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* CHAPTER 1

INTRODUCTION

A .~~ Purpose

This study is concerned with the formulation, design, and

— assessment of the impacts of alternative plans for area—wide

was tewater management for the Cleveland—Akron Metropolitan and

Three Rivera Watershed Areas in Northern Ohio. The basic waste—

water sources considered in the study are municipal 8evage,

industrial waste flows, and combined and separate urban stormvater

runoff. During this study, the Corps of Engineers examined a wide

range of advanced vastewater treatment technologies, formulated

alternative plans to achieve a range of effluent water quality

goals, and, for four selected alternative plans, illustrated

how implementation would be phased in accordance with guidelines

established by the Federal Water Pollution Control Act,Amendments

of 1972, enacted October 18, 1972 (Public Law 92—500).’~The findings

of this study, displayed in this report, are intended to be used,

primarily, by the State of Ohio and the people in the affected areas

to help them select an effective water quality management program.

The findings may also assist the Federal Environmental Protection

Agency in its review and approval of proposed Ohio water quality

standards and plans. 
~
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This eport extends the waste-water treatment planning effort

provided by the Northeast Ohio Water Development Plan (draft distri-

buted , November 1971) by:

1. examining various advanced waste-water treatment technologies;

2. examining systems for the collection and treatment of urban

storiuwater runoff;

3. designing systems to achieve a range of high effluent

quality; and

4. phasing the implementation of the alternative plans in

accordance with the guidelines established by Pt 92—500.

The planning aspects of the Northeast Ohio Water Development

Plan include water supply, flood control, and recreation objectives.

This wastewater study does not specifically address all of these,

but does provide an analysis of was tewater systems that complement

these objectives and make them more readily attainable. The

Northeast Ohio Water Development Plan also encompasses a larger area

than the waste-water study by including the Grand and Ashtabula Rivers

tributary to Lake Erie and the Ylahoning River and Pymatuning, Yankee,

and Little Beaver Creeks tributary to the Ohio River. Central to the

objectives of the Northeast Ohio Water Development Plan, defined by

the Ohio Water Commission, was “ ... to provide the moat cost effective
abatement strategy, considering social and environmental factors,

for protecting existing and projected water uses and to prevent

degradation of the existing high quality waters.” The alternative

plans discussed in this summary report have been based upon the

• foundation laid by the Northeast Ohio Water Development Plan while - . I j

~
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expanding upon the technologies and some of the problem areas

considered in that plan .

B. Authori~.ies

The overall authority for this study is contained in Section 102

of the Rivers end Harbors Act of 1966 (Public Law 89-789). This act

called for a study of the Great Lakes, particularly Lake Ontario

and Lake Erie. The scope of the overall study includes water resource

needs and problems concerning water supply, pollution abatement,

navigation, and flood control.

The specific authority for the detailed survey study for waste—

water systems for the Cleveland—Akron Area comes from two Congressional

• 

resolutions. The House of Representatives, on 10 November 1971, and

the U. S. Senate on 23 November 1971, passed similar resolutions calling

for a detailed investigation of alternative systems for wastewater

management for this area. This effort was to be carried out in close

cooperation with the Federal Environmental Protection Agency and State

and local pollution control and environmental planning agencies.

Public Law 92—500, because it established national water quality

policies, goals, and objectives, provides supplemental guidance for

this study. This law recognized the right of the State to execute water

resource planning and suggested that the Corps of Engineers could pro—

vide the planning upon request by the State (Section 208). The- Corps

planning effort is then in support of the State’s need and desire to

have a viable waste-water management plan for the Three Rivera Watershed.

These basic roles of the Corps and the State are moat important

3
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: I to understand and have a definite impact on the conclusions and recom—

mendatious of thu report. Buffalo District staff co~~i1ed the

conclusions in Chapter 9 considering the input of the State of Ohio

and local citizen. as well ‘4$ contractors’ work. The State of Ohio

developed the recommendat ions in Chapter 10 during its review of the

study results including technical and public contributions. The

Corps of Engineer, considers its participation in wastevater man—

agement to be one of planning with no involvement in design and

construction.

Public Law 92-500 provides the guidance for time—phasing the

final alternatives to achieve the desired Federal pollution goals.

The law specifies the following (Section 301): “... there shall

be achieved -

“(1) (A) not later than July 1, 1977, effluent limitations for

-• point source., other than publicly owned treatment works, ... the

application of the heat practicable control technology currently

availabl, as defined by the Administrator ...
“(B) for publicly owned treatment works in existence on

July 1, 1977, ... effluent limitations based upon secondary treatment
as defined by the Administrator

“(2) (A) not later than July 1, 1983, effluent limitations for

categories and classis of point sources, the application of the best

available waste treatment technology ... toward the national goal of
eliminating the discharge of all pollutant. ...“ Section 101 states that
“it is the national goal that the discharge of pollutant, into navi—

gable waters be eliminated by 1985.”

_ _  
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A closely related study of measures to improve and restore the

environmental quality of the Cuyahoga River Basin was authorized

in Section l~8 of the Rivers and Harbors Act of 1970 (P.L. 91-611).

The Cuyahoga River Restoration Study is being funded separately from

• this study because specific Federal water resource projects are under

investigation. Nevertheless, there is a high degree of interdependence

and common purpose between the was tewater management study and the

Cuyahoga River Restoration Study. Therefore the authority i. cited

• here as additional guidance for the Waste-water Study.

C. Study Evolution

Early in this century water quality management was concerned with

methods to control public health meances, such as typhoid fever and

cholera. By 1920, technologies to reduce these and other menances

were known and had begun to be used. Since that time, increased

affluence and leisure time has helped broaden the focus of water

quality management toward further improvement of our water resources.

Today, society is demanding that our waters be fit for recreational

uses and also be pleasing to sight and smell.

Water quality laws and regulations have matched this change in

• 
. 

focus by expanding from drinking water standards to stream quality

standards. This represents a broader water use emphasis. At the same

time , responsibility for water quality programs has been moved from

• 

,- public health agencies to ~~re broadly based water pollution, water

5
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resource , or environmental control agenc ies. The best example of

this transition has been the creation of the Federal Environmental

Protection Agency in late 1970.

There have been many State, Federal, and International studies

that focus on determining the magnitude and extent of water quality

problems. In addition , there is an extensive amount of sponsored

research and many demonstration projects and programs designed to
- -

develop an expanded technology as well as a better use of technology

• for wastewater management. The United States—Canadian Great Lakes

Water (~ua1ity Agreement of 1972 was brought about by the recognition

of a water quality problem common to both countries. This agree—

ment establishes objectives, defines some of the elements to

— be contained in pollution control programs, gives the International

Joint Commission (IJC) a specific coordination and information role ,

and provides a mechanism for the IJC to make studies of water quali ty

problems upon specific request.

As these expansions , changes , and investigations have taken place ,

there has been a growing recognition of the need for coordinated planning

in water quality management . The State of Ohio recognized the need for

broadly—based water resource planning in the late 1950’ s and provided

the enabling Watershed District legislation in the early 1960 ’s. In

January 1971 , the United States Environmental Protection Agency (EPA)

issued guidance establishing planning criteria for the States ,

r
6
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emphasizing regional and river basin water quality programs . In

order to emphasize the importance of this type of planning, the EPA

regulations specified that after 1 July 1973 , construction grants

for specific water pollution control facilities would not be approved

unless they were part of and compat ible with State approved plans.

These efforts have definitely improved this nation ’s capability

to deal with water quality problems. However, the implementation

of solutions is still moving more slowly than the growth of these

problems in most parts of the country. This is due, in part , to the

fact that we are creating new products and expanding our urban

communities faster than we are increasing our knowledge of the effects

of these changes. There Is a def in i te  need to expand the level of

our water quality programs to try to control the adverse impacts on

water quality of that growth . In addition to the single objective

of water quality improvement , we must consider others such as water

reuse and constituent recycling. We must expand our technological

choices to allow these objectives to be given fu l l  consideration. We

must also continue the trend to view these issues on a regional or

area—wide basis .

The Corps of Engineers Pilot tJastevater Management Program was

designed to investigate these broader aspects and objectives. This

program was approved by the Office of Management and Budget late in

1970 and by the Publ ic ~1orks and Appropriations Committees of Congress.

7
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Five feasibility studies and one detailed survey study were

undertaken . One of the feasibility studies was for the Cleveland—Akron

Metropolitan and Three Rivers Watershed Areas . Feasibility studies

- 

- 

were : to determine the magnitude and extent of area—wide problems ;

to determine the feasibility of regional systems designed to meet

constituent recycling, water re—use , and water quality improvement ;

and to display an appropriate range of alternative systems .

that should be considered in more detail.  These studies were conducted

under a memorandum of understanding with the U . S. Environmental

Protection Agency and were coordinated with the affected States .

Conclusions reached by the Cl’~ ef of Engineers as a result of

the feasibility studies were that :

1. Because of the magnitude of current and proj ected wastewater

problems , regional or area—wide systems designed to meet the objectives

of constituent recycling, water reuse , and water quality improvement

must he given serious attention ;

2. There are several technological options that can be used alone

or in combination to provide effective systems to meet these three

objectives : and

3. All alternative systems must be evaluated in terms of economics ,

social effects , environmental impacts , and institutional effects .

Based on the feasibility studies , Congress authorized the detailed

survey studies as noted in Section B and appropriated funds to carry

them out .
- x
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The survey studies were undertaken prior to passage of the Federal

Water Pollution Control Act Amendments of 1972. However , many of the

proposed provisions of the law were known as the start of the survey

studies. These provisions were compatible with the basic survey ob—

- - jectives and the concepts contained In the amendments were used to help

ITI 
- form overall guidance for the study. Some of the concepts used were

area—wide planning, consideration of a broad range of alternative

technologies , evaluation of systems based on a broad range of impacts ,

I 
.- t ime—phasing of alternatives to comply with the interim goals of re-

duced pollutant discharges , and the 1985 goal of elimination of

pollutant discharges as contained In Section 1Ol(a)( 1) .

D. Study Scqpe

The geographic area covered directly by this study is the Three

Rivers Watershed area shown in Figure 1. The wastewater problems

Identified in this area have an effect  on the rest of Ohio , the

Lake Erie Region , the rest of the Nation , and the International

areas covered by the LTC . The Three Rivers Watershed area consists

of the drainage basins of the Chagrin , Cuyahoga , and Rocky Rivers ,

plus the drainage areas directly tributory to Lake Erie between

these rivers and in Cuyahoga County. For purposes of this study ,

the existing and estimated future wasteloads from this area were used —

to determine design capacities for the facilities in the various

alternative plans. The impacts produced by the alternative plans

occur in all five of the areas mentioned above .

9 
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The functional scope of the stud y emphasized the formulation , design ,

and impact assessment of wastevater management systems for the problcr~

area. This ~ncluded measurement of impacts on water quali ty,  water

reuse, and constituent recycling. Impacts on other water resource

needs and problems were determined in quantitative terms where

possible, if the Impacts would have a bearing on the decision—making

process.

For everyone to have an understanding of the level of design detail

used in this study, it Is necessary to define the term “survey scope

study.” A survey scope study or investigation is one that develops gu f -

ficient design and evaluation details to allow a choice to be made from

among alternatives. It does not, however, provide detailed design
— data sufficient to initiate the construction of a project or projects.

E. Participation and Coordination

Several Federal agencies were involved and participated in the study

through an Interagency Coordinating Committee and on an individual basis.

The Federal representatives to the Interagency Committee included the

- 

- U. S. Environmental Protection Agency, the Soil Conservation Service of

the U. S. Department of Agriculture, the Department of Housing and Urban

flcvelopment, and the Department of the Interior. These agencies

provided information and comment on specific plans. Through the Inter-

agency Committee these reactions and comments were used as an aid In

the formulation of initial alternatives as well as the later screening

process.

— i _
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During the feasibility study and the early stages of the survey

study, participation by the State of Oh io was *lso one of information

!; . input and comment. As the survey study progressed, the State of Ohio

involvement in the planning decisions increased significantly.

The State was instrumental in selecting the alternatives to be

carried into detailed studies during the final screening process.

State representatives on the Interagency Coordinating Committee

included the Ohio Department of Health, the Ohio Department of

Natural Resources, the Ohio Department of Development, and the Ohio

Environmental Protection Agency.

Two intra-state agencies were also members of the Interagency

Coordinating Committee. They are the Northeast Ohio Areawide

Coordinating Agency and the Three Rivers Watershed District. These

organizations played an important part in the formulation of plans

along with the rest of the Interagency ~bmmittee. For the most

part, the active involvement of most local agencies consisted of

inputs of basic information and comment on specific alternatives.

The Three Rivers Watershed District was the lead group representing

local interests and it actively participated in the majority of the

public meetings and workshops.

The oeneral public and other interested groups were involved in

the study through a series of public meetings, informal workshops,

and seminars or presentations conducted during the course of the study. —

12 
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In addition , the “Purewater Press , ’ a periodic newsletter , was used as

the principal public communication medium during the plan formulation

r phases of the study. These tools were used to inform interested

I - people about study progress, to solicit their reaction to any and all

proposed alternatives, and to gather additional pertinen t information .

The reactions and information obtained were used to help form the

Initial alternatives and to help in the later screening process.

The public involvement pr~grani is described in detail in Appendix

VIII and the effect of the reaction and information on the plan

- 
formulation process is described in Chapter 5 of this summary report.

The study report consists of this summary report and nine supporting

appendices as noted in the Tab le of Contents. The appendkces contain

extensive details and backup information on the stud y. The appendices

have been distributed to public librar ies and many offices of local

government throughout the affected study area. Figure 2 shows the

towns where libraries have copies of the appendices. These libraries

are indicated in Attachmen t A to this summary report .

H
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CHAPTER 2

THE PLANNING GOALS AND PROCESSES

A. Goals and Objectives

On April 15, 1972, President Nixon and Prime Minister Trudeau

signed the U. S.—Canadian Great Lakes Water Quality Agreement. The

general goals of this agreement are to restore and enhance the water
- 

. 
quality of the International Great Lakes and to prevent further

pollution as a result of population growth, resources development ,

or increased water use.

The agreement describes some general water quality objectives

that have been characterized as the five freedoms of water quality.

These state that the waters of the Great Lakes should be:

1. Free from substances that will settle to form putreacent or

otherwise objectionable sludge deposits or that will adversely affect

aquatic life or waterfowl;

2. Free from floating debris , oil , scum, or other float ing materials

in ~~ounts sufficient to be unsightly or deleterious;

3. Free from materials producing color, odor, or other conditions

in such a degree as to create a nuisance;

4. Free from substances in concentrations that are toxic to human,

animal, or aquatic life ; and

5. Free from nutrients in concentrations that create nuisance

growths of aquatic weeds and algae.

15 
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In addition to these general goals and objectives, the agreement

spells out eight specific water quality objectives for the Great Lakes.

This list includes specific I .mita covering microbiology, dissolved

oxygen, total dissolved solids, taste and odor, pH, iron, phosphorus,

and radioactivity. The agreement also specifies five interim

objectives to be used until more specific limits can be determined .

The items covered include temperature , mercury and other toxic heavy

metals, persistent organic contaminants, settleable and suspended

materials, oil petrochemicals and immiscible substances. The agreement
I

also includes a non—degradation clause and provides for further study

on 18 specIfic constituents or substances.

f Finally, the agreement outlines seine specific program objectives

and guidance. It specifies that programs and measures for Great Lakes

water quality improvement shall either be completed or in the process

of implementation by December 31, 1975. Some of the specific areas

that are to be incorporated into water quality programs include control

of eutrophication and pollution from municipal and industrial sources;

agriculture, forestry, and other land use activities; shipping

and dredging activities; and onshore and offshore facilities.

In addition, the programs should provide for the development of a

joint contingency plan and the identification and control of hasardous

polluting substances.

As noted In Chapter 1, the Federal Water Pollution Control Act

Amendments of 1972 became law on October 18, 1972. These Amendments

16
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establish goals, objectives, and programs for the Improvement of water

quality in the United States. One of the goals Is the elimInation of

the discharg.- of pollutants into navigable waters by 1985. The

Amendments also provide an interim goal to achieve water quality that

provides for the protection and propagation of fish, shellf ish , and

wildlife and provides for recreation in and on the water by July 1, 1983.

- . 

-- 

- 
The new Amendments also provide several general and specific

objectives. Three of the most significant objectives pertinent

for this study are that discharge of toxic pollutants in toxic amounts

shall be prohibited, that public participation in water quality programs

shall be encouraged, and that water quality programs shall emphasize

the reduction and elimination of duplication of effort.

There are several objectives in the Amendments that relate to

comprehensive regional planning. The first is the objective that

wastewater management planning be carried out on an area-wide basis —

wherever possible. The second planning objective is that wastevater

management programs be designed to control and treat all sources of

wastes including point sources, non—point sources, and in—place or

accumulated sources . The third objective pertinent for this study is

that wastewater management plans must be developed for waste treatment

needs in the study area for a 20—year period .

The Amendments do not stop with planning objectives, but set forth

some specific design objectives. One of these is that wastewater

management systems that result in the construction of multiple—purpose

17



or integrated revenue—producing facilities shall be encouraged . A

second design objective is that these systems shall provide for the

treatment and recycling of iot.ntial sewage constituents to promote

the production of agricultural, silvacultural, aquacultural, or

combination products , t provide for the confinement and containment

of unrecycled constituents, to provide for the reclamation of

wastewater, and to provide for the ultimate disposal of sludge without

environmental hazard. These facilities shall also provide measures

-
: to dissipate or use waste heat or thermal discharges. In the design,

construction, and operation of these facilities, provisions for open

space planning will be considered, and account will be taken of recrea—

tion potentials.

In the evaluation process the goals and objectives articulated by

Interstate organizations, State agencies, and local governments were

compiled. Most of these goals and objectives related to wastewater

management are very similar to those noted above. There are five

additional regional goals that can be added to this list. They are:

F 1. To provide an effective flood management program incorporating

flood plain management practices as well as flood control measures,

when necessary.

2. To provide an effective and uniform air pollution control

- I program that would include standards , enforcement, and specific

facilities where needed.

18

-~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



—
~~~~~~~~~~~~~

-
~~ ~~~~~~~~~~~~ 

-.-—
~~~ 

____

3. To provide an effective program for land use planning

incorporating open space considerations that would include the type

and location ~f public services such as wastewater management

facilities.

4. To maintain and improve the area’s competitive economic

position through planned early development.

5. To provide a variety of employment as well as enjoyment

opportunities for area residents.

These lists of international, national, interstate, State, and local

goals and objectives described above represent the regional planning

objectives considered pertinent to this study.

B. Specific Study Objectives

Specific objectives for the conduct of the Cleveland—Akron Metro-

politan and Three Rivers Watershed Study were developed from four basic

sources . The first source came from the directives within the Federal

system starting with the Initial approval of the pilot program through

the House and Senate Resolutions of 1971, and finally with the issuance

of study guidance in May 1972 . The second source of guidance came from

the Northeas t Ohio Water Development Plan . The U. S. -Canadian Great Lakes - -

Water Quality Agreement was the third source of guidance on policy and

objectives, and the Federal Water Pollution Control Act Amendments of

1972 was the fourth source. Seven basic study objectives were

formulated and modified from these sources as the agreement and the

amendments became reality.

4 - -

-— 
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The specific objectives formulated for this study are :

1. To cont inue vastevater management planning on a regional
- 

- 
scale , demonstrated as praccical in the Northeast Ohio Water Develop—

ment Plan and supported by the Wastewater Management Feasibility

Report , Alternatives for Managing Wastewater.

2. To develop wastewater management plans in harmony with

the short range plans of the localities within the region.

Local plans scheduled for implementation prior to 1975 are considered

fixed.

3. To identify opportunities for reuse of treated water and

recycling of extracted residuals, and to develop alternative plans

to take advantage of these opportunities.

4. To insure that all alternative plans contribute as much as

possible to the environmental quality and social well—being of all

areas on which they Impact.

5. To comply with the goals, objectives, and program guidance of

the Great Lakes Water Quality Agreement of 1972 as they relate to

municipal and industrial wastewaters and urban storewater runoff.

6. To comply with the goals, objectives, and guidance contained

in the Federal Water Pollution Control Amendments of 1972 as noted

in Section A of this chapter.

7. To provide a range of alternatives in the final phase that

idll display the impacts of systems designed to achieve existing

- 

I criteria as well as the higher goals or criteria cited in the new

20
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-: Amendments. These alternativ’~s wf’re devr.lopcd to facilitate the

comparison of area—wicic systems incorporating various technologies

to tr’~at all waterborne waste sources.

As indic.ited in Oblectivc 1, thc~ ~ortIicast Ohio Water 1)evclopment

Study rei rescnts a practical demonstration of regional water rGsources

planning In ~orthern Ohio . The plan specifically displays a wastewater

manag~-rnent plan to meet State standards. Those standards appear in

Attachment B. This plan provides a substantial base on which to build

alternatives designed to meet higher effluent quality criteria. The

Corps modified this plan by including the collection and treatment of

urban storrnwater runoff and upgrading effluent quality. This modified

- - Northeast ohio Water Development Plan became the first alternative

system considerc-d in this study.

The obj”ctlves of tht~ Wastcwatcr ~lanagement Study explicitly

reauire the use of at least two sets of design criteria, one set for

existing standards and one designed to achieve 1985 goals.

New effluent standards for the Mahoning River Basin have been adopted

by the Ohio Pollution Control Board and approved by the U. S. Environmental

Protection Agency. The Ohio EPA bcgan hearings in March 1973 to consider

the adoption of vcry similar State—wide standards. Those standards have

not yet been finalized . For purposes of this study, it was assumed that

these proposed Ohio standards will b.- adopted in the near futurc . A set —

H- -- - 
of criter ia based on these proposed standard s was adopted for the study

and called Level I criteria. It is believed that this set of criteria

would approach the interim 1983 goal for best practical technology.

r  21
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Level I criteria, in most cases, used values close to the most

severe end of the range of values of the Mahoning River standards , with

the exception of heavy metals. For these constituents, the Level I

criteria would require wastes containing metals to be treated to the

level achievable with the best practical technology. The comparison

of Ohio standards used for the Mahoning River and Level I criteria is

shown in Table 1.

•0 TAZLE 1
Comparison of Example Criteria

- . Ohio and Level I

: OHIO STANDARDS -
CONSTITUENT : MAHOWING RIVER : LEVEL I

(Mill igrams per liter)

Suspended Solids 5—30 : 8
• : Dependent on Season

And Dilution

Biochemical : 5—30 : S
Oxygen Demand : Dependent on Season :

And Dilution

Phosphorous : 1 : 0.5 H
Ammonia : 2—10 2
Nitrogen : Dependent on Season :

: And Dilution

Total Dissolved : 500 500
Solids

Heavy Metals : 0.005—5.0 : Best Practical Treatment
: Dependent on Chemical
: Species

Public Law 92—500 established the goal that “...the discharge of

pollutants into the navigable waters be eliminated by 1985.” The

criteria or standards required to achieve this goal have not, as

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 22 
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yet , been defined by the Federal EPA. In order to establish

technical criteria for use in this study, the Corps estimated technical

goals comeent.irate with the national goal , that would :

1. Prevent the continued degradation of water resources by

waterborne wastes ; and

2. Provide for the efficient reuse of treated or renovated

wastewater and by—products.

The Office , Chief of Engineers (OCE) translated these technical

goals into effluent criteria consisting of the most severe constituent

levels from among those required for public water supply, irrigation

water , livestock water , and aquatic habitat. These criteria, referred

to in the report as the OCE goals , were established based on an

extensive search of literature concerned with water quality and drinking

water standards . These goals should not be interrupted as effluent

standards established by the Federal Government. Rather , they represent

a translation , by the Corps of Engineers, of the stated national goal

into a set of consistent guidelines to be used for Corps Pilot Waste—

water Management Studies throughout the nation . It is anticipated that

specific criteria will eventually be established to meet the national • 
-

goal. Since the OCE goals consist of the moet severe constituent levels

for water usage, they should approach the anticipated criteria.

During the initial phases of the study it was determined that

treatment works could be designed to assure the effluent criteria

23
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developed by OCE at least 90 percent of the ties. Therefore, a set of

criteria that could be achieved essentially all of the time was developed.

These criteria were slightly less severe than OCE goals. This set of

; criteria, called Level II criteria, was used for this study. The

treatment facilities developed in this study will meet the OCE goals

90 percent of the time, and Level II criteria essentially all of the

time. No measurable impact differentials between use of the OCE goals

and the Level fl criteria could be found. As in the case of Level I

criteria , the Level LI criteria for heavy metals is that which can be

met using the best practical technology. The comparison of OCE goals

with Level II criteria is shown in Table 2.

TABLE 2
Comparison of Example Criteri a

OCE and Levsl II

CONSTITUENT : OCE GOALS : LEVEL II
(Milligrams per liter)

Suspended Solids : 2 : 5

Biochemical : 2 : 5
Oxygen Demand

Phosphorous 0.05 as P04 0.5 (1.5 as P04)

Amsonia Nitrogen : 0.1 : 1

Total Dissolved 500 : 500
Solids

Heavy Metals : Absent : Best Practical
Treatment

C. Planning Process

Th. planning program for this study i. being carried out using a

r.petitiv., four phas. process that b.gan with the feasibility

24 
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study and will end when the State of Ohio receives approval from the

Federal EPA on an area-wide vastewater management system for the Three

Rivers Watershr~d Area. The four phases consist of the feasibility

study , the search for alternatives, the reduction and analysis of the

best alternatives, and the final aelecti .n of a area-wide wastewater

management system by the State of Ohio and the Federal EPA. The frame —

work used as an outline for the development of the best alternatives

consists of seven steps or activities. These are to:

• 1. Identify existing and future pollution loads.

2. Develop alternative wastewater management systems;

3. Evaluate the alternative systems;

4. Identify the best alternatives;

• 5. Study institutional factors and impacts;

6. Develop an early—action program; and

7. Maintain close State and local cooperation .

The sixth step, to develop an early—action program, was not a

significant activity until the third phase , and it will become even

more significant during the fourth phase , which cannot be completed

motil after this report is submitted.

The major features of each phase are sutisoarized briefly below.

1. Feasibility Study — The report entitled Alternatives for

Managing Waatewater was completed and published in July 1971. This

study used the best availab le data and examined a representative array

of regional vastewater management systems designed to achieve a high
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degree of water quality. The Feasibility Study was soundly founded

upon the available dat a and took into consideration the problem resolution

proposed in the Northeast Ohio Water Development Plan for the Three

Rivers Watershed Area. It was determined in the Feasibility Study

that there were several available technolog ies that could be used

alone or in co~~ination to satisfy, on a regional basis, the vastewater

management needs of the study area.

2 • Search for Alternatives — The basic goals of this phase were

to fill critical information gaps discovered during the first phase

and to delineate a wide range of feasible alternatives sufficient to

examine and evaluate the available technologies in greater detail.

Several alternatives were developed using both Level I and Level II

criteria . These were modified and adjusted during the formulation

process to attempt to take advantage of water reuse and constituent

recycling. The formulation and evaluation processes are described in

additional detail in Chapter 5, and the 12 alternatives that were

developed are described in Chapter 6.

3. Reduction and Analysis of the Best Alte rnatives — The third phase

began by screening the 12 alternatives to select the best ones for more

detailed analysis and design. This screening process was done with the

help and cooperation of the Interagency Coordinating Coamittee, the

State of Ohio, and the public, through a series of informal meetings

and workshops. Chapter 7 contains the description of the final alter—

natives and their evaluation.

4. Selection of the Best Alternative - This phase will be carried

26 
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out by the State of Ohio and the Federal EPA, and consists of

reviewing the Northeast Ohio Water Development Plan as related to

the Three Rive rs Watershed area and comparing that plan to the design

and evaluation of the alternatives developed In Phases 2 and 3 described

above. After this review and any modifications deemed necessary , the

State and Federal EPA, guided by public opinion, will agree on and
A

select a wastewater management plan for the study area. The selected

plan may not be exactly as one described in this report, but may be

an alteration of the same basic components. That decision must be

made by the State of Ohio .

In order to be of the most use to the State of Ohio and the Federal

EPA in making necessary decisions and approvals, the analyses of this

study have been developed to comply with Public Law 92—500 by providing

plans that :

1. consider all wastes generated within the area.

2. study and evaluate alternative treatment management technologies .

3. provide treatment facilities to handle anticipated municipal

and industrial vastevaters and urban stormwater runoff.

4. identify the capital and operation and maintenance costs for

each alternative plan .

5. identify the proportion of the construction and operation and

maintenance costs of municipal facilities directly attributable to

industrial wastewater contributions.

6. identify the economic, social , and environmental impacts of

27
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carrying out each alternative plan.

7. identify beneficial uses of residuals and/or disposal methods

not detrimental to water quality.

8. provide a schedule of phased implementation of the final

- j alternative plans to approach the national goal of eliminating the

discharge of pollutants into navigable waterways by 1985.

The plans have also been developed to comply with the Great

• Lakes Water Quality Agreement of 1972 as it relates to municipal

and industrial wastewaters and urban stórmwater runoff.

In this way, the best alternatives as developed in this report

provide a means of comparison between alternatives of costs and

impacts for various treatment technologies and treatment levels.

28
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CHAPT ER 3

ThE STUDY AREA

A. Physical Description

- • The study area consists principally of the Three Rivers Watershed.

The problems identified in this area have an effect on the rest

of Ohio, the Lake Erie Region, the rest of the Nation, and the

International areas of the Great Lakes. For this study, the waste—

r 
• water sources are limited to those generated in the Three Rivers

Watershed area. Each of the vastewater management alternatives

has an impact on this “source” area and on one or more of the

other four areas as well. Some portions of these areas are more

pertinent than others in terms of specific impacts. These

additional affected areas include the agricultural area to the west

of the source area, the Appalachian region to the southeast, and

Lake Erie proper. The areas are shown in Figure 3. A general descrip—

tion of the topography, climate, etc., is made f or all the areas

because of the impacts on each area. Much more detail is included

on the Three Rivers Watershed.

1. The Source Area.

The source area consists of three river systems, the Chagrin ,

the Cuyahoga, and the Rocky. In addition, there are several small

streams that drain directly into Lake Erie. The study area was

also extended to the west to include all of Cuyahoga County. The

29
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headwaters of the m~in rivers lie along the St. Lawrence—Mississippi

divide, and the river3 flow generally northward to Lake Erie.

Approxima.ely 23 percent of the area’s 1,500 square miles are

presently urbanized. Cleveland, with a population of over 750,000,

is the largest urban center in Ohio, one of the nation ’s largest

industrial cities, and one of the largest Great Lakes’ ports.

Industrial products manufactured in the area include steel, auto-

motive products , machine tools , petroleum products , chemicals ,

rubber goods, and wearing apparel. Akron, with a population of over

275,000, is a major tire and rubber center and the f if th largest

city in Ohio.

2. The Affected Areas.

The Three Rivers Watershed is part of a larger , Cleveland—

oriented region consisting of the 30 counties of Northeast Ohio

and five counties of Northwest Pennsylvania. This larger region

contains about 5.6 million people on 17,000 square miles of area.

The western portion of the larger region is comprised of nine

counties, lying principally within the drainage of the Vermilion,

Huron , and Sandusky Rivers. That area contains an abundance of rich

agricultural soils. Approximately 89 percent of the land is used

for agriculture . Although agricultural activity dominates the area’s

general character, the economic base is diversified.

L 

The northern extreme of the Ohio portion of Appalachia lies

approximatel: 100 miles south of Cleveland. That 28—county area

31
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shares many of the basic physical and social problems that

characterize Appalachia. The more critical physical problems are

sedimentation and acid mine drainage that cause streams to be devoid

of vegetation and fish life. The basic causes of these problems

are overcutting of timber and strip—mining. Principal social

problems includ e lack of coamunications, poor health care and

education, poor diet and housing, and economic depression.

F The thirteen northernmost Appalachian counties lie principally

within the Muskingnm River Drainage Basin, a tributary to the Ohio

- River. This area contains nearly 300,000 acres of strip—mined land,

- approx~mately 7 percent of the area. This strip-mined land pro—

vides a unique opportunity for the re—use of was tevater bi—products

through land rehabilitation and return to productivity.

- - 3. Source Area Details.
- 

The Rocky River Basin, shown in Figure 4, is the westernmost of

the three rivers and drains an area of 294 square miles in Medina,

Sumeit , Lorain , and Cuyahoga Counties. The two branches join at

North Olastead , flowing north to Lake Erie in a single narrow , steep—

walled valley. Most of the East Branch and the main stem flow

through the Rocky River Reservation of the Cleveland Metropolitan

Park System.

The Chagrin River Basin , shown in Figure 5, is located in the

• 
northeast of the basin area and drains an area of 267 square miles
in Cuyahoga , Geauga , Lake, and Portage Counties • The main river

~:
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rises south of the Village of Chardon and flows soutlwesterly to

- - 1 its confluence with the Aurora Branch coming from the south. From

there, the river flows north through the easterly suburbs of

Cleveland joining the East Branch and then discharging into

Lake Erie. Much of the upland watershed is generally rolling wooded

land . The lower 25 miles of the channel is deeply entrenched on

bedrock until it emerges on the flood plain below Willoughby.

j  

Sections of the lower east branch and the main stem flow through the

Cleveland Metropolitan Park System.

The Cuyaboga River Basin, shown in Figure 6, drains an area of

• 813 square miles. Beginning east of Chardon, only 16 miles from

Lake Erie, the river flows southerly to Lake Rockwell. This impound—

ment, used for Akron water supply, severely limits the flow of the

river downstream to the point at which Akron’s treated wastevater

is returned to the river. In extremely dry weather, the river in

that stretch may consist only of leakages and the drainage from

tributaries. Authority for the total use of the river by Akron was

granted by the Ohio legislature in 1911. Below Lake Rockwell, the

river flows southwesterly to Akron where it begins a northerly

course th rough the greater Cleveland area to Lake Erie. Principal

tributaries and the areas they drain include the Little Cuyahoga

River (68.9 sq. mi.), Breakneck Creek (79.0 sq. mi.), Tinkers Creek

(96.4 sq. m i . ) ,  and Big Creek (38.6 sq. mi.). The lower six miles

of the Cuyahoga constitute a navigation channel with special problems

that are inherent in its use and maintenance.
Lq
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In addition to the major rivers, there are several smaller stream

basins directly tributary to Lake Erie. The combined drainage area

of these minor creeks is approximately 133 square miles.

- 
- 4. Top~*graphy.

The area of northern Ohio with which this report deals lies

within the Appalachian Plateau physiographic province of the Appalachian

Highlands and the Central Lowland physiographic province of the Interior

Plains. The Appalachian Plateau, comprising the eastern half of Ohio, 
-

slopes to the west , ili deeply cut by winding stream valleys , and has

considerable local reli-’f and steep hillsides. The northern portion of

this plateau has had glacial action in the past, has rolling hills and

valleys, and has somewhat more fertile soils than the unglaciated southern

portion of the plateau. The Three Rivers Watershed slopes toward Lake

Erie. The Central Lowlands, comprising the western half of Ohio, slope

to the west and are made up mainly of plains interrupted by low morainal

ridges. This area is covered by surficial deposits from past glaciation

and has fertile soils.

In the Three Rivers Watershed area, the topography of the upland

areas of the river basins generally consists of rolling hills. The

area is largely wooded and contains numerous small lakes and swamps.

In some areas, streams are of moderate slope and meander through

broad valleys. As the rivers pass highly industrialized areas, they

are often contained within artificial banks. The rivers in the

upland areas often follow complex systems of buried valleys formed

37
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during glacial melting. For the most part, soils formed on this

glacial material have silt and clay loam textures with slow internal

— drainage. The coarser sand and gravels of flood plains and glacial

outwash occur locally.

A relatively distinct escarpment divides the basin between an upland

plateau and the lake plain. In the plain , the main st reams are deeply

entrenched and steep, and the valley floors are narrow . The lower

courses of the Rocky and Chagrin Rivers are in deep—sided narrow valleys
- 

while the lower course of the Cuyahoga is flat—floored and wider.

Pleistocene lakes once occupied these lower areas, and the silt laid

down in these lakes is exposed at many places along the valley walls.

Erosion of these silt deposits contributes in large measure to the

sediment load of the rivers.

5. Geology.

C The bedrock of the eastern half of Ohio is composed predominantly of

old—aged sandstone , which is very resistant to erosion . The bedrock

of the western half of Ohio is composed predominantly of old—aged

limestone that is easily eroded. Preglacial erosion over millions

— 
of years made the limestone area into a plain and left the more

resistant sandstone as hills. Glaciers covered the bedrock formations -

- in the western and northeastern portion of Ohio in relatively recent

I 
- geological time, modifying the terrain and depositing a mantle of

38
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glacial drift over the land as they receded. Soils derived from the

— limestone glacial drift tend to be fertile for agr icultura l use while

the soils weathered directly from sandstone bedrock in southeastern

Ohio tend to be less fertile.

6. Climate.

Climate in northe rn Ohio follow. Midwest seasonal patterns with

the local modifying influence of Lake Erie. The three areas of Ohio

affected by the study have similar climatic variation. The mean

- C monthly temperature ranges between 260 F in the winter and 740 p

in the s* er. The long term trends indicate that temperatures

above 320 F occur for nine months.

M~~thly average precipitation trends show a seasonal variation

between 251 inches in December to 4.3 inches in June • Variations

within a given month range from 2.2 to 2.5 inches in February to 3.5

to 4.3 inches in June. Precipitation in excess of 3 inches can be

expected from March until September. Figure 7 shows the range of

monthly values of temperature and precipitation, averaged over a

number of weather stationa within the three areas of major consideration

in this study.

B. Role of Water Resources in Area Development

The historical evolution of Cleveland and Akron as major urban

centers has been largely influenced by their water resources. Water

supply and water transportation were most important in the growth of

39
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the area. The opening of the Erie Canal in 1825 connected Cleveland
- - and all the Lake towns with the interior of the State of New York and

New York City. Two years later, the completion of the Ohio Canal

between Cleveland and the Ohio River linked Cleveland and Akron

with the interior of the State of Ohio.

In the second half of the nineteenth century, Cleveland, being

a water transportation center , became also an important urban center

in the Industrial Revolution. The iron ore of the Marquette range

in upper Michigan and the coal of southern Ohio were brought to the

city for smelting.

After Cleveland ’s emergence as a major railroad transportation

center in the 1850 ’s, the confluence of Pennsylvania coal and Lake

Superior iron ores accelerated her growth to a major industrial

complex .

Presently, Cleveland is the largest overseas general cargo port

on Lake Erie and the third largest on the entire Great Lakes .

C. Demography and Land Use

The 1970 census reported a population of 2 ,440 ,161 in the Three

Rivers Watershed Area; 62 percent of that population was located in

Cuyshoga County and another 20 percsnt was located in Sumeiit County.

The cities of Cleveland and Akron housed 750 ,903 and 275 ,425 , respec-

tivsly. More than 90 percent of the population is presently served

by sanitary sewage systems.

41
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Recent years have witnessed a gradual but significant change in

the distribution of population within the area. Like most older,
- 

- heavily industrialized citie s in northeastern Ohio, Cleveland and

Akron have been losing population to their surrounding suburbs, at

rates of 14.3 and 5.1 percent, respectively, in the last decade.

The net out—migration of population from the central cities is 
- 

-

reflected in the absorption of rural land by urban uses at a rate

substantially exceeding the rate of population growth. The result

Is a general lowering of population density in the inner cities. At

the same time, current suburban development is occurring at substan—

tially lower densities than those of earlier suburban developments.

The area ’s urbanization takes the form of a multi—centered urban

network. The principal centers are downtown Cleveland, located on the

shore of Lake Erie, and Akron, located on the divide at the southern

edge of the Cuyahoga basin. Although both of the centers have been

declining in population and somewhat in influence in recent decades, 
- 

-

they still constitute the principal cultural and economic centers

within the region.

Rural land uses consist principally of general farming and

dairying. In some areas these activities are supplemented by special—

ized production that includes fruit and vegetables. The ex tent of

agricultural land use has been declining with rapid urbanization of

the countryside.
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D. Economic Activity

The indices of economic activity for the Three Rivers Watersh ed

Area compare in mixed fashion with those of the State of Ohio and

the Nation . For example , in 1970 the per capita effective buying

income in the area ranged from $2 ,927 in Medina County to $4 , 058 in

Cuyahoga County. The average for the area of $3 ,816 compared favorab ly —

with the State average of $3,355 and the National average of $3,308.

On the other hand , the increases in income from 1966 to 1970 ranged

from 22 percent in Med ina County to 32 percent in Cuyahoga County,

compared to the State average of 29.7 percent and the National

average of 30.1 percent.

In 1970 , the manufacturing sector employed approximately 385,000

persons in the Three Rivers Watershed Area, nearly 38 percent of the

area ’s work force. Of that fraction, production of durable goods ,

specifically primary metal products , fab ricated metal products , machinery

and t ransportation equipment , maintained the bulk of the employment at

69 percent, increasing from 66 percent in 1960. The increase during

the decade, however , masks the significant changes within the durable

goods industries. Substantial decreases occurred in metal industries

and transportation equipment , while employment nearly doubled for the

other durable goods industries. This trend indicates a more diversi— - 
-

fied durable goods manufacturing mix within the Three Rivers Watershed

Area.
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The most notable exception to the dominance of durable goods

manufacture was Summit County. In 1970, over 46 percent of the county’s

manuf acturing work force were in rubber and plastic products. Rubber

and plastic products manufacture also constituted the major employer

in Portage County, employing 29 percent of the manufacturing work force.

During the last decade, Cuyahoga County has experienced the sharpest

- - overall decline in employment in the manufacturing sector, with a drop

from 38.7 percent in 1960 to 33.8 percent in 1970. This appears to

reflect the trend of industrial decentralization away from Cuyahoga

County ’s dense population concentration in the Cleveland area.

Agriculture employed an insignificant 0.9 percent of the labor

force in the Three Rivers Watershed in 1970.

E. Patterns of Future Growth

1. Demography and Land Use.

Growth patterns established in the Three Rivers Watershed area
— 

during the last decade are expected to continue through the foreseeable

future. The total population is expected to increase but the distribution

will favor suburban growth at the expense of central cities. In

addition to the predicted growth, the trend of redistribution from

the cent ral cities to th~ suburbs is also expected to be felt,

particularly in Medina County to the vest and Lake and Ceauga

Counties to the east.
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Population projections for all or portions of the Three RivelA

Watershed Area have been made by several agencies. These include the

Great Lakes Basin Commission data, generated by the Office of Business

and Economic Research , the Northeast Ohio Water Development Plan data,

generated by The Ohio Department of Natural Resources, the Tn —County

Planning Commission data, and the Cuyahoga County Regional Planning

Commission data. The projections used for the Northeast Ohio Water

Development Plan provided the basic growth rates for this study. The

base figures were adjusted to the 1970 census data and then growth was

projected to 2020 by decades. These projections provide for a larger

growth than do those by the Cleveland Regional or Tn —County Planning

Commissions. They are for the most part, slightly higher than the

projections used by the Great Lakes Basin Commission , at least through

2010. Therefore, by using these projections to determine municipal

waste loads, the facilities are adequately designed for future conditions.

Figure 8 displays the forecasts for the total population of the Three

Rivers Watershed area. The proportion of the population served by

sewers is shown by the cross—hatched sections, while the proportion

served by private systems such as septic tanks and tile fields is shown

by the solid sections.

Well—established future trends in population growth or distribution

that vary from those used must be recognized during the implementation

of any wastewater management system, and facility designs must be

modified accordingly.
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The history of land use planning in Northeast Ohio has not been

one of widespread success. Land use and zoning policies are of ten

modif ied to accommodate development with little long—term consideration.

Until land use planning is made more effective , it is sub ject to contin-

k 

uous change. Therefore, the composite map in Figure 9 is only

conceptual. Figure 9 categorizes only industrial—commercial,

residential, agricultural, open space, and low density residential

land uses. —

• 
- 

- The conceptual plan shown is applicable to both 1990 and 2020,

with the major difference being in the population densities. The

residential areas will probably approach the upper limit of the
k

density range in the early 21st century.

2. Economic Activity.

As noted in Section D of this chapter, the average buying income

for the Three Rivers Watershed area is higher than the State and

National average. At the same time, the percentage increase from 1966

to 1970 is lover than the corresponding State and National increases .

Therefore, it can be expected that in the future the regional

buying incom, will increase more slowly than the State and National

values until th. latter two have caught up to the former. From

projections in the Great Lakes Basin Framework Study, this can be

expected to occur about 2000 . After this time the growth in buying

income in the region should be equal to that for the Nation .

- 
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The overal l annual employment rate for the area is expected to grow

at about 0.7 percent over the next 50 years. For the manufacturing
- 

- sector , how...ver, the growth rate is only projected at about 0.3 percent

per year. Based on this rate, the manufacturing sector employment

will increase from 385,000 in 1970 to about 432,000 by 2020. Within

this sector , durable goods employment is projected to decrease from

69 percent to 56 percent by 2020. The trends also indicate that within

this downward trend in durable goods, the metal industries and

transportation equipment section will bear the bulk of the losses.

— The percentage of the work force in Summit and Portage Counties

employed in the rubber and plastic products industry is expected to

increase only slightly. For Summit County, employment in these

industries will grow from 46 percent to 48 percent, while in Portage

County the growth will be from 29 percent to 30 percent both by 2020.

The trend of decentralization of manufacturing industries away from

Cuyahoga County is expected to continue through 2020. However, the

rate of decrease should be much slower in the future because of

of fsetting increases in certain portions of this sector.
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CHAPTER 4

WATER SUPPLY AND WATER QUALITY NEED S AND PROBLEMS

A. Introduction

There are several water resource needs and prob lems in the

Three Rivers Watershed area. In addition to water supply and water

quality, this list includes flood management (including both flood

plain management and flood control measures) , navigation , and

recreation. The Northeast Ohio Water Development Plan addresses

a wide range of these needs , not only for the Three Rivers Watershed ,

but for the rest of northeast Ohio as well.

As noted in Chapter 1, the scope of this study is focused primar-

ily on water quality, water reuse, and constituent recycling . Waste—

water management systems will, however , have an impact on the other

water resource needs in the area. This study did not view these

other needs as primary objectives. Rather, the impacts of the

alternat ive wastewater systems on these needs and prob lems were

assessed and measured , where possible, if these impacts appeared to

b* critical to the decision—making process. Therefore , the discussion

of water resource needs and problems in this chapter is directed to

the vital issues of water supply and water quality.

B. Supply and Demand , Present and Future

4 Adequate water has been and will continue to be one of the major

elements governing residential and industrial development throughout

50
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northern Ohio. At the present rate of urbanization and industrial-

ization, both the quantity and quality of water are important. Lake

Erie, together with the principal rivers, reservoirs, and inland

lakes , assuces a vast supply of surface water to most localities of

the region. Lake Erie, for example , supplies a total of some 23

municipal water systems in the United States. About 2.7 billion gallons

per day are withdrawn from the take for residential, commercial and

industrial uses. In 1969, the City of Cleveland delivered 132 billion

gallons of water to the more than two million population served by

its system.

L
In spite of the abundance of water available from Lake Erie,

some upstream communities have elected to develop water supplies from

tributary headwaters. Many of those communities must develop additional

supplies in the near future in order to meet demands. For example, the

Northeast Ohio Water Development Plan includes the development by 1980

of a well field near Burton to increase the water supply to Akron by 44

million gallons per day (MGD) , and the construction of a reservoir on

the West Branch of the Cuyahoga River to increase supply to Geauga County

by almost 16 MCD.

Akron is expected to need additional supplies of 40 MCD by the

year 2000. This supply could be provided by an additional reservoir

on the Cuyahoga River near Burton, by development of a well field , or by

recycling high quality wastewater . There is a potential use conflict

because the reservoir option would affect a section of the National

~~~~~~

- 
-~ Scenic River system on the upper Cuyahoga. The alternative sources of
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supply need to be fully examined prior to a final decision.

Other upstream communities may meet their future needs by

improving existing well fi-~lds.

Tn 1970 , industries in the Three Rivers Watershed Area used

approximately 250 billion gallons of water; this is an average of

682 MCD. More than 75 percent of that usage was for cooling purposes,

with the remainder for processing.

Future industrial water use will depend upon technological

changes and water conservation and recycle practices by the industry.

If current nominal reuse practices are continued by the industries,

water use in the Three Rivers Watershed Area will increase to 925 MCD

by 2020, still with 75 percent for cooling and 25 percent for processing.

Conversely, if water conservation and reuse practices are maximized,

water use can be reduced to 335 MGI) b’~ 2020, proportioned at 57 percent

for cooling and 43 percent for processing.

C. Pollution Loads, Present and Future

The presen t per capita flow of municipal wastewater for separate

and combined systems are found to be 110 and 156 gallons per day ,

respectively , for the Three Rivers Watershed. These values are based

upon 1970 population data and on 1970 wastevater treatment plant

records . Industrial flows have been deducted from the total plant

flow in computing these numbers .

1:
i t.ir ’ 
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Projections of future municipal waste flows considered such

factors as:

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

capita.

2. Potential inc reased 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 sever

construction techniques.

5. Replacement of certain existing combined sewers with

separate sewers.

The resulting municipal vastewater flow projections are shown

in Table 3.

TARLE 3

MUNICIPAL WASTEWATER FLOWS
(gpcd — gallons per capita per day)

1970 1980 1990 2000 2010 2020

Separate systems 110 120 125 130 140 150

Combined systems 156 160 164 168 172 175

Present and projected pollution loads for municipal waste—

water treatment plants have also been estimated . Per capita con—

tributions are projected to increase for only Biochemical Oxygen Demand

(BOD) and suspended solids. This is principally because of the impact

— -

, of an increasing number of garbage disposals. Projections of municipal

pollution loads are displayed in Table 4.
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TABLE 4

MUNICIPAL WASTEWATER POLLUTION LOADS
(pounds per capita per day)

1970 1980 1990 2000 2010 2020

Biochemical Oxygen
Demand (BOD)
Separate Systems .17 .18 .185 .19 .19 .195
Combined Systems .15 .15 .16 .16 .17 .17

Suspended Solids
Separate Systems .18 .185 .19 .195 .195 .20
Combined Systems .23 .23 .24 .24 .25 .25

Organic Nitrogen .0146 .0146 .0146 .0146 .0146 .0146

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

Total Phosphor~as as P .0116 .0116 .0116 .0116 .0116 .0116

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

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

Present and future industrial wastewater f l ows are summarized

in Table 5, and industrial pollution loads are summarized in Table 6.

Puture industrial waste loads will be influenced both by industrial - .

growth and by changing water use practices in industry. The wastewater -.

flows will reflect water use, influenced by water conservation and

recycle practices. Mass pollution loads, however , are principally

influenced by industrial growth and technological changes.

:~r
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Urban stormwater runoff contributes significant pollution loads

to Lake Erie and its tributaries. Table 7 lists the pollution con-

centrations from separate system urban storawater runoff. These con-

centrat ions vary as does the percent imperviousness , a measure of the

degree of urbanization. The concentration of phosphorous and nitrogen

tends to be less in dense urban areas because of a lesser amount of

lawn and green space. Table 8 lists the pollution concentrations of

combined sewer overflows.

- 
- 

TABLE 7

SEPARATE SYSTEM STORMWATER RUNOFF CHARACTERISTICS

Rural Urban Dense Urban

Imperviousness 5% 25% 55%

Suspended Solids 200 mg/l* 300 mg/i 500 mg/i
BOD 3 mg/i 20 mg/ i 30 mg/l
COD 50 mg/i 150 mg/i 200 mg/i
Total Volatile Solids 35 mg/i 110 mg/i 140 mg/i
~uspended Volatile Solids 25 mg/i 80 mg/i 105 mg/i -.
Phosphorus as P .2 mg/i .7 mg/i .5 mg/i
TMitrogen as N 2.0 mg/i 3.1 mg/i 2.2 mg/i
Chlorides 60 mg/i 160 mg/I 166 mg/i

-: TABLE 8

COMBINE!) SEWER OVERFLOW CHARACTERISTICS

Suspended Solids 200 mg/l*
SOD 60 ag/i
COD 220 mg/i

• Total Volatile Solids 160 mg/i
Suspended Volatile Solids 120 mg/i
Phosphorus as P 8 ag/i
Nitrogen as N 12 vig/l
Chlorides 161 vigIl

* mg/i milligrams per liter 

~-~~~ - -~~~~~
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r I The storntwater runoff pollution loads from a rural area are

low compared to those from an urban area of equal size. However,

-
. rural land currently represents three times the area of urban land .

By 2020, urban land areas will exceed rural land areas. The first
I~

coltmut of Table 7 shows the concentrations of the waste constituents

from rural storawater runoff.

Table 9 summarizes the flows and pollution loads contributed

by the four major sources. The display demonstrates the decrease in

relative and absolute contribution of pollutants from rural storawater

runoff, resulting principally from the urbanization of rural lands.

For that reason , structural measures for the control of rural storm—

water runoff pollution are not included in the designs and costs

included in this report. In addition, the rural contribution will

also decrease as better methods of plowing, applying fertilizer , and

other farming activities are deveioped. The tabulated amounts , then ,

probably represent a high estimate for future pollution loads.
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TABLE 9

WASTE LOADS GENERATED WITHiN THE STUDY AREA

1970 1990 2020

AREA (ACRES)
Urb an 225 ,000 416,200 499,100

- 

- Rural 739 ,400 548 ,200 465 ,300
TOTAL 964 ,400 964 ,400 964 ,400

FLOW (W D)
Domestic 313 463 628
Industrial *MIN *~c~4J~)( *MIN **M~j (

Process 163 115 197 143 243
cooling 520 177 579 191 682

Urban Runoff 97 171 224
- - Rural Runoff 216 160 136

BIOCHEMICAL OXYGEN DEMAND
(LB/DAY)

Domestic 335,290 519,180 685,250
Industrial 305,760 327,510 367,870
Urban Runoff 26,190 37,i30 52,530
Rural Runof f  5 ,840 4,330 3,670

TOTAL 673 ,080 888 ,150 1,109 ,320

SUSPENDED SOLIDS (LB/DAY )
Domestic 470,920 672,830 846,610
Industrial 2,360 ,040 2 ,747 ,010 3,121,130
Urban Runoff 199,420 382 ,940 577 ,370
Rural Runoff 368 ,610 273 ,290 232 ,020

TOTAL 3,398,990 4 ,076 ,070 4 ,777 ,130

Ph OSPHOROUS (AS P) (LB/DAY )
Domestic 25,100 35 ,700 43,370
Industrial 4,380 4,930 5 ,260
Urban Runoff 2,880 3,400 3,950
Rural Runoff 360 270 220

TOTAL 32 ,720 44 ,300 52 ,800

NITROGEN (AS N) (LB/DAY)
Domestic 52,580 74 ,800 92 ,480
Industrial 17,840 19,870 22 ,440
Urban Runoff 5,230 7 ,150 8,910
Rural Runof f 3,590 2 ,660 2 ,270

TOTAL 79 ,240 104,480 126,100

CHLORIDE S (LB/DAY )
Domestic 71,730 110,420 141,710
Industrial 92 ,420 109 ,050 123,850
Urban Runoff 111,160 194 ,270 295,400
Rural Runoff 107 ,900 80,010 67 ,900

ToTAL 383,210 493,750 628 ,860

* Projecting Maximum Reuse
** Projecting Nominal Reuse 58
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D. Water Quality

1. Rocky River .

Numerous reaches of the Rocky River , on both the East and West

Branches , are polluted by poorly treated and untreated domestic

wastes . Oniy a few miles of the headwater regions are relatively

unpolluted. Extensive organic sludge deposits exist below water

treatment plants and wastewater treatment facilities. According

to 1970 data, coliform bacteria exceed the existing State of Ohio

Stream Quality Standards in nearly all areas . Dissolved oxygen

levels dc-~iine to near zero in downstream regions during summer

low flow periods. Total dissolved solids exceed existing Ohio

standards in most cases.

The aquatic life in most regions contains, and in some is

dominated by, poiiution—tol :r~nt animals such as sludge worms and

chironomid larvae. These organisms usually account for more than

60 percent of the bottom—dwelling (benthic) animals. The variety

of aquatic organisms is very low, except for short sections of the

headwaters region .

2. Chagrin River.

Most sections of the Chagrin River contain water of relatively

good quality . Short stretches below several wastewater treatment

facilities contain sludge deposits and relatively low levels of

dissolved oxygen. Mildly toxic materials enter the stream in one

short stretch at Chagrin Fails. Coliforin bacteria usually exceed the

existing State of Ohio Stream Water Quality Standards in most areas.

~
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Benthic aquatic life in the Chagrin is dominated by pollution—

sensitive or intermediately sensitive organisms . These organisms

usually account for over 80 percent of the benthic community. Cold

water fish including trout and darters inhabit several headwater areas .

I - The variety of organisms is moderate to large in most regions.

3. Cuyahoga River.

Water quality in the Cuyahoga River above Lake Rockwell is

relatively good. Except for small areas of decaying vegetation

and excessive floating debris, this sectL n of the river meets

existing Ohio Stream Water Quality Standards .

r Between Lake Rockwell and Akron , the river is adversely affected

by (1) withdrawal of water for the City f Akron, (2) waste leakage

from the Akron water treatment plant, (3) effluents from small plating

industries, (4) effluent from a municipal vastewater treatment facility,

(5) heated effluent from a fossil fueled power plant, and (6) oil, salts,

soil sediments, and debris from poorly managect urban and industrial

construction projects. Within the City of Akron , in spite of significant

progress in pollution control by the rubber industry, considerable

quantities of toxic industrial wastes still enter the Cuyahoga River

via the Little Cuyahoga River. Akron’s municipal wastewater is dis-

charged into the river after receiving secondary treatment. This

— effluent and the industrial waste discharges at and below the city ,

severely degrades the Cuyahoga River for 15 to 20 miles downstream.

Between Lake Rockwell and Cleveland, nearly all of the existing Ohio

Stream Water Quality Standards are violated , at least periodically .

Within Cleveland , domestic and industrial vastewaters drastically alter
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the normal physical and biological characteristics of the river .

The bottom—dwelling aquatic life in the upper Cuyahoga is

dominated by organisms that can tolerate intermediate levels of pollu-

tion. These organisms usually account for over 60 percent of the

benthic co unity. The lack of suitable habitat limits the distribu—

tion and abundance of organisms in the upper river that are sensitive

to pollution. There is a moderate variety of aquatic life, including

game fish and pollution—sensitive minnows and darters .

In the middle and lower sections of the river , the bottom—dwelling

aquatic life is dominated by pollution-tolerant organisms . In most

cases these organisms account for over 90 percent of the benthic

co iatity. Both the variety and abundance of life are severely

limited . Several species of p’~llution—eolerant fieh survive

in a few areas , but many portions of the region are devoid of a

permanent fish population.

The lower 11 miles of the Cuyahoga River between the Cleveland

Southerly treatment plant and the mouth has received landmark recog-

nition. This portion of the river receives pollution loads of such

megnitude that it has been classed as the third dirtiest river in the

United States by the U. S. EPA.

v 61 
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This stretch is characterized by the absence of dissolved oxygen

in summer low flow periods, f loating oil and debris , industrial

waste s including ammonia, phenols, cyanides , pickling liquors ,

acids , heavy metals, plating wastes, paint residue, and solvents ,

heat, solids, municipal sewage, and combined sewer overflows.

Tables 10, 11, and 12 summarize the current conditions of the Rocky ,

Chagrin, and Cuyahoga Rivers, respectively, relative to the existing

Ohio Stream Quality Standards. These standards , described in Attach—

ment B, are currently under study by the Ohio EPA for possible revision.
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TABLE 10

BASELINE CONDITIONS IN THE ROCKY RIVER BASIN IN RELATION
TO THE STATE OF OHIO WATER QUALITY STANDARDS .

CODE (—) JNACCEPTABLE, (+) ACCEPTABLE, (o) DATA NOT AVAILABLE

State of Ohio Water Quality Standards
Waterway or section
thereof :All water

:must be
free from

5 0 • 41
e ~e ~‘4 4$~~~~ m • 4 $ u  m• Si 1.1 ~~~~.,.4 r.4 U ~~~~.,4

H 41

S i.* ‘-1 i.~ 4$STANDARDS
“4 4) 5 0 0 0 k : U 4) ‘4 4)
~•4 P. 4$ ,4 S S 4 $  $ 4 5 5

U $ ~
1. Rocky River and all tributaries — + + a o 

2. West Branch upstream of Route 3
(approximately upstream of North
Branch) - + + o o + - o + -  - +

3. North Branch of the West Branch
downstream of Bagdad Road
(approximately lower 1.5 miles) — + + o o + + o + — — +

4. East Branch in the vicinity of
Baldwin Lake - + + a o + + o inconclusive

5. Baldwin Creek in the vicinity of
Coe Reservoir — + + a o + + o inconclusive

6. All lake s being used for swimming *

or water contact sports

* Some areas require chlorination to meet bacterial standards .
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TABLE 11

BASELINE CONDITIONS IN THE CHAGRIN RIVER BASIN IN RELATION
TO THE STATE OF OHIO WATER QUALITY STANDARDS

CODE (-)  UNACCEPTABLE, (+) ACCEPTABLE, (a) DATA NOT AVAILABLE

State of Ohio Water Quality Standards
Waterway or section
thereof :Al1 water

:inust be
:free from

— 0 5)
~~~~~$4 4 1 0 5  4)

II ~~~~~~ ~~ ~~~~~~~
‘4 0 ~~~~~~ ~~ •~~~~~ $4 $4
U ‘4~~~~ 0 U .4 ) 4 )  ~~ 04) 4) 0 0 ~n 4) ~0Ii I . 5 ’ 4~~~ 0

~~ 0 4 1  ..0~~~5 ‘4 ‘4 41 4 ) 0  .~~~~ 5) Ø~ 4)4) 0 U~~~~ ~ c., m u  ~ U

o ‘4 .0 5 r 4  ,_i • 5 , 4  ~~I.4 4) 5 0 0 0  ‘4 U W  ‘ 4 54) .,.) : .,. ~~~~~4) 1’ u m  5 .0  1 4’4  0 ...4
a ~~~~~~~~~~~~ 4) .p4 ,4 ‘4 . Q 5  So I-~ 0. ~•4 ~~ ~~ 0 • I4 0 .  fl-i Z

1. Chagrin River and all tributaries — + + a o + + o + - - -

2. East Branch at its mouth — + + o o + + o + - — +

— 3. Main stein in the vicinity of
Daniels Park (5 miles upstream
of the mouth) - + + o  o + + o  + + -  +

4.  Main stem upstream from
Chagrin Falls - - + o o - + o + + — +

5. Aurora Branch — - + o o - + o + — — +

6 .  East Branch — — + o  o + + o + +  - +

7. All lakes being used for swimming

— or water contact sports — + + o o + + o + + — +
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~~~~ 1 TARLE 12

BASELINE CONDITIONS IN THE CUYAI1OGA RIVER BASIN IN RELATION
TO THE STATE OF OHIO WATER (~JALITY STANDARDS .

CODE (-) UNACCEPTABLE~ (+1 ACCEPTABLE, (0) DATA NOT AVAILABLE

State of Ohio Water Quality Standards
Waterway or sect io’~
thereof - :All water

- :aust be
:fres from

~~~~, ~~~~~~
$4 4)~~~4) ‘4 ~~~~~~~ P41.) ~~~~~~~~~~~~ 4)~~~~O . 4 $4 Ii

I’ U ‘ U ’ 4 N O  U 4 ) 4 ) 00
L 4 ) 4 )  ~~~~~~~~~~~~~~~~~~~ 4)r .0 ‘4 I ~ •

~~ ~~~~~~~~~~~~~~~~~~t 4) ‘4 ~4 ’ 4  ~~~~~~ 4)4) 0 U ~~~~~~~5 U . 4 ) U~~~~0 I. .O 4 ) . - 4 .-4 .

9 4 4 )  4 )0 0 0  $d~~~~~~~ U 4 ) e ’
,4 a. 4 1 , 4  4) 4) 4) ,4 ‘4 4) 4)

-~ 0 •~~~ . 0 5, 4 , 4  &‘ o s .- I  S
~) E ~

1. Cuyahoga upstream of Lake
Rockwell and tributaries thereof + + + + o + + + + - - +

2. Lake Rockwell to State Route 17
(approx. from Lake Rockwell to *
Garfield fleights) — + + a 0

- 
- 3. State Route 17 to Coast Guard

Station (Garfield Heights to
Lake Erie + + 0 0 

4. Little Cuyahoga River upstream
of State Route 91 and downstream
of Hazel Street (Upstream from a
point 1 mile upstream of gaging
station 6)(Downstreaa of a point
2 miles upstream of Ohio Canal) — + + o o 

5. Little Cuyahoga River between
• Route 91 and Hazel Street,

Su~~~t Lake and Ohio Canal - - + 0 0

6. All other tribut ar ies between
Lake Rockwell and Harvard Avenue inconclusive

7. For the following lakes, ponds,
or reservoirs : Aquilla, Brady,
Congress , Geauga, Hudson, Springs,
Mogadore , Muddy, Muzzy, Punderson,
Sandy , Snow, Springfield, Silver,

- 
- 

Wyoga , Aurora Pond inconclusive

8. All other small lakes now used
for swimming and water contact

- - - 
- 

-
~ sports inconclusive

— 

- j * NOTE: Except for a short distance below a fossil leveled power plant
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CHAPTER 5

PLAN FORI4JLATION AND EVALUATION PROCESS

A. Introduction

The process of plan formulation is the systematic development of

plans to meet the basic goals and objectives as stated in Chapter 2.

As alternative plans are developed , they are screened and subsequently

evaluated and reformulated. Initially, evaluation provides information

to be used in formulating and refining components of alternative waste—

water systems. Also, it provides a mechanism for analyzin g systems in
- 

- 

- 

the context of identifying and measuring all of their significant

beneficial and detrimental effects.

B. Formulation Process

Alternative regional wastewater management plans were developed

using a range of known technologies . Plans with pure technologies

or combination technologies were formulated to achieve two levels

of water quality. The formulation took into consideration current

plans and also provided alternatives to these plans . The objective

in doing this was to provide the State of Ohio with an initial set of

alternatives that would display combinations of criteria, technologies,

and economies of scale. From these, the State and the public assisted

in the selection of plans for refinement during the third phase of

planning.

Within this framework and in consideration of meeting the

objectives established , an array of vastewater management alter—

nat ives were developed to determine the environmental , social , and

economic advantages and disadvantages to compare the use of

_ _  L _ _ _  _ _ _ _ _ _ _
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various treatment technologies and the trade -off between the two

levels of design criteria.

The twelve alternative plans making up the initial array are

described in Chapter 6.

1. Wastewater Treatment Technologies.

The wastewater management alternatives for the highest levels of

treatment were developed around three fundamental was tewater treatment

technologies. They are advanced biological, physical—themical, and

• land treatment .

(a) Advanced Biological Treatment

The advanced biological treatment process, shown schematically in

Figure 10, provides an environment for the accelerated growth of

bacteria that use the organic matter contained in vastewater as a

source of food , converting it to carbon dioxide and water. Sufficient

oxygen to complete the digestive process is artificially supplied.

To remove nitrogen , additional bacteria are used to convert nitrogen

into the gaseous form. Many industrial wastes are toxic to these
-

• 
bacterial communities and must be excluded from the wastevater.

Settling is required to separate solids and bacteria from the

water. Phosphorus is removed by chemical reaction and settling, and

filtration removes the fine particles . Approximately 1.1 tons of

sludge are produced per million gallons of wastewater treated by the -- . -

advance d biological process .
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(b) Physical—Chemical Treatment

The physical—chemical treatment process, shown schematically

in Figure 11, relies on chemical reactions and physical mechanisms

to remove both organic and inorganic pollutants from wastewater. Organic

• matter is removed by adsorption to activated carbon, nitrogen is removed

as a gas by chlorine oxidation, and phosphorus is removed by chemical

reaction and settling. This process is less susceptible to reduced

effectiveness by industrial vastewater than is the advanced biological

process. Incineration of sludges is normally associated with physical—

- -. 
chemical treatment for recovery of the treatment chemicals. The

physical—chemical process, including incineration, produces approximately

- - 

~- 0.9 tons of ash per million gallons of wastewater.

(c) Land Treatment

The land treatment method of wastewater purification, shown

schematically in Figure U, provides a direct pathway through which

organic matter and nutrients can be recycled to the soil to enhance

the production of crops . Land treatment utilizes the natural processes

of the earth’ s soil zone and the growing crops, relying on the existing

soil biota, the soil filtering capacity, and the chemical exchange ability

of the soil to retain the nutrients for uptake by the crops. The effect

is to recycle back to the environment those substances discarded as

pollutants by man that are necessities to nature.

In this study, land application is always preceded by secondary

level treatment in either a conventional activated sludge plant or in

an aerated lagoon system. Therefore, industrial wastewaters toxic to
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those biological processes must be excluded from the wastewater.

Approximately 0.6 tons of sludge are produced for each million gallons
of vastewater treated by the activated sludge process. The aerated

lagoon produces approximately 0.2 tons of sludge for each million gallons

of wastewater.

(d) Secondary Treatment

The technologies studied included activated sludge and aerated

lagoons for secondary treatment . Advanced biological , physical—chemical ,

and application upon land were considered as final treatment alternatives.

Any of the final treatment technologies could be used in conjunction

with either of the secondary treatment technologies. The study effort

considered that secondary treatment by either activated sludge or

aerated lagoon technology could be used prior to land treatment.

In no case was the land application technology used unless the effluent

to be applied had , prior to its application on land, received secondary

treatment by either of the management technologies discuesed. Further,

L in all cases where effluent is applied to the land for final treatment,

L 

the treated water is collected by underground drain tiles and removed

from the site.

As stated, any of the advanced vastewater treatment facilities

may be used in conjunction with either the activated sludge plants or

aerated lagoons . This is important because it allows the phasing of

the land treatment components in such a manner that the existing acti—

vated sludge plants can continue to be operated for the remainder of

their useful lives in conjunction with land treatment, after which they

72
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might be replaced by aerated lagoons at the land treatment sites. By

using existing activated sludge treatment plants, minimum expenditures

are needed to achieve secondary treatment. Thus, more funds are

available to phase the upgrading of the system to Level I by 1983

and Level II by 1985.

2. Structure of the Region.

With the water quality criteria and treatment choices available for

use, the study attention was turned to the examination of the region,

its population trends and the general makeup of the individual river

basins. The general characteristics of the region and future trends

are discussed in Chapter 3. The basin areas were divided into upper,

middle , and lover regions based upon land use and population densities

as projected over the period covered by the study. These basin sub-

divisions are shown on Figure 13. System configuration could now be

defined in terms of the physical structure of the region, as veil as

the level of treatment and the technologies that best meet the need.

The amount of present and projected urbanization in each of the

three regions was found to be very useful in breaking the alternatives

into logical component parts. These components, when optimized for the

- ~~~ tech nologies , could then be considered on their own or in combination

..I t~ ~~~~~ plan. utilizing that technology, giving a broad range of

~~~~~~~~~~~ pesathIlitte . and system flexibility.

f.- . -• .ci , .  Cr ~ r .r~~i

.~~~~~~ “f ?‘~ wat •T  qwaltt, was considered by

- -  -,~~~~i• .4 ‘...,~~~~t 55 4 1 .r u s s~~1 in Chapter 2.
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Plans were developed to meet Level I and Level It water quality (see

Figures 1 and 2). The Northeast Ohio Water Development Plan config-

uration, as described in Chapter 6, meets current water quality criteria

and provides a basis for lan formulation to meet higher effluent quality.

Four plans were initially developed to meet the Level I water

quality criteria. Of these, one was the basic Nor theast Ohio Water

Development Plan , another was a plan treating all effluent on land.

The other two were combination plans utilizing major and minor amounts

of land for treatment. The land treatment components utilized existing

secondary treatment plants. Subsequently, these four plans were modif ied

so as to achieve Level II water quality criteria. An additional plan

was formulated to compare the effect of greater centralization of

advanced treatment plants on these systems. Finally, three plans

were developed to compare the effects of the different pure treatment

technologies on system design. The Northeast Ohio Water Development

Plan combined the use of physical—chemical and biological plants for

advanced treaPn~znt. Therefore, a plan was developed that contained

only physical—chemical plants and another was developed that contained

only biological plants. The third plan was a pure land treatment plan

including the use of aerated lagoons for the secondary treatment portion

of the system.

These twelve plans provided a full range of systems for comparison

of costs and impacts of the various technologies and treatment levels .

L _ _ _ _ _ _ _ _ _
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C. Evaluation Process

In general terms, the purpose of evaluation is to discover, in

advance of final plans or construction, any potential for ecological

- ‘ mishap or disaster , any technical flaw or inadequacy, and any

opportunity for protection or enhancement of the larger social and

physical environment. Identification of deficiencies or adverse

effects was followed by investigation and by iterative processes,

to achieve modification or refinement of plans toward greater

-• 
harmony and efficiency.

For this study, the principal purposes of evaluation were:

1. To define the current conditions of the Three Rivers Watershed

area as a prelude to the identification of the social, economic,

ecological , public health , and aesthetic changes resulting from

implementation of any alternative wastewater management plan.

2. To provide, during the planning process, informa tion to the

planner to enable the ref inement of plan components by identifying

detrimental impacts from specific components and suggesting revisions

to enhance harmony with the social and physical environment.

3. To provide the decision makers with an array of impacts,

organized by alte~native plans, showing how each affects the social

and physical environment. This enabled the comparison and selection

among alternatives based on the relative desirability of the

alternative plans.

4. To preserve an orientation toward the future by due regard

for long—term maintenance and enhancement of the environment as opposed

- -- _ _ _ _  ~ . _ _ _
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- to short—term local use ; by discovery and identification of irreversible

ecolo~ical effectsz by consideration of the effect on resources and

- - energy , relacing expected demand to resource capabilities; and by

concern for the increasing value of scarce natural resources.

The initial alternatives were evaluated on the basis of:

(a) System performance.

(b) Financial cost.

(c) Environmental, social , and economic impact.

(d) Institutional analysis.

(e) Public opinion.

The initial engineering feasibility was discussed in the Feasibility

Study and will not be further discussed in this si.nmnary. All designs

incorporated in the alternatives are feasible from an engineering

standpoint.

--5

The five impact categories used in this study are social, economic ,

ecological , public health, and aestl’atics. Initially a broad range of

alternatives were identified in light of a thorough evaluation of costs,

• effectiveness, and indirect social and environmental impacts. Alterna—

tive system components were specifically evaluated on the basis of how

they handle municipal , industrial , and urban storm runoff and the sludge

produced from this treatment.

Institutional concerns were not limited to the governmental

bodies affected but also to the possible establishment of regulations ,

-- 
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laws, restrictions, and good operation and maintenance practice.

Further , the concern of multiple use of land for treatment and crop

production was analyzed. Sunnnaries of the evaluation of the twelve

alternatives appear in Chapter 6. The complete evaluation appears

in Appendix VI.

Based on the initial formulation, evaluation, and public involve—

ment, several alternatives were selected for refinement by time—phasing,

optimization of plant siting, and compliance with on—going planning by

local entities. The Northeast Ohio Water Development Plan configuration

was used as a basis for considering the incremental benefits (tangible

and intangible) and costs of going from Level I to Level II. After

formulating these plans (as discussed in Chapter 7),  an examination
— 

of each was made with regard to the evaluation parameters , and the

impacts of each on impacted groups of the public. Here, impacted public

means the taxpayers or residents of the study area, the residents of

tht- State of Ohio outside the study area, the residents of the Lake

Er ie Region , and the national and international conmtunities affected

by these plans. A display of the significant impacts and the public

sectors impacted upon is presented in Chapter 7. From these identified

impacts, a table of preference sets for choice among the various plans

was developed to assist the decision—making process and appears in

Chapter 8.

9. How the Public Was Involved

Although the normal series of formal public meetings were

conducted as the wastevater management study progressed , emphasis
- 

- was placed on the informal workshop forum with representatives from - 

- - 

--— - - --5-- - -  - - —-- -~~~~~~~ 5-5-- - - - 5- -~~~- -- ---~~~~- -5



all public sectors upon which the study results might impact. The

workshops were intended to ascertain the views of a broad represen-

tation among Ohio’s citizens, in addition to local governments and

interest groups.

Initial public meetings were held 18 and 19 January 1972 in

Akron and Cleveland, respectively. In the interim period before

the formulation stage public meetings in December 1972, about 15

invitations for presentations of the study’s progress were fulfilled,

primarily within the Three Rivers Watershed area and in the counties

identif ied in the feasibility report as having soils suitable for

land treatment of wastevater.

“The Purewater Press,” a periodic newsletter, constituted the

principal public coimnunication medium during the plan formulation

phase of the study. The “Press” announced the award of the contracts

f or each portion of the study, identified the various wastewater treat-

ment technologies under consideration, reported the progress of the

study, and reprinted articles related to water pollution control. The

initial mailing list of about 1,000 has grown to in excess of 2 ,500.

The attendees at meetings held during the study were added to the

mailing list as the study progressed.

An intensified public involvement program followed the formulation

of the twelve alternative plans. Twelve workshops and presentations,

the first three of which were held in counties containing prospective

land treatment sites and two others that were held in a potential

79
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sludge management area , preceded the three formulation stage public

meetings.

An additional 15 vorkshrps and presentations were held subsequent

to the public meetings, most of which resulted from follow—up requests

from farmer groups and farm organizations, county coninissioners, chambers

of commerce , service clubs, university groups, conservation groups, and

local government officials.

Four f inal public meetings were conducted to ascertain the public

review of the four plans selected for final consideration. The tran—

scripts of those meetings are included in Appendix VIII. The contribu—

tions of the public to the review of this report are reflected in its

Conclusions (Chapter 9).

Figure 1.4 displays the types and locations of the contacts with

• the public during the formulation stage of the study. The views of the

various public sectors towards the study and the alternative plans are

discussed in the Chapters 6 and 7.

During the course of the public involvement program, several concerns

relating to water quality , land treatment technology , and public health

were articulated by the various publics. These concerns, together with

the environmental evaluation, influenced the reformulation of alternatives

and selection of plans. Specific public concerns are identified and

discussed in Chapter 6 as they relate to specific alternatives. A more

detailed discussion of the public involvement program, including

samples of correspondence and presentation material, is contained in

Appendix VIII. 

-•
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I CHAPTER 6

ALTERNATIVE S CONSIDERED

- A. Introdu tion

I 
The purpose of this chapter is to summarize the specific formulation

- - and evaluation of the twelve alternative plans that were developed in

- Phase 2. As Chapter 5 discusses, the twelve alternatives were developed

sequentially, resulting from interactions between the designers and

the evaluators. The descriptions of the formulation and evaluation

- of the alternatives will follow the sequence of plan development.

B. Development of Management Options

I 
Prior to the development of specific area—wide wastevater management

alternatives, sets of options were developed for industi~ial wastewater,
-
~

urban storuiwater runoff, and sludge management. These options were

- incorporated into the area—wide wastevater management alternatives

I in a variety of combinations, allowing the evaluation of those

options in relation to total wastevater management systems .

— 1. Industrial Wastewater Treatment.

For the formulation of industrial vastevater treatment options , the
r

industrial discharges were separated into two general categories : 1) those

- dischar ged directly into a waterway and 2) those discharged into a

— 
municipal sewerage system. The industrial wastevater treatment options

- - were developed to include complete t reatment of directly discharged

- vastewaters to the appropriate Level I or Level II criteria and pre-

treatment of wastevaters discharged into sewer systems to levels which
meet the compatibility criteria.

- 

82



___  - 
_ _ _ _  

5-I - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - -

The compatibility criteria are:

-- 1) That any constituent that may interfere with the reliable

-

. 

performance of the municipal treatment plant receiving that vastewater

- - flow must be reduced by pretreatment at the industry to such a con—

- centratlon that interference is prevented, and

-

- 

2) That any constituent not reduced in the municipal treat—

- ment plant receiving that flow to the level required by the Level I

or Level II criteria must be reduced by pretreatment to comply with

- those criteria prior to discharge to the sewer.

Each industrial wastewater treatment option provides for complete

treatment c—f the directly discharged vastevaters to the appropriate

level, but the degree of pretreatment of that proportion discharged

to sewerage systems varies according to the compatibility criteria

associated with the technology selected for municipal wastewater

treatment.
--5

Option 1 provides sufficient retreatment of industrial vastewater

so it is acceptable to sewage treatment systems using any of the three

technologies considered for municipal treatment , designed to meet —

level 1 design criteria.

Option 3 provides pretreatment compatible with municipal waste—
- 

- water treatment facilities using any of the three technologies

- - -
~~ designed to meet the Level II design criteria. —

-

-
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Option 4 is designed to be compat ible only with the land treat—

ment technology. The pretreatment included in this option excludes

the removal of heavy metals prior to discharge to sewerage systems

because of the ability of the soil to absorb those metals to the

extent required to meet the Level II criteria. However, the treat-

ment processes used in Option 4 to reduce dissolved solids to the - 
-

appropriate level simultaneously reduce the concentrations of

• heavy metals.

Therefore, to take full advantage of the capability of the land

treatment technology to remove heavy metals to such an extent that

Level U criteria are met, Option 5 was formulated. In order to

allow those heavy metals to enter the sewers for transport to the

municipal land treatment site, processes necessary to reduce the

dissolved solids to the level consistent with the pretreatment

criteria must be omitted. Therefore, both heavy metals and dissolved —

solids would be transported to the land.

A final industrial treatment, Option 2, was formulated to examine

• the potential benefits to industry and the public from maximizing the

internal recycle and reuse of water and wastevater, while meeting

Level II criteria. This option projects a reduction of wastevater

flow from industry to approximately 35 percent of that from any of the

previous four options.

Table 13 displays the five industrial wastewater treatment options,

- 
- the treatment criteria that each meets, the municipal treatment technology 
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IL— with which each is compatible, and the cost to industry of applying

each throughout the Three Rivers Watershed.

~L A3LE 13
INDUSTRIAL WASTEWATER TREATMENT OPTION S

Industrial Average
Wastewater Annual
Treatment Treatment Compatible Cost
Option Criteria Technologies (Million $/Yr)

1 Level I Advanced Biological , Physical- 41
Chemical, and Land Treatment

2 Level II Advanced Biological , Physical— 55
Chemical , and Land Treatment

3 Level II Advanced Biological, Physical— 65
Chemical, and Land Treatment

4 Level II Land Treatment 62

5 Level 11* Land Treatment 36

* NOTE: Total dissolved solids pretreatment criteria are violated to
allow discharge of heavy metals to municipal land treatment
systems.

It should be noted that all municipal systems in the twelve alterna-

tive plans provide sufficient capacity to accept the flows of pretreated

industrial wastewater projected in Options 1, 3, 4, and 5, not the re-

duced flow projected in Option 2. Therefore, any of these systems

would be capable of treating the maximum volumes of wastewater projected.

2. Urban Storawater Collection and Treatment.

Because of the random nature of rainfall occurrence, duration , and

intensity, systems to collect the resulting storuiwater runoff must be
!~
~
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expected to be overloaded occasionally . The frequency of that overloaded

condition can be controlled through the design capacity of the system.

The proportiun of the average annual urban storuiwater runoff that should

be collected for treatment was determined by examining the relationships

among the percentage of runoff collected and the cost and effectiveness

of the treatment system. The combined information displayed in Figure 15

led to the decision to develop systems having the capacity to collect

and treat, over the year, 97.3 percent of the average annual urban storm—

water runoff. Figure 15 shows, for example, that if the percentage of

stormwater collected for treatment were increased to 99 percent, cost

would be increased by 30 percent, with a resultant increase in suspended

solids removal of less than 2 percent. Other pollution parameters demon-

strate a similar relationship.

Like total quantity, the frequency of overflow is important to

= 
the stream environment. The system capacity selected will only

allow urban stormwater runoff to escape an average of once a year.

Even that overflow is partially treated. Using the land use projections

discussed in Chapter 3, those drainage basins were identified that are

projected to experience sufficient development by 2020 to be classified

as urban. The 162 basins identified are displayed in Figure 16.

trban storuiwater treatment options include: 1) local collection

- 

- and treatment followed by direct discharge to the stream, 2) collection

and storage followed by treatment in a municipal facility during periods

86

_ _  ---~~~~~ -~~~ - - - - - - - 5 -  -
------  



NAU RIPe~ Ifl CORPS OF ENGINEERS BUFFALO N V DUFFALO DISTRICT FIG 13/2p WASTEWATER MANAGEMENT STUDY FOR CLEVELAND — AKRON METROPOLITAN —ETC (U)AUG 73
UNCLASSIFIED 

NL

Ii•nu  is

I

. ii_ 
_ _  /1



H 
_ _  

/ 7~,~~4) __
I

4 /47

~ ~~i 1  4

~ ~ \I/ _ _ _ _  

I’ 
_ _ _ _

I / / iLl
0 4  /

~ ~~~~~~ / ~Iii J J Z  /z , , ,  I
Li I 4
> ~~~~~~ 1L J

-
~~~~~~~~~~ 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C, 4~~~~
s (~JUi W W WIL

- 
0)~~ 0

C,,
>

~~Z Z

Cl) U
0 U) 

I -I- I
~~ ~~ 

— 
~~ . ~

—.
0~’ 0~’ O~

) 
~ 

~~
•
‘ m • ~

1VAO I~13~J SOI1OS O3OP43dSflS 1

_ _ _ _ _ _ _  _ _ _ _ _ _ _  I ~saflos 
_ _ _ _ _ _ _4 I _ _ _

C.)

I

~~~~~~~~~~ ~~~~~~~~~



- -~~~~~r--~~~ ~~~ ~~~~~~ 
—

(I) 
~~~~~~
- E9~~ c°~D
• ~~~~~~~ 

I.
~ ~~~o ~~~~~~~~I-.Cl)

öa.
12

~ ~~x 
~~~~~~~ Z~~ .~ !~~‘ ~

~

~~~~ ~i2d- I~i’ ••~-~ ~ —
‘

i1~ 
T~t~-j 

~~~, ~~

~~~~~~~~~~~~~~~~~~ ~~ 
2~~~~ ~

~~ r~4’L-<’ : ~~~~ ~ I

\\~/ . 
:

~~~: ~4j
~~~~~~~~~~~~~

- 

Z 
2’

~-2.d 7’ 
~~!

1
~ ”\I P

I h

/1 :~~~C ? \ 1

88



of reduced municipal wastewater flow, and 3) local collection, storage,

and direct land treatment .

Under the first option, the local separate , physical—chemical

treatment facilities are located at the discharge site of storm

sewer systems and at the meuths of small tributary stre . Minimal

storage is required , and few water transfers between drainage basins

occur. This procedure can be designed to meet either Level I or

Level II quality criteria.

The second stormwater treatment option takes advantage of the excess

capacity of municipal treatment facilities necessary to accept fluctu-

ating municipal flows . During law municipa ~eriods , stormwater

can be introduced into the facility for treati. t. Large storage require-

ments and interbasin transfers of water are characteristic of this system.

The level of stormwater treatment is equivalent to the level of quality

for which the municipal facility is designed.

The third option, direct land treatment, produces water meeting

Level II quality criteria. Large storage facilities are necessary

to hold the stormwater, since land treatment cannot be accomplished

during rainfall periods .

In those alternatives having advanced biological or physical—chemical

components , the choice between separate stormwater treatment and treatment

in combination with municipal wastevater depends on the trade—off a between

plant costs for separate treatment versus transmission and storage costs

for combined treatment . In most cases , municipal treatment plant capacity

need not be increased to accept atormwater runoff for treatment during

periods of reduced municipal flow .
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In those alternatives having land treatment components , the avail-

ability of suitable soils becomes an overriding consideration in the

selection of separate land treatment of stormeater. If an adj acent suit—

able land treatment site is available, cost comparisons must be made

among separate land treatment , separate advanced biological/physical-

chemical treatment , and combined treatment with municipa l wastevater.

Suitable lands are available in much of the upper r.rtons of the river

basins, but as the density of development increases in the downstream

area, and the availability of land diminishes, the other two options

are needed.

3. Sludge Management .

Three sludge management options are considered. They are incinera-

tion, agricultural land application, and application to barren strip—

mined lands for restoration and revegetation.

In order to make the physical—chemical technology economically

competitive with the other technologies, and to minimize its massive

chemical requirements, incineration of sludge for chemical recovery is

mandatory. Thus , ash is the residual product of the physical—chemical

technology. Such ash is very low in organic materials and nutrients

and has reduced value for land application, except as a soil conditioner.

Sludge from advanced biological facilities can also be incinerated

to reduce the tonnage of ash to be handled to approximately 45 percent



of the weight of the sludge. The incinerators included in the alterna-

tives reported here are designed to meet all the existing and antici-

pated air quality stanlards within the area.

After treatment to reduce bacterial contamination, sludges from

advanced biological facilities and from the biological processes pre-

ceding land treatment can be applied to agricultural lands to increase

their fertility and rebuild depleted soils. This procedure requires

no long—term coemitment of specific lands, since permanent facilities

are unnecessary; sludge can be applied by mobile equipment .
I

Treated biological sludges have been found idea l for application

to ba rren strip mine spoil material , achieving vegetative cover in

one growing season. The location of the Ohio Appalachian region in

relation to the Three Rivers Watershed provided a unique opportunity

for the use of sludge in st ripmined land restoration . Pipeline trans-

port to distribution points within the stripwined region, followed by

truck transport to restoration sites provides flexibility. As much as

300 tons of sludge can be applied to an acre of barren stripained land.

The Ohio Department of Natural Resources has a proj ect underway

to develop the concept of collectively mitigating stripaine reclamation

and solid waste problems, which includes the use of sludge. A possible

result from this study is development of solid waste recycling centers
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and sludge utilization for reclamation as a complementary system in

stripained areas . Sludge application can follow the land reshaping

involved in landfill activities, thus providing a natural landscape

protected from erosion by vegetative cover.

It should be noted that the pipeline transport of sludge requires

solids concentrations of 10 percent or less . Thus , transport water

will also be transported to the Southeastern Ohio area , at the expense

of flow to Lake Erie . Transfer of water out of the Great Lakes Basin

is a concern of the International .Joint Commission of Canada and the

United States. The significance of this transfer is minimized when

the 4.5 million gallons per day of transport water in 2020 is compared

to the 794 million gallons per day of vastewater treated .

C. Range of Initial Alternatives

Within the formulation framework discussed in Chapter 5, the initial

set of alternatives was formulated to incorporate , into area—wide waste-

water management plans , various combinat ions of the management options

described above and to display a variety of system configurations.

The configurations of the alternatives were significantly influenced

by two principal factors:

1) The configuration of the wastewater management system that is

a part of the Northeast Ohio Water Development Plan.

2) The location of land areas having soils suitable for use by the

land treatment technology.



A study of existing county soil maps, supplemented by information

obtained from the Ohio Office of the Soil Conservation Service, resulted

in the identification of sufficient land areas within the Lake Erie

Drainage of Ohio to treat all the wastewater generated within the Three

Rivers Watershed by the land treatment technology. Those land areas

are shown in Figure 17. It can be seen from Figure 17 that only a

small portion of the suitable land areas are within the Three Rivers

Watershed. Those land areas are not sufficient to treat all the waste—

water produced in the Watershed by land treatment ; therefore , land areas

outside the Watershed were considered for land treatment of vastewater.

Although suitable soils are available outside the Lake Erie

Drainage of Ohio , the Feasibility Study demonstrated that the cost

of pumpiag the treated effluent back to the Lake Erie Drainage in

compliance with international agreements substantially increased

plan costs. Since sufficient land areas are available within the

Lake Erie Drainage, studies of land treatment areas were limited to

that drainage area .

Alternative 1, The Northeast Ohio Water Development Plan

The Northeast Ohio Water Development Plan is currently used to guide

the decision process for sanitary sewage within the Three Rivers Watershed,

and some actions have been consummated . The plan represents a coat—

effective network of advanced biological and physical-chemical treatment

plants for treating municipal and industrial wastewater to levels required

by the Ohio Stream Quality Standards of 1970. That plan constituted the

basis upon vhich all the alternatives are formulated . In fact, the

configuration of Alternative 1, shown in Figure 18 , duplicates the
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Northeast Ohio Water Development Plan configuration . Modifications

in treatment plant designs and costs were made to meet the Level I

criteria , and the treatmen’ of urban stormwater runoff was incor-

porated into the plan .

Alternative 3

Alternative 3, shown in Figure 19, differs from Alternative 1

to accommodate stormwater at municipal treatment plants. It is de—

signed to meet Level II criteria. The alternative includes siting

L a plant at North Olmatead near the confluence of the East and West

Branches of the Rocky River. The Northeast Ohio Water Development

Plan deleted this plant to avoid the release of effluent into the

lower Rocky River , since that area is lined with an extensive park

system. With the effluent treated to a higher level in Alternative 3,

it was determined that for flow and quality it would be preferable to

reinstate the effluent flow in the lower Rocky. The number of plants

was increased , particularly in the upper Rocky River Basin, in con—

junction with the changes in method of treating stormwater. This

alternative did not provide for the comparison of pure technology

alternatives, nor did it provide for the direct comparison of

Level I versus Level II costs because of the configuration changes.

Al ternatives 10 and 11

Alternatives 10 and 11 were developed to provide the comparison

of pure advanced biological and physical -chemical technologies. Al-

ternative 10 is pure advanced biological technology, and Alternative 11

H’ 96
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is pur e physical—chemical technology. The configurations of both alterna-

tives duplicate that of Alternative 3, shown in Figure 19. Both alterna-

tives are designed to meet Level 11 criteria.

• 
• 

Alternatives 2 and 4

Alternatives 2 and 4 provide systems with all advanced treatment

accomplished by land treatment technology following secondary treatment

provided within the Three Rivers Watershed by activated sludge and

secondary level physical—chemical technologies. Sufficient soil areas

are available in the upper portions of the Watershed for local land

treatment of wastewater. However, as Figure 20 demonstrates, the

secondary effluent from Cleveland and Akron is transported to a single

land treatmen t area in Crawford , Seneca, Huron , and Richland Counties In

Nor thcentral Ohio.

Transport of the secondary effluent is by deep tunnels. The major

tunnel follows the Lake Erie shoreline in Cleveland and proceeds directly

to the land treatment area. A tributary tunnel from Akron down the

Cuyahoga River valley to collect the secondary effluent from the

Cleveland Southerly treatment plant joins the major tunnel west of

Cleveland.

The significant difference between these two alternatives is in

the treatment of urban stortuwater runoff. In Alternative 2, storinwater

runoff is treated in local plants to meet the Level I criteria and

returned to the local streams. In Alternative 4, the stor-mwater is

treated by land treatment , thus achieving Level II criteria . In

Al ternative 4, 80 percent of the urban stormwater runoff is transported

98
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from the Three Rivers Watershed to Northcentral Ohio for land treatment.

Alternative 12

The use of aerated lagoons for secondary treatment prior to land

treatment is introduced in Alternative 12, thus providing a pure land

treatment technology plan to meet Level II criteria. Aerated lagoons

replace the activated sludge plants in the upper portions of the Water—

shed , and an aerated lagoon enclave located at the land treatment area

in North Central Ohio replaces all the secondary treatment plants in

Cleveland. This arrangement requires the transport of raw sewage through

the deep tunnel to the Northcentral Ohio enclave.

— The locations of the land treatment sites in this alternative,

shown in Figure 21, follow those of Alternatives 2 and 4, with one

major exception; vastewater from Akron is treated within the Three

Rivers Watershed by an overland flow/infiltration variation of the

land treatment technology. This treatment component would return

renovated water to the Cuyahoga River at a point upstream of the Akron

municipal water supply reservoir, Lake Rockwell.

• Alternatives 6 and 8

In order to provide a broad spectrum of alternatives for evaluation

and public review, alternatives employing combinations of technologies

were formulated. Alternatives 6 and 8, displayed in Figure 22, are

similar in treatment concepts to Alternatives 2 and 4; secondary treat-

ment of all effluent is accomplished within the Three Rivers Watershed,

100
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followed by land treatment. Alternative 6 meets Level I criteria, and

• Alternative ~ meets Level II criteria .

These alternatives provide for the return of renovated water from

the advanced biological treatment facilities at Akron to the Cuyahoga

River, at North Olmstead to the Rocky River, and to the headwaters of

Tinkers Creek. Local land treatment areas are employed in the upper

portions of the Watershed , and the secondary treatment pl...nts in

• 

Cleveland discharge effluent to the deep tunnel for transport to the

land treatment area in Northcentral Ohio.

Alternative 9

Alternative 9, shown in Figure 23, was specifically formulated to

examine the results of regionalization beyond the 26 plant configuration

included in the Alternatives 1 and 3. To achieve that end , five major

advanced biological treatment facilities were sited at Kent, Akron , and

Cleveland Southerly to serve the entire Cuyahoga River drainage, Chagrin

F~ills to serve the Upper Chagrin River drainage , and North Olmatead to

serve the Rocky River drainage. The Lake Erie shoreline plants would

become collection points from which raw sewage is transported by deep

tunnel to an aerated lagoon enclave in Northcentral Ohio.

Alternatives 5 and 7

In order to achieve all wastewater treatment within the Three Rivers

Watershed , yet provide land treatment wherever suitable land areas exist

103 
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within the Watershed Alternatives 5 and 7 were formulated. Alternativs

• 5 meets Level I criteria , and Alternative 7 meets Level II criteria .

In these alternatives, shown in Figure 24, the upper portions of

the Watershed are served by land treatment technology, while the densely

populated urban area. are served by advanced biological and physical—

chemical facilities.

Su arl

Table 14 sumearizes the characteristics of all the initial alterna—

tives, includ ing the proportion of municipal and industrial wastewater

treated by each technology, and also the combinations of management

options for industrial treatment, stormwater runoff, and sludge handling.

It should be noted in Tab le 14 that the Advanced Waste Treatment Flow

includes some industrial wastewater after pre—treatmeut and some combined

stormwater.

D. Evaluation of the Management Options

To simplify the discussion of the evaluation of the twelve alterna-

tives, the evaluation of the management options for industrial wastewater

treatment, urban storawater runoff , and sludge management are presented

independently. The evaluation is based on the factors identified in

Chapter 5: system performance , financial cost, environmental, social,

and economic impact, institutional analysis, and public review.

1. Industrial Wastewater Treatment.

On the basis of performance alone, treatment Option 5 must be

eliminated from further consideration in refined plans that meet

Level II criteria. Since none of the technologies used in this study
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have the inherent capability to effectively reduce dissolved solids,

pretreatment at the industry for their reduction is required. Option 5

excluded processes to reduce dissolved solids.

The evaluation revealed uncertainty accociated with unrestricted

application of heavy metals on the land, and the public expressed grave

concern about the effects of those metals. The ability of the soils

to absorb those metals is recognized ; however, the impacts of the possible

accumulation in crops and the consumers of those crops remains uncertain.

Therefore, Option 4 is eliminated from consideration in refined plans

employing the land treatment technology.

Since Option 2 must not be assumed for design purposes, as explained

earlier in this chapter, only Options 1 and 3 remain for incorporation

in areawide wastewater management plans meeting Level I and Level It,

respectively. Therefore, the component cost for industrial treatment

L constant throughout all plans meeting the same level criteria;

$‘~l million annually for Level I plans and $65 million annually for

Level II plans .

2. Urban Stormwater Collection and Treatment.

The combinations of stormwater treatment options associated with

each alternative are identified in Table 15. The evaluation and public

review provided no clearcut advantage to any of these options, since

all options collect the same volumes of urban stormwater runoff and

treat it to the same level. Therefore, In the refinement of the plans,

combinations of storinwater treatment options are incorporated to match

the appropriate technologies and plan configurations and to optimize

costs. 
108 •:
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• TABLE 15

S T O R M W A T E R  TREAT M ENT

WATER STORMWATER
PLAN QUALITY TREATMENT AVERAGE

BILLION GAL.

— _ _ _ _  

OBJECTIVE PER YEAR ANNUAL

COST
LEVEL LEVEL

NO. TYPE SEPARATE COME
WATER LAND

I W 
_ _ _ _  _ _ _  

74 
_ _  _ _ _  

23
2 L 

_ _ _ _  _ _ _ _  

74 
_ _ _  _ _ _  

28
5 C 

_ _ _ _  _ _ _ _  
58 

_ _ _  
6 17 4

6 C ~~.- _ _ _ _  
58 

_ _ _  
16 17 3

3 W 
_ _ _ _  ~~~

- 10 
_ _ _  

64 2 9 4
10 W 

_ _ _ _  
~~,

- t O  
_ _ _  

64 2 9 2
H W 

_ _ _ _  ~~ 10 
_ _ _  

64 2 7 6
4 L 

_ _ _ _  _ _ _ _  _ _ _  
18 56 230

2 L 
_ _ _ _  _ _ _ _  _ _ _  

26 48 84
7 C 

_ _ _ _  

s.- 33 3 38 2 0 3
8 C 

_ _ _ _  _ _ _ _  

8 33 33 20 2
9 C 

_ _ _ _  ~..-‘ 5 
_ _ _  

69 2 6 7

_ _ _  -- - • ~~ - • --~~~~~-~~~~~~~
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3. Sludge Management

From an environmental point of view, the application of sludge to

barren stripmined land for restoration and revegetation was established

as the favored option. This option provides for recycling organics and

nutrients extracted from wastewater to restore land areas otherwise left

barren, some of which produce acid mine drainage that pollutes other

waterways.

Second priority was given to the application of sludge to local

agricultural lands because of the recycle of the organics and nutrients

for soil enrichment. Incineration was reserved as the last choice

option to be avoided where possible.

Cost comparisons of the three options demonstrated the same re-

lationships. Incineration is the most expensive option , the cost per

ton being approximately 1.6 times that of the other two options. Agri-

cultural land application and stripmine land application are similar in

cost, with local agricultural land application having a slight economic

advantage. In those alternatives employing aerated lagoons in North—

central Ohio , agricultural land application is given the economic

advantage, because of the long distance from that area to the strip—

mined lands in Southeastern Ohio.
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The response of the public , particularly in Harrison County, has

• generally been enthusiastically in support of the stripinine revegeta—

tion and res..oration option . Some local groups there have already

~ begun to transport sludge to the County for application to stripmine

land . Farmers in this area have also indicated an interest in obtaining

sludge to improve the agricultural capability of their soil.

The only major institutional prob lem regarding sludge management

options relates to the transpor t of sludge transport water from the

Lake Erie basin , and that was addressed in Section B3 of this Chapter.

The combinations of sludge management options associated with each

alternative plan are identified in Table 16.

E. Evaluation of the Range of Alternatives

For simplicity of comparison, the costs associated with the twelve

alternatives are summarized in Table 17. In addition , the cost of

Alternative 1, which upgrades the Northeast Ohio Water Development Plan,

has been estimated for meeting the Level II criteria . The average annual

costs for Alternative 1 at Level II are $139 million for municipal

treatment, $205 million for stormwater treatment and $65 million for

industrial treatment, totalling $409 million.

The resource requirements associated with each of the twelve

alternatives are summarized in Table 18. The chemical requirements

include lime, chlorine, alum, polymers, and methanol. Land require—

ments include those lands that must be purchased for plant sites and

those lands used for land treatment, for which purchase may not be necessary.

111



_ _ _ _  _ _ _ __

T A B L E  16

S L U D G E  M A N A G E M E N T

WATER SLUDGE
HANDLING AVERAGE

OBJECTIVE DRY TONS ANNUAL
_ _ _ _  _ _ _ _  _ _ _ _  

PER DAY
— COST

LEVEL LEVEL STRIP LAND APPL
NO. TYPE — MIL. $

I It MINE SLUDGE ASH

w s..— 
_ _ _  _ _ _  _ _ _  

835 27

2 L 
_ _ _ _  _ _ _ _  

477 34 
— 

2 1
5 C 

_ _ _  _ _ _  

424 3 1  376 30
6 C ~.— 

_ _ _ _  

393 4 1  247 25
3 W 

_ _ _  ~— 330 86 5 15 26
to w 

_ _ _  
~~~

- 537 386 29
i i ,  W 

_ _ _ _  

‘-.‘
. 

- _ _ _ _  

682 3*
4 L 

_ _ _ _  
‘.-~
‘ 47 7 34 

— 
19

12 L 
_ _ _  _ _  

32 9

7 C 
_ _ _ _  

~~-
‘ 4 9 1  13 4 11  29

8 C 
_ _ _ _  

~~ — 3 1 6  28 284 25
C 

_ _ _ _  ‘.— 377 
_ _ _ _  

1
* This cost includes only disposal. Incineration and its costs a~e

included in the treatment process.
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COST COMPARISO N OF TWELV E ALTE RNAT IV ES
____________  ——_ _ _ _ _ _ _ _ _  _________________________________________

• PLAN QUALITY AVERAGE ANNUAL COST

OBJECTIVE MILLONS OF DOLLARS

• M. U. U,!.
NO. TYPE LEVEL LEVEL M. I. SRO. AND ~~D AND

I . SRO.

I W 
_ _ _ _ _  — 

103 4 1  23 144 226 267
2 L 

_ _ _ _  _ _ _ _  

179 4 1 . 12$ 220 307 248
5 C 

_ _ _ _ _  _ _ _ _ _  

I t O  4 1 74 151 264 325
6 C ‘..— 

_ _ _ _  

$50 4 1 173 19$ 323 364
3 W 

_ _ _ _  ~~ — 149 65 294 214 443 506
10 W 

_ _ _ _  
‘p-’ 149 65 292 2 14 44 1 506

I I  W 
_ _ _ _  

v.” $45 65 276 210 42 1 466
4 L 

_ _ _ _ _  

s..-’ 1 83 65 230 248 4 13 478
12 L 

_ _ _ _  ~— 14 1  65 184 206 325 390
7 C 

_ _ _ _  ~~~
— 145 65 203 2 1 0 346 4 13

8 C 
_ _ _ _  

~~~~~~ 18 1  65 2 02 246 383 448
9 C 

_ _ _ _  
~~~— 1 6 7 65 267 232 434 496

SRO. - STORMWATER RUNOFF
I. - INDUSTR!AL
M. - M U N I C I P A L
L - LAND TREATMENT
C - COMBINATION
W - WATERWAY DISCHARGE

(ADVANC ED SIOLO$ICAL ~~d/o r
PHYSICAL-CH EMICAL)

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ‘J!~~. _ _ _ _ _ _
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Alternative 1

Alternative 1, which duplicates the geographic configuration of

the Northeast Ohio Water Development Plan, met general public accept—

ance within the region. By upgrading it to Level I criteria, the

potential for improved aquatic life in most of the Rocky, Cuyahoga,

and Chagrin River is increased. In the Navigation Channel of the

Cuyahoga River, however , the “Aquatic Life A” stream quality standards

will probably be violated.

For numerous reasons , Alternative 1 represents a very acceptable

- • plan from an institutional standpoint: 1) the Northeast Plan was

developed by the State of Ohio in cooperation with the local author—

ities, 2) some components of the Plan are currently being implemented ,

and 3) all wastewater generated within the Three Rivers Watershed is

treated within the basin.

Alternative 3

The variation in the configuration of Alternative 3 from that of

Alternative 1 was described previously in this chapter. The performance

of this alternative at Level II will provide an additional increment

of water quality, therefore enhancing the potential for improved aquatic

life , especially in the Navigation Channel of the Cuyahoga, and in-

creased recreation.
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Public response to this alternative centered around two factors:

1) the uncertainty regarding the reliability of any technology to

prevent the discharge of pollutants into the Lower Rocky River by

the plant at North Olmste td and 2) skepticism concerning the

necessity to increase water quality from Level I to Level II, at a

substantial increase in public cost ($443 million annually, compared

to $226 million for Alternative 1 at Level I).

Furthermore, the configuration of Alternative 3 provides no cost

advantage over that of Alternative 1 at Level II (Alternative 3 at

• $443 million annually, compared to Alternative 1 at Level II at

$409 million).

Alternatives 10 and 11

Since the configuration of Alternatives 10 and 11 are duplicates

of Alternative 3, the environmental impacts and public response re-

garding configuration are the same. However, significant differences

result from differences in technology .

i\dvanced biological technology is not as suited as physical—chemical

technology to communities containing significant industrial wastewater.

Furthermore, the pure physical—chemical alternative appears to have a

slight cost advantage. It should be noted that the cost of the advanced

t-iological alternative is probably more reliable than that of the

physical—chemical alternative, since most experience has been with the

biological processes.
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Consumption of chemical resources and sludge incineration are

the principal disadvantages to the physical—chemical alternative.

As Table 18 shows, chemical consumption by Alternative 11 is more

than twice that of Altern~ tive 10. Although the incinerators

L associated with the physical—chemical technology will meet the air

quality standards to prevent air pollution, incineration violates

the environmental priorities for sludge management by precluding

restoration and revegetation of stripmined land through the recycle

• of sludges .

Alternatives 2 and 4

The land treatment technology , introduced in Alternatives 2 and

4 , provides the maximum opportunity to recycle nutrients . Furthermore ,

these alternatives significantly reduce the consumption of chemical

rr
resources for wastewater treatment and for crop fertilization.

Environmental evaluation identified numerous factors of signif i—

cance associated with the configuration of these alternatives, and

these factors were reinforced by public response. The factors of

greatest concern were :

1) Transport of sewage from the Cleveland—Akron Metropolitan

area to Northcentral Ohio for treatment. The rural community

residents interpret this configuration as an attempt to transfer a

• problem generated within the metropolitan area to their rural area .

Valid institutional problems were identified , specif ically the
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coordinated management of the system to treat wastewater and produce

crops .

• 2) The single massive land area necessary to improve cost—effectiveness

limits the development of the system to include neighboring communities

• in No rthcentra l Ohio . Furthermore , the advantage of providing open

space , thus limiting urban sprawl, which is a characteristic of the

land treatment technology, is diminished by this configuration .

3) The purchase acquisition of the land treatment areas would

• significantly reduce the tax base of the Northcentral Ohio Counties.

However , this study proposes alternatives to land purchase , even

though that cost is included in all alternative plan cost estimates

• 
for comparative purposes.

4) The application of treated wastewate~ to the land at rates

as high as 75 inches per year , which improves cost—effectiveness ,

necessitates modifications in farm management practices . Furthermore ,

the flow of renovated water from the land treatment areas receiving

wastewater at that rate will increase the average annual flow in some

tributaries of the Vermilion, Huron , and Sandusky Rivers by as much

as ten—fold , thus increasing the transport of sediment to Lake Erie

and damaging aquatic habitat in the streams .

The existence of the winter storage basin located at the land

treatment area provides a unique opportunity for the development of
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industrial parks near this extensive source of cooling water and

possibly process water . The cooling capacity of the basin is suf-

ficient for its use by thermal power generating facilities, and

the deep tunnel in combination with the storage basin provides

potential pump—storage power production.

The application of treated wastewater to the land continuously

4
supplies nutrients to the crops and should increase crop production

and decrease fertilizer costs.

Within the Watershed the dispersed land treatment areas offer

the unique opportunity of perservation of wildlife habitat and open

space against urban sprawl.

These alternatives significantly reduce the flow in the Lower

Cuyahoga River and diminish the potential inherent in other alterna-

tives to enhance aquatic life and recreation in that river section. -
•

Alternative 12

The pure land treatment alternative, Alternative 12, provides

environmental benefits similar to those demonstrated by Alternatives

2 and 4 . In addition, the treatment of wastewater from Akron by the

overland flow/infiltration process provides direct recycle of renovated

water to the Akron water supply and provides the potential for enhanced

aquatic life and recreation in the Lower Cuyahoga River. Moreover,

chemical resource requirements are minimized by this alternative.
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Those environmental factors associated with Alternatives 2

and 4 are applicable to this alternative as well. Furthermore,

the introduction of the overland flow/infiltration process and the

• 
• 

• employment of aerated lag’ ons for secondary treatment introduce

additional environmental and public concerns. The overland

flow/infiltration process is planned for publicly owned open

space areas and greenbelts. Therefore, urban sprawl would be

restricted , but purchase of lands would be necessary. The purchase

of these lands should be integrated into the Ohio Outdoor Recreation

Plans and the National Park proposals for the Cuyahoga River Valley.

The multi—purpose use of overland flow/infiltration area for

wastewater treatment , greenbelts and open space areas, recreation,

and production of a harvested crop to remove nutrients presents

se rious environmental questions . First , overland flow precludes

recreation. Furthermore , the production of Reed Canary Crass ,

~hich is necessary to adequately extract  the nutrients from the

wast ewater , will  seriously restr ict  recreation poten t ia l .  Finally ,

the inst i tu t ion  owning and maintaining these areas must harvest and

put  the Reed Cana ry G rass to a u se fu l  pu rpose .

Various in fo rned publics we r e more skeptical of the application of

up t ’c  150 inches per year ~f sto rniwater and 90 inches of wast ewater to

:;oils having lower i n f i l t r a t i o n  can acity than for  those soils to which
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only 60 to 75 inches are applied.

The aerat •d lagoons provide the potential for occasional odors

and groundwater contamination from bottom leaching. These problems

can be minimized through adequate design, operation, and maintenance.

If necessary , the lagoons can be sealed by an impervious barrier .

The use of aerated lagoons in Northeentral Ohio to replace

the secondary treatment plants in Cleveland requires the transport

of raw sewage through the deep tunnel. This action presents a

potential public health hazard in the event of a failure of the

transmission facility , resulting in the discharge of raw sewage

into the Rocky, Cuyahoga, and Chagrin Rivers and Lake Erie.

Furthermore, the potential use of the tunnel for cooling water supply

by power plants along its route is reduced by the transport of raw

sewage.

Alternatives 6 and 8

Many of the disadvantages of Alternatives 2, 4, and 12 were

avoided by the configuration of Alternatives 6 and 8. The replace-

ment of the overland flow/ infiltration process by an advanced bio—

logical facility at Akron precluded the disadvantages of that process,

while providing adequate flow to the Lower Cuyahoga River.

The provision of secondary treatment plants within the Three
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Rivers Watershed eliminated the concerns regarding aerated lagoons

and transport of raw sewage in the deep tunnel.

Finally , the sensitivity of Cost to rate of spray irrigation

application in ~orthcentral Ohio and to purchase of those lands

was performed . The results of that analysis for Alternative 8

are displayed in Figure 25. That figure demonstrates that if

suitable agreements can be reached between farmers and wastewater

treatment managers, thus eliminating the need for land purchase,

the application rate can be reduced from 75 inches to 55 inches

* 

per year without affecting the total cost of the alternative.

At the lower app lication rate , modi f ications in farm management

may be reduced and possibly be unnecessary.

Some environmental and institutional problems remain unresolved

by the configuration of Alternatives 6 and 8. They are : 1) the

single large land treatment area in Northcentral Ohio, 2) increased

discharge in the Northcentral Ohio rivers, and 3) the local opposi-

tion to the transport of wastewater from the metropolitan area to the

rural environment .

Alternative 9

The Cost of Alternative 9 demonstrates that no economic advan-

tage was gained by the massive regionalization. Furthermore, the
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•

extensive transmission pipelines inherent in this plan divert

water from the rivers and prevent the reuse by downstream corn—

munities of treated wastewater that is presently returned at

dispersed points along th~ streams.

These results substantiate the optimization of treatment plant

siting identified in the Northeast Ohio Water Development Plan.

Alternatives 5 and 7

By limiting the configuration of Alternatives 5 and 7 to the

• Three Rivers Watershed , those insitutional problems associated

with Alternatives 2, 4, 6, 8, 9, and 12 are eliminated . These

alternatives provide for the recycle of nutrients by the land

treatment technology in the upper portions of the Watershed , and

thereby protect open space from urban sprawl. Winter storage of

wastewater for treatment during the growing season results in low

flow augmentation.

Alternative 7 provides an increment of water quality above

that of Alternative 5 that increases the potential of the “Aquatic

Life A’ stream quality standard being met in the Navigation Channel

of the Cuyahoga River.

F. Formulation Criteria for Refined Plans

The evaluation of the 12 alternatives demonstrated that the

incremental increase in water quality provided by Level II above

• 124
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that of Level I, can enhance the potential for aquatic life, recrea-

tion , and reuse , even in the Navigation Channel of the Cuyahoga River.

However , the cost of providing that increment of quality is substantial,

as Table 17 demonstrates. Since the 1985 objective in PL 92—500 is

to eliminate the discharge of pollutants into waterways, refined plans

are phased to achieve Level II by 1985.

The configuration of the refined plans are based on the environ-

mental factors associated with the 12 alternatives. These factors

include : 1) recycle of nutrIents, 2) ma intenance of adequate stream

flow to preserve aquatic life , 3) providing open space and recreation

potential, and 4) recycle of sludges for beneficial purposes.

Institutional considerations, including cooperative management

of land treatment areas by farmers and wastewater treatment agencies

and transport of wastewater from one region to another, are vitally

Important.

Finally , the public concerns over the cost , performance, and

environmental and institutional factors must be resolved . Many of

these concerns will be resolved as experience is gained with all

technologies. Public Law 92—500 provides for the evolutionary

development of systems to ultimately approach the 1985 objective.

As a result of this comprehensive analysis and the recommenda-

tions of the Ohio Environmental Protection Agency (See Attachment C),

four plans were formulated in Phase 3 of this study. These plans are

described in Chapter 7.
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CHAPTER 7

THE FOUR SELECTED PLAN S

• A. Introduction

Three plans were selected for further formulation based upon the

results of public meetings and preferences expressed by the State of

Ohio about the 12 plans of Chapter 6. An additional plan has been

selected to provide a comparison of costs and Impacts for a lower

level of treatment. Each of these four plans is developed in the

same detail to permit relevant comparisons of these systems. The
C

comparisons developed for these four plans provide the basis for

selection by the State of Ohio and the various publics of an effective

water qu~iity management program. They should also assist the

Federal EPA in its review and approval of proposed water quality

standards.

Each plan represents a comprehensive Wastewater Management

Program phased to meet the timing specified in Public Law 92—500 ,

which Is identified and quoted in Chapter 1 of this report. Each

plan includes treatment of the three principal categories of

wastewater: municipal , industrial , and urban stormwater runoff.

Each plan provides treatment for the same total volumes of wastewater

and runoff. Each plan is optimized for the specific treatment

technologies included in its makeup. And finally, each plan emphasizes

recycling and reuse inherent to the technological processes used and

the geographic location of facilities.
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B . Plan A to Level I

Plan A to Level I (A—I) , displayed in Figure 26, duplicates the

geographical layout of treatment facilities in the Three Rivers

Watershed portion of the ~ortheast Ohio Water Development Plan for

water quality control . The plan is regional , with a total of 26

proposed tminieipal plants, eight of which are now in existence.

~(unicipal sewage is given biological treatment in all plants except

Cleveland Westerly, Rocky River , and New Kent, where physical—chemical

treatment is utilized (shown on Figure 26 as triangles). Table 19

tabulaces the volumes of wastewater at the municipal/industrial

• treatment plants, and Table 20 describes treatment processes and

construction phasing for each municipal plant. The construction is

phased to meet current appropriate State of Ohio standards and

Level 1 criteria for 1977 and 1983 as required by Public Law 92—500.

After 1983, Plan A-I maintains that water quality merely enlarges

~acilities to accommodate increased flows.

Approximately 43 percent of storawater runoff is treated in

municipal plants during off—peak hours. The remaining 57 percent

is treated in 81 separate advanced stormwater treatment plants.

Urban stortmiater volumes and proposed treatment methods are

summarized in Table 21.
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TABL E 19

MUNICIPAL/INDUSTRIAL WASTEWA TER PLANS A— I and A- T- 

TREATED 8Y UtC/W t

(MGD)

PLANT _____ 1972 1980 1990 2000 2010 2020 
-

Lake Er ie
Cleveland Easterl y 125.00 140 .00 148 .00 158.00 164.00 172.00
Cleveland Westerl y 35.91 3 7 . 14  39.69 1+ 1 . 2 2  1+2 .75
E u c l I d  14.53 19 . 1 1  24 .05 28.60 33.63 37.~~Rock y R i v e r  7. 14 1 1 . 1 1  14 .39 16 .77 19.72 22.05

Tota l  182.58 207.36 226 .13 244 .59 260. 10 2 76.57

Roc ky R i v e r  B a s i n
Lakewood 17. 11 i8.oo 19.00 19.00 20.00 2 1 .00
LIverpoo l 3~O8 6..~9 9.40 12.24 15.85 20.09

Tota l  20.19 24.69 28.40 31.24 35.85 41.09

Cuyahoga R i v e r Bas in
Akron 71.00 84.09 97.83 1 1 1. 33 129.03 149.67
A u b u r n  Townsh I p 0. 17 0.28 0.39 0.53 0 .69 0.84
Bur ton  0.18 0.32 0.45 0.56 0 .7 2 0.9 1
B u t t e r n u t  Creek 0.24 0.37 0.50 0.66 0,89 1 . 17
~ Chardo n 0.03 0.07 0 .10  0 .13  0. 17 0.20
C l e v e l a n d  S o u t h e r l y 10 1.65 129 .24 182.52 206.1 5 22 5.2 1 234 .20
Eas t  C i a r i d o n  0.08 0. 14 0.2 1 0.3 1 0 .39 0.48
Kent 5.83 10.68 15.93 20 . 15  24 .65 28.4 1
Piantua 0. 29 0.37 0 ,4 7 0.58 0.74 0.86
M i dd l ef I e l d 0.77 1.06 1 .42 1.72 2.23 2.70
R a n d o l p h 0 .20  0.30 0 .40 0.5 0 0.65 0.75
Ravenna 2.05 3.35 5.41 8.53 10.60 12 .34 —

Troy T o w n s h i p  _Q.Q9 0.15 0 .2 1  0.29 0.38 0.47
Tota l  182.58 230.42 305 .84 35 1.44 396 .35 433. 00

C h a g r i n  R i v e r B a s i n
Aurora  C e n t r a l 0.22 0.60 1. 32  1 .73  2 .3 1 2.98
C h a g r i n  E .  Branch  0.49 0.72 1.00 .25 1 .58 1 .95
C h a g r i n  F a l l  0.81 1.35 2 .05  2.53 3.08 3.58
F a i r m o u n t  Road 0.07 0.54 .55 2 . 14  2 .80 3.40
Fow ler ’ s M M l  0.42 0.64 0.88 1 . 14  1.54 1.98
M c F a r l a n d  Creek 0 .18  0.63 1 .90 2.66 3 .52 4 . 29
Newbury T o w n s h I p  0.33 0.50 0.69 0.90 1 . 13 1 .54
WI I ioug hb y — E a s t l a k e  5.~5 L92 11. 6 1 

- 5.07 18.96 22 .2 7
Total  8.07 12.90 2 1. 0 0  27 .42 34.92 41 .99

I n t e r i m  P i a n t . s  20 . 10  2 1 . 2 1  
______ ______ ____

G r and  T o t a l  41 3 .52  496.58 58 1 .37  654 .69 72 7 . 22  792 .65

Chardon i s  t r ea ted  Out  of the S tud y Area and i s  not costed In t h i s  p lan .
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TABLE 21
PLANS A—I and A— I l

URBAN STORMWATER RUNOFF
AvERA(;E ANNU AL VOLUMES TO BE TREATEI)

L 

(Mi llions of Gallons per Year - MG/Year)

lype of Treatment_Facii~~y 1980 0 2000 2010 2020

Stormwater Treatment
Plant 8,422 27,302 34,700 38,428 41,260

Municipal Sewage
Treatment Plant 6,976 22,848 25,871 28,448 ~~~~~~

TOTAL 15,398 50 ,150 60 ,571 66 ,876 71 ,257

I

Sludge generated by wastewater and storm runoff treatment will

be disposed of by several methods . Until 1990, the larger plants

will either incinerate sludge or apply sludge to agricultural land.

After  1990 , some incineration wil l  continue and two pipelines will

convey sludge either to agricul tural  or stripinined land . Slud ge from

the smaller plants will be trucked to adjacent agricultural land.

Sludge volumes generated by municipal/industrial wastewater are given

in Table 22. Slud ge disposal is described in Table 23, and illustrated

in Figure 27.

C. Plan A to Level II

Plan A to Level II (A—Il), displayed in Figure 26 , duplicates

the geographical layout of Plan A—I. This regional plan has the

same 26 proposed municipal plants , eigh t of which are now in

existence . Munici pa l sewage is given advanced biological treat-

ment In all plants except Cleveland Westerly , Rocky River, and

131
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TABLE 22

SLUDGE VOLUMES FOR DISPOSAL PLAN A—I
- - I (Dry Tons Per Day )

_____ 
PLANT 19/2 1980 1990 2000 2010 2020

Lake Erie
Cleveland Easterly 84.80 94.98 100.40 107.19 111.26 116.68
Clevel~rnd 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 l44.i ~ 157.30 169.55 179.66 190.74

Rocky River Basin
Lakewood 11.61 12.21 12.89 12.89 13.57 14.25

1 
• - Liverpool 2.09 4.54 6.38 8.30 10.75 13.64

Total 13.70 16.75 19.27 21.19 24.32 27.89

Cuyahoga River Basin
Akron 48.17 57.05 66.37 75.53 87.53 101.54
Auburn Township -0.12 0.19 0.26 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 0.05 0 .09 0 .14 0 .21 0.26 0.33
Mantua 0.19 0.25 0.32 0.39 0.50 0.58
Middleuield 0.52 0.72 0.96 1.17 1.51 1.83
New Kent 5.01 9.18 13.70 17.33 21.20 24.43
Randolph 0.14 0.20 0.27 0.34 0.44 0.51
RavI.nna 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 a

-

T t al T~4~~I l58~~~ 210.29 242.00 273.23 298.77

Chagrin River Basin
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
Fairmoun t 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 

--

Willoughby—Eastlake 2.29 5.37 7.87 10.22 12.86 15.11

rotal 3.99’ 14.58 19.02 24.28 29.24

Grand Total 271.33 328 .56 401 .44 451 .76 501.49 546.64 
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New Kent , where physical—chemical treatment is utilized (shown on

Figure 26 as triangles). Table 19 tabulates the volumes of waste—

water at the municipal/industrial treatment plants, and Table 24

describes the treatment facilities and construction phasing for

municipal plants. The construction is phased to meet appropriate

State of Ohio standards and Level I and II criteria for 1977, 1983,

and 1985 as required by Public Law 92—500.

Approximately 43 percent of stormwater runoff is treated in

municipal plants during off—peak hours. The remaining 57 percent

is treated in 81 separate advanced stormwater treatment plants.

Urban stormwater volumes and proposed treatment methods are

summarized in Table 21.

Sludge generated by wastewater and storm runoff treatment will

be disposed of by several methods. Until 1990, the larger plants

will either incinerate sludge or apply sludge to agricultural land.

After 1990, some incineration will continue and two pipelines will

convey sludge either to agricultural or stripmined land . Sludge

from the smaller plants will be trucked to adlacent agricultural

land . Sludge volumes generated by municipal/industrial wastewater

are given in Table 25. Sludge disposal is described in Table 26,

and illustrated in Figure 27.
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I) . Plan B

Plan B combines the technologies of advanced biological,

physical—chemical, and land treatment to achieve Level II criteria.

A significant aspect of this plan is that, as in both levels of

Plan A, all features are within the Three Rivers Watershed Area.

Plan B is similar to Plan A—I in that nine large municipal

plants are common to both plans. These include Cleveland Southerly ,

• Akron, New Kent, and six plants located on or near the Lake Erie

shoreline. As in Plan A—Il , Cleveland Westerly, Rocky River,

and New Kent are physical—chemical plants; the remainder are

advanced biological plants. All other wastewater treatment

facilities located in the upper reaches of the Three Rivers are

aerated lagoon/land treatment facilities. Figure 28 illustrates

the plan. The plan study showed that, when considering land treat-

ment, it was more cost effective to utilize aerated lagoons for

secondary treatment than to expand the existing activated sludge

plants for secondary treatment. The option is still open to local

communities, however , to use their secondary treatment plants to

the end of their useful life and move to aerated lagoons only as

expansions and plant wear—outs require. There is also the option

to expand existing activated sludge plants for secondary treatment

and use land application only for advanced treatment. These options 
-
~

, 

— i add cost to those shown in Table 39 for Plan B. A tabulation
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TABLE 2~

SLUDGE VOLUMES FOR DISPOSAL PLAN A — I I

(Dry Tons Per Day — DT/Day)

PLANT 1972 1980 1990 2000 20 10 2020

Lake Er ie
C leve land  Eas te r l y  8’-+ .80 914 .98 1 07.98 115.28 11 9 .65 125. 149
Cleveland Wes te r l y 30 .88 31 .914 3~-+ . l3  35. 45 36.76 38 .85
Euclid 9.86 12.96 17 .55  20.87 24 .54 27.24
Rocky Rive r 3.20 14.98 6.45 7.51 8.8~ 9.88
Total 128.74 14’+ .86 166.11 179 .11 189.78 201 .46

Rocky River Basin
Lakewood 11 .61 12.21 13.86 13 .86 14 .59 15.32

• 

a- Live rpoo l 2.09 4.514 6.86 8.93 11.56 114 .66
Total 13.70 16.75 20.72 22.79 26. 15 29 .98

Cuyahoga R i v er 8as~ n
Akr on 148.17 57.05 71.38 81.23 914.114 109.20

I 

Auburn Township 0.12 0.19 0.28 0.39 0.50 0.61
Bur ton 0.12 0.22 0.33 0.141 0.53 0.67
Butternut C reek 0.16 0.25 0.36 0.1+8 0.65 0.85
Cleveland Southerly 68.96 87.68 133 .17 i50.41 164.31 170.87
East Clar ldon 0.05 0.09 0.15 0.23 0.28 0.35
Mantua 0.20 0.25 0.34 0.42 0.514 0.63
M ldd lefie ld 0.52 0.72 1. 014 1.25 1.63 1 .97
New Kent 5.01 9. 18 13.70 17.33 21.20 24.143
Randol ph 0.114 0.20 0.29 0.36 0.47 0.55
Ravenna 1 .39 2 .27 3.95 6.22 7.73 9.00
Troy Township 0.06 0.10 0.15 0.21 0.28 0.34

~Tot a l  l2~k.9O 158.20 225.1 14 258.91+ 292.26 319.1+7

chagr in R i ve r Basin
Aurora Central 0.15 0.141 0.96 1.26 1 .69 2.17
Chagr in E. Branch 0.33 0.49 0.73 0.91 1 . 15 1 .42
Chagrin Falls 0.55 0.91 1 .1+9 1.84 2.25 2.61
Fairmount Road 0.05 0.37 1 .13 1.56 2.04 2.48
Fowler ’s 11111 0.28 0.43 0.64 0.83 1.1 2 1. 414
McFar land Creek 0.12 0. 143 1 .39 1 .91+ 2.57 3. 13

- — , Newbury Townshi p 0.22 0 .34 0.51) 0.66 0.82 1.12
W l l l o u g hby —Ea s t l a ke  2. 29 5 .37 8 .47 11.00 13.83 16.25

Tot.l 3.99 8 .75 15. 3 1 20.00 25.kJ 30.62

~~~ at Grand Total 2 7 1 .33  328 . 56 427. 28 1480.84 533.66 581.53

~No sludge Ic generated by Chardon w i t h i n  the Study Area.
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of the municipal plants with the volumes of municipal/industrial

wastewater treated , is presented in Table 27. Table 28 shows the

treatment processes involved and the phasing of construction.

Construction phasing of the facilities provides for meeting Level I

and Level II criteria specif ied for 1977, 1983, and 1985 as required

by Public Law 92—500 .

Wastewater treatment facilities in Plan B include six municipal

advanced biological and three physical—chemical treatment plants,

22 municipal aerated—lagoon/land treatment systems, 39 advanced

stormwater treatment plants, and 46 separate stormwater land

treatment sites. By 2020, approximately 42 percent of the

projected annual volume of stormwater to be treated is routed

to advanced stormwater treatment plants , 44 percent to municipal

aerated lagoons , and 14 percent to separate land treatment sites.

Urban stormwater runoff treatment is summarized in Table 29 for

Plan B. 
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TABLE 27

r I4JNIC IPAL/ INDUSTRIAL WASTEWATER PLAN B
TREATED BY DECAD E

(MG D)
LU

-~~~~~~~~ PLA N E i~ J2 1980 1990 2000 2010 2020

~~~~ Lake Erie
Cleve land Easter l-, 1 25.00 1140.00 11+8.00 158.00 164.00 172 .00
Cleveland Westerl y 35.9 1 37 .11+ 39.69 41 .22 42.75 45.18
Euclid 14.53 19.1 1 24.05 28.60 33.63 37.34

I - - Rocky River 7.14 1 1 .11 14.39 16j7 19.72 22,05
Tota l  182.58 207 .36 226 .13 244 .59 260 .10 276.57

L.LJ

~~~ 

- . ____ -~-~cky R i ver  B a s i n
-i l ockley 0.12 0.55 1.014 1 .25 1.50 1.72
Lakewood 17. 11 18.00 19.00 19.00 20.00 21.00
Liverpoo l 0.141 1 .31 1 .96 2.57 3.41 5.00
Mallet Creek 0.10 0.20 0.30 0.1+0 0.50 0.60
Medi na County 0.41 1.3 1 1 .96 2.57 3.1+ 1 5.00
New Med lna 2.16 3.87 5.18 6.70 8 5 3  9.49
Upper East Branch 0.08 Q.3~ 0,68 0. 81 0.96 1. 11

Tota l 20.39 25.60 30.12 33.30 38.31 1+3.92

Cuyahoga Rive r Basin
Akron 71. 00 814.09 97.83 1 1 1 .33 129.03 149.67
Auburn Township 0.17 0.28 0.39 0.53 0.69 0.84
Burton 0 .95 1.38 1 .87 2. 28 2.95 3.6 1
Butternut C reek 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
Lieve lan d Southerl y 101.65 128.33 179.68 202.67 22 1 .02 229 .37
Eas t C laridon 0.08 0.14 0.21 0.31 0.39 0.48
Mant ua 0.29 0.37 0.47 0.58 0.74 0.86
New Kent 5.83 10.68 15.93 20.15 24.65 28.141

~ando l p h 0.20 0.30 0.1+0 0.50 0.65 0.75
Ravenna 2.05 3.35 5.41 8.53 0.60 12.34
ShaIer~ boro 0.59 0.84 1. 12 1 .42 1.73 2.00
i roy Townshi p 009 

~~~~ 
0.21 0.29 o.i8 0.47

Total 183.17 230.35 304.12 349 .38 393.89 430.17

-~~.gr i r i River Pasir
Aurora Centra l 0.22 0.60 1 .32 1 .73 2.31 2.98
Chagrin E. Branch 0.49 0.72 1 .00 I. .~ 1.58 1.95
Chagrin Falls 0.99 1 .98 3.95 5.19 6.60 7.87
Fa i rmount Road 0.07 0.51+ 1 .55 2.114 2.80 3.40
Fowier ’s M i i i  0.42 0.64 0.88 1 .14 1 .54 1.98
Newbu ry Township 0.33 0.50 0.69 0.90 1 .13 1.54 

—

WiHough by-Ees tlake . 7..9~ 1 1 .61 15.07 18.96 22.21
Tota l .07 12.90 21 .00 27.142 34.92 41.99

li- t e r im Plants 19.31 2Q
~] ______

G rand Tota l 413.52 496.58 581 .37 6514.69 727.22 792.65
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a- TABLE 29
PLAN E

URBAN STORMWATER RUNOFF
AVERAGE ANNUAL VOLUMES TO BE TREATED

(Millions ‘~f Gallons per Year — MG/Year)

Type of Treatment Faciliti 1980 1990 2000 2010 2020

Advanced Stormwater
Treatment Plant 8,422 22 ,620 26,483 29,534 29,797

Municipal Sewage

r Treatment Plant 6,976 22 ,706 24 ,969 27,344 28,480

r
a 

Separate Stormwater
Land Treatment 3,550 7,018 8,477 9,956

Municipal Land
Treatment Facility 

______  
1,274 2,101 2,521 3,024

TOTAL 15,398 50,150 60,571 67,876 71,257

Sludge disposal for Plan B is quite similar to both levels of

Plan A , being accomplished by incineration or application to

agricultural and stripmined land. An existing pipeline could

transport sludge from Willougliby—Eastlake to stripmined disposal

areas until 1990. After 1990, a new pipeline will convey sludge

L 

from Euclid, Cleveland Easterly, Cleveland Southerl y, and Akron

to stripmined land ; a second pipeline will carry sludge from

Willoughby—Eastlake to agricultural land. These pipelines and

the disposal areas are indicated in Figure 27. Sludge volumes

produced by municipal/industrial wastewater are given in Table 30.

Sludge disposal is described in Table 31.
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TAB LE .30

SLU DGE V O L U M ES FOR D I S P O S A L  P LAN B

k (Dry Tons Per Day - DT/Day )

PLANT 1977 1980 1990 2000 2010 2020

fl’ Lake E ri e
Cleve l and Easterl y 91 .93 94 .98 107.98 115.28 119.65 125. 49
Cleveland Wes terl y 31.62 31 .914 34.13 35.45 36.76 38. 85
Euclid 12 .03 12.96 17.55 20.87 214.54 27.24
Rocky Rive r 4.45 4 .98 6.4~ 7.51 8.83 9.88
Total 140.03 144.86 166.11 179. 1 1 189 .78 201 .146

Rocky Rive r Basin
l-l irickley 0.09 0.12 0.20 0.26 0.32 0.36
Lakewood 12.03 12 .2 1 13.86 13 .86 14.59 15.32
LIverpoo l 0.22 0.28 0.41 0.54 0.72 1.05
Mallet C reek 0 ,01+ 0 .04 0 .06 0 .08 0 .11 0.13
Med ina County 0.22 0.28 0.41 0.53 0.72 1.05
New Med ii -ta 0.51 0.61 0.85 1 .10 l .14~4 1.99
Uppe r East Branch 0.06 

- 
0.08 0.114 0. 17 0.20 0.23

Total 13. 17 13.62 15.93 i6.~ 4 18. 10 20. 13

Cuyahoga Rive r Ba sin
Ak ron 54.39 57.05 71 .36 81.23 914, 14 109.20
Auburn TownshI p 0.05 0.06 0.08 0.1 1 0.15 0.18
Burton 0.26 0.29 0.140 0.48 0.62 0.76
Butternut Cree’ 0.07 0.08 0.11 0.14 0.19 0.25
Chardon -- 0.01 0.02 0.03 0.04 0.04
Clevela nd Sourherly 8i .63 87.06 131.09 1147.87 161 .26 167.35
East Clar l do n 0.03 0.03 0.04 0.07 0.08 0.10
P4antua 0.07 0.08 0.11 0.1 2 0.16 0.18
New Kent 7.93 9.18 13 .70 17 .33 21.20 214.43
Randolp h 0 .06 0 .06 0 .08 0 .1 1 0. 114 0.16
Ravenna 0.62 0.70 1 .114 1 .80 2.23 2.59
Shalersboro 0.16 0.18 0.74 0.30 0.36 0.142
Troy Townshi p -- 0.03 0.014 0.06 0.08 0.10

Total 11+5.27 1514.81 218 .143 249 65 280.65 305.76

Chagr in Pive r Bas In
Aurora Centra l 0 . 10  0.13 0 2~ 0.36 0.49 0.63
Chagr In E. Branch 0 .11+ 0J5 0 .2 1  0 .2 6 0.33 0.41
Chagrin F a l l s  0 .35 O .L+2 0 .82 1.09 1 .39 1.65
Fairm ount Road 0.08 0. 11 0 .33 O.n~ 0.59 0.71
Fowler ’s Mi l l  0.12 0, 13 0.19 O.2’4 0.32 0.42
Newbury TownshIp 0.09 0.10 0.15 0. 19 0.24 0.32
Wlll oug hby -Eastlake 14.89 5.3] 8. 47 - 11 .00 13.83 16.25

Tot al 
— 

5.77 6.41 10.45 13.59 17.19 20.39

( ~~~~~~ Grand Total 304.214 319./0 1+10 .92 458.89 505.72 547 74

-

~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 41
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In Plan B, plant site selection was based upon the objective

of providing land treatment where appropriate sites existed in

reasonable proximity to the smaller plant locations within the Three

Rivers Watershed Area. The larger advanced biological treatment

plants would be sited in a manner identical to that in the North-

east Ohio Water Development Plan.

E. Plan C

Plan C, portrayed in Figure 29, provides an alternative to Plans

A—I T and B by providing for the transport of wastewater generated within

the Three Rivers Watershed Area to a suitable land treatment area

in Nortlicentral Ohio, as well as providing treatment within the

Three Rivers Watershed .

Ultimately , 81 percen t of the municipal/Industrial and 74 percent

of the urban storinwater runoff would be treated by the land treatment

technology, with 69 percent of the municipal/industrial wastewater

and 55 percent of the atormwater runoff being transported to a

single land treatment site in Northcentral Ohio.

A transmission tunnel conveys wastevater and stormwater runoff

from the Cleveland metropolitan area to the North Central Ohio

agricultural area. The 183—square mile western land treatment site

lies in portions of Huron, Seneca, Crawford , and Richland Counties

and is Illustrated in Figure 29. The Akron plant is the only

advanced biological treatment plant. It discharges purified water

147
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directly to the Cuyahoga River. This treatment plant will be

expanded an~ modif ied to treat sewage to a level permitting body

contact sports in the Cuyahoga River. The discharge from Akron

will increase the flow of the Cuyahoga River during low f l ow

periods. Streamfiow will also be augmented by the upstream land

treatment facilities that secondarily trea t and store wastewater

- -a over the winter and apply the treated wastewater to the land during

the summer when natural flows are at their lowest level and when

municipal withdrawals create the most impact.

Of the stormwater not transported to Northcentral Ohio , 51 percent

(23 percent of the total) is treated in advanced stormwater treatment

plants, 6 percent (3 percent of the total) in combination with

municipal wastewater in the Akron wastewater treatment plant,

12 percent (5 percent of the total) in combination with municipal

wastewater at municipal land treatment facilities, and 31 percent

(14 percent of the total) by separate stonawater land treatment.

Table 32 summarizes the urban stormwater treatment.

149 
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BEST AVAILi;~L,E COP
TABLE 32

PLAN C
- - URBAN STORMWATER RUNOFF

AVERAGE AN~1JAL VOLUMES TO BE TREATED
(Millio ns of Gallons per Year — MG/Year)

Type of Treatment Facility LY~~ ]~~~~~~ I 2000 2010 2020

Advanced Sto rmwate r
Treatment Plant 1,642 10 ,575 13,738 15 ,013 16 ,230

Municipal Sew~ige
Treatment Plant 13,756 1,241 1,546 1,856 2 ,014

a Separate Stormwater
Land Treatmen t 3,550 7 ,018 8,477 9 ,956

Municipal Land
Treatment Faci l i ty  1,880 2 ,794 3,318 3,891

i’ransmisl - 
- L . a i

:.iiici .r,~
-1t -1( ItL 32,904 35,475 38,212 39,166

TOTAl. 15,398 50,150 60,571 66,876 71,257

Sludge disposal in Plan C will be accomplished primarily by

Lncineration and application to agricultural land prior to 2000.

By 2000, incineration will be phased out and sludge genera ted by

the aerated lagoons will be placed on agricultural land. The sludge

normally generated at the Lake Erie shoreline plants is removed at

the Western Land Treatment Area in Plan C. There is no provision

for sludge disposal in the stripmined land in southeast Ohio.

Sludge volumes generated by this plan are identified in Table 33,

and the disposal practices are identified in Table 34. Table 35

tabulates the volume of municipal/industrial wastewater treated in

the plan by decade , and Table 36 identifies the types of treatment

plants and the phasing of implementation.
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TABLE 33 BEST AVtIJ !.ABLE COPY
SLUDGE VOLUMES FOR DISPOSAL PLAN C
(Dry Tons Per Day - DT/Day)

PLANT 197/ 1980 1990 2000 2010 2020

Western Land Treatment Area -- -- 36.88 ~o1.08 109.22 115.33

Lake Erie Shoreline Plants
Eucl id 12 .04 12.96 —— ——
Lakewood 12 .03 12.21 —— —— —— — —

No rt h Oims ted 10 .01 12.78 —— —- —— -—

Rocky RIve r 4.44 4 .98 a- -- -- --
W l l l oughby—Ea stlake 4.88 5.37 —— - — —  — —  — -

Eas terly 91 .93 94.98 60.62 —~~ — —  — —

So ut herl y 76.82 80.21 63.33 —— —— — —

Westerl y 31.62 31 .94 34.13 —— —— — —

To tal 2~~
’
~~7 255.43 1~ 8~~S -- -- --

Rock y River Basin
Hinck ley 0.09 0.12 0.20 026 0.32 0.36
Liverpool 0.22 0.28 0.41 0.54 0.72 1 .05
Mallet Creek 0.01+ 0.04 0.06 0.08 0.1 1 0.13
tledlna County 0.22 0.28 0.41 0.53 0.72 1. 05
New tledina 0.63 0.81 1 .09 1. 141 1 .79 1.99
Uppe r East Branch 0.06 0.08 0.14 0.17 0.20 0.~~

Total 1 .26 1.61 2.31 2.99 3.86 4.81

Cuyahoga Rive r Basin
Akron 514.39 57.05 71 .38 81 .23 94.14 109.20 —

Aub urn Townshi p 0.05 0.06 0.08 0.1 1 0.15 0.18
Bu rton 0.26 0.29 0.40 0.148 0.62 0.76
Butternut Creek 0.07 0.08 0.1 1 0.J~+ 0.19 0.25
Chardo it -- 0.01 0.02 0.03 0.04 0.01-+
East C lar idon 0.03 0.03 0.04 0.07 0.08 0.10
t-lantua 0.07 0.08 0.11 0.12 0.16 0.18
New Kent 1 .94 2.25 3.35 4.214 5.18 597
Rando lph 0.06 0.06 0.08 0 .11 0.14 0.16
Rave,in;i 0.62 0.70 1. 114 1.80 2.23 2.59 - -

Shalersboro 0.16 0.18 0.71+ 0.30 0.36 0.1.2
Trciy Townshi p -- O .0j~ 0.01. 0.06 _ 0.08 0 .10

57.65 60.82 76.99 88.69 103.37 1I9.9~

Chagrin Rlvcr Basin
Aurora Centr al 0.1 0 0.13 0.28 0.36 0.49 0.63

- - Chaqr ln Eas t Branch 0.114 0.15 0.21 0.26 0.33 0.61
Chaqrin Fa lls 0.35 0.142 0. 82 1 .09 1 .39 1 .65
Fairwount Ro:id 0.08 0.11 0.33 0.45 0.59 0.71
Fo
~
a-,1er ’s lU ll 0.12 0 .13 0. 1 9 0.24 0 .32 0./.2

~~I Newbury Towr is I~ i p  0.09 ~~~~~~ 0. 15 0.19 0.7I-. Oa-32 -

Total 0M9 1 . 011 1 .~~) ~• 5o) 3.36 14 1 1 1
- - -  r_ - -~r~--~ ~~~

-

Grand lo t - i l  303 .56 313 .00 a-176 .76 195 .35 ‘/1 9. 81 7614 .73

]sJa-
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TABLE 3~
MUNICIPAL/INDUSTRIAL WASTEWATER PLAN C-: TI~tPi1tU ~jy- ut .Aut

(MGD)

PLANT J9]~ 1980 1990 2000 2010 2020

Western Land Trea tment Area 94 .12 481.33 520.09 549.21 
a

Transmiss ion Tunne l
Euc l i d  114 .53 1 9 . 11  (214.05) (28 .60) (33.63) (37 .34)
Lakewood 17. 11 18.00 (19.00) (19. 00) (20.00) (21.00)
North O lms ted 5.2 1+ 18.84 (25.07 ) (29.77) (34 .23) (37.00)
Rocky River 7.14 1 1 . 11 (14 .39) (16.77) (19.72) (22.05)
Will oug hby—East lake 5.55 7.92 ( 11 .61) (15. 07) (18.96) (22 .2 7 )
Easterl y 1 25. 00 140.00 148.00 (l58 .00)(164.00)(172 .00)
Southerl y 101 .65 118 .23 15~4.61 (17 2.90)(l86.79)(l92.37)
Wester ly 35.91 37.14 39.69 (1+1.22) (42 .75) (45 .18)

Tota l 312 .13 370.36 342.30 (All flow s to Western Lanc

L - Treatment A rea)

Rocky Rive r- In—Bas i n
Hlnck ley 0.12 0.55 1 .04 1.25 1 .50 1 .72
Liverpoo l 0.1+1 1 .3 1 1 .96 2.57 3.41 5.00
Ma l let Creek 0.10 0.20 0.30 0.40 0.50 0.60
Medina County 0.1+1 1 .31 1.96 2.57 3.1+1 5.00
New Med lri a 2.16 3.87 5.18 6.70 8.53 9.49
Upper East Branch 0.08 

~~~ 
0.68 0.81 0.96 1 .11

Total 3.28 7.60 11 . 12 14.30 18.31 22.92

Cuyahoga Rive r In—Basin
Akron 71.00 84.09 97.83 111. 33 129.03 1149.67
Auburn Townshi p 0.17 0.28 0.39 0.53 0.69 0.814
Burton 0.95 1 .38 1.87 2.28 2.95 3.61
Butternut Creek 0.21+ 0.37 0.50 0.66 0.89 1. 17
Chardon 0.03 0.07 0.10 0.13 0.17 0.20
East C lar ldon 0.08 0.14 0.21 0.31 0.39 0.48
Mantua 0.29 0.37 O.~47 0.58 0.74 0.86
New Kent 5.83 10.68 15.93 20.15 24.65 28.41
Rando l ph 0.20 0.30 0.1+0 0.50 0.65 0.75
Rave nna 2. 05 3.35 5.41 8.53 10 .60 12.31+
Shalersboro 0.59 0.84 1 . 1 2  1 .42 1 .73 2.00
Troy Townshi p 0.09 0.15 0 .2 1 0 .29 0.38 0.47

Total 81 .52 102 .02 ~2~I4 .144 146.71 17 2.87 200.80

Chagr in In—Basin
Aurora Central 0.22 0.60 1 .32 1.73 2.3 1 2.98
Chagrin East Branch 0.149 0.72 1. 00 1 .25 1 .58 1 .95
Chagr in Falls 0.99 1.98 3.95 5.19 6.60 7.87
Fair mount Road 0.07 0.54 1 .55 2.14 2.80 3.40
Fowler ’s Mi l l  0.1+2 0.64 0.88 1. 14 1.54 1 .98
Newb ur y Townshi p 

Q~~~~~3a- 2.~ Q. ~~~ ...9.~.22. l .13 1 .54
Tota l 2.52 4.98 9.39 12 .35 15.96 19.72

Interim Plants 14.07 1 .63 ______ ______ _____ _____ 

- j

G rand Total 413.52 1.96.58 581 .37 654.69 727.22 792.65

~~~lIita- - — - -- a-a-a-
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Although Plan C represents a significant departure from

traditional vastevater treatment practices , its phasing is pro—

gramined to recognize the current local planning and the early

planning of the Northeast Ohio Water Development Plan . The
p

evolution from the current treatment plant system to the ultimate

Plan C configuration will not be culminated until the year 2000.

As now envisioned, no land application of wastewater is necessary

prior to 1983, as shown in Table 36. The decision as to whether

the Northcentral Ol~io land treatment area is chosen can be

postponed until 1980 . In this manner , full advantage can be taken

of the accumulating scientific data from various research and

demonstration projects throughout the nation.

F. Summary of Plan Impacts

In retaining Plans A—I, A—Il , B, and C for possible future

implementation, the z~a-aximum amount of flexibility has been retained .

This flexibility allows future conditions to affect the evolution

of the total system so that the system may be initiated as one plan

and end as another or even change to be like none of the four.

The Level II plans are time—phased to meet the requirements of

Public Law 92—500. They are also time—phased so as to expend money

on those priorities as established in that law . Furthermore , phasing

is programmed in accordance with the April 1972 Agreemen t with

Canada . Also , they are time—phased to retain flexibility

L
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a- of decisions on the treatment technology option until 1980. These

seven years should be profitably used to answer a number of questions

relating to each technc Logy and to generate public support necessary

for implementation. The public should support early State assignment

of high priority to local cost—effective projects consistent with

the overall plan. These projects can be funded under the Federal

EPA construction grant program. Experience with these projects over

the next few years will contribute to a well—informed decision on

-I - selection of the plan.

The decision between Plans A—Il and B must be made no later than

1975 since all communities must have plants in operation or under

construction at that time to meet best available technology. Plan C

is activated sludge/advanced biological/physical—chemical until

1980, so a decision to move from Plan A—Il or Plan B to P1m~ C need

not be made until that time. Once a decision is made to construct

the transmission tunnel to the Northcentral area, the commitment to

Plan C is f ina l .

Plan C could be expanded to a pure land plan if the overland

runoff/infiltration concept for Akron is acceptable. The Cleveland

plants all revert to land treatment in the Northcentral area by the

year 2000.

— SWTUflaZ’y costs of the four plans are presented in Tables 37 and

38. In Table 37 the total present worth of each plan is shown
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for several interest rates in order to cover the range of interest

rates that might be applicable. All future comparisons in the study

are based on the rate of 7 percent.

Although other methods of obtaining land treatment areas are

available and, in fact, preferred , costs for land treatment components

of the plans include purchase of all necessary lands in order to

provide a conservative estimate of costs. It is proposed that land

be left in the ownership of the individual farmer or at least to an

incorporated group of farmers. It is considered that through agreement

and cooperation , lease or easement arrangements can be made. Any

of these options would reduce the costs for Plan B and Plan C shown

in Tables 37 and 38. The aerated lagoon and storage pond acreage

would have to be purchased.

The land costs in Plan B are approximately $11 million, and the

land costs of Plan C are approximately $93 million. The purchase of

this land would remove a considerable amount of land from tax revenue.

This could be as much as 14 percent of a total county revenue. The

impact is greater for the counties in the Northcentral area than

in—basin. The total tax loss could be as much as $1.5 million per

year for Plan C. This can be avoided by obtaining the use of the

land . &ny cooperative arrangement reduces not only the tax loss

impact but the social and community disruption impact as well.
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TABLE 37
- 

a- SUMMA RY OF TOTAL PRESFNT WORTH OF
PLANS A—I , A-lI, B, C

(in Million $)

Total Present Worth

Interest Rate (%) A-I A—Il B C

5—3/8 3,237 4 ,227 4,086 3,881

-~~ . 
7 2 ,662 3,471 3,361 3,228

10 2,005 2,608 2,534 2 ,455

The amount of cost for industrial waste treatment should be

subtr acted from the above cost figures since industry will bear

these costs or recycle as suggested in the previous chapter. The

oresent worth costs to industry for each plan at 7 percent would be

SO.803 billion for Plan A— I, $l.273 billion for Plan A—Il, $l.276

3illion for Plan B, and $l.269 billion for Plan C. The present worth

costs to the public would then be $l.859 billion for Plan A—I , $2.l98

billion for Plan A-Il , $2.085 billion for Plan B, and $2.009 billion

for Plan C.
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TABLE 38 1/

SUMMARY OF COSTS FOR PLANS—
A—I , A—I T , B, and C

a- (All in Million S. at 7% over 50 yrs.)

- 
- Industrial

-

a- 

- Plan Study Are* Share Federa l Share Pretreatment Total

A—I 2/Capital (PW )j ,  322 .2 966.8 — —
Capital (AA)~~ 23,4 70.1 — —
O&M(AA) 53.1 0 — —
Total (Ak) 76 .5 70.1 46.3 192.9

A—Il
Capital (PW ) 380 .7 1,142.2 1,013.8 —

Capital (Ak) 27 .5 82.7 — —

O&M(AA) 67.7 0 — —
Total (Ak) 95.2 82.7 73.5 251.4

B
Capital (PW) 363.4 1,090.1 1,013.8 —

Capital (Ak) 26 .4 79.0 — —
O&M(AA ) 64.7 0 — —
Total 91.1 79.0 73.5 243.6

c
Capital (PW) 368.8 1,106.4 1,013.8 —

Capital (Ak) 26 .7 80.2 — —
0&M(AA) 53.5 0 — —
Total (Ak) 80.2 80.2 73.5 233.9

1/ Study area taxpayer pays 25% Capital plus 100% 0 & M; Federal
taxpayers pay 75% Capital Cost; Industry pays 100% of total
pretreatment cost.

2/ PW present worth

3/ Ak — average annual

The rate of change in current crop patterns and farm techniques is

directly related to the application rate of treated vastewater. By

significantly reducing the application rate of treated wastewater, the

current crop patterns and farm techniques may be maintained to a large

degree.
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The sensitivity analysis tn Figure 30 shows the relationships

between application rate and cost with land procurement . Again ,

the cost of land purchabe was used only to provide comparative costs

and is not , In fact , recommended. If the application rate were

changed from 75 inches per year to 50 inches per year, the land

requirement increases from 147,000 acres to 207,000 acres and the

- 
- 

costs increase by $9.0 million annually compared to an average annual

cost of Plan C (7 percent discount rate) of $238 mill ion or less than

5 percent . Of greater value than the small differential cost is the

increase in acceptability of Plan C that is provided by application

rates that allow for crops and farming practices that are more similar

to those now existing in the area.

The configuration of Plan C calls for a single lagoon , storage

basin, and land treatment area. This is the most cost effective

design, but also the most unacceptable from a social and public

acceptance point of view. Smaller, dispersed sites would allow

for system growth and create less of a problem in social growth

of the area. The land necessary to have dispersed sites is available.

The actual cost increase cannot be determined without design but would

only affect transportation of effluent costs, diking of lagoons and

storage basins. The amount of tile and irrigation equipment and

land requirement is unaffected with the same application rate.

a-a- If the State of Ohio is successful in establishing land treatment
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early—action programs within both the basin and Northcentral areas

that develop the application rates and farming techniques f or those

a- 
areas , then land treatment may be selected on a broader scale; this

may not necessarily be for Cleveland effluent but certainly for the

municipalities within both areas , other than Cleveland and Akron .

Preliminary design and costs have been developed for land treatment

projects for three typical areas. Information is shown in Appendix V

for Bucyrus, Burton, and New Medina. The City of Bucyrus has indicated

a considerable interest in a land treatment project to solve their local

need for advanced treatment of municipal wastes. The large amounts of

effluent involved in the two larger metropolitan areas, Cleveland and

Akron, require transport of sizeable quantities across county and

watershed boundaries creating diff icult institutional and hydrological

problems. The hydrological problems can be answered through engineering.

The problem of governmental control (an institutional constraint) may be 
a-

insurmountable.

With respect to the consumption of irreplaceable natural

resources such as fuels, chemical coagulants, electrolytes, and

absorbants after 1990 , Plan C consumes less than 50 percent of the

amount of chemicals than Plans A—Il and B. Plan C consumes more than

twice as much electrical power as either of the other plans . Plans B

and C should benefit agriculture without the addition of commercial

ferti l izers. The annual consumption of natural resources is shown in
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Table 39 for each of the four plans .

The cost of application of sludge to strip mines is six—tenths

the cost of I tcineration. However , the City of Cleveland is

planning to spend considerable money to upgrade incinerators

L for an additional 20—year use. This project should be constrained

in its progress to allow for the assessment of an early—action

project to apply sludge to stripinined land . A possible project

is described in Appendix V. If that project is successful, use of

incinerators should not continue and the savings achieved should

be applied to the strip mine project. This will not only enhance

Plan C to 1990 when secondary treatment in—basin is discontinued,

but will enhance Plan A , to either level , and Plan B throughout the

a life of the project.

Plan C maximizes recycling of nutrients and/or insures

biological control of nutrient cycles. Plan A to either level

provides for the least disruption of hydrologic regimes in the

Three Rivers Watershed .

The requirement for industry to pretreat according to Option 3

reduces the problem of total dissolved solids, a factor that no 
a- 

-

municipal technology will reduce.

In summary, Plan A—Il has the least impact on watersheds. It is

a totally advanced biological/physical—chemical configuration and
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is all in—basin . Plan B is similar to Plan A—Il except that the upper

basins employ treatment on land with aerated lagoons giving the

secondary treatment to the effluent prior to its applicatf on on land .

The option remains to continue using existing activated sludge plants.

The aspect of in—basin land treatment has met with little opposition.

If the overland flow/infiltration concept proves acceptable , Akron

could also employ treatment on land (on Mahoning—Ellsworth typ e soils) ,

thereby increasing land treatment and the ability to recycle nutrients.

a- Tables 40, 41, 42 , and 43 provide a summary of impacts produced

by each of the four alternative plans on the various groups —

Three Rivers Watershed, Rest of Ohio , Lake Erie Region, Rest of

United States, and International — who are impacted by the plans.

The tables display the impacts of the plans in the various parameters

including ecological effects, land and water use changes, land values,

revenues, public perception, institutional effects, and costs. These

impacts were then used to develop preference sets for the residents

of the Three Rivers Watershed , the residents of Northcentral Ohio,

the residents of the rest of Ohio, and the residents of the rest of

the United States. These preference sets are shown in Tables 44, 45 ,

46, and 47 in Chapter 8 and will assist in selecting a preferred plan.
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In Chapter 7 the four .a-ilternative plans  re tained for p r e l i m i n : i r - -

c!p s i c a -n were described in detai l . , inciua- !in1~ presentation of information

on impact s and t ime—p hasi ng to achieve the water qua] ltv goals

specified in P. 1.. 92—50 ( 1 . Tl’.e purpose of this chapter is to organize

these iI’a-pacts or ef fects in term s of a - a - preference sets” thit should

f a ci li t a t e  choice , or the expression of a preference , by those affected

anon~ tICC alternative plans. Illtimateiy, of course , the E tate

of ‘Thio mus t  c e r t ify  a par t icu la r  plan an(l assign pr ior i ty  to

— it for fllndinc a- , and the Federal Environmental Protection Agency

a- 

~‘iust approve t hese decisions.

I; . ~rc-~ erenc a-a- Sets for Residents  of the Three Rivers ~!ate rshed

a - .
a-Il 1 a- /a- contain-c preference sets tha t  should  assist re si (Ien t a -

of the Three Rivers Uatershed in choosing anon~ the four a l t e rnat ive

p lans. \ b~isi c  asstm ’.ption in fo rmulat ing this and o ther  preference

sets is thit for any plan certified by the State of ‘)hio and anprovra-a- ’

ha-i the Federal ~P-\ , the Vederal Government will finance 7~ percent of a- 
-

t 1 ’.e capit;i I cost , and tha t the stud y area residents w i l l  f i nanc e

a- 
~ percent of the capital cost and l f l~) p erc ent  of the opera t f on  and

TY Ia - j fl tC fllnC (’ costs: all costs were estimated over 50 yea r s  a t

7 percent interest.
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As can be seen from the Preference Set in Table 45, in order

for the the residents of the Three Rivers Watershed to choose

Plan A-I over the other tl~ree plans, they would have to forego

(or postpone for later consideration) the opportunity to approach

the 1985 water quality goal of Pa -La - 92—500. This means they would

forego the opportunity to: (1) maximize retardation of eutrophication

of Lake Erie (The Lake Erie Study, authorized in Section 108 (d) of

Pt 92—500 , will demonstrate the contribution of these Plans to the

retardation of eutrophication); (2) provide additional increments

of water quality, inherent in the other plans, which maximize the

enhancement of water—based recreation, sport and commercial fishing,

and open space; (3) recycle nutrients and other potential resources

contained in the wastewater.

On the other hand , in order to choose one of the other alternative

r-lans and thus take advantage of these opportunities foregone,

residents of the Three lUvers Watershed would have to be willing to

increase study area taxpayers’ costs by at least $10,700,000 annually

to achieve Leve l II water quality. Also, they may have to be willing

to pursuade farmers, either through contracts or other appropriate

arrangements, to accept operational plans and practices consistent

with treatment technology employed in Plans B and C.
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If there exists a preference for plans to meet Level 11 water

quality, the key factors in the choice become (1) cost effectiveness

in dollar terms, (2) chemical consumption , (3) recycling and mu ltiple—

purpose use o: lands needed for treatment purposes , and (4) potential

for restoration and revegetat ion of strip—mined lands . From the

standpoint of residents of the Three Rivers Watershed , Plan C is

the most cost effective in dollar terms. It costs $80,200,000

annually or $10,900,000 less than Plan B, the next more costly

plana- In terms of chemical- consumption, Plan C requires less than
a- 

any other plan . On the other hand , it requires gaining access ,

through cooperative agreements with farmers and some purchase , to

175 ,000 acres of land; 28 ,000 acres in the study area and 147,000

acres in Northcentral Ohio. A total of 17,000 acres must be purchased ,

compared with the 3,000 acres required in Plans A—I and A—lI.

In order to be able to initiate the implementation of Plan C

by 1980, the latest time at which a decision on implementation will

permit achievement of the 1985 goal of Pa -L a - 92—500, study area

residents must be willing to support early State assignment of high

priority to cost—effective proj ects using land treatment technology

to solve local pollution problems . These prolects would be funded

under the Federal EPA construction grant program . Other than the

community of Bucyrus, which was mentioned before , some interest has

been expressed in projects of this kind , during the public invol vemen t

and discussion of the alternatives , by the communities of Clyde and

Willard .
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Successful construction and operation of similar projects in

the study area will do much to alleviate the concerns about land

treatment expressed by st dy area residents. In this connection ,

Ohio State University and Bowling Green University have, durinp

the course of the study, expressed interest in assisting communi—

ties in developing optimum management practices and adapting these

practices for application and use throughout the State. This same

point (that the more the public knows about a technology the more

a- informed their choice will be) applies equally to advanced biological,

physical—chemical , or land treatment.

There exists the potential in Plans A—I , A—Il , and B, which,

as shown in Table 44, is absent in Plan C, to restore and revegetate

strip—mined lands in the Harrison County area of Southeastern Ohio.

Plan C, on the other hand , includes provision for sludge recycling

on agricultural land in the Three Rivers Watershed and in Northcentral

Ohio rather than recycling on strip—mined lands in Southeastern Ohio.

Although residents of the Three Rivers Watershed may be indifferent

to where and in what manner sludge is recycled (except for cost

considerations), it is worth noting that local organizations in

Harrison County are already pursuing a program to restore and

revegetate strip—mined land using waste treatment plant sludges.
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C. Preference Sets for the Residents of Northcentral Ohio

Tables 45 contain preference sets for residents of Northcentral

Ohio. The re~;idents of Northcentral Ohio, particularly those

residents and farmers dwelling on the land treatment area identi—

‘a- - 
fled in Plan C , will experience significant impacts from the

selection of Plan C from the alternative plans. For that reason,

specific preference sets were developed to assist those residents in

choosing among the four alternative plans. Since the direct impacts

a- 
a- on the residents of Northcentral Ohio are essentially the same from

a-
a- Plan s A—I , A—Il and B, those alternatives are contained in the same

preference set in Table 45.

The basis for choice by the residents of Northcentral Ohio among

the aia-ternative plans lies principally between continuation of current

agricultural practices and community development in the absence of

direct external influence and the potential for increasing farmer

income and controlling the development of their communities by

attracting industries and power plants that can use water supplies

a- of the quality contained in the winter storage basins, while protect-

ing prime farmland from urban development by committing it to spray

irrigation .
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P. Preference Sets for the Residents of the Rest of Ohio

Other than in their role as Federal taxpayers, the majority of

the residents of Ohio outside the study area will experience little

impact from the choice among alternative plans for wastewater man —

agement in the Three Rivers Watershed .

Table 46 contains preference sets for the remainder of the

residents of Ohio.  Those residents should not be concerned with

cost effectiveness in dollar terms since, accordine to existing

a- cost sharing nola-icies, they contribute no specific proportion to

the cost of imp l ementing any plan that may be certified by the

s t a te  of a-liio and anp roved by the Federa l EPA. Because they do

not cor~ r tbute  directl y, they may prefer Plans A— lI , B , or C over

~lan A—i since the former meet Level II criteria at no extra

cost to rhein .

a- -~nonc’ Plan’; -\ - II . R , and C , they should pro for either B or C if

rb~~: - -:-rnt to recycle nutrients and , between Plans B and C , they

- --tve t h e  ehnicc of either recvc la- ing s ludge on strip—mined areas

(Plan R) o r on ara-r l cu l tur al  l and (Plan C). If they prefer Plan C

over Plan h a- they must be willing to accept the transport of raw

sewac’e to Northeentra l  Ohio and the anxieties of the affected

f irr-,ers concernin g change in their  present crop patterns and

management practices. If they prefer to meet Level II criteria

and a--ire In t e rest ed  in conserving chemicals , they should prefer

a- 

- 

Plan C , but i f  they are interested in conserving power, they should

prefer Pl an  \ - l T . I f  they prefer  that  wastes from the Three Rivers

--
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Watershed be treated in basin, they should prefer Plan A—Il or B.

E. Preference Sets for the Residents of the Rest of the United States

From the standpoint of the residents of the rest of the United

- - States, as sh wn in Table 47, the main bases for choice are cost—

effectiveness in dollar terms, ability to meet the 1985 goal of

PL 92—500 , consumption of chemicals and electric power, and recycling.

The best plan in dollar terms from the standpoint of Federal

taxpayers , is Plan A—I , which costs $24,500,000 annually less than

a- Plan B, the next more costly plan. I t  is also the plan that requires

the least amount of electric energy, 2,000 megawatt hours per day ,

or 480 megawatt hours per day less than Plan A—It. Therefore,

Federal taxpayers should prefer Plan A—I provided they are willing

to: (1) forego the opportunity to achieve the 1985 goal of

PL 92—500 , (2) forego the opportunity ta-, employ wastewater treatment

technologies that emphasize recycling of nutrients and other poten-

tially valuable resources, and (3) increase consumption of chemicals

by 90 tons per day over Plan C, the plan that consumes the least

amount of chemicals. Since there already exists experience in

various parts of the United States with each of the basin techno-

logies, advanced biological, physical—chemical, and land treatment ,

Federal taxpayers understandab ly should be much less concerned with

gaining additional experience with these technologies in the study

area and in Ohio. Consequently, this item , which appears in the

Preference sets for residents of the Three Rivers Watershed , North—

central Ohio , and the rest of Ohio, is not shown in Table 47.
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~~iAPTER 9

CONCLUSIONS

A. Introduction

The summaries of the impacts of the four alternative plans

displayed in the preference sets in Chapter 8 provide the preliminary

basis for choice among the alternatives by various members of the

public . Those sets include consideration of the public response

to the components of the twelve alternatives. Additional impacts

will probably be identified in the public review of the four

alternative plans . The final report will include those impacts

and others identified by the P - ‘if Ohio in their review.

The preference sets provide ~.~ata from which a number of conclusions

can be drawn concerning future decisions. These conclusions are

outlined in the following paragraphs. To insure that other principal

characteristics of the four plans and their components are easily

identif led, they are highlighted in this concluding chapter.

B. Flexibility

These plans provide sufficient flexibility to allow for advances

in technology and public attitudes. Plan A—I provides a direct

comparison with Plan A—lI for the decision between levels of treatment

to be achieved in the future. In addition, Plan A—I provides th.

basis for implementation of a vastewater management systLa that

achieves Level I, but can be modified to achieve Level II without

185
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loss of the investment to achieve the former level.

In order to continuously progress toward the objectives

established by PL 92—50C , choices among the plans must be made

by specific dates. Those critical dates for decisions are shown

pictorially in Figure 31.

Subsection 301 (b) (1) (B) of Public Law 92—500 requires publicly

owned treatment works, in existence as of July 1, 1977, to achieve

effluent limitations based upon secondary treatment. In order to

complete construction of any required secondary treatment facilities

by that date, a choice among plans must be made no later than 1975.

The choice of secondary treatment by aerated lagoons prior to land

treatment to reduce costs in the upper portion of the Watershed

dictates the interim selection of Plan B or selection of Plan C.

The decision to continue secondary treatment within the Watershed

by activited sludge or physical—chemical treatment dictates the

interim selection of Plan A—I. Selection of Plan A—Il in 1975 is

not necessary since Plan A—I is an intermediate stage of Plan A—Il.

If the 1975 choice is early implementation of Plan C, that

decision is final for both configuration and level of treatment,

with the exception of those components utilizing advanced biolo-

gical or physical—chemical treatment, which can be retained at

Level 1. Those components can be upgraded to Level II by a decision

in 1980 in accordance with the 1985 goal of FL 92—500. Implementation

of Plan C, beginning in 1975, using aerated lagoons would reduce the

cost of that plan by an average of $16 million annually , for 50 years.
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There are no malor public concerns thus far  expressed with the

acceptability of Plan A — I or Plan B. Since those plans call for all

treatment within the Three Rivers Watershed , there are no major

institutional problems .,

Plan C is currently unacceptable to the residents of Northcentral

Ohio. Their opposition was expressed throughout the formulation

stage and reaffirmed at the final public meetings. Sufficient

experience with land treatment facilities to serve local communities

in that area should not be anticipated by 1975 to allow the choice

of Plan C at that time . That experience may be gained by 1980 if

local facilities are operational by 1975.

If It is decided that Level I is adequate , Plan A— I , or Plan B ,

with Level I treatment in the advanced biological and physical—

chemical treatment facilities, will provide that capability.

if it is decided that Level II is to be achieved , the selection

among plans must be made no later than 1980 to allow completion of

construction by 1985. This is especially applicable to Plan C to

allow completion of the deep tunnel prior to 1985. With Plan B as

the 1975 choice, the decision in 1980 lies between the continuation

of Plan B or the evolution from Plan B to Plan C. With Plan A—I

as the 1975 choice, the selection lies among direct upgrading to

Plan A—TI or evolution to Plan B or Plan C with activitated sludge

or physical—chemical treatment preceding land treatment within the

Watershed .
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If Plan C is the 1980 rhoice, aerated lagoon secondary treatment

in Northcentral Ohio will maximize cost effectiveness; however,

secondary treatment within the Three Rivers Watershed prior to

transport may be continued , with an increase in the cost of that

plan by an average of $20 million annually, for 50 years.

Figure 32 identifies the average annual cost associated with each

plan choice.

The residents of Northcentral Ohio currently opposo the

implementation of Plan C in 1980 . The concerns of those citizens

with that plan are summarized in Table 48 and are discussed in-

dividually in Appendix VIII. The technical concerns may be resolved

by experience of local communities using land treatment to resolve

local water pollution control problems. However, present public

attitudes not only include technical concerns but social accept—

ability concerns . Apparently, opposition to the plan is centered

on the possible impact on existing farming practices and rural life

style and to the transport of effluent from metropolitan areas into

Northcentral Ohio for treatment , particularly if It is raw sewage.

Future attitudes of social acceptability of any plan cannot

be predicted . However, changes in present attitudes regarding

acceptability among the Northcentral Ohio citizens of any plan

including land treatment components may be enhanced by preventing

the disruption of existing rural community structures , agricultural

practices, and crop patterns. FIgure 33 symbolizes the probability

of the acceptance of the plans by the residents of Northcentral Ohio.
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TABLE 48
THE CONCERNS OF THE CITIZENS OF NORT P.CEI~TRAL 01110

REGARDING PLAN C*

INSTITUTIONAL

1.. Potential loss of ownership of agricultural lands.

2. External control of the farming operations on privately
owned lands .

HYDROLOGICAL

1. Flooding of local streams by return flow from irrigated
lands.

2. Pollution of local groundwater resources.

SOCIAL

1. Transport of effluent from remote metropolitan areas.

2. Community disruption resulting from the location of the
lagoons, storage basins, and irrigation areas in a single,
massive site.

3. Potential odors and reduced treatment effec tiveness from
the aerated lagoons.

AGRICULTITRAL

1. Contamination of soils by heavy metals.

2. Application rates greatly In excess of annual rainfall.

3. Extensive changes in farming practices necessary to insure
adequate wastewater treatment.

*NOTE : A more complete description of these concerns appears in
Appendix VIII.
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C. Industrial Treatment

industri-il wastewater treatment by Option 3, which includes

sufficient pretreatment to insure compatibility with any technology ,

Is incorporated into the three alternative plans designed to meet

Level TI criteria. Option 1 Is incorporated into Plan A—I. !Towever,

if the practicability of extracting heavy metals by the soils without

detriment to the soils, crops, or consumers is substantiated , Option 4

r~ay be used in conjunction with the land treatment components of

Plans B or C.

Option 2 , which incorporates maximum industrial recycle, is com-

patible ~ith any technology , and provides a substantial savings of

wastewater treatment costs to the industries.

The final choice of industrial wastewater treatment option should

be a cooperative decision of local officials and the industries.

). Urban ~tormwater Runoff

Stormwater is collected and treated in quantities sufficient to

accommodate 97.3 percent of the total average annual urban storm—

~-‘ater runoff. 
Collecting and treating 99 Percent would increase

the cost by 30 percent while improving effectiveness by only 2 percent.

L 

The decision to treat stormwater to Level I or to Level II is

critical to th e plan selection decisions. if Plan C is selected

in 1975, T~evel TI treatment is rore cost effective , since land

treatment accompjtshes Level II treatment . If any other plan is
L X
1..
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BEST MAftABIE cOPY
chosen in 1975, the decision as to Level Ii treatment of stornniater

can he made in 19d0 along with the selection among the plans. This

allows time to monitor stream quality resulting from Level I treatment .

If it is decided that Level I treatment of stormwater is adequate ,

significant savings can be achieved . This conclusion can affect the

choice of nians in 1950.

~
‘. ud~e Nanagement

• To order to conform to the current planning of the local officials ,

the phasin~’ of all four plans includes Incineration of sludge in

Cleveland through 1990. A program is currently underway to upgrade

the ex1,tin~’ incinerator facilities there. The State must forego

this plan if strip—mine application is the preferred option . The

decision must be made now to save the cost of renovation of incine—

rator~ and apply those monies to the strip—mine restoration program.

Ir iirther , in order to decide upon the restoration program , the State

riust obtain the rights—of—way and upgrade the pipeline between

Cleveland and Harrison County and initiate Institutional means of

using the strip—mined lands.

gesource Req~ii rements

The energy and chemical rei,uirements for any of the four plans

are Increased over current consumption. This is also true of man-

power needs to adequately operate the systems .
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Many incidental b~nefits are derived from each of the alternative

plans. They include:

1. The nutrients applied to the soil in Northcentral Ohio through

land treatment In Plan C have a fertilizer value of approximately

$60 per acre per year.

2. A potential capital contribution from private industry in

elan C for a power plant site adlacent to the winter storage basin

is estimated at ~3O million .

3. Ml four plans provide flood control benefits in the Three

‘~ivers l’atershed area from the storage of stormwater for treatment ,

hut potential cost savings have not be estirited .

4 . The value of the strip—mined land in southeastern Ohio will

increase as a result of restoration and revegetation through the

application of sludge in Plans A—i , A—lI , and R. This increase

has not been estimated .

U. Access to Lands for Treatment

Access to land necessary for the land treatr’ent technology may

be accomplished by several methods , including purchase , lease, ease-

ment , and cooperative agreements. Of these options , purchase is the

least desirable . For example, if the land identified in Plan C were

purchased by local or State government , $1.1 r’illIon annually would

be removed from tax payments in the Northcentral Ohio counties con-

• cerned. Some other option is preferred. Management techniques

should be worked out to allow the farmer and sanitary engineer to

195
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• use the same land . If changes in farm management are necessary

to allow c.ooperative use of the land, appropriate management

techniques should be developed cooperatively .

— S ~ Institutional As~pects

The systems configured in Plans A—I , A—Il, and Plan B can be managed

,
- -

~~~~~~~~ 

by an existing governmental entity such as the Three Rivers Watershed

: - -~~~~~ ~)istrict since the total system is within the basin. The District

could he c . iven the necessary authority and responsibility by appropriate

‘~ -
~~~ State action to either monitor the compliance with the overall plan,

• 
with execution by local government , or be given total responsibility

for execution.

Plan C presents a very difficult institutional problem since the

configuration of the system defined by that plan encompasses many

counties and many watersheds. This plan would call for State

control or a special governmental agency to operate it.

Financially, the extent to which local and State institutions will

be able to implement any alternative plan is highly contingent upon

the ability of the Federal government to sustain over a long period of

time the 75 percent contribution toward capital costs, and , to a lesser

extent , upon the ability of local institutions to secure a contribution

from Industry toward capital and operation and maintenance costs.

The increased local wastewater expenditure suggested by the four

plans can be accomplished without altering existing constitutional and

statutory debt ceilings. Appendix VII contains the detailed institu—

t ional evaluation.
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3 Implementation t LI ~i I E CoPY
Recognizing the limited full scale experience with any technologies

considered for treatment to Level II criteria , early construction of

local, facilities would be advantageous for public acceptability and

proper design of the facilities in any regional plan .

One principal public concern related to any of the three

technologies centers around the proner operation and maintenance of

wastewater treatment facilities to assure achievement of design

performance. Other expressions of public concern include :

1) air pollution from sludge incinerators, 2) chemIcal requirements

of physical—chemical Facilities , 3) power requirements of all ad-

vanced treatment technologies, 4) the environmental impacts from

the possible failure of large facilities, 5) inhibition of biologi-

cal processes by toxic Influents, and 6) the requirement for a large

number of very highly trained operating personnel.

If prolects are constructed prior to 1975 , they can be monitored

to obtain verification of the design criteria as well as measurement

of the benefits achieved . This would insure that well—in formed de-

cisions are made at those critical dates previously identified and

that the public concerns and engineering problems can he resolved in

the design stage.

garl v implementation and construction of cc~npnnents of the various

plans would provide experience necessary for the decisions that must

eventually be made by State and local officials in Ohio In choosing



from among the alternative p lans and for their components. Based

on the public response from the workshops and p ublic meetin gs and the

planning needs of the Oh io Environmental Protection Agency , as

documented in Attachment C, it can be concluded that the following

types of programs are desired and needed:

1. Urban Stormwater Runoff Treatment.

a. Treatment of runoff from a separately—sewered , densely—

nopulated area of mixed residential and commercial development.

Concrete basin storage would be provided with capacity optimized for

combined treatment in municipal plants. Influent , effluent , rainfall ,

and runoff should be monitored.

h. Treatment of runoff from a separately—sewered , moderately—

populated area not in a metropolitan urban environment (a suburban

residential area such as a smaller outlying city in rural surroundings).

‘:arthern basin storage would he provided with treatment capacity to

empty the basin within 30 days. Quantity and quality monitoring should

be performed.

c. Land treatment of runoff from a typical downto~m urban area

with ultimate treatment being provided at an urban park or other type of

open space.

d. Land treatment of runoff from a typical outlying residential

area , with ultimate treatment being provided in parks, golf courses ,

or easily accessible agricultural lands.

?. Advanced Municipa l !~astewater Treatment Plants.

a. Physical~chemical treatment at a small plant with

- — — -‘ . I, p~~ 
‘ ‘

~~L l•evel IT capability. ~~~~ • 

,
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b. Advanced biological treatment at a plant with Level I

and Level II capability.

c. Land treatment at an in—basin site using the overland

• flow/infiltration method , at an in—basin site using spray irrigation,

and at a site in the western land treatment area using spray irrigation

with various land management techniques.

3. Storm Runoff Reduction by Urban Drainage Management.

Provide storm drains, on—site storage , parking—lot storage,

roof—top storage, and other means of reducing the volume of storm runoff

by various management methods.

4. Sludge Handling.

Show various ways to handle sludge, by application to

agricultural land , strip mine land , and sanitary landfill, while

monitoring leachate and surface runoff for various critical parameters.

This project should not be implemented merely to dispose of sludges,

but more importantly to accomplish restoration of unproductive land.

5 . Water Monitoring System.

A water quality and flow monitoring system for the entire

Three givers Basin Study Area. This system would measure the quality

and quantity of the waters in the Three Rivers Watershed and allow

monitoring of the effects of any treatment methods proposed. A similar

monitoring system should be developed for water courses adjacent to

land treatment sites outside the Three flyers Watershed .

‘-tore detailed discussion of these early implementation progra;~s

is contained in Appendices III and V. Some of the public desires
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concerning the types of programs are expressed in correspondence

attached in Appendix VIII.

The execution of any plan or component thereof should be left to

the decision of State and local governments and the public at large.

The early implementation features identified above, or of any projects

undertaken , should he fully coordinated with appropriate local, State,

and Federal agencies.

In addition to these early implementation and construction

features , other conclusions result from this study effort . A pre—

requisite of nublic involvement in wastewater treatment planning is

education of the public in regard to treatment technologies, costs,

and environmental effects. Also , basin—wide management plans should

consider the results of this planning effort , the Northeast Ohio Water

T
~evelopment Plan, and other plans prepared by local , regional, State

or Federal agencies for comprehensive water resource management.

The l ocal c’overnments and the citizens of Morthcentral Ohio oppose

plan C. flowever, they have not excluded the land treatment technology

from consideration for treating their own wastewater. The principal

reasons for their opposition are the nonacceptance of effluent created

in other basins or regions, the concern over changino farm methods and

the design of a single massive land treatment area. The first concern

cannot be eliminated without demonstrating benefits from acceptance of

the effluent to offset any problems created . The other concerns can be

“ [Lminated by reducing the application rates sufficiently to allow

200
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current farming practices and crop patterns to continue , and further,

to design the land treatment system to use numorous dispersed sites

rather than the one large area. These changes In Plan C would

increase the cost of that plan to the extent that it would remain the

least cost Level IT plan, unless it is implemented by 1975. The

environmental and social benefits resultinc’ from these changes may

well be worth the added dollar cost.

Final public meetings indicate that regardless of how Plan C

is redesigned , the public in “orthcentral Ohio will remain opposed

to the transport of e f f luen t  into that watershed for land treatment

from any area outside that watershed.

Ti p~~~~ s and~~~~~~ c~ i2ns

The assumptions and projections of data included in any planning

study must be carefully monitored as the future unfolds. Changes

in either the assumptions or projections will change portions of

the plans. This is the major reason for providing a multiple means

approach and for retaining flexibility for the decision process

• relating to wastewater management in the Three Rivers Watershed area.
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CHAT’TER 10

RF~COMMT’NDATTONS

~ . Introduction

The State of Ohio, especially through the Environmental Protec-

t~ on A gency and Der~artment of Natural Resources, has played an

• a ctive , c~ntr.a]. role in this stud~,. Whenever possible, statewide

as well as reg~cnai ne’~ds were met. The State and th~ local

c i tizens  it represents were the key to selecting the final plans.

The Iollowthg statement constitu~~ the position and recommenda—

tion s o.~ t~ e Sta te of ~hio , considering regional needs and the

input fron all sources , especially the local people affected by

the varioun plans.
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A upu~;t 8 , 1913

STATEMENT

by

DR. IRA L. WHITMAN , DIRECTOR

representing
The Ohio Environmental Protection Agency
The Ohio Department of Natural Resources

regarding the
Wastewater Management Study
For Cleveland-Akron and the
Three Rivers Watershed Areas

I appreciate the opportunity to comment on the Wastewater

Management Study as it may affect the future of the resources

and environmental quality of the State of Ohio. The Ohio

Department of Natural Resources and the Ohio Environmental

Protection Agency have cooperatively evaluated concepts pro-

posed in this important report and my statement is intended to

represent the joint conclusions of both departments.

In viewing the wastewater study in its entirety , we feel it

is an unusually useful and well prepared report. We will make

imineidate use of the information and conclusions presented during

the perpetual updating and improvement of required basin and

metropolitan water quality plans and in the formulation of sorely

needed strip mine reclamation plans. Let me assure both the Corps

and the Congress that this study will not be placed on the shelf

~ ¶ - .
and forgotten . The relevance and usefulness of the report was

I
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-.~re~ tly enhanced by the truly outstanding efforts by Colonel Moore

~ind his s t a f f  to work in a close and sincere partnership with

counterpart planners in state government. We thank Colonel Moore

for this dynamic relationship and urge that other Corps Districts

and Federal agencies emulate his example.

Despite my enthusiasm, however , it should not be assumed

that we feel that all the relevant water quality questions have
I

been answered .

In reviewing any wastewater managerrent plan , and especially

one of this magnitude and importance, the Ohio EPA must be

constantly aware of the plan ’s relationship to Public Law 92-500 ,

passed October 1972, and to our national problems of energy

resources. Thi s plan considers both of these f actors in making

its final recommendations. The policy of the State of Ohio is

to pursue the goal of Public Law 92-500 , that is the elimination

of the discharge of pollutants to the navigable waters by 1985 ,

b-i making optimum use of all the resources available to us and

minimizing waste .

The plan proposes four alternative strategies for wastewater

management and requests that the state make the final plan

recommendation . This is consistent with water quality planning

requirements of the Federal EPA , and with the desires of the

state.
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The State of Ohio will consider Alternates A 1, A2 and B for

recommendations af ter receiving comments from the public and

consultations with the U. S. Environmental Protection Agency .

At this time the State of Ohio will not consider Alternative C,

that of the transport of wastewater for land treatment in North

Central Ohio, as one of the viable alternatives , unless the

public in the Three Rivers Watershed area and the North Central

area requests the state to consider it among the alternatives.

We are all aware that the most widely discussed aspects of

• the Wastewater Management Study are its proposals for land dis-

posal of treated sewage. There is nothing new, of course , in

this concept. Spray disposal or broad irrigation of various

industrial wastes has been practices for many years in Ohio with

reasonable success. After reviewing the Corps study , I believe

I would have little hesitation in reviewing proposals for land

disposal of adequately treated wastes from communities of less

than 100,000 population in the same way I would review any other

was te treatment plant design . Every plant design must pass rigid

examination by Ohio EPA for effectiveness , cost, safety , and

operability . It is true, however , that there is a significant

di f ference between land disposal of industrial wastes on sma ll

fields owned by the industry and land disposal of sanitary was tes

on larger land areas. We would be interested in seeing this con-

cept ut i l ized by one or more communities of less than 100 ,000

population both in the Sandusky Watershed and the Three Rivers

I :  (
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Watershed . We would be particularly interested in innovative

attempts to make positive economic utilization of the liquids

being disposed of for improved agricultural returns and land

reclamation. Special and detailed quality monitoring of the

runo f f , the soil , and the crops produced would be required .

We are concerned about land disposal over large areas , where

institutional and political problems would outweigh technical

considerations . And , transfers of water from basin to basin

need to be subjected to particularly harsh ~crutiny - for

hydrologic and social reasons alike.

Depositing sludge on land areas as a means of disposal is a

generally worthwhile concept and this may be especially true for

strip mined areas in Ohio where sludge may also aid in their

restoration. The State of Ohio wishes to give support to pro-

posals utilizing sludges for strip mined land reclamation and

proposes that a first year trial of sludge disposal in Harrison

County be pursued , based upon local acceptance.

The Ohio EPA in consultation with interested parties

designated a committee including OEPA , ODNR , Cleveland Regional

Sewer District, Harrison County , Coshocton County, OSU and Case

Western Reserve to study the transfer of Cleveland sludge to

strip mined areas and submit these recommendations to the state.

I wil l ask the committee to study the proposal to transfer

Cleveland ’s sludge for one year to strip mined areas.
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As we view water quality and resource planning needs in

Northern Ohio , I feel that a vital area has thus far  been

omitted : that is the potential impact on Lake Erie of these and

- - other water management a l ternat ives.  There is an urgent need

for a comprehensive Lake Erie water quality management plan .

Lake Erie is the recipient of the runoff and the wastes and the

sediments from one of the most complex urban , industrial and

agricul tural  areas in the world , yet we possess only a very

- 

. limited knowledge of the dynamics of this vast body of water .

To meet this need , we urge that Section 108 of PL 92-500 be

immediately funded in the fu l l  amount authorized and that the

study be conducted by the U.  S. Army Corps of Engineers in a

realistic partnership with Canada and the States of Ohio ,

Michigan , Pennsylvania and New York . Ohio stands ready and

eager to participate in this study .

In conclusion , I again wish to thank the Corps for this

use fu l  report. I would also urge members of the public and

their  governmental agencies at all levels to communicate with

us regarding the foregoing concepts. If we are to meet the

hi gh environmental goals set by the public , we must work

together to u t i l ize  every available scientific technique. We

look forward to a long and continued working relationship

between the people of Ohio and the outstanding staff of the

Buf fa lo  District  Of f ice  of the Corps of Engineers.

1~
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Libraries Having Full Draft Report

A f u l l  set of  the d r af t  report is available for public review at
the following libraries in Ohio .

Cit1 Library

Akron Akron Public Library (Main)
55 S. Main Street

East Branch
6(; (‘.oodyear Blvd .

Maple Valley Branc h
1293 Cop ley Ro ad

- North Branch
183 E. Cuyahoga Falls Avenue

• University of Akron Library
302 E. Butchel Avenu e

Ashland Ashland Public Library
224 Claremont Avenue

Attica Attica Public Library
North Main Street

Avery Ehove Joint Vocational School Library
Route 250

Barberton Barberton Public Library
Park and Fifth Streets

Bedford County Library—Bedford
155 Warrensvllle Center Road

Berea Berea Branc.h Library
1 Tract Street

Ritter Library
Baldwin Wallace College

Bellevue Bellevue Public Library
224 E. Main Street



Lib rary

Bucy rus Bucy rus Public  L ibra r y
• 200 E. Mansfield

Burton Burton Public Library

Cadiz Cadiz Public Library
Court House

Canton Canton Public Library
236 Third Street S.W.

Chagrin Falls Chagrin Falls Public Library
100 E. Orange

Chardon Geauga County Public Library
108 S. Hambden Street

Cleveland Cleveland Public Library
325 Superior Avenue (Main)

Carnegie West Branch
• 1900 Fulton Road

Euclid 100th Street Branch
• 

• 9917 Euclid Avenue

• 1 55th East Branch
5510 Superior Avenue

Ha rva rd—Lee Branch
4125 Lee Road

Lorain Branch
8216 Lorain Avenue

Miles Park Branch
Miles Park and E. 93rd Street

Nottingham Branch
760 1T. 185th Street

South Brooklyn Branch
Corner Pearl Road & Henritz

West Park Branch
• 3805 W. 157th Street
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City Library

Cleveland Cleveland Heights—University Heights
• Public Library

2345 Lee Road

Grasselli Library
John Carroll University
North Park and Mirainar

r Freiber ger Library
Case Western Reserve University
11161 East Blvd.

Cuyahoga Community College Library
Metropolitan Campus
2900 Community College

• Columbus Ohio State University Library
1858 Neil Avenue

Crestline Crestline Public Library
W. Bucyrus Street

Cuyahoga Falls Taylor Memorial Public Library
Third Street and Broad Blvd .

Euclid Euclid Public Library
631 E. 222nd Street

~:1yria ~lyria Public Library
320 Washington Ave.

Freniont Birchard Public Library Sandusky County
423 Croghan Street

Gallon Gallon Public Library Association
123 North Market Street

Green Springs Memorial Library
North Broadway Street

Hud son Hudson Library and Historical Socie ty

L 

22 Aurora Street

• Hiram Portage City District Library
6813 Wakef ield Road

Teachou t—Price Memorial Library
• Hiram College

Huron Bowling Green State Universtiy
Fireland Campus Library
901 Rye Beach Road

A-3 •
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Library

Kent Kent Free Library

~l2 W. Mai n Street

Kent State University
Kent State University Library

Kirtland Kirtland Public Library
9189 Chillicothe Rd.

Lakewood Lakewood Public Library
15425 Detroit Avenue

Mansfield Mansfield Campus Library
Ohio State University
2375 Sprtngmlll

Mansfield Public Library
43 W. Third Avenue

• 4 Maple Heights Maple Heights Regional Library
15901 Libby Road

Med m a  Franklin Sylvester Library
210 S. Broadway

Mentor Mentor Public Library
8215 Mentor Avenue

Milan Milan Public Library
Church Street

Monroeville Monroeville Public Library
• 34 Monroe Street

New London New London Public Library
67 S. Main Street

Norwalk Norwalk Public Library
46 W. Main Street

Oberlin Carnegie Library
Oberl in College

Painesville Morley Library
184 Phelps Street

• • : . A-h
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City Library

• Parma Cuyahoga Community College Library
• 7300 York Road

Peninsula Peninsula Library
6105 River View Road

Ravenna Reed Memorial Library
167 E. Main Street

Rocky River Rocky River Public Library
19875 Riverview Avenue

Sandusky Library Association of Sandusky
• 

. Corner of Columbus Avenue & W. Adanis

Shelby Marvin Memorial Library
• 34 N. Gamble Street

Sycamore Sycamore Community Library
F. Seventh Street

Shaker Heights Shaker Heights Public Library
3450 Lee Road

Stow Stow Public Library
3512 Darrow Road

Tif fin Beeghly Library
Heldleber g College

Tif fin—Seneca Public Library
108 Jefferson Street

Tiff in University Library
139 Miami Street

Twinsburg Twinsburg Public Library
9840 Ravena Road

Upper Sandusky Carnegie Publ ic Libr ary

• 
• Wadsworth Ella M. Everhard Public Library

132 Broad Street

Westlake Porter Public Library
• 27054 Center Ridge Roa d

A-~ 
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City Library

Willard Willard Memorial Library
• I 6 W. Emarld Street

• Willoughby Willoughby Public Library
38129 Euclid Avenue

Willowick Willowick Public Library
263 East 305th Street

Wooster Wayne County Public Library
- • 

304 N. Market Street

~ 
-
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ATTACHMENT B

OHIO STR~ AN -WATER QUALITY CRITERIA - 1972
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WATER POLLUTION CONTROL BOARD
OHIO DEPARTMENT OF HEALTH

• COLUNBUS , OHIO

RESOLUTION ESTABLISHIN( AMENDET) CRITERIA OF STREAM-WATER QUALITY
FOR VARIOUS USES ADOPTED BY TilE BOARD ON MARCH 14 , 1972

WHEREAS , Section 6111.03 , of the Ohio Revised Code , pro vides , in par t ,
as follows:

‘ “The water pollution control board shall have power :

(A) To develop programs for the prevention , control and
abatement of new or existing pollution of the water s of
the state; • • .

‘ and

WHEREAS , Primary indicators of stream—water quality are needed as
guides for appraising the suitability of surface waters in

- 

•
• Ohio for various uses; and

WHEREAS , The stream—water quality criteria for various uses and
minimum conditions app licable to all waters adopted by the
Board on June 14 , 1966, have been amended by the Ohio River
Valley Water Sanitation Commission ; and

Ww-:REAS, The criteria adopted by the Board on October 30, l9~7, have
been further amended by the Ohio River Valley Water Sanitation
Commission ; and

~I1EREAS , The Environmental Protection Agency in a letter dated January 18,
197], on rev i ewing th~ criteria adopted by the Board April 14 ,
1970, recommended certain changes and additions to the criteria.

‘HEREFORE BE IT RESOLVED, that the following amended stream—water qualit y
criteria for various uses, and minimum conditions applicable to
all waters, and policies for protection of high quality waters
and for water quality design flow , are hereby adopted in

• accordance with amendments of the Ohio River Valley Water
Sanitation Cotmnission , and the recommendations of the Environ-
mental Protection Agency.

AN! !~i IT FURTHER RESOLVED , That the amended stream—water quality criteria
• for various uses, for minimum conditions , for protection of high

quality waters , and , for water quality design flow , be made
applicable to the following waters of the state: .1

• • 1. Maumee, Tiffin , St. Joseph , and St. Marys River Basins :
2. Great Miam i, Whitewater, and Wabash River Basins : .,

3. Ashtabula River, Conneaut and Turkey Creeks:

B—I
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4. Ohio River of Ohio—West Virginia and Ohio—Kentucky ;
5. North Central Ohio Tributaries of Lake Erie;
6. Scloto River Basin;
7. Little Miami River Basin;
8. Rocky, Cuyahoga, Chagrin , and Grand Ri’ er Basins;
9. Muskinguin R iver Basin;
10. Hocking River Basin.

MINIMUM CONDITIONS APPLICABLE TO
ALL WATERS AT ALL PLACES AND AT ALL TIMES

1. Free from substances attributab le to municipal , industrial , or other
(ii scharges , or agr Icul tural prne t let’s that will settle to form
putresc e’nt or othcr~-Ise objectionable sludge deposits.

2.  Free from floating debris , oil , scum and other floating materials
attributable to municipal , industrial or other discharges, or

• 
. agricultural practices in amounts sufficient to be unsightly or

deleterious.

3. Free from materials attributable to municipal, industrial or other
discharges , or agricultural practices producing color , odor or other
conditions in such degree as to create a nuisance.

4. Free from substances attributable to municipal, industrial or other
d ischarges, or agricultural practices In concentrations or combina—
tions which are toxic or harmful to terrestrial and aquatic life.

PROTECTION OF HIGH QUALITY WATERS

Wate r s whose ex isting quality is better than the established standards as
of the date on which such standards become effective will be maintained at
their existing high quality , pursuant to the Ohio water pollution control
statues, so as not to interfere with or become injurious to any assigned
uses made of, or presently possible, in such waters. This will require
that any Industrial, public or private project or development which would
constitute a new source of pollution or an increased source of pollution
to high quality waters will be required , as part of the initial project
design, to provide the most effective waste treatment available under
existing technology. The Ohio Water Pollution Control Board will cooperate
with other agencies of the state , agencies of other states, interstate
agencies and the Federal Government In the enforcement of this policy .

WATER QUALITY DESIGN FLOW

Where applicable for the determination of treatment requirements the water
• quality design flow shall be the minimum seven consecutive day average that

• is exceeded in 90 percent of the years.

_ 
• •_~

__
~1 -~~~~~~~~~~~~~~----- - - •~~~- • • -



-• :~~~~~ ‘~~‘~~ •

STREA~-~pALlTY CRITERIA

FOR l’IIBLIC WATER SUI’PLY

• The following criteria ~.re for evaluation of stream quality at t h e
point at which water Is withdrawn for treatment and distribution as a
potable supply :

1. Bacteria: Coliform group not to exceed 5,000 per 100 ml as a
monthly average value (either MPN or MT count); nor exceed
this number in more than 20 percent of the samples examined
during any month ; nor exceed 20,000 per 100 ml in more than
five percent of such samples.

Threshold—odor number: Not to exceed 24 (at 60 dog . C.) as
a daily average.

~~. Dissolved solids: Not to exceed 500 mg/I as a monthly average
value , not exceed 750 mg/I at any time .

4. Radioactivity : Gross beta activity not to exceed 1 ,000 picocuries
per l i t e r  (pCI/I), nor shal l activity from dissolved strontium 90
exceed ID pCi/I , nor shall a c t i v i t y  from dissolved alpha emitters

• exceed 3 pCI/i .

5. Chemical constituents: Not to exceed the following specified
concentrations at any time .

Constituent Concentration (mg/l)

Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05

(hexavalent)
Cyanide 0.025
Fluoride 1.0
Lead 0.05
Selenium 0.01
Silver 0.05
Mercury 0.005

6. In addition: Waters desi gnated as a source of public water supply
will be of such quality that Federal drinking water standards for
finished water can be met by conventional treatment which Includes
coagulation , filtration and disinfection .

B—3
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FOR INDUSTRIAL WATER SUPPLY

The following criteria are applicable to stream water at the point at
which the water Is withdrawn for use for industrial cooling and processing :

Dissolved so1i~s: Not to exceed 500 mg/l as a monthly average value,
nor exceed 750 mg/l at any time.

FOR AQUATIC LIFE — WARM WATER FISHER IES

The following criteria are for evaluation of conditions for the mainte-
nance of a well—balanced , warm—water fish population. They are applicable
at any point in the stream except for areas necessary for the admixture of
waste effluents with stream water:

1. Dissolved oxygen: Not less than an average of 5.0 mg/i per calendar
day and not less than 4.0 mg/i at any time.

Variance: For the navigation channel of the Cuyahoga River the
minimum dissolved oxygen concentration during stagnant low flow

• periods Is 3.0 mg/i until such time as means or procedures have
been deve loped to permit attainment of higher dissolved oxygen
levels.

2.~~~~~

A. No values below 6.0 nor above 8.5.

B. Daily fluctuations which exceed the range of pH 6.0 to pH 8.5
and are correlated with photosynthetic activity may be tolerated .

3. Temperature:

A. No abnormal temperature changes that may affect aquatic life
unless caused by natural conditions.

B. The normal daily and seasonal temperature fluctuations that
exist due to natural causes shall be maintained within acceptable
1 fin its. -

C. Maximum temperature rise at any time or place above natural
temperatures shall not exceed 5 deg. F. In addition, the water
temperature shall not exceed the maximum limits indicated in
the following table.

Maximum Temperature in Deg. F. During Month
WATERS Jan. Feb. Mar. Apr. May June July Aug . Sept. Oct. Nov. Dec .

• All waters except
Ohio River 50 50 60 70 80 90 90 90 90 78 70 57

Main Stem—OhloRjver5O 50 60 70 80 87 89 89 87 78 70 57 -•
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4. Toxic substances: Not to exceed one—tenth of the 96—hour median
tolerance limit, except that other limiting concentrations may he
used in specific cases when jus t i f i ed  on the basis of available
evidence and approved by the appropriate regulatory agency .

FOR AQUATiC LIFE — COLI) WATER FISHERIES

The following criteria are for evaluation of conditions for the
maintenance of aquatic life — cold water fIsheries population . They
arc applicable at any point in the stream except for areas necessary
for the admixture of sewage effulents with stream water:

1. Dissolved oxygen: Not less than 6 mg/i at any time and not less

- • 
than 7 mg/i at any time In spawning areas.

2~j: No values below 6.5 nor above 8.5.

3. Temperature: Natural stream temperatures. No heat to he added .

4. Toxic substances: Not to exceed one—tenth of the 96—hour median
tolerance limit , except that other limiting concentrations may be
used in specific cases when justified on the basis of available
evidence and approved by the appropriate regulatory agency .

These criteria are to be applied to the following streams or
sections thereof in accordance with the following classifications
of the Division of Wildlife. Ohio Department of Nautral Resources: - •

A. Year-round Cold Fishery .

1. Mad River and its tributaries (upstream of Urhana)*.
2. Beaver Creek located in Seneca County.
3. Cold Creek located in Erie County.

B. Seasonal Cold Water Fishery** .
1. Pine Run located in Ashland County.
2. Turkey Creek located in Ashtabula County*.
3. Conneaut Creek located In Ashtabula County*.
4. East Branch , Chagrin River located in Geauga County .
5. Apple Creek located in Wayne County .
6. North Fork of Little Beaver Creek located in

Columbiana County*.
7. Littl•e Pickerel Creek located in Sandusky County.
8. Cross Creek located in Jefferson County .

* - Interstate streams or tributaries thereto.

** — These streams on occasion may not meet the cold water fisheries
criteria for dissolved oxygen during hot weather drought flow
conditions .
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FOR RECREATION

The following criteria are for evaluation of conditions at any point
in waters designated to he used for recreational purposes:

PRIMARY CONTACT - (SWIMMING AND WATER—SKIING)

• Bacteria: The fecal coliforni content (either MPN or MF count) not
to exceed 200 per 100 ml as a monthly geometric mean based on not
less than five samples per month ; nor exceed 400 per 100 ml in more
than ten percent of all samples taken dur’ing a month.

P SECONDARY CONTACT - (BOATING, FISHING AND WADING)

Bacteria: The fecal coliforni content (either MPN or MT count) not
to exceed 1,000 per 100 ml as a monthly geometric mean based on not
less than five samples per month; nor exceed 2,000 per 100 ml in
more than ten percent of all samples taken during a month.

FOR AGRICULTURAL USE AND STOCK WATERING

• Waters used for agricultural use and stock watering shall meet the
minimum conditions applicable to all waters (four freedoms).

I
B—6
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ATTACHMENT C

R~C0MMEi~DATIONS FRO~1 THE OHIO ENVIRONNENTAL PROTECTION AGENCY
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• State of Oh’ -v ,ronmenta l Protect ion Agency Box 118. 450 F~~’ Town Street . Cotumbus . Ohio 43216.(614) 46J-3543

December 5, 1972

Colonel Robert Moore ~
Corps of Engineers •

Buffalo District
1776 Niagara Street

• Buffalo, New York 16207

John J. GuIUgan
• Gover nor

Dr. I ra L. Whitman
Director Dear Colonel Moore:

We have reviewed with considerable interest the waste management
alternatives developed as part of the Cuyahoga Wastewater

• Management Plan. The analysis of environmental effects of each
alternative is equally interesting, although I wish it had been
possible to specifically relate the alternatives to the
environment as well as to each other. Inasmuch as we anticipate
utilizing this data to assist in evaluating waste and resource
management strategies to be recommended in the state ’s basin and
metropolitan water quality plans, I feel it appropriate to respond
to you in terms of our own planning needs as they relate to —
the subject of your study . You may then find it possible and
desirable to expand upon the data presented in various of the
alternatives , to the extent that time and funds are available.

• It should also be made clear in the plan that none of the alternative
• strategies proposed should be carried out by the direct federal

implementation or action until proven practical and desirable by
suitable demonstration projects in the geographic area covered
by the report.

Among our planni-:g needs which could tremendously benefit from the
Cuyaltoga Wastewater Management Plan , we would particularly include
the following:

A. Update the state ’s Northeast Ohio Water Plan to reflect
antici pated federal standards and the treatment of urban
storm runoff.

Ilk C-i Li
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Colonel Robert Moore
December 5, 1972
Page 2

B. Recognizing that disposal of treated wastewater directly
into streams and lakes is not necessarily the best
lesource management strategy , we are greatly interested
in cost—effectiveness of disposing treated wastewater
and sludge on land . Existing population distribution
in the Three Rivers area suggests that land disposal
be considered in terms of two strategies: a) maximum
local management with disposal of as much wastewater
as possible within the basin of origin and exportation
of the balance (such as your alternative ?)and , as an
interim step , alternative 5, cr b) maximum logical
regionalization of land disposal such as contemplated in

— your alternatives 4 and 12, or more practically, alternative 8.

C. Disposal of sewage sludge and fly ash was not seriously
broached in the Northeast Plan. Thorough analysis and
recommendations on this matter are a must for any waste
management alternative considered . Utilization of these
resources for strip mine area reclamation should be

• considered only one of several possibilities since, if
successful, “competition” could result.

D. To demonstrate to ourselves and the public the potential
utility of the newer strategies discussed above, it seems
urgent that several early action demonstration projects
be proposed prior to any major implementation works.
Demonstration projects should be practical solutions to
existing local needs and be compatible potential components
of the fully implemented total scheme if they prove
successful. Recommendations could well include :

1) Implementation details on several actual communities
which could profit by land disposal systems during the
next five years. Consider towns in the Upper Cuyahoga
and in the potential wastewater export areas.

2) Same approach for demonstration of physical—chemical
systems in a small residential community and a mixed
industrial city.

3) Same approach for demonstration of sewage sludge/fly
ash utilization for strip mine or dense clay area land
reclamation . Project should be of operational scope
rather than laboratory demonstration .

4) Urban storm runoff treatment demonstration in a
large city.

_ _ _ _
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Colonel Robert Moore
December 5, 1972

• Page 3

• I would also like to note that  we are becoming increasingly
concerned regarding the wise allocation of the land and energy

- . 
available to us 10 Ohio.

We feel it wise to •-illocate some of these resources to waste
treatment. But we are most concerned that ultimate plan studies
such as yours consider the break—even points where space and
energy requirements for environmental cleanup will begin to worsen
rather than improve Lhe environment . The tentative warnings of
the KSU evaluation must be thoroughly examined .

Let me suggest several constraints which we feel should apply to
all alternatives considered: a) Return of sewage sludge for soil
improvement should be costed ; b) Total land , energy , chemical
and dollar resources should be clearly shown ; c) Potential flow

-
• 

• regime changes (quantity and quality) sh ould be estimated in
detail for  each affected stream; d) Legal aspects should be
considered including eff~’cts on riparian rights vs. reasonable
use doctrine , Akron “ownership” of the flows of the Cuyahoga ,
public expeiLse to benefit private land , etc.; e) Each alternative
stu~’ied should be related to established stream standards and
the plan should show the range of water quality enabled by each
alternative as well as presenting estimates of added biotic
species anticipated as a result of increasing investment;
1) Any acceptable basin plan must include estimated water quality
effects of sedimentation and of its control. We cannot adopt
any “alternative” until this data is available ; g) No alternative
or plan Is complete until it spells out the methods of implemen-
tation from institutional and financial points of view and our
acceptance of any alternative would , of course , be geared to this.

My staff will be pleased and available to discuss the above concepts
in detail as may seem helpful to you. I do also want to personally
recognize and thank you for the wonderfully cooperative and
helpful spirit which has developed between our respective planning
staffs during the conduct of this study. I am taking the liberty
of Including a copy of a recent letter from George Watkins because
1 feel his concerns are well taken and may be helpful to you.

Siacerel y,

,;i /
.~~~

- i~

_
’ ‘•

• 
.~~- ‘.~~~~~~~ I- • -

• Ira L. Whitman , Ph.D. - .

Director
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Dear j~~~

I t  vut~ :~~o’~~ ’.t ~~l of & ou  to a :  n-~ to t~~i~~ State ’s di:~cu~olon o~ t~e C~;rp~
st~~~ e.s ca ‘v •~~ - .i~cr 

— a-:~- -i~~;~: in t~~-~ t ) i rt r i c t  . i.~ re- -~~ u~j  to •.- u . r
rec~uez~ , I am .~~ t t  lag d~~~

-.-~~~ ny t a~~~;i~t s  at t h~ s point  in  lk~~o ;laiinin~ p ro-
cess in ~ aich ~~~, are involved ai~~h the  Corps .

I~ secas to no l,portant  to kae~D our  ob jec t ives  in nriad so we do not ~et
ca r ri ed  away b y persuasive argur~t1ts r e l at ed  only to wns :e  sana~~~nea~

c2~wiquz~:.

Concerrt i csout  l iq ut u  w as te  e a~ ement have arisen bocaus s •~ur  wa r v a y s
• an~ la;~es n ivo  been ~ ied as ~ a5 to  sin ~~s to the  potat  t h a t  o t n or  usn~ have

sac. ~~~~~~~ ~r ~l a i .  ~.ni sc.v rr •~, e~ E .ct .~ in ..ur s~ ters za.... .-.~~n
at t rlhuted ~o poliutit~n s-on muC h aa~~t~ dl i:gQs. ic~~~ ef th~~e ~~~~~~~~~~~
have t-ad 1i~ t1 . sci.2ntiflc evtoonce presented to support tae case toat such
wast e  d c~ ar~~ ri w~ r~ in fac t the cat..sn of the noted undosirab~.e eL~r.ict s .

It is b t r . a in ;  to  appear , f~~r nap ie~ th a t  th~ doclj n ~ l~ the  L.a~e ~ria
f i sh cr les  15 reiat’ld ~cre to ro act ~~sa ta suitable s~~awnin~ ~~vit-a-~. ats
and to prodatc’rv fis ilng practise t o~~~ to w i~~t~~ di~ c~iarl~~~. ~ ils s ~~~ts
that if ~n-s j e c t t v~ is to  r~~~tore  r s n ner cial  floI~’ri~ s in :~o ~~~ atter —
tion to s-~ di--~~~i~~irtom Listrears , Lake shore erosion , dan d li- •unatlu.~,. and
imp r~~ -~’d co ,r.~ -ci al fish ci~n a - ~oont is Ir portant and in most ara~s proba~ l’.
more 1~?ortaat ~xian oL~.f—sided ccrrecciuri of etfluent dlschar~ ed !ro-~ pipes .

thus i t ~.as t~~at ie started ~ xt r .  ct.~ncern about uses of c~ r water,. n~cr
quallty cbjecttves establishe~ to reet this concern include:

pro ect~ on of pu~ lt c  water sspp lie s
r~ storat ..~.ai of fish nabit~~~~~ and fi- :~ orles in strows and Lahu ~rla
r a”t o rat L~ of  ~aor~ wa: a~ s and ~tru.sms for vat~~r ccnt ~tct spu r ts
re~ toratt ’u of th ~ a t a s c a c t i c  quality ~f ~treans and ot~:dr wa t ar3

• As p1ann1n~ ).as gone forward certain other objectives have be~n darived ,
• 

~artict .Lsrl y tho~~ aritca reta~ o to u~ e of wastes fo~ bone ficiak purpose,
~~~~~~~~~~~ •::~ rt [ — r i ~~r~~u r  qua L t ~~,. ‘~“~~: ~~~ of slui~-~ as a ~~t l  t ’u iH sr
~.iJ L. .~ of nutr1.~c’.: Li wa s e ~vat~ r st r , - a r . .e  for crop produc t ion ha~~ been
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AnotL-~r ~ •~~t of objecttv~i.’ has b~en ~~~r ’&v~’d l a r~ o L y  f r ~~i •s i~~in t st r a t i ~~c di~~~ t
cuLtte~ ia t ram~1attng Aatf3r uses In to w~zste trcatnest standards  für  L IpO di~~—

• charg~s, namc~ y unilorn oliluen t q~salit) standartL .

• 

- M y p r in cipa l  techn ical concern w i t h  th e Corp s study t~ that ITS GOALS ar~
ess

~

atinIl v all of th ~ dsri - cJ varic t~~. -rhe principa l exc~ p t i o n to tn l s  — s d
a valu able ~n~ it ion to earlier planning S tU d ie s , ours Incl ud a d , — is their
bro ada r ar ’iaati on of techa&ques for contro l and t rca :~-cnt  of urhan r u n o f f .

Because of their goal d~rivat ion , it is not possible to deternin~a whether 0U~’.
goals wtll ~.e ro-ichod even vaun v~ r~~~t their goals. The ~~tJ evalustors ,
exanpl o , w er e able only to put into re l a t ive  te rrns the impacts on r ccu tv ia g

• waters of water nuality effluents producsd by their varlouc altftrnattves.

Thus it ~oems to me we need f rom the Corps specif ic  infor mat ion so wo may
jud ge  how wcll our goals are I t h o l y  to be m e t .  We need this so the p zb lic
~ay de t e rmir .~ the best way to  balance the very major expenditures they are

• going to have to make and to  have some assurance t h a t  the  goals they have
supported are going to be reached .

Spec i f ica l ly  th i s  means to me t h it  t he re  should be a demonst ra t ion  that  the
• v ery  s i. t ni f ican t annual. expend i tu re  a if(erer .cas  betwe en e x i s t i n g  p l ann ing

• t a r~ o ts  rn s u lt  In s t ;~~~fican t d i f fer en c e s  in the  q u a l i ty  of th~ env i ronmen t
we are ~~~ n z  to achieve . 1 would st a r t  ~ i tb  t h ~ N . t . ‘)�21o W a t er De”e1~p~ent

~ian as th e  base (aitxiougn v, -~ are not at that lovei of achievenen t yet , it
was dss1 rm~ d to  achieve the  o usig nat ad  uses of our wa ter s ) and procoad to the
Corps :~~~~~:..i P

” 1ev ~t I ~1an and thenc~ to a level 2 ~ian , such as ~~7 . For
corparison to a case with a sicznificsnt amoun t of land d isp osal  L~~ would do
which , at level 2 puts land disposal ~ t it~ gi-eatent presumed adva~it~ ;e.

In each case we should ask for  i ’ontbty flow pattern s in each ri ve r ~tnd af-
f ected t r i bu t a ry ;  for  cvi~ eace tha t  unde rlies the biological  ea-iiror~ :snt
in th~ s t r sans and Lake ~ r ic , including added spec ies anticipated; and for
evidence  toa t unde r l ies  the  L~~: - C h e t & C  condition of tao s t r t ~-s,i~i .  ~ius .~
storm water control and t r eotn e a t is of such considerable exp ense , it  seems

• approp-tate to mnke its impacts stand out clearly frum th~ ~a~ te ‘sit a r t r e a t—
men~ . Ic CoUld be t h a t  th~ present  ~~~. ~~~~. Plan with storm watur tr.~atr~ent
coul l ~~~~ closer to our goals than lev~ l 1 or level 2 plans wita ~a~te
t r e a t~ ent  alone .

It  may well be t hat th e ass’3 n e n t r  as~ cd for above cannot be made w k t h o u t
dano~ ’ctr at lc n pro ;ect~~. I t  s~ o - s  I i !~~ly  in any event that the pu~ i ft will
not buy  e it t ~ r land disposal  or storir wat er  t r e at m e n t  w i t h ou t  de ’e~ r c  rat ion
of t he i r  v ir t u e s . Thus we should ask t h e  Corps to fund demons t ra t ion s  of
each ~n such a way [ha t h e i r  e f f i c a cy  m ay be es tabl i shed in toe Di~~t r i c t .
This : C ~U . O  1GL~~UdO r stt . rn to t c~o l and  or t~n t r ap p a d  s ediment s  in t h ~ storm
w-tt (~r ~~~e~~ . r-j at 1-i t. : r-.oar.-~:h i . s  , : oceedln ,. alon-r cm toe ~!~era . ase O~’
t h ~ ~i .  . P l a n  -~ t L i  not clo:e t h ~ o~ tiar . of su~~cquent n-ore r..sstv~ ~~r.d
d s,..- -.al star. :~ ~huuii th uy .ruve ta~ ir mcci •..



D i .  Ir a L.. Whi tnan
?~ovo-’~~~r 27 , 1j7

3 LT Ak’~41LABLE cop~’~vn .i~~ ro Indt cat-~d suc t ht . ’~ vtrt~. s. ~ for ~:trLo mm ispo~ o~ c:~anic
sluj~.a t h L t  !~L:1 t f t C 3 t t C f l3  of  t~e N. ... £‘l.ln to ioclt~da thi s tcc~ntque are
proba3ly wnrrs.ntod.

To date I have been unable to extra ct a solid cost co~part soa betvoaa tb~
methodi of slu~’-~ dis;~-osal cx •~ nad by th~ Corpi; a cost ~jturnination ,
ba~c~i u~i~ .a sl~~~~~s pr ;~ uca.i by t . e ~~. .~ . ~~~~ and t..~ ~~. ~~. rl ..’~ c -sr riad
to 13v21 1 ~~~~~ to - a~ a; i~’ 3i;m t~ ic nnt c~~n~~s in ~~~ c~ a~actor
~ lu, - , ;.r~~~~~~’~~ Li anttct~~ t:d a.. 

}~~-*;r treatrent levels ~ta
it  ~ould ~o ~~LL to m~~ •e su r e  ~sch c~;an -~~s co not alter th u a~t i c A~ a to d
bensfl.ciaL ro:~uite of strt~ 1an~ dt5~o.:al.

~‘e ii e’~’,d t~~-~ i~~~;lt- ~~~~~~~~~ of I a ;atj cn  w.c~~ods and mana~emoht
Uo-j ds , and OCio ’s desire to o~ tsin clear ptc~ura of tho Curm~ tninkthg
at the hi~ h est l~ ve1s as to tne lr futu ro participati on in such activity.
I~ o~ud at broadl y this may ho the most inportant is~~ia we n s t  lace . To

-
• 

• a grca~ d-~gree this is a philosophic qt~estica rather thin , say ,  an aeon—
omic one . if ‘vs should decide such an issua in short torm ~~araa t
econo~iic ;ains to Ohio red i’~ ore the more far reachth~ ouostie,~ of ap —
propriate areas of ~‘ederal iaiolvoment we wouXd in ay ju c~’ent ha
ing th~ really critical issues. I think it of extre~~ irnorcance to
Ohio , to the Country and to the people .f a that ~ho Co rp s ho a~~ ed
to ~~~~~ it’~ own po’ition fir”ly on this matter and at the to~ levct of

• t~~ ;~r~y.

I hope these comments may b-s of help to you. Should you wl~ b further
discussion on.. any of these points, please let ee know.

- • Sincerely,

George H. Watkins
Secretary—Treasure r

CaN: kap

cc: Art Woldorf
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