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Chapter 1

PURPOSE OF EVALUATION

S.-

Evalua tion is basically a decision making tool which allows for con-

sidera tion of factors not considered in engineering design. A comprehert-

sive evalua t ion would include not only an evaluation of the ability of a

syst~~ to achieve its primary goals but also an evaluation of the effect -

that the syst em wou ld have on the surrounding area and how that sys tem
would contribu te to local , regional and na t ional objectives. Considera-

tion of such factors as economic , social , ecological , aes the t ic and

hygienic impacts would be useful in anticipating problems which could arise

due to implementation of a plan . Early diagnosis of problem areas would

thus allow design changes prior to implementation of a plan . The evalua—

tion would finally be used to narrow the range of plan s and ultimately to

selec t the plan which in the judgment of the decision makers contributes -
~

the most to local , regional and national objectives .
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Chap ter II

EVALUATION METHODOLOGY

During the Feasibility Stud y it was recognized that by breaking the

evaluat ion projec t into several func t ional areas, use cou ld be made of
many locally available individuals having both an expertise in a specific

area of concern and a familiarity with the stud y area . The combina t ion o f
exp ertise and familiarity t~ith the area was considered especiall y impor-

tan t since it was recognized that in many cases the data required for a

conclusive evaluation would not be available and thus the judgment of the

evaluator would have to be relied upon heavily. The functional areas

selected for evaluation were: ecological , hygienic , economics , agr icu l—

turah economics , social and aesthetics.

Ev~’,luations were begun during the early stages of plan formula t ion

and design . This served two purposes : ( I)  it allowed the evaluators  a

lead t ime in accumulating base data ; and (2) It allowed consultation with

evaluators during plan formulation and design. The continuous feedback

in to  plan formulat ion and design act ivi t ies made it possible to incorpo-

rate many changes into the designs which might otherwise have been over-

looked until final evaluations were made. As an example——the ecological

evaluators played an important roll in selection of the design parameters

used for  the stomniwater re tent ion basins . The fol lowing is a list of the

par t i c ipants  in the evaluations:

ECOLOGICAL

I n s t i t u t e  of Water Research, Michi gan State  Univers i ty

Projec t Par ticipants:

Thomas G. Bahr —— Assistant Direc tor , Institute of Water Research ,

Projec t Coordinator (Limnology and Pollution Biology)

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



Rober t  C. Ball —— Director , Institute of Water Research ,

(Limnology and Pollution Biology)

James 0. Corlett —- Research Associate , I n s t i t u t e  of Wate r

Research , (Project Engineer — Mass Balance Studies)

Frank M. D ’Itr.i. —— Assistant Professor , institute of Water

Resear ch , (Project Chemist — Heavy Metals)

Richard A. Cole —— Research Associate , Inst itute of Water

Research (Lake Er ie Limnology)

Marvin E. Stephenson —— Assoc iate Profess or , Institute of Water

Research , (Environmental Engineering)

Rober t K. Johnson —— Research Assistant , Institute of Water

Research , (Data Acquisition and Processing)

Boyd C. Ellis —— Professor , Department of Crop and Soil Sciences ,

(Consul tant  on Soil Chemistry — Phosphorus)

Arthur R. Wolcott —— Professor , Department of Crop and Soil

Sc iences , (Consultan t on Soil Nitrogen Dynamics)

Bernard D. Knezek —— Associate Professor , Department of Crop and

Soil Sciences (Consultant on Soil Chemistry — Heavy Metals)

A. Earl Erickson —— P rofessor , Department of Crop and Soil

Sciences , (Consultant on Soil Physics)

0 
NIles R. Kevern — -  Professor and Chairman , Depar tment  of Fisher ies

and W ildl ife , (Consultan t on Stream Ecology)

~ 
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Howard E. Johnson —— Associated Professor , Department of Fisheries

and W i l d l i f e , (Consu l t an t  on Pesticides and Toxic Mate r i a l s )

Clarence D. McNabb —— Prof essor , Department of Fisheries and

W ildlife , (Consultant on Aquatic Botany)

Wal te r  H. Conley — — Assistant Professor , Department of Fisheries

and W i l d l i f e , (Consultan t on Terrest r ia l  Ecology)

Harold H. Prince —— Associate Professor , Department of Fisheries

and Wildlife , (Consultant on Waterfowl Ecology)

HYGIENIC

John J. Gannon -— Professor of Public Health Engineering , School

of Public Health , University of Michigan , Project Coordinator

Kenneth W . Cochran —— Professor of Epidemiology, School of Public
Health , University of Michigan (virology)

Ralph C. Smith —— Professor of Environmental and Industrial Health ,

School of Public Health , University of Mich igan (T ox icology and

Atmospheric Emissions) -

Kerby  F. Fannin —— Graduate Fellow , School of Public Health , Un iversity

of Michigan .

ECONOMICS AND SOCIAL

Paul M. Reid —— Private consultant formerly with the Southeastern

Michigan Council of Governments

— - 0_~~_0 ~~~~ - - - ~~~~.
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- AGRICULTURA L ECONOMICS

Economic Resea rch Servlc~~ j~.S. ~~~~r ment of Ag~~~~~ ture

Primary Participant —— Lee A. Chr is tensen

AESTHET 1CS

0 Staff —— Plann ing Bran ch , Engineering Division

Detroit District , 11. S. Army Corps of Engineers

Each evaluator was given the task of develop ing an evaluation method—

ology consistent with his particular field. To aid in developing methodol-

ogy , evaluators were fully briefed on the back gr ound of the stu dy , its

objectives , and the type of systems which could be expected for evaluation .

• Evaluators were also given two guidance documents for use in methodology

formulation:

“Revised Guidelines for the Assessment and Measurement of

Impacts and their Evaluation to the Objectives of the Waste—

water Management Program”, Department of the Army , Off ice of

the Chief of Engineers , 18 June 1971.

and

• “Wastewater Management Program Study Procedure” , U. S. Army
Corps of Engineers , Off ice of the Chief of Engineers , 1 May
1972 (also preliminary draft dated 8 November 1971).

The proposed methodology was reviewed by the Detroit District staff and

modified as necessary to conform with study objectives.

The eval uator s were given da ta as it became available during the plan
formulation and design phases . Upon receipt of all information pertinant

5
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to the preliminary alternatives (see Chapter V I) the evaluators prepared

repor ts in which analysis of bo th the technology employed and the system

as a whole was presen ted . A list of those documents follows :

ECOLOGICAL ASSESSMENTS FOR
WASTEWATER MANAGEMENT IN SOUT HEASTERN MICHIGAN

Institute of Water Research , Michigan Sta te Univers ity

LAND DISPOSAL OF WASTEWATER — AN ASSESSMENT

OF ITS IMPACT ON ThE AGRICULTURAL ECONOMY
Economic Research Service , Na tural Resource

Economics Division , U , S. Depar tment of Agriculture

ECONOMIC ASSESSMENT - SOUTHEASTERN MICHIGAN WASTEWATER

MANAGEMENT STUDY - Paul M. Reid

HYGIENIC ASSESSMENTS OF ALTERNATIVE SYSTEMS OF

WASTEWATER MANAGEMENT IN SOUThEASTERN MICHIGAN

Kerby F. Fannin, John J. Cannon , Kenne th W . Cochran

and Ralph C. Smith

AESTHETIC ASSESSMENT - SOUTHEASTERN MICHIGAN

WASTEWATER SURVEY SCOPE STUDY
DETROIT DISTRICT STAFF

SOCIAL ASSESSMENT - SOUTHEASTERN MICHIGAN WASTEWATER

MANAGEMENT SURVEY SCOPE STUDY - Paul M. Reid

In order to arrive at a total evaluation of the system , it was then

necessary to compil~ the data from the individual evaluators . This func—

tion was performed by the District staff. Chapter V of this report is a

summary of the pertinent points as they apply to the technology to be

6
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employed . Chapter VI summar izes the prel iminary al tern atives and a su ary
of the coasnents made by the evaluators pertinent to each alternative .

A large part ol the evaluations were qua l itat iv ..- r~ither than quanti—

tative. In some cases , such as the potential hv Lieni c impacts , the subject

did not lend itself to quantification. In other cases such as the Identifi ation

of family and business disp lacement , the sv’~tem de~-~ign had not been sufficient lv

- 
detailed to allow quantification .

Following release of the preliminary alternatives to the public , it

was decided that the land irrigation system , as presen ted , would no t be

acceptable to the agricultural community . Subsequently, a new sys tem of
land irrigation was developed . Through discussion with evaluators , it was

• found that previous environmental evaluutions would be valid for evaluation

of the new system . It was necessary to evaluate the new system in the

areas of social , economics , agricul tural economics , hyg ienics , and

aesthetics. Those evaluations were done by the same groups or individuals

previously discussed and appear a t the end of each of the reports .

• Based on the evaluations performed , the preliminary alternatives were

modified to form three representative plans for final consideration . Those

plans appear in Chap ter IX. -

7
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Chapter III

PLANNING OBJECTIVES

Planning object ives per ta in ing  to wastewater  management in South-

eastern Michigan have been de termined by Federal , state , re g ional , and

local agencies. These provide the basis for plan formulation , impact

assessment , and evaluation processes.

Objectives

The general goals of the U. S . Canadian Great Lakes Uater  Q u a l i ty

agreement are to restore and enhance the water  qua l i t y  of the In te rna t iona l

Great Lakes and to prevent f u r t h e r  pollut ion 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

s ta te  that  the waters of the Great Lakes should be:

1. Free from subs tances that will settle to form putrescent or

otherwise objectionab le sludge deposits or that will adversely aff ect
• aquatic i.ife or waterfowl;

F 2. Free from floating debris , oil, scum , or other floa ting

mate r i a l s  in amounts sufficient to be unsightly or deleterious ;

3. Free from materials producing color , odor , or other condi-

t ions  in such a degree as to create a nuisance;

4. Free from subs tances in concentrations that are toxic to

human , animal , or aquatic life ; and

8
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5. Free from nutrients in concentrations that create nuisance

growths of aquatic weeds and algae.

In addition to these general goals and ohiertive s, the agreement spells

out eight specific water quality objectives for the Great Lakes. T hi s  list

includes specific limi ts covering microbiology , dissolved oxygen , total

dissolved solids , tas te and odor , ph Iron phosphorous , and r a d i o a c t i v i ty .

It also specifies five interim objectives to he used until more specific

limits can be determined. The items covered Include temperature , mercu ry
and other toxic heavy metals , persistent organic contaminants , se tt leab le
and suspended mater ials , oil petrochemicals and immiscible substances. A

non—degradation clause is also included which provides for further stud y

on 18 specific constituents or substances.

Finally , the agreement outlines some specific program objectives and

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

quali ty improvement shall ei ther be completed or in the process of imple-~
mentation by December 31, 1975. Some of the spec i f ic  areas that are to be

incorporated into water quality programs include control of eutrophication

and pollution from municipal sources, industrial sources , agricultural ,
forestry, and other land use activities , shipping activities , dredg in g
activities and onshore and offshore  faci lities. In addition , the programs

should provide for the development of a joint contingency plan and the

ident i f icat ion and control of hazardous polluting substances.

• Public Law 92—500 establishes goals, objectives , and programs for
Improvement of water quality in the United States. The law proclaims two

general goals for the Nation :

1. To achieve wherever possible by July 1, 1983, water that is
clean enough for svimlng and other recreational uses , and cle an enough
for the protection and propagation of fish , shellf ish , and wildlife.

9
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2. And by 1985 to have no discharges of pollutants Into the

- 
Nation ’s waters.

The new M~~ndments also provide several general and specific objec-

tives relating to water quality , comprehensive regional planning, and

resource conservation. Those relating to water quality are :

1. the discharge of toxic pollutants in toxic amounts shall be

prohibited ,

2. that public participation in water quality programs shall be

encouraged , and

3. tha t water quali ty programs shall emphasize the reduct ion  and

elimination of dup lication of effort .

Those relat ing to comprehensive regional planning are :

1. that  wastewater nanagement p lanning be carr ied out on an

are awide bas is whereve r possible ,

2. that wastewater management programs be designed to control

and treat all sources of wastes including point sources , non—point  sources ,

— 
and In—place or accumulated sources , and

3. that wastewater management plans must be developed for waste

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

Those relating to resources conservation are:

1. to encourage waste treatment management which results in con-

struction of revenue producing facilities providing for the recycling of

- 

- 
potentIal sewage pol lutants  through the production of agriculture , si lvi—

culture , or aquaculture products and the reclamation of wastewater , and

10 
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2. to encourage waste treatment management which results in

Integrating facilities for sewage treatment and recycling with facilities

to treat , dispose of , or utilize other industrial and mtu~icipal waste.

Ob jectives relating to wastewater have been proposed by state , regi onal

and local agencies. Many of these goals and objectives are similar to the

ones noted above and to each other. The following summary is a general list of

these for the area.

• 1. To protect the surface waters of Southeastern Michigan for

wa ter supply , recrea t ion values , and fish , wildlife and other aquatic life.

2. To use existing systems as a base for imp lementing a cen-

tralized water supply and sanitary sewer system.

• 3. To control the critical combined storm and sanitary sewer

overflows through retention to reduce spills into receiving waters .

4. To el imina te indus trial was te discharge to streams by re~ uir—

1mg pretreatment and discharge to a regional interceptor system .

5. To formulate and main ta in  a land use deve lopment pat te rn  that

will provide the people of the region with areas that can readily be served

hv  networks of necessary public utilities , such as , water supply , sanitary

— 
sewers and treatment plants , and storm drainage .

6. To eliminate the discharge of vastewater to inland water

systems in Mi chigan .

These Intern ational , nat ional , stat e, reg ional , and local objectives

together with the specific study authorities forme d the basis for developing

the six h~i~ ic Southeastern Michigan Wastewater Management Study objectives.

11
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They are:

1. To provide a range of potentially iinplementable regional

wastevater management plans for Southeastern Michigan .

2. To develop these plans in harmony wi th the existing facili-

ties and short range plans of the governmental agencies wi thin the region.

3. To include in the objective development of these plans,

alternative technical systems for the control of pollution from municipal ,

industrial , and urban stormwater runoff sources.

4. To develop these technical systems to approach with the best

avai lable technology the 1985 “no discharge of po l lu t ants ” goal of the

Federal Water  Pol lut ion Control Act Amendments  of 1972.

5. To provide an a l t e rna t ive  regional  wastew ater  management

pl an to achieve a lesser effluent quality standard as defined by the State

of ‘4i chigan .

6. To evaluate all of these regional wastewater management plans

in terms of economi cs , social , cu l tura l , ae s the t i c , institutional , and

environmental considerations and disp lay these impacts.

12
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Chapter IV

REGIONAL Ch ARACTERISTICS

The southeastern Michigan 8tudy area covers all or part of nine

counties and has a total land area of 6240 square miles. The area had a

popula tion of 4 ,851 ,348 people in 1970 which is expected to increase to
6,291 ,300 by 1990. The area i8 drained by seven major river basins: the

Black , Pine , Belle , Clinton , Rouge, Huron , and Raisin Rivers . The rivers

all drain into the river network connecting Lake Huron to Lake Erie, i.e .

the St. Clair River , Lake St. Clair and the Detroit River.

The climate in S.E.M. is strongly influenced by the Great Lakes .

The average yearly temperature varies from 46.7°F to 1080F. Precipitation

is distributed fairly uniformly through the year and averages 31 inches

annually. Extremes of rainfall recorded over a 32—year period were 19.84

inches in 1963 and 41.44 inches in 1950.

Michigan is blessed with a fortunate combination of meteorology and

topography which create an unstable (turbulent) meteorological condition .

As a result of this instability , inversion conditions are infrequent and

of short duration. It is under conditions of inversion that pollutants

accumulate in the air above a community, leading to the forma tion of
photochemical smog and increasing incidence of problems associated wi th

air pollution.

The southeastern Michigan area is rich in water resources . The Great

Lakes System provides an abundance of fresh water from Lake Huron , though

the St. Clair River, Lake St. Clair and the Detroit River , into Lake Erie ,

as indicated by an average flow in the Detroit River of 120 billion gallons
per day . In addition there are approximately 750 lakes of more than one

13 
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acre in size of which approximately 50 are greater than 200 acres . The

seven princ ipal tributaries average from 50 to 80 miles in length and

serve as water supplies for several inland communities .

Water quality is generally good in tributary river headwaters and

up—river of Detroit in the Great Lakes connecting channel. Most of the

water supplied to the area is taken from Great Lakes surface waters.

The geology of the area consists mostly of broad layers of limestone ,

dolomite , shale , and sandstone which dip toward the northwest. Much of

the rock is characterized by crevices and channels which serve as excellent

ground water sources . 100 to 300 feet of glacial drift covers the bedrock

over most of the area.

The topography of the area within twenty to thirty miles of the St.

Clair River , Lake St. Clair , the Detroit River and Lake Erie is quite

f l a t , since it was once the bottom of a glacial lake. River flows are

slow in this area. Soils are favorable for farming although drainage pro-

blems are common. West of this area, glacial moraines of clay, sand and

gravel form hills 200 to 300 feet high . Small, rap id ly  f low ing r ivers
form the headwaters of the major rivers of southeastern Michigan . Although

so ils are su itable for farming , slopes in the area are generally too
steep.

The core economic activity of the area for some decades has been

m a n u f a c t u r i n g , with au tomotive product ion the major component.  Although

the De tro i t  Metropol i tan Area persists as the center of employment ;  urban-

ization has been spreading from the central city to the surrounding com-

munities and townships resulting in a dispersed pattern of economic

establishments such as manufac turing plan ts, of f i ce  complexes and shopp ing

centers. Similar trends have been experienced in the other urban centers

of the area: Pontiac , Moun t Clemens , Port Huron , Ann Arbor , Ypsilanti ,

Adrian and Monroe.

14 
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Although manufacturing continues to account for a major portion of

the employment ; the percentage of total employment engaged in manufactur-

ing has been declining over the past two decades in favor of non—manufac-

turing employment. Employment in agriculture , fores try and f ish ing has

declined 50 percent since 1950 while food processing employment has

declined 24%.
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Chapter V

EVALUATION OF SYSTEM COMPONENTS

Before one can evaluate a regional wastewater management system , one

must first evaluate those components of which such a system would be

composed.

A regiona l wastewater management system would consist of many snail

community collection systems connected to a larger system of interc - e~ tor

sewers leading eventually to one or a number of treatment facilities.

The collection systems m ay be designed e i ther  as a comb ined storm and

sanitary sewer or with separate systems for storm runoff and wast ewdtt~’

(sanitary wastewater and pre—treated industrial waste.) .

in this stud y, three major areas lend themselves to individual

evaluation: the process by which wastewater would be renovated , the

r~ethod utilized for treatment and ultimate disposal of ~astewater solids ,

and the system used for collection , temporary storage and transmission of

storm runoff.

W~ stewater Treatment Methods

A variety of methods may be employed in a treatment facility . The

present goal for the State of Michi~an is to achieve the equivalent of

secondary  t rea~~~ent wi th  80 percen’ phosphorus  removal .  In most cases

this would be an activated sludge type secondary plant with a chemical

clar ification for phosphorus reduction . Additional treatment would be

required for plants located on inland streams especially when the stream

is used as wa te r  supply  by downriver communities .

in t h i s  s tud y three , more advanced methods of w a s t e w a ter  t r e a tmen t

have been i nv e s t i g a t e d :  advanced wastewater treatment (AWT) , ind ependent

16
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The advanced wastewater treatment sche me selected for this stud y con—

sists ~if secondary tre~ tmc-nt by t h e  ~ct iv ;~t ed  s ludge process , fo l lowed  by

a second stage activated sludee process or conversion of ammonia nitrogen

to nitr .~te nitrogen. These processes are followed by additional physical

and chemical processes (i.e. lime clarification , filtration , carbon ad-

sorption and chlorination) to prs .-ide further treatment . The treatment

scheme selected for independent physl~ ai—chemica l treatment replaces the

activated sludge process with more extensive use of physical and chemical

processes (i.e. h i g h  line clarification , carbon ad sorption , break—point

chiori natien and filtration) .

The tui rd treatment method i nvestigated would make use of soil and

- raps to r&-na vate wastewater . Raw wastewater would first be treated to an

e~ uiv alent at secondary treatment in aerated lagoons. The secondary

e tlluei , i , following disinfection , would be applied to the land in a farm

type operation. Phosphorus and heavy metals remaining in the secondary

e:riuent scald be a l  r~ad by the soils and nutrients would be taken up

by ~~~~~

~~t ’v ,  m l  f~~ t : - t  s n us  he cons idered  in the selection of a wastewater

t r e -mtmemmt method . T . i h i m  I autl ines some o~ the more important considera—

t ions .

- ~~ ha n ds  - .~~ ‘-1~- t h o ds

All wastewatcr t. ea~ ~.t ut methods investigated would produce sludges

of some type. The method by which sludge-s would be handled or disposed of

must also be weighed in the evaluation of a trea tmen t method . Although

siudge character istics w - j l d  vary somewha t with different treatment method s,

— a l t e r n a t i v e s  t o t  disp~c-aul are limited . The three methods investigated

were sanitary land t ill of partially dry sludge , incineration (or in the
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case of l ime slud ges , recalc ination) and land application. These are by

no means the only methods but appeared the most viable for the south-

eastern Michigan area. Sanitary landfill of partially dewatered sludge

would follow the procedures established for solid waste sanitary land:111s.

The sludge materials to be filled would be dewatered using f i l ters or
centrifuges , and filled in alternating lifts of sludge and earth. A fill

area would be specially prepared and maintained to limit water percola tion

through the f i l l  and prevent direct contac t between fill materials and

ground water aqu i fe r s .

In the incineration and recalcination processes , sludge is burned a t

temperatures of 1500—1700°F in specially designed furr.aces . Fuel ~ould be

required to maintain furnace temperature and insure complete combustion.

Af terburners and emission control equipment would be a necessity to prevent

excessive air emissions . Ash from incineration of was tewa ter sludges would

be relatively inert and could best be disposed of by landfill. Lime

c lar i f ica t ion  sludges , when recalcined , can y ield good quanti t ies of

reusable lime .

Sludges can also be applied to lands and utilized for their agricul-

tural value. Although raw sludge can be applied directly , initial decom-

position may have toxic effects on plants. Digested sludges do not present

that problem . Sludges may be plowed into the soil as a liquid or par tially
- dry solid ; or it m ay be applied in trenches as a partially dry solid . The

final alternative allows high rates of initial application while the first

two would require lower rates over a longer period .

Table 2 outlines some important items which must be considered in

selecting a method . As can be seen from the table , none of the methods
discussed would be superior in all cases.
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Storinwater Management

‘0 Storm runoff has recently been identified as a major source of urban

water po l lu t ion .  The runof f  may either come from separate storm sewers or

as over f low fr o ~ sewers designed to carry both urban wastewa ter and storm
r u n o f f .  The overf low from combined sewers is the most serious of the
s torm r u n o f f  problems since a portion of the untreated sanitary wastewater

:~as mixed w i t h  the storm r u n o f f .  The problem is most serious in the

Cl in ton  and Rouge Rivers  in Southeastern Michigan .

The stormwater system being considered by the State of Michigan would

address only storinwater enter ing a combined sewer system. Storm flows

would be s tored u t i l i z ing  capacities of ex is t ing  sewers and several re-

g ional s u b s u r f a c e  storage f ac i l it i e s . That flow which exceeds the capa-

city of the storage system would receive a minimum treatment of screening ,

seJimentation , skimming and chlor ination.  That stormwater which is stored

~.L-uld be released 1.; the regional interceptor system at a controlled rate

and receive trea tment in the municipal wastewater f a c i l i t y .  The goal of

~~ .o sys tem is to t rea t  combined stormuwater to at least the same q u a l i t y

as separate stormwater. The percentage of the combined stormwater to

r- - ceive full treatment would be a function of the total storage volume

( I v  id ed.

Treatment of storm runof f  presents some d i f f i c u l t  design problems .

Storm f lows are i n t e r m i t t e n t  and the rate of f low fa r  exceeds the normal

- 
-

. 
- f l o w  to a wastewat er  treatuient facil i ty . Thus , in order to treat storm—

water. m system of temporary storage which would allow controlled release

to the treatment facility would be necessary.

Some possibilities for  storage are : use of excess volume within

existing sewers, mul tiple surface or subsurface storage facilities ,
reg ional surface storage , and regional deep mined storage. A regional

- system w i t h  centra l  treatment may also require a large network of inter-

cep tor sewers if existing systems are insufficient .

22

~~~~~~~ ~~~~~~~~~~~~ 4411



- -
~

- ---
~

-
~

- - -
~

—- - - - -

The system designed for collection storage and transmission of storm-

water for this study is shown in figure 1. There are basically two systems

of collection and storage utilized . In the suburban areas , a sys tem of

interceptors and force mains would bring storm runoff to a surface or

subsurface storage facility. These storage facilities range in size from

80 to 690 acres. The collected stormwater would then be released to a

connecting interceptor system for conveyance to treatment. In the more

highly urbanized areas where construc tion of surface reservoirs would not

be prac tical , large diameter rock tunnels were designed wh ich would convey

storm runoff at peak flows to regional surface reservoirs (3210 acres

each) located north and south of Detroit.

The large high lift pumps required at the regional reservoirs would

require as much as 1850 megawatts of power for relatively short periods of

time and on relatively short notice . This would require standby diesel

or gas turbine power generation equipment since normal thermal power gener-

ation equipment would not be able to meet that type of demand . ~850 mega-

watts of standby generating capacity would be a significant asset to a

metropolitan area such as Detroit.

There are other advantages which could be realized by implementation

of a storm runoff collection and treatment system . Table 3 points out some

of the advantages and disadvantages which could be realized by system

implementation.
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TABLE 3

EVALUAT ION OF STORM RUNOFF MANAGEMENT

ADVANTAGES DISADVANTAGES

l ) tt er quality would be improved in Large quantities of land would be
r iv e r s  and streams since the oils , required close to urbanized areas
BUD , and suspended solids charac— for construction of storage facili—
t. - r i s tj c  of st orm r u n o f f  would be ties.
~ign1~ icantly reduced .

There would be a potential odor
Risks to public ~tealth due to water— problem in the vicinity of storage
burn transmission of disease patho— facilities which would receive pri—
gens c old be recuced . man ly combined sewer overflow .

Stortawater s torage  would be some— Costs for  transmission, storage and
what effect ive in reducing peak treatment would be high since a new
fl ows in r ivers and streams . The collection system would be required
degree of peak tiow reduction to carry stormwater from present
wou ld be a function of the amount discharge points to the treatment
of storage provided and the per— or storage facility. Storage fad —
centage a the basin served by lities would also be large and
the system . costly .

A good storm runoff control system Power required for pumping of peak
in conjunction with an effective st orm flows would require special
wastewater treatment system would generating facilities . Power require—
allow expanded development of mnents for construction of deep rock
water based recreation , tunnels would also be large .

Areas surrounding storage facili— Disposal areas for stormwater sludge
ties would lend themselves well would have to be found .
to green belt or recreational
development. Residents and commercial and indus-

trial establishments located at
Power generating facilities cap— sites designated for storuiwater faci—
able of meeting the peak f low lities would have to relocate.
power demands of the system would
be a valuable source of emergency
power for the region.

Expanded treatment facilities for

C treatment of storuiwater whether
at a separate location or a part
of the wa8tewater faci l i ty  could
be useful as a back—up to the
wastewater treatment system.
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Chapter VI

PRELIMINARY ALTERNATIVES

Introduction

As stated in the Summary Report , “The aim of th is  s tudy  was to pro-

vide local, county, reg ional , state and federal officials with long-range

wastewater management plans for southeastern Mich igan which would comple-

ment the water quality plans of the State of Michigan and thus assist in

meeting the planning requirements of Public Law 92—500.’ Wastewater

planning in the state and region has been primarily directed toward meet-

ing what has become the interim goals of Public Law 92—500 . The Corps

used that planning as a basis for developing wastewater management alter-

natives capable of approaching if not attaining the ultimate goal of P.L.

92—500, ‘that the discharge of pollutants into navigable waters be elimi-

nated by 1985.”

An alternative plan was developed from the State of Michigan water

quality plan. The plan is referred to as the Interim Water Quality Plan

since it is felt that the plan could at best meet only the 1983 require—

ment of “best practicable technology” in Public Law 92—500. The plan was

- 
- not developed , however , as an interim plan to any of the plans designed

to achieve the 1985 goals of the law since implementation of the Interim

Wa ter Qual ity Plan would technically preclude the ach ievemen t of the
“no d ischarge of pollu tants” goal by 1985.

The alternative plans designed to meet the “no d ischarge of cri tical

pollu tan ts” goal were developed using the three advanced treatment tech-

nolog ies discussed in the preceding section . Wastewaters collected and

renovated include municipal and industrial wastewater, overflow from corn—

bined sewers and urban storm runoff. Minimum effluent quality expected

f rom any of the treatment f a c i l i t i e s  would be: —
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HOD
5 4 m g / i

Cifi) 10 mg/i

~)U~~)1flded h lid s 2 mg/ I

lo tal ~11)~4phorus 0. 1 mg/ 1

Ammonia Ni t rogen  0 .3  mg/ I

TOtdl Nitrogen 3.u mg/i

in addition . most heavy meta ls , syn the t ic  organic  chemical and pesti—

~ides would be reduced to trace levels. All treatment facilities wo’ld

also yield an etiluent relatively free of pathogens .

‘dl of the plans use essentially the same collection system to convey

c- -~~,-water to CL-r tLain key points such as the Detroit plant site , the

W ;ao,iottt - plant site ar,d a point near the mouth of the huron River.

riese systems are common since mast of the required Interceptors are in

e x i ~~t emc - c ~-r have reached an advanced stage in p lann ing .  The stormwater

-i ~~~c t L _ . , ,  st o r a g e  and transmission sys t em is also common to each a l t e r —

n a ’l v e  p lan~

Ir~ttially plans were developed u t i l i z i n g  each of the advanced treat-

ment methods (A~~~, IPCT and Land) as the primary method of wastewater

~reatmto~:. In u cases stormwater treatment was limited to independent

p ical—chemical and land irrigation treatment processes since it is

d ifficul t to maintain efficient biological treatment with the wide varia-

tions ot flow rate and wastewater strength characteristic of storm flows .

‘Jiitional single treatmenr plans were designed utilizing alternative

sluoge handling processes so that the impacts associated with regional

use of each method could be evaluated . The remainder of the prel iminary

27

- 
-- 

‘—
- 4 

— . ; ~z — . - —  — - - - - - 

--- - - ~~~~~~~~~~~ -- —-- - - -- ~~-



w ~~ —~~~~~~- — --- -.-— - - ‘ — —--- -— -— -—-------- - - -- - -——--c - - - -~.~~~~~_~~~ 
-

alternatives were developed to examine logical combinations of the waste—

water treatment technologies .

In the remainder of this section , the pre l iminary  a l t e rna t ive  plans

are presented along with an impact identification table for each plan .

The tables list major impacts and potential impacts Identified by the

evaluators and indicate the primary and secondary areas of impact. The

comments in the table are for the most part general and not quantitative

since most of the facility locations were area rather than site specific

and in many cases specific data was not available to the evaluator .

Interim Water Quality Plan

The i n t e r i m  W a t e r  Q u a l i ty  Plan has been developed f r o m  tIR- p l i n  dev -l , ped

by t h e  St it e of Mi i - li i con  Depa r tmen t  of Natura l Resourci-o in -~ -per ot inn ~-:i th

t hi’ p lann  i no ai’~-nc I ~ - i ~ in the ar e a .  !)epend i rig upon the m t  er p r et  at I on Pub I ic

Law 92— UU , t h i s  p lan c o ul d  sa il s  y t h e  inter in cIa I st , t  i’d i n  t he n~~. h e

plan should be capable of achieving “ . . . wheiev~ r attainable . . . a

water qua l i ty  which provides fo r  the p ro tec t ion  and propagat ion  of f i sh ,

sh el l f ish , and wildlife and provides for recreation in and on the water”

by July 1 , 1983. If  this plan were Imp lemented to s a t i s f y  the 1983 goals ,
however , there would be little potential for approaching the ultimate goal
of Publ ic Law 92—500 ; to eliminate “the discharge of pollutants into the

navigable water” by 1985.

In this plan (see figure 2) 46 wastewater treatment plants in the

area would provide t reatment  of municipal and indus t r ia l  wastewater , and

overflow from the combined sewers. Three regional plants located in

Detroit , Wyandotte and at the Huron River would have a total design—treat-

ment capacity of 1420 million gallons per day (MCD). Forty— three minor —

plants having a total design capacity of 160 MCD would serve communities

not a part of the regional system . Plant locations can be seen on the
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f i g u r e .  Many ot the  minor p l a n t s  are  considered in te r im tac i l i t i e s  to

p r o v i u c  t r ea tmen t  i i i t i l  ~- t o w t h  of t h e  communi ty  would j u s t i f y  f u r t h e r

CX L C O i O  Ion o f  t h ~ I -
~~~ l e n a  1 1u~ t- ri-epto r system .

me igree of treatment required at a particular plant would depend

upon the water body into which the plant discharges. Plants which would

d i s c h a r c c  d ir e ct ly  to the  S t .  C la ir  River , the Detroit River . or Lake

~. r l e  eeuld he required ~~~~ prov ide an equlv:~ ~~‘Il t of st-condarv treatment and

remove  a m in i m u m  of bu pk- r - u n t  of the phosphorus . Plants discharging to

inlanu streams would be required to provide a higher degree of t r e a t m e n t
,L, snuwii be i t . .~:

EFFLUENT RE QUIREMENTS

FOR PLANTS DISCHARG ING TO I N L A N D  STREAM S

5 — Da-,’ B~)D 4.0 mg/I

~o ;tmvni a  Nitrog en 0.5 mg/ I

20 - ~)av HOD 8.0 mg/I

DO in the ef fluent 5.0 mg/ I minimum

o t al  P h o sp ;n - rj s  Removal 80% minimum

Suspended Solids 15.0 mg/i

Fecal C o l if o r m  100/100 ml

Total Coliforin 1000/100 ml

Addi t ional interceptors would be required to provide transportation

of wastewater being generated from the newly developed portions of the
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1990 service area. The Detroit collection system would he expanded to

serve developing portions of Macomb and Oakland Counties . Add i t i ona l

interceptors would also be built to relieve overloaded portions of the

existing combined sewer system most prevalent in older portions of the

service area. The collection system which terminates at the Wyandotte

plant would remain unchanged since it is not expected to expand and the

area it serves is already developed to a large degree. The collection

system which would lead to the proposed Huron River Plant would have to

be constructed in its entirety . This sewerage system would serve a major

por t ion  of the new development in southeastern  Michigan .

Sewage sludges in all but two of the plants would be incinerated and

ash disposed of in a landfill . The relatively limited availability of

landfills near the large urban plants makes this method feasible.

The two plants which would not have incinerators, Algonac and Adr i an ,

would dewater the sludge and landfill it. These plants are fortunate to

be in locations where landfi l l  sites are available and are within economic

haul distance from the plant. Th~’ quantity of sludge produced at these

two plants would also be small enoue . that the quantities are not a limit-

ing factor.

The combined severed systems of southeastern Michigan contribute a

significant pollutant load to the surface waters of the area through by—

passes and overflows . To meet the water quality goals of the region ,

three plans were developed for controlling the combined sewer overflows

and thus limiting the total pollutants discharged to a receiving stream .

In each pla n , a specified volume of combined sewer overflows would be
stored in numerous facilities constructed throughout the area . These faci—

lities would provide for the retention of floating debris by skimming ,

chlorination for effective disinfection of the overflows which would occur

when the storage capac ity is exceeded , and the removal of septic solids

bu ildup deposited by smaller retained storms over an extended period .

~~~~~~~ - - -  ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ -
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~~I u L ~ btorage , the retained stormwater would be reintroduced into the

1 ite rce~-t or sys t em at a lower rate and treated at the same facility used

to treat the municipal—industrial flow from the area. The most extensive

‘ .ora~’e system was se,4.ected since the other two plans would probabl y not
tIC sutticient to meet the interim water quality goals. The location ,

of  storage , ar.i land requirements are not shown on the figure as they

1 0 ’ t’ nOt vet been defined .

Advanc ed  Wasrewater Treatment Alternative One

~hi s  alternative utilizes advanced wastewater treatment as the primary

nit-~ hod of r14u .i.cipal—industrial wastewater treatment . Storm runoff would

be treated by the independent physical—chemical treatment process. Sewage

sludges would be disposed of by the most cost effective method as identi—

: i e d  by the 1-~ ntractor ; and l ime sludges would be recalcined and reused .

The alternative would make maximum use of four existing regional plants

in the  area while minimizing loss of treatment effectiveness during the

~tomentation period .

Tue system would ~itillze seven regional advanced wastewater trea~~ent

facilities located as shown in figure 3A. The existing plants located at

Port Huron , Detroit , Wyandotte and Monroe would be upgraded and expanded

as necessary to meet the requirements of the system . New plants would be

con structed at East China , near the mouth of the Huron River , and eas t of
- I Adrian . Additional community advanced treatment plants would be located

as shown in the figure .

Major interceptor construction necessary for implementation of th is

alternative would include: an interceptor along the shoreline in southern

St .  Clair County,  an interceptor along the Detroit River to the Huron

River , an interceptor from Ann Arbor following the Huron River to its mouth ,

and an interceptor following Hannan Road nor th  of the Huron River .
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The system designed for handling combined sewer overflow and urban

storm runoff would be essentially independent of the municipal—industrial

wastewater treatment system. (See figure 3H). The stormuater system ~~~u i - ~

utilize forty—nine community storage reservoirs ranging in size r i ’  ~~~~J I I j

acres . These and two regional reservoirs of 3,121) a(-res each W C- l f l~~ h o-  Ij .4

temporary storage of peak storm flows . Treatment of collected steriwater

would be carried out at six facilities . Two of the facilities utilizin g

the IPCT process would be at the location of regional storage reservoi rs

in Monroe (collocated with Huron River M & I plant) and Macomb Counties

(Chesterfield Township). Two additional IPCT plants would be located on

the Rouge River at Plymouth and on the Huron River south of Bel ie vi li t ’

Lake. Stormwater would also be treated at the site of the East China ~- i . c I t

and at the Adrian—Tecumseh s i te .

An extensive system of interceptors and tunnels would be rL- I~uir eC to

collect storm runoff and combined sever overflows at the present points

of discharge to surface waters. Normal sewer construction techniq-~~s w

be utilized in less urbanized areas; however , the greater size of sewers

required in highly urbanized areas and the construction problems encount -r , - Ii

made design of hard rock tunnels necessary .

Sludges generated by the system would be handled by several methods.

Pr imary and secondary sewage sludges would be incinerated at plants in

Monroe and Wyandotte , the ash being disposed of by landfill. The remain-

der of the sewage sludges would be dewatered and hauled to landfill sites

in St. Clair and Lenawee Counties . Lime sludges genera ted  at a l l  t reat-

ment plants with the exception of Port Huron and Monroe would be recalcine~i

for lime recovery. Sludges not recalcined would be disposed of in land i il l

areas. A major additional source of waste solids would be the solid ma-

terial which would accumulate in stormwater storage facilities. That

material would be disposed of by landfill.

Cos ts , energy and chemical demands for the system are covered in the

1
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TABLE 5

ADVANCED WASTEWATER TREATMENT ALTERNATIVE ONE
IMPACT IDENTIFICATION TABLE
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ADVANCED WASTEWATER TREATMENT ALTERNATIVE ONE
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TABLE 5 (CONTINUED)
ADVANCED WASTEWATER TREATMENT ALTERNATIVE ONE
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impac t table (Table 5) The additional land required for the system ~ also

an importan t cons ide ra t ion . Total land needs by type  of o p e r a t i o n  ar e .- :

Treatment Plants 1 ,382 Acr es

Stormwater Storage 23 ,800 Acres

Sl ud ge Land f ill (50 year s) b , 4~~~ Acres

Advanced Wastewater Treatment Alternative Two

This a l t e rna t ive  also u t i l izes  advanced was tewa te r  ~r~~.it r:0e nt as the

primary method of municipal—industrial wastewater treatment and ~ndepen—

dent physical—chemical treatment to handle stormwater. In order tc - limit

sludge haul ing and land requirements fo r  d ispo sal , s ludge i:~~~~ era~.ior ~
and lime recalcination would be employed at all plants . As in Ami Al:e r—

native One , max imum use would be made of the four existing regional ~-l ants

in the area while minimizing loss of treatment effectiveness during t~ie

implementation period .

This al ternat ive would employ the  same f ac i l i t i es  for  waatevater

treatment and stormwater storage and treatment as AWT Alternative One (figures

3A and 3B) . Th e use of sludge incineration and lime sludge recalcinatlon

at each plant rather than direct landfill of sludge makes a significant

difference in total air emissions , energy consumption and land use. Fhe

new land needs by type of operat ion are :

Treatment Plants 1 ,382 Acres

Stormwater Storage 23 , 500 Acres

Sludge Landfill  (50 years) 3,201 Acres

)tho r requirements for this alternative can be found in Table 6.

Independent Physical—Chemical Treatment Alternative One

This a l te rna t ive  would u t i l i z e  independent phys ica l—chemica l  t r e a t —
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TA BLE 6 (CONTINUED)
ADVANCED WASTEWATER TREATMENT ALTERNATIVE TWO
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ment as the primary method for treatment of both munic ipal—ind ustrial

wastewater and storm runoff . Sludges generated during treatment would be

incinerated and recalcined lime would be reused . This plan emphasizes

centralized treatment and would abandon all existing regional plants in

the area (see f i g u r e  4 A ) .

Municipal—industrial wastewater would be treated in only three

regional plants, the major plant located near the mouth of the Huron

River and two lesser plants located in East China and east of Adrian .

Major interceptor construction necessary for implementation of the plan

would include : an interceptor along the St. Clair County shoreline , a

major interceptor from the present Detroit plant along the Detroit River

to the Huron River , an interceptor from Ann Arbor following the Huron

River to its mouth, and an intercep tor following Hanna Road nor th o f t he

Huron River. Communities outside the area served by the regional plants

would operate small advanced treatment plants until growth would justif y

extension of regional interceptors .

The system for collection and storage of stormwater would be the same

as prev iously descr ibed (see figure 4B). Stormwater treatment facilities

would be located at each of the three regional plants. Three additi onal

faci l ities would be loca ted in Macomb County ,  Pl ymouth and south uf Yps il c~t j .

Wastewater treatment sludges would be incinerated ; ash would be land—

filled and recalcined lime reused . A major additional source of waste

solids would be the solid material which would accumulate in stormwater

storage facilities. That material would be disposed of by landfill.

Costs , energy and chemical demands for the system are covered in the

impact table (Table 7). The additional land required for the sy~ tem is

also an important consideration. Total land needs by type of operation

are:

55

~~~~~~~~~~ 

I .  1* - , 01 54 - - ~~~~~~~~~~~~~~~~~~~~~ 0 4. - 5 ~ 11 I 0~~ II - -

41 —— 40 - -  40 
_.___-._~-~~~~..41. ._. ~~~~~~~~ _~~_

__ 1_~~~~~ . _ _  ~ —l1 ——--la--1, __



r 

- - ---—- I~~~~ - —

TABLE 7
INDEPENDENT PHYSICAL-CHEMICAL TREATMENT ALTERNATIVE ONE
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TABLE 7 (cONTINUED)
INDEPENDENT PHYSICAL-CHEMICAL TREATMENT ALTERNATIVE ONE

IMPACT IDENTIFICATION TABLE
1111 )MSI i I I l f l l i  511 15110 Ill l i l t  4 K I S I S SIII I I I l S , 1 1 1 1 5 5 1 1 1 1l11  IS 1 1 1 1 1 1  I l l  1 1 1 1 1 1 1 1 1 1 1 4 1 * 0 1 1 1  1 5 1 1 1 1

S 55 * 5 1 1 * 5  S I l K  1 1 * 1 1 1 1 1 0  S I K * i 1 1  KS l I l t * 5 5 5 1 1 5 * 5 1 1 1 1  S O S I I S I  1 ) 1 1  * 1 1 1 1 1 1  I 111 1 I

- -

1101 1 1 5 1 1  S I I .61,1 11111111119, I . . .  11011111 

- 140,114 1,110 11 lo ll , Iblo 111,11.11111 I .11 10.1 11011-Id

I *114)0 0%,,ld Ill. 15141 10pp l1 1110, 111)IIIIII, Ii .1151
I Il,,m .01114 . 1111 I.~~Illll

I ,I0ll,P IIIIIOOIII In 15 0 1 1 1  lI ldol 0- , III lo
1114051,111.1 dIIIp .llll 1110 . , I 5 , U  III 11111111 01 111111
1,1,1 lfl I~fl10 011110 1 5fl10115 I -1 1110 111111111

1111 111101 - 1”’””l ll1l5I5 ~- I I I ,  ‘ I - ’  ‘4 ~1~~”’ I 5 , 1 1 1 1  .-.okl 1l 111111,111

14 l b S  I 
I I I  I lId Id

I I 

I P ~~~

111111 01 111l11 111 1 1111 1 I 1111l1 04,1 — 0.111

01.0 11 511111111 II 1 ,  I,~ II lIf l Il I-~l (11101I11111 - III I ‘I

- llII p IoIlIoIl l .bnIO -‘I Ill,, III. I,,IIIII 

I lolokI pIn o l I l Il l . llI l llII.IIIl .11111I IIIIII1-,I1IlI I l - I
1111 5 I 1  1 1 1 , 1  1 1 111111111 4I1~.l III I --I l l  ,In, , . . I4I I  —
II. II 1),lnlII bIlI11

- .I I IIIII- I I IIII,I-Il - ‘I II f l I IU I  0 1511 1 * 0 1 1  ll1l~I - — 
— : :

141,01 III~- - II II 1110, I . : : 
IlIllIllISlOll -0 IS’S. 1101151111 1511 1111111111011.
1111001111 

- -~~~~~~~ I~~~~~~~~~~ll 0 l I l~~l..lI,II.. -
- I .,Id 1110 11 .I,,n1 nl,Olho. .11111 SI I , h . 1 I , I

- 1hII1,11111, lhllIl Id 101014115 doe I, ,ll111Il~ 1,1 11.111
11u .llI, 0, 100 III. and polk 11,.* I,dlllll,III III 1111
b1.Iu(o llld l IIoIlln Ills-I. 

I III 1110 14 100 11141 blooS pol lo l l I ld I r  - 
I. 5l l~l lIlSIIll0IIII III (01111k?, d UO

I,, III, 51141114 I_Ill _I .1111 .0, 0 1111111111

II ’ I I _ 1 I S I I * I 1  * \ I l l S * l ) I I  1 1 1 1 5 5  
1* ,  h 1,111,1 111 11111 1111 IIIII-li

1111 0 11 0 1.1 511,11141.1 i l l - U n  I 

I~~
pk.00lIl,IIlIo 01111 I IOn I III 1 1 1 4 1 1 1 1

- ,
~
( 1111 11111,1* I IlulIllIl I OlIIIlIl0h l 111111

flfl fl S00In( fl I . , I - . I I I I I I IO I  1 1 0  III4IIIllIpl . 1111.1 * 111 1

IIl~IlloIll00IIlIl.-i l -l I 1241, 111.11 OlluIll ho 151115’ In
16, ..I’ of SI-mr IllIflIllUllIllOS IIIOIICUI.lll SI lO

* 0 11111. 15,011.1 4,111 IS 111111. 00110 1111111 III

1,1111111 lIO,IIIII.lld *,,uW 0-Ill-I ll I 11.101 1111 III

‘ * 11 .50,101 1,0.1.1.01 1.14,11110, In Ill, 101.110 .1011
*11061 0, p11.5.4 11,l bl, I41)~ 

_ 4 1 _ _ __ _ _ ~__  ~~~~~~~~~~ — - ‘ ‘  - -

lb. 1,11,1011 011101110 1 0111)61 ho l11l1111. ’ l’l l
- Iom)n.l.1II1 duo III dom.nllI III, I,IOIllllIllIl0
I 41.11,151. m d  100,0.15,1 I11011001101l1

- - - 
~~~~~~~~~~~~~ I~~l i01II~~0 24. 1101 014 0115415 1101 0 

- - — —

• I 111100115.4 0.41,01101 1111110 p.llllII5~ 11000101
l hc ro  01,0119 I.e lIol 0011 d IIIrlwIn d l,pIl. ,OII
IIIIII,00 II l OlO h l.IlUII dOO IO bfl IIO.lr,l 10,00

- — - 
. 11.170% III lIlT5?~ 011511 ,b,lIflfl 40401 11024,0 

— —
- I I., 110.11110 lIT .0 OflpIIlIOlld 111101 %4IIIIII *lIIIld

11111 II 10141.1 111111 (0. I%l*lIflp O0lIflIlmlI
OOIIIPOIOS . 000 11) 1 IpI Ill .11101 l Ot. l Ip ~ l Ill

JIl 1.01401) .111 ,1 11

~~k —~~ - I. ,  ~~ - - ... .
~ ..__ . .  ., l O 1.. l~ -0 - ..

1

~ 

— ~~ U ~~~~~~~~~~ — ~~~~~~~ ~~~__  ~~ 4~411~__~ __ - ,t _,~5_ .__, 41



~ 

_ _ _

I hr ol,nson,I,l, (hI. I.b)4 .0.44I0*d.dI. 140*11124 • q,..Uy 1 ~ 
5.m.,5.I 

- - -lmpfl t l nal,; nob Connal lfla fl 0( S. 1.IpflOl....l f~~~~~~~~,j 
51(1111154111 -

1010.1, 140*1111440 11.0,0. 11((00.0.0.S~~~440*44,. 
________ ________

111.0111114. .44.NI..nno 10. al11l...a. )4d—IH444 P.11)4Kg r : : :  :1 1.511,1114.01
O p lb. .000.11Mg 1041.. .d 11.1104440.44 1111 YØI. Sl~.44nKl I:;:: ______

III 111 ,1 I I I  1 1 1 1  1 1 1 1 1  III l I lt  1 1 6 1 1 1 1 1 1  11551’ 1 1 1 1  5 1 1 1 1 1 5  I 1 S I I I I S

*111 1111  *5

40 I —

- - - --~~~— - - --—
~~~~~t ~~~~~~~~~~~~~~~~~~~~~ - - - -

I

2_ 
~~~~~~~~~~~~

~-



F- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

TABLE 7 (CONTINUED)
INDEPENDENT PHYSICAL- CHEMICAL TREATMENT ALTERNATIVE ONE

IMPACT IDENTIFICATION TABLE 
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Treatment Plants 970 Acres

Stormwater  Storage 23 , 500 Acres

Sludge and ash disposal (50 years) 3 ,431 Acres

lndependent_ Ph ys ica l-Chemica l  Treatment_Alternat ive Two

Like IPCT Al te rna t ive  One , t h i s  a l t e r n a t i v e  u t i li z e s  i n d e p e n d e n t

phys ica l—chemica l  t r ea tmen t  as the p r imary  method for  t r e a t m e n t  of b o tn

municipal—industrial wastewater and storm runoff. Sludges generated

dur ing t rea tment  would be incinerated and recalcined l ime reused . U n l i k e

IPCT Alternative One , th i s  a l t e rna t ive  would emphasize use of e x i s t i n g

regional facilities at Port  Huron , Det ro i t , Wyandot te  and Monroe by con-

verting these plants to the IPCT process (see figure 5A).

Municipal—industrial wastewater would be treated at Port Huron , East

China , Detroit , Wyandotte , Monroe , near the mouth of the Huron River and

east of Adr ian . The i n t e r cep to r  system requi red  for  this a l t er n a t i v e

would be the same as that previously presented for AWT A l t e rna t ives  One

and Two. Communities outside the area served by the regiona l plants would

operate small advanced t rea tment  p l an t s  un t i l  growth would j u s t i fy  exten-

sion of regional interceptors.

The stormwater col lect ion , s torage and t rea tment  system would be the

same as described in the previously presented alternatives. Treatment

facilities would be located at the sites of the three munic ipal—industrial

treatment plants at East China, the Huron River and Adrian , and at Plymouth .

Yps ilanti and Macomb County (see f i g u r e  5B).

Wastewater treatment sludges would be incinerated ; recalcined line

would be reused ; and waste ash would be disposed of by landfill. The

largest  quan t i ti e s  of waste solids would be taken from stormwater storage

f ac i l i t i e s. The storm solids would be allowed to dry  and landf i lled .
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INDEPENDENT PHYSICAL-CHEMICAL TREATMENT ALTERNATIVE TWO
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Costs, ener gy and chemical req uiremen ts f o r  the sys tem are covered
in the impact table (Table 8).  The add i t ional  land required for  the sys-

tem is also an important  consideration . Total  land needs by t y p e  of

operat ion are:

Treatment Plants 897 Acres

Stortnwater  Storage 23 , 500 Acres

Sludge and Ash Disposal (50 years) 3 ,528 Acres

Indep~ nd enL Phy~~cal -Chemical Al tern a tive  Three

This alternative is ident ica l  to IPCT Al t e rna t ive  Two (fhiur€- ’- 1 o ’s a 584 2s~~Li~
the except ion  tha t no incineration processes would be employed for sludge

disposal. This would result in a large increase in sludge volume for

d isposal and a subsequent increase in land required for sludge disposal.

Also lime reuse would not be possible. The advantages gained at the cost

of the  add i t iona l  land and chemical  demand would be thy  e l i m i n a t i o n  of a

potential air emission source and a significant reduction in energy con—

Sumpt ion.

Costs , energy and chemical requirements for the system can be found

in the impact table (Table 9). The additional land required for implemen—

tatior. of this alternative is listed below by type of intended use:

Treatment  Plants  897 Acres

Stormwater Storage 23 ,500 Acres
Sludge Disposal (50 years) 15 ,971 Acres

Land Ir r i gation Treatment Al te rna t ive  One

This alternative would utilize land irrigation treatment as the pri—

mary method of munic ipal—industr ia l  wastewater and storm runoff treatment.

The alternative would make maximum use of the recyclable constituents of

71
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TABLE 9
INDEPENDENT PHYSICAL-CHEMICAL TREATMENT ALTERNATIVE THREE
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w a st e w at t ~r b~’ a p p l y i n g  both  t rea ted  wastewater  and w a s t e w a t e r  s i u i ; ~I 11 ; t b

land fo r  a g r i c u lt u r a l  p roduct ion . This wou ld , however , requ irt ab a i l - l c n -

ment of all existing wastewater treatment facilities .

A n l L ) , t u r l -  ot  m u n i c i p a l — i n d u s t r i a l  wa st ewat er  and s tor m  r u n o t  f  Li I L I O I J

r ece ive  1in equ i~’alent  of secondary t r ea tmen t  at two m a j o r  a e r at t l u ld ~~I1Ofl

s\’~ t~ ms in  Monroe and St. Clair Counties and a smaller system 11 len ;OwI ~

— , I :i o t \ I  ( s t - t ’ i i o : : 1 r ( ’ ~ t: -\ & 6B ) .  At  t h e  lagoon s i t e S , st or 3~y -  / 1 1 I1 bl - gr ‘s’ j l t

~il wastewater for a period of 155 days since wastewater W - -1: id not

app l~~eu to the land during winter months and wet periods . ire tted waste

water would be chlorinated for disinfection and app l ied to the l a ; : ar e : I s

s own in tOt ’ figure . After percolation through the soil . renova 1 1:

wdsLewater would be collected in an underdrain system and eieho -r d l sc- l r l -e,I

to ~o~ al streams for flow augirentation or transported to malor riv s - r - 1 ‘ F

d ~scn~ rge.

~dstewater would be transported to the treatment. lagoons frc :l:, a

transmission tunnel paralleling the Lake St. Clair , Detroit River. Ofli

: 
~~~~ t e  o;horeline . M a j o r  i n t e r c e p t o r s  f r o m  Ann Arbor along the hlr on

F ver and f r L - n I  the Huron River north along Hanna Road wou9d he roll u l r -k: to

complete ttie )etreit regional municipal—industrial interceptor system . A

0e50 1ud i terceptor system paralleling the St. Clair River would serve ~~~t .

Clair L o 1 : I I I C V .

The system for collection and storage of s to rm r u n o f f  wou ld  be in~.1

pendent of the municipal—industr ial wastewater system until t H € -  s t . : ’ r :nw .-i t er

s;nstem would discharge to the Detroit River transmission tunnel. The

stormwater storage system would consist of forty—nine co r r m u i r .j t v  reser’. u~ r~-

ranging from 80 to 690 acres in size. Two regional reservoir~- of 3 ,1 , tI

acres would be located at each end of the Detroit River t r : l n o, : I  j 5 5 j () fl

tunnel .

Sludges generated at the  aera ted lagoons would  be dredged from

settling lagoons and applied to land adjacent to the lagoon site. Sludge

80
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from stormwater storage lagoons would be removed dry and lan df il l ed .

Costs and energy and chemical demands for  the system are covered in

the impact table (Table 10). To insure the management control necessary

r or concentrated application of wastewater , it was assumed that  all ir-

rigation land would be purchased by the implementing agency. The total

land requirements of the system by type of operation are:

Stormwater storage system 23 ,500 Acres

Treatment and storage lagoons 71 ,601 Acres

Land appl ication of sludge 41,476 Acr es

I r r iga tion 597 ,530 Acr es

Slud ge Landfil l  (50 years) 1,960 Acres

Land Ir r igation Treatment Alternative Two

This alternative would use land irrigation treatment as the primary

.tetho d of municipal—industrial wastewater treatment. The majority of the

stern runoff would be treated by the IPCT process . This alternative would

:;11ake use of the recyclable constituents from those wastewaters having

greatest concentrations of the desirable constituents, and would treat less

concentrated wastes in wastewater plants. The alternative would still

result in abandonment of the existing wastewater treatment facilities .

Municipal—industr ia l  wastewater would be handled as indicated in

Land Alternative One; however , since stormwater would be treated in a

separate system, the land requirements for treatment and storage lagoons

and irrigation are significantly less (see figures 7A & 7B). The collection ~o-~:

transmission system would change somewhat since storm and municipal—indus-

trial vastewater separation would be maintained. A major transmission

tunnel would be required from the site of the existing Detroit plant north

to the St. Clair County lagoon site. The northern portion of the Manna

Road interceptor system would remain as a part of the Detroit rather than
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the Huron River system . Other interceptors would be as indi~ ated In

earlier alternatives .

The storm runoff in this system would be handled at four major LCPT

plants as well as two of the land treatment sites . The four plants would

be located at Chesterfield Township in Macomb County, Plymouth , south of

• Ypsilanti and near the mouth of the Huron River. Stormwater from St.

Clair County and the Adrian-Tecumseh areas would be handled on adjacent

lagoon and irrigation sites . The collection , storage and transmission

• system would be the same as employed in the other alternatives .

Sludges generated at the aerated lagoons would be dredged from the

settling lagoons and applied to adjacent lands. Solids which would ac—

cumulate in storinwater storage lagoons would be removed periodically and

d isposed of in landfill areas in St. Clair and Lenawee Counties. Sludges

• generated at stormwater treatment plants would be recalcined and l iTn e

reused in the process; the ash would be landf flied with solids from s t c r r —

water reservoirs.

System costs and chemical and energy demands are covered in the impact

table (Table II). As in the previous alternative purchase of the irri—

gation land was assumed to assure operational control of agricultural

act~ v1ties . The total land requirements of the system by type of operation

are:

• Treatment Plants 550 Acres

Storinwater Storage System 23,500 Acres

Treatmen t and Storage Lagoons 38 ,176 Acres

Land Application of Sludge 41,476 Acres

Irriga t ion 313 ,128 Acres

Sludge Landfill (50 years) 2 ,198 Acres
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Combination Wastewater Treatment Alternative One

This aitt~rnative would utilize both advanced wastewater and indepen—

dent physical—chemical treatment methods for renovation of mu ni cipa l-il1 dus -

trial wastewater and independent physical—che mical treatment for s r c r t ~i~

water. Sewage sludges at AWT plants would be disposed of in the most m ”~~t

e f f e c tive manner ; and lime and IPCT sl ud ges would be recalcined . Sinci’

AWT process would be used at those existing plants utilized in the system ,

less chance would exist for disruption of treatment during construction.

The IPCT process was selected for all new construction due to its advan-

tages in both cost and energy consumption .

The system would utilize six regional facilities for treatment of

municipal—industrial wastewater . Existing plants in Port Huron , Detroit

and Monroe would be upgraded to AWT plants; and three new IPCT plants

would be constructed at East China , near the mouth of the Huron River and

east of Adrian. Additional community advanced treatment plants would be

located as shown in figure 8A .

The interceptor system required for implementation of the plan would

be the sam e as required for AWT Alternative One except that the Detroit 2

River interceptor to the Huron River plant would have to be large enough

to accommodate the flow from the Wyandotte service area.

The system designed for stormwater would be the same as previously

described including a massive system of interceptor sewers and tunnels ,

storage facilities and treatment at three municipal-industrial wastewater

treatment sites (East China , Huron River and Adrian) and three new separate

sites (Plymouth , Ypsilanti arid Chesterfield Twp.see figure 8B).

Sludge handling methods very from plan t to plant. Sewage sludges

from the Detroit and Port Huron plants would be filtered and landfilled .

Comparable sludges at the Monroe plant would be incinerated and the ash
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COMBINATION WASTEWATER TREATMENT ALTERNATIVE ONE
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TABLE 12 (CONTINUED)
COMBINATION WASTEWATER TREATMENT ALTERNATIVE ONE
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land [illed . Lime sludges at Adrian-Tecumseh and Port Huron would he J . i n i --

filled ; and lime sludges from all other plants would be recalcinell .in~1 t i 5

lime reused .

System costs and energy and electrical power demands are cnsJlInred in

the impac t table (Table 12). The additional land required for t h l ’  S l l t l ~~~

by type operation wou ld be:

Treatment Plants 1,212 Acr es
Stormwater Collection and Storage 23,500 Acres

Sludge Landf ill 5 ,333 Acr es

Combination Wastewater Treatment Alternative Two

This alternative would utilize both advanced wastewater and indeps n

dent physical—chemical treatment methods for renovation of r’.uriici p a1—i n dli~

trial wastewater and independent physical—chemical treatment for storm—

water. With one exception , this alternative duplicates Coribin~ tior5 ,~It t ’r—

native One . The exception is that wastewater from the area just SOtl t. I

the Detroit service area would be handled at the Wyandotte p1~int (up~ r.idi~d

to AWT) rather than being conveyed down river to the Huron River plant (~~~~
s

figure 9A). The purpose of these alternatives is to test the \ ‘C5 - th:l f t’

maintaining the Wyandotte plant in a regional scheme .

* Major differences between the alternatives would be: (1) location n’

,.s plan t at Wyandotte employ ing both sewage sludge incineration and li ;’~

sludge recalcination (2) reduced size of the downriver interceptor , and

(3) reduced size of the Huron River plant. Sys tem costs and energy and

chem ical demands are covered in the impact table (Table 13). Land require—

ments for the system by type of operation are:

Trea tment plants 1,288 Acres
Storznwater Collection and Storage 5,564 Acres

Sludge Landfill 23,SUu Acret~
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TABLE 13
COMBINATION WASTEWATER TREATMENT ALTERNATIVE TWO

IMPACT IDENTIFICATION TABLE 
-
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TABLE 13 (CoNTINUED)
COMBINATION WAST EWATER TREATMENT ALTERNATIVE TWO

IMPACT IDENTIFICATION TABLE
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TABLE 13 (CONTINUED)
COMBINATION WASTEWATER TREATMENT ALTERNATIVE TWO

IMPACT IDENTIFICATION TABLE
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Combination Wastewater Treatment Alternative _ Three

This alternative uses advanced wastewater , independent ph vSI r IaI_ ’ .a- ~
_

ical and land irrigation treatment methods for ren’ ,v r I t  jI ll o f  muni 1 i p a I --

industrial wastewater and both independent pIIysicI1!-~c llt’ ~ ical and land 01r --

r~ gaLion treatm( ~~t methods for stormwater renovation . TIeiII ~s i a n  dup licat e s

Combination Alternativ e Two with the exception that land irrigation tr , ‘I i-

ment would he employed in St. Clair and Lenawee Counties ~ aths ’i than buil d-

ing IPCT p 1.m~ ’I at  Ins t China and Adr i an (see ~iguro b A). ‘T hi s ,11 t ( I’
~~. 

I

would allow ev.iluation of land irrigation treatment for less Ilrh.1131 zLJ

.irc’,Is reasonably close to irrigation sites.

.~turiicipal—industr ial wastewater would be treated in 1’d51 pl 1irits at

Tor i Iluroi~, l)etroit , Wyandotte and Monroe , and IPCT plan t near tn~.s H u r o n

~i ver , and the two irrigation sites referred to earlier. The irrf cati o ri

system would be a totall y controlled system ; thus , purchase o~ the i a n d

waC1 assumed necessary. The interceptor system would be as descri ’c d in

e,, 1it ’r alternatives (i.e. AWT Alternative One) except that add iti ’IIlsl l

transmission lines would be required from the St. Clair River and Ad rian—

Tecumsch interceptors to the treatment lagoon sites .

The stormwater collection and storage system would be the same as for

, l t h e r  .i~ t e r :- a t .  i ves d e sc r i b ed  previously (see f i g u r e  l O B ) .  St ’rmwa~ er t r I,’1~~ 
-

mc ’nt t~n u l d  be p r c i v i d e d  at IPCT p lan t s  loca ted  in Ch e s ter ~
’ i e ld  I ’ l l.’ 11I-~ I3 in in . 11

, 1 ,

Cou n ty , near  t h e  m o u t h  of the  Huron River , in P ly m o u t h  and 5 1) 15th o:’ ‘~a s : 1 . 1 n t~~ .

Stormwater collected in St .  Clair and Lenawee Counties would flow to tht-

land irri~ ation systems through the same transmission lines as the irunici—

pal—industrial wastewater .

Sludge handling at treatment plants would he the same as described in

Combination Alternative Two. Sludges removed from the treatment lagoons

in the two land irrigation systems would be applied tIl the land adjacent

tEl the treatment lagoons .
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Est imates  of sy s t em costs and the energy and c : sdn lico l  demands  o~ t l s t

sys tem appear in the impact  table (Table  1 4 ) .  The lana r e q u i r e d  t o r  t h t .~

sys tem by type of operation would be:

Treatment  P l an t s  l , I l ~~ Ac res

Stormwater Storage System 23 ,500 Ac r es

Tr eatment  and S to rage  Lagoons 2 , 09 1 Acres

Land Application ci’ Slud ge Acres

Irrigation 23 ,740 AcreS

Sludge Landf ill (50 years) 5,4,32 A cre s

Combination Wastewater Treatment Alternative Four

This alternative , like the previous alternative , would use advanced

~:.tsteWater , and land irrigation treatment

aethods tor municipal—industrial wastewater renovation and both L i l i ep e n -

dent physical—chemical and land irrigation treatment methods ~or storm—

water treatment. In this plan , land irrigation treatment would be utilized

in lieu of building any new regional plants for treatment of municipal—

industrial wastewater.

Munic ipal—industrial wastewater treatment . p~ anL s  in Port Huron ,

Detroit , Wyandotte and Monroe would be :na intained and upgraded with .A~s”~
’

processes . The remainder of the wastewater would be handled at land svs-

tems located in St. Clair , Monroe and Lenawee Counties (see figure h A ) .

Some changes in the regional interceptor system would be required .

bjastewater would arrive at the St. Clair County lagoon system t h r o u g h  a

transmission line from the St. Clair area with wastewater from southern

St. Clair County and a transmission line which would intercept the flow

from the Oakland—M.acomb interceptor system. Flow from the north ,ial f of

the Hanna Road interceptor would flow into the Detroit interceptor svst& ’n .

The wastewater from the Huron River interceptor and the downriver Detroit

124

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

~~~~~~~~~~~~~~~~~~~~~~~ .— 

-- 

-



— — - -

llI.150

*1101 *1110 101 %04P%

loll SIlIt0PlII I1&~ 511115501 511110.

115J511 IS t il l IPTOIS sf1511101. 111711

_  511* IS1Il(LPTI)l.S

40 5* 5 5 1 ,0  **S1L*AT L S S K I  SlSiI ’.l 11 4515

A ISISIII,llISl £111511 AL (111111141 lIl t *111151 P5 * 5 5 ’ s

• VII 4111151 P14515 St ISISI.  5104 1 1 I 111011151111% 
r 

~~~~~ u r,t~~~— 
/

. 2  1 0* 10 IU41MI’51 5 5 5 5 1 5 1 0 ’  ‘ I

1 0*  I *45511151111 1114111151 5 * 1 1  ~~~~1 - C
, - 1. 1111 511 05.t Ill 41 . 51*4110% , - 4”

*1*0,1.1 SI r Inl.I PSI I*tIlft.1111 * / ‘I

- ~
— 

‘ I

_ _ _  111.50* 4110 *411111 11141 11*

~Li
•

• S
5

S

.
.

L- l ’ l~ 
-

•

• • 5141045 1

1%

~~~~~~

5

S I  . I

~
N.515

5.111111 11fl11 . , / I ~I14 
~~~~ ~~t. I

S ‘ ‘ ‘ 
, —15

- — 15K~~O I/  I

• 
$14111’ 1 1(.I RI II

(‘OMBI\ ¶
~I IO~s ‘I1’i %!sl’L %‘. t i lk  I RI ~.I MIj~1

ti IIR’sA l I t I- 101 R

1 110 III ...

I2~

~

TT

~

1S_

~

,4 
_ _ _ _ _ _



P.-.-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—-—- .

~~~~~~~~ . - 

- -— ~~~ ~~~~~~~~~~~~

r~~~~~~~~~~~1 
[~~~ 

43

1 1

~~_i$ L.\ .(L1~ 

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

-

VP S I L A P I ’ S  L “ ‘~.,_ T .

L~ JT_J : t”L~. ——

I —— *l1l.1 o,~~~ ~~~~~~~

I...... Il ~~~ s, ,, ~~~~ 11Th

—I 
~~~~~ 

1,5010 1105171111 1117(15
— • t01.~l* M~~~~~ 10010 lilt

~0~Nj I’ ~~~~~~~

‘ 

J~j ~~~~ 1b01~~~~11 111*11111

/ ~~~~~~~~~ I It 1 K l liii

LAGO0I~ 

ST O R MW A T ER CONTROL SYSTEM FOR

SVS7IO COM BIN A T I O N  WAST EW A T E R  T R E A T M E N T

ALTERNATIV E FOUR

126

~~~~~~ 

: _ .  . .~‘ . - •: - . - , .. . . - .54 •. ~~ .1 ‘5- ’. a.

-‘5- .--~~~~~- - -I, — ,~~~~~~~~~~ ~~~~~~~~ , I- -
_ _ _ _ _ _ _ _ _



— -“‘5

~~

-” - - ‘ “

T 

-~~~~ “ ' ‘5’5 -~~’5”~~~~ ’ ‘ ‘~~~~~~~“~~~~~~ “'‘ ~~~~~~~~~ _ _ _ _ _ _ _ _ _

interceptors would flo~ to the Monroe County lagoon system for sub I,1-1 . Ij I .nt

irrigation on land in Monroe and Lenawee Counties.

The stormwater would be handled in the same manner as described in

omb i oat ion A l t  er n a t i v e  Three  (see f igurs’ 11 B) . Stormwat or pI ants 5 - 1 1 1 1

101 it  ~ si in Chesterf jeld ‘townshi p, near he Hu r o n  River , in P1 vmoiit Ii , and “- ‘ 
-

Yp sil ant 1.. ‘rhe storn~~ater collected in St . C I , i i r  and 1. ;niae ” s’ - ( .S I I : IL  I’S

would be handled in nearb y land i r r i ga t i on  sys tem .

Sludges generated in the lagoon t r ea tmen t  s i tes  would he applied to

land ad j acen t  to the lagoons. Sewage sludges would be i n c i n e r a t e d  at. t I .

W y a n d o t t e  and Monroe sites ; and lime sludges would be recalcined at  a l l

b u t  the Monroe and Port Huron p l a n t s .  The remainder  of the  s ludges  ana

the stormwater  solids would be disposed of at  l a n d f i l l  sites in St. Cl ai r

and Lenawee Counties .

Es t imates  of costs and energy and chemica l  demand s t o r  t h i s  p l a n

a~~p car  in the  impact table (Table 15) .  The land r 55 ‘ui r emen t s  b r  i m p l I ’-

menting the system would be:

Treatment  P lan ts  1,058 Acres

Stormwater Storage System 23 ,500 Acres

Treatment and Storage Lagoons 11 ,501 Acres

Land Applica tion o f Sludge 13 ,49 0 Acr es
Irrigat ion 108,171 Acr es

Sludge Landfill (50 years) 4,899 Acres
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TABLE 15
COMBINATION WASTEWATER TREATMENT ALTERNATIVE FOUR

IMPACT IDENTIFICATION TABLE
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TABLE 15 (CONTINUED)
COMBINATION WASTEWAT ER TREATMENT ALTERNATIVE FOUR
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Chapter VII

EVALUATION OF PRELIMINARY ALTERNATIVES

A review of the impact tables presented with each 01 the preloi’.~
nary alternatives reveals that many of the statements are ccxn’non for

n umber if not all alternatives . The tables were intended only to iJe:1t~.t’/

~tapacts and not to attach any measure of relative degree 
ci inp oot. Iii 1 1 1 0  . 2 5

...con that follows, the preliminary alternatives will be compared in the

cuf fe ren t  evaluation categories .

Wat er -‘)uality

With the exception of the Interim Water Quality Plan , a l l  of the

alternatives were designed to approach the 1985 “no discharge of pollu-

tants’5 goal of Public Law 92-500. For each of these plans, a slgnificctrst

improvement in water quality could be expected downriver of the southeastern

Michigan area. Rivers and streams within the southeastern Michigan area

would also be greatly improved due to the high level of treatment provided

~y inland plants and by the collection and treatment of urban storm runoft

and combined sewer overflow . The only way in which the alternatives w o u l d

differ in their effects on surface waters would be in the location of the

treated water discharges . Those effects should only be realized in —~uuii -

tity of water rather than quality.

The Interim Water Quality Plan was designed to a somewhat lower

level and thus would not be as effective in improving surface water quality .

The primary difference between the Interim Plan and the other preliminary

alternatives , with respect to surface water quality , would be that the

Interim Plan would not address urban storm runoff as a source of surface

water pollution.

1 34
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A primary conclusion drawn from baseline studies conducted Loy t! Is i

Institute of Water Research at Michigan Sta te  rn~ ve rs i ty was t h a t

even 100% e l imina t ion  of municipa l and inr i ~i st r i a l  wastes f rom ~3outl:eastern

Michigan coupled w i t h  clean-up of Michiqan 1 s tributary streams ~c.uid not

be adequate in siqnificantly improving conditions in Lake Erie . . . for

any major improvements of water quality to be realized ~.n Lake Erie i t

essential to reduce inputs from all watersheds bordering the Lake; not

Just J’lichigan s.’ The conclusions drawn were based on suggestions tfl.it

“the single most ott standing treatment need for Lake Erie after disease

threats are eradicated” was phosphorus removal. Assessment of aL~ lities

ot1 the plans to improve water quality in Lake Lrie were based un an ai’surr~--

tion that simi lar plans would be implemented throughout the western h~~~~-~
1in i that rroper land management and wastewater treatment would be e~r, r - c~’.’s” d

tI reduce phosphorus in tributary streams throuiLout the western i:as~~~,.

Although the Interim Plan may have some effect on improvinq wa~~r r

~iuality in the Lake , alqae related problems would not he affec ’-e: m d  lr.-

provement to the Lake may not be obvious . If any of the prelimiI1dr .~ alt ”i--

nativ~.i; were implemented , algae related problems in the eastern ~~~~~ “-f the

Lake should be reduced. Improvement of the western half of the Lake wm+ld

only be realized over a period of many years i f  at all. Of the preiini. r,.o r’;

alternatives , Land Irrigation Treatment Alternative One was ident~~f~~e1 as

having the greatest potential for improving conditions in the Lake. ‘l n it .

was due to the fact that land irrigation treatment claims a greater 1d~i1itv

to remove phosphorus than the other treatment facilities as desi;ne~i.

Ground water contamination is another area of concern especially

wnen considering land irrigation treatment , land application of sludge an-i

landfill of sludge . In general , any of the three operations , if properly

-ies igned , operated and maintained should have no effect on ground water

;ua l~ ty, although quantity could be increased through irrigation . Ground

water contamination could occur , however , if hiah standards are not ma~ ri-

tam ed. Areas which are under i r r iqat ion  or used for  sludge appli ca t ion

i is
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could release adsorbed heavy metals if aerobic conditions are not mails-

tam ed in the soil. Aerobic conditions are n~ st likely to be disturbed ii

wastewater or sludge application rates are too high for extended periods .

Excess sludge application could also result in excessive nitrogen leaL ;.xsl~
into ground water tables .

Ground water contamination from sludge landfill areas could best

~~t
-
~ avoided by incineration sludges prior to landfillmng . Contamination

from leachate from the fill can be avoided by properly lining the f i l l  it -

self and by employing prope r drainage to keep area runoff from dra irlill ; to

the fill site.

A-ju a t ic  L i f e  and Wate r towl

The effects any of these alternatives would have on aquatic life

n.it-itat s can be directly related to the degree of improvement in water

quality . A ‘ rirrtary problem to aquatic life in Lake Erie and inland streams

is the maintenance of sufficient oxygen levels. Low oxygen levels result

tL~~1I1 both the oxygen demanding substances in waste discharges and f rom ex-

cessive plant growth resulting from an abundance of nutrients (phosphorus

and nitrogen) in wastewater. In the various alternatives, stream quality

and thus aquatic habitats would be in~~roved by increased levels of waste-

water collection and treatment and by diversion of treated discharges to

points fu r the r  downstream . Storm runoff has been a serious problem in
i t .

southeastern Michigan rivers and in the bays near the river mouths .

Many factors have led to the great change in fish populations in

Lake Erie and inland streams ; and elimination of all urban waste discharges

would not be suf f ic ien t  for the system to recover to its previous condi-

tion . Artificial stocking will continue to be necessary to maintain game

fish populations . The evaluators concluded that “Changes in the fish pop-

ulation are probably much more dependent now on the management of fisheries

in Lake Erie than on some reversal of eutrophication.’0
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ImF i. -5”ed water quality and aquatic life habitats would also have

positive effects o~i waterfowl. Although the marsh lands bordering Lake

Erie, Lower Detroit River , and Lake St. Clair have been reduced to a frac-

t ion of their former size; and habitat deterioration from various ‘r:’~ I f

pol.lut ion has occurred; significant numbers ot w a t e r f o w l use th~ m m .  I t . -

p orv ed w a s t m - w . s  L - r  managemen t  programs would be benefi cial to wate rf .wl b ’.

c on t r o l l i n g  t o x i c  subst ances  such as o i l s , I m c i V V  meta l s , a nd b i o m  ides  that

may cause d i r e c t  m o r t a L i t y ,  and by m a [n t ; s i n i n -~ t h e  p l a n t  and an ima l . I>rtLrnu-

n it i e s  t h a t  serve as food .

Public Health

The most significant impact which would be created by implementa-

tion of any of the alternatives would be the virtual elimination of patrio-

gens frau urban wastewater sources. At the present time , that wastewater

which is collected and treated is only partially disinfected prior to dis-

posal. Further , approximately 50 percent of the service area is sewered

for combined sanitary and storm runoff wastewater. Overflows of the com-

bined systems are frequent and result in direct discharge of raw wastewater

to surface rivers and streams . All alternatives , including the Interin

Plan , address this problem ; although the interim plan would not be quite

as effective as the other alternatives .

A major concern of the critics of land irrigation and land disposal

of sludge is the contamination of ground water with pathogens as well as

harmful chemical material. The problem of harmful chemicals was discussed

previously , however , it should be noted that nitrate contamination of

ground water is the most important concern . The soil mantle , under proper

soil conditions , can be expected to e f f i c i e n t l y  remove most microbial

pathoqens. If soil alkylinity is controlled , the soil mantle can also be

expected to adsorb most viral pathoqens.

The evaluators did point out other areas of concern which would
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require further data before the degree of the problem , if any , could be

established :

( 1) Pathogens f rau aeration basins in both AWT plants and lagoon

treatment systems could be spread considerable distances to infect indivi-

duals . Although aeration is used extensively in wastewater treatment , no

incidence of disease has been attributed to that source.

( .~) Areas which receive intermittent spray irrigation , if permit-

ted to dry, could make wind transmission of potentially dangerous fungal

spores a real problem . Many of the fungal diseases which have an unknown

natural haLitat could find an environment of this nature very suitable for

p rop agation .

(3) Some diseases such as tuberculosis could be spread by live-

stock which would feed on grasses irrigated with incomplete ly disinfected

wastewater or non-stabilized sewage sludge .

Another critical area of concern would be the handling and storage

of large quantities of chlorine . Treatment facilities , especially the in-

dependent physical—chemical facilities , require great quantities of this

lethal chemical. The best solution to the problem would be the direct manu-

facture of chlorine on the plant site . The process would be economically

feasible , would eliminate the need to haul chlorine through urban areas

and would restrict the hazards to a smaller more controllable environment.

-
: Energy and Natural Resources

In earlier discussions of sludge handling , consideration of air

emissions frau incineration and lime sludge recalcination was discussed.

Particulate matter fran the combustion processes can be control led to high

degrees of eff iciency. The most critical gaseous constituents, nitrogen

and sulfur oxides , would , with present technology , be uncontrollable in

138
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the stack. Nitrogen oxide formation could be reduced by properly control-

ling canbustion temperatures and excess air in the combustion chamber.

The evaluation team from the University of Michigan School of Public Health

supports incineration as the most hygienically desirable alternative . Cue

to the high water content of sludges , a white plume would be unavoidable

above the stack.

Chemical requirements for the alternatives are summarized in Table

16. For the chemicals required , the primary demand for resources would he

for the energy consumed in manufacturing the chemical. Lime is made by

heating limestone rock ; most chlorine is made by an electrical process usinq

common salt and methanol can be made by a variety of processes which con-

sume energy in processing and high energy materials such as hydrogen or

natural gas as a raw material.

The energy requirements for each alternative are also listed in

Table 16. Energy is broken into categories of both electrical energy and

heat energy fran fossil fuel sources (oil , coal or natural gas). In the

final column , a figure is given for equivalent energy . This is a composite

of the energy required ; electrical, fossil fuel and chemical manufacturino .

The value is stated in average electrical power. A fossil fuel equivalent

of 10,000 BTU per kilowatt hour was used ; and 6.25 million BTU per ton of

lime , 2,600 kilowatt-hours per ton of chlorine , and 32 ,000 BTU per ton of

methanol for the required chemicals . Although not a total estimate of

resource costs , this should serve as a good indicator .  It is obvious that

the total land treatment of wastewater for southeastern Michigan places a

significantly greater demand on energy resources than any of the other op—

tions . Demands for other options , including use of land irrigation for

smaller areas, are all within the same order of magnitude.

Perhaps the most significant problem associated with the collection

and treatment of urban storm runoff would be that of supplying the power

necessary to pump the peak storm flows to surface storage sites . For the
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system desiqned , th ’ t eak demand would be 1850 rneqawatts and would have to

be avai lable  on shor t  notice . A special peakinq plant would thus be neces-

sary to assure power availability and it would have to be of a diesel or

gas turbine design since steam plants take too much time to reoch peak out-

put.  The pr imary advantage of this system would be the addition of a sig-

n i f i can t  emergency back-up capability to the regional power grid. This

power demand would he a requirement of all of the preliminary alternatives .

Thus no comparison could be made on this basis.

Employment

With the exception of the Interim Water Quality Plan , all of the

preliminary alternatives were originally designed to be implemented by 1990.

To meet the (Joals of P.L. 92-500, the systems would have to be operational

by 1985 . All of the alternatives wi th  the exception of Land I r r iga t ion

Treatment Alternat ives One and Two and Combination Treatment Alternative

Four could be implemented in the new time frame . The exceptions would be

due to additional tunneling required in those plans .

Implementation would require an intensive construction program and

would result in excessive demands for both direct construction labor and

labor which would be required for equipment fabrication and supply . With

other major construction projects going on simultaneously, it is doubtful

whether the labor demands could be met by the area. To estimate the rela—

tive labor demands for the preliminary alternatives , one can simply compare

the total capital costs .

The large construction labor demands could have several effects on

the area. The most obvious would be a demand for construction labor and a

decrease in unemployment . An availability of jobs would also result in an

immigration of labor possibly causing locally heavy demands on housing and

community services . Finally completion of the project could result in, at

a minimum, a short—term unemployment problem especially in specialty labor
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fields such as is required for tunnel construction.

Operating labor demands would not be excessive for any of the al-
ternatives . Skill levels for both treatment plant  operations and farming
operations would have to be much higher than in the past. Plant equipment

will be much more sophisticated and will require closer control and better
appreciation of equipment functions . The requirements could be met by in-
st i tuting training programs far  enough in advance of the need. Farming
operations would also be more sophisticated due to addition of irrigation
equipment , large farm equipment , and the need of maintaining continuous
crop cover.

SUMMARY OF MANPOWER REQU I R ~~’1ENTS

Total
~~~ powe r

AWl’ A l t e r n a t i v e  One 3728

.\WT Alternative Two 3744

IPCT A l t e r n a t i v e  One 2218

IPCT Alternative Two 2293

IPCT Al ternative Thr ee 2436

Land A l t e r n a t i v e  One 1775*

Land Alternative Two 2083*

Comb ination Alternative One 3131

Combination A l t e r n a t i v e  Two 3283

Combinat ion Al te rna t ive  Three 3227*

Combination Al te rna t ive  Four 3198*

*Total does not include manpower required for farming operations
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Land and Water Use Changes

Of b.c i r . ’ l im i n a r y  a l t e r n a t i v e s , the’ least  changes in land u~ e would

be caused by ~~~
-
~~

- I x t ~~r i m  Water Quality Plan . The stormwater storage system

would probably have t;;e qreatest impact , althouqh planning is riot yet site

specific. ~‘lant e X( .’.n~~s i0fl5 woula claim some residential commercial or in-

dustr ia l  land in the v i c i n i t y  of the plants; and the new plant :~ ‘.~ r the

mouth of the Huron Rive r would probably displace aqricultural land.

Of the alternatives designed to the “no discharge ” goal , the Inde-

pendent Physical-Chemical Alternatives would have the least impact on

existing and planned lan d use. This is primarily due to the lesser demand

.or land to construct IPCT plants. Alternatives employ ing AWT at Detroit

and Wyandotte would result in displacement of land presently in high density

residential use. The displacement would have obvious negative effects ;

however , on the positive side , many of the residences affected are in need

of repair or would be within ten years . The least desirable location for

expansion to the AWT process would be Port Huron . Even if the plant were

designed with space conservation as a goal , several acres of land would be

required in a modern cc~ mercial area.

The Land Irrigation Treatment Alternatives would have the greatest

im i~~ct-~ on land use. The lagoon systems required to support the land irri-

qatiol) areas alone would re-~uzre 143 square mi les in Land Alternative One ,

63 s~ -jare ri~iles in Land Alternative Two and 27 square miles in Combination

Alternative Four. Although most of the land to be used for irrigation is

~re~~ nt 1’; in .-i” ri~~ultural use , the type of operation would displace many

residents .~ :.; ~i1sp iacement of cash crops with forage crops would constitute

a significant change in L-mrc~ use .

buffer areas wou li be specified for most of the malor facilities

such as treatment plants , stormwater storame sites , treatment and storage

lagoons and irrigation ar~ a , . Depending upon the denree of ~physical or

hygienic risk involved in each case, these areas could be developed as open

space or for recreation of different degrees or intensity .
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Implementat ion of any of the alternatives would require that the

~a ci users of water t ram the Huron Ri ver f ind  another souce of water .

Present w~ thdrawa1s are such that if urban wastewater were diverted down-

-‘~ .ie..: , the river could be exhausted during low flow periods . The major

- .- r.bairers , the communities ot Ann Arbor and Ypsilanti , would have to estab-

an intake at the lake or contract with the Detroit Metropolitan Water

~“_ -1

All of the alternatives offer opportunities for reuse of treated

wastewater. Irriqation treatment is in itself wastewater reuse . The al-

ternatives emphasizing land irrigation employ large lagoon systems which

a multiple use for industrial cooling. The possibility of using this

water for power generation cooling has been discussed with the major sup-

~-i iers  in the area.

All alternatives with the exception of the Interim Water Quality

P1.ii-. and Land Irrigation Treatment Alternative One offer an opportunity for

development of an industrial water source near the stormwater treatment

facilities near Ypsilanti and Plymouth . Industrial development in both of

these areas has been restricted by a lack of available water.

Land Values

All of the alternatives would have the effect of improving land

values along southeastern Michigan waterways by improving water quality .

An additional value of the systems would be the reduction of peak flows

attributable to urban runoff in the Rouge and Clinton Rivers . Some de-

crease in land values could be expected due to odor problems or the general

stigma associated with wastewater. No general comparison between plans

would be feasible since these effects  would be local in nature .

Area Econ~~ny and Institutions

A Sound basis exists for development of wastewatar management on

a regional basis in southeastern Michigan . The most severe problem to be
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encountered in imp l~ mentinq an alternative which would not exceed the boun-

daries of the seven county area would be the acquisition of land required

for wastewater treatment and storluwater storage facilities . More c~mp1ex

problems would result when wastewaters would have to be transported across

major governmental boundaries for treatment , as would be the case for Land

Irrigation Treatment Alte rnatives One and Two and Combination Treatment

Alternative Four.

An additional pr oblem , common in some degree to all of the alter-

natives would be the resistance from communities forced to abandon existing

treatment plants . Communities such as Warren , Ann Arbor and Pontiac have

alreaJ” demonstrated resistance to centralized treatment as it constitutes

a threat to political autonomy .

The question of loss of tax base would be a considerable factor

since the land required for much of the system would be outside the boundary

of t he g ov e r n m e n t a l  u n i t  i i i  v i i i  t~h t h e  w i ~ t i’ o.. ‘en era rc ’d . Tab le  17 shows

t : c  l , l n i  r c~is r~’q u i r t ’d ~‘~iJi i lter nit i V c  r . k  i ; i ., t by coun ty .

- ihle 17

\ (~~~~~ .(~ REQ I ’IR i I  BY (‘Ot’~~1

~Y~~i l~i L ENA WE k 1L.t O~1L :iu:..~uL ~~~~~~~ ~i. CLAIR WASHT LNAW W\YNE

5 ,370 ‘~~ , ~25 ~~~~~ ~,~ - 75 3 , 539 2 , 995  3u*~u
Aul— 2 2 ,- -+OH ,~~:4 , 285 3 ,~~75 ~,215 2 ,995 ~~~~

I l L — i  2 ,~~-’~3 ~~~~~ 6 , 350 3 ,~~75 3 , 153  2 , 995 2 ,r ’u
PC— 2 2 , 70u - , ~25 ‘~.l72  3 , h~~5 3 ,1~~2 2 , 995 2 ,/ U

— 1 13 , 4 6 , ~2 5 6 , 172 3 ,~ .7 5  3 , 308 2 .9Y .~ 2 ,

I ‘ ‘u- i 20 , 395 2~~, 535 61 , 304 3 , 675 131 , O~~ 2 ,9 10 2 , 3 5
l.’~4)— 2 11 ,330 23 ,705 61 ,524 3,675 l2 7 ,70f~ 2 ,995  2 . ’~~

(

4.378 6,425 6,235 3 ,675 3 ,358 2 ,995 2,’~’~i
3 ,659 6,425 6 ,210 3,n75 3,309 2 ,995 ~,OS0
9,350 6,425 6 ,210 3,675 25 ,516 2 ,995 3 .OH~

(
~~ :}~— 4 13 ,922 6 ,425 58 ,988 3 ,675 73 ,314 2 ,995 3. ~O-

I r ider  the Land Treatment ~v st  ems publicl y—owned land would also he required in:

Huron Co. Lapeer Co. Sanilac Co. Tuscc’la Co.

AND— I 285,290 13 ,651 87 ,979 103 ,680
d/~~U-2 113 ,803 13 ,651 57 ,979 ——
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The construction program associated with implementation of one of

the plans would have a significant effect on the local economy through in-

creased payrolls , increased demand for construction materials and machinery .

and secondary economic effects. Costs to individual families for WaStew~ tex

treatment would increase since the local share of the construction cost and

operation and maintenance costs would be paid through user charges . Impact&.

would be less for the Interim Plan than for the remainder of the preliminary

alternatives .

Implementation of Land Alternative One or Two or Combination Alter-

ri.~tiVe Four could cause an upheaval of the economy of the areas to be i r r i --

cated.  A si gni f ican t  population s h i f t  would be necessary to expand the

exis t ing  small farms so as to accommodate the large i rr igation rigs proposed.

‘roe snift from small private farms to large commercial operations could have

the eftect of putting most small farm suppliers out of business. The cash

crop oriented economy would have to shift to support an economy of primarily

forage type crops .

Socio—Economics

Implementation of any of the preliminary alternatives would help to

satisfy a regional need for •x~anded water based recreation. The primary

contribution to that end would be the elimination of uncontrolled discharge

from combined sewers as a source of surface water pollution. Most public

bathing areas now closed because of water quality conditions could be re—

opened.

The most significant social problem to result from implementation

of one of these alternatives would be the relocation of residents of land

required for construction of facilities . No estimate was made of the nun—

ber of families which would be affec ted by any of the alternatives so no

real camparisons are possible. It is obvious, however, that the IPCT alter-

natives would have the least , impact since they would require the least

amount of land for expansion of existing facil ities and since they of fe r

14 i ~
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the greatest fl ex ib i l i t y  in site selection . Al t e rna t i ve s  r equir inq $1301-
fican t expans ion of existing plants would impact on adjacent residential

areas . Land i r r igat ion al ternat ives would require  the largest parcels of
land; however , residential densities would be much lower.

Sys tem Costs

The cost of implementing any of these systems would be great in both

dollars and resource consumption . Table 18 summarizes the costs estimated

for each alternative . Costs presented are based on an interest rate of

5-1/2 percent over the project design life of 50 years.

TABLE 18

SYST~ 4 COSTS SCI’9IARY

Annua l - r i
Amortized Amort Ized Opcrarlnn Annu.ii

Construction Construction Replacement and
Cost Cost C - s t  Maintenance

Hi1it~ n Million Mi llion ‘11111’s M I l i l o s
Dollars Dollars Dolla rs — - o11ar ~ 

‘U .

Alit Alternative One 4.237 250.2 2.3 11.’.i 370.1

AliT Alternative Two 4,244 250.7 2.s 121.4 3 1 .. , 7

IPCT Alternative One 4.263 251.6 5.1 119.1

I PCT Alternative Two 4,040 239.6 5.6 1 2 3 , 5  3 5 ’

IPCT Alternative Three 3,987 235.5 3.0 108.1

Land Alternative One 6,028 358.4 10.’. 155.0

Land Alternative Trao 5.507 325.8 ‘ .8 110,4

Combination Alternative One 4,175 246.6 3.7 114 .8 35 5.1

Combination Alternat ive Two 4.189 247.4 3.6 117.7 3t~8, 7

I’ Combination Alternative Three 4.262 251.7 3.8 118,0 373.5

Combination Alternative Four 4,568 269.8 3,3 109 .7 382 ‘3
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Chapter V I I I

REVISED CONCEPT FOR LAND IRRIGATION TREATMENT

Development Methodology

Evaluation of the land irrigation treatment systems designed for

the preliminary alternatives revealed disadvantages sufficient to warrant

re-exam ination of the concept. It was decided that the concept would be

revised so that the major disadvantages could be avoided. In the revised

~cnc~~~t , the individual farmer would be allowed to maintain title to his

land and would retain much of the control he held previous ly . The farmer

would contract with the operating agency to receive a set amount of waste-

water on a somewhat flexible schedule . The farmer would be allowed to

select the crops he wished to grow and his planting and harvesting schedule .

The advantages gained in addition to those of the previous design

would be that: no mass purchase of land would be necessary ; there would

be no loss of land from local tax rolls because of irrigation land pur-

chase; residents would not be forced to relocate ; cropping patterns in the

area would not be altered or controlled; local farm suppliers would not

be affected; and there would be an increase in agricultural yield.

Toward that end , the District  contracted with a group of crop and

soil scientists at Michigan State University and Dow Engineering , Inc., to

develop and design land irrigation systems on this new concept. A twenty-

five county area was studied for potential irrigation. Land was divided

into treatment zones having similar characteristics and irrigation facili-

ties were designed for the zones . Wastewater application rates for a par-

ticular zone were based on the amount of water the soil could accept , the

ability of the soil and crops to achieve the desired wastewater renovation ,

the type of crop projected for the area, and the need for drainage .
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TWO systems were inves tiga ted  U~~, 1 1 .  U t . ’ -i ivate & ,wIie r :d , ;~ i 1c. r -~ I

of land irrigation treatment for all w o . , t r - ..~~~l. . C ,.~ r. i i ~ur ,  ~~~~~‘ iC r u r , .

generated in the Southeastern Mlcbl 7an ax,,~~. Ii i  ~~~ altexnatlvt~, Lul l

I r r iga t ion  Treatment A l t e rna t i ve  Three , ~e r , ’t . ’d  1,1 ;r~i Ti ’ ; , ~j ,  (i(’~~ I 1 L t ’~~~ ~~~fl

previously  ~ resented land i r r i g a t i o n  1)1011r, , ~~~~~~‘ U - ;  n. u~~& ’ l  U .  J L ; . lt ’V t ,’ ~~‘ 1. -

/
dary treatment prior to irrigation . The ~~~~~~~~ u l t e r n u t l v t .i w o u l d  su ’~ -.

of existing secondary treatment ~‘lai~ts l~~~x Lycut litCflt ot m u f l lC l }u i - l i ..i...t.:; .i

wastewater prior to irrigation. Urban t u r i o f f  would only recelvi’ 1.:..- ~~: .

lent of primary treat : ent. at stormwate r ~~t r .~ i .. s i t t ’ : ,; - X  l1..1 U. I .~~ .j 
;,,t . , .

and irriqation .

Land Irrigation ‘l’reatlnent Alte rnatIve Thrc.~

This alternativo was designed t~~~i USO ~ t tile r e V 1 .0e~; i. , 1. ,~~~~1 ’  7 2

tion concept for all municipal—industriui wastewater ai,u cr: , ’:, c. -r

from the area. The primary purpose was to allow col1~~d L i s O l i  w : 1 ’ . L~t : .

Irrigation Treatment Alternative One .

The plan (see figure J~~) would us.~ a wastewatel C,,,~~i”C t1 - .Y. .0 ; , . .

transmission system and a storrnwater c ol l e ct i o n  .,An - J stor l ‘ULY .e,’ : : , ~ , , -

cal to that designed for Land Alternative u;10 . I-’rort the re ;.~,n u l  L u . .,~

lagoons in Macomb and Monroe Counties , wastewater would L.~ conve ’,- t,7c t i.

treatment lagoon systems in St. Clair and Monroe C o u n t i e s .  A s . : i u l i e ~:

t reatment lagoon system wou ld be lc’cat.e..~ east of Adi i an  tu set v., tct

;5drian—Tecum seh area. From the treatment  lagoons w a s t r -~~ater would be t r , l r ,i ,-

ferred to storage lagoon systems at the treatment laic x ’r; sites , t r a n ,~~~ - r r ~~’c

to a storage site near Frankenmuth , or distributed i~~.x i r r l - ’~a t .1Ul . .’:ie

1,616,400 acres of irrigation land would be ‘ 1 1st r 1 bu t r ~~; over a ...~~~~~~‘ : -u: e

county area.

Disinfection procedures would be more stringent since Wastt~~~, t t . :

distrthution would be over a wider area and exposure would be increased .

Following treatment , ozone would be added to kill most of the bacteria .in,1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . - - - .  ~~~~~- . - .  . . -  
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virus. Prior to distribution to the i r ri  ; .st ion areas , s u f f i c i e n t  .~. 1 C ~t i r . e -

would be added so as to insure a residual th:’ouqh the distribution ~v s t ’~~.

Following irrigation , the rel,’lv at. ’l : pI~’tcOLate would be colic ¶ t ’ c

in a tile drainaqe system and returned t~ col lcc ti on point .  . ran ~~~~

collection point , the renovated w a t t c ul ’ I either be added ti local ii ” .

and streams for flow augmentation or t.r i r : - ~~~!r I ’~ t .~1 a p ipe line  c.a l .~x le ‘ - 1

returning the total flow to a major water . n’i .

Sludqes qerierated at the laqoon tie..tment sites would t-~ l rar U 1e- ~~,

as in previous land i r riq it i o n  designs . ~l~1~ lj” ,3t10fl to land ad 3 1-( ’ .t  t ’.~

the lagoons .

The impact table , Table 19 . ,n1t ~~ 1:,es t I C  m a i c , r i mp a c ts  I d e r : t :  t~~’~

by the evaluation team . Also l i s te d  are ‘,-‘i~t s . ene rgy demands -and - ;h ’r ” i c u l

requirements.

Comparison of Land I r r i gation s it e r r , at i ’-’es

Due to the similarity of t~ e two lana irrigation treatr: .’:~ t - l . . r , s ,

many of the impacts would not differ sionificaritly between the a1terr.at~ ves .

The major differences , identified r:y the cvaluatcrs , center around t~’e

affected agricultural community. The only factors which would directly

a f f e c t  the southeastern Michigan servi ce area would be re la ted to syster

costs and energy demands.

The evaluators from the Univei: -ity of Michi gan Schoo l .~~t m u m
.5 Health pointed out several disadvantanos  or ar ” -~s of concern ccr ,e rat ed  I, ’,

revision of the land irrigation conr t ~~ t .  Of major concern was tce in-

creased human exposure to the incomp le t e ly  d i s i n f ect e d  w as t ew- ’.ter .  Exp osure

would be increased both due to the larger area re-Thired unde r the revised

concept and increased exposure of residents  allowed to live on the farms

to be irrigated. Possibilities for spread of disease by animals and water-

>1
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TABLE 19
LAND IRRIGATION TREATMENT ALTERNATIVE THREE

IMPACT IDENTIFICATION TABLE
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TABLE 19 (CONTINUED)
LAND IRRIGATION TREATMENT ALTERNATIVE THREE

IMPACT IDENTIFICATION TABLE
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TABLE 9 (CONTINUED)
LAND IRRIGATION TREATMENT ALTERNATIVE THREE

IMPACT IDENTIFICATION TABLE
II I I S I S I I I I I S 1 1 1 1 1 1 * 1 1 1  I II 1111 S N I 4 I S S I I I  1 1 1 1 1 4 , 1 1 1 4 . 4 5 1 1 ,  IIII 5 5  1 1 1 1 4 1 1 1 1  I S I l I l I l I ’  I ’ l l , ’ ’ ’
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towl gaining access to partially treated wastewater would be increased ,

,.*lso due to the increased exposure area. The reduction in control over

cot rat ions could al~~ lead to increased opportunities for mosquito breeding

u. .sieas where wastewate r could accumulate . The pr imary  concern , h owever ,

~oulJ be with the direct consumption of food crops directly irrigated with
w.,o’,tewater or contaminated by an adjacent wastewater irrigation system.

Thorough disinfection was considered a necessity for any wastewater irri-

at~~on I’roject , but especially so for a project allowing wide exposure to

the wastewater.

‘~‘~ th the exception of the increased hygienic risks Just described ,

tne revision of the land irrigation treatment concept would be an improve-

f , t ’ i i i  - ‘ ‘e r ’ 1210 ~‘arl b r  t. ’11i 1 ci ,lz Lr , ’ J C oncept. Land in p u b l  u~ ’ 1i251 ’ n er s i I i n  ro—

r0d I~~
’ L.~aJ A l t  s rna t i vi’ (1 n~’ w o u l d  be 736 , 000 ~t c rc~2 compa red t. a L~+0 .000

.i cr e2 ’, for I and A l t c r n , b t  i . e  ‘fl lr e€ ’ . imp l i c i t  in the  r e d u c t i o n  is  r e qu i  red lana

0 11 0 , :  e: a Je~’ t ’ ’ase i n loss ‘ f  t ax  h:ise by local  govb.’r n m en t.-d U n i t s , I I I O  ~~~~‘ 
—

~~~~~~~~~~~ L U  t : - , € .  rb ll rc ) t.’r at Iarn i I i o n  . In i  commercial e n te r p r i  ~ es d i s p laced

Several improvements were made in the design which would improve

.~~ th i l it y  of the land irrigation system with the existing agricultural

economy . First and foremost , agricultural cropping patterns would not be

~s~~~? ’r la ’~1 to ~ait irrigation needs; rather , land to be irrigated was selected

tu~. tit current and projected cropping patterns . This would avoid the major

s L u t  to forage type crops identified in the evaluation of Land Alternative

Land Alternative Three would o f f e r  another advantage over Land

‘- .1.ternative One in that the size of farm would not be altered. A shift to

larger farm o?erations as would be the case in Land Alternative One , would

:- robably cause the elimination of the existing small farm suppliers in

favor of bulk purchase practices. Land Alternative Three would probably

have a positive ef fec t  on the rural communities in that cash flow would

~rohabl y increase and more jobs would be available as would be required to

su~- I a at the irrigation system .
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Land Alternative Three offers a significant savings in electrical

power requirem.nts over Land Alternative One . The average demand was re-

duced from 1 I~~~~
2 megawatts to 560 megawatts . Peak demand of an additional

1850 megawatts would still be required for operation of the storm runoff

storage system.

The system costs increased signi ficantly in Land Alternative Three

to a capital cost of $10 bill ion from a cost of 6 b i l l I o n  b r  l a i n  2 s l t e r —

native One . The total annual cost also increased from 52~• million to

$890 million . These costs were based on the assumption that the farmer

would contract with the operating authority and would receive all irrigation

and drainage equipment in exchange for agreeing to accept up to a specified

maximum quantity of wastewater annual ly .  The operation and maintenance

costs allow for maintenance of all i r r iqat ion and drainage equipment and

the powe r consumed in irrigation . A variation of the contract with the

individual farmer could have a significant effect in raising or lowerino

the cost to the wastewater manaqement agency for operation of the system .

Land Irr igation Treatment Using Existing Plants for Pre-Treatment

As previously mentioned , an alternative was considered which would

make use of the existing secondary treatment plants in southeastern Michigan

rather than building aerated lagoons to perform that function . The planning

was not carried beyond a preliminary stage which would allow evaluation of

the frasibility of such a plan.

To implement a plan of this type, several sacrifices would have to

be made in the quality of pretreatment achieved to avoid excessive addi-

tional costs . Daily municipal—industrial flows would receive hiqh quality

secondary treatment ; however , to allow dual use of the major transmission

lines to the storage system and irrigation areas , it would be necessary to

give storm flows only the equivalent of primary treatment in the stormwater

equalization lagoons . This would not greatly a f fec t  the average q u a l i t y  of

irrigation water. Disinfection would be necessary prior to distribution .

I ~q
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There would be no significant chanqe in impacts by implementing

this plan over those of Land Alternative Three. The advantages would to e :

tn-ie use of existing plants rather than disposing of them and conveyance of

treated wastewater to storage areas rather  than raw wastewater. There wouko

be no significant reduction in land required for the Monroe and St. CLiir

County lagoon systems since storage lagoons would still be necessary and

the aerated lagoons required only a small percentage of the total reI~uired

land. Land required for sludge would be siqniticuntl y reduced since ir ici r i -

eration would be employed at treatment plant sites rather than land ui I l.i-

cation at the lagoon sites.

Total energy requirements would not chan~ e significantly. The

location of the demands would be shifted from lagoon sites to t reatme nt

plant sites . Those resource demands affected by the use of incineration ,

such as fuel and air emissions , would change .

The total cost of the system , both capital and operational would

not be expected to change significantly.
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Chapter IX

DEVELOPMENT OF FINAL ALTERNATI VES

Following a thorough study of the available evaluation data , several

conclusions were drawn :

1. A wastewater management plan for treating the entire municipal ,

industrial , and separate and combined stormwater flow from the eight county

southeastern Michigan area by land treatment is not socially or politically

acceptable at this time and it may not be the most cost effective system .

2. Land treatment , as designed in this study is acceptable and

feasible on a smaller scale for use in specific portions of the study area.

3. For those wastewater plans involving complete or partial use of

“Plan t type” processes , the following conclusions are appropriate :

a. In most cases where an existing treatment plant site is to

be retained , the advanced waste treatment (AWT ) technology is the most

feasible approach . (The exception to this is at Port Huron because of the

limited availability of land);

b. Where completely new plants are required , Independent Phy-

sical-Chemical Treatment is the most feasible technology ;

c. Because of availability of land and location of the treat-

ment plants , the most feasib le method of sludge disposal from “plants’ is

incineration and landfill;

d. In the rapidly urbanizing areas , the most appropriate me-

thod of treating combined sewer overflows and urban stormwater runoff  is
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through short—te rm storage and treatment , on an in termit tent  flow basis ,

in IPCT plants .

4. The Interim Water Quality Plan should be considered as an al-

ternative to progressing to “no discharge ” of pollutants to navigable

waters.

From these conclusions , three wastewater plans were developed to

b~ presented as final plans along with the Interim Water Quality Plans .

The three plans were designated as Representative Plans since they were

considered representative of the most desirable parts of the preliminary

plan s presented earlier.

kepresentative Plans

The three representative alternative plans differ in the method of

treatment employed in the Adrian-Tecumseb area and in the southern portion

of St.  Clair County while much of the other facilities are the same . Thus ,

the repres entative plans could be considered as one plan with three varia-

tions or sub-systems . Common to each representative plan is the use of

three existing wastewater treatment plants located in Detroit (W. Jefferson

Avenue ) , Wyandotte , and Monroe . These plants would be upgraded to advanced

wastewater treatment plants to make use of the existing facilities, espe-

cially those which have just been added or are currently under construction .

The existing wastewater treatment plan t in Port Huron would be converted to

an independent physical-chemical treatment plant because the additional land

required for adding advanced wastewater processes to the existing secondary

facilities would not be easily acquired. A new plant at the Huron River

would also be common to all plans. This plan would be an independent

physical-chemical facility because it is the most cost effective method of

F 
providing treatment for that area.

All treatment facilities have been designed to meet a minimum ef-

f luent standard of:
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BOD 4 mg/i

COD 10 mg/i

Suspended Solids 2 mg/i

Total Phosphorus 0.1 mq/l

Ammonis Nitrogen 0.3 mg/i

Total Nitrogen 3.0 mg/i

In addition , most heavy metals, synthetic organic chemicals and pesticides
would be reduced to trace levels ; and the effluent would be relative ly f r e

of pathogens .

Most of the interceptor sewer system necessary for the plar .n will

already be in place by 1985. The additional major interceptor construc:tlon

necescary for implementation of the plans would include : an interceptor

along the shoreline in sot~thern St. Clair County to the East China p la n t ,

an interceptor along the Detroit River to the Huron River plan , an inter-

ceptor from Ann Arbor following the Huron River to its mouth and an inter-

ceptor following Hannan Road north of the Huron River.

The system designed for handling combined sewer overflow and urban

storm runoff would be essentially independent of the municipal-industrial

wastewater treatment system . The stormwater system would utilize forty-

nine community storage reservoirs ranging in size from 80 to 690 acres.
.5 These and two regional reservoirs of 3,120 acres each would be used fo r

temporary storage of peak storm flows. Four stormwater treatment facilities

would also be common to all plans . They would be independent physical-

chemical treatment facilities because advanced wastewater treatment for

stormwater cannot be operated in a manner that responds satisfactoril. ic

the intermittent nature of stormwater flows. One of these plants would he

constructed as part of regional facilities at the Huron Rive r because sinu-

lar treatment processes make it economically advantageous and more e f fi-

cient to integrate portions of the separate treatment facilities . Another
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plant would be located at the regional storage reservoir in Macomb County

for most efficient operation . The remaining stormwater plants would be

independent facilities located near Plymouth and Ypsilanti. These plants

would discharge a treated stormwater efflue nt which would have normally

been a part of the natural flow of the river. The discharge rate would be

more uniform , however , and the qua l i t y  much hiqher.

An extensive system of interceptors and tunnels would be required

to collect storm runoff and combined sewer overflows at the present points

of discharge to surface waters . Normal sewer construction techniques would

be utilized in less urbanized areas ; however , the greater size of sewers

required in highly urbanized areas and the construction problems encountered

made design of hard rock tunnels necessary.

Sludges generated at the common wastewater treatment plants would

be incinerated in order to reduce the amount of land required for filling

the sludge and to reduce hygienic hazards from handling the sludge . All

sludges from lime clarification processes would be recalcined both to re-

claim the lime and to reduce the volume of waste sludge. The solids which

would accumulate in stormwater storage lagoons would be removed periodically

and disposed of in a landfill.

Representative Plan 1

Representative Plan 1, shown in i~~urE-s I ‘l-\ .V°~ is , -T~)hJSi7.’lS W~~SLeE .51’, i~ r

treatment by plants on a regional rcale . In addition to the facilities

common to each plan , small communities outside the reqional service area

would operate individual treatment plants until arowth night warrant exten-

sion of regional interceptors .

The regional service areas in Lenawee County and south St. Clair

County would be serviced by independent physical-chemical treatment plants

east of Adrian and at East China Township. The IPCT process would be the
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most economical type of treatment at these loca”:ions . The stormwater treat-

ment plants for these areas would be collocated IPCT plants at these sites

for economy and efficiency.

Implementation of this plan would produce impacts in varying de-

grees on the environment , resources , public health , the economy and the

individuals in the area. Table 20 lists the signi ficant impacts , identi-

fled by the evaluators , which may result from implementation of this plan.

Each impact is indicated under the column w~ ich identifies the primary area

affected. Other areas which would also be affected are identified and the

relative degree of e f fec t  is also indicated .

Representative Plan 2

Representative Plan 2, as shown figures .4.\ and B , has bL ’tII l and irri-

gation and treatment plants in portions of the plan. Lan d irrigation tech-

niques would be used in central Lenawee and southern St. Clair County for

treatment of both stormwater and municipal-industrial wastewater from these

areas . In each system the wastewater would be treated in aerated lagoons ,

disinfected , then irrigated on farmlands owned and managed by the operat-

ing agency. Sludge from the St. Clair and Lenawee County treatment lagoons

would be applied to the land on adjacent sludge disposal sites.

The major portion of the region ’s wastewater would be treated by

the common system described earlier in this section . Small communities

outside of the regional service area would operate individual treatment

• plants until growth would warrant extension of the regional interceptors .

Implementation of this plan would produce impacts in varying de- -
I

’

grees on the environment , resources , public health , the economy and the

individuals in the area. Table 21 lists the significant impacts , identi-

fied by the evaluators , which may result from implementation of this plan .
- 

I Each impact is indicated under the column which identifies the primary area
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affected . Other areas which would also be af fec ted  are ident i f ied and the

r•lative degree of e f fec t  is also indicated .

Representative Plan 3

In Representative Plan 3 , as shown figures 15A and B, the major portion

of the region ’s wastewater would be treated in the plant system conmion to

all plans . Land irrigation treatment would be employed for treating both

municipal—industrial  and stormwater in southern St. Clair County and cen—

tral Lenawee County. In each system the wastewater would be treated in

aerated lagoons , dis infected , and distributed to nearby farmers for irriga-

tion on their land. This land would remain under the ownership and control

of the individual farmer or land owner. Sludge from the treatment laqoons

in St. Clair and Lenawee Counties would be applied to special sludge disposal

sites adjacent to the lagoons . Small communities outside of the regional

service area would operate individua l treatment plants until growth would

warrant extension of the regional interceptors .

Implementation of this plan would produce impacts in varying degrees

on the environment , resources , public health , the economy and the indivi-

duals in the area. Table 22 lists the signi f i can t  impacts , ident i f ied  by

the evaluators , which may result from implementation of this plan . Each

4 
impact is indicated under the column which identifies the primary area af-

fected. Other areas which would also be affected are identified and the

relative degree of effect is also indicated.

EVALUATION OF FINAL PLANS

Water Quality

Only the three representative plans would be capable of approaching

the goal of “no discharge of pollutants” by l9Fl5. The Interim Water Quality

184
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[‘lan could achieve the 1983 objectives . The W4LS~~L quality ObJCLLIV e

State of Michigan and the objectives outlined in the April, 1972 us~~Leet1Iet ,L

between the United States and Canada on Great Lakes water quality cuu1~ o~
net ~~~ each of the tour plans .

Implementation of any one of the four 1j ris.~ would result i:t si1gni-

ti~ ant improvements in the water quality of the inland rivers . The Cei.tra~
L~~ut1on of treathent fac ilities along the St. Clair and Detroit bivers 311U

- s~.e ErLe would reduce the number of inland wastewater and

-,v’~Sr t ’ 13w discharges . Inland river water quality is expected to L~e i(~L~eL

te r  the Representative Plans than for the Interim Plan since uroan storm
ru~~~t : trom separately sewered areas is addressed in the turner. Eacti o:

t ie t- .e}resentative Plans results is essentially the same inland r1vt~r ..uter

I l1t~’ -

Although the Interim Plan may have some effect on improving water

in the Lake , algae related problems would not be affected and in-

rc.vernent to the Lake may not be obvious . If any of the three Representa-

tive Plans were implemented , algae related problems in the eastern kldlt of

the Lake s~hould be reduced. Improvement of the western half o~ the LaX C

~~.iuiu only be realized over a period of many years if at all..

Aquatic Life and Waterfowl

Effects of implementation of one of the plans on aquatic life habi—

• tat.-~ would closely parallel the improvement in water quality . Fisheries

improveme nt is also dependent on artificial stocking of irilrnd rivers and

management of fisheries in Lake Erie. Improved water quality and aquatic

life habitats would also have positive effects on wa te rf ca Ql .

Public Health

Restrictions placed on recreational use of southeastern Michigan

surf ace waters are primarily caused by contamination by pathogens (bacteria

~9l
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and virus) from partially treated wastewater discharges and coInblnPri ;torrl

and sanitary sewer overflows . Since all four plans place emphasis on l ’ l I ~~

minating sources of pathogen contamination , implementation of any of the

plans would result in increased potential f or recreational development 01

southeastern Michigan surface waters . Conditions would be somewhat better

if one of the three representative plans were imp lemented since disinfec-

tion measures would be much more efficient and more stormwater treatment

would be employed.

It would be difficult to identify the degree of impact that would

be realized fran other considerations such as aerosols , downwind of treat-

ment facilities , chlorine hazards, incineration by-products , or disease

transmission by waterfowl and wild game. Further study would be required

into both engineering methods to avoid the problems and the expected sever-

ity of the problems. The basic feelings of the evaluators , hc~ ever, were

that until substantial data was available on land irrigation , wa stewater

treatment plants would be preferred and human consumption of crops qrowri on

irrigated lands should be discouraged. This would indicate that with pre-

sent knowledge, Representative Plan One would be preferred followed by Two

and Three.

Energy and Natural Resources

There is little difference in demands placed on energy (electrical

and fuel), chemicals or the atmosphere by the Representative Plans . The

Interim Plan , can be expected to have roughly half the demands for themi-

cals and energy est imated for the Representative Plans . The primary concern

should be focused on energy requirements since the major resource consumed

in manufacturing both lime and chlorine would be energy .

• Employment

Each of the plans could be implemented within the time frame djc-

tated by the law, if an intensive program of construction was undertaken .

This would result in excessive demands both for direct construction labor

p12 
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~~~.i labor which would be required for equipment tabrication and relat~ J

:iclds . A question has been raised as to whether- au 5are.’s-w rde den.ani to :

~~~~~ materials and equipment could be met . Construction lauor uem~u.~~
w~ Ul~i be qreatest for the Representative Plans and somewh at less tor L.

nterlm P lan .

Operating labor demands would not b~ exces~~1ve icr any Of the ~~i — o - a .

- skill level of the wastewater treatment plant (4~~LJLors would r~ave to

t - h~ -::ner than in the past since operations at t Iae  pian t-~ are Decomilhq L,,OL L

lex . The requirements could be met by institutlz.1i training proqra~. .

: .~ r enough in advance of the need .

Land and Water Use Changes

ut the four plans , the Inter im Plan would cause the least cnan,ut- in

~~~~~~~~ and proposed land use . The primary chanqes wI~Lld be uue to lo-.-- ,*-
ti. i ut stormwater storage facilities and location of the new Huron River

‘r”~~ ment plant. The three Representative Plans share many cozu~non tacil-

t icu and would for the most part have similar impacts on land use . The 

-.a~~ i~npact ... would be a result of location of stormwater storage tu ili-

t~~ s throughout the service area. Expansion of existing wastewater t iecot-

~~~~~~ in Detroit and Wyandotte would require displacement of lana now

U en s i t j  residential use.

‘r:. Representative Plans differ in the methods of handling waste-

~~~~~~~~~ i~~ ;t. Clair and Lenawee Counties . In Plan One , 80 acres would be

required in East China and 20 acres would be required in the Adrian area tor

w~th tewater-stormwater treatment plants . In Plans Two and Three , tnere woulu

u c no plants in the East China or Adrian areas ; however , agricultural land

in both ut .  Clair and Lenawee Counties would be affected. For both ~ lan~,

41, l.u and 590 acres , respect ively, would be required for treatment and
— i.torage lagoons in St. Clair and Lenawee Counties .. That would probably

displace land in agricultural use . An additional 1,059 and 450 acres. ic~~

,pect ively , of agricultural land would be devoted to sludge disposal and

— - - - - - ~~~~~~~ . ~•I , - , ..
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foraqe crop production . Ir. Plan two, 1,8,t I ’ u acres in St. Clair County ~nd

3,900 acres in Lenawee Cot~nty would be used for irriqation or wastew~iti- r.

Although the land would be maintained in aqricultural use, crops would ~~~~-

restricted to foraqe type and control of th~ land would rest with the

managing agency. In Plan Three , 53 ,600 acres in St. Clair County and lI ,, b50

acres in Lenawee County would be irrigated; however , crop types would not

be restricted and control would rest with the individual farmer.

Each of the plans offers opport ;r ties for expanded recreation and

open space development in the vicini t-’,~ of new wastewater facilities . In-

proved water quality would also :-ontrt b -t - e to deve lopment of recreation .

The degree of development of opportuu~i’. ies would have to be the choice of

the intplement~.nq agency or the io~~! ~cvernmerv!a~ unit.

T~~c d 1~~’:I s ’~~i of Wa~~I~r ~~~~ ~~ ~-;. “~~ed i .:~~ i~i~ er V I I  i nd ~-r  La- Id
and -~ I~~er Use ~~~~~~~~~~ .~l .I C  1~ p~~ es to ~JiE ‘ . 1e s ~~n : .~ t i v e  P l a n s . Th ~~-;I-

comments :~: e r ~ -~ pr ir~~~Hy  to deve u~~~ - : ’ ’ cf  iJ- i st r i~~ v~i~ :er -o~1rce ~~.

Land Values

Changes in land values as a result of plan implementation would be

due to improved water qualtiy or proximity of wastewater facilities . Land

values could be expected to increase along shorelines and in the vicini ty

of developed recreational areas- Some decrease in values could be expected

due to odor problems or the general stigma associated with wastewater. No

general comparison between plans would be feasible since these effects would

be local in nature .

Area Economy and Institutions

A sound basis exists for regional wastewater manqeunent in south-

eastern Michigan. The most severe problem to be encountered in implementrnn

one of the plans would be the acquis ition of land required for stornwater

storage and wastewater treatment facilities . Resistance from communities

1q4

- - - - - - 
- - - .  _~~I .~ - ‘  -~~ ‘~ I 

- - -

- 
—.-

~
- —~~~~~—~---~-_—..-,— - ‘~~~~~ —_--— -— .— i ,.,. ~~~;.. ~~~~~~~~~~~~~~~~~~~~ — -- .-‘—-_ ..__ ‘-—-

~
—.,_--‘



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

torced to abandon existing treatment plants would also pose problems .

Another problem for local governmental units would be the loss of

land from tax rolls . This could be a significant factor in selection of a

me thod of treatment in St. Clair County since Plan One would require 80

acres , Plan Two 23 ,800 acres and Plan Three 5,200 acres.

The construction program associated with implementation of one of

t~ e plans would have a significant effect on the local economy through in-

creased payrolls , increased demand for construction materials and machinery ,

.u~d secondary economic effects . Costs to individual families for waste—

water treatment would increase since the local share of the construction

cost and operation and maintenance costs would be paid through user charges .

in~~ ctS would be greater for the Representative Plans than for the Interim

Plan .

With the exception of the reuse potentials discussed earlier ,
there should be no direct effect of expanded wastewater treatment on existing

~~uz.orn1c enterprises .

tnipimnient~ tion of any plan of th~~ magn,~,tude would require displace—

o! i:~ui..i0u~~t -~ who occupy the affected land , Depending upon the m di—

v u - j o  u u s  and -.~~~ the displacement is handled , the overall impact could be

~- sj iut  ~ve’ of iiegativ e . No precise data was developed giving the number of

! a;i;lui.s t t t & u t t’d by each proposed facility so there are no numerical corn—

u~ iouu ~ of the effects of implementing each alternative .. Some degree of

L ’ Our ; a t  t300 c~’n be made based on the amount of land required for each plan.

• A pouitive social effect would result from expansion of open space

,~zd u’ec-xeational development. The degree of development , as previously

pointed out, would depend on local units of government.
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System Cos ts

In the impact tables system costs are divided into costs to the

Southeastern Mich iqan region and Federally funded costs. The fo l lowinu is

a summary of annual costs based on 5-1/2 percent over 50 years .

Annual Cost to Annual Cost ‘Fut ul
Southeastern To Annual

Michigan Nation Cos t
$ Million $ Million ~_Million

INTERIM WATER QUALITY PLAN 56.0 97.0 153.0

REPRESENTATIVE PLAN ONE 185.5 185.0 370.

REPRESENTATIVE PLAN T~) 1P- - .0 187.0 373~
(
~

REPRESENTATIVE PLAN THREE 195.0 134.0 ~~- -  1

It is obvious that there is a distinct cost difference betwe ’~r. tOe

Interim Plan and the three Representative Plans ; however , there is no s : - ~-

nificant difference in total cost between the Representative Plans . ~Then

comparing the Representat ive Plans on a cost basis , the cost differential

becomes more obvious when examined for the service areas in St. ~‘isir

County and Lenawee County .
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