGE QUANTITIES IDIiYRI
SLU|NENT.oASIN a 0 0 0 a 52 63 sO
TREATMEN1 PLANT a 0 0 0 0 0 0 0

TRFATIMNT SCHEME . STORA(,E PLUS TREATMENT ON LAND

SLUn4,F HANOLING s PERIOUIC REMUVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 8 EARTH

TAKLE I S PRESENT WORTH - CAPITAL COSTS - 161000)

PRESENT
WORTH 1972 1975 1960 1965 1990 2000 2010 2020 RESIDUAI

TREATMENT PLANT 41 275 117
BASIN 1 t00 40
PIPES 30 200 120
TREATMENT PLANT 0 0 0

RESIDUAL I1 TOTAL 297

NET CAPITAL 14

TABLE 11 & PRESENT WORTH - 0.401. COSTS

1972 1975 1980 1945 1990 2000 2010 2020

PLANT 1 6130%J/YI 0 0 0 0 0 0 1 1
SLUAdGE 1I6OUDIVAI 0 0 0 0 0 1 1 2
SEWERS (SIOOO/yRI 0 0 0 0 0 0 0 0

TOTAL ISIUOO/YR) 0 0 0 0 0 3 3 4

PRESENT VALUE AT BEGIN-
NING CF PEKIlO (61000) 0 0 0 0 0 24 29 0

PRESENT WORTH (61000) 0 0 0 0 0 3 2 0

NET O.*M. - 5.9654a

TABLE III a TOTAL PRESENT WORTH

CAPITAL 1610001 TA
0.*". (51000) 5
LAND ISlOOOl I

TOTAL 161000) 61

TABLE IV S ANNUAL COSTS $61000/YR)

1972 1975 1960 1965 1990 2000 2010 2020

ANNUAL CAPITAL
TAEATMIENT PLANT 21 21 21
RAIN 7 7 7
PIPES 1A 14 14
IREATNkNT PLANT 0 0

TOTAL O.#M. 0 0 0 0 0 3 3 A

TUBAL ANNUAL U 0 0 a 46 46 47

NnTr I t ANNUAL CISTS XI NOT INELUOF PRESENI OUTSTANOING BUNDED ItIOFOTEoNESS
Will! 21 AN INTERI.t KAlE 01 1 PERCENi WAS 115U FUA ALL CALCULATIUNS



UwkbAT-R lWtATM.fT PLANT CUPPS OP ENGIhflERS - SURVLY SCOPE ,TUDY

PLAN S . CH-30F.CN

1912 1975 1980 1965 £990 20OO 2010 1020

STURNMA1ER VULUM IN.)
I Yit SfdRA RUNJFF 0 0 0 0 1 11 11 11
ANNUAL RUNOFF 0 0 0 6 12 15 164 114

S"LUDGE QUANTITIES (OTIYR)
SEOINENT.BASIN 0 0 0 0 17 230 239 2S4
TREATMENT PLANT 0 0 0 0 0 0 0 0

s.,EATNENT SCHEME : STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

.cUUOGE HANDLING $ PERIODIC REMOVAL TO LANDFILL OR RECYCLE

ORAGE BASIN s EARTH

TABLE I 8 PRESENT WORTH - CAPITAL COSTS - (10001

PRESENT
WORTH 1972 1975 19o 1985 1990 2000 2010 2020 RESIDUAL

I SIN T0 240 95
I PES 369 12SO 499
.PES 1b 1100 660

RESIOUAL 48 TOTAL 1255

NET CAPITAL 557

TABLE 11 I PRESENT WORTH- O... COSTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT 1$1000/YR) 0 0 0 0 0 6 7 7
SLUDGE S0O0/Y*i ) 0 0 0 0 0 S s 6

WEIS $slOOO/YR) 0 0 0 0 6 11 11 11

TAL (61000/YR) 0 0 0 0 7 24 24 25

PRESENT VALUE AT BEGIN-
r"mG OF PERIOD 110001 0 0 0 0 110 172 176 0

ESFNT WORTH 1510001 0 0 0 0 32 25 13 0

NET O.4N. , 72.1838

TABLE I1 S TOTAL PRESENT WORTH

CAPITAL (510001 557
O.*N. 4510001 72
LAND (1000. 3

----- L-1--------------------------AL-. -L .O -.-..-. 3------- -

TABLE IV I ANNUAL COSTS 11000/YRI

1972 197s 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 17 1T 17 11
PIPES 90 90 90 90
PIPES 19 19 19

TOTAL O.+. 0 0 0 0 7 24 24 25

TAL ANNUAL 0 0 0 212 213

NOTE I : AN.NUAL COSTS O)D NOlT INCLUOI PRESENT UTSTANOING SUNDED INDEBTEDNESS
NOTE 2 s AN INT-REST IATE OF 7 PEkCkNT WAS USEO FOR ALL CALCULATIIJNS



STkMWiATtbk TrATNENT PLANT CUikPS OF ENtINEERS - SURVEY SCOPE STUDV

PL AN B1 % CH-31

1972 1975 1980 1985 1990 2000 2010 2020

STnRM,IATEM VOLUME 1MG)
I YR STORM RUOFF 0 0 0 0 0 4 7 7
ANNUAL RUNIF 0 0 0 0 0 68 83 L03

SLUDGE JANTITIES IDT/YK)
SEOIKENT.UASIN 0 0 0 0 0 12? Iss 193
TREATNNT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME " STORAGE PLUS TREATMENT ON LAND

SLU(GE HANLEING I PERIODIC REMOVAL TO LANOFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I a PRESENT NORTH - CAPITAL COSTS - (S10001

PRESENT
WORTH 19/2 1973 1990 1985 1990 2000 2010 2020 RESIOIAL

TREATMENT PLANT 60 400 171
RASIN 26 175 105
PIPES 30 200 120

RESIDUAL 15 TOTAL 396

NET CAPITAL LO1

TRBLE 11 t PRESENT NORTH - 0.414. CUSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISIO0O/YRI 0 0 0 0 0 2 2 3
SLUDGE i AIUOO/YR 1 0 U 0 0 0 3 3 4
SEWEAS £S1OOO/Yki 0 0 0 0 0 0 0 0
TOTAL !11000/YN, 0 0 0 6 " 9

PRESENT VALUE AT BEG[N-
NING OF PERIOD (St|Ol 0 0 0 0 0 50 60 0

PRESENT WORTH (510001 0 0 0 0 0 7 4 0

NET 0.+14. 1 12.2086

TABLE Ii : TOTAL PRESENT WORTH

CAPITAL ($10001 101
O.*M. (51000) 12
LAND (510001 2

TOTAL 4510001 115

TABLE IV : ANNUAL COSTS ($1000/YR)

1l12 1975 1900 195 19V0 2000 2010 2020

ANNUAL CAPITAL
TREATMELNT PLANT 30 30 30
BASIN L2 12 12
PIPES 14 14 14

TOTAL O.*M. U 0 0 0 0 6 1 9

TOTAL ANNUAL 0 0 0 0 0 64 65 67

NOTE I t ANNUAL CO)STS 0 NOT 14CLULi PREStAT OUISTANOING IIUNDED INOEBTDfNESS
NOTE 2 & AN INTF!* EST RArE J F , PEkCE r WA+ USED *Ok ALL CALCULATIONS



SIU.K.AI i. .. u41',liki PUI sT (.lj;P, UF ENGN14-IEtS - SUKVEY SCUPE STuUY

PLA14 8 . CH-32S.JA

1972 1975, 1980 1985 1990 2000 2010 2020

sIL r4A?':R VLUM- I(;)
I Y STONl RUNOIFF 0 0 0 0 1 13 14 14
ANN IAL AUNf)Fr 0 0 0 13 26 183 194 205

SLUDGE QUANTITIES M t/Y)
SEDIHrNI.BASIN 0 0 0 0 48. 343 363 384
TRELATMENT PLt.NT 0 0 0 0 0 0 0 0

TRiATI4MENT SCHEME STURA(E PLUS TREATMENT ON LAND

SLUO.E HANULING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN i EATH

TABLE I : PRESENT WORTH - CAP1IAL COSTS - (610001

VREStNT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 168 510 19
.BASIN 73 250 99
PIPES 331 1120 447
PIPES 30 200 120

RESIDUAL 29 TOTAL 741

NEI CAPITAL 574

TABLE 11 a PRESENT WORTH - O.44. COSTS

1972 L975 1980 1985 1990 2000 2010 2020

PLANT IS 00/Yk.) 0 0 0 0 0 6 6 7
SLUDGE ISIOUOJ/YR) 0 0 0 0 1 d 9 9
SE ERs (s1oii)/YrI 0 0 0 0 5 6 6 6

TOTAL (1O00/Y) 0 0 0 0 7 21 22 23

PRESFNT VALUE AT BEGIN-
NING OF PERI1U0 (11000) 0 0 0 0 102 154 161 0

PRESFNT WON1H (1000) 0 0 0 0 30 23 12 0

NET 0.+X. 66.0294

TABLE III TOTAL PRESENT WORTH

CAPITAL 11000) 514
O.*". Is10003 66

LAND ($10001 2

TOTAL (10001 642

TABLE IV : ANNUAL CUStS (SIo3O/YRI

1912 1cT 1980 11085 1990 2000 2010 2020

ANNUAL CAPITAL
litAIMENT PLANT 44, ' 44 44
BAIN 16 18 1t8 18
PIPLS 81 81 81 81
PI PE . 14 14 14

IOTfAL 0. +. 0 a 0 0 7 21 22 23

FUTAI A'4N AL 0 00 0 --- 179 180 181

NOTE I : ANNUAL LUSiT% DO NT INCLUDL Pt.-StNI OUT!STA%.II4, MUNOLO INOESTAJNESS
NOTE 2 : .l INTIR .% MAl .k 7 PECt'4T WAS USED FOR ALL CALC.DLATIONS



STORe4HWItR IKEAIt:4N1 PLANT COhPS UO ENW.NEL-' - SUrtVkY SCOPe SIU0y

PLAN B CH-3v

1972 1915 1980 1985 1990 2000 2010 2020

STnRMWATER VULU4i I(40)
I YR STOIM RUNOFF 0 0 0 0 a 1 2 3
ANNUAL RUNOF 0 0 0 0 a 34 40 51

SLUOGE OUANTITIES IVT/YR)
SED1I4ENT .IAS IN 0 0 0 0 a 63 TS 95
TREATMENT PLANT 0 0 0 0 0 0 a 0

TREATMENT SCHEME : STORAGE PLUS TREATAENT (iN LANO

SLUDGE HANDLING PEkIODIC REiUVAL TO LANDFILL OR RECYCLE

STORAGE BASIN Z EATH

TABLE I . PRESENT WURTH - CAPITAL COSTS - 610005

PRESENT
WORTH 1972 1975 19au 1985 1991 O 2000 2010 2020 RESIDUA

TREATMENT PLANT 41 275 ILI
BASIN is 120 72
PIPES 30 200 120

RESIDUAL 12 TOTAL 309

NET CAPITAL 71

TABLE 1i : PRESENT WORTH - 0.4. COSTS

1972 1975 1980 198s 1990 2000 2010 2020

PLANT ISIOOJ/YR) 0 0 0 0 0 1 1 1
SLUDGE (SIOOOIYRI 0 0 0 0 0 1 1 2
SEWERS (,IOOJYKN) D 0 0 0 0 0 0 0

tOAL€IO/w ---- -- ' -5 --- - i
TOTAL (1 iOOIyrd 1 0 0 0 3 45

PRESENT VALUE AT BEGIN-
NING OF PERIOD 111001)) 0 0 0 0 0 28 33 0

PRESENT WORTH 11000) 0 0 0 0 4 2 0

NET Oo4M. 6 .1g9g94

TALE III : TOTAL PRESENT WORTH

CAPITAL ISIOU) 77
O.+M. ($10001 6
LAND ($10001 1

TOTAL (610001 85

TABLE IV : ANNUAL CUSTS $I000/RI.

1912 1975 198,J 1905 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 21 21 21
AAS VY a 8 S
PIPES 14 14 14

TOTA O..m. 0 0 0 0 0 3 4 S

TOTAL ANNUAL a 0 0 0 0 48 -4 49

NOTE 1 A4NUAL CUST! u) NUT IFLU,)i PPESEfN! OUISTAN)II ')1NULL0 INUL81IELhiSS
Nft 2 AN INTfqcST .ZAli Jf I ',(C.Nl wAS USEU FUR ALL LAL CULAII(INS



STURNWATkR TRtATN4LNT PLANT CORPS OF EN61NEERS - SURVEY SCUPE STUDY

PLAN 8 , CH-IS

1972 1915 IsdO 19d5 1990 2000 2010 2020

STRNNATEA VOLUM- (MG)
I YR STUR4 RUNOFF 0 0 0 2 4 9 6 9

ANNUAL RUiorF 0 U 0 29 59 11 as LIS

SLUDGE QUANTITIES 4OT/YR)
SE IIMEkT.RASIN 0 0 0 0 110 133 ls 221

TREATMENT PLANT 0 0 0 0 0 0 a 0

TREATMENT SCHE4E : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RELYCLE

STORAGE BASIN 3 EARTH

TABLE I : PRESENT wORTH - CAPITAL COSTS - iSI000)

PRESENT
WORTH 1912 1975 1980 1965 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 136 46 64

BASIN 54 LIS 73
PIPES 59 200 79

RESIDUAL a TOTAL 218

NET CAPITAL 2;1

TABLE 11 s PRESENT WORTH - O.#N. COSTS

1972 1975 1980 1985 199" 2000 2010 2020

PLANT ISIUOO/YRI 0 0 0 0 2 2 3 4

SLUDGE I1EJd0/YtAI 0 0 0 0 2 3 4 5

SEWERS IS IOOO/YRI 0 0 0 0 a 0 0 0

TOTAL IsOODO/R) 0 0 0 0 5 10

PRESENT VALUE AT BEGIN-
NING OF PERIOD I$1VOO) 0 0 0 0 4, 52 66 0

PRESENT WORTH 1$1000) 0 0 0 0 13 7 5 0

NET OQ.M. 2 26.1219

TABLE III : TOTAL PRESENT WORTH

CAPITAL 4SOG0 241

O.4m. Is51OO) 26

LAND ISlOUJ)) 2

TOTAL ($10001 269

TABLE IV : ANNUAL COSTS (SIODODJIti

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL

TREAT NT PLANT 3S 35 35 35

BASIN 13 13 13 13

PIPES 14 14 14 14
TOTAL O.*M. 0 0 0 0 5 6 8 10

TOTAL ANNUAL 0 0 0 69 10 71 74

NOTE I s ANNUAL COSTS 00 NOT ICLUOE PRESENT OUTSTA!4IP.G RONOf) INOE8TFbNFSS
NOTE 2 s AN INIkKEST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS



SIUIRI4AfR REAIMI-NI PLANi COP- Of ENCI,'4LI-RS - SUHVCY SLUP- SiUO

PLAN 8 . CH-36

1,72 1975 l9Ju 196,5 199U 2000 2010 2020

STORNWATFR VULU4E UAG)
1 YA STtNlkM kUNOFF 0 0 U 0 0 9 11
ANNUAL RUNOFF 0 0 0 0 0 111 133 166

SLUDGE QUANTITIES (DT/YRI
SE0IMLNT.BAIl 0 0 0 J 208 249 311
TREATMENT PLAi4E 0 0 0 0 0 0 0 0

TREATMEAiT SCHFME : S1ORA6E PLUS TKcAINLNT ON LAN)

SLUOGE HANDLING : PERIDOIC REMUVAL 10 LANUf-ILL UR ttLCYCLE

STORAGE BASIN z EARTH

TABLE I - PRESENT WO RTH- CAPITAl COSTS - I1000)

PAL SE NT
ORTP 1972 1975 1980 19 b 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 76 510 218
BASIN 33 220 132
PIPES 105 100 420

RESIDUAL 29 TOTAL 110

NET CAPITAL 185

TABLE It PRESENT WUATH - U.om. CcjSTS

1972 1975 1980 1945 1990 2000 2010 2020

PLANT (SUO,1YRI 0 0 0 0 , 3 4 5
SL UU;E I slOo/YR. 0 0 0 0 & 5 6 1
SiE.WES I $1ifOI YR 0 0 0 0 0 3 3 3

TOTAL (1$UJ/YRI 0 0 0 0 0 12 14 11

PRESENT VALUE AT BEGIN-
NING UF PERIOD I1O0) 0 0 0 0 0 94 110 0

PRESENT WORTH IS 100) 0 0 0 0 0 14 a 0

NET 0.0P. - 22.6946

TABLE III TOTAL PkLSENT NORTH

CAPITAL A$1000 185
O.+m. !SIUOO) 22
LAND M11U301 3

TOTAL |$1000I 210

TaBLE IV * ANNUAL COSTS ISIO001II&I

1972 1q75 1930 1'85 199.) 2000 2010 2020

ANNUAL CAPI tAL
TRIEATMENT PLANT 39 39 39
A, I N 15 1s 15
PiPE5 50 50 50

TOTAL ().+M. 0 0 0 0 0 12 14 17

TOT AL APJ'OUAL u ,3 0 0 1 l18 120 123

NOTE I : ANNUAl C):.,T] UDO 4CT INLLIJUt PlIFSENT UUTStAO(iIN(; Pd Iu I )LITEDSS
NOTE 2 : AN INTEKl.ST P.ATe OF 7 PL,,LLNT hA. USED fUh ALL LALILMAIIJ4JS



S *NkATER TtEA&TNkNT PLANT COUPS Gf ENGINEERS - SURVEY SCOPE STUDY

PLAt. 8 9 M-1IS 11

1fl2 1913 Ildl 1ti 1990 2000 2010 2020

5 "R UIS AT 1E R V O L U M E IN G ) . . ....
I YR STORM RUNOFF 0 3 6 12 1 61 62 62
ANNUAL RUNOFF 0 32 65 152 240 845 845 861

SLUDGE QUANTITIES lOT/YR)
SEDINENT..ASIN 0 60 121 ass 600 2112 2112 2152
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREAT1MENT

SI OGE HANDLING 3 PERIODIC REMOVAL TO LANDFILL GR RECYCLE

S1i.AGE BASIN z EARTH

TABLE I S PRESENT WORTH - CAPITAL COSTS - £810001

PRESENT
WORTH 19172 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

TB ITMENT PLANT 490 170 70 659
PL-.T EXPANSION 1541 5210 129
BASIN 93 160 31
BASIN 63 216 86
PI :S 630 2200 al9

RESIDUAL 92 TOTAL 2387

NET CAPITAL 2146

TABLE I1 s PRESENT WORTH - 0.1N. COSTS

1972 195 1980 1989 1990 2000 2010 2020

PL T 481000/YRI 0 a 2 21 60 211 211 215
SLt GE IIO001YR 0 0 3 1 1 52 52 53
SEWERS 161000/.B 0 0 0 0 10 to 10 to

TO- L iLOOO/yR 0 0 9 28 3'-- 275 275 2 0

PRI ENT VALUE AT BEGIN-
NING OF PERIOD £1110001 0 0 7o 235 126 L931 1949 0

PRI"NI WORTH £8100) 0 0 40 9? 375 290 148 0

NEI ).4M. 9 953.078

TABLE III a TOTAL PRESENT WORTH

CAPITAL I8100) 2746
O.+N. 161000) 953
LAN, £81000) 15

TOTAL £81000) 3114

TABLE IV s ANNUAL CUSTS £$1000/YRI

1972 1975 1so 1965 1990 2000 2010 2020

ANN-..L CAPITAL
TREATMENT PLANT 59 39 59 39 59 S9
PLANT EXPANSION 402 '.02 402 402
BASIN 11 1 11 31 11 11
BASIN is iLs is 15

PIPES 159 159 159 159
TOTAL 0.*14. 0 0 5 24 as 273 215 280

101 ANNUAL 0 0 16 99 73 923 923 928

NOTE I I ANUAL COSTS DO NOT INCLUDE PRISENT OUTITANOING bONDEC INDO&TEDI4ESS
NOTE 2 z AN INTEREST RATE OF 1 PERCELNT WAS USED FOR ALL CALCULATIONS



STUkMWATER IAEATI4LNI PLANT CORPS UF E iINEC(S - SURVEY SCOPE STUDY

PLAN V , R-9

1012 19TS 1980 1985 1990 2OU0 2010 2020

STURNWATER VOLU.44 ING
I YI SrtDI RUNOFf- 2 2 2 2 2 2 2 2
ANNUAL RUNJI- 38 39 41 41 41 41 41 4l

SLUDGF QUANTITIES (OT/YK)
SFOIMLNE.tiASIN 22 23 23 23 23 23 23 23

TREATMENT PLANT d 9 9 9 9 9 9 9

TREATMENT SCHLMt : STO.AGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING : PIPE SLUDGE TO MUNICIPAL PLANT

STORAGE BASIN : CONCRETE

TABLE I . PRESENT WOkTH - CAPITAL COSTS - (10001

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIOUA%

SLUDGE HANDLING 8 10 10 1

BASIN 465 570 57

PIPES 1b3 zoo 20

RESIDUAL 3 TOTAL 8'

NET CAPITAL 634

TABLE I1 PRESENT WORTH - O.tM. COSTS

1972 1975 198U 1985 1990 2000 2010 2020

PLANT (I1 00/YR) U 10 to 11 IJ 13 13 13

SLUDGE (IIUOU/YRI 0 0 0 a 0 0 0 0
SEWEkS (SIJOU/YR) 0 0 0 0 0 0 0 0

TOTAL ($1000/YR) 0 11 12 13 34 14 14 14

PRESENT VALUE AT BEGI;4-
NING OF PERIOD (S10101 0 49 52 57 102 102 102 0

PRESENT WOKTH ( 1000) 0 40 30 23 30 15 1 0

NET 0.+M. = 148.564

TABLE III : TOTAL PRESENT WORTH

CAPITAL (I10.J0) 634
0.*N. 116000} 14d

LAND (11000l 11

TOAL (1100) 793

lAdLE IV : ANNUAL CUSS (11000/it)

1912 1975 19b6 1985 1990 2000 2010 2020

ANNUAL CAPITAL

SLUUGE HANOL ING 0 0 0 0 0 0 0
BASIN N1 41 41 41 41 41 41
PIP-S 14 14 14 14 14 14 14

TOTAL O.4M. 0 11 12 13 14 14 14 14

TOTAL ANNUAL 0 68 ba 69 71 71 71 11

NOv I ANNUAL CISTS DO NJI INCLUOIV PRESFTNt IIUTSTANDING 8UNnLf) INOEaf TE0SS
NUTf 2 AN INTLRF 'T . ATE OF I PLILIPIT WAS U)CU F1W ALL CAICULATIjPNS

i4



STOlRNWATER TRFATmrNT PLA4T CotPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN 6 . k-19

1972 Isis 1980 1985 1990 2000 2010 2020

SIURHATER VOLUME ING)
I VP Slag AUM3FF 0 0 0 a 0 9 14 17

ANNUAL RIUFF 0 0 0 0 0 139 209 251

SLUDGE ijUANTITIES IOT/YR)
SFOINtNT.bASIN 0 0 0 a 0 260 391 470
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STJRA4E PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I t PRESENT WORTH- CAPITAL COSTS - 151000

PRESENT
ORTH 1972 1975 1960 1965 1990 2000 2010 2020 RESIDUAL

TREA)MENT PLANT 91 610 261

BASIN 42 280 168

PIPES 30 200 120

RESIDUAL 21 TDTAL S49

NET CAPITAL 142

TABLE 11 x PRESENT WORTH - O.*M. COSTS

1972 1975 1980 198s 1990 2000 2010 2020

PLANT I SIOOO/YR 0 0 0 0 0 4 7 8

SLUDGE lS 1)ooiYR 0 0 0 0 0 6 9 1

SEWERS I SlOo3/rt4) 0 0 0 0 0 0 0 0

TOTAL 4S1UOO/VRI 0 0 0 0 0 12 i 21

PRESENT VALUE AT BEGIN-
NING OF PERIOD 41000) 0 0 0 0 0 107 139 0

PRESENT WORTH 4I1000) 0 0 0 0 0 16 10 0

NET O.+M. - 26.7464

TABLE III s TOTAL PRESENT WORTH

CAPITAL 11000) 142

0.#M. 4810003 26
LAND 1110001 30

TOTAL 451000) 199

TAIRLE IV 8 ANNUAL COSTS IS1UO/YN)

1972 191 1960 196s 1990 2000 2010 2020

AM 4UAL CAPITAL
TREATMENT PLANT 47 47 47
BASIN 20 20 20
PIPES 14 14 14

TOTAL O.*M. 0 0 0 0 0 12 i 21

TOTAL ANNUAL 0 0 O 0 0 94 99 103

NOTE 1 I ANNUAL Cf'bfS 00 NOT INCLUO, PRESLNT OUTSTANnIe4G BO40ED INOEBTEONESS

NOTE 2 : AN INTLRtST 'IATt UF 7 PctCELNI WAS USED FUR ALL CALCILATIONS



STURM9AIER IRLAINI-NI PLANI CJPS OF IN|,IN.LMS - ,I*wVkv ScPt STUDY

PLAN A 0 R-Z0

1912 19T5 19D 1985 1990 zoo 2010 20zo

STORMWATER VOLUME ING)
I y STORM RUNUFF 0 0 0 6 12 14 19 25
ANNUAL RUhOFF 0 0 0 92 184 220 275 368

0SLUDGE QUANTITIES IUT/YR)
SkO IMENT.oIA SI N 0 0 a 0 345 412 515 690
TREATMNET PLANT 0 0 0 0 0 0 0

TREATMENT SCHF4E : STOAAGE PLUS TREATMENT ON LAND

SLUO6E HANDLING : PERIODIC REMOVAL TO LANDFILL CR RECYCLE

STORAGE BASIN 2 EARTH

TABLE I " PAESENT WORTH - CAPITAL COSTS - (SLO00

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 ZOzO RESIDUAl.

TREATMENT PLANT 176 595 63
BASIN t0 340 135
PIPES 1156 3909 1563

RESIDUAL 69 TOTAL 1782

NET CAPITAL 1363

TABLE 1I 1 PRESENT WORTH - O.*N. COSTS

1912 1975 1980 1985 1990 2000 2010 Z020

PLANT IS1003/YR) 0 0 0 0 6 ? 9 12
SLU1)GE 1I$O0J/YR) U U 0 0 5 10 12 IT
SEWERS s11$ /YIOI.I 0 0 0 0 19 19 19 19

TOTAL (S DOO/YR) 0 0 0 34 3? 42 49

PRESENT VALUE AT UEGIN-

NING OF PERIOD 1$1000) 0 0 0 0 253 ZT9 322 0

PRESENT WORTH (I$O01 0 0 0 0 14 42 24 0

NET fl.+4. - 141.63

TABLE III 2 TOTAL PRESENT WORTH

CAPITAL 111000) 1363

Oo+M. I$10o) 141
LAND (110001 6

TOTAL ($1000) 1511

TABLE IV : ANNUAL COSTS ($IOOO/Vk)

1912 1975 1981 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATPENT PLANT 43 45 45 45
BASIN Z4 24 24 24
Pt PES ?83 2#13 283 283

TOTAL O..M. 0 0 0 0 34 37 42 49

TOTAL ANNUAL 0 0 0 0 36a 391 395 403

N(JIF I : ANNUAL CL.iS O'l NlI INCLUUI PRESENT UtJ|STANUING BkJNf.O 1iAOEBTEcIkSS
NOI 2 S AN INTFRFT RA1E JF I PEKLINI WAS USEU FOU ALL CALC.ULATIONS

_a1



I Z2 11f5 1 ,do 198:p 1910 200U 2010 2020

UU u 7 2d 35 42
*IU 0 0 113 217 426 512 665

Nt I I TIt S I I / Y ~l
I., I' l.A IN 0 0 0 331 621 747 970

1;" A I PLN1 0 0 0 0 0 0 00

rSI :-i P i LUS T kLAIMcSNT AT MUNICIP'AL PLANT

.,~A 1. 1 I 1(, PF.' IllIC RL'NUVI1L TU LAPI')i- ILI OR KLCYCIL

f~l; I bAlIN ZEA lli

TA8ILE I :F'iLStNT wJHTH -CtAPIrAL COSTS - (81000)

w6k Ti 1972 1975 1931 19185 1990 2000 2010 2020 RE 5.1DUAL

fsA% Iv. 143 450 179

P I t' ISO 535 213

Pl,15 S00 300

8! ,If.UAI- 26 TOTAL 693

Li LAPI 14L 339

Irz 1975 1980 1985 1990 2000 2010 2020

PLAIIT I$100/)Yk) 0 0 0 0 816 19 Z5

"IdS IS1I30O/YI' 0 a 0 0 2 5 5 5

T0111 At 1J0/YR 1 0 1) 0 0 14 36 43 54

PFISiIT .Lk- AT 6,CIA-
NINGc 04 ($LOU,))004 0 0 0 0 193 281 344 0

PlIf ',FNl f.-t f UI OVO 0 0 0 0 4. 12 26 0

TABLk III :TOTAL PkLSENT kUKTH

CAPITAL I ituI 339
0.+M. (S10)0) 127
LAND 4110001 10

TTAL IUJOl 417

TAMNI, IV : A'4NUAL COSTS I1510031'1R)

197Z 1,J15 19bU 19,35 19qo 2000 2010 2020

A1NUAI. LA" 151
0 A, IN 3W 32 32 3?

61I1', S 38 is 38 3d
Pi S 36 36 3

(ld .M.0 0 0 0 TIV 36 43 54

Ti01 /1 (~j '. L. 0 -- 0 -0 0 16; 44 150 161,

ft(f( r r 1 I I X UI IIS I ?)I UJI , 1AN 1)1 .3 3~f) IN11:1,1 .*
I. A'3 . I Ni I ..T 1. 1 Pt.A 'T VUSED FOR~ All IL~iIlIATI1NS

60A



STUMWUAER YREAINtNI PLANT COJRPS UF ENGINrERS - SURVEY SCPt STUDY

PLAN 8 o R-24*

197T 1975 1980 1985 1990 2000 2010 2020

STORMUATER VOLUME IMG)
1 YR STORK RUN.aF 0 a 0 4 9 14 19 23
ANNUAL RUNOFF U 0 0 66 137 206 215 345

SLUOGE QUANTITIES LOT/YRI
SEDINENT.4SIN 0 0 0 0 256 386 515 646
TREATNENT PLANT 0 0 0 0 0 0 0 0.

TREATMENT SCHEME : STORAbE PLUS TREATMENT ON LANO

SLUDGE HANDLING : PERIODIC RELIOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 3 EARTH

TABLE I ; PRESENT WORTH - CAPITAL COSTS - (sOOO

PRE SENT
WrfRTH 1972 1975 1980 1965 1990 2000 2010 2020 RESIOUM

TREATMENT PLANT 218 740 103
BAS IN 106 360 143
PIPES 59 200 79

RESIDUAL 1
-  

TOTAL 32?

NET CAPITAL 371

TABLE ii 2 PRESENT WORTH - O.4N. COSTS

1972 1975 1980 IS85 1990 2000 2010 2020

PLANT 1ooo/ YPj 0 1) 0 0 4 7 9 12
SLUDGE IstOO01Yk) 0 0 0 0 6 9 12 16
-.4 bIU6l- .... 6AIU -X J--...----- .... -- - ---.O.. .-0-.... O- . .O ... f._. _

TOTAL 51000/YRI a 0 0 0 12 7 23 29

PRESENT VALUE AT BEGINO
NING OF PERJOO 651000 0 0 0 0 lS 145 1S 0

PRESENT uATH I51000) 0 0 0 0 31 21 14 0

NET O.44. - 67.2621

TABLE III : TOTAL PRESENT WORTH

CAPITAL 1$1000) 371
0..N. 5$0ooo 67
LAND IO00) S

TOTAL 481000) 444

TABLE IV : ANNUAL COSTS 4$10001TRI

19?Z 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TIEATNFNT PLANT 57 5T 51 SIT
BAS IN ?6 26 26 26
PIPES 14 14 14 14

TOTAL n.om. 0 0 0 0 12 17 23 29

TOTAL *&e'4WAIL 0 0 0 0 WY 115 111 £26

VOIF I i A.,NUAL CUSI. W NIT INLLUJL PRLSENT OUISIAtaDING BONDED INUBIEtUNESS
YUTE 2 : AN INTERESt KATE OF I PLkLENT 4AS USEO FOR ALL CALCULATIUNS



r

STflMIbATL TfRLATNLNI PLANT CORPS Of EGINEERS - SURVEV SCOPE STUDV

PLAN I * R-ISS626

1972 1915 1990 196S 1990 2000 2010 2020

STORMAATER VOLUME IMG1
I VR STOWn PUNuFF 0 0 0 0 0 5 7 10

ANNUAL RUAFK F E 0 0 0 0 0 s6 123 SO

SLUDGE OUANTITIES IlT/YRI
SE)INENT.BASIN 0 0 0 0 0 165 230 261
TAtATMENT PLANT 00 00 0 0 0 0

TREAT0ENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING a PERIODIC REMOVAL TO LANOFILL OR AECYCLE

STORAGE BASIN i EAKTH

TABLE i 2 PRESENT WORTH - CAPITAL COSTS - $10001

PRESENT

WORTH 1972 1975 1980 196s 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 72 480 205

BASIN 29 195 111

PIPES 300 2000 1200

RESIDUAL 59 TO0AL 1522

NET CAPITAL 343

TABLE Ii 1 PRESFNT WORTH -. *M. COSTS

L972 1975 1980 196S 1990 2000 2010 2020

PLANT (S I S/YR 0 0 0 0 0 3 4 5

SLUJ'"r ( 1u000/YR) 0 0 0 0 0 4 5 7

4TWFRS ISIO1OUKI 0 0 0 0 0 9 9 9

mOTAL 100tIYRI 0 0 0 0 0 17 20 22

PkFSFNT VALUF AT 4EGIN-

NIN, OF PERICi) 1$1000) 0 0 0 0 0 130 148 0

PRESFNI WONITH (IOU,,)) 0 0 0 0 0 19 11 0

NFT O.*M. # M1.O506

TABLE III : TOTAL PPtSENt WORJTH

CAPITAL 1210401 343
0.#N. 1610001 31
LANO 4610001 2

TOTAL I 10001 376

TABLIE IV : ANNUAL CUSTS ($IU00/YRI

1912 191S 1980 1985 1.)9u 2000 2010 2020

ANNUA6tL CAPITAL
IALATNENt PLANT 37 31 37
RAS 111 14 14 14

PPF 144 144 144

TOTAL O.#M. 0 0 0 0 0 1? 20 22

TONAL AdNtAt 0 0 0 0 0 213 2,16 2I

OTE1 I & ANNUAl c()STS 0,1 NOT INC JDI PRESENT uUUSTADING StNOIE) INOkSTIONESS
*1OT 2 AN INlhltFlS iRLTL UF I I'LgCtNT WAb USCO F(V' ALL CALCOLATINI.



STflnMWATEl It.AtIl!"41 PLANT CURPS uF ENGINtERS - Uh.VfY SCCPE STUDY

PLAN 1-21

1912 1975 1980 1985 1990 2000 2010 2020

STOmMWATLR VULUME fMG)
1 YK STURM RUNUFF 0 0 0 3 ? 11 13 14
AN.NUAL RUNU"F 0 0 0 5d 109 164 203 217

SLUDGE OUJANTJTJr, IDT/YA)
SEDIMEN1.BASIN 0 0 0 0 204 301 380 406

TREAT04ENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STO4AGE PLUS TREATMENT ON LAND

SLU3GE HANDLING ; PEkRiUIC R4UVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - 111000)

PRESFNT
WORTH 1972 1975 1980 198S 1990 2000 2010 2020 RESIDUAI

TREATMENT PLANT 171 580 61

BASIN 76 260 103

PIPES 88 300 119

RESIDUAL 11 TOTAL 305

NET CAP| IAL 325

TABLE It PRESENT WORTH - O.+M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISIOOJ/YR) 0 0 0 0 3 5 7 1

SLUDGE t11JOO/YKI 0 0 0 0 5 7 9 10

SEWERS 1IIOOl/YRI 0 0 0 0 1 1 1 1

iOTAL ISI0O3YR) -0 0 0 10 14 is 19

PRESENT VALUE AT rBEGIN-

NING OF PERIOD (100n) 0 0 0 0 89 116 131 0

PRESENT WURTH (51000) 0 0 0 0 26 1? 10 0

NET 0.*M. * 53.8208

TABLE III : TOTAL PRESENT WORTH

CAPITAL (SI00 ) 325

0.-M. (SL0001 53
LAND IsO00 3

TOTAL 1610001 .82

TABLE IV : ANNUAL COSTS ISIUUOIYR)

191Z 1975 1930 19bs 1990 2000 2010 2020

ANNUAL CAPITAL
TIEATMENT PLANT 4 44 44 44

hASIN is i8 is 18

PIPES 21 21 21 21

TOTAL r).*M. 0 0 0 0 10 14 i8 19

TOTAL ANNU Al 0 0 0 0 95 10 103 104

NOTE I : ANUAL . iS31 O)U N,01 IN4.LIP)k PHESEI,) DUI.,ANOING OUNULD I[OEBI NESs
NOTE 2 : AN INT?.kHT RATE U- I F-;'CEN WAS USED FOR ALL CALCULAIIDNS



11 tNwAli.R |KLA1N4Nr PLANT COWS GE ENGINEkS - SURVEY SCOPE STUDY

PLAN 6 , k-2d

1V9Z 1975 19d0 1985 1990 2000 2010 2020

STORNmbA~rR VOLUNE (NG)
IYe $TURN kUNCFF 0 0 0 0 0 37 49 62
ANNUAL NUNOFF 0 0 0 0 a 537 116 895

SL.JGE QIANTITIES IOTIVRI
SfUILNT.BASIN 0 0 a 0 0 1006 1342 1478
TREATMENT PLANT 0 0 0 0 0 0 0 0

TR.jN4NT SCHIkNE a STORAGE PLUS TREATMENT ON LAND

SLUDGE HANCL ING s PERIODIC RkNOVAL TO LANDFILL OR RECYCLE

ST AGE BASIN s EARTH

TABLE I z PRESENT WORTH - CAPITAL COSTS - U10001

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

R, TMLki PLANT 340 1150 160
BA N 159 540 215
PL S 59 200 79

RESIUUAL I? TOTAL 456

4k] CAPITAL 541

TABLE 11 A PRESENT WORTH - 0.*M. CCSTS

1972 1975 1900 1965 1990 2000 2010 2020

PLANT ISI000/Y|) 0 0 0 0 0 18 25 31
SLUDGE siao00/vJ 0 0 0 0 0 25 33 41
SE 1'.S I$100I0/YR 0 0 0 0 0 0 0 0

101 - IS1000/YR) 0 0 0 0 4 59 74

PRESENT VALUE AT BEGIN-.
NIP' OF PkIUOD ISiO001 0 0 0 161 361 470 0

PRE :NT WiATH IS100 0 0 0 0 47 55 35 0

NET 0.*M. * 138.915

TABLE III a TOTAL PRESENT WORTH

CAPITAL MOD000 $41
0.*m. Is£OoO 138
LAND |10C) 14

TOTAL 4610001 694

TABLE IV S ANNUAL COSTS 651000/YA

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
TR&AIMcNI PLANT a8 as 8 86
BASIN 39 39 39 39
PIPES 14 14 14 14

TOTAL U.4M. 0 0 0 0 0 44 59 14

TOT ANNUAL 0 0 0 0 143 187 201 216

NMCE I I ANNUAL COSTS DO hUT INCLUUf PR$teNT JUTSTANOINs BUNDiO INOEBTEONESS
NOTE 2 8 AN INTEREST RATE OF I PERCENtI AS USED FUR ALL CALCULAfIGNS



ST(IllMhATEk T. '.TMI.NI PLANT CURPS uF ENINEERS - SURVEY SCOPE STUDY

PLAN R * R-?9

1972 1975 1980 1985 1990 2000 2010 2020

STORMWATEK VULtI'4 (MG)
I YR STORM RUNUFF 0 0 0 0 0 8 L0 11
ANNUAL RUNOFF 0 0 0 0 a 112 135 168

SLUDlE OUANTITIES IOT/YR)
SEDIMENT.dASIN 0 0 0 0 0 210 253 315
TREATMENT PLANT 0 0 0 0 0 0 0

TREATMENT SCHEME z SrURAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING PEKIOUIC REMOVAL TU LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I a PRESENT WORTH - CAPITAL COSTS - l$10001

PRE SENY

WORTH 1972 1975 1980 1985 1990 2000 20LO 2020 RESIDUA

TRFATMENT PLANT 79 530 22?
BASIN 36 240 L44
PIPES 170 1136 681

RESIDUAL 40 TOTAL 105?

NET CAPITAL 245

TABLE I 2 PRESENT NORTH - 0.-It. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($o100/YR) 0 0 0 0 0 3 4 5
SLUOGE ($1000/Y4) 0 0 0 0 0 5 6 7
SEWERS (SIOOU/Y141 0 0 0 0 0 5 5 5

TOTAL (sIO0o0YR) 0 0 0 14 16 19

PRESENT VALUE AT uFGIN-
NING UF PERIOD IS6OJO) 0 0 0 0 0 110 127 0

PRESENT hORTH 151000) 0 0 0 0 0 16 9 0

NET O.+M. - 26.385

TABLE III I TOTAL PRESENT WORTH

CAPITAL 11000) 245

0.M. (11000) 26
LANO (S1OUO 3

TOFAL 1810001 275

TABLE IV I ANNUAL COSTS SI0011110

1972 1975 1980 1985 1990 2000 2010 2020

ANNUA. LAPITAL
IQ(ATMhNT PLANT 40 40 40
BASIN 17 17 1?
PIPCS 82 82 82

TOTAL U.+M. a 0 0 u 14 16 19

TUTAL ANNUAL 0 U 0 U 0 155 151 19

Not[I ANNUAL CTh UU NOT INCLIJI0L PRtS!NT UUTSIANDING bUNOLL INULdIOt14ESS
NOIL 2 AN |IhilisT NAJl JI 1 PLRCENT %A! USED CUR ALL CALCULATIONS



ST ik' (ATCA Ih.k Al1Nt PLANT CURPS OF ENGINEFtS - SUIVEY SCOPL SIUO

PLAN 6 10& 33

1972 1975 1980 1985 1990 2000 2010 2020

SIORNWATEA VOl UME ING)
I Ya STUK4 UNOFF 0 0 0 0 0 5 6 9
ANNUAL kUN:JFF 0 0 0 0 0 67 91 121

SLUOiE OUANI|IES IOT/Yo)
SEnIP1tPVI. d.SIN 0 0 a 0 0 125 TO 226
TAEAIMENT PLANT 0 0 0 0 0 0 0 O

TRAATENIT SC401E z STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC fEMOVAL TO LANOFILL OR RECYCLE

$10RAGE BASIN S EARTH

TABLE I PRESENT ORTH - CAPITAL COSTS - 1$1000)

PRESENT
WORTH 1972 19T5 1980 1985 1990 2000 2010 2020 RESIUUAL

TREATMENT PLANT 69 460 197
IASIN 30 205 123
PIPES 119 797 478

RESIDUAL 30 TOTAL 798

NET CAPITAL 18

TABLE 1i s PRESENT WORTH - 0.+14. COSTS

1912 1975 1980 118S 1990 2000 2010 2020

PLANT ISIoooYRI 0 0 0 0 0 z 4
LUDGE ISIoD0/YR 0 0 0 a 3 5 3
.LWEkS 4 o1000/VRI 0 0 a 0 0 3 3 3

,OTAL iSIooo1YRI o 0 0 09 11 1-3

PRESENT VALUE AT BEGIN-
ING OF PEKI|O) 4&1000) 0 0 0 0 0 73 B 0

.'ESENT WORTH 110001 0 0 0 0 0 11 6 0

NET n.GN. * 17.8373

TA.E III TOTAL PRESENT URTH

CAPITAL I1U030) 18
0.*N. 1610001 17
LAND (51000) 2

TOTAL 161000) 208

TABLE IV 9 ANNUAL COSTS (SoOOiYR)

1911 1975 1981) 19bs 1990 2000 2010 2020

"NNUAL CAPITAL
TREATNENT PLANT 35 35 35
BASIN 14 14 14.
PIPES 57 $7 57

TOTAL 0.+". 0 0 0 0 0 9 it 13

OTAL AiINUAL 0 0 0 0 0 117 119 121

NUTE I s ANiqU . CULI) 0 pD)I IN%(LU)L) PRSEi4i OUISTANUINO SONULD INOEBTEONESS
mUlE 2 1 AN INTE'4ST ATE 3 J 7 Pt.CENT WAS USED FOR ALL CALCULATIiNS



STIR4UArca lA1I4- r,| P'ANT Cnv4PS UF ENGINELK, - SU&VeV SCOPL STI.OY

PLAN B . .-1

1912 1975 98o 1985 1990 2000 2010 2020

SIORMATEA VOLU4E lIAG)
I VP STOkM RUNUFF 0 0 0 0 0 1 3 4
ANNUAL RUNOFF G 0 0 0 0 34 51 10

SLUDGE QUANTITIES (uT/YR)
SEDO rNf.tiASIN 0 0 0 0 0 63 95 131

TReATMINt PLANT U 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PEKIOUIC REMOVAL TO LANDFILL OR RECYCLE

STOAGE BASIN : EARTH

TABLE I : PRESENT DORI - CAPITAL COSTS - ($10001

..- PR fSE NT
URH 1972 1975 1960 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 43 290 4 120
BASIN 24 160 "96

PIPES -- 30 200 120

RE SIDL 13 TOTAL 340

NET CAPI TA 8 
TA

TABLE It S PRESENT WORTH- O.oN. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IS1030/YR) 0 0 0 0 0 1 1 2

SLUUGE (SIOOO/YR) 0 0 0 0 0 1 2 3

SEWERS I$10001Y 4 0 0 0 0 0 0 0 0

TOTAL I1000IYaI 0 0 0 0 3 5 6

PRESENT VALUE AT BEGIN-

NING OF PERIOD 10000) 0 0 0 0 0 31 41 0

PRESENT WORTH ($103OI 0 0 0 0 0 4 3 0

%ET O. M. = 7.92663

TABLE III : TOTAL PRESENT WORTH

CAPITAL 610001 84
O.N. 151000)
LAND 1000) 1

TOTAL It1003 93

TABLE IV i ANNUAL COSTS I$1000/YR)

1472 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATFNT PLANT 22 22 22

BASIN 11 i 11

PIPES 14 14 14

TOTAL U.4. 0 0 0 0 0 3 5 6

TOTAL A,4hUAL o U 0 0 0 55 53 5S

NOTE 1 s ANIUAL COSTS 00 NIT INCLUJL PltiSLNT OUTSTANOING .UNDO I4O(TEDNESS
NOTE 2 : AN INTLKFST RATE UF 7 PC.CLNT WAS USED FLR ALL CALCULATIONS



S|cpbMNAii TkfCAT",NT PLANT CUSPS UF ENGINEIRS - SURVEY SCOPE STUOY

PLAN A . k-32

IVZ 1975 19BJ 198 1990 2000 2010 2020

STORMkATER VOLUME I-G.
I Vv S),' RUNJFF 0 0 0 0 14 19 21
ANNUAL KUNUFF 0 0 0 0 206 274 302

SLUDGE UUANT|TIES (0T/Y |
S~/liMENT.BASIN 0 0 0 0 0 386 513 566
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUOGE HANULING : PERIODIC REMOVAL TO LANDFILL OR REt.YCLE

STORAGE BASIN : EARTH

TABLE I : PRESENT WORTH - CAPIZAIL COSTS - (61000)

PRESENT
WORTH 1972 1975 1980 1985 1910 2000 2010 2020 RESIDUA

TREATMENT PLANT 105 700 300
BASIN 48 320 192
PIPES 285 1900 1140

RESIDUAL 63 TOTAL 1632

NET CAPITAL 315

TABLE 'I : PRESENT WORTH - 0.406. COSTS

1972 1975 1980 1985 19" 2000 2010 2020

PLA4T (sIOJO/YRI a 0 0 0 0 7 9 10
SLUDGE I51003YRI 0 0 0 0 0 9 12 14
SFWRS I$100I/YR1 0 0 0 0 0 9 9 9

TOTAL I$l0OO/YRI 0 00 0 0 26 31 34

PRESENT VALUE AT BEGIN-
NING UF PERIUD 111000) 0 0 0 0 0 204 232 0

PRESENT woRTH t$10001 0 0 0 0 0 30 17 0

NET 0.*M. 4 18.5427

TABLE III 2 TOTAL PRESENT WORTH

CAPITAL £10000) 375
0.*". 1510001 4e
LAND (61000I 20

TOTAL (510001 444

TAbLE IV : ANNUAL COSTS IiOOOI1TRI

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLANT 54 54 54
CASIN 23 23 23
PIPES 137 137 131

TnTAL O.+M. 0 0 0 0 0 26 31 34

TOTAL ANNUAL 0 O 0 0 0 241 246 248

NOTE I s ANNUAL C)STS OU NI4J INCLIJOL PkESEN OUTSTANDING BONDED INUEHhilWI)ESS
UTE 2 s AN INTEaEST RATE )f 7 PU'CtNT WAS USED FOl ALL CALCULAIIUNS



STORMATER IREAT4ENT PLANT CORPS OF ENMNEEAS - SURVEI SCOPE STUDV

PLAN 6 * R-34

1'f72 197S 1980 1985 1990 2000 2010 2020

STORKWATER VOLUME (MGI
A YR STGCM RUNOFF 0 2 4 5 1 9 11 11
ANNUAL RUNUFF 0 34 69 864 104 139 153 174

SLUDGE QUANTITIES IOT/YR)
SEUZNENT.BA SIN 0 64 129 162 195 260 2"8 326
TREATMENT PLANT 0 -0 0 0 0 0 0 0

TREATMENT SC1EME : STORAGE PLUS TREATMENT ON LAN

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE 1 $ PRESENT W3RTH - CAPITAL COSTS - 161000

PRESENT

NORTH 1972 1975 1960 1985 1990 2000 2010 2020 ISl OU&I

TREATMENT PLANT 211 SI 0
BASIN 101 245 73
PIPES 82 200 40

RESIDUAL S TOTAL 133
NET CAPITAL 391

TABLE 11 S PRESENT WORTH- O.*. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IS1UO0/vRI 0 0 0 3 3 4 S 6
SLLOGE £51000/WRI 0 0 0 4 4 6 7 a
SElERS 1A1000YR) 0 0 0 0 a 0 0 0

TOTAL 461000/YR) 0 0 0 9 9 2 13 15

PRESENT VALUE AT BEGIN-
NING OF PERID (61000) 0 0 0 39 74 90 101 0

PRESENT WORTH4 £1000) 0 0 0 16 22 13 7 0

NET O.*4. - 60.3341

TABLE III I TOTAL PRESENT WORIN

-AMLITAL. AS ,0o044 --. 39,L - - - ------------ ------ - --
O.#M. IS1000) 60
LAND 4S1000 11

TOTAL (I10003 468

TABLE IV S ANNUAL COSTS 41000lYR)

1972 1975 1940 1985 199 2000 2010 a0zo

ANNUAL 'APITAL
TREATN NI PLAUT 39 39 39 39 39
OASIN 17 17 17 1T 11
PIPES 14 14 14 14 14

TOTAL O..*M. 0 0 0 9 9 12 13 15

TOTAL ANhUAL 0 0 0 81 A1 83 2.4 86

NOTE 1 s ANNUAL COSTS iki NoT INCLUE PRESENT OUTSTANOING SONGEO INOEBTk3NESS
NOTE 2 s AN INTEREST RATI IF 7 PERCENT WAS USED FOR ALL CALCULATIUNS

mI



STURM14AICK IItI-AINNI'N PLAAI LU'tS 0 f ,0GftLkS - bUIZVtY SCU&-lE STU0Y

PLAN I) 0 H-39

1912 191S 1980 19b5 1990 20U0 2010 2020

STORMNATER VOLUME IMG)
I YK STUOM RUN,*F 0 3 7 9 12 16 17 20
ANNUAL RUNOFF 0 60 120 150 0O 240 266 300

SLUOGE OUATITILS IOTIYK)
SEDIMENT.11AS IN 0 112 225 281 337 *,0 495 562
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STURAGE PLUS TREATMENT ON LANU

SLUDGE HANOLING 2 PERIOUIC REMOVAL TO LANUFILL O. R ECYCLE

STORAGE BASIN EARTH

TABLE I S PRESEIT WORTH - CAPITAL COSTS - ($1000)

ORE SENr
WOURTH 1972 197S 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 432 680 680 5"2
BASIN 197 340 67
PIPES 116 200 39

RESIOUAL 26 TOTAL 690

NET CAPITAL 720

TABLE 11 2 PRESENT WORTH - 0.+K. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT IS1O30/YA) 0 0 0 6 68 9 10
SLUDGE (S6000/YR) 0 0 0 a a 1 12 14
SEWERS | S000/YRI 0 a 0 0 0 0 0 0

TOTAL (SIJJO1/YR) 0 0 0 15 15 20 22 25

PRESFN VALUE AT qFEGIN-

WING OF PERIOD 1S1000 0 0 34 64 127 151 169 0

PRESENT WORTH 9U1000) 0 0 19 26 37 22 12 0

NET O..M. - 120.317

TABLE Iii TOTAL PRESENT WORTH

CAPITAL 110001 T20
O.+N. M1000) 120
LAND 1410001 22

TOTAL |SIO1 862

TABLE IV : ANNUAL COSTS IU0 .11YK)

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATMENT PLA4T 52 52 52 52 52 52
BASIN 24 24 24 24 24 24
PIPES 14 14 14 14 14 14

TOTAL n.*N. 0 0 0 Is 15 20 22 25

TOTAL ANNUAL 0 0 92 107 lOT 112 114 117

NOTE I Af4NUAL CrI'STS 'l, N*)T INCLUDE PAE.t.-N1 OUTSTANDING BONDO INOEBTEuNESS
NOTE Z 2 AN INTeRE$i RATE OF I PLRCtNT WAS USED FOIR ALL CALCULATIUNS



(Rh.1 I A- i%TNM |t PLAIT C)APS OF LNGINEERS - SUlVLY SCOPE STUDV

PLAN C 4 W-26

1972 1975 1980 I9go 1990 2000 2010 2020

STIJuNsAJER VOLUME ING)
I VR STORM RUNOFF 0 1 3 4 5 6 S S
ANNUAL qUNOFF 0 27 54 61 1 1 1) 134

SLUDGE QUANTITIES IOTI/I I
SEOIMENE.sASIN 0 so 101 126 1$L Iv0 230 25s

TREATMENT PLANT 0 a a 0 0 0 0 0

TREATMENT SCHEME I SFURAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING a PERIODIC REMOVAL TO LANo*1LL ORt RECYCLE

STORAGE BASIN S EARTH

TABLE I I PRESENT WORTH - CAPITAL COSTS - (S1000)

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIDU*

TREATMENT PLANT 182 440 0

BASIN 91 220

PIPES 82 ZOO 60

RESIDUAL 4 TOTAL 124

NET CAPITAL 351

TABLE It 3 PRESENT WORTH - O.M. COSTS

1972 19TS 1960 1985 1990 2000 2010 2020

PLANT |1$|OOYRI 0 0 0 2 2 3 4 4

SLUOGE I1000IYR) 0 0 0 3 3 4 S 6

SEWERS ISIOOO/YR? 0 0 0 0 0 0 0 0

TOTAL $1000/YRI 0 0 0 7 1 0 A, 11

PRESENT VALUE AT BEGIN-

NING OF PERIOD 161000) a 0 0 31 54 6; so 0

PRESENT WORTH |$5100 0 0 0 12 16 10 G 0

NET U.0N. - 46.1814

TABLE III s TOTAL PRESENT WORTH

CAPITAL I1000) 351
O.*M. (SI0005 46
LAND I$|000) 10

TOTAL 410001 408

TABLE IV I ANNUAL COSTS 16I000/YRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL LAPITAL
1REATPENT PLANT 33 33 33 3$ 33
BASIN Is 15 is is is
PIPES 14 14 14 14 14

TOTAL U.4". 0 0 0 7 ? a I1 t

TOTAL ANNUAL 0 0 0 72 12 12 TS 74

NOTE I 1 ANNIA . CuTS OJ N01 INCLUOE PRk$SNT OUTSIADING BONUEL) INOEBILUNESS
NOIF 2 2 AN 14TEAFST RATk OF 7 PE.CLNT NA USED FOR ALL CALCULATIONS



STORMWATEk 14rATNM-NT PLAN4 CA$PS OF NGINELRS - SUkVkY SCOPI STUDY

PLAN i . LU-27

1912 1915 1980 1985 1990 3000 2010 2020

STORNwATER VOLUME (MG)
A YK STO4 kUNUFF 0 4 9 10 1z 17 22 22
ANNUAL RUNOFF- 0 63 126 Isa 190 352 316 316

SLUDGE QUANTITIES (OT/Y)
SkOIENT.AASIN 0 118 236 296 354 472 592 $92
TREATMFNT PLANT 0 0 0 0 0 0 0

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT ON LAND

SLUOGE I4ANII ING PERIODIC REMOVAL TO LANFILL OR RECYCLE

STORAGE BASIN $EARTH

TABLE I I PRESENT ORTH - CAPITAL COSTS - 1810001

PRESENT
WORTH 1972 1975 1980 1983 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 294 710 0
BASIN 149 360 08
PIPES 1680 4050 1215

RESIDUAL 51 TOTAL 1323

NET CAPITAL 20?2

TABLE 11 2 PRESENT WORTH - O.*N. COSTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT l1OOOlvR) 0 0 a 6 6 a it 11
SLUDGE SliOOO/Yi! 0 0 0 8 f 11 14 14
SEWERS IS10/YR) 0 0 0 20 36 20 20 20

TOTAL IIO00/VRI 0 0 0 35 35 40 46 46

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1110001 0 0 0 146 269 305 323 0

PRESENT WORTH ISIuDO 0 0 0 60 19 45 24 0

NET 0.*M. 211.216

TABLE III TOTAL PRESENT WORTH

CAPITAL 6SIU000 2072
0.*". 151000) 211
LAND 161000) 24

TOTAL 1510001 2308

TA6LE IV a ANNUAL COSTS I1OOOlt

1912 1915 1980 1985 1990 2000 2010 2020

MNUAL CAPITAL
TREATMENT PLANT 54 54 54 54 54
BASIN 26 Z6 26 26 26
PIPES 293 Z93 293 293 293

TOTAL U.#M. 0 u 0 3S iS 40 46 46

OTAL ANNUAL 0 0 0 409 439 414 420 420

NOTF I s ANNUAL COSTS UO NUT INCLUDE PRESENT OUTSTANDING BONULO INDETITDNESS
NUIF 2 : AN INI(REST IATF UF I PE4krNT WAS USED FOR ALL CALCULATIONS

4-



STUR4WATER TREAJMINT PLANT CORPS OF ENE|NLRS - SURVEY SCOIP STUDY

PtlAN 8 9 CU-28

1972 1975 1900 1985 199* 2000 2010 2020

STORMWATER VOLUMF (MG)
I YR STURPMRUNUF- 0 0 0 2 4 7 I
AN',UAL RUNJFF 0 0 0 36 12 66 101 121

SLUDGE QUANTITIES IUT/YR)
SEDINENT.BASIN 0 0 0 0 135 161 22 226
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME t STOkAGE PLUS TREATMENT ON LAND

SLUDGE HANOLING PE;tOIC REMOVAL TO LANDFILL CR KECYCLE

STORAGE BASIN 3 EARTH

TABLE I I PRESENT WORTH- CAPIIAL COSTS - 161000)

PRESENT
WUTH 1912 1915 1980 1985 19* 2000 2010 2020 RESIDk

TREATMENT PLANT 130 440 63
BASIN 62 no al

PIPES 532 toO Tie

RESIDUAL 33 TOTAL 86!

NET CAPITAL 6 91

TABLE 11 s PRESENT WORTH - 0..6 CCSTS

1912 1975 1980 1985 1964 2000 2010 2020

PLANT 11000/YRI 0 0 0 0 2 3 3 4
SLUDGE I , ooo/va a 0 0 0 3 4 5 5
SEWERS ISIOUO/R) 0 0 0 0 6 0 6 6

TOT AL 1 sIooo/YAl 0 0 0 0 14 16to1

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1L100) 0 0 0 0 1@& 11l 129 0

PRESENT WORTH f11O00 0 0 0 0 32 IT 9 0

MET 0.+MN. - 59.8918

TABLE III I TOTAL PRESENT WORT

CAPITAL 1100O1 691
O.+M. 4610001 59
LAO 161000) 2

TA iL 1010001 753

TABLE IV 9 ANNUAL COSTS IS1000rfR)

L-072 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITALT3ATMEAT PLANT 13 33 33 33
TRATM1N4 PLN 5 15 15 15

BASINIs iIss
PIPES 330 130 130 130

TOTAL ().+M. 0 0 0 0 14 16 IT 1

TTAL ,NMJAL 0 0 0 0 94 195 191 198

NOTE 1 ANPIUAL CiJT. It ,T INCLUP't: Pet5kN1 f)UTSTAukdv-, BONI)tD INDESTI,'NESS
NOTE 2 1 AN INILHLST :4ATE OF I PERCtNT WAS USED FOR ALL CALCULATIONS



SIRHNATER TEATNKNI PLANT CURPS OF ENGINLERS - SURVEW SCUPE STUDY

P AN S . CiU-29931

L972 197S 1980 1985 1990 2000 2010 2020

STURNwAlfka VOLUWI I1GI
1 YR STURM RUNUFF 0 0 0 21 27 34
ANNUAL RIJUMFF 0 0 a 0 0 329 395 495

SLUnO: QUANTITIES IDTVYR)
SWINENT.6ASIN 0 0 0 0 0 616 740 928
TREATNENT PLANT 0 0 0 0 0 0 0 0

TREA)MENT SCHEME : STORAGE PLUS IRLATMENT ON LAND

..- LU0N..ANOLNOG,-- -OIMIO -r-UUVAL-A.L-JU LL-LaC RECYCL. - .

STLAGE BASIN 3 EARTH

TABLE I i PRESENT wUKTH- CAPITAL COSTS - 4$1000)

PRESENT
WOkTH 1912 1975 1980 1965 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 130 870 373
NASIN 61 410 246
PIPES 330 2200 1320

RESIDUAL 7S TOTAL 1939

NET CAPITAL 446

TABLE 11 S PRESENT NOATH - O.*N. COSTS

1972 19?s 1980 1965 1990 2000 2010 2020

PLANT SIJ000YR) 0 0 0 0 0 11 13 1T
SLUDGE I $100'2/Y) 0 0 0 0 0 is 16 23
SFFkS $1,OO/YR) 0 0 0 0 0 10 10 to

TOTAL -SOOOJYAD 0 0 0 0 0 37 43 51

PRISEN1 VALUF AT BEGIN-
NING OF PERIO Islujoo) 0 0 0 0 0 285 333 0

PRESENT MONTH (613001 0 0 0 0 0 42 25 

NET o.So * 68.3811

TABLE III a TOTAL PRESENT NuRTH

CAPITAL 4510001 448
O.M. ($10001 66
LAND I1001 8

TOTAL I810005 524

TABLE IV : ANNUAL COSTS t$1000/YtI

1972 1975 1I8o 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TREATM NT PLANT 67 61 67
"ASIN 29 29 29
PipEs 159 159 159

TOTAL O.*. 0 0 0 0 0 31 43 51

TOTAL ANNUAL 0 0 - -- 94 -299 i-

NOEf I S ANJAI CISTS U N't INCLUOt PRESENT OUISTA"DING BONDFD I 3EOTEDNESS
NUT, 2 s AN IN1IL .T RAIL Ur I Pk 't.CNT wAS USED EUA ALL LALCULAIIINS



STORNWATER TREATNENI PLANT CORPS OF ENGINEkRS - SURVEY SCOPE STUDY

PLAN 8 . LU-3u

1971 1975 1980 1985 1990 2000 2010 2020

STORNbATER VOLUME IMG)
I YR STOR RUNOFF a 0 0 0 0 5 4 6
ANNUAL RUNOFF 0 0 0 0 0 44 103 129

SLUOGE QUANTITIES (07/YR)
SEDOIENT.BASIN 0 0 0 0 0 161 L93 141
TREATNENT PLANT a 0 0 0 0 a a 0

TREATNENT SCIIEME S STORAGE PLUS TREATMENT ON LANC

SLUDGE HANDLING 3 PERIODIL REMOVAL TO LANDFILL CR RECYCLE

STORAGE OASIN 3 EARTH

TABLE 1 8 PRESENT WORTH - CAPITAL COSTS - (6100J

PRESENT
WORTH 1912 1915 1960 1965 1990 2000 2010 2020 RESIDUAL

TREAIMENT PLANT 69 460 Z17
BASIN 33 220 132
PIPES 562 3670 2J22

RESIDUAL 102 TOTAL 2651

MET CAPITAL So1

TABLE 11 a PRESENT hORTH - 0.*N. COSTS

1972 1975 1980 1985 1990 2000 2010 200

PLANT ISIOODJva) 0 a 0 0 0 3 3 4
SLUDGE 1610001YR) 0 a 0 0 0 4 4 &
SEWERS ISU4ODIR) 0 a 0 0 0 19 19 19

------------------------------- -"------------------- ---- "--- -'-'

PRESENT VALUE AT BEGIN-
NING OF PERIOD (810001 0 0 0 0 0 190 202 0

PRESENT WORTH Mou0 0 0 0 0 0 26 is 0

NET O.*M. - 44.0925

TABLE III S TOTAL PRESENT WORTH

CAPITAL 6610001 51
0.4N. 1610001 44
LANU 1610001 2

TOTAL 1110001 621

TABLE IV I ANNUAL COSTS i$1000IYI

1972 1915 1981 1985 4990 2000 2010 2020

AINU*L CAPITAL
TREAINENT PLANT 35 35 35
SA SIN is is
PIPES 280 260 260

TOTAL U.*M. a 0 0 0 0 26 21 29

1OTAL ANNUAL 0 1J 0 0 36 -359 361

NOTE 1 2 ANNUAL CUSTS 00 NOT INCLU&JU PI4EStNI UUTSIANDJNG BOINDED INDEbI*ONESS
NTE 2 s AN INTEREST RATE UF I PLRCkhl WAS USEU FUR ALL CALCULAIIONS



STORAWATER 1REATN.T0 PLANT CORPS OF ENGINEFNS - SURVEY SCOPE STUDY

PLAN 6 , CU-34C-40-41

1V12 £915 1980 1985 1990 2000 2010 2020

SmORNMATR VOLIE INGS
I YR STORM AUNFF 0 0 0 0 0 5 1 11
ANNUAL RUNUFF 0 0 0 0 0 93 111 136

SLUOGE uUANTITIES COT/VR)
SioINkNT.bASIN 0 0 0 0 0 174 206 258
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME s STUAAGE PLUS TREATMENT ON LAND

SLUDGE HANULING : PEkIU0IC REMUVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I s PRESENT WORTH - CAPITAL COSTS - 111000)

PRESENT

WNTH 1972 1975 1980 1985 1990 2000 2010 2020 kLSI&jUAL

TREATMENT PLANT 76 510 218
SASIN 33 225 135
PIPES 451 3000 1600

RESIDUAL 83 TOTAL 2153

NET CAPITAL 478

TABLE ii 1 PRESENT WORTH - O.#N. COSTS

1972 19T5 1980 1965 1990 2000 z010 2020

PLANT ILUO01Yhl 0 0 0 0 0 3 3 4
SLUDGE ISI001/YRI 0 0 0 0 0 4 5 6
SEWERS ISIUOU/Ya 0 0 0 0 0 14 14 14

TOIAL ISI00O/YS) 0 0 0 0 0 22 24 26

PRESENT VALUE AT 8tGlN-
NING OF PERIOO M$OM 0 0 0 0 0 164 116 0

PRESENt NORTH 461000) 0 0 0 0 0 24 13 0

NET O.M. - 38.1854

TABLE III : TOTAL PRISENT wORTH

CAPITAL ISLUO0) 478
O.4N. £51000) 38
LAND £0,1000) 2

TOTAL £51000) 51d

TALE IV I ANNUAL COSTS 1$1000/Via)

1972 1975 1940 196! 1990 2U00 2010 2020

ANNUAL CAPITAL
TkrAT1|NT PLANT 39 39 39

easIN 16 1A 16
PIPFS 21? 217 211

TOTAL O.*M. 0 0 0 0 0 22 24 26

TU|AL ANNUAL • 0l 0 0 0 2V 29 299

NOTF I ANI: JAL C('ST. ri NJT IN.CLUOL PVA~i NT UUTGIAN0IN, bON0 1) IhULJlEDIONESS
NOTE 7 2 AN INTc (SI RAIL Uk I PLRCLtJI WAS USLU 1 dl ALL CALCULATIU4S

C'7



STu#NWArER TrEATftNi PLANT CORPs cF Efiw.,wNmS - 5upvLY ScoIn bTUDY

PLAN 1 . EU-36

1472 1975 1980 1985 1990 2000 2010 2020

STORMWATER VOLUME (H G
I VR STORM RUNJFF 0 0 0 0 0 8 t0 13
ANNUAL RUNOFF U 0 0 0 0 139 t67 209

SLUDGE QUANTITIES (Or/YR|
SEOIMEN.PASIN a 0 0 0 0 260 313 391
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STUkAGF PLUS IREATMENT UN LANn

SLUOGE MANOLING PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I : PRESENT NORTH - CAPITAL COSTS - |S1U00)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 202U RESIDUAL

TREATMENT PLANT 82 550 235
BASIN 40 270 162
PIPES 1114 7410 4446

RESIDUAL 187 TOTAL 4643

NET CAPITAL 1049

1972 1975 1980 1985 1990 2000 2010 2020

PLANT (AIOO/YR) 0 0 0 0 0 4 5 7
SLUOGE ($1000/YRI 0 0 0 0 0 6 7 9
SEWERS (S1000/YRI 0 0 0 0 0 37 31 37

TOTAL 1$1000/YR 0 0 0 0 0 48 50 54

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($10001 0 0 0 0 0 348 368 0

PRESENT. NORTH ($1000) 0 0 0 0 0 52 28 0

NET 0.#0. - 0.5101

TABLE I1 2 TOTAL PRESENT NORTH

CAPITAL ($10001 1049
O.M. ( $10001 80

LAND (10001 3

TOTAL IIO00) 1133

TABLE IV : ANNUAL COSTS (SOOO/Y41

1912 1975 1960 1985 1. 2010 2020

ANNUAL CAPITAL
TREATMENT PLAT 42 42 42
BASIN 19 IV 19
PIPES 536 536 536

TOTAL O.oM. 0 0 0 0 0 48 So %4

TOAL ANNUJAL 0 0 0 0 0 646 649 652

NOTE I I ANNUAL COSTS 00 NUT NCtU).c PRESENT LTSIANOING BUNOLO INOEST&-UNISS
NOTE 2 1 AN INTI fSI RATE OF I PFRCtT WAS U.CD FOR ALL CALCULATIONS

6



i

ST(OAKNAEEK TRkAIt lif PLANT CUk'PS Ut LN14iNLtS - SURVEY SCOPE STUDY

PLAN 8 , CU-37

1912 1975 I|d.) 19db 1990 2000 20La 2020

SIURMWAlkR VtLUME IMGI
I YR STOkql RUNOFF 0 0 a 0 0 9 it 14
ANNUAL RUNGFF 0 0 0 0 133 159 199

SLUDGE QUANTITIES IOTIYR)
SEnIMENT.BASIN 0 0 0 U 0 249 298 373
TRkAIMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME S STORAGE PLUS TKEAIMENT ON LANO

SLUDGE HANDLING & PERIOUIC REMOVAL TO LANUFILL OR RECYCLE

STORAGE BASIN S EANTH

TABLE I * PRESENT bERIH - CAPITAL COSTS - 1$1000)

PRt: SENT
WORTH 1972 J975 1980 1985 1990 2000 2010 2020 RE S I UUAL

TREATMENT PLANT 87 580 248
BASIN 43 290 174
PIPES 30 200 120

RESIDUAL 21 TOTAL 542

NET CAPITAL 139

TABLE i : PRESENT NURTH- O.+M. COSTS

1912 191S 1980 1985 1990 2000 2010 2020

PLANT (6I003/YRI 0 0 0 0 0 3 3 4
SLUOGE I41000/Yk) 0 0 0 0 0 8 10 13
SEWERS (81000211 0 0 0 0 0 o 0

TOTAL ($1000/YAj 0 0 a 0 0 13 1s 19

PRESFNT VALUE At B.G.4-
NING OF PER1OU 111000) 0 0 0 0 0 99 120 0

PRESENT WORT4 I11$0001 a 0 0 0 0 15 9 0

NET U.*M. , 24.2741

TA.LE III TOTAL PRESENT WOR|IF

CAPITAL I$1U0O) 139
0.44. ($10001 24
LANDO ($10001 3

TOTAL 4$10003 167

TA'LL IV : ANNUAL C(ISTS (1I000/YI

112? 1915 19du1 1985 1990 2000 2010 2020

ANNUAL CAPITA
IAEATOENT PLANT 44 44 41.

AASIN 20 l0 20
PIPES 14 14 14

TOTAL 0.,,. 0 6, 0 0 0 13 15 19

TOTAL ANUA L 0. . 0 U 93 95

NOTE I I ANNUAL COSTS f ll NOT INCLUIIb Pmv SNI UUISTAtomIN., KUNIDIEI) liLJ) fTLL1I Ss
NOTF 2 2 A". IkfNrTmHt 4AIv qr I PIACINT IAS USI) tlIR ALL CALLULAIII',!S

Cm



STUkMAIR TN.A10MENT PLANT CORPS OF LNGINMS(ts - sIvkVIY w:.UPL SilUY

PLAN d , CU-38

1912 1915 1980 1985 1990 2000 20i0 kOZO

STOPM4WATER VOLUME (MG)
I YA STORM RUNJFF 0 0 0 0 u5 7 9
ANNUAL RUNFF 0 0 a 0 0 93 112 139

SLUDGE UUANTITIES (UTIYR)
SEOIMENT.BASIN 0 0 0 0 0 174 210 260
TREATMENT PLANT 0 0 U 0 0 0 0 0

TREATMENT SCHEME S STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING: PERIODIC REAUVAL TO LANLFILL OR RECYCLE

STORAGE BASIN S EARTH

TABLE I S PRESENT 8ORTN - CAPITAL COSTS - ($10001

PRESENT
WORTH 1972 1975 1980 198! 1990 2000 2010 2020 RESIDUAL

IR4ATNENT PLANT 89 460 197
BASIN 33 220 132
PIPES 451 3000 1600

RESIOUAL 82 TOTAL 2129

MET CAPITAL 410

TABLE 11 : PRESENT WORTH - O.+"M. CSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT Is10UOIyRi 0 0 0 0 a 3 3 4
SLUDGE lsluo/VA) J 0 0 0 0 4 5 6
SEWERS I$1000/YRI 0 0 0 0 a 14 14 14

TOTAL $1100YR) -3 0 0 0 8 22 24

PRESENT VALUE AT BEGIN-
NING OF PERIOU IS10001 0 0 0 0 0 164 111 0

PRESENT WORTH I$1OOU) 0 0 0 0 0 24 13 0

NET O.+M. * 38.2725

TAKE III : TUTAL PRESENT WIAIH

CAPITAL ($10301 470
O.+M. ($1000) 38

LANO ($)000 2

TOTAL O$1000) 511

TABLE IV 3 ANNJAL COSTS I5I3uI¥YI

I,) 1 975 19yd 1935 19u 2000 20)0 2020

ANNUAL CAPITAL
TREATMENT PLANT 35 35 35
RASIN 15 15 15
PIPES 211 21 21?

TOTAL 0.4M. 0 0 a 0 0 22 24 26

TUAL ANNJAL .. - . u j 0 291 292 2'

NTIIE I ANNUAL CUSIS o N!ST INLLUOL PIItCS.NI OUTSTAN |Ni BrJNIF 0 INbfI) -1tu SS
NOT- I : AN INIEIOST MAE Lk5 I PtRCLNI WAS U EC' FDA ALL CALCULAIONS



SrO6144AtI( T. ITNML'f PLA'T CLIPS OF NI.INEIiR - SUtVLY SI)PE ,TUDV

PLAN 0 . CU-34

1972 1975 1930 1985 i V90 2000 2010 2020

STORNWATIt V)LUME (P4GI
I YR SIf)K#t RUNLI*F 0 0 5 11 1'. 18 20
AN'IUAL LUNFF 0 1 0 8s 171 205 256 290

SLUOGE vUA1I1ES I0T/YRI
SE,)IFMliI.BAS14 0 0 0 0 320 38'. 480 543
TPrATAENI PLANT a 0 ) 0 0 0 0 0

TREATMENI SCHEME s STURAGE PLUS TREATMENT L0. LANO

SLUDGE HANrJ-ING PERIUUIC REMOVAL TU LANUFILL UK RECYCLE

STORAGE BASIN EARTH

TABLE 1 3 PRESENT WDRTH- CAPITAL COSTS - |S10001

Pk SFNT
ORTN L972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT 19a 670 93
BASIN 94 320 127
PIPES 88? 3000 1199

RESIDUAL SS TOTAL 1421

NET CAPITAL 112

TABLE I 1 PRESENT WORTH- 0-.M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISI0O0IYki 0 0 0 0 5 7 8 10
SLUOLG ($IO00I/YRI 0 0 0 0 8 9 12 13
SEWERS qSlOOOYRI) 0 0 0 0 4 14 1 1'

TOTAL 1S100O/YR) 0 0 80 0 2 31 35 38

PRESENT VALUE AT BEGItJ-
MING UF PERIOD 11000) 0 0 0 0 213 237 262 0

PRESENT WORTH £$1000) 0 0 0 0 63 35 20 0

NET 0.+4. , 118.965

TABLE EI I TOTAL PRESENT WORTH

CAPITAL (S1OOO) 1125
O.+M. |110001 118
LAND ($10001 S

TOTAL ($1000) 1249

TABLE IV : ANNUAL CO)STS (1000/YRI

1912 197S 1980 1985 1190 2000 2010 2020

ANNUAL CAPITAL
IRFAT14C.NT PLANT 5) 51 51 51
BASIN 13 23 23 23
PIPES 217 217 217 217

TOTAL fl.*M. 0 0 0 0 29 31 35 38

TOTA A NUAL I 0 0 321 323 328 330

NbTE I : A;.NJAL C.,.;TS iJ l INCLUOL ; c5i',T (UTSTA& .I|IN. .1;'4J U I NL)t!% It J' &S
Nll 2 & AN INTEREST .tA1[ '* I PERCkNf WAS USED foR ALL CALLULATIUNS



STOI:,I4A4 TRL NI "L ICORPSO 1 Ut E4 E:I - SURVEY S6b STUDY

PLAN is . CU-42

1972 SwES 19bU 1985 1990 2000 ZoIO 2020

STOkMWATFR VOLUME IMG)
I YR STURM RUNOFF 0 0 0 2 4 4 5 7
ANNUAL PUNJFF 0 0 a 36 12 12 86 107

SLUOGE QUANTITIES (OT/Ykf
SEUIMENT.dASIN 0 0 0 0 135 135 161 20
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME . STORAGE PLUS TREA14ENT ON LANU

SLUOGE HANDLING I PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I : PRESENT NURTH - CAPITAL COSTS - 411000)

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT lie 400 55
BASIN 56 190 T
PIPES 59 200 79

RESIDUAL 8 W01rAL 211

NET CAPITAL 225

TABLE 11 : PRESENT WORTH - O.*. COSTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT (S1000/YRI 0 0 0 0 z 2 3 3
SLUDGE ISlOOOIVY) 0 0 0 0 3 3 4 5
SEWERS (sIOo/VRI a 0 0 0 0 0 0

TOTAL (61000/ERI 0 0 0 0 6 8 9

PRESENT VALUE AT BEGIN-
NING OF PERIOD (SlOuO) 0 0 0 0 4$ 52 62 0

PRESENT wORTH (SIO00) 0 0 0 0 14 1 4 0

NET O..M. = 26.9897

TABLE III TOTAL PRESENT WURTH

CAPITAL ($1000) 225
0.4". ($10001 26
LAND ($1000) 1

TOTAL ($10003 253

TABLE IV : AN4UAL COSTS SlIOOO/YR)

1972 197S 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
TACATMf-T PLANT 33 30 30 30
BASIN 13 13 13 13
PIPES 14 14 14 14

TOTAL 0.+M. 0 0 0 0 6 6 8 9

TOTAL Ar4NtUAL 0 0 0 0 66 66 67 66

NOTE I I ANNIAL J(.T5 DO N11 INCLUOL PRESfNT OUISTANUING RONOED INOEBTEuNISS
NOTE 2 : AN INftRLT RATE UF I PEtCLdT kAS USEO FOR ALL CALCULATIONS



I
STtUMWArtI TAFATN..NT PLANT CORPS OF ENGINEEkS - SURVEY SCOPE STUDY

PLAN d . CU-51U-51

1972 1975 1950 1985 1990 2000 2010 2020

STORAWATER VOLUME ING)
I YR STORM RUNOEF 0 9 19 22 26 30 32 35
ANNUAL RUNLOFF 0 ,61 322 351 381 441 483 529

SLUDGE UUANTITIES IOT/Y8
SEUIMENT.bASIN 0 301 603 659 714 826 905 991
TIRATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEE M STURAGE PLUS TREATMENT UN LANO

SILUOGE HANULING : PERIUOIC RESUVAL TO LANDIILL OR RECYCLE

STORAGE BASIN S EARTH

TABLE I . PRESENT ;JRIN - CAPITAL COSTS - 41000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIUUAL

TREATMENT PLANT 373 900 0
BASIN 114 420 126
PIPES 82 200 60

RESIDUAL 7 TOTAL 146

NET CAPITAL 623

TABLE 1I S PRESENT k(URTK - O.*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT O11000/YR) 0 0 0 13 13 15 16 Is
SLUOGE (SIOO/YRI 0 0 0 17 17 20 22 24
SEWERS I0oooIY8J 0 0 0 0 0 0 0 0

TOTAL 4 1 1000/Y 0 0 0 32 32 31 40 44

PRESENI VALUE AT BEGIN-
NING OF PERIOn 1100U) 0. 0 0 132 241 272 297 0

PRESENT NoqTH ($10001 0 0 0 54 71 41 22 0

NET O.0*. - 190.536

TABLE III : TOTAL PRESENT WORTH

CAPITAL IslO001 623
O.*M. (I$O0001 190
LAND 4$10001 82

TOTAL I$1OOOl 896

TABLE IV : ANNUAL COSTS $1000/YE)

1912 1915 1960 1985 1990 2000 2010 2020

ANNUAl CAPITAL
TREATMLENT P(LANT 69 A'. 69 89 b9
BASIN 30 3J 30 30 30
PIPES 14 14 14 14 14

TOTAL 11.4M. 0 0 0 32 . 37 40 44

IOTAL -A74UAL 0 0 0 146 I%6 151 |S4 158

NUtJ I 1 3 AN,..jL C, (; UU NIT INCLUOL PKLS0T1 JUT STANDING BUNI 1) INITl t S
NOTF 7 AN INItPtT .ATE UF T Pt,.(E%T WAS Ut FO- ALL CALCULATIOINS



STOK1WATEK TREAT.14,r4T PLANT CURPS OF ENGINEERS - 4URVkY SCOP STUDY

PLAN 6 . CU-5J

1912 1915 1980 191s 1990 2000 2010 2020

STOR m.ATER V#LUAE 1)46,
1 Y% SIURN RI.4UFF 0 L 36 31 39 41 43 45
ANNUAL AUNOFF 0 253 50i 524 543 Sol 616 16

SLUIQt IUANT1TIILS iDTiYR|
S.-oIMENT.tH(SIN 0 369 73d 765 792 648 989 1132
TREATM4ENT PLANT 0 0 0 0 0 0 0 a

TREATMENT SCHENt 2 S|Ik.AGE PLUS TRc'ATMENT AT MUNI IPAL PLANT

SLUGk HANULING : PEAIOUIC RE$uVAL TO LANFILL OR RECYCLE

SIORAGE BASIN I EARTH

TABLE 1 3 PRESE1NT WORTH- CAPITAL COSTS - 110001

PRESFNT
WORTH 1912 1913 1980 1983 1990 2000 2010 2020 RESIOUAL

BASIN 293 505 1o
PIPES 216 475 94

RESIOUAL 7 TOTAL 19S

NET CAPITAL Sa2

TABLE It I PRESENT IORTH- O.4N. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IskIOflYRI 0 a 12? 135 142 152 11 204
SL UUGE (651,)O/vkI 0 0 Ld 19 19 21 24 26

-- Sfwf$-- - . 44,);AJ Y34 0-- - . 2- - -2 .. . . . -- .. ....--... .... 2 . . .

TOTAL (S JUOIvRI 0 0 14 156 16S 116 zo2 234

PRESFNT VALUE AT bkfLi6-

KIN%. OF PERIOD 161)1)01 0 0 425 439 1198 1140 1S5 0

PRESENT UORTH I ALJO) 0 0 363 213 3S4 201 Its a

NET (1.*N*. 1311.15

TAOLE III . TOTAL PRESET WORTH

CAPITAL 161000) %42
U..,. IsuOI 1311
LAND 16100101 164

TOTAL 1510001 2040

TABLE Iv : ANNUAL CUSTS ISI O/YRI

191 1915 198U 1983 1991 2000 2010 2020

ANNUAL C4PITAL
FAS I N 36 36 36 36 36 36
PIPES 34 34 34 34 34 54

TOTAL U.*#. 0 0 148 136 165 16 205 234

TOTAL ANNUAL 0 0 219 22 215 241 214 305

NO)TE J I A'4NUAL C, ISTS fn iA INCLU-Ur PRFS(NT OUTSTANDING 8(d1)O0 INULSTLUNMESS
NOTE 2 3 AN INTLtST PATL UF 1 PLNCtNT wAS USkU fU ALL CALL JLATI IlS



S1?; tmr1Ic.hMfr' PLANT1 CU4kPa OF kt-GINLH - SU.1Viy SCOPE NIUDY

PLAN K I V

1912 1915 1960 19ds 1990 2000 2010 2020

ST@.I'WA rt vau. t(c;)
I Vk SIM'." 14114OFF 0 14 24 29 30 30 30 30
ANNUAL qUN,IF(- 0 263 52? 55b 565 565 S6S 565

SLI10;E WAANY1TI1S COrIVRI
S?11M1(T.liASIlU 0 '.9' ga8 1042 1096 1091, 1096 1096
Tk, ATMENT PLANT 0 0 0 0 0 0 0 0

IRFATMENr SLIIE'4f STORAGE PLUS IREAT14ENI ON LAND

.ktIj.)t~f )JANOLING PE~1lJ1lt REMOVAL TO LANDFILL UR RECYCLE

S)n.ACE BASIN zEARTH

TABLE I t PRESENT WORTH CAPITAL COSTS -(210001

PRESENT
WORTH 11112 1913 1960 19815 1990 2000 2010 2020 RESIDUIAL

MRA1IMENT PLANT 521. 820 Sa0 102
bAIN 256 440 87
PIPFS 2619 4500 699
IREA114ENT PLANT 0 a 0

RESIOUAL 65 lanai L690

OWL T CAP) I AL 331

TABLE 11 ; PAESENT W..RTH - O.*M. COSTS

1912 1915 1960 1945 1990 2000 2010 2020

Pt £.41 S IU() /Y Q 0 0 is 19 20 20 20 20
(Al l- 46 .odvk) 0 0 2'. 26 21 21 Z? 2?
I ))O0/Pia 0 0 22 22 Il 22 22 22

TDIAt (11Ji)U0ITH 0 0 65 be 10 T0 TV To

PR) Sti VALIR Ar 4~*
10' i PERdID fS300)' 0 0 2?'. 265 '.94 *.9'. 1.9'. 0

Ppfsfml WORTH 46100j) 0 0 119 ILI 146 1'. 37 0

141 I(4.44* - 535.0 1

TABLE fit ' TUTAL PRE5khtT 1404TH

CAPIlAL 46J000) 3151
0."4. 161000) 535
LAND 16(300) s

ITofAL (1(000) 39(1

1*1111 IV :AN'4UAL COSTS (10Iu

97? 1415 11,; 1965 1990 2000 2010 2020

At.NUiI CAPITAL
l#MFATMFT4T I A£41 bi b3 14) 63 63 b3
"Ii S 31 31 31 31 31 31
pIPEfS 325 3?S 325 325 325 32S
1#lfAT"ENT PLANT 0 0

101*1 0.04. 0 ) t,5 68 70 70 To 10

IfOlAt ANNUAL 0 0 -. ; 1- '.l '.91 '9 1 '91 '9

MtiTT I I AUNUAl Cf.TL 00 Ni (11(1.04i P11ST NI UUIST.:V40lN& iT.fl 0 IN.1 Ti IEflNE SS~
MUilL 7 A AN It,.1 -AIE b i* 1 $4kCtMT WAS USEU FugT ALL CALCULA IUNS



ST RNN'ILR IeEAT*4, i PLANI CU;PS OF ENGINE.S - SUIVLY SCUPt STUDY

1912 19,15 I9,0 1985 19U 2000 2010 2020

STORNKArER VULUNE INGl
1 VA STORM. RUNOFF 0 5 Il 11 12 13 13 13

ANNUAL RIINOFP8 0 97 194 200 201 233 233 233

SLUDGE QUANTITIES IOT/YRI
SEOINENT.A4SI1N 0 81 3b3 375 308 436 436 436

TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREAT1ENT ON LAND

SLUDGE HANULING PIPE SLUDGE TU MUNICIPAL PLANT

STORAGE BASIN 4 CONCRETE

TABLE I 9 PRESENT WORTH- CAPITAL COSTS - 4$0QOI

PRESENT
WORTH 1972 1975 1980 1965 1990 2000 2010 2020 RESIDUAL

TREATMENT PLANT J43 540 40 441
BASIN 162 280 55
PIPES 1164 2000 399

RESIUAL 35 TOTAL 91

NET CAPITAL 1635

TA8LE I1 8 PRESENT NORTH - O.4*. COSTS

1972 1915 1960 Ives it90 2000 R010 2020

PLANT 6 10001I 0 0 12 2 12 A a4 14 1-6

SLUD i 461/100R ) 0 0 1 1 1 2 2 2
SE bfo 1,10001" 1 0 0 9 9 9 9 0 9

toTAt *610,,v1 0 23 2'. 24 26 24 26

PRI!SkkT VatUf AT RGI%-
NING OF PENIOD IS1I00 0 0 go 100 10 &1 161 a

PRIESENT WORTH4 ISOO0 0 0 57 41 53 26 14 0

NfT 0..N. , 195.021

TABLE III : TOTAL PRESENT WORTH

CAPITAL 4610005 1635
O.*1. 461000) iI9
LANU (610008 26

TOTAL (610001 I8"

TASIE IV i ANNUAL CtSYS IS1000"IYR

1912 tf9S 1960 19dS 1990 2000 2010 2020

ANNUAL CAPITAL
If,[ATMFNT PLA 4T 41 41 1#1 41 48 41

BASI N 20 20 20 20 20 20
PIPES 144 144 144 144 144 *44

TOTAL O.*N. 0 0 ZJ 24 24 26 26 26

TOTAL ANNUAL 0 0 230 231 238 233 233 23

NOTE I $ ANNUAL CJS"S 10 NUT INCLU'JF PASFNT UUTSTANUINC lONUrO INI)EBTukt-SS
NOTE 7 1 AN INTEREST RATF Of- I PkRCLNr WAS USED fuk ALL CALCULATI&)NS



STOiMblATE9 tR'ATM.NI PLANT COkPS OF ENGAiEkAS - SUAVFY SCOPE STUD)Y

PLAN Is 9 CU-lT&?7

1972 1915 190 0 1946 i99o Z00 2010 2020

STORAWATER VOLUME INGI
I YlR STa.,4 RUNOFF 0 1 is 1 21 27 32 39
ANNUAL RUNOFF 0 L16 232 272 313 405 486 579

SLUDGE QUANTITIES lOT/IRI
SEDIMENT.BASIN 0 217 435 510 566 759 911 Loss
TAEATMfNT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME E SIURAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING i PERIODIC REUVAL 10 LANDFILL OR RECYCLE

STORAGE PASIN ; EARTH

TABLE I I PRESENT WORTH - CAPITAL COSTS - 1110001

Plt Sk NT
WORTH 192 1975 1960 1965 1990 z00 2010 2020 II JUAL

TREATNEUT PLAT 394 9s0 0
OASIN 182 440 11Z
PIPES SI 12SO 315

RESIDUAL 19 TOTAL 5a1

NET CAPITAL LOTS

TAK.E If s PESENT WORTH - 0.*M. IOTS

1972 1915 1960 195 Io 2000 2010 2020

PLANT I SI OOO/Vi) 0 0 0 10 is 14 1? 20
SLUDGE I0 S1O.J AI 0 0 0 l, 14 Is 22 21
SEWERS 160ooo/Vj 0 u 0 6 a 6 6 6

-- iOTA-- --.... 0Q7yIi--- .---- 0 -- a.- - -- 4--4 3 - -9 %1 i

PASENT VALur AT dEGIAI-
MEING UF PERIUD, (610001 0 0 0 130 Zia 300 3S0 0

PRESENT WORTH 1610001 0 0 0 54 TA ,s Z, 0

lE1 O. M. - 200.1k8

TALE III : IDEAL PRESET MEjTH

CAPITAL 41100,1 loIs
o.*N. 16I0IO OO
LAND 1410001 44

TOTAL 11110001 1319

TASLE IV a ANNUAL CUSTS III0O0lVII

19 2 1975 1960 198s 1990 Z000 2010 2020

ANNUAL CAPE TAT
TRFATMt4. VLAftr 73 is 73 73 73
SASIN 31 ,1 31 31 31
PI PES 90 fit 90 90 90

TOTAL (J.*N. 0 0 0 31 31 39 O A 53

TOTAL ANN4UAL 00 0 2 223 23S 241 249

NOTIL; 1 A..NUPL CUSIS OU EdJI INCLUDE PkI;SiNI 0UTSTANUIN , RUN)LE INDEMTI.AILSS
NOTE 2 : AN INlt:.'IST PlAI Uf I PjIC"TN WAS USED FOR ALL CALCULAIOUNS



STRMWAIE SRE, T'NT PLANI CORPS of ENGINELRS - SUKVtY lCOPt STWV

PLAN a , CU-T34T4

1972 1975 1960 ties 1990 2000 1010 Z020

STOBKWATER VCLUNE (IGI
I VR ST0N RUNLF 0 0 0 O 0 1 9 12
AN1UAL RU40tlF 0 0 0 0 0 129 153 191

SLUOGE QUANTITIES IOITY;I
SIN LUNT.AASIN 0 0 0 0 0 256 16 5$5

TREATMENT PLANT 0 0 0 0 a a a 0

TREATME4NT SCHEME s STORAGE PLUS TREATMENT ON LANO

SLUDGE HANDLING z PERIODIC REMUVAL TO LANDFILL OR AECICLE

STORAGE BASIN : EARTH

TABLE I 8 PRESE14T WORTH - CAPITAL COTS - 61000

PRESENT

WORTH 1972 1975 1900 15s 1990 2000 a10o 1020 ISIDML

TREATMENT PLANT is $30 12?
BASIN 19 260 a5"

PiPeS zis 1430 614

Of SIDUAL 44 TOT"L IZ*

MET CAPITAL 265

TROLE It 8 PRESENT WOTH - 0.001. COSTS

191z 197s 1960 ties 19" 2000 so10 "o0

PLANT tt20JVtAl 0 0 0 0 6 * 5
SLUDOGE 10)1)/T) 0 0 a 0 0 s a
Stwoms 11110OGJvRI a 0 0 0 717

I OfTAL 1ooO/TRS 0 0 0 0 0 IT 9z

PRESINT VALUt At RCiIN-
NIN1 UP PERIOD (610001 0 0 0 0 130 1.9 0

PIkFkNT WORTI l60Ol 0 0 0 0 6 19 It a

IA•LS III I TOT"L PRESENT WORTH

CAPITAL IS1 d101 a1
0.#". 1610001 it
LAND 161001

TOTAL I10001 419

TASLF IV I AN4UAL COSTS I11OO/II

1912 1915 1960 1985 *39 8000 8010 200

ANNUAL :APIT AL
TM., ATMENT PLANT 40 40 40
BASIN i1 to to
Fks101 10JI 10,11

TOTAL 0.0N. a 0 0 6 • 17 19 72

TOTAL 64NUAL 0 0 0 0 6 Id £62 W I"

NOVE I I AM'4UAL C ullS h) P441 INLU*t: Plkt.- -N UUTSIANOING aONfIO INOLef1wi5
MOIL 2 z A4 INTEI4EST PAlE I PtRC.NI UA USED FUR ALL CALCULATIONS

C.i



SIfql.A(Ik TAt-1TPLdT PLAT4 CUKPp LF ENGdUAS - SUrAVLY S.U'E STUDY

PLAN B . CU-T%-T6

- 4---. -4b45.. -015- _ 4&-..... 199J. -2000 2010.. 2020_

STOkPWATER VOLUAF I4G)
I Yk STUkR4 RUNOFF 0 0 0 0 0 10 11 14
ANM JAt PUN.JFF 0 0 0 0 0 154 185 230

SLUDGE UUANTITIES lOT/YI)
SL,IIMIIET.BASIN 0 0 0 0 0 28b 346 431
TREATHrNT PLANT 0 0 0 0 0 0 0 0

TREATPENT SCHEME 3 STORAGE PLUS TAEATNNT ON LAND

SLUDGE HANDLING I PERIODIC REMOVAL TO LANJFILL OR HECVCLE

STORAGE BASIN EARTH

TABLE I 3 PRESENT WOITH - CAPITAL COSTS - (ISTOOD

PRE Ski NT
WORTH 11fT2 1915 1980 1985 1990 2000 2010 2020 KESIOUAL

TIEATMENT PLANT ? S80 Z48
BAS IN 42 260 168
PIPES 186 72. '44

RkSIOUAL 45 TOIAL 1160

NET CAPITAL 2 0

TABLE it 2 PRESENT WORTH - O..N. COSTS

1912 1915 190 1985 1990 2000 2010 2020

PLANT 1S,1000/IO 0 0 0 0 0 s 6 6
Sku.t 4110GJI/V, 0 U 0 0 0 ? 0 1.0
SNwE S IIsIUOU/YBI 0 0 0 0 0 6 6 6

OA L6- A -- ,ooo/y.| o 5 o -0o 0o 0 0 0 0-0-1

PRfSFN VALJF AT 11614-
kING U PcRIIO) IslUJuj 0 0 0 0 0 141 I.1 0

PlfSESE anATH 110001 0 0 0 0 0 RI Ii 0

NT U.0". 33.652

TABLE III I TOTAL PaitSNI mUti"

CAPITAL 41110001 20
U.#N. |Iiudo 13
LAND 1610001 4

TOTAL Is$o0ol 105

1ABL9 IV : AN4UAL LUSTS 1i00/V)

191Z 197s 19o0 9, 190'J'0 2000 1010 2 U.0

ANNUAL CAPITAL
10 ATli'iT PLA14 4T.
BASIN 20 ,0 ?0
P IPE S 69 89 89

TFOTAL 0.#N. v 0 0 0 0 Ij 21 25

NMI I I ANNtI&L C'JT DO NOT 1 iCLUL PkL 1.t NitII ' . A . '.I&NTU i'i)001 1
NUTI[ 2 AN INIFtL-t IATL UT I PbkCLkh WtAS UiEU FuR ALL LALLULAT |INS



-w -----

STUK*.4~tkR I~EAIM- N1 PLANTi COR4PS Of- khiINEkfRS - SUKVEY SCOPE iTUOY

PLAN4 5 CU-71

1Iz t915h IVbO L905 199.) 2000 2010 2020

Sl.ilM.ATER iff'LUli 4.'4,,)
1 YR STURM FP;~liF 0 0 0 0 0 5 6 1
ANUAL !4UN'M 1 0 0 0 0 0 31 15 132

Sak.f. N 00 0 0 0 163 196 24?
PlqAIN4ENT I'tA..1 0 0 0 0 0 0 0 a

TRCAJMF.41 SCHkP4C : Slt)PAI~ PLUS IlK&ATHLNIt UN LANO

SLUGE HANDLING. : t.IU0011 RIN4UVAL lki LANDFILL OR IPECYCLE

STO4A(.E RASIN t~I'TN

TABLE 's PIAESENT NORTH -CAPITAL COSTS - 161000)

Pi'F % NT
WJNIH 1912 1915 1980 1985 1990 2000 Zola 2020 RESIDUAL

IALAMNT PLANT 66 440 lad

SASIN 31 220 152
PIPE% 3i 220 132

ItESIOUAA 17 TOTAL 452

NFl CAPITAL. 1

TABLE 11 S PRESENT1 IORIN - Usax. CUSPS

1912 1915 1960 198S 1990 2000 2010 20111

PLANTi lBIJU.,IYd 4) 0 0 U 0 3 3 4
StUwO., IIICil/v4I 0 0 0 0 0 9
Sfws.I ("l-, -ijkI a 0 0 0 11

Fur At oSUi/4 o 000a 9 11

PRII~thl VMlUk AT -to 14-
Ml .tit (940.8 11..i) 0 a 0 -& 0. 5 L . . . 0 -W

wokf f. ~ wII &I IOU) 0 0 9 -q 0

TABILE 111 3 WOTAL PRLtSENT tiOAiN

IJ.40. (61U001 Is
L AND) fiIOQol 2

ILVAL (610001 132

TA-lt IV :ANNUAL COST! g1I1000dYAl

11.11 I1 h 1'?du 1985 199si 2000 2010 2020

aftNyAl, (A4PIAL
lRC AIM 110Al P1 ANTS 33 is3i

ITA( (1.004. U 0 0 0 0 a I it

lu. ETUI 0 0 0 0 T4 is I?

11I,11 1 : ANOUAl S* Il NUT i ~ PRISLN 5(51UTS I AtUINC BtONDh IN) 41ELSS
No..: I AN INFI-t,l All, rlil I Wt..~).AS UAOJ IL' ALI. CALCULA1JUNS



STtNURI.TEfl Tr&AIILt.T PLAIrr cIE:Ps orF tewcir r.; - turvl:y ';COr' STIOL,

PLAIu n , cu-73-7g-31

1712 1915 Igo 3J 1)), 2013 2010 ,2j

STUR111ATLII VOLIJi4- ctir.)
1 YI, STOITI)1 RUN4OFF 0 a 0 0 0 15 18 22
AIMMJIL 105.QFIF 0 0 0 0 - 0 22 1)6 3115

SLUUC&Z QUAN~TITIEZS (DT/Yt)
5CO Irl.:IIT. .AS 111 0 0 3 0 0 327 391 J-(ii
TPCIrIENr PLALT 0 1 30 0 0 3 0

TPENTI'lLI)? 5iC.lit1 ST0It,%GL PLUs TRLATMEIAT AT IU[41ICIPAL PLAi.T

SLUDGE~ .1,NIII1.4 PEP.IIU)IC II3SOVAL To Lvtil-ILL UP, PCCYCLZ

STOITAGE iSASIII EAflTO

TAISLE I : P.ESE1)T 1O.AT.1- CAPITAL COSTS - 0(13)

PPE SEUIT
%10a Ti 1 1972 1275 530j 1935 1990 2300 2010 2020 PL 11) J.

00%S I t5 ?1 222
PIPES ,12 5I 00 324 )

flESIDIIAL 134 TOTAL 34C

NET CAPITAL 733+

TALILE 11 PRESIT 4UP.T.1 -O... COSTS

1,j72 1975 19J3 1)35 1990 2030 201u 2010

PIAW. CSIOOOIYR) 0 a 3 3 0i 1
SLUDGL ($1J31Yi) 0 0 0 0 031
SLUEP.Ii ($10J3IYP) 0 6

PIPEStIAT VALUL AT LIErIN-

tatiDG or PEPIOD 0$133J) 0 $3 0 3 0 325 M ~ j

PM LJT 40P.4 ($10J)) I) 1 0 3 lid 2. b

JET o.1l.75. 373

TALL III :TOTAL PRESENLT K)ORTV

CAPITAL (I1)3)) -.33

O..fi. (5IJ1 )) 15

TOTA.L (1V) 32,

TA.)LL IV *AIRJUAI COiTS $.)I)

AVJIUAL CAPITAL
ii,A' I I1 11( 26
PIPL'1 3), D)O

TOTAL U..!). L4 ' .)13

TIJIAL *4IIIUAL 0311-

IDUTE 1 %,It.IJN~L C!ST5 i t 1I If.CL-W, L' DL I I1AI~ !C lIL I, r' L a r1 r.. S
1431C 2 X.. 11IFVI:T I.TL 0' 7 l(PCJdT )ist. 1iJ,,f rO.; ALL LpC, )) T Ifl4i



STOPl,11CATE1I TRLATMuENI PL'.lfT COPPS OF Lfir.INLP!;' - tr~iRVY 5Cor STIMY

PLuuA u , u0

1J72 1.1(5 1933 1)35 1)90 2330 2010 2323

5TtOUtUATEP VOLUE (1,G)
1 YP STORIt RL41UF'F 0 0 0 0 0 1 1 2

AMAUAL RUiUFF 0 0 3 0 C) 241 2!)3

SLUDGZ QUAHTITILS (OTIYR)
SEDIPIENT.DAS!N4 0 0 3 0 0 h15 5h1 67
TflEATItENT PLAN.T 0 0 3 0 a 0 0 0

TPEATTIEIT SCIlEtIE STOP.AhE PLUS TPEATrIEIT ON LAND

SLUDCE IIULINGr PER.IODIC REMhOVAL TO LANDFILL OP. RlECYCLE

STOPtArE BASIN CAR TI

TABCLE I :P3'ESENT UORTII CAP'ITAL COSTS -($30

PRESENT
1d0RTII 1972 1975 1933 1935 1993 2000 2310 2020 RL4 tONIAL

TREATIIE14T PLANT 37 253) 1,11
BASIN 16 210 66
PIPES 90 600 36,3

RE~SIDUAL 20 TOTAL ~T
NET CAPITAL 123

TABLE 11 PF.ESENST VOR.711 0.+M. COSTS

1972 1975 -9jo 1935 01) 2000 2010 2020

PLANjT (10 0 /IYR. 0 ) 1) 0 3 0 1 1
SLUDGL ($10331/yR. 1) m 3 1 1 1
iSIER~s ($1333/y7!) 3 n I 1 2

TOTAL ($1311Y-l 0 1 5

PR.ESEN4T VALUE~ AT 0EC. IN-

1.1fG Or PERIOD (01311) 31 3 0 0 1 36~ 39 0

PRE.'I1T 11OPT11 ($1113I) .3 i 1 3 0

fET U.+11. ~ )

TA.Lk I : Tor".L mn r !o~mt.

CArlIT4\L (511KI) 121
0..fi. (S1jjj)
LAIN ($13J32)

TOTAL (;1)1)0) 133

TAjLC IV AtWIAL CO3iTS (1))~

1)72 117', )3"' 1 J'% II)IJ 2031o 2020

AIMUAL CArITAL
TrltATIIEf.T PLANT
BASINI 7 7 7
PIPES 413 113 413

TOTAL 0.#11. 0 h 3I 5 5

TUTA A~ ilT7 --- -I i ----- 7

NO0TE I AIMIAL C3T5y [A) 1401' INCLjDC fr.0,Ct!T nAhT,TA?1If. itONLDI~L. S
140TE! 2 All INTErr')T r.AT( ur IEP'C:IT Qt-, !Ct) roe' ALL CALC'JLATIUIA.'



I
STUR- ATrk TR.TN MLNT PLAN&T cUJ.PS or EN INEERS - SwVEY SCOPE STUDY

PtAN e . CI-J3

IS2 191's 1980 1985 1'90 2000 2010 ?020

STUR$, ATER VOILUNE IMit|
I YA STJRD PUNU?;F 0 3 7 7 7 1 6 8
ANNUAL RUNOFF 0 48 97 98 100 105 113 122

SLUUG[ OUANlIMLS tUTIYR)
SEUINENT.RASItN 0 10 141 143 146 153 164 178
TREATMENT PLANT 1) 0 0 0 0 0 0

TREATMENT SCH..ME STUKA L PLJ$ TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDL ING PERIUOIC KtMUJVAL TO LANOFILL OR HECYCLE

STORAGE 8ASIN a EARTH

TABLE 3 t PRESENT WURTH - CAPITAL COSTS - 1$10001

PkESENI
.oETRH 1972 1975 1980 1qS 1990 2000 2010 2020 RESIDUAL

BASIN 30 205 123
PIPFS 285 1900 1140

RESIDUAL 49 TOTAL 1263

NET CAPITAL 267 TABLE 11 3 PRES-ENT WORTH- O.1.N CJSTS

1972 19? 1980 I98s 1990 2000 2010 2020

PLANT 1 6 10')/fYk) U 0 0 0 0 4 4 5
SLUUGE I s, Ia,)0J /Y.I. 1 0 0 0 0 9 3 4 4
SE WEP S l%$auO/Y';I 0 0 0 0 0 9 9 9

TOTAL ($1o00/VR) - 0 0 0 - 7 lB 19

PRESENT VALUE AT RE ;IN-
WING OF PRIUU ($1000) 0 0 0 0 a 126 131 0

PPL;SFNT WORTH 15130)j 0 0i 0 0 0 19 10 0

NEI O.+M. - 29.1207

TAbLE III : TOTAL PRESENT WORTlH

CAPITAL £S1U000 261
U.*M. 11000) 2?
LANU 110401 4

TOTAL £510001 300

TA,.E IV : ANNUAL COSTS 1S1Oo0/Yo)

1972 197> 1980 198S 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 14 14 14
PIPES 137 137 IIITOTAL O.4M. 0 U 0 0 0 I1 1 19

TOTAL ANiJAL 0 0 0 0 0 757 510 525

NOTE I S &CNUeAL COSTS 0.1 filf IALLU, P11 S. NT OUTSTAtJI)N . PI; 0 I liI .-f, ZSS
NUTE 2 Z AN INI IISfE VAIk oF I PERCENT RAS USED ft/R ALL CALCULATIJNS



|t .' II lIA1 fl NI PLANI CJRPS CF EN0INEEkS - SUiPVEY SCUPE STUOY

PLAN U- a

1912 1975 198U 1955 1990 2000 2010 2020

ST)..ky,'l4f E MILIJ.1 - 11,4
1 YR siitbm P.U'NaFf 0 2 5 5 6 6 6 7.. .. .. w U L- UN F -.. . ... . ... - - - G --- - 39 . 78-. -.... 9 ........ L -a - - -

SLU.JF ,)UANTITIkS iI)T/Y-)
S4 )IMFNT.dASI N 0 56 113 |b 116 i8 124 134 143
1IREAIMTL4F PLANT 0 0 0 0 U 0 0 0

TREAIMLNr SCHEME STitVAG PLUS TJ EATA.NT AT MUNICIPAL PLANT

SLUUKt)- HANDLLINk, PLiTOIJl( REN.;VAL TO LANOFILL OR KECYCLE

STIRAUE bASIN EARTH

TABLE I ' PPCSLNt WORTH - CAPITAL COSTS - (110001

PRESENT
WO.FH 1912 1975 1980 1985 1990 2000 2010 2020 RESIIUA

BASIN 76 l85 55
PIPES 10ob 2450 735

RESIDUAL 30 TOTAL 790

NI T CAPITAL 1062

TABLE 11 : PRESENT WORTH- 0.+M. COSTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT I $IO)./YP) 0 0 4 4 4 4 4 S
SLU)GI. 1$10o/YR) 0 0 2 2 2 3 3 3
SEWEPS Is1000YR) 0 0 0 12 12 12 12 12

T0JTA t t1000YR) 0 0 7 19 19 19 20 21

PRESINI VAIU AT RIGIN-
NIN6 OF PEitIUU I$(100) 0 0 54 so 138 142 146 0

PRESUNT WORTH ($10001 0 0 31 33 41 21 11 0

NET . ;. 14,1.459

TABLE III TOTAL PKESENT WORTH

CAPITAL 411000) 1062
0.+H. ($slOOl 138

LANO 4 110001 3

TOTAL (slo00l 1204

T"ABLE IV : A 'UAL COSTS ISIOUO/YR)

19111 1975 1961) 1985 199U 2000 2010 2020

ANNUAL CAPITAL
14ASi 14 13 13 13 13 13
PIPFS I7? I7? 177 17? 11

TOiTAL r.+14. 0 0 7 19 19 19 20 21

TO1 At -A JAL J 0 7 210 210 210 211 211

NOTE I AN'1tAI. CiTS )0 N;,T t:;CLU)P t Il OUISTAj AI'C. Rt,)NOE I NOfITTEJNESS
NOI" Z A:. 1741 .1,1 ,T ,*ATI 'I- I . 04 T .Ai U'L 101 4L CALCIULATIuNS



APPENDIX C

This appendix includes all computer printout sheets for the municipal

plants and stormwater districts of Plan C except for those municipal plants

or stormwater districts which are identical to Plan B. Those which are

identical to Plan B are listed below. See Appendix B for those associated

computer sheets.

CH - 7 R -8S CU -20 CU -55
- 8 -10 -25 -56
- 9 -11 -26 -57
-10 -12 -27 -59
-11 -13 -28 -60
-12 -14 -29 -61 E.W.
-13 -15 -30 -62
-14 -16 -31 -63 E.W.
-15 -17 -32 -64 W.NE.SE.
-16 -18 -34A -65
-17 -19 -35 -66
-18 -20 -36 -67
-19 -21 -37 -68
-20 -22 -38 -69
-21 -23 -39 -70
-22 -24 -40 -71
-23 -25 -41 -72
-24 -26 -42 -73
-25 -27 -43 -74
-26 -28 -44 -75
-27 -29 -45 -76
-28 -30 -46 -77
-29 -31 -47 -78
-30 -32 -48 -79
-31 -33 -49 -80
-32 -34 -50 -81
-33 -35 -51B -82
-34 -52 -83
-35 CU -13 -53 -84
-36 -19 -54

Uipper East Branch Chagrin E. Branch
Ilinckley Chardon
riedina Co. Butternut Creek
New fledina East Claridon
rallet Creek Burton
Liverpool Troy Twp.
Fowlers !ill Auburn Twp.
Newbury Twp. Mantua
Fairmount Road Shalersboro
Aurora Central Randolph
Chagrin Falls Ravenna

Akron



WASItMATER TRLAT1LIT PLA14T CORPS Or ENr.II.4 k R - Ur .y ,

PLAN C , SOUTaiORLY

1372 1975 1930 19M5 1990 2000 2010 2020

POPULATION 563062 6uJ0203 632594 715496 7)31688 378).45 923927 926606

FLOW (14GO)
DOHESTIC 83.87 9!4.94 :01.01 115.J7 130.73 148.o5 160.99 165.61
INDUSTRIAL 12.78 15.00 -7.22 20.55 23.88 24.85 25,60 26.76

TOTAL 101. 5 119.9T 11K 23 136.142 1514.61 172.90 1 79 192.37

SLUDGE (TPD)
GENERATED 107.75 116,54 125.32 14h.61 93.95 110.6; 0.0n 0.00

DISCHARGED 63.96 74.53 80.21 92.55 63.33 70.02 0.00 0.00

TREATMENT PLANT TYPE PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE NONE

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PR ESENlIT
WORTH 1)72 1975 1900 1985 1990 2000 2010 2020 RESIDUAL

EXPAND TO LEVEL 1 45000 55000 0

SLUDGE FACILITIES 13100 16000 0

SEWERS 16132 19765 1976

SEWERS 13953 23975 4794

SEWERS 4728 15986 6394

RESIDUAL S1O TOTAL 13154

NET CAPITAL "--"9740

TABLE It : PRESENT WORTH - O. N. COSTS

1972 1975 1960 1965 1990 2000 2010 2020

PLANT ($1000/YR) 6121 6621 7120 61q 4740 5301 272 280
SLUDGE (S1000/YR) 117) 1276 1372 1583 1083 1211 0 0
SEWERS (Si000/YR) 0 98 218 218 29d 298 298 298

TOTAL (SIO00/YR) 7301 "99 7 8 I 571 (59

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 20072 34251 34262 28954 45420 3929 40141 0

PRESENT WORTH ($1000) 20072 27955 19940 12013 13435 590 308 0

NET O.+M. 94313

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 92403
O.+i. ($1330) 94313
LAND ($1000) 10)0

TOTAL ($1900) 187716

TABLE IV : ANNUAL COSTS ($1060/YR)

1972 1975 1930 1935 1990 2000 2010 2020

ANNUAL CAPITAL
EXPAND TO LEVEL 1 1121 5 4245 4245 4265 4245 4245
SLUOE FACILITIES 1235 1235 1235 1235 1235 1235

SEWERS 1430 1143 1430 1433 1433 1430 14 j0
SEWERS 1735 1735 1735 1735 1735 1735
SEWERS 1157 1157 3157 1157

TOTAL O.+ . 7301 7)-6 8711 Boo1 (122 6311 571 57)

TUTAL ANlIAL 7131 1 -97), 1735) 16t,4 1 .)27 1 MI 1)37

NOTE 1 ANNUAL COSTS Do NOT INCLUDE PRESENT OUTSTANOIItS [1)';ED IlDF1ITLPNE.%
NOTE 2 All INTERE, T P, TC OF 7 PLRLENT WAS USED ro' ALL C,LCUL4 IIh,
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WASTEWATER MANAGEMENT STUDY FOR CLEVELAND-AKRON AND THREE RIVER-ETCCU)
AUG 73 DACW49-72-C-G'&S

UNCLASSIFIED NLfl*ll*fl*l*l
IIIEIIEIIEEIIE
EIIIIEEEIIIII

IEND-- E hE~E E



I
WASTEWATER TREATMENT PLANT CORPS OF ENGINEkl-S - SURVEY SCOPE STUD

PtAN C o ROCKY RIVER

1912 1975 1930 1985 1990 2000 2010 2020

POPULATION 61%40 1S435 S9330 100625 111920 125770 131710 143930

FLOW INGOI
DOMESTIC 6.77 6.74 10.12 12.3S 13.99 16.35 19.26 21.59

INOUSTRIAL 0.37 0.30 0.39 0.39 0.4O 0.4Z 0.44 0.46

TOTAL 7. 1 9.12 11-11 175 14.39 6.7 19.72 2.0S

SLUDGE (TPOI
GENER4TEO S.00 6.39 1.'7 8.92 10.08 11.74 0.00 0.00
OISCHARGED 3.20 4.09 4.98 5.71 6.45 7.51 0.00 0.00

TREATMENT PLANT TYPE s PRELIMINARY TREATMENT

SLUOGE HANDLING TYPE $ NONE

TABLE A s PRESENT NORTH - CAPITAL COSTS - 151000)

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

EXPAND TO LEVEL 1 611 1050 0

SLUDGE FACILITIES 559 960 0

RESIDUAL 0 TOTAL 0

NET CAPITAL 1170

TABLE 11 s PRESENT NORTH - 0.4. COSTS

1972 1975 1980 1905 1990 1000 2010 2020

PLANT 1$ZOO,/YRI 596 162 928 78a 577 31 36 40

SLUDGE (sOO0IYR) 41 53 6s 74 81. 0 0 0
SEWERS (51000/YRI 0 0 0 0 0 0 0 0

TOTAL I $10001YRI 638 016 993 663 --- 3, 40(26)

PRESEFT VALUE AT BF.GIN-
NING OF PERID ID 51000 1900 3709 3607 3128 200 23S 267 0

PRESENT WORTH IS1030) 1908 3027 2215 1298 SO 3s 20 0

NET O.*m. * 8562

TABLE III i TOTAL PRESENT WORTH

CAPITAL $10008 1170
0.1M. 1510001
LAND 1M1000)

TOTAL 1510001 9732

TABLE IV Z ANNUAL COSTS ISIOUO/YRI

1972 1975 1930 1985 1990 2000 2010 2020

ANNUAL CAPITAL
EXPAND TO LEVEL 1 90 90 90 90 90

SLUOk FA.CILITIES 14 T4 74 14 14 14
TOTAL 0..N 63U 816 993 863 662 0 0 0

TOTAL ANNUAL 638 616 Il l 1027 816 164 16% 74

t1F I 2 ANNUAL SOSIS 00 NOT INCLUOE PRESENT OUTSTANDING BONUEO INDEBTEONESS
AUO1E 2 S AN INTEREST AATk Of 7 PEACENT WAS USLO FOR ALL CALCUIATIONS



otASTEWATER TREAIMENT PLANT CORPS OF ENGINEERS - SUkVEY SCOPE STUDY

PLAN C , LAKEdDUO

1912 1915 198.) 1985 1990 2000 2010 2020

POPULATION 80631 86246 91860 98662 1051b 1162440 123082 126784

FLOW INGD
DOMESTIC 16.92 17.36 17.80 18.29 18.79 Ia." 19.77 20.76
INDUSTRIAL 0.19 0.19 0.20 0.20 0.21 0.22 0.23 0.24

TOTAL 17.11 11r. 55 18.0 0 16. o 19-00 -194.0 20.00 Z1.O0

SLUDGE ITPDO
GENERATED 18.14 18.61 19.08 19.61 12.16 0.00 0.00 0.00
DISCHARGED 11.61 11.91 12.21 12.55 7.78 0.00 0.00 0.00

TREATMENT PLANT TYPE J PRELIINARY TREATMENT

SLUDGE HANDLING TYPE : NONE

TABLE I 2 PRESENT WORTH - CAPITAL COSTS - 161000)

PRE SENT
WORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

EXPANSiON 3430 4200 0
EXPAND TO LEVEL 1 1630 2000 0
SLUDGE FACILITIES 2000 2450 0

RESIDUAL 0 TOTAL 0

NET CAPITAL 7060

TABLE I 9 PRESENT WORTH - 0.04. COSTS

1972 1975 1980 1985 1990 2009 2010 2020

PLANT IIS000/YR) 12149 1281 1314 1012 693 35 36 38
SLUDGE ISO1000YR) 139 142 146 150 93 0 0 0
SEWERS ISIOO0/YR) 0 0 0 0 0 0 0 0

TOTAL ISIOO/YR) 1386 1424 160 1163 786 35 36 38
(3S)

PRESENT VALUE AT BEGIN-
MING OF PERIOD SLO00) 3690 5913 5378 3997 246 251 262 0

PRESENT WORTH (110001 3690 4826 3130 1658 73 31 20 0

NET D.,M. - 13434

TABLE 1I1 2 TOTAL PRESENT WORTH

CAPITAL 61000) 7060
0.*.. (11000| 13434
LAND ($1000) 0

TOTAL Islooo) 20494

TABLE IV : ANNUAL COSTS ISIOO/YR)

1972 19T7 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
EXPANSION 324 324 324 3Zf# 3Z4 324
EXPANU TO LEVEL I III 1 711 171 Jl
SLUDGE FACILITIES 189 189 189 189 1"9 189

TOTAL O.*M. 1388 1474 1460 1163 786 35 36 so

TOTAL ANNUAL 1388 2109 2145 1848 1471 10 54938

NOTE I : ANNUAL COSTS 00 NUT INCtUDE PRESENT UUTSTANDING BOOED INOERTEUNESS
NOTE 2 s AN INTEREST RATE OF 1 PtRCENT WAS USED FOR ALL CALCULATIUNS

4;A

6I



I
WASTEWATER TRFATNM1T PLANT CORPS OF ENGINEERS - SUAVEY SCOPE STUDY

PLAN C , WILLOUGHBV-CASTLAKE

1972 19ts 1960 1985 1990 2000 2010 2020

POPULATION 36324 45212 52100 64500 76900 91360 11S200 126600

FLOW (NO|II
DONESTIC 4.22 5.23 6.25 7.93 9.61 12.65 16.13 19.02
INDUSTRIAL 1.33 1.50 1.67 1.84 2.00 2.41 2.03 3.25

TOTAL S.5s 6.73 7.92 9.76 11.61 15.06 10.96 22.27

SLUDGE ITPO)
GENERATED 3.58 7.14 8.640 10.35 7.43 0.00 0.00 0.00
DISCHARGED 2.29 4.57 5.37 6.62 4.16 0.00 0.00 0.00

TREATMENT PLANT TYPE 3 PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE 3 NONE

TABLE I I PRESENT WORTH - CAPITAL COSTS - IS000I

PRESENT
WORTH 1972 1975 1980 1985 1990 2030 2010 2020 RESIDUAL

EXPANS ION 2420 4150 0
0

SLUDGE FACILITIES 1020 1250 0
SEWERS 469 600 60
SEWERS 1371 2356 41
SEWERS 646 2184 873

- RESIDUAL . S4 .. TOTAL 1404

NET CAPITAL 5892

TABLE I s PRESENT WORTH- .4m. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT IS1001YN) 253 417 621 se0 487 27 34 40
SLUOGE (6S100/YaI 11 20 21 26 18 0 0 0
SEWERS tS10OO/YR) 0 2 14 14 25 25 25 25

TOTAL (S10OO/YRI 264 441 657 629 532 53 60 66
(46)

PRESENT VALUE AT BEGIN-
NING OF PERIOD IS1000) 927 2254 2638 2360 123 396 444 0

PRESENT WORTH IS1000) 927 1839 1535 987 96 59 33 0

NET O.*M. - 5476

TABLE III : TOTAL PRESENT WORTH

CAPITAL (610008 5892
O.#". MO100 5476
LAND 1610001 0

TOTAL 1$1000) 11368

TABLE IV : ANNUAL COSTS ISlOO0/YRI

1972 1975 1980 1985 1990 2000 2010 2020

A'4NUAL CAPITAL
EXPANSION 320 320 320 320 320 320

'SLUDGE FACILITIES 96 96 96 96 96 96
SEWERS 43 43 43 43 43 43 43
SEWERS 170 170 170 810 170 170
SEWFAS 158 IS8 158 15,

TOTAL O.#M. 264 441 651 629 532 53 60 66

TOTAL ANNUAL 264 561 i:8u 12s8 1319 10 847 853

NOTE I : ANNJAI CUSTS ULI NOT INCI U', PLSENY OUTSTANDING dUNFOD INUEBTUONESS
NOTE 2 s AN INTLKiS1 RATE OF I PLRCI.NI WkS USA FOR

.
ALL CALCULATIOIS



WASTEWATER TREATMENT PLANT CORPS OF ENGINE.RS - SURVEY SCOPE STUDY

PLAN C . NEW KENT

1T2 191, 1980 1995 1990 2000 2010 1020

POPULATION 33000 48900 4.800 8680 98560 121600 139185 IS040

FLOW (MGDI
OUNESIIc 3.63 5.10 1.78 10.05 12.32 15.60 19.S7 22.5
INDUSTRIAL 2.20 2.55 2.90 3.25 3.61 46.33 5.08 5.82

TOTAL s.83 6.2s 10.48 13.30 15.93 20o.11 24.65 2. 1

SLUDGE 1TPON
GENERATED 0.00 0.00 0.00 0.00 0.00 0.40 0.00 0.00
DISCHARGED 0.00 0 .00 0.00 0.00 0.00 0.60 0.00 0.00

TREATNENT PLANT TYPE a PRELIMINARY TREATENT

SLUDGE HANDLING TYPE 2 NONE

TABLE I 3 PRESENT WORTH - CAPITAL COSTS - 151000)

PRESENT
WORTH 1t9z 1975 1960 1965 1990 206 2lo 2020 RESIDUAL

NEW PLANT 160 t80 180 129

SEWERS 3917 4800 460

RESIDUAL 23 TOTAL 608

NET CAPITAL 4084

TABLE it I PRESENT WORTH - 0.N. COSTS

112 19TM 1980 1985 1990 2000 2010 2020

PLANT (IsOOolYR) 487 is 19 24 29 34 44 51
SLUOGE 46100M/R) 0 0 0 0 0 0 0 0
SEWERS ISIOOO IYR 0 23 23 23 23 Z3 23 23

107A ($So00o/YR) 487 39 43 48 53 40 6 8 75

PRESENT VALUE AT BEGIN-
WIN& OF PERIOD (61000 690 169 1s 201 399 455 so& 0

PRESENT WORTH M0001 690 138 109 86 is 4.8 3 0

NET O.*N. - 1247

TABLE III : TOTAL PRESENT WORIH

CAPITAL 4110009 4054
Q.*N. (LOO0 1947
LAND 51$000) 520

TOTAL 1$1000) 5521

TABLE IV S ANNUAL COSTS ISIDOOIYRI

197 1975 1980 1985 1990 l0ow 2010 2020

ANNUAL CAPITAL
NEW PLANT 13 13 13 13 13 13 13
SEWERS 347 34? 34? 347 34r 347 341

TOTAL 3.0%. 487 39 43 48 51 6.0 68 75

TOTAL ANNUAL 4(K -O5 '.04 ,09 414 422 430 437

NOTE 1 a ANNUAL CUSTS O NUT |t.L(.Ui)E PKLSENT CUTSTANUIN(i ,ONDEO INUkaITiOESS
NOTE 2 1 AN INITRrS1 RATE OF I PERCIEI WAS USCD FOR ALL CALCULATIONS

Gi



I
WASTEWATER TREAT14ENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE SDOY

PLAN C , EASTERLY

1972 1975 1980 1965 1990 2000 2010 2020

POPULATION 154765 478288 501812 539314 576616 630533 659688 657573

FLOW (MGD)
DOMESTIC 113.00 120.15 127.30 130.95 134.60 1413.60 148.80 156.10
INDUSTRIAL 12.00 12.35 12.70 13.05 13.40 14.40 15.20 15.90

TOTAL 125.00 132.50 150.00 I---' 1-8.00 153.00 164.00 172.00

SLUDGE (TPD)
GENERATED 132.50 140.45 148.40 152.64 94.72 101.12 0.00 0.00
DISCHIARGED 14.80 89.89 94.98 97.69 60.62 61.72 0.00 0.00

TREATVIENT PLANT TYPE PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE NONE

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WOR T4 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

EXPAND TO LEVEL 1 12650 15500 0
SLUDGE FACILITIES 10200 12500 0
SEWERS 848 1453 291

RESIDUAL I1 TOTAL 291

NET CAPITAL 23687

TABLE I : PRESENT WORTH - O.+N. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($1000IYR) 7528 7979 8431 6543 1537 1844 239 251
SLUDGE ($1000/YR) 1450 1537 1624 1671 1037 1107 0 0
SEWERS ($10001YR) 0 0 7 7 7 7 7 7
TOTAL ($10001YR) 979 9517 5 222 52 55 2

(237)

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($1000) 24270 10143 37487 28300 40529 1690 1773 0

PRESENT WORTH ($1000) 24270 32764 21817 11741 11988 254 135 0

NET O.+M. 102969

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 23687
0.+M. ($1000) 102969
LAND ($1000) 0

TOTAL ($1000) 1256S6

TABLE IV : ANNUAL COSTS C$1000/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
EXPAND TO LEVEL 1 1329 1329 1329 1329 1329
SLUDGE FACILITIES 964 964 964 964 964 96
SEWERS 105 105 l05 105 105 105

TOTAL O..#. 8979 9517 10063 3222 5532 5958 246 2j8

TU7- *TI8T WWA 6)7 10622 77032 **T!r9 -iIS 365

NOTE I ANNUAL COSTS 00 NOT iNCLUDE PRESENT OUTSTANDING PONDED INDEOTEDNESS

NOTE 2 AN INTEREST RATE OF 7 PERCENJT WAS USED FOR ALL CALCUI.ATIONS

6I



hIEATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY
wASTF

*'°

-LAN C . EUCLID

1912 1915 1960 1905 1990 2000 2610 2020

POPULATION 115110 12864 142618 159021 115439 2065s0 22661T 237036

FLOW INGO)
UOMEST IC 12.66 14.66 11.11 19.52 21.93 26.59 31.73 35.55
INOUSTRIAL .07 1.93 2.00 2.06 2.12 2.01 1.90 1.19

TOTAL 14.53 36.62 19.11 21.58 24.05 26.60 33.63 31.34

SLUDGE ITPOI
GENERATED 15.40 17.83 20.26 22.61 15.39 0.00 000 0.00
DISCHARGED 9. 6 11.41 12.96 14.64 9.65 0.00 0.00 0.00

TREATENMT PLANT TYPE PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE S NONE

TABLE I s PRESENT WORTH- CAPITAL COSTS - (610003

PRESENT
WORTH 1972 1975 1960 1985 1990 2000 2010 2020 RESIDUAL

EXPAND TO LEVEL 1 1550 1900 1900 0
EXPANSION 2860 3500 3500 
SLUDGE FACILITIES 1960 2460 2400 0

PF.SIDUAL 0 TOTAL 0

NET CAPITAL 6370

TABLE ii 2 PRESENT WORTH- 0. K. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

Pt 4LNT I $1OO0YR 1 1034 1197 1360 1153 860 52 62 68

SLUDGE I11000/YRi 112 130 147 166 112 0 0 0
SEWERS 161000/YRI 0 0 0 0 0 0 0 0

TOTAL t61000/ViI 1144 1321 1so 1320 912 s2 62 68
(44)

PRESENT VALUE AT BEGIN-
NING OF PERIOU IIO00 324o 5812 5799 4101 337 400 456 0

PRESENT WORTH 1$10003 3246 4744 3315 1950 100 603 0

NET Oo.M. 13510

TABLE III a TOTAL PRESENT WORTH

CAPITAL 610001 6370
O.*M. 4110001 13S10

LAND O61000O 360

TOTAL 411000) 20: 0

TABLE IV 3 ANNUAL COSTS 4$1000/VRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAl
EXPAND TO LEVEL 1 163 163 163 163 163
EXPANSION 270 270 270 210 210 270
SLUOGF FACILITIES 165 165 165 165 365 1I$

TOTAL O.+M. 1146 13217 1508 1320 972 52 62

TOTAL ANNUAL 1146 1945 2126 1q39 I591 670 45? 68

NOTE I 2 ANNUAL COSTS DO NUT INCLUDE PRESENT OUTSTANDING BONDEV, INDEBTEO1tESS
NOTE 2 1 AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS

C



I
WASTEWATEA TREATNENT PLANT COAPS OF ENGINEERS - SURVEY SCOPE STUDY

LAN C W WESTERLY

1972 1915 1960 1965 1990 2000 2010 200

POPULAT ION 160000 155500 151000 151000 151000 152000 153000 160000

FLOW I.01
ON1ESTIC 29.01 2S.70 28.40 28.75 29.10 30.09 31.06 32.97

INOUSTRIAL 6.90 7.82 8.74 9.66 10.59 11.13 11.67 12.21

TOTAL 35.91 36.52 31.14 30.41 39.69 41.22 42.1S 45.16

SLUDGE ITPOI
GENERATED 30.68 31.41 31.94 33.04 34.13 3S.45 0.00 0.00
DISCHARGED 30.68 31.41 31.94 33.04 34.13 35.45 0.00 0.00

TREATMENT PLANT TYPE z PRELIMINARY TREATMENT

SLUDGE HANOLI MG TYPE t NONE

TABLE I a PRESENT WORTH- CAPITAL COSTS - 4610001

PRESENT
WORTH 1972 1915 1960 195 1990 2o 2010 20zo RESIDUAL.

EXPANS ION 32700 40000 0

RESIDUAL 0 TOTAL 0

NET CAPITAL 32700

TABLE It a PRESENT NORTH - 0 .*. COSTS

1972 1975 1960 1965 1990 2000 2010 2020

PLANT ISIO00Yal 3014 3066 3117 Z201 1216 1243 is 02
SLUDGE $1000 /YR) 0 0 0 0 0 0 0 0
-EWERS 1 IO00/YA) 0 0 0 0 0 0 0 0

OTAL 151000/Yal 3014 3066 3117 2201 1216 1163 76 82
(TS)

PRESENT VALUE AT BEGIN-
lING OF PERIOo l10001 7971 12671 10904 '1007 611 536 S63 0

-RESENT OI1.6, 1610001 1979 10347 6346 2907 2516 11 43 0

NET 0.#". - 30279

TABLE III i TOTAL PRESENT WORTH

CAPITAL 161000) 32700
O.*M. 61000I 30279
LAND 1610001 0

TOTAL 111000) 62979

TABLE IV a ANNUAL COSTS ($1000/YRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
EXPANSION 3431 3431 3431 3431 3431 0 0

"OTAL O.*N. 3014 3066 3111 2201 1216 1263 To 62

tOTAL ANNUAL -- 30146I 4 6549 4648 4695 78 82

rITE 2 , AN INTEREST RATE OF 1 PERCENT WAS USED FOR ALL CALCULATIONS

. . . . . . .I ... ...... A ...... DO NUT I, PRESENT OUTST NDIN BONDED INDEBTEDNESS



WASTEWATER TREATMiENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C , NORTH OL14STED

1972 1975 1980 1985 1990 2000 2010 2020

POPULATION 115361 64232 83104 139413 195723 221,096 240033 2?193

FLOW (-IGO)
DOMESTIC 4.99 11.75 18.52 21.49 24.46 29.14 33.59 35.58
INDUSTRIAL 0.25 0.29 0.33 0.47 0.61 0.63 0.65 0.69

TOTAL 5.2 12.OT 9.1 21.96 2 27 3.iZ

SLUODGE (TPD)
GENERATED 5.55 12.77 19.9a 23.28 16.04 0.00 0.00 0.00
DISCHARGED 3.55 8.17 12.79 14.90 10.27 0.00 0.00 0.00

TREATMENT PLANT TYPE PRELIMINARY TREATMENT

SLUDGE HANDLING TYPE NONE

TABLE I : PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUA

EXPANSION 3200 5500 0

EXPANSION - 23 so 11

SLUDGE FACILITIES 2610 3200 0

SEWERS 4156 7141 128

RESIDUAL S6 TOTAL 14

-- NET CAPITAL "3j

TABLE 11 : PRESENT WORTH - 0..44. C41TS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ($1000/YR) 363 835 1307 1162 915 54 62 66
SLUDGE ($1000/YR) 114 32 51 55 35 0 0 0

SEWERS ($1000/YR) 0 0 35 35 35 35 35 35

TOTAL ($1000/YR) 377 7 13-9 1253 _--r5 9-0 
°
.' 9 101

PRESENT VALUE AT BEGIN-

NING OF PERIOD ($1000) 163 1637 5426 4590 S% 661 702 0

PRESENT WORTH ($1000) 163 378 3158 190 171 99 53 0

NET 0.+4. 10808

TABLE III : TOTAL PRESENT WORT1I

CAPITAL ($1000) 9933
0.+M. ($1000) 1030

LAND ($1000) 0

TOTAL ($1000) 20741

TABLE IV : ANNUAL COSTS ($1000/Ya)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
EXPANSION 211 24 424 42 1122 42t
EXPANS ION 6 6 6

SLUDGE FACILITIES 217 2117 217 211T 247 2417
SEWERS 517 517 517 517 517 517

TOTAL O.M. 377 867 1301 1253 935 0 98 101

TOTAL ANNUAL 377 252 1 2 1049

NOTE 1 ANNUAL COSTS 00 NOT INCLUDE PRESEIT OUTSTANDING BfNOED INOEBTFDNESS
NOTE 2 AN INTEREST RATE of 7 PERCENT WAS UsEn rO ALL C4LC'JLATIONS



I
STONWAfER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C , CH-42

1912 1975 1950 1985 1990 2000 2010 2020

SORNWATER VOLUME I NGI
I YR STORM RUNOFF 0 43 87 69 92 96 103 10?
ANNUAL RUNOFF 0 597 1195 1238 1282 1366 1493 1679

SLUDGE QUANTITIES IOTYRI
SEDIMENT.SASIN 0 872 1744 ISOs 1871 1994 2179 2451
TREATMENT PLANT 0 0 728 755 782 0 0 0

TREANENT SCHEME I STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 3 EARTH

TABLE 1 I PRESENT WRTH - CAPITAL COSTS - 1510003

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 523 900 119

PIPES 291 500 99

RES IDUAL 1o TOTAL 219

NET CAPITAL 603

TAKE i I PRESENT WORTH - O.*fN. COSTS

1912 1915 1980 1985 1990 2000 2010 2020

PLANT ISIOO0/YRI 0 0 296 245 189 45 49 55

SLUOGE I$IO00/YRI 0 0 48 50 52 49 54 61
SEWERS I$10OO/YR) 0 0 2 2 2 2 2 2

TOTAL 4ISOOO/YR) 0 0 347 298 244 91 • 106 119

PRESENT VALUE AT BEGIN-
NING OF PERIUI 1510001 0 0 1323 1112 1200 115 791 0

PRESENT WORTH 110003 0 0 170 461 355 107 60 0

NET O.*M. - 1155.41

TABLE III : TOTAL PRESENT WORTH

CAPITAL S10001 803
O.#4. 1610001 1755
LAND 4510003 100

TOTAL (510001 3259

TABLE IV : ANNUAL COSTS £$1000/YRI

1972 Is 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 65 65 65 45 6S 65
PIPES 36 36 36 36 36 36

TOTAL O.*I. 0 0 347 298 244 91 106 119

TOTAL ANNUAL 0 0 448 399 345 198 201 220

NOTE I S ANNUAL COSTS 00 NUT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 s AN INTEREST RATE UF I PERCENT WAS USED FOR ALL CALCULATIONS

M



STOAMNATER IREATN44T PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDI

PLAN C , CW-3

1972 1915 1960 1965 1990 a000 8010 SI

STORNUATER VOLUME ING)
I YR STORK RUNOFF 0 4 9 Is 14 it 24 24

ANNUAL RUNOFF 0 72 145 161 21S 291 363 3

SLUDGE QUANTITIES IOT/YR)
SEDIMENT.BASIN 0 a 0 0 318 424 529 529

TREATMENT PLANT 0 0 0 0 0 0 0

TREATMENT SCHEME S STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING J PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN $ EARTH

TAKE I s PRESENT WORTH - CAPITAL COSIS - 4610001

PRESENT
WORTH - 2972 1975 1960 1965 1990 am0 8010 log20 RESIOUAL

BASIN 145 3S0 505

PIPES 124 300 0

RESIDUAL 7 TOTAL I"9

NET CAPITAL 262

TAKE II 3 PRESENT ORFI - 0.4N. COSTS

1972 1915 190 1985 1990 1000 2010 2020

PLANT IS100YR) 0 0 0 25 25 1 1& 11
SLUDGE 16SOOOVRI 0 0 0 7 7 to 13 13

SEVERS (o1000/y 0 0 0 1 11 1

TOTAL (SIOOOIYR 0 0 0 3-- 34 21 2 2 2

PRESENT VALUE AT BEGI-
MING OF PERIOD 1$10001 0 0 0 141 19 1T0 187 0

PRESENT WORTH 1$10001 0 0 0 se so 25 14 0

NET a.#". - 151. 101

TABLE III TOTAL PRESENT WORTH

CAPITAL 181000) 262
O..0. 1,10001 IS7
LAND 1610001 T3

TOTAL 1610001 492

TABLE IV I ANNUAL COSTS (61000/YRJ

1972 1975 1960 1965 I9o 2000 2010 2020

ANNUAL CAPITAL
BASIN 25 25 25 25 iS

PIPES 21 21 21 21 21

TOTAL O.4M. 0 0 0 34 34 21 26 24

TOTAL ANNUAL 0 0 0 81 #1 46 73 73

NOTE I I ANNUAL COSTS 00 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEUNESS

NOTE 2 I AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIUNS



I
STORNIATER tREATRENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE $TUoY

PLAN C 9 CH-4

1912 1975 1980 193S 1990 2000 2010 ozo

STORNATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 1 3 5 7 10
ANNUAL RUMOFF 0 • 0 0 60 09 119 149

SLUDGE QUANTITIES |DT/YR)
SEDIMENT.BASIM. 0 0 0 0 8? 129 173 217
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN_ _ 9 EARTH

TABLE I I PRESENT WORTH- CAPITAL COSTS - (11000)

PRESENT
NORTH 1972 1915 130 1935 1910 2000 2010 2020 RESIDUAL

BASIN 62 210 03

PIPES as 300 119

RESIDUAL T TOTAL 203

NET CAPITAL 142

TABLE It PRESENT NORTH- O.#M. COSTS

1972 1975 1930 1985 1990 2000 2010 2020

PLANT ISIOOO/vRi a 0 0 0 1 2 3 4
SLUDGE 4S6O1O/YRI a 0 0 a 2 3 4 S
SENERS ($10OO/YRI 0 0 0 0 1 1 1 1

TOTAL I 1000/YR) 0 0 0 0 S 7 9 11

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($10003 0 0 0 0 46 61 75 0

PRESENT NORTH (310001 0 0 0 0 13 9 5 0

NET O.4M. 28.3952

TABLE III : TOTAL PRESENT WORTH

CAPITAL (5)000) 142
O.*N. (510001 28
LAND 161000) 11

TOTAL 410001 182

TABLE IV t ANNUAL COSTS 161000/YRI

1972 1975 1980 1935 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 15 i5 15 1
PIPES 21 21 21 21

TOTAL O*M. 0 0 0 0 5 7 9 11

TOTAL ANNUAL 0 0 0 0 42 44 46 48

NOTE I I ANNUAL COSTS D) NOT INCLUDE PRESENT OUTSTANDING BONDED INOEBTEDNESS
NOTE 2 s AN INTEREST RATE OF I PkRCENI WAS USED FCAi ALL CALCULATIUNS



STORNMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C 0 CH-5

1972 1975 1960 1985 190 2000 2010 2020

STOIWATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 0 0 & 10 I
ANNIUL RUNOFF 0 0 0 0 0 106 164 194

SLUDGE QUANTITIES IOT/YR)
SEOIMENT.8ASIN a 0 0 0 0 157 234 283
TREATMENT PLANT 0 0 0 0 0

TREATMENT SCHEME 8 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I $ PRESENT WORTH - CAPITAL COSTS - 161000)

PRESENT
WORTH 1972 1975 1980 1145 1990 2s0 010 22 l0 StUML

BASIN 3? 250 1so

PIPES 45 300 ISO

RESIDUAL 12 TAL 330

NET CAPITAL 69

TABLE 19 z PRESENT NORTH - O.+M. COSTS

1972 1975 1960 1903 *990 It" *0 8020

PLANT (S1000/R) 0 0 0 0 0 3 5 &
SLUDGE ISlOOO/YR) 0 0 0 0 0 3 5 7
SEWERS ISIOOO/YRI 0 0 0 0 0. 1 1 1

TOTAL ISI000/YR) 0 0 0 0 0 9 12 14

PRESENT VALUE AT BEGIN-
NIN4G OF PERIOD 4s1OOO) 0 0 0 0 0 76 97 0

PRESENT WORTH 1110001 0 0 0 0 0 11 7 0

NET O.*N. * 18.9386

TABLE III £ TOTAL PRESENT WORTH

CAPITAL (11000) 69
O.+M. 1410001 to

LAND 411000) Is

TOTAL 441000) 103

TABLE IV : ANNUAL COSTS 4s1000/YRI

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN is 1 sS
PIPES 21 21 a1

TOTAL O.*M. 0 0 0 0 0 9 12 14

TOTAL ANNUAL 0 0 0 0 0 48 _2 5'

NOTE 1 * ANNUAL COSTS 04) NOT INCLUO PRESENr UUTSTA4UING P5*NDE0 INDEBTEUNESS
NOTE 2 2 AN INTEREST RATE uF 7 PERCENT WAS USED FOR ALL CALf.ULATIUNS



I

STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C , €H-6

1912 1975 1980 198S 1990 2000 2010 2020

STORNwATER VOLUME (MG|
I YR STORN RUNOFF 0 0 0 3 6 11 is 18
ANNUAL RUNOFF 0 0 0 53 106 161 214 261

SLUDGE QUANTITIES (DT/YR)
SEOIMENT.BASIN 0 0 0 0 154 235 312 389
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME . STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING 2 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 2 EARTH

TABLE I 3 PRESENT WORTH - CAPITAL COSTS - 1610001

PRE SENT
WORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN as 300 119

PIPES 88 300 119

RESIDUAL 9 TOTAL 239

NET CAPITAL 18

TABLE i 3 PRESENT WORTH - 0.0M. COSTS

1972 197S 1980 1985 1990 2000 2010 2020

PLANT s1iOOO/YRJ 0 0 0 0 3 5 1 8
SLUDGE S61000/YRI 0 0 0 0 3 5 1 9
SEWERS 161000/YR) 0 0 0 0 1 1 1 1

TOTAL ISIOOO/YR) 0 0 0 0 8 12 16 20

PRESENT VALUE AT BFGIf-
NING OF PERIOD ($10001 0 0 0 0 1s 102 127 0

PRESENT WORTH 4510001 0 0 0 0 22 15 9 0

NET O.4. 4.5161

TABLE Ill : TOTAL PRESENT WORTH

CAPITAL (510001 168
O.+M. 111000) 47
LAND iSlOOO 20

TOTAL 141000) 235

TABLE IV : ANNUAL COSTS (SIO00/YRI

19?2 1915 1980 1965 1990 z00 2010 2020

ANNUAL CAPITAL
BASIN 21 21 21 21

PIPES 21 21 21 21
TOTAL o.+M. 0 0 0 0 8 12 16 20

TOTAL ANNUAL 0 o o 0 52 56 59 63

NOTE I S ANNUAL CoSrS DO NOT INCLUJE PRESENT OUTSTANDING BONDED INDEBTIEUNL$
NOTE 2 s AN INTEREST RATE Of I PERCENT WAS USED FOR ALL CALCULAT IONS



STORDNATER TREATNENT PLANT CORPS DF ENGINEERS - SURVEY SCOPE STUDY

PLAN C . A-1.4*5

1972 I9ls 1980 1985 190 2000 201.0 Ro

STORNWATER VOLUME ING)
1 YR STORM RUNOFF 0 14 29 29 30 SO 30 so
ANNUAL RUMJFF 0 262 524 524 524 579 979 S7

SLUDGE QUANTITIES (OT/Yki
SEDIMENT .°AS IN 0 262 524 524 524 519 5T9 St
TREATMENT PLANT 0 0 0 U 0 0 '0"

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT UN LAND

SLUDGE HANDLING I SOLIDS TO TUNNEL

STORAGE BASIN $ CONCRETE

TABLE I : PRESENT WORTN - CAPITAL COSTS - 1810001

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 020 al SIOUAL

BASIN 1658 2850 69

PIPES 407 700 139

RESIDUAL 27 TOL I0

NET CAPITAL 2038

TABLE II a PRESENT WORTH - O.*N. COTS

1972 1975 1980 1965 1990 2000 R010 2020

PLANT IS10001YRI 0 0 35 35 35 39 39 39
SLUDGE ISlO00/y9If 0 0 0 a 0 a 0
SEWERS I$100/YRI 0 0 3 3 3 3 3 3

TOTAL 1OO0IYHtI 0 0 39 39 39 4Z 42 42

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1$1000U 0 0 160 160 288 301 301 0

PRESENT WORTH ($1003I 0 0 93 66 85 45 23 0

NET O.*N. - 313.644

TABLt III : TOTAL PRESENT NORTH

CAPITAL ($1000) 2038
O.,m. IO5100 313
LAND ($1001 20

TOTAL 4110001 2372

TABLE IV : ANNUAL COSTS I$1000/YRI

1972 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 206 206 206 206 206 206
PIPES 50 50 50 50 so 50

TOTAL O.+N. 0 0 39 39 39 42 42 42

TOTAL ANNUAL 0 0 216 296 296 99 299 299

NOTE I I ANNUAL COSTS Oil NUTI INCLUDt PRI>SENT OUTSTANDING BO)NDED INOEbTEljNESS
NOTE 2 : AN INTEREST RAIF OF 7 PERCENT WAS USED FDI ALL CALCULATIONS



I
STONWATER TREATMENT PLANT CORPS O ENGINEERS - SURVEV SCOPE STUDY

PLAN C 9 R-3

1912 1975 1980 1985 1990 2000 2020 2020

STOtNWATER VOLUME (MG)
I YR STORM RUN(OFF 0 it 22 22 23 23 24 24,
ANNUAL RUNOFF 0 160 321 325 330 352 385 335

SLUDGE QUANTITIES 1DI/VRI
SEDONENT.BASIN 0 160 321 325 330 3S2 385 385
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME z STORAGE PLUS TREATMENT ON LAND

SLUDGE HANOLING S SOLIDS TO TUNNEL

STORAGE BASIN t CONCRETE

TABLE I S PRESENT NORTH - CAPITAL COSTS - 31000)

WORTH 1972 1915 1950 1965 1990 ZOO0 2010 2020 RESIDUAL

BASIN 1326 2280 455

PIPES 116 200 39

RESIDUAL 19 TOTAL 495

NET CAPITAL 1424

TABLE 11 3 PRESENT WORTH- O.011. COSTS

1972 1979 1980 1985 1910 2000 2010 2020

PLANT ISIoOO/YRI 0 0 21 22 22 23 26 26
SLUDGE I81000i'iR) 0 a 0 0 0 0 0 0
SEWERS I! O o/TRI 0 0 0 0 0 0 0 0

TOTAL 1IO001/YR 0 0 22 23 23 24 27 2?

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1$10001 0 0 94 95 170 183 191 0

PRESENT WORTH 1110001 0 0 5' 39 so 27 14 0

NET O.*M. , 187.018

TABLE III - TOTAL PRESENT WORTH

CAPITAL 1810001 1424
O.+N. ISlO00 187
LAND ISo00I 42

TOTAL 1610003 1653

TABLE IV : ANNUAL COSTS 1$1000/YR)

1972 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BAS IN 165 165 165 165 165 165
PIPES 14 14 14 14 14 14

TOTAL O.*M. 0 0 22 23 23 24 2? 2?

TOTAL ANNUAL 0 0 202 202 203 204 2t6 206

NOTE I s ANNUAL COTS nO NOT INCLUDE PRESENT OtJTSTANOING OIINOLD INDEBTEDNESS
NOTE 2 3 AN INEERk!T kATi UF I PLRCt-NT WAS USEO tk ALL CALCULATIONS



STOARWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C * R-64T0*N

1972 1980 1985 1990 2"00 2010 2020

STORNATER VOLUME ING)
I VR STORM RUNOFF 0 z a 62 69 14 15 ?s

ANNUAL RUNOFF 384 769 862 955 1027 109 10951

SLUDGE QUANTITIES IDT/YRI
SEODILNT.BASIN 0 561 1122 1258 1394 1499 1603 1403

TREATMENT PLANT 0 0 469 525 562 0 a 0

TREATMENT SCHEME I STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING S PERIODIC REMOVAL TO LANDFILL OR RECYC.E

STORAGE BASIN s EARTH

TABLE I s PRESENT WORTH - CAPITAL COSTS - 191000)

PRESENT
WORTH 1972 1915 1980 1985 1D90 2000 2010 8Me KSIOML

BASIN 209 360 T1

BASIN 83 202 60

PIPES 6116 11644 2326

RESIDUAL 99 TOT" 2"1

NET CAPITAL 6914

TABLE I1 : PRESENT WORTH- O.*N. COSTS

1912 1915 1980 1985 1990 2000 2010 s00

PLANT 461000/yRI a 0 111 153 121 33 36 36

SLUDGE tsIOO5/?RI 0 0 31 33 34 37 40 40

SEWERS I SIOOAIR 0 0 s so so s5 so so

TOTAL isIOO0/YR, a 0 261 24 22o 1 7 134 134

PRESENT VALUE AT BEGIN-
NING OF PERIOD (10001 0 0 1037 9S3 1226 927 944 0

PRESENT WORTH (510001 0 0 403 39S 363 139 72 a

NET O.M. * 157t.24

TABLE III I TOTAL PRESENT WORTH

CAPITAL 1000 *974
O.N. 1610001 15)4
LAND I500OO) 71

TOTAL 4$1000) 6625

TABLE IV a ANNUAL COSTS (SOO1/YRI

1172 1915 1960 1955 1990 2000 2010 2020

ANNUAL CAPITAL
BA S IN 26 26 26 26 4 26

BASIN 14 14 14 14 14

PIPES 643 843 843 843 11#3 4)
TOTAL O.*M. 0 0 241 244 220 129 134 t14

TOTAL ANNUAL 0 - 1-30 I25 1-103 1013 1ol 1ot

NOTE I a ANNUAL COSTS 00 NOT INCLUO PRSENT OUTSTANOING BONOO INOEBTEUNESS
NOTE 2 8 AN INTEREST RATE iJIP 1 PEACENT WAS USEO FOR ALL CALCULATIONS



I
STORIVATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C . R-Oq

1972 1975 1980 198S 1990 2000 2010 2020

STORN6IATER VOLUME ING)
I YR STORM RUNOFF 2 2 2 2 2 a 2 2
ANNUAL RUNOFF 38 39 41 41 41 61 41 41

SLUDGE QUANTITIES |DT/YR)
SEOIMENT.BASIN 22 23 23 23 23 23 23 23
TREATMENT PLANT 8 9 9 9 9 0 0 0

TREATMENT SCHENE s STORAGE PLUS TREATMENT ON LAND

SLUDGE HANOLING 2 SOLIDS TO TUNNEL

STORAGE BASIN Z CONCRETE -.....

TABLE I s PRESENT NORTH - CAPITAL COSTS - 161000)

PRESENT
WORTH 1972 197s 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 465 570 ST

PIPES 163 200 20

RESIOUAL 2 TOTAL 77

NET CAPITAl. 62S

TABLE i1 8 PRESENT WORTH - O.46. COSTS

1972 1975 1980 1965 1990 *000 2010 2020

PLANT ($1000/YR) 0 7 8 7 6 2 2 2
SLUDGE *IS00/YR) 0 0 0 0 0 0 0 0
SEWERS (1000/VR) 0 0 0 0 0 0 0 0

TOTAL SIOOO/YR) 0 9 9 a 8 3 3 3

PRESENT VALUE AT BEGIN-
NING OF PERIOD I$1000) 0 37 37 34 41 26 26 0

PRESENT WORTH (11000) 0 30 21 14 12 4 2 0

NET O.+M. - 84.9265

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 625
0.0M. ($10001 64
LAND 161000) 11

TOTAL 5lo00) 721

TABLE IV 2 ANNUAL COSTS ISIOO0/YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 41 41 41 41 41 41 41
PIPES 14 14 14 14 14 14 14

TOTAL O..4o 0 9 9 a 6 3 3 3

TOTAL ANNUAL 0 64 65 64 3 59 59 59

NOTE I $ ANNUAL COSTS DO NOT INCLUJL PRESLNT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 3 AN I4TERFST RATE OF I PERCENT WAS USED FUR ALL CALCULATIONS



S1RNdATER TREATMENT PLANT CORPS OP ENGINEERS - SURVEY SCOPE STURV

PLAN C 9 LE-1

1972 1915 1980 1985 1990 2000 2010 2020

STORNWATER VOLUNE |NGI
I YR STRN RUNUF 0 24 48 49 50 53 55 55
ANNUAL RUNOFF 0 340 681 738 T9S 909 1022 1022

SLUDGE QUANTITIES COT/YRI
SEDIMeNT.BASIN 0 638 1276 1363 795 909 1022 1022
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME S STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING z SOL IOS TO TUNNEL

STORAGE BASIN CONCRETE

TABLE I a PRESENT WORTH- CAPITAL COSTS - M41001

PRESENT
WORT 1972 1975 1980 Ie5 1990 2000 So* 1020 RESIqUAL

BASIN 2979 5120 1023
PIPES 2031 3500 699

RESIDUAL 66 T0TAL 1723

MET CAPITAL 4949

TABLE i 1 PRESENT WORTH- O.*N. COSTS

1972 1975 1980 1985 1990 2000 I010 2020

PLANT ($1000/YRI a 0 158 111 54 61 69 6
SLUDGE IS100o0/yI 0 0 a 4 0 0 0 a
SEWERS IS100OYRI 0 0 17 11 17 11 11 11

TOTAL (1000/tYRI a 0 185 133 71 79 47 11

PRESENT VALUE AT BEGIN-
NING OF PERIOD I$1000 0 0 653 420 530 364 611 0

PRESENT WARTH 1610001 0 0 380 174 156 OT 46 0

NET O.*N. - 846.166

TABLE I1 2 TOTAL PRESENT WORTH

CAPITAL ($10001 4949
O.N. (S10001 846
LAND 4810001 20

TOTAL 1510001 5816

TABLE IV S ANNUAL COSTS 151000/YRI

1972 1915 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 370 370 370 370 IT0 37O
PIPES 253 253 253 253 253 253

TOTAL O.S0. 0 0 185 133 71 19 $1 87

TOTAL iNUAL 0 0 809 151 695 T03 111 711

NOTE 1 s At4%UAL COSTS (U NOT INCIU1DE PRStENT OUTSTA40ING BflNOEO INUFOTEDNESS
NOT* 2 a AN INTEREST RAIL UP I PERCENT WAS USED FOR ALL CALCULATIONS .I



I
j ST0RNNA|R TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOV

PLAN C L3-2

1912 1975 1960 19415 1990 2000 2010 2020

STORMWATER VOLUME ING)
I "R STORM 11UNOFF 0 to 37 36 39 41 41 41
ANNUAL 11UNOFF 0 294 $69 631 473 is? 7ST 757

SLUOGE QUANTITIES IOT/YRI
SEDIMENT.BASIN 0 552 I104 1163 673 757 ST 1S1
TREATMENT PLANT a 0 0 0 0 0 0 0

TREATMENT SCHEME % STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING a SOLIDS TO TUNNEL

STORAGE BASIN a CONCRETE

TABLE 1 s PRESENT WORTH - CAPITAL COSTS - 4410001

PRESENT
WORTH 1972 1975 1980 1945 1990 ZOO0 2010 2020 RESIUAL

BASIN 2326 4000 T9
PIPES 21S3 3700 19

RESIDUAL 59 TOTAL 1539

NET CAPITAL 4421

TABLE ii 1 PRESENT WORTN - 0.0n. COSTS

1972 Is 1960 1965 1990 2000 2010 2020

PLANT | IO0O/YR 0 0 137 94 4S 51 51 51
SLUDGE 4610OIVRI 0 0 1 4 0 0 0 0
SEWERS I SIOOO/YRI 0 0 is 1 18 is to is

TOTAL 461000/YKI 0 0 163 -117 64 70 70 70

PRESENT VALUE AT BEGIN-
NING OF PERIOD t10001 0 0 576 373 471 492 492 

PRESENT WORTH 1$10001 0 0 335S 154 139 73' 31 0

NET O.*M. - 741.408

TABLE III : TOTAL PRESENT WORTH

CAP ITAL 610001 4421

O.#N. (6L0001 741
LAND 110001 20

TOTAL 1610001 S113

TABiE IV 2 ANNUAL COSTS 161000/YR)

1912 1915 1960 19s 1990 2000 zoO 2020

ANNUAL CAPITAL
BASIN 269 289 269 269 269 269
PIPES 267 267 267 26T 241 267

TOTAL 0.014. 0 0 163 IT 64 70 70 10

TOTAL ANNUAL 0 0 720 6T9 021 7&Z 62 627

NOTE I , ANNUAL COSTS Or. N,31 INCLUUC PRrSt Nr OurSrANoNG 63W0 IINDEBTEOtfESS
NOTE 2 8 AN INTEREST RATL OF 1 PERCIENT WAS USED FUR ALL CALCULATIONS

° 2



STORNWATER TREATMENT PLANT CORPS 01 ENGINEERS - SURVEY SCOPE STDY

PLAN C 9 .E-3

1972 19g5 1980 L985 1990 2000 2010 2020

STORKUATER VOLUNE ING)
I YR STOR RUNOFF 0 33 67 68 70 73 73 73
ANNUAL RUNOFF 0 525 1050 1125 1200 1350 1350 130

SLUD" QUANTITIES 4OT/YR)
SEDI|ENF.BASIN 0 766 1533 1642 1200 1350 1390 1330
TREATMENT PLANT 0 0 640 686 0 0 0

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT ON LAND

SLUOGE HANDLING 2 SOLIDS TO TUNNEL

STORAGE BASIN s CONCRETE

TABLE I I PRESENT NORTH - CAPITAL COSTS - (10001

PRESENT
WORTH 1912 1975 1980 1905 1990 2000 100 2020 RESIDUAL

BASIN 3980 6840 1361

PIPES 2211 3800

RESIDUAL 62 TOTAL 2127

NET CAPITAL 6109

TAKE 1i 8 PRESENT WORTH - O.44. COSTS

1972 1975 1960 1905 1990 2000 2010 l00

PLANT 161S00/YR 3 0 0 276 242 201 91 91 91

SLUOGE IsIOOO/YR) 0 0 14 13 7 0 0 a
SEWERS IS100/YR I 0 0 1 18 1 1 1 is

TOTAL I$1000/YRI 0 0 309 274 220 110 110 110

PRESENT VALUE AT BEGIN-
NING OF PEP'-%D 1610001 0 0 1197 1031 1192 779 779 0

PRESENT WORTH 1$10001 0 0 696 427 352 117 59 0

NET O.+M. - 1654.05

TABLE III s TOTAL PRESENT WORTH

CAPITAL 1610003 6109
O.+m. ( StOdO1 1654
LAND 4,1000 30

TOTAL 11000) 7793

TASLL IV I ANNUAL COSTS 1 1000/YRI

1912 1975 1950 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BAS IN 49S 495 495 495 495 495
PIPES 215 275 275 2Ts 27s ZTS

TOTAL 0.4m9. 0 0 309 274 228 11o 110 110

TOTAL ANDoLAL 0 0 107'9 1044 998 301 001 081

NOTE 1 s ANNUAL COSTS 0U NOt INCLUOF PRtSENT COUSTANDING RONOEO INDEBTEDNESS
NOTE 2 3 AN INTEREST RAIL OF I PkRLLHT WAS USED Uk ALL CALCULATIONS

6.



STOUNMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEV SCOPE STUS

PLAN C , LE-6

1922 1975 1960 1965 1910 2000 2910 2020

STOMNNATER VOLUME fitGI
1 VR STOoN RUNOP 0 at 162 146 111 1TS 166 191
ANNUAL RUNOFF a 1115 3 232 *14 2616 3a&9 3642

SLUOGE QUANTITIES |OT/YR)
SEOINENT.BASIN 0 1633 32"4 3395 2414 2111 3119 1421
TREATMENI PLANT 0 0 136" 1416 a 0 0 0

TREATMENT SCHENE I STORAGE PLUS TREAT4ENT 0ON LAND

S0LUOG1 HANOLING s SOLIDS TO TUNNEL

STOSAGI BASIN 3 CONCRETE

TABLE 1 3 PRESENT WORTH - CAPITAL COSIS - 4410001

PRESENT
MONTH 1922 191 190 ties 1990 sa Z 201020 It SIOs S

BASIN 10941 16800 2151

PIES 494 450 169

RESIUAL 192 TOTAL 39o9

MIT CAPITAL 1129)

TABLE 11 S PRESENT WORIT - 0.4. COSTS

19t 1915 180 1965 1990 2000 10o 2020

PLNT I $1OOOfVR I 0 0 521 464 405 191 at# 246
SLUDGE IIOOOIRI 0 0 23 t0 12 0 0 0
SEWERS 116100012R 0 0 4 4 4 9 4
TOTAL 181o00YRI 0 0 48 491 421 194 223 20

PRESENT VALUE AT BEGIN-
NhIG OF PER to 1610001 0 0 2131 1L61 ZL69 1413 "165 0

PRESENT WORTH 11000) 0 0 1240 178 641. 2I2. 121 0

NET 0.4. 300T.59

TAILE III I TOTAL PRESENT WORTH

CAPITAL 1*1000) 11283
O.*M. 141000) 3007
LASO IIOOOI 50

TOTAL (41000) 14341

TABLE IV I ANNUAL COSTS 0O100/YRI

1922 1925 1960 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 1361 1361 1361 1361 136 1361
PIPE S 61 41 61 61 41 41

TOTAL 0.44. 0 0 546 491 421 196 223 250

TOTAL ANNUAL - 0 0 19T1 1913 1644 161i 14 1623

MOTE I ANNUAL COSTS 00 NUT INCLUOf PESETK OUTSTANIING BONDED INDESTEDNESS
NOE I 1 AN INTEREST RATE OF I PE CNIT WAS USED FOR ALL CALCULATIONS

+. +t " ' + ++ ll , '



S)iRMWATER TNEATNENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOV

PLAN C . LE-S

1972 1975 1980 1965 1990 2000 2010 2020

STnRmwATEP VOLUME (MGI
I YR STORA RINOFF 297 298 299 299 299 299 299 299
ANNUAL RUNOFF S364 5125 548 56 51.6 541.6 546 S460

SLUOGf QUANTITIES IT/Y0R)
SEDIMENT.BASIN 3137 3113 3209 3209 3209 3209 3209 3209
TREATNENT PLANT 1233 1247 1261 1261 0 a 0 0

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING 2 SOLIDS TO TUNNEL

STORAGE BASIN s CONCRETE

TABLE I a PRESENT WORTH - CAP17AL COSIS - £11000)

PRESENT
MNTH 1972 1975 1980 1955 1990 200 2010 20*0 RESIDUAL

BASIN 23261 28500 20s

PIPES 10692 13100 1310

RESIDUAL 161 TOTAl. 4160

NET CAPITAL 33792

TABLE It PRESENT WORIH - 0.*N. CDSW

1972 1975 1900 1955 199 2000 2010 2020

PLANT I61000/YRI 0 1264 1216 1099 921 373 313 373
SEUOGF I£sOOo/YRI 0 22 22 19 16 0 0 0
SEWERS £stOO/VRI 0 65 65 65 65 65 65 65

TOTAL ISIOO YRI 0 1351 1386 1186 1003 436 43$ 430

PREISNT VALUE AT BDGIN--
NING OF PERIOD IS1000) 0 51 5229 4465 5064 3082 3062 0

PRESENT WORTH £S10001 0 457 3043 1860 1497 4.63 235 0

NET O.+N* - 11648.7

TABLE III s TOTAL PRESENT WORTH

CAPITAL 151000) 33192
.0P,. Is1000) 11646

LAND 110001 s0

TOTAL 11000) 45521

TABLE IV : ANNUAL COSTS 11000/VI

1972 1915 1980 19B5 1990 2000 2010 2020

ANNUAL CAPITAL
64S IN 2063 2063 2063 2063 2063 2063 2063
PIPES 94 948 946 9.6 948 91. 9450

TOTAL 0.4P. 0 1351 1366 1151 1003 438 133 138

TOIAL ANNUAL 0 1.363 .3?7 4196 4015 3450 3450 3450

NOTE I s ANNUAL C41%T!. O NOT INCLUi. PRSENT OUTSTAfOING BONDED INDEBTEDNESS
NOTE 2 : AN INTEk.I' RATE OF 7 PERCENT WAS USfO FOR ALL CALCULATIONS



I
STORNMATER TREATNENT PLANT CORPS OF ENGINEERS - SURVEV SCOPE STUOD

PLAN C 9 LE-6

1972 1975 1900 1965 1990 2000 290 2020

STOMATER VOLUME ING)
I YR STORM RUNOFF To TO TO TO 10 To 70 T0
ANNIL RAUOFF 1453 1453 1453 14S3 1453 1453 1453 1453

SLUDGE QUANTITIES IDTIJYRI
SEOINENT.GASIN 50 050 850 850 850 $so so 050
TREATMENT PLANT 334 334 334 334 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUOGE HANDLING s SOLIDS TO TUNNEL

STORAGE BASIN s CONCRETE

TABLE I a PRESENT WORTH - CAPITAL COSTS - I110001

PRESENT
WORTH &V72 1975 £900 £905 1990 go00 soo lea RESIDUA.

BASIN 5346 4550 655

PIPES 641£ 0100 010

RESIDUAL 5& TOTAL 1445

NET CAPITAL £1900

TABLE If I PRESENT NQRTN - O.GM. COSTS

1912 1975 190 1915 1990 2000 2010 *020

PLAN11 1 1000/Va) 0 338 358 a1 90 90 so 90
SLUDGE ItIOOOIYIK 0 5 5 5 4 0 0 a
SEWERS ISIOO/VI 0 40 40 40 40 40 40 40

TOTAL IS0ooo/YRI 0 384 ' 384 265 143 139 139 139

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1000) 0 157 1332 637 993 Ole 910 0

PRESENT WORTH 11000) 0 186 775 347 Z93 147 14 0

NET 0o4m. 2927.45

TABLE III : TUIAL PRESENT WORTH

CAPITAL 41000) 11900
O.M. 4$1000) 2927
LAND (SLO00 25

TOTAL 4510001 14852

TABLE IV A ANhUAL COSTS 401000/YR)

1912 1915 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 414 414 474 474 474 474 474
PIPES 586 586 584 586 506 506 586

TOTAL O.4M. 0 384 354 265 143 139 139 139

TOTAL ANNUAL 0 1445 1445 1325 1204 1200 1200 100

NOTE I i ANNUAL COSTS DO NUT INCLUE PRf'.LNT UUTSTANUIN. 8INOED INDOATtONESS
NOTE 2 3 AN INTEREST RATE (IF 1 PEkCLNZ WAS USED FOk ALL CALCULATIONS



STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C 0 LE-7

1972 1975 1980 1985 1990 2000 2010 2020

STORNKATER VOLUME (NGI
I VR STO M RUNOFF 51 51 51 52 53 53 53 53
ANNUAL RUNOFF 969 969 969 1000 1031 1031 1031 1031

SLUDGE QUANTITIES (OT/YR)
SEDINENT.&ASIN 566 566 566 584 603 603 603 603
TREATMENT PLANT 222 222 222 230 0 0 0 0

TREATMIENT SCHEME I STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING 2 SOLIDS TO TUNNEL-

STORAGE BASIN 2 CONCRETE

TABLE I : PRESENT WORTH - CAPITAL COSTS - 401000)

PRESENT
ONTH 1972 1915 190 1965 1990 2000 2010 2020 RESIDUAL

BASIN 4161 5130 513
PIPES 61 100 10

RESIDUAL 20 TOTAL 53

NET CAPITAL 4246

TABLE It 2 PRESENT WORTH - O..N. COSIS

1972 1975 1960 1915 1990 2000 2010 2020

PLANT lo500YRI 0 225 225 &s 10 To To TO
SLUDGE (S10001YRi 0 3 3 3 3 0 0 0
SEWERS I1000IYRI 0 0 0 0 0 0 0 0

TOTAL I $1000)/Y% 0 230 230 154 13 10 10 TO

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1610001 0 943 Is6 46? 506 496 496 0

PRESENT WORTH l00l 0 770 459 194 149 74 37 0

MET C. N. , 1685.97

TABLE iIl 2 TOTAL PRESENT WORTH

CAPITAL (51000) 420,8
O.M. 151O00) 1685
LAND 151000) 20

TOTAL 151000) s954

TABLE IV S ANNUAL COSTS IAI000/VR)

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 371 311 371 371 371 371 371
PIPES 1 ? ? 1 7 7 7

TOTAL O.ff. 0 230 230 154 T3 To 10 To

TOTAL ANNUAL 0 608 608 53 45? 449 449 449

NOTE I $ ANNUAL CUSTS 00 .AUT INCLUDE PRLSLNT OUISTANCING 61B110 |NINEBTIIINESS
NOTE 2 s AN INIEREST RATE Uf 1 PERCENT WAS USED FUR ALL CALCULATIONS

weft.



I

STORNMATER TKEAINENT PLANT CORPS i.F ENGINEERS - SURVEY SCUPE STUDY

PLAN C . LE-B

- 1912 1975 1980 1985 1990 2000 2010 2020

STORmWATER VOLUME (MG)
I Yk STORM RUNOFF 0 11 35 35 35 35 35 35
ANNUAL RUNLIFF 0 328 656 656 656 656 656 656

SLUDGE QUANTITIES IDT/YRI
SEDIMENT.BASIN 0 615 1230 1230 656 656 656 656
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING 3 SOLIDS TO TUNNEL

STORAGE BASIN s CONCRETE

TABLE I i PRESENT WORTH- CAPITAL COSTS - (10001

PRESENT
WORTH 1912 191s 1980 1985 1990 2000 2010 2020 RESIOUAL

B&S IN 1990 3420 683

PIPES 2956 Soo 1015

RESIDUAL 65 TOTAL 1699

NET CAPITAL 4881

TABLE Ii s PRESENT ORT - O.+M. COSTS

1972 197S 1980 1985 1990 2000 200 2020

PLANT (1000/YRI 0 0 152 98 44 44 4, 44
StLUDGE ISIOOO/YR) 0 0 a 4 0 0 0 0
SEWERS (61000/YR) 0 0 25 25 25 25 25 25

TOTAL It00,YRI 0 0 186 128 10 T 70 TO

PRESENT VALUE AT BEGIN-
NING OP PERIno 4,ooo 0 0 46 40 492 492 4092 0

PRESENT WORTH 151000) 0 0 376 168 145 74 31 0

NET O.#M. 802.354

TABLE III : TOTAL PRESENT WORTH

CAPITAL (SI')001 4881
O..M. 1510O) soI

LAD (0SIOOI e0

TOTAL (S1000, 5703

TABLE IV : ANNUAL COSTS (1100IYI

1972 1lTS 1980 1985 3990 2000 2010 2020

ANNUAL CAPITAL
BAS IN 241 24? 147 24? 241 241
PIPES 367 367 367 36? 367 367

TOTAL O.+N. 0 0 IR6 128 10 70 To 70

TOTAL ANNUAL 06i.. 0 802 143 6 6 "-5 685

NOTE I s ANNUAL CUSIS 00 NJT rNfLU.)t P;.t.,FNf PJTSTAN0IN(, OU14OLU INUE81 FONI'S
NOIE 2 : AN INT:RE.T RAI[ OF 1 PECL'I WAS USU) FOR ALL CAI.ULATION1.



STOP*4ATER IRpLAINENT PLANT CURPS OF EN tlctkS - SUkVtY SoUve sruvy

PLAN C * LE-9

19T2 1915 1980 1985 1iqo 2000 2010 2020

STORNWATER VOLUME IMG)
I YR SITRM RUNOFF 0 1a 37 3d 39 39 39 39

ANNUAL RUNOFF 0 265 S31 575 619 619 619 691

SLUOGE QUANTITIES (DT/YR)
SEDI N|T.BASIN 0 387 775 839 619 619 619 691

TREATMENT PLANT 0 0 323 350 0 0 0 0

TREATMENT SCHEME : STORAGF PLUS TRtATAI-IT ON LAND

SLUDGE HANDL ING : SOLIDS TO TUNNEL

STORAGE BASIN I CONCRETE

TABLE I * PRESENT WORTH - CAPITAL COSTS - ($10001

PRESENT

I13RTH 1972 1975 1940 1985 1990 2000 2010 2020 RESIDUAL

BASIN 2159 3710 141

PIPES 2793 4800 959

RESIDUAL 66 TOTAL 1101

NET CAPITAL 4886

TABLE It I PRESENT WORTH - 0.*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT I SIOO/YRI 0 0 139 123 103 4z 42 46
SLUDGE ISLOO/YRI 0 0 25 13 0 0 0 0
SEWRS (101 /VKI 0 0 23 Z3 23 23 23 23

TOTAL 6100J/YRI 0 0 108) 161 1a 66 66 71

PRESENT VALUE AT BEGIN-
NING OF PERIOD ($10001 0 0 718 593 682 464 481 0

PRESENT WORTH $110001 0 0 Ald 246 201 69 36 0

NET O.+M. - 913.119

TABLE III : IUIAL PIESENT WUKTH

CAPITAL (%1000) 4886
O.4N. (1I00) 973

LAND I $OOO) i5

TOTAL ($1030) 5874

A1LE IV I ANNUAL COSTS (I$001/YR)

1972 1975 19U 1985 19qU 2000 2010 2020

ANNUAL CAPITAL
BAS IN 268 268 Z68 268 268 268
PIPE S 341 341 347 347y 347 34?

TOTAL o.*M. 0 0 18 161 128 66 66 71

TOTAL ANNUAL 0 0 805 111 744 68Z 662 687

MOTE I * ANNUAl L0S1S DO NJT IN(, U) PKt :,d(Jl OUISIANiJIN4, ''UN0L0 I:41LUI i ;ESS

NOTE 2 1 AN tNkTE4LSI KATE Uf f PRCLNr wA, USED (OR All, CALCULATIONS



I

STOKNEAERA rRTAfM-NT PLANT CURPS * ti..JMLNLPS - Sit8vY SCOP( %10u1

PLAN C * LE-1O

197 1975 1980 1s5 1990 2000 20*0 z02

STOA6WAFER VOLUME INGI
I YR STORM RUNOFF a 24 49 49 so 53 s5 S4
ANNUAL RUNOFF 0 33a 61o 686 696 741 199 799

SLUDGE QUANTITIES IDI/WRI
SE.OIMENT.BASIN 0 633 1267 1286 696 74? 799 799
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREATMENT ON LAND

SLUOGE HANOLING SOLIDS TO) TUNNEL

STORAGE BASIN CONCRETE

TABLEI I PRESENT WORTH - CAPITAL COSTS - 1680005

PRE SENT
WORTH 1912 191 1980 l95 1990 Ito0 8010 80*0 I*ESIJDde l

"Six 3148 5410 tol
PIPES 4103 7050 1409

RESIDUAL 96 TOTAL *491

NET CAPITAL. TIS5

TABLE I! 3 PRESEN1T MINH - 0.M. COTS

1972 1975 1980 198S 1990 2000 "0to 20*0

PLANT 1I 1000YR) 0 0 151 103 47 so S4 S4
SLUDGE 411000./YE 0 0 29 14 0 0 0 0
SEWERS |61000/ VII 0 0 35 3S 35 35 35 35

TOTAL fls oo/YRI 0 0 221 153 8Z 86 89 19

PRESENT VALUE AT BE.IN-
NING OF PERIOO 1510001 0 0 769 43. 592 611 629 0

PRESENT M)kTH I11OO) 0 0 447 200 Li5 9z 48 0

NET 0.#/. 964.73

TABLE III :TllT. PRtSENI W1'1PN

CAPITAL. 1510usd) 7)55
O.#N. WI$1V0 964
LASSD I$10t1| is

TUTAL. 161000) 8134

TABLk IV : ANNUAL COSTS 1114JO3/VI

1972 1975 19,o 1985 1990 J000 2010 2020

ANNUAL. CAPITAL
BASIN 391 3.81 391 391 3I1 391
PIPES 510 S1 510 50 SI0 510

TOTAL O.*M. 0 0 JN,1 S. 532 6b 89 89

ToT LSUS,,IA 0 0 1-+4 .(, " "4 -"8 94 991

NOTE A $ ANkIJAL CUI, 0) NaJt INCIU)I PhkSttl UIJISIANOIN.NG '!. IL(;IIdiLSs
NOTE 2 : AA' INTEki.T kAtL nF 7 Plkr.,l WAS5 USED -U', AltL (ALLULAII,,+S

- (,,



STOkMWAImk TREAINLT PLANT CORPS Uf ENGINEERS - SURVLY SCOPE SIU)Y

PLAN C . LE-II#12

1912 1915 1980 l9d 1990 7000 2010 2020

STORNMIIER VOLUME (NG
I YR STUkM RUNOrf 0 26 5j 55 58 65 73 16
ANNUAL hUNflFf 0 368 737 179 822 933 1043 1049

SLUC E OUANTITIES tIO/YAI
SLDIKENT.BASIN 0 368 737 779 822 933 1043 1069
tREAIMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING :SOLIDS TO TUNNEL

STORAGF BASIN : CONCRETE

TABLE I : PRESENT WORTH - CAPITAL COSTS - (510003

PRESENT
WORTH 1972 1975 1980 198S 1990 2000 2010 2020 RESIDUAL

BASIN 3074 7410 2223
PIPES 82 200 60

RESIDUAL 88 TOTAL 2263

NET CAPITAL 3068

TABLE 11 : PRESENT WOqTH - O.*+. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT (Sou/YRI 0 0 0 55 55 63 70 74
SLUDGE t$1UUU/YK) 0 0 0 0 0 0 0 0
SEWERS (I1UJO/Y4) 0 0 0 0 0 0 0 0

TOTAL 1$1000/YR) 0 0 0 56 56 64 72 75

PRESENT VALUE AT BEGIN-
NING Or PERIOD |$13U0) 0 0 0 233 426 479 516 0

PRESENT WORTH 451030) 0 0 0 96 126 72 39 0

NET O. . - 334.114

TABLE III : TOTAL PRESENT WnRTH

CAPITAL 151000) 3060
O.+". (410001 334
LAND (61000) 61

TOTAL (S1000) 3464

TABLE IV : ANNUAL COSTS (SIOO/YR)

1972 1975 1980 1985 1990 200u 2010 2020

ANNUAL CAPITAL
BASIN 536 536 536 536 536
PiPt S 14 14 14 14 14

TOTAL O.+M. 0 0 0 56 56 64 72 75

TOTAL ANNUA 0 ... 0 0 601 6.) 61- 622 626

NOTE 1 AANUAL COSI V I NUI INr.LU. I,', PRsNr OUTSTVIIN. 80NtE I I I HRtOi)NESS
NOTE 2 Z AN INIIRFST kAlt OF I l-LLLNI WAS USED liR ALL CALCULATIONS



I

SwUNMWATER TREATHL24T PLANT CORPS I-F ENbINEERS - SURVEY SCOPE STUDY

PLAN C . C.U-1

197? 1975 1980 1965 1990 2000 2010 2020

STOANAATER VOLUME IPGI
I VR STORM RUNUFF 32 32 32 32 33 33 33 33
ANNUAL RUNOFF 631 631 631 637 644 66 644 646

SLUDGE OUANTITIES CUT/YRI
SEDINENT.BASIN 369 369 369 372 376 316 376 316

TREATMENT PLANr 145 145 145 1+6 0 0 0 a

TREATNFNT SCHEME s STORAGE PLUS TR.EATMENT ON LAND

SLUDGE KANOLtNG : SOLIUS TO TUNNEL

STORAGE BASIN : CONCRETE

TABLE I z PRESENT WORTH - CAPITAL COSTS - 110001

PRE SE NT
WORTH 1972 1975 1980 1985 1lo Ro0 2ae 20z e E SIDUlL

BASIN 2562 3140 314

PIPES 163 200 20

RESIDUAL 12 TOTAL 334

NET CAPITAL 2113

TABLE 11 : PRESENT WORTH - 0.*N COSTS

912 9 1975 1980 1985 1990 2000 2010 200

PLANT 111000/yRI 0 147 147 95 43 63 43 43

SLUDGE iSI000/YRI 0 2 2 2 1 0 0 0

SEWERS (,1000/'Th 0 0 0 0 0 0 0

TOTAL ilO/va0 IS0 150 99 46 4 4 44

PRESENT VALUE AT KECIN-
MING OF PERIOD ISIOO 0 617 512 299 321 314 $14 0

PRESENT WORTH I1000)i 0 503 298 124 95 47 24 0

NET O.+M. 1092.49

TABLE III s TOTAL PES-t$kI WIORH

LAPITAL I1-0001 2113
0.#m. (610001 1092

LAND Il0OOO do

IOTAL 1610001 3985

lAdlE IV : ANNUAL COSIS 4$10/YRI

1972 1975 1980 i1985 1990 2000 2010 zozo

ANNUAL CAPITAL
BASIN 227 2.?7 2?1 227 221 227 zz

PIPES 14 14 14 14 14 16 14

TOTAL O.#N. 0 150 150 w"i 46 44 64 44

TOTAL ANNUAL 0 392 32 340 268 i86 286 286

N 'F .1 3 APINtIAL C6SS C,' NO I I .iCL1l(if P SENt OuI..rAN! I VJ '., ) 1 No I IOfN"SS

NOTE 7 S AN INIERF.1 RAT Of 7 I'LRCLNI CAS USIA
1
F.K ALL LAIC(PIAI IINS



STORmwATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C . CU-2

1972 1975 1980 1985 1990 2000 2010 2020

STORMWATER VOLUME |MG|
I YR STORM RUNOFF 61 61 61 61 62 62 62 62
ANNUAL RUNOFF 1147 1147 1147 1183 1220 1220 1220 1z2

SLUDGE OUANTITIES ITI/YR)
SEOIMENT.BASIN 670 670 670 692 713 713 713 113
TREATMENT PLANT Z63 263 263 272 0 0 0 0

TREATMENT SCHEME - STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING t SOLIDS TO TUNNEL

STORAGE BASIN : CONCRETE

TABLE I : PRESENT WORTH - CAPITAL COSTS - 1S10001

PRESENT
WRTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 4889 5990 599
PIPES 163 200 20

RESIDUAL 24 TOTAL 619

NET CAPITAL 5028

TABLE It PRESENT WORTH - O. M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISIOOO/YR) 0 267 267 178 82 82 82 82
SLUOGE (61000/yRf 0 4 4 4 3 0 0 0
SEWERS |S1000/YR) 0 0 0 0 0 0 0 0

TOTAL ( 1000/yRI 0 272 272 183 87 84 B4 84

PRESENT VALUE AT BEGIN-
NING OF PERIOD 131000) 0 119 935 555 602 590 590 0

PRESENT WORTH (110001 0 913 544 230 178 88 45 0

NET O.#M. = 2000.02

TABLE Ill : TOTAL PRESENT WORTH

CAPITAL 1$10001 5028
Oo+m. Isloool 2000

LAND 1461000 25

TOTAL 11030) 7053

TABLE IV S ANNUAL LUSTS ISIO OOYR)

1912 1975 1980 194" 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 433 433 133 433 433 433 433
PIPES 14 14 14 14 14 14 14

TOTAL O.+M. 0 272 272 183 87 84 864 84

TOTAL ANNUAL 0 7.1 721 131 535 532 532 53?

NOTE I i ANNUAL COSTS OU NlT INCLIJUE PAL-SENT OUISTANDING BONiO INilTEONESS
NOTE 2 s AN INTEREST RAIL OF 7 PIACENI WAS USeD FOR ALL EAI.04AIIltu



I

SrORHiAT.(P YREArftNT PLANT CURPS Uf £N6iNEERS - SURVEV SCOPE STUDV

PLAN C , CU-3

1972 1975 190 1965 1990 1000 2010 2020

STORNMATER VOLUME 1MGI
I YR STORM RUJOFF 43 43 43 44 45 45 45 45
ANNUAL RUNOFF 742 742 142 ?so 635 83S 635 63S

SLUDGE QUANTITIES IUiIY/I
SajIMENT.BASI4 434 434 434 461 480 446 448 408
TREATMENT PLAN) 11O 170 110 11 0 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : SULIOS TO TUNNEL

STORAGE BASIN : CONCRETE

TAKE 1 8 PRESENT WORTH - CAPITAL COSTS - 1$10001

PRE SE NT
MORTH 1972 1975 1960 19s 1990 2000 2096 2026 RESIOUAl

BASIN 3493 4260 426

PIPES 163 200 20

RESIOUAL 11 TOAL 446

NET CAPITAL 3639

TABLE II 1 PRESENT WORTH - O.*N. COSTS

1972 1975 1960 195 19o90 2000 2010 .020

PLANT iSIOooY(l 0 112 172 11 % S& S6 56
SLUDGE 1 $ 3000/YA) 0 3 3 2 a 0 0 0
SEWERS I $1000/tt) 0 0 0 0 0 0 0 0

TOTAL ISIOOO/VR) 0 176 176 122 60 57 57 S?

PRESENT VALUE AT BEGIN-
NING OF PLRIOO (510001 0 72S 613 314 414 406 406 0

PREStNT IW)MTH 1 10001 0 592 357 1IS 122 61 31 0

NET O.*M. = 1319.28

TABLE III : TOTAL PRESENT WORTH

CAPITAL. £51000) 3639
O.+M. M M1000 1319
LANO 11000) 20

TOTAL 51|000) 4918

TABLE IV I ANNUAL COSTS ISI00/YRI

1972 1915 1900 1985 1990 2000 2010 2020

ANNUAL CAPITAL
RASIN 309 309 309 309 309 309 309
PIPE5 14 14 14 14 14 14 14

TOTAL O.#M. 0 176 176 122 60 S Sy 57

TOTAL A, UAL 0 Sol 501 446 384 302 302 382

NOTE 1 I ANNUAL CaISTS D) NOT INCLUN* PREESNT OUTSTAJPI)41K BONIOiO INOtBTEDNSS
N)E 2 2 AN I,.IEKNST kATL (IF 7 Pcr.irTw wAS USED i0 ALL CALCUILAIION$



STO KWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C . CU-4A

1972 1975 1980 1985 1990 2000 2010 2020

STORNMATER VOLUME (MGI
I YR STORM RUNOFF 30 31 32 32 33 34 35 35
ANNUAL RUNOFF 424 462 500 513 527 s5 642 642

SLUDGE QUANTIIES IOTIYRI
SEDIMENT.RASIN 248 270 292 300 308 336 375 375
TREATMENT PLAN! 97 106 115 118 0 0 0 0

TREATMENT SCHEME I STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING I SOLIDS TO TUNNEL

STORAGE BASIN I CONCRETE

TABLE I : PRESENT WORTH - CAPITAL COSTS - 4$10001

PRESENT
NORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 2791 3420 342

PIPES 11018 13500 1350

RESIDUAL 65 TOTAL 1692

NET CAPITAL 13744

TABLE If : PRESENT WORTH - O.+M. COSrS

1972 1975 1980 1905 1990 2000 2010 2020

PLANT (S1000/YR) 0 107 116 77 35 39 43 43
SLUDGE ISIO00u/Y) 0 1 2 1 1 0 0 0
SEWERS ISO00/YRI 0 67 67 67 67 67 67 67

TOTAL IslOOO/YR) 0 17 186 146 104 106 111 111

PRESENT VALUE AT REGIN-
NING OF PERIOD (1100) 0 744 681 515 742 764 780 0

PRESENT WORTH 1S1001 0 607 396 213 219 115 59 0

NET O.4M. 1612.66

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($1000) 13744
O.+M. ($1000) 1612
LAND (51OO) so

TOTAL ($1000) 15407

TABLE IV 3 ANNUAL COSTS (SIOOO/YR)

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 247 241 247 247 247 247 24T
PIPES 971 971 977 977 977 971 977

TOTAL O.4N. 0 17 186 146 104 106 111 111

TUAL AN'1. 0 1402 1411 1311 1329 1331 1336 1336

N)TF I A ANNUAI COSTS DO Nt)t INCEUIJ PPESLNT OUTSTA wjING BUNDEO INDEBTEDNESS
NOTE Z 2 AN INTkR$fS RATE OF 1 PLCUINT WAS USEU PUP ALL CALCULATIONS



I

STORNWATERi TREATMENT PLAUT CORPS OF ENGINEERS - SURVEY SCOPE STUfW

PLAN C . CU-40C*.D

j1112 197S 19S0 1985 1990 2000 2010 2020

SWlORNUATER VOLUME I NG)
1 YR STORM RUNOFF 230 237 245 241 249 256 269 269

NNUAL RUNOFF 3240 3540 3840 3945 4050 4400 4940 4940

SLUDGE QUANTITIES (0T/YR)
SEDIMENT.3ASIN 0 5168 5606 159 5913 6424 7212 7212

TREATMENT PLANT 0 0 2342 2406 2470 0 0 0

TREAT14ENT SCHEME . STORAGE PLUS TREATMENT ON LAND

SLUOGE HANDLING s PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN s EARTH

TABE 1 3 PRESENT WORTH - CAPITAL GOSIS - (51,4090

PRESENT
WORTH 1972 1975 1900 1965 1990 0 R01e 2020 RES IOUAL

IASEN . .... 75 .............. 1350 269

PIPES 931 1600 .11

RESIDUAL 22 TOTAL 589

NET CAPITAL 1694

TABLE 11 2 PRESENT WORTH - O.N. COSTS

1912 19S 1960 1985 1990 1000 2010 2020

PLANT 461000/YR1 0 0 160 621 473 514 143 163
SLUDGE 5I1000/YRI 0 0 151 156 160 16O 160 10
SEWERS ISIOUO/YR) 0 0 7 1 7 7

TOTAL l$IOO/YR) 0 0 920 78S 42 663 351 351

PRESENT VALUE AT BEGIN-
NING OF PERIOD (S10001 0 0 3494 2926 4654 3633 2467 0

PRESENT WORTH 1610001 0 a 2034 1214 1376 544 110 0

NET O.M. - 5360.07

TAKE Ili S TOTAL PRESENT WORTH

CAPITAL IS1OO0 1694

0.*. 4510001 360

LAND 11110001 1800

TOTAL 1610001 11454

TABLE IV 2 ANNUAL COSTS 461000/YRI

1972 1975 1900 1945 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 9? 9? 1? 9 9? 97
PIPES 11s 115 115 Lis 11s 115

TOTAL 0.#M. 0 0 920 785 642 603 354 351

TOTAL ANNUAL 0 0 13 9 5 091414

NOTE I S ANNUAL COSTS 00 NOT INCLUDE PRESINT OUTSTANDING BONDED INDEPTEDNESS

NOTE 2 a An INTEREST RATE OF I PERCENT MRS USED FOR ALL CALCULATIONS

t 6



STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C . CU-5

1972 197S 1980 1985 1990 2000 2010 2020

STURMWATER VOLUME IMG)
I YR STORM RUNOFF £41 144 147 148 ISO 154 162 162
ANNUAL RUNOFF 2044 217S 2301 2373 2439 2637 2967 2967

SLUDGE QUANTITIES IDT/YR)
SEDIENT.BASIN 1195 1272 1349 1388 1426 1542 1735 1735
TREATMENT PLANT 470 So0 530 545 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING SOLIDS TO TUNNEL

STORAGE BASIN S CONCRETE

TABLE 1 2 PRESENT WORTH - CAPITAL COSTS - (11000)

PRESENT
WORTH 1912 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 12569 15400 1540
PIPES 163 200 20

RESIDUAL 60 TOTAL 1560

NET CAPITAL 12672

TABLE 11 : PRESENT OR1H - O.*M. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT 4SIO0O1YR) 0 506 537 357 165 179 201 zol
SLUDGE SIOOO/YR) 0 8 9 8 7 0 0 0
SEWERS SIOOOYRI 0 0 0 0 0 0 0 0

TOTAL (S10001YR 0 516 347 366 173 180 202 202

PRESENT VALUE AT BEGIN-
NING OF PERIOD (51000) 0 2182 1874 1LOT 1244 1346 1425 0

PRESENT WORTH (SOO) 0 1781 1090 459 368 202 10 0

NET O.4M. 4 4011.71

TABLE 1II 2 TOTAL PRESENT WORTH

CAPITAL IS100 12672
O.+M. (SlOo) 4011
LAND Is100) 346

TOTAL IslOOO 17029

TABLE IV : ANNUAL COSTS ($1000/YR|

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 1114 1114 1114 1114 1114 1114 1114
PIPES 14 14 14 14 1* 14 14

TOTAL O.*N. 0 516 547 366 173 10 202 202

T0TAL ANNUAL 0 1646 1677 195--303 1309 1332 1332

NOTE I I ANNUAL COSTS 0 NOT INCLUDE PRESENT OUTSTANDING BONDED INDEBTEDNESS
NOTE 2 z AN INTEREST RATE UF T PERCENT WAS USED FOR ALL CALCULATIONS



I

I NNUATkR TAEATM NT PLANT CORPS GF ENGINEERS - SURVV SCOPE SIUDV

PLAN C * CU-6 LA

1112 Ills 1940 loss Is"o io. zia 8020

STORRATER VOLUNE (NGIL VA STORN RUNOFF 38 39 41 42 44 47 49 49
ANNUAL RUNOFF 526 541 568 600 633 617 r10 90

LUDGE QUANTITIES IQT/VRI
SEoNlkif.84SIN 0 198 829 876 924 9a L13 193
TRkATPENT PLANT 0 0 346 366 386 412 441 481

.REATaENT SCHENE 3 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANLING SOLIDS 70 TUNNEL

TOaAGE BASIN a CONCkETE

TABLE I 4 PRESENT hORI - CAPITAL COSTS - 461000

PRESENT
WORTH 1972 1975 1960 1985 £990 10 20o6 2020 RESIDUAL

DASAW S410 9400 1£19

IPES 994 1640 321

RES IDUAL a5 TOTAL a2#17

MET CAPITAL 6339

TABLE It a PRESENT WORTH - 0.4. COSTS

172 1975 190 1989 s 1990 2600 2096 020

LANT 41OOOYR) 0 0 112 ICs 96 l0g 53 53
LUOGE fatooo/YRI a 0 5 6 6 4 0 6
kNERS I4IOO6OiY|i 0 0 8 4 6 a 8 8

TOTAL |11000JVR1 0 0 126 119 110 114 2 622

RESENT VALUE AT BEGIN-
IING OF PENIOC 4110001 0 0 504 472 797 6.U 435 0

PRESENT WORTH 1810001 0 0 293 156 235 94 33 0

SET Oo.5. - 892.152 4

TABLE III S TOTAL PRESENT OATH

CAPITAL SiGOO) 6339
0.4*. 610001 92
LAND 161001 105

TOTAL 151000) 7297

TABLE IV 3 ANNUAL COSTS tSlO00VRI

L911 1975 1960 1965 1990 2000 2010 2020

ONNUAL CAPITAL
$AS IN 660 640 680 680 680 60
PIPES 118 118 tie 11 Its its

TOTAL G.44. 0 0 126 119 110 114 42 62

T TAL ANNUAL 0 0 915 9- 91 9 6s-86- 861

NOTE 1 6 ANNUAL COSTS 00 N! INLLUDE PASENT OUTSTANDING 80NOE INOLBTLUNESS
NOTE 2 S AN INTEREST RATE UP 1 PACI:NT WAS USED FOR ALL CALCULATIONS



STUJRMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C , CU-7*14

1912 1975 1980 1985 1990 2000 2010 2020

STORJ4WATER VULUNE ING)
I YR STORM RUNOFF 0 1 15 19 23 30 31 .6
ANNUAL RUNOFF 0 111 223 278 334 446 577 660

SLUDGE QUANTITIES IDT/YR)
SEDIMENT.BASIN 0 162 325 406 467 651 642 963

TREATMENT PLANT 0 0 136 169 203 0 0 0

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I - PRESENT WORTH- CAPITAL COSTS - 411000)

PRESENT
MORTA 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 236 570 171

PIPES 1452 3500 1050

RESIDUAL 47 TOTAL 1221

NET CAPITAL 1641

TABLE 1I1 PRESENT WORTH - O.oM. COSTS

1972 1975 1980 1965 1990 2000 2010 2020

PLANT I1000/YR) 0 0 0 39 39 52 19 21
SLUDGE ISIOO0/YR) 0 0 0 13 13 16 21 24
SEWERS IIOOO/YR) 0 0 0 17 17 17 17 17

TOTAL (SLOO/YR 0 0 0 69 69 85 57 63

PRESENT VALUE AT BEGIN-

NING OF PERIDO ($10001 0 0 0 286 S46 504 424 0

PRESENT WORTH IS10001 0 0 0 11 161 75 32 0

NET O.*4. - 388.78?

TABLE III z TOTAL PRESENT WORTH

CAPITAL 1 1000) 1641

O.M. MO00) 38
LAND ($1000) 288

TOTAL 41000) 2318

TABLE IV x ANNUAL COSTS £510001YR)

1972 1975 1980 1985 1990 2000 2010 2020

ANVAL CAPITAL
BASIN 41 41 41 41 41
PIPES 253 253 253 253 2S3

TOTAL 0.#. 0 0 0 69 69 65 57 63
I

TOTAL ANNUAL 0 0 0 364 34 360 352 358

NOTE I x ANNUAL CI) TS 03 N;jT INCLUDE PRESFNT OUTSTANDINu RONDLO INDEBTEDNfSS
OTE z : AN INTF.REST RATE OF ? PeRC&NT WAS US iI FOR ALL CALCULATIONS



I
I STONMWATER TREATMENT PLANT CWPS OF ENGINEERS - SURVEY SCOPE ST8WV

PLAN C, CM-S 1912 197S 190 1965 1990 2000 2010 2020

STORNATER VOLUME IMG)
I 1R STORM RUNOFF 0 42 64 66 89 93 95 98
ANNUAL RUNOFF 0 517 115S 1199 1243 1294 1306 1356

I SLUDGE OUANTITIES IDT/YA)
SEDIMENT.BASIN 0 843 168 1750 1014 1592 2023 2023

TREATMENT PLANT 0 0 104 731 ?s8 0 a 0

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING 3 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN a EARTH

TABLE I : PRESENT WORTH - CAPITAL COSTS - (510001

PRESENT
WORTH L92 1975 1980 1955 990 30001 010 2020 RESIDUAL

IASIN 477 620 1653

PIPES 174 3oo 59

RESIOUAL S TOTAL 223

NET CAPITAL 643

TABLE II 8 PRESENT ORTN - 0.N. COSTS

1972 1915 1950 1965 1900 OO6 a010 oz0

PLANT So1000/YRI 0 0 228 too 145 1s1 4s 45
SLUDGE (SLO00/VtR 0 0 45 47 49 41 so so
SEWERS EIsAOOORW 0 0 1 1 1 1 1 1

TOTAL ISIOOOVR) 0 0 275 231 195 200 97 91

PRESENT VALUE AT BEGIN-

NING Of PERIOD 151000) 0 0 1052 689 1392 1047 681 0

PRESENT WORTH 4510008 0 0 612 369 411 157 52 0

MET O.,M. - 1603.78

TABLE III : TOTAL PRESENT WORTH

CAPITAL (610001 643
O.*M. 151000 1603
LAND (510008 S91

TOTAL (1000) 2837

TABLE IV 2 ANNUAL COSTS I$|O00/YRI

1912 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL

BASIN 59 9 59 9 59 59
PIPES 21 21 21 21 21 21

TOTAL O.M. 0 0 215 237 196 200 97 97

TOTAL ANNUAL 0 0 356 318 217 281 Ile 1?&

NOTE I s ANNUAL COSTS DO NOT INCLUOE PRESENT OUISIANDING OkUFO INO BTE ONESS
NOTE 2 , AN INTEREST RATE 01 I PERCENT WAS USED FOR ALL CALCULATIUNS

CJ



ST RNMAIER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STk0Y

PLAN C v CU-9

1972 1975 1980 1gs 1990 2000 2010 2020

SWRKMATER VOLUME ING)
I YR STORN RUNOFF 0 0 0 0 4
ANNUAL RUNOFF 0 0 0 0 0 14 es 112

SLUDGE QUANTITIES (OT/YRI
SEOIMENT.BASIN 0 0 0 0 0 LO 129 163

TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME 3 STORAGE PLUS TREATMENT ON LAND

SLUOGE HANODLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN 3 EARTH

TABLE I s PRESENT WORTH - CAPITAL COSTS - 451000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESEIDUAL

BASIN 33 220 132

PIPES 300 2000 1200

RESIOML 51 TOTAL 1332

NET CAPITAL 282

TABLE II PRESENT WORTH - 0.4.1. COSTS

1 1972 1975 1980 1985 1990 2000 2010 2020

PLANT ISIOOO/YR) 0 0 0 0 0 2 2 3
SLUODGE ISLOOo/YR) 0 0 0 0 0 2 3 4

SEWERS 151000/YR) 0 0 0 0 0 9 9 9

TOTAL ISIOOOVRI 0 0 0 0 0 1s 16 11

PRESENT VALUE AT BEGIN-
NING OF PERIOD (S1000) 0 0 0 0 0 10 119 0

PRESENT WORTH ISI00) 0 0 0 0 0 16 9 0

NET O.4M. , 25.6606

TABLE Ill TOTAL PRESENT WORTH

CAPITAL I10001 282
O.NM. I$10001 25
LAND (41000) 24

TOTAL Is500l 331

TABLE IV 3 ANAJAL COSTS SI1000/YR)

1972 1975 1960 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN i5 15 15
PIPES 144 14'4 144

TOTAL O.4M. 00 0 0 0 15 14 17

TOTAL ANNUAL 0 0 0 0 0 1s 176 170

NOTE I I ANNUAL CUSTS DO NOT 1NCLUDE PREStNT OUTSTANDING SNOE INOLBTEDNIES$
NOTE 2 1 AN INTEAEST RATE OF I PEKCkNT WAS USED FOR ALL CALCULATIONS



I
SOIUMATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE SrOwV

PLAN C * (U-iO

T192 191s 1980 1985 1990 2000 2010 2020

STORMmATER VOLUME (MG)
I TR STORM RUNOFF 0 0 0 2 S 6 0 1!
ANlWAL. RUNOFF 0 0 0 40 so 97 121 162

SLUOGE QUANTITIES (OT/VAI
SEoINENT.BASIN 0 0 0 0 116 141 176 236
TREATMENT PLANT 0 0 0 0 48 0 0 0

TREATMENT SCHEME $ STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING 3 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN - -EARTH "

TABLE I z PRESENT WORTH - CAPITAL COSTS - ($1000)

PRESENT
WORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 19 210 107

PIPES 8 300 119

RESIDUAL a TOTAL 227

MET CAPITAL 159

TABLE If s PRESENT WORTH - O.+N. COSTS

1912 1975 1980 1985 1990 2000 2010 2020

PLANT sioooJYR) 0 0 0 0 9 11 3 5
SLUDGE 1lsOOO/VAR 0 0 0 0 3 3 4 S
SEW ERS 41000/W) 0 0 0 0 1 1 1 1

TOTAL 4S1000/YRI 0 0 0 0 14 16 9 12

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1510001 0 0 0 0 106 92 79 0

PRESENT WORTH 111000) 0 0 0 0 31 13 6 0

NET 0.44. 5 51.5649

TABLE Ill s TOTAL PRESENT WORTH

CAPITAL 411000) 159
O.*M. (SIOOOl 51

LAND (510001 34

TOTAL 5I1OOO) 245

TABLE IV z ANNUAL COSTS I$100O/YR)

1972 191$ 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 19 19 19 19
PIPES 21 21 2i 21

TOTAL O.*M. 0 0 0 0 14 16 9 12

TOT AL ANNUAL 0 0 0 0 55 $7 SI 54

NOTE I s ANNUAL COSTS 03 NOT INCLUK)E PRESLNT OUTSTANDING BaNOEC INfELSTEuNESS
NOTE 2 3 AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIONS



STORNWII(k TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUOY

PLAN C . CU-I

1972 1975 1980 1985 1990 2000 2010 Z020

STORMNATER VOIUME ING)
I YR STORM RUNOFF 0 12 24 24 24 26 27 27
ANNUAL kUNOFF 0 168 337 341 346 310 432 432

SLUDGE OUANIITIES (T/¥Y})
SEUINENT.BASIN 0 246 492 498 505 540 630 &30
TREATMENT PLANT 0 0 205 208 211 0 0 0

TREATMENT SCHEME : STURAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING & PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE I I PRESENT WORTH - CAPITAL COSTS - 451000)

PRESENT
WORTH 1972 1915 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 261 450 69

PIPES 174 300 S9

RESIDUAL 5 TOTAL 149

NET CAPITAL 430

TABLE 11 s PRESENT WORTH - O.*i. COSTS

1972 1975 1980 1985 1990 2000 2010 2020

PLANT 1$1000/vit) 0 0 66 53 40 43 14 14

SLUDGE ISiOOO/Yk) 0 0 13 13 13 13 15 15

SEWERS 41OOYRk) 0 0 1 1 1 1 1 1

TOTAL I1003/YRI 0 81 68 55 58 31 31

PRESENT VALUE AT BEGIN-

NING OF PEKIOD (S1001 0 0 308 255 400 31S 221 0

PRESENT WORTH 1000) 0 0 179 105 118 47 16 0

NET O.*M. - 467.918

TABLE III : TOTAL PRESENT WORTH

CAPITAL ($10301 430
0.#N. 111000) 467
LAND 1510003 184

TOTAL I$1000) 1082

TABLE IV : ANNUAL COSTS I1000/YR)

1912 1915 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 32 32 32 32 32 32

PIPES 21 21 21 21 21 21

TOTAL O.0N. 0 0 81 68 55 58 31 31

TOTAL AN*4JAL 0 0 135 123 109 112 85 a5

NOTE I : ANNUAl COSTS DOI NOT INCLUDE PLSENT OUTSTANrING RONOED INOEB TEONESS
NOTE 2 : AN If(ER,.ST RATE it I Pf!CfCNT WA SJSLO FOR ALL CALCULATIUNS



SI ,

S)ONNATUR TtlAUENI PLANT CORPS OF EWINE4S - SUtVEY SCOPE STUS
PLN€ , Cu-21

S1972 1915 1930 1905 1910 2000 2010 2420

STOINWAATERt VOLUME (rW&)
I To STORM tmW~F 25 31 31 32 33 35 35ANNAL tMOFF 21 42 t5 435 446 466 500 Soo

SLUIE f!WIN TIS (WOlr)
StDEHT.DASIN 0 310 621 615 651 68o 730 730TEAUMIT PLANT S 0 259 272 0 0 0

TREATMENT SCIWIE S RAGE PLUS TREATMENT ON LANO

SLUDGE AOLING : PERIODIC READVAL tO LA;DfILL OR *f.CiEL

STORAGE BASIN : EARTI

TALE I ! PRESENI IORT CAPITAL COSTS - ($103D)

PRESENT
motif£ 1972 1975 19d0 1985 1990 2000 2010 2020 RESIOUAL

BASIN 203 0 107
PIeS 601 1050 035

RESIDUi. 22 TOTAL
N15 CAPITAL 5

TABLE II : PRESENT WORTH - O..h. COSTS

1972 1975 1900 1935 1991 2000 2010 20*0

PLANT ($100 Ta) a 0 0 52 52 50 2 16
SLt EM ($1O00/YE) 0 0 0 17 17 17 Z1 18
SEWRS (1$10001 ) a 0 a 7 7 7 7 7
TOTAL (500T) 0 0 0 7-1 IT 78 TT
PRESENT VALUE AT NEG|N-
NIM& or PERIOO (S1,300) 0 0 0 315 547 420 290 0

PRESENT WORTH ($1000) 0 0 0 131 161 63 22 0

MET o.*". 379.333

TABLE III : TOTAL PRESETIT t/Oarie

CAPITAL ( 01) 782
O,4". ($130) 379
LAND ($1000) 107

TnTAL ($1000) 1268

TABLE IV : ANNUAL COSTS ($ S00JPR)

172 1975 ns3o 1905 19 200' 2o 2123

ANL CAPITAL
BASIN31 j

TOTAL O.*1M. 0 0 0 77 78 01 411

TTAL. AMUAL 0 a 2 1 17 219 1TJ-2 U
NOTE 1 MNMAL COSTS riO fec IIJCLUE PRESENT OUT TAWIfW WWNCI) INIOETC"ESS
NOTE * AN IUTE=4S RATE OP 7 PERCE16T WAS MED FOR AL CALCULATIONS



STORNWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C 0 CU-S

1972 97S 19O0 128S 1990 20,00 2ao 220

STORMWATER VOLUME ING)
I YR STORM RUNOFF 0 0 0 0 1 •3 3
ANNUAL RUNOFF 0 0 0 14 28 42 % 9

SLUDGE QUANTITIES 4OT/YRI
SEDIMENT.BASIN 0 0 0 0 40 61 Il atTREATMENT PLANT 0 0 0 0 17 a .a

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING t PERIODIC REMOVAL TO LANDFILL 04 RECYCLE

STORAGE BASIN _ EARTH .. .... .

TABLE I $ PRESENT WORTH - CAPITAL COSTS - M1W00)

PRESENT
WORTH 1972 197S 1960 1983 1990 2000 1210 240 .assou a.

BASIN 47 160 63

PIPES G8 300 U1s

RESIDUAL I IMIL 113

NET CAPITAL 128

TABLE II 8 PRESENT WORTH - O.+M. COTS

1972 1975 1960 196S 1990 2000 2010 2fl0

PLANT IsOoo/vR1 0 0 0 0 3 4 1 1
SLUDGE Islooo/VRI 0 0 0 0 1 1 a 2
SEWERS IS1OOO/YR) 0 00 0 1 1 1 1

TOTAL ISIOOOYR)" 0 0 0 0 5 7 - 5

PRESENT VALUE AT BEGIN-
NING OF PERIOD ISIOcoO 0 0 0 0 40 46 37 0

PRESENT WORTH ( 1000) 0 0 0 0 14 7 2 0

NET O.*M. - 24. 3052

TABLE I1 3 TOTAL PRESENT WORTH

CAPITAL 1510001 126
0.0M. (610001 24
LAND 1510001 12

TOTAL 4610001 165

TABLE IV I ANNUAL COSTS II6000IYRI

1972 1975 1960 198S 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 11 11 11
PIPES 21 21 i1 21

TOTAL 0.+M. 0 0 0 0 S ? S S

TOTAL ANNUAL 0 0 0 0 39 41 3N a6

NOTE I a ANNUAL CUSTS DU NOT INCLUUE PRLSENT OUTSTANDING BONDED INDESTtIDNESS
NOTE 2 8 AN INTEREST RATE OF I PEkCLNT WAS USED FOR ALL CALCULATIONS

4,.



I
STORAWATER TREATMENT PLANT COAPS OF ENGINEERS - SURVEY SLOPE STUDY
PLAN C * CU-1|6

1912 1915 1960 9g$ 1990 2000 a010 2020

STORNATER VOLUNE (NGI
I YR STORN RUNOFF 0 2 5 a7 10 13 13
ANNUAL RUNOFF 0 39 7B 98 lie Is? 196 196

SILUDGE QUANTIES COTII

SEOIMENT.BASIN a 56 113 143 172 229 286 256
TREATMENT PLANT 0 0 47 59 1 0 0 0

TREATMENT SCHEME Z STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOIVAL TO LANOFILL OR RECYCLE

STORAGE BASIN s EARTH

TABLE I I PRESENT WORTH - CAPITAL COSTS - 1$10001

PRESENT
WORTH 1972 1975 190 1965 1990 2000 2010 2020 RESIDUAL

BASIM 124 300 90

PIPES 124 300 90

RESIDUAL 6 TOTAL 180

NET CAPITAL 241

TABLE 11 1 PRESENT WORTH - O.*M. COSTS

1972 1975 1980 196s 1990 2000 2o10 2020

PLANT I 61EOOfRD 0 0 0 13 13 Is 6 6
SLUDGE ISIOOOvRI 0 0 a 4 4 5 1 7
SEWERS IsIOOO/YRI 0 0 0 1 1 1 1 1

TOTAL I$O00IYRi 0 0 0 19 19 25 i s5

PRESENT VALUE AT BEGIN-
NING OF PERIOD 110001 0 0 0 &1 160 143 106 0

PRESENT WORTH 1610001 0 0 a 33 47 21 a 0

NET O.+4. - 110. 933

TABLE III * TOTAL PRESENT WORTH

CAPITAL 1110001 241
O.*M. 4610001 110
LAND 1610003 42

TOTAL (610001 394

TABLE IV 2 ANNUAL COSTS ISIODO/YRI

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 21 21 21 21 21
PIPES 21 21 21 21 21

TOTAL 0.4m. 0 0 0 19 19 25 Is 15

TOTAL ANNUAL --- 0 0 0 63 63 -69 5 d

NOTE 1 8 ANNUAL COSTS 00 NOT INCLUOD PRESENT OUISIANnING BONDED INOEBIONESS
NOTE 2 2 AN INTEIIF-T RATE Of 1 PERCkNT WAS USkD FOR AIL CALCULATIONS



STORNUATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C s CU-1l

1912 197S 1980 19a1 1990 2000 2010 2020

SIORNWATER VOLUME ING$
I YR STORN RUNOFF 0 1 3 4 9 7 9 10

ANNUAL RUNOFF 0 30 60 74 99 102 138 149

SLUDGE QUANTITIES IDTIYRI
SEOINENT.BASIN 0 43 87 108 129 146 201 21?

TREATMENT PLANT 0 0 36 45 54 0 a a

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I a PRESENT NORTH - CAPITAL COSTS - ($1OOl

PRESENT
WORTH 1972 1975 1900 1965 1990 2000 2010 2020 RIESIOUAL

BASIN to? 260 70

PIPES 1269 3060 910

RESIDUAL 38 TOTAL 996

NET CAPITAL 1338

TABLE I S PRESENT WORTH - O.M. COSTS

1972 1975 1900 196 1990 2000 2010 2020

PLANT ISIO0O0/YR) 0 0 0 10 10 11 4 4
SLUDGE 4S100/YRI 0 0 0 3 3 3 5 5
SEWERS IS1OOO/YRI 0 0 0 1 Is is Is Is

TOTAL (S1000/YRI 0 0 0 29 29 30 24 25

PRESENT VALUE AT BEGIN-
NING OF PERIOD I10001 O0 0 0 119 211 196 IT? 0

PRESENT WORTH 45LO001 0 0 0 49 62 29 13 0

MET D.*R. - 159.311

TABLE 11 3 TOTAL PRESENT WORTH

CAPITAL I$1ODO) 1338

O..M. 611000) 155
LAND 110001 31

TOTAL 6110001 1525

TABLE IV s ANNUAL COSTS ISiOOOlYR)

1972 1975 1960 1965 1990 2000 2010 2020

AN4UAL CAPITAL
BASIN is is &a Is 1
PIPES 221 221 221 221 221

TOTAL O.04. 0 0 0 29 29 30 24 25

TOTAL ANNUAL 0 - 0 0 269 269 211 265 266

NOTE I 8 ANNUAL COSTS DO NOT INCLUDE PRESENT OUTSTANDING BONDED INDEUTEDNESS
NOTE 2 s AN INTEREST RATE OF I PERCENT WAS USED FOR ALL CALCULATIUNS



STORNIMATER TREATMENT PLANT CORPS Of ENGINEERS - SURVEY SCOPE STUDY

PLAN C * CU-ZI

12 1915 1960 198S 1990 2000 2010 2020

STORNMWATER VOLUM1E 4RG)

I YR STORK RUNOFF 0 0 0 3 6 7 9 t0

ANNUAL RUNOFF a 0 0 45 91 108 135 L63

SLUDGE OUANTITIES |oTfYRI
SEDINENT.BASIN 0 0 0 0 132 AS? 197 231

TREATMENT PLANT 0 0 0 0 55 0 0 0

TREATMENT SCHEME : STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN I EARTH

TABLE 1 3 PRESENT WORTH - CAPITAL COSTS - (SlO00

PRESENT
WORTH 197* 1975 1980 1985 1990 2e0 a&* 200 RESIDUAL

BASIN 19 270 107

PIPES I18 400 159

RESIDUAL to TOTAL 267

MET CAPITAL 181

TAIE II 1 PRESENT WORTH - O.+M. COSTS

1972 1915 1980 1985 1990 2000 2010 2020

PLANT i$looo1 Y|ts 0 0 0 0 10 12 4 S

SLUDGE ISIOOOlY)R 0 0 0 a 3 3 4 5
NERS ISICOO/1R) 0 0 0 a 1 1 1 1

TOTAL (IIOOO/YR) 0 0 0 0 16 18 11 13

PRESENT VALUE AT BEGIN-
MING OF PERIOD 151000) 0 0 0 O L2n 10 86 0

PRESENT WORTH (510001 0 0 0 0 36 IS 6 0

NET O.+M. - S&.6283

TABLE III TOIAL PRESENT wURIH

CAPITAL ($10001 187
0.4M. 1610001 so
LANO I$1000) 33

TOTAL (310001 Z79

TABLE IV : ANNUAL COSTS I$IOO/YRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 19 19 L9 19

PIPES 28 28 28 28

TOTAL O.oM. 0 0 0 0 16 18 11 13

TOTAL ANNUAL 0 0 0 0 64 67 59 61

NaE I : ANNUAL COSTS [XI WiT INCLU3F PRfSLNT OUTSTANOING SONOEO INOC61IONESS
NOTE 2 S AN INTEREST RAiL .F 7 PERCLNI hlkS USLO FOR ALI CALCULATIJNS



STOANNATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE SMS?

PLAN C 9 CU-22

1972 1975 1960 1985 1990 2000 2010 2020

STORNWATER VOLUME (IGI
I VR STOR04 RUNOFF 0 a 0 2 4 4 S 1
ANNUAL RUNOFF 0 0 0 30 61 72 91 109

SLUDGE QUANTITIES T/YR)_
SEOINENT.BASIN 0 0 0 69 101 132 ISO
TREATMENT PLANT 0 0 0 0 37. 0 0 0

TREATMENT "CHENE 3 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING : PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN t EARTH

TABLE 1 3 PRESENT NORTH - CAPITAL COSTS - (1*100

PRE.ENT
WORTH 1972 1975 1980 1965 1990 2000 *olo 2620 RESIDUAL

BASIN 65 220 87
PIPES lie 400 199

RESIDUAL 1 TOTAL 247

NET CAPITAL 173

TABLE 11 $ PRESENT NORTH - 0.oN. COS]$

1972 1975 1980 1965 1990 2000 2010 020

PLANT tS1OOO/YRi 0 a 0 0 7 0 3 3
SLUDGE 1IO00/YRi 0 a 0 0 2 2 3 3
SEWERS ISIOOO/YR) 0 a 0 0 1 1 1 1

TOTAL |(1000/YRI 0 0 0 0 11 13 6 9

PRESENT VALUE AT BEGIN-
NING OF PERIOD ISIO0O) 0 0 0 0 86 15 62 0

PRESENT WORTH ($10001 0 a 0 0 2S 11 4 0

NET ,.N. 41.6463

TABLE 1II 3 TOTAL PRESENT WORTH

CAPITAL (61000) 173
O. .. ($1000) 41

LAND (810001 22

TOTAL M51000) 237

TABLE IV 3 ANNUAL COSTS $1000/VRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN is i5 1s IS
PIPES 26 26 28 28

TOTAL U.f,. 0 0 0 0 11 13 6 9

TOT L AN i4WA 0 0 0 0 5 - 57 53 54

NOTE I v ANNUAL COSTS O NOT INCLUUL PRESENT UUTSIA4DING BONDED INOEBTEONESS
NOTF 2 a AN INTEREST RATE OF 7 PEKCENr WAS USED FOR ALL CALCULATIONS

6!



Im

STOP"WlAIE,, I&AINI*NT PLANT CO.P$ F EkGIEERS -S SURVEY SCOPE STUDY

PLAN C * CU-23

1972 19P) 1980 1985 1990 2000 2010 2020

STCRNMATk VLUE 1NGC
AYkSTLR RUNLIFF .0. 1 2 - . 2 - 5 7 7
ANNUAL KIUNFF 0 27 55 55 55 81 Los 119

SLWUGE OUANTI7EES IDTIYK|
SEDINlNT.RASIN 4A 40 80 80 80 Its 157 173
TREAIEN1 PLANT 0 0 33 33 33 0 0 0

TREATMENT SCHEM4E : STORAGE PLUS TREATMENT UN LAND

SLUOGE HANDLING : PERJUOIC REMUVAL TO LANDFILL GR RECYCLE

STORAGE BASIN : EARTH

TABLE 1 & PRESENT b-GRI - CAPITAL COSTS - 1$1000)

PRESENT
WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 95 230 69

PIPES 962 2320 696

RESIDUAL 29 TOTAL 765

NET CAPITAL L05

TABLE i 3 PRESENT WORTH - O.+N. COSTS

1972 1975 1980 L985 1990 2000 zoO 2020

PLANT SIOou/YRI 0 0 0 6 6 9 3 3
SLUDGE I1$]OO/Vi( 0 0 0 2 2 2 3 4
SfWERS ISOOIVR) 0 0 1 O IL 1 11 11

TOTAL 161000/YR 0 0 0 20 20 24 19 19

PRESENT VALUE AT BEGIN-
NING OF PraiIOU M10001 0 2 15M 151 136 0

PRESENT WORIH ISIOUO| 0 0 0 34 45 22 10 0

NET 0.04. = 113.582

TABLE III I TOTAL PAESENT WOPMkI

CAPITAL (SLOOO) 1028

O.*e. I$81000 113

LANC I1000) 25

TLTAL (51000) 1166

TAbLE IV S ANNUAL LL.STS $*1000/YR)

1912 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 16 16 16 1b 16
PIPES 161 161 167 167 167

TOTAL O.*M. 0 0 0 20 20 24 19 19

TUTAL ANNUAL O 0 0 204 lu4 208 203 204

NOTE 1 3 ANNUAl COStS CO NUi INLLULI PRLSLKI OUTSTANDING EUN1L3 INOEBTE1ONt SS
NOTE 2 1 AN INIEtSf KAlI Uf I PLKLENI WAS U.cO IOR ALL CALCULATIUNS



STORMWATER TREATMENT PLANT CORPS OF ENGINEERS - SURVEY SCOPE STV@V

PLAN C 9 CU-24

1972 197S 1980 1i8s 1990 2000 2010 1020

STORNATER VOLUME ING)
I VR STORK RUNOFF a 5 10 12 Is 20 2S t
ANNUAL RUNOFF 0 ?4 149 16 223 2v? 372 372

SLUDGE QUANTITIES (DT/YR)
SEOIMEN.SASIN 0 108 21? 271 .325 433 543 543
TREATMENT PLANT 0 0 90 113 136 0 0 0

TREATMENT SCHEME S STORAGE PLUS TREATM4ENT ON LAND

SLUOGE HANOLING I PERIODIC REMOVAL TO LANOFILL OR RECYCLE

STORAGE BASIN S EARTH

TABLE I t PRESENT WORTH - CAPITAL COSTS - 5100

PRESENT
NORTH 1972 197s 1960 13s 1990 20O 2010 2020 UESIOUAL

BASIN 174 420 126

PIPES 124 300 90

RESIDUAL & TOM 216

NET CAPITAl. 290

TABLE 11 1 PRESENT WORTH - O.4,M. COSTS

..... ..... 19. 2 - 191S .1960 1965 . 1990 _ a000 . *o1 . 2020

PLANT IslooDval 0 0 0 24 24 34 12 12
SLUDGE I4SOOOVRI 0 0 0 8 a to Is 1
SEvERS 451000/VRI 0 0 0 1 1 1 1 1

TOTAL 641000/YRI 0 0 0 36 34 47 - 2 27

PRESENT VALUE AT BEGIN-
NING OF PERIOD (110001 0 0 0 149 293 261 192 0

PRESENT WORTH (510001 0 0 0 61 64 39 14 0

NET O.N. *. 202.6T4

TABLE 11I I TOTAL PRESENT WORTH

CAPITAL ISOOO "90
O.*N. ISLOOO) 202
LAND M51OO0 19

TOTAL 4610001 572

TABLE IV I ANNUAL COSTS ISIOOOIYRI

1912 1975 1940 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 30 30 30 o 30
PIPES 21 21 21 21 21

TOTAL O.+M. 0 0 0 36 36 47 *1 2?

TOTAL ANNUAL 0 -0 -0 - B 99 719 79

NOTE I S ANNUAL COSTS 00 NUT INCLUOE PRESENT OUTSTANDING BONOED INOEDTNESS
MOTE 2 S AN INTEREST RATE OF ? PERCENT WAS USED FOR ALL CALCULATIONS

- . .. . . .. .. . . . . . . ., ... . _ , l .. .a , . ,6,



€:'O' TER TREATIENT PLANT GORPS OF ENGINEERS - SUKVEY SCOPE STUDY

PLAN C , CU-33

JL972 1975 1980 1985 1990 2000 2010 2020

STORMUATER VOLUME IMG)I VRq STORM RUNOFF 0 1 2 3 S 7 8 a

ANNUAL RUNOFF 0 27 54 67 81 too 134 134

SLUDGE OUANTITIES OT/YRI
SEDIMENToBASIN 0 39 78 98 118 157 195 195
TREATMENT PLANT 0 0 32 4L 49 0 0 0

TREATMENT SCHEME 2 STORAGE PLUS TREATMENT ON LAND

SLUDGE HANDLING 3 PERIODIC REMOVAL TO LANDFILL OR RECYCLE

STORAGE BASIN : EARTH

TABLE 1 3 PRESENT WORTH - CAPITAL COSTS - SI000)

PRESTENT

WORTH 1972 1975 1980 1985 1990 2000 2010 2020 RESIDUAL

BASIN 103 250 75

PIPES 1124 2710 813

RESIDUAL 34 TOTAL 838

NET CAPITAL 1193

TABLE 11 : PRESENT WORTH - O.+M. COSTS

1972 1975 iao 1985 1990 2000 2010 2020

PLANT (SLO00YRI 0 0 0 9 9 12 4 4
SLUDGE 4$1000/YRI 0 0 0 3 3 3 4 4
SEWERS I$1000/YRj 0 0 0 13 13 13 13 13

TOTAL I$sIOOO/YR) 0 0 0 26 26 30 22 22

PRESENT VALUE AT BEGIN-
NING OF PERIOU W510OO) 0 0 0 107 197 186 160 0

PRESENT WORTH 1$10001 0 a 04 so 2? 12 0

NET O*N. 143.422

TABLE III TOTAL PRESENT WOKTH

CAPITAL ($10001 1193
O..N. ($10001 143
LAND I1000) 6

TOTAL 4$1000) 1343

TABLE IV i ANNUAL COSTS ISIO00/YR)

1972 1975 1980 1965 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 18 18 18 1 is
PIPES 196 196 196 196 196

TOTAL O.*4(. 0 0 0 26 26, 30 22 22

TOTAL ANNUAL 0 0 0 240 240 244 23 237

NOTE I : ANNUAL COSTS 00 NOT INCLUDE PRESENT UUTSTANOING BUNOLD INOEBTEONESS
NOTE 2 : AN INTEREST RATE OF 7 PERCENT WAS USED FOR ALL CALCULATIONS

-



STORNWATER IREATME4T PLANT CORPS OF ENGINEERS - SURVEY SCOPE STUDY

PLAN C , CU-SIA+58

1912 1975 1980 1965 1990 2000 2010 2020

STOAMMATER W]LtlE (MGI
1 YR STLRK RUNUFF 0 2 5 23 4. 46 54 59
ANN4UAL RUiAGFF 0 32 44 335 604 693 79t? 67

SLUDGE QUANTITIES IDT/YRI

SEOINENT.BASIN 0 46 93 469 664 1011 1143 1265
TREATMENT PLANT 0 0 0 0 0 0 0 0

TREATMENT SCHEME STORAGE PLUS TREATMENT AT MUNICIPAL PLANT

SLUDGE HANDLING PERIODIC RENUVAL TO LANDFILL OR RECYCLE

STORAGE BASIN EARTH

TABLE I - PRESENT WORTH - CAPITAL COSTS - |$10001

PRESENT
WORTH 1972 197S 1980 1985 1990 2000 2010 2020 RESIOUAL

BASIN 203 3SO 69
BASIN 136 4l 13
PIPES 1996 3430 685
PIPES 8 300 119

RESIDUAL 41 TOTAL 1059

NET CAPITAL 2383

TABLE It 3 PRESENT NORTH - O.N. COSTS

1972 1975 1960 1985 1990 2000 2010 2020

PLANT I61000/YR) 0 0 2 11 19 22 26 28
SLUDGE 61000/YkI 0 0 2 12 22 25 29 31
SEWERS (SIOOOIYR) 0 0 1? 17 18 16 is to

TOIAL ISIOOO/YR) 0 0 21 40 60 66 7' To

PRESENT VALUE AT BEGIN-
NING OF PERIOD 1510001 0 0 127 207 .44 4104- 31 . O -

PRESENT WORTH 1510005 0 0 7. 86 132 74 41 0

NET O.#M. - 406.044

TABLE III I TOTAL PRESENT WORTH

CAPITAL (510001 Z363
O.41. 151000) 408
LAND (110002 9?

TOTAL 1610001 2686

TABLE IV 2 ANNUAL COSTS (SIOOO/YRI

1972 1975 1980 1985 1990 2000 2010 2020

ANNUAL CAPITAL
BASIN 25 25 2s 2s 25 25
BASIN 33 33 33 33
PIPES 241 248 246 246 248 48
PIPES 21 21 21 21

TOTAL O.oN. 0 0 21 '0 G0 444 i6

TOTAL ANNUAL 0- 295 314 389 395 0 40?

NOTE I S ANNUAL COSTS On NOT INCLUDE PRESENT OUVSTAN)ING BONDED 1N4ESTED4ESS
NOTE 2 2 AN INTEREST AATE OF 7 PtAFNE WAS USED FOR ALL CALCULATIONS
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SUPPLEMENTAL APPENDIX
PLAN A TO LEVEL 1

This supplemental appendix presents cost data for Plan A only to

Level 1 for comparison to the Plan A to Level 2 cost. These two

costs when compared will indicate the cost of achieving a higher water

quality (Level 2). This illustrates the economic impact of the new

Federal "no discharge" legislation. It is important to understand that

the "no discharge" or Level 2 criteria is that which has been

interpreted by the Corps of Engineers.

This plan has been done to the same degree of effort as was

performed to arrive at the cost of Plans A, B 6 C in the Technical

Appendix Phase III.

The development of this plan is the same as Plan A to Level 2

until 1983-85. At this time, all treatment facilities would have attained

Level 1 treatment and would be expanded as necessary at Level 1 degree

of treatment instead of being upgraded to meet Level 2 standards.

Both plans, Plan A to Level 1 and Plan A to Level 2, have the same

facilities locations. The locations and degree of regionalization were

optimized for the Level 2 cost and may not be, in fact, optimized for

the Level 1 cost which has lower unit cost both in capital and operations

and maintenance.

Table SA-I is the same as Table IV-l* and shows the municipal-industrial

wastewater treated by decade. Table SA-2 gives the sludge volumes for

disposal. This is comparable to Table IV-4; however, sludge volumes

are less for Plan A to Level I because of the reduction in the removal

of suspended solids and decrease in chemical additions.

*All tables referred to are in Appendix 1, Plan Formulation Technical - Part II



Each municipal plant in Plan A to Level 1 is described in

Table SA-3. Again, this table is comparable to Table IV-7. Basically,

the only change is in not upgrading the plants to Level 2. Table SA-4

shows the sludge disposal schemes and is the same as Table IV-10.

Table SA-S gives the storm runoff volumes. Again, the locations

and size of the stormwater facilities do not change and would be the

same as described in Table IV-14, except the term advanced stormwater

treatment plant is not applicable since only Level 1 treatment is

provided.

The costs were computed using the basic data as described above,

unit costs as presented in Technical Appendix Phase II, the same techniques

used in Technical Appendix Phase III to assure the comparability. The

total present worth of Plan A to Level 1 is shown in Table SA-6 compared

to the Plans A, B 4 C to Level 2.

TABLE SA-6

TOTAL PRESENT WORT

(In $1,000 - Factor 7%)

Plan A - Level 1 2,661,759

Plan A - Level 2 3,470,S00'

Plan B - Level 2 3,360,600'

Plan C - Level 2 3,227,500-

*from Table V-1

The total present worth for each municipal plant is shown in

Table SA-7 ai.d is comparable to Table V-4. The summation of the

individual plant worths with the addition of the contingencies, industrial

pretreatment, and storm runoff is shown in Table SA-8 for Plan A to

Level 1 as compared to Plan A to Level 2. (See Table V-2, pg. V 12, Plan

Formulation Part II)



Total annual costs of Plan A to Level I and Plan A to Level 2 I
are compared in Table SA-9#. Capital expenditures, annual capital and I
operation and maintenance costs for each plant for the 1972-2020

time frame are shown on Tables SA-10, 11 and 12. These are comparable I
to Table V-10. Tables SA-13 and SA-14 compares chemical usage for

mnicipal flows and stormwater flows, respectively, of Plan A to Level 1 1
and Level 2. Table SA-lS compares electrical requirements of Plan A to

~ILevel I and Level 2. Table SA-10 compares manpower needs.

II
I
I
I
I
I
I

* See Table V-6, pg. V 17, Plan Formulation Part II. j

1



TABLE SA-1

PLAN A - LEVEL 1

!UNICIPAL/INDUSTRIAL WASTEWATER
(MGD)

i PLANT 1972 1980 1990 2000 2010 2020

Lake Erie

Cleveland Easterly 125.00 140.00 148.00 158.00 164.00 172.00
Cleveland Westerly 35.91 37.14 39.69 41.22 42.75 45.18
Euclid 14.53 19.11 24.05 28.60 33.63 37.34
Rocky River 7.14 11.11 14.39 16.77 19.72 22.05

Total 182.58 207.36 226.13 244.59 260.10 276.57

Rocky River Basin
Lakewood 17.11 18.00 19.00 19.00 20.00 21.00
Liverpool 3.08 6.69 9.40 12.24 15.85 20.09

Total 20.19 24.69 28.40 31.24 35.85 41.09

Cuyahoga River Basin
Akron 71.00 84.09 97.83 111.33 129.03 149.67
Auburn Township 0.17 0.28 0.39 0.53 0.69 0.84
Burton 0.18 0.32 0.45 O.56 0.72 0.91
Butternut Creek 0.24 0.37 0.50 0.66 0.89 1.17
Chardon* 0.03 0.07 0.10 0.13 0.17 0.20
Cleveland Southerly 101.65 129.24 182.52 206.15 225.21 234.20
East Claridon 0.08 0.14 0.21 0.31 0.39 0.48
Kent 5.83 10.68 15.93 20.15 24.65 28.41
Mantua 0.29 0.37 0.47 0.,8 0.74 0.86
Middlefield 0.77 1.06 1.42 1.72 2.23 2.70
Randolph 0.20 0.30 0.40 0.50 0.65 0.75
Ravenna 2.05 3.35 5.41 8.53 10.60 12.34
Troy Township 0.09 0.15 0.21 0.29 0.38 0.47

Total 182.58 230.42 305.84 351.44 396.35 433.00

Chagrin River Basin
Aurora Central 0.22 0.60 1.32 1.73 2.31 2.98
Chagrin E. Branch 0.49 0.72 1.00 1.25 1.58 1.95
Chagrin Falls 0.81 1.35 2.05 2.53 3.08 3.58
Fairmount Road 0.07 0.54 1.55 2.14 2.80 3.40
Fowler's Mill 0.42 0.64 0.88 1.14 1.54 1.98
McFarland Creek 0.18 0.63 1.90 2.66 3.52 4.29
Newbury Township 0.33 0.50 0.69 0.90 1.13 1.54
Willoughby-Eastlake 5.55 7.92 11.61 15.07 18.96 22.27

Total 8.07 12.90 21.00 27.42 34.92 41.99

Interim Plants 20.10 21.21

Grand Total 413.52 496.58 581.37 654.69 727.22 792.65

Chardon is treated out of the Study Area and is not costed in this plan.



1
TABLE SA-2

PLAN A- LEVEL I

SLUDGE VOLUMES FOR DISPOSAL
(Dry Tons Per Day - DT/Day)

PLANT 1972 1980 1990 2000 2010 2020

Lake Erie
Cleveland Easterly 84.80 94.98 100.40 107.19 111.26 116.68
Cleveland Westerly 30.88 31.94 34.13 35.45 36.76 38.85
Euclid 9.86 12.96 16.32 19.40 22.81 25.33
Rocky River 3.20 4.98 6.45 7.51 8.83 9.88

Total 128.74 144.86 157.30 169.SS 179.66 190.74 I
Rocky River Basin

Lakewood 11.61 12.21 12.89 12.89 13.57 14.2S
Liverpool 2.09 4.S4 6.38 8.30 10.7S 13.64

Total 13.70 16.75 19.27 21.19 24.32 27.89

Cuyahoga River Basin
Akron 48.17 57.OS 66.37 7S.53 87.53 101.54
Auburn Township 0.12 0.19 O.26 0.36 0.47 0.57
Burton 0.12 0.22 0.30 0.38 0.49 0.62
Butternut Creek 0.16 0.25 0.34 0.45 0.60 0.79
Cleveland Southerly 68.69 87.68 123.82 139.85 152.78 158.88
East Claridon 0.0S 0.09 0.14 0.21 0.26 0.33
Mantua 0.19 0.25 0.32 0.39 0.50 0.58
Middlefield 0.52 0.72 0.96 1.17 1.51 1.83
New Kent S.01 9.18 13.70 17.33 21.20 24.43
Randolph 0.14 0.20 0.27 0..34 0.44 0.51
Ravenna 1.39 2.27 3.67 5.79 7.19 8.37
Troy Township 0.06 0.10 0.14 0.20 0.26 0.32

Total 124.89 158.20 210.29 242.00 273.23 298.77

Chagrin River Basin I
Aurora Central 0.15 0.41 0.90 1.17 1.57 2.02
Chagrin E. Branch 0.33 0.49 0.68 0.85 1.07 1.32
Chagrin Falls 0.55 0.91 1.39 1.71 2.09 2.43
Fairmount Road 0.05 0.37 1.05 1.45 1.90 2.31
Fowler's Mill 0.28 0.43 0.93 1.21 1.63 2.10
McFarland Creek 0.12 0.43 1.29 1.80 2.39 2.91
Newbury Township 0.22 0.34 0.47 0.61 0.77 1.04 f
Willoughby-Eastlake 2.29 5.37 7.87 10.22 12.86 1S.11

Total 3.99 8.75 14.58 19.02 24.28 29.24

Grand Total 271.33 328.56 401.44 4S1.76 501.49 546.64 I
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ITABLE SA-5

PLAN A - LEVEL 1

STORM RUNOFF
AVERAGE ANNUAL VOLUMES TO BE TREATED

(Millions of Gallons per Year - MG/Year)

Type of Treatment Facility 1980 1990 2000 2010 2020

Advanced Stormwater
Treatment Plant 8,422 27,302 34,700 38,428 41,260

IMunicipal Sewage
Treatment Plant 6,976 22,848 25,871 28,448 29,997

TOTAL 15,398 50,150 60,571 66,876 71,257

L
I
I
I
I
I
I
I
I
I
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TABLE SA-7

TOTAL PRESENT WORTH
(In' l,000 - Factor 7) I

Plant Plan A - Level I Plan A - Level2 I
Randolph 2260 2609

Now Kent 27231 28328

Burton 2559 2956

Mantua 2309 2767 1
Butternut Creek 3201 3730

Chardon 258 241 !

East Claridon 973 1208

Troy Township 897 1127

Auburn Township 2207 2623

Ravenna 13174 15864

Aurora Central 5696 6771 1
Fairmount Road 5886 7092

Powlers Mill 4722 5545 

Newbury Township 2978 3648

Chagrin Falls 7682 9020

Chagrin East Branch 5280 6154

Liverpool 33737 38221

Middlefield 5661 6737 1
McFarland Creek 9372 10799

Akron 132018 161575 i
Euclid 35826 43744

Lakewood 32988 38688

Rocky River 21399 22687

Willoughby-Eastlake 19502 24221

Easterly 176860 221569 1
Southerly 273851 323350

Westerly 81109 84303 1
Interim Plants 36818 36818

Strip-Mine Pipeline 10232 10232 n

TOTAL 9S6686 1122627

LAI
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TABLE SA-9 I
ANNUAL CAPITAL AND OPERATION AND MAINTENANCE COSTS

(In $1,000 - Factor 7%) I
1972 1980 1990 2000 2010 2020

PLAN A - LEVEL 11

Itmicipal/Industrial

Capital 226 25,432 44,304 66,795 66,329 65,616
0 4 M 30,581 39,930 43,254 45,918 51,180 56,136

Storm Rumoff I
Capital 0 51,991 63,817 69,326 69,303 69,31,9
0 4 M 0 7,111 9,412 11,217 12,269 12,943

Contingencies 6 32,634 42,968 52,261 53,377 54,294

TOTAL 36,990 157,098 203,755 235,517 242,458 258,308 i

PLAN A - LEVEL 2 1
3&micipal/Industrial

Capital 300 25,600 60,200 80,100 79,700 79,700
0 4 M 31,000 40,300 58,300 63,000 70,300 77,000

Storm Ruhoff I
Capital 500 53,200 91,100 100,500 100,400 100,400
0 4 M 0 7,100 18,200 22,000 24,200 25,700

Contingencies 6 33,100 60,700 71,200 72.900 74,500

TOTAL 38,200 159,300 288,500 336,800 347,500 357,300

~I

~I

I
I

L , ._ J
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TABLE SA-11

PLAN A - LEVEL I

ANNUAL CAPITAL COSTS
(In $1,000/Yr. - Factor 7%)

Plant 1972 1975 1980 1985 1990 2000 2010 2020

Randolph - 78 88 114 150 160 175 176

New Kent - 1006 1006 1006 1463 1463 1463 1463

Burton - 68 105 134 209 228 228 228 i
NMantua - 71 82 82 147 158 174 174

Butternut Creek 0 110 155 156 251 264 287 287

Chardon - - 29 29 30 30 30 30

East Claridon - 38 39 40 79 81 82 82

Troy Township - 28 30 30 76 78 79 79

Auburn Township - 61 96 •96 168 179 195 195

Ravenna - 463 463 462 938 1039 1039 1039

Aurora Central 2 164 163 258 519 544 577 577

Pairmount Road - 229 259 261 So0 526 559 558

Powlers Will - 196 210 211 347 365 394 394

Newbury Township 1 82 82 83 231 232 232 231

Chagrin Falls 12 261 325 326 518 609 664 664

Chagrin E. Branch 1 197 252 253 385 402 428 327

Liverpool - 1613 1613 1920 2661 2703 2751 2751

Niddlefield 0 186 216 217 369 392 420 419 B
McFarland Creek - 491 525 526 762 791 827 827

Akron 8 1492 1624 4976 5236 8246 8246 8246

Euclid - 686 708 714 1524 2449 2448 2395

Lakewood - 726 735 742 982 1707 1714 1715

Rocky River - 29 202 210 883 1542 1551 1551

Willoughby-Eastlake - 133 744 745 1210 1626 1679 1679 I
Easterly 2525 2517 2526 3743 11432 11432 11432

Southerly 200 7007 8734 10825 13414 21894 21895 21336

Westerly - 3316 3256 3316 4802 4802 4802 4802

Interim Plants 2 1080 1080 1080 1080 1080 2 2

Strip-Nine Pipeline 0 65 94 94 1627 1773 1956 1956

TOTAL 226 22401 25432 31432 44304 66795 66329 65616 I



TABLE SA-12

PLAN A - LEVEL 1

ANNUAL OPERATION AND MAINTENANCE COSTS
(In $1,000/Yr.)

Plant 1972 1975 1980 1985 1990 2000 2010 2020

Randolph 32 57 66 80 93 117 141 157

New Kent 487 713 916 1065 1186 1494 1823 2097

Burton 28 56 71 87 103 126 153 184

Mantua 45 67 77 91 104 126 150 169

Butternut Creek 37 62 82 95 110 139 172 218

Chardon - - 2 2 2 2 2 2

East Claridon 13 19 24 31 38 55 68 84

Troy Township 14 20 24 31 36 50 65

Auburn Township 26 50 61 72 91 119 144 168

Ravenna 210 284 351 418 467 732 908 1036

Aurora Central 32 77 119 170 216 266 348 44

Fairmount Road 9 64 103 176 240 311 400 489

Fowlers Mill 66 108 132 147 158 192 252 326

Newbury Township 52 82 102 117 134 163 198 271

Chagrin Falls 107 172 225 257 303 359 435 512

Chagrin E. Branch 76 120 150 167 179 211 260 322

Liverpool 298 576 782 872 922 1176 1508 1882

Middlefield 110 160 194 214 229 263 336 412

McFarland Creek 23 90 129 218 291 375 488 596

Akron 4688 6158 6681 7098 6105 6944 8044 9327

Euclid 1146 1535 1740 1921 1592 1893 2226 2471

Lakewood 1388 1725 1771 1769 1448 1448 1524 1598

Rocky River 638 920 1120 1228 1342 1540 1782 1975

Willoughby-Eastlake 264 441 657 807 1070 1382 1630 1910

Easterly 8979 9517 10063 9654 9206 9828 10201 10698

Southerly 7301 8391 9502 10661 11649 13118 14302 14861

Westerly 2621 2666 2771 2804 2897 3009 3120 3298

Interim Plants 1891 2506 1975 2306 2633 0 0 0

Strip-Mine Pipeline 0 35 40 45 410 480 500 526

TOTAL 30581 36671 39930 42603 43254 45918 51180 56136

I
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TABLE SA-13

CHEMICAL REQUIREMENTS - 14MICIPAL FLOWS I
(TONS/DAY)

Chlorine Alum Polymer Methanol Lime

Plan A, Level 2 I
1980 35.7 23.1 1.0 - 133.0

1990 38.6 31.5 1.2 108.4 175.6 i

2000 43.1 35.2 1.4 121.0 196.0

2010 48.0 39.0 1.5 134.4 217.8

2020 52.6 42.5 1.7 146.4 238.0

Plan A, Level 1 1
1980 35.7 23.1 1.0 - 133.0

1990 43.0 28.6 1.2 - 162.8 I
2000 48.0 32.0 1.4 - 181.6

2010 53.4 35.5 1.5 - 202.0

2020 58.4 38.7 1.7 - 220.S I

I
I
I
I
I



TABLE SA-14

OMEMICAL REQUIREMENTS - STORIIWATER FLOWS
(TONS/DAY)

Granular Powdered
Activated Activated

Chlorine Alum Polymer Methanol Lime Carbon Carbon

Plan A, Level 2

1980 2.6 2.7 .1 - 12.7 -

1990 8.9 5.2 .4 12.6 27.7 1.0 32.7

2000 9.6 5.9 .5 14.4 31.1 1.2 41.9

2010 10.1 6.5 .5 16.0 33.5 1.3 45.0

2020 10.2 6.7 .6 17.0 34.6 1.5 49.9

Plan A, Level 1

1980 2.6 2.7 .09 - 12.7 -

1990 3.6 3.3 .12 - 16.3 -

2000 4.0 3.8 .14 - 18.4 -

2010 4.3 4.2 .1S - 20.3 -

2020 4.S 4.5 .16 - 21.4 -



TABLE SA-l5

POWER REQUIREMENTS, MEGA WATT HOURS PER DAY

1980 1990 2000 2010 2020

Plan A (Level 2) 1362 1788 2028 2229 2414

Plan A (Level 1) 1362 1548 1764 1944 2105

TABLE SA-16

MANPOWER REQUIREMENTS

MUNICIPAL PLANTS

Engineers Chemists Supervisors Operators Others Total

Plan A (Level 2) 40 20 70 210 670 1010

Plan A (Level 1) 34 17 58 175 560 844

STORMWATER PLANTS

Engineers Chemists Supervisors Operators Others Total

Plan A (Level 2) 15 30 55 200 1200 1SOO

Plan A (Level 1) 13 25 46 166 1000 1250
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