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ABSTRACT

The maintenance and improvement of water and shoreline quality ultimately
requires that the various governmental units responsible for quality be able
to perceive the nature of factors influencing water and shoreline quality,
and the cause and effect relationships among these factors. A questionnaire
survey conducted among 650 governmental units in the Great Lakes area has
identified the levels of water quality in the respective areas, the perceived
factors contributing to the destruction of water resources and possible solu-
tions to the problem of deteriorating water quality,

One way frequency distributions obtained, based on the 300 responses to
the questionnaires, indicate that the water quality is medium or lower in 92'4
of the cases, while it is low or very low in 35't of the cases. Inadequate
municipal sewage treatment and inadequate industrial effluent treatment were
i.dentified to be the most common factors causing the destruction of water re-
sources. The primary agencies responsible for the maintenance of water quality
in the local areas were reported to be the state and provincial agencies.

Analysis of two-variable relationships have been made with a view to link
the chain of causal factors influencing water in the Great Lakes. Water qual-
ity is found to vary with the type of land use and population density, de-
creasing with increasing degree of industrialization and decreasing with in-
creasing population density. A causal sequence model in which population den-
sity appears as the intervening variable between land use and water quality
is proposed, and this seems to correlate with the data.
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I. IRlRQDUCT ION

The Great Lakes provide a wide range of uses, from municipal and in-
dustrial to recreational and esthetic, and are a vital asset for a large seg-
ment of the population in both the United States and Canada, The impli-
cations of continued deterioration of the Lakes through multiple use must be
realized by the various governmental units responsible for maintaining and
improving water and shoreline quality. It is important that these units of
government are able to perceive the nature of factors influencing water and
shoreline quality, and the cause and effect relationship among these factors.
In January 1971, a survey questionnaire was designed with the assistance of
personnel from a number of Sea Grant projects to elicit information into
the range of water resource problems perceived by the various units of govern-
ment along the shorelines of the Great Lakes. Specifically, the following
areas formed the subject of the study:

Issues concerned with the destruction of resources.
Issues concerned with the utilization of resources.
Issues concerned with the problem of planning for the wise use of
resources.

�! Rating  by respondents! of the quality of the inshore water and the
shoreline and beaches along their area of jurisdiction of the Great
Lakes,

�! Identification of government agencies responsible for protecting the
quality of shoreline  inshore! waters.

�! Identification of the role of different groups in either aiding or
hindering maintenance of water quality and quality of shoreline and
beaches along the Great Lakes.

�! Identification and ranking of solutions to the problems of deterior-
ating water quality.

 8! Identification of certain factors of growth under current economic
and social conditions and the effect of these growth factors on the
future water quality.

In February and March 1971, the survey questionnaire was sent to a non-
random sample of 650 units of government in both the United States and Canada,
which have jurisdiction over the Great Lakes shoreline. These units of govern-
ment include townships, cities, counties, state, provincial, and regional and
federal government agencies.

By September 1971, over 200 questionnaires had been returned, and l77 of
these contained the required information. The information contained in the
177 questionnaires was coded and analysed using the Statistical Package for
the Social Sciences  SPSS!, and the results were reported in the Sea Grant
Report 425, MICHU-SG-72-203. The data on location of the governmental unit,
type of government, land use, and population density for these questionnaires
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were obtained from the Great Lakes Water Use Map, prepared by the Deaprtment
of Fisheries, Ottawa, Canada.

A second effort to obtain additional responses from the units of govern-
ment was made in May-June 1972, A package containing a slightly modified
questionnaire, and the first progress report was mailed to all the units that
did not respond to the first mailing. This was followed within two weeks by
telephone calls to selected governmental units throughout the Great Lakes
which had not responded to the questionnaire. Furthermore, the progress re-
port and a sheet requesting information previously obtained from the Great
Lakes Water Use Map were mailed to all the 650 units of government. The
total effort produced more than lSO replies, of which 123 were new, the others
being from units of government that had responded before. They were combined
with the original data set, and an SPSS system file was created with 300 cases.
This report summarizes the results obtained from the analysis of this data
from three hundred responses.

The major objective of this research is to utilize the techniques of sur-
vey research to provide a realistic indication of the range of resource prob-
lems and issues perceived by units of government along the Great Lakes shore-
lines. The nature of these problems and issues as reported by the units of
government may indicate where research efforts need to be concentrated in
order to alleviate identified problems. Data analysis in this report has
mainly focused on water quality and factors that influence water quality. The
data base will be made available to other research centers or universities
desiring analysis of data related to other areas of interest.* This research
project at the Michigan Sea Grant Program will make every effort to respond
effectively to special requests for additional data analysis.

*The Canada Centre for Inland Waters  CCIW! at Burlington, Ontario has received
a copy of the data base.
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DATA ANALYSIS: ONE-WAY FREQVENCY DISTRIBUTIONS

One-way frequency distributions provide a convenient means for disPlay-
ing information for each of the variables. The results for the first 177
questionnaires were reported in the Michigan Sea Grant RePorts ¹19 and ¹25.
In this chapter, one-way frequency distributions for all the variables for
the 300 cases are examined, and comparisons of the responses of different
governmental units for certain variables are made.

An examination of the degree of response to the questions indicate that
all the questions were of some relevance in the respondents area of jurisdic-
tion. The average response on questions one to four, and six and eight is 875,
and varies from 774 to 97%. On question five, the effect of various groups
and interests on water and shoreline quality, the response of each case is
limited to particular groups active in their own area, The response thus varied
from 31% for student groups, to 75% for conservation groups. Question seven
did not contain any specific issues in the first mailing, and only the 123
cases from the second mailing were exposed to all sixteen issues. Hence the
response on this question is limited and varies from 12% to 40%.

 ii! Distribution of Res onses:

The questionnaires were mailed to 490 governmental units in the United
States and 160 in Canada. Of the 300 cases returned, 23.3% of the sample
are from Canada and 76.7% are fram the V.S. Furthermore, the responses from
the Lakes were as follows: Lake Erie, 20.2t; Lake Ontario, 13,4't; Lake Michi-
gan, 32.2%; Lake Huron, 17,1%; Lake Superior, 12.3't. Of the sample, 4.8%
had jurisdiction over shorelines of connecting waters. A breakdown of the
responses by the type of government is shown in Table l. Tables 2 and 3 show
the frequency distributions of predominant land use and population density
in the respective areas.

 iii! Water and Shoreline alit

The water qualitY is rated by the respondents as medium or l.ower quality
in 92% of the cases, with 3S't of the respondents indicating low or very low
water QualitY- Ninety-three percent of the respondents rated the shoreline
quality to be medium or lo wer, and 34't rated it be low or very Iow. Seventy-
four Percent of' the resPondents indicate the source of pollution to be within
their own area, or both from within and outside their area of jurisdiction.
Thus, at least 26%, of the respondents consider the source of pollution to
e outside their om area, and this lays more stress on Federal involvement

in interstate probleos, and State-Provincial involvement in local problems.
At the international level, additional agreements must be reached between
the United States and Canada to control pollution more effectively and to



Relative
Frequency

Absolute
Frequency

165

22.822.367

16. 316. 048

4.44.3

2.3

13

missing

Absolute
Frequency

78

Relative

Frequency

26. 6'o26.00

68 22.7 23.2

27.7 28.3

64 21.3 21. 8

2.3 Jlllsslng

TABLE l � GOVERNING AGENCY

Township

County

City

State, Regional, Federal

Others

TABLE 2 - LAND USE

Industrial and Residential

Agricultural

Residential

Recreational and Wildlife

Others - Unknown

Adjusted Relative
Frequency

Adjusted Relative
Frequency
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TABLE 3 - POPULATION DENSITY
 Persons per square mile!

Absolute

Frequency
Adjusted Relative

Frequency
Relative
Frequency

109 36.3% 37.7't

102 34.0

26.0

35.3

78 27.0

missing3.7

TABLE 4 - ISSUES RELATED TO THE DESTRUCTION OF RESOURCES

Adjusted Relative Frequency
Issues

56, 1%l 9. 9't

45.334.2 20.6

l6.032.052.0

27.428.644,0

48.920.430.7

l5.324.760.0

27,819.452.8

16.813.869.4

Less Than 50

50 - 499

Greater than 500

Unknown

Water pollution due to inadequate
municipal sewage facilities

Water pollution due to inadequate
industrial sewage facilities

Water pollution due to
agricultural runo f

Pollution of both land and water
due to disposal of solid waste
materials

Beach and slope erosion

Sedimentation due to poor
land use practices

Alteration of shoreline by
filling or dredging

Threat of thermal pollution

Unimportant Somewhat Important
Important
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restore the quality of the Great Lakes. The Great Lakes Water Quality
Agreement signed between the United States and Canada on April 15, 1972 is
a significant step towards effective control of water quality within the
Great Lakes,

 iv! Protection of Water alit

The agencies responsible for the protection of water quality in the
Great Lakes vary from local, state-provincial and federal government agencies
to regional agencies. State-provincial and local governments have traditional-
ly played the lead role in environmental protection. The states still con-
tinue to play a vital role, but more and more federal involvement is becom-
ing apparent. Seventy-five percent of the respondents reported single or
combined participation of state agencies in the protection of water quality
in their areas, while the corresponding figure is 39't for local agencies,
44't for federal agencies and 25'4 for regional agencies. In 27.3% of the cases
the state agencies hold the main responsibility, and the corresponding figures
for local, federal and regional agencies are 7.5't, 9.4't and 3.4'4 respectively.

 v! Issues Relatin to the Destruction of Resources

The issues perceived to be causing the destruction of resources, and
importance are listed in Table 4. Water pollution due to inadequate

municipal sewage facilities is reported to be the most important factor re-
sponsible for the deterioration of water quality in the Great I.akes. This
feeling is equally shared by township, city, and county governments. Coupled
with this is the reported need for more funds to build additional wastewater
treatment plants  see Section IX!. This indicates that broader fiscal support
is perceived to be desirable from the Federal and State governments than is
generally available at present.

Forty-five percent of the respondents consider industrial pollution to
be a serious factor causing destruction of the lake resources. As expected,
Fifty-eight percent of the respondents from the cities consider this issue
to be important, compared to only 34% from the townships, because of the
larger industrial base of the cities. Industry moves the nation, but in
doing so, it generates wastes that are usually more toxic than municipal ef-
fluents. Industry already uses more than ten times as much water as the mu-
nicipal systems, Industrial pollution can be curbed by a strong concern
among management for the environment, and a commitment to include the con-
sideration of environmental quality in basic decision-making processes . The
city, county, and township governments consider the enforcement of existing
regulations, and further enaction of new regulations aimed at restricting the
sources of pollution to be possible solutions to the problem of deteriorating
water quality.

Agricultural runoff is not perceived to be an important problem by the
various units of government. Only 124 from townships, 20% from county and



-8-

8% from the city government consider agricultural runoff to be an important
factor causing the destruction of resources. This is especially significant
when we consider the fact that 34't of the respondents from the agricultural
areas reported the water quality in their areas to be low or very low.
Agricultural use ranks next to industrial use in terms of adverse influence
on water quality. However, it is not recognized as an important issue causing
the destruction of resources by the township, county, or city government.
'finis is especially significant in the case of townships where 27't of the
land use is agriculture.

Pollution of both land and water due to the disposal of solid waste
materials is not considered to be a serious problem by 44't of the respondents.
Only 304 of the respondents from the city governments and 25't from the town-
ships and counties consider solid wastes to be a current problem. Industry
generates a good percentage of the country's non-agricultural and non-mineral
solid wastes. In 1969, industry generated 110 million tons of solid wastes,
compared to 250 million tons from residential, commercial and institutional
sources  I!. These figures are likely to increase each year with growth .
However, 71% of the respondents do not anticipate any harm to the environment
from the present methods of solid wastes treatment in the next five years.
This is in sharp contrast to the concern voiced in the Resources Recovery
Act of 1970, which places more emphasis on recycling as an alternative for
the disposal of some solid wastes �!.

Beach and slope erosion seem to be of great concern to township and coun-
ty governments, with 524 and 514 of the respective respondents considering
it to be an important issue, compared to 27't from the city. Erosion control
is favored highly and, at the same time, a majority of the respondents in-
dicate that enjoyment of shore areas is not reduced by erosion prevention
structures .

Table 5 lists the issues relating to the utilization of resources and
their perceived importance. There is a perceived need for making more land
available for public use in the form of recreational developments, parks andwilderness areas. Congestion and inferior facilities in recreation developments>inadequate accessibility or the shoreline, and poor quality development ad-
jacent to the shoreline are some of the more important problems in the utili-
zation of resources. The city governments stress inadequate shoreline access-ibility, poor quality, and the issue of inadequate adaption of transportationto the shore zone more than the township governments,

State-provincial expenditures in parks and their maintenance have goneup in recent years. However, there is a need for sustained efforts at thefederal, state and local levels to acquire more lands or assure access tolands for public recreation and to preserve more unique natural areas. IheU.S. federal government's "Legacy of Parks" program, and the decision to



TABLE 5

ISSUES RELATING TO THE UTILIZATION OF RESOURCES

Ad usted Relative Fre uenc
Issues nzmpor an

41. 4526. 7531.94

36,322.940.8

40.725.234,1

57.117.425.4

40.7Congestion and inferior facilities 35,3
in recreation developments

24.0

16.4 18.165.5

39.528. 432.1

30.047.3 22.8

23. 751. 0 25. 3

Inadequate adaption of transportation 53,4
to the shore zone

26.919. 7

Inadequate accessibility, both
functional and visual to the
waters edge

Conflict over land use by
competing users

Poor quality development adjacent
to shoreline

Decreasing land available for
public use

Reduced enjoyment of shore areas
due to erosion prevention structures

Lack of proper marina facilities

Lack of proper port facilities

Inconsistency of contrasting land.
use characteristics within the
shore zone

omew at mp or t an
Important
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- sed U,S. federal properties to state and local g1 overnment srelease under-used, . e

i t ide tified problems in re-
en ercent of the respondents indicate

ri ht direction to allev a e n '

shoreland areas would be beneficialh t pre tio of i t g tio 1 order the current economic and social conditions  see Table ll t eh
same time 7292 conten d that recreational growth would be beneficial in t eir

ocalareas. Thus there s a nei ed for coordinated action from state and loc
nd to makeovernment on the one hand to develop more recreational areas an o

sible to the public. And on the other hand, land use poli-them easily access e o
will have to becasa zi nd oning ordinances at the local or higher levels w a

enacted for the preservation of natural areas for the present anand future
generations ~

Issues Concerned with the Problem of Plannin for the Wise Use of vi i !

There has been considerable activity in recent years at the state and
federal level towards more comprehensive planning by reorganization and con-
solidation of pollution control agencies and programs, This action is a wel-
come departure from the more traditional state of affairs, when the effluent
standards were set by boards and coneissions that operated without benefit
of comprehensive guidelines. The enforcement of these limited standards
was conducted by units typically found within a State Department of Public
Health.

'the state of illinois has three agencies, the Pollution Control Board,
the State Environaental Protection Agency, and the Institute for Environmen-tal Quality to set and enforce standards, and to conduct long-range planningand applied research, In Michigan and Mew York these responsibilities areheld by different units of the Water Resources Commission. The respondentsconsider such long-range and comprehensive water-oriented environmental plan-
ning at all levels of government to be important in future planning for thewise use of resources {Table 6!, This is emphasized more by the county
governments than the cities and townships. 'Re need for water-orientedenvironmental planning is considered to be important by 451 of the county
governments and unimportant by 81, while the corresponding figures far thecity agencies are 481 and 251, and for the townships 391 and 38%. The needfor long-range comprehensive planning is rated to be important by S0% of thecounties and unimportant by 211. The corresponding figures for cities are37% and 35%, and for townships 451 and 311. A large number of respondentsexpect zoning to be a controversial issue in the next four years  See SectionXI!. However, the need for state or province-vide zoning regulation andlocal zoning and building regulations are not as strongly emphasized by therespondents. This response suggests that actual implementation of effectivezoning at the state-province level may not be politically feasible at present-
{viii! Effect of Various Grou s on the Maintenance and I rovement of Water

a ore ne a t

The perceived effects of various groups on the maintenance and improvement.
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ISSUES CONCERNED WITH PROBLEMS OF PLANNING FOR THE WISE USE OF RESOURCES

Ad usted Relative Fre uenc
Issues nimportant omew at mportant

important

31. 7't 42.4425.94

28.7 36. 934.3

46.0A p ie ceme al app ro ach t o p 1 ann ing-
so1ving o f immediate problems with
no long-range comprehensive planning

29.2 24.8

40. 5 17. 0 42.5

Lack of resource information 29.527. 3

20.2 40.8

35.2 29. 3

Inadequate emphasis in water-
oriented environmental planning
by al 1 levels of gove rnmen t

Lack of inter-agency cooperation
with regard to this matter

Need for state or province-wide
zoning of shorelands

Inadequate zoning and building
regulations

Lack of planning methods, goals
policies, and identification of
user values

43. 2

39. 2
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of shoreline water quality of the shoreline and beaches are shown in Tables
7 and 8. The need to restrict excessive real estate development along the
shorelines of the Great Lakes is voiced by 70% of the respondents, with a
majority of them considering such development to be harmful . In addition
to real estate developers, homeowners, industrial corporations, and utility
companies are reported to have adverse influence on the maintenance and im-
provement of water and shoreline quality, In each case, the hindering in-
fluence is indicated to be much greater than the aiding influence. For
example, of the 46% cases that reported industrial corporations aid in the
maintenance of water quality, only 19% felt the influence to be significant,
while of the 54% that felt that industrial corporation hinder, 63% felt that
their influence was significant. Conservation groups and federal and state
agencies and regulations are maj or positive forces in the maintenance and
improvement of ~ater quality.

A systematic means for representation of the perceived influence  both
positive and negative! combined with the degree of importance of a particular
group for maintenance of shoreline water quality is as follows  ail data
from Table 7!.'

For each group-
 a! Multiply the AID 0 figure by the associated Great Deal of Influence

% figure.
 b! Multiple the HINDER 0 figure by the associated Great Deal of In-

fluence 0 figure.
 c! Identify the maximum and minimum values obtained for both the AID

and HINDER axis.

 d! Normalize the results for both AID and HINDER axis by subtracting
the minimum value observed from all other values and dividing by the resulting
maximum value.

 e! Plot the results on a graph with the vertical axis representing
HINDER and the horizontal axis representing AID. Both axes range from zero
to 1.0, and intersect at 0.5.

 f! For both axis, HINDER and AID, the normalized value of 0 .5 is the
cutoff between "more important" and "less important." For example, one would
aidin
expect that agencies or groups that are perceived to be "more import t" 'r an ing the maintenance of shoreline water quality would have a I du ave a norma ize
va ue , on the AID axis, Furthermore, these same groups may be expected
to have a normalized value 0.5 on the HINDER axis. Accordingl ldy, one wou

p o ind those groups identified as aiding the maintenance of shoreline
water quality in the lower right hand quadrant; on the other hand, those
be e ect
groups identi ied as hindering the maintenance of shoreline water 1 't

xp ed to be found in the upper left hand quadrant, The line A-A'e qua i ymay

is a reference line which links these two quadrants.

Figure I represents the above calculation performed o thon e groups assoc-
e ma ntenance of shoreline water quality. Figure 2 plots the

same groups as perceived regarding the maintenance of th 1't f he qua i y o s ore-
e ederal agencies have a higher perceived value in the
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HINDER

ant

re Important

C'roups

Real Es
Develo

HINDER
More Im

HINDER

Less I

Figure l. Effects of Various Groups on the

Maintenance of Shoreline Water Quality

AID
0

Elate Agencies
Regulations
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State Agencies
g Regulations
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Groups

99.64 33.54 36.45Conservation
Groups

0.44

22.0 36.48.5 27.3

20.5 5.1 57.1Rod 5 Gun Clubs 42.9

36.2 5.9Professional
planners, etc.

11.1

10.3 20.080.05.6Student Groups

16. 3 46. 769.914.3Real Estate
Developers

16.8 28. 636. 7Home owne r s 30.Z

industrial
Corporations

63.09.653. 619. 4

46.923. 3 ZO. 441. 4

Federal Agencies
Regulations

44.492.5 30.9 33.37.536.8

State Agencies
g Regulations

95.9 14.9 16. 733.354.0 4.1

TABLE 7

EFFECT OF VARIOUS GROUPS ON THE MAINTENANCE
OF SHORELINE WATER QUALITY

In fluence
'd ~y

Any Deal

Ecology Activists 91.5 45.4

94. 9 46. 7

94.1 28.9

94.4 59.8

30.1 61.9

63.3 44.9

46.4 38,7

Utility Companies 58.6 42.5

Influence

Any De al
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TABLE 8

EFFECT OF yARI PUS GROUPS ON THE MAINTENANCE
OF THE QUALITY OF THE SHORELAND AND BEACHES

Influence In fluence
Aid ar y reat Hinder ar y reat

Any Deal Any Deal
Groups

99.44 32.5% 30. 05 0. 6%

Ecology Activists 93. 2 47. 7 19.8 6.8 22.233. 3

Rod 4 Gun Clubs 14,1 5.0 20.0 60.0

31.9 16. 7 33,3

Student Groups 11. 4 4.6 75.0

7.0 63.0 16.4 41.1

Home owne rs 19.0 28. 7 29.3

18.4 50.9 54 ~ 7

Utility Companies 62.2 54.2 11.9 37. 8 54.3

92.8 33.6 38.0 7.2 37,5

94.1 20.5 51.7 5.9 57. 1 28.6

Conservation
Groups

Professional
Planners, etc,

Real Estate
Deve lope rs

Industrial
Corporations

Federal Agencies
and Regulations

State Agencies
and Regulations

95,0 52.9

94,7 28.1

95.4 60,8

37.0 65.1

71,2 37.1

48.1 42.9

36. 6

13. 2

14.3

37.5
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latter rather than the former. This may be attributed to the work of cer-
tain federal agencies in providing erosion control structures in the present
period of high lake levels. Also, it is interesting to note that utility
companies are perceived to play a more influential role in hindering the main-
tenance of shoreline water qulaity, This result indicates that a distinction
is made between occupancy of shoreline areas by utilities and thermal dis-
charges from utility facilities. In both Figure 1 and 2, the A-A' axis
represents the line along which one would expect the groups to fall. Those
groups which are in the "less important" region for both axes, i.e., home-
owners, ecology activists, student groups, and rod and gun clubs are perceived
by the respondents to have only marginal impact upon the maintenance of
environmental quality.

 ix! Possible Solutions to the Problem of Deterioratin Water ualit

Table 9 summarizes the results obtained from question number six, which
requested information regarding possible solutions to the problem of deterior-
ating water quality. The two solutions which were ranked highest by the
respondents are �! more funds to build additional wastewater treatment plants,
and �! stricter enforcement of existing water quality regulations.

There have been significant increases in the United States in state and
federal contributions to finance construction of waste treatment plants in
the last few years. The U. S. federal government has funded construction of
pollution control facilities largely through the Federal Water Pollution Con-
trol Act. Also, local communities were awarded a bonus in federal grant assist-
ance whenever the state payed 25% of the cost. However, despite these con-
tributions, it is evident from the questionnaire response that a severe short-
age of funds and manpower still exists in many areas.

The problem has to be confronted in two ways: �! through application of
economically feasible technological innovations and, �! as emphasized in the
issues in planning, through long-range and comprehensive water-oriented environ-
mental planning at all levels of government . The former implies the neces-
sity for continued support of environmental research in pollution control
technology and in effective management techniques. More importantly, the time
required for approval of feasible projects at the state level must be reduced
and field experimentation must be increased.

To cope with the problem of inadequate waste treatment facilities and
the lack of funds for the construction of such facilities, some states such
as New York and Ohio have created public corporations with responsibilities
for the financing, construction, and operation of wastewater, solid waste,
and water supply facilities' In Illinois, the State Environmental Pollution Cont
Act permits the Pollution Control Board to force municipalities with inadequate
treatment facilities to generate funds through the issuance of general ob-
ligation or revenue bonds . The Ohio Wa'ter Development Authority undertakes
projects for industrial facilities also, but it does not have any responsibil-
ities over regional planning
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1's sues Yes

88.25

68. 5

55. 682.4

35 ~ 865.1

21.261. 5

58.478.5

67.083.5

TABI Z 9

POSSIBLE SOLUTIONS TO THE PROBLEM OF
DETERIORATING WATER QUALITY

More funds to build additional
wastewater treatment plants

Stricter enforcement of existing regulations 88. 8

New regulations to further restrict the
sources of pollution

Redistribution of responsibility for
pollution control among existing
government agencies

Creation of new agencies with responsibility
for water pollution control

Increased le ade rship f rom public o f f i ci al s
in water quality

Increased coordination of the activities of
the existing agencies in water quality
management

Very Important

69.04
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The. enforcement of existing regulations is considered to be an important
solution to the problem of deteriorating water quality and ranks much ahead of
new regulations aimed at further restricting the sources of pollution. This
points out the inadequacy of current water quality monitoring facilities and en-
forcement programs. At the state-province level, reorganization of pollution con-
trol agencies and programs has been the main approach in tackling this situation.

The perceived importance of the possible solutions are listed according to
the level of government in Table lo, The results indicate that the level of
government may in fact influence the perceived importance of alternative solutions
to problems of deteriorating water quality. While the cities and counties both
ranked additional funds first, the townships ranked enforcement of existing regu-
lations considerably ahead of additional funds for wastewater treatment. This
difference may in fact represent differences in the functions performed by the
different units of government. One should note that the creation of new agencies
as a solution to the water quality problem ranked at the bottom of each of the
rank-ordered lists, Also the high ranking of increased coordination by the
county may reflect that county government contains a major component which is
directed toward interfacing and coordinating with municipal and township govern-
ments which are within the political boundaries of the county.

 x! Benefit of Certain Factors Under the Current Economic and Social Conditions,
an t e ect on Future Water alit

The state of the environment has in large measure been dependent on the popu-
lation density and the levels of economic activity in the area. With low levels
of economic activity, and a low population density the waste products could be
easily assimilated by the receiving waters. However, with accelerated economic
growth and limited effluent standards and controls, the capacity of natural sys-
tems to absorb and assimilate wastes has been severly overtaxed. Thus, there is
a need to protect water quality at the expense of some economic growth or pro-
ductivity, This is in essence expressed in response to question eight, where
94% consider protection of water quality to be beneficial to their areas under
the present social and economic conditions  Table il!, However, social and
economic needs will not be satisfied by eliminating completely future economic
growth to meet water quality objectives. Only 9't of the respondents consider a
strictly "no growth" policy to be beneficial, while 76't consider development
under controlled conditions to be beneficial.

The land use pattern envisaged by most respondents gives high priority to
the preservation of existing shoreland areas, and recreational growth. Industrial
development is considered beneficial by 575 of the governmental units and it is
considered to be detrimental to future water quality by 39%  Table l2! . Urban
growth and agricultural development receive only limited support. Only 124 of
the respondents consider agricultural development to be detrimental to the future
water quality in their areas. This substantiates our finding, reported earlier,
that there is inadequate perception of agricultural use as an issue causing the
destruction of resources. As shown in Table 17, agricultural use ranks only
second to industrial use in terms of the adverse influence on water quality.
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TABLE 10

Township

City [75]
[71]
[53. 5]
[46] tie!
[20.6]
[17]

Solutions: Deteroriating Water guality
 Rank ordered.! P

Product: [Yes �! x Very Important �! ]

Enforce Existing Regulations
Addi t iona 1 Funds Was tewate r Tre atment Pl an t s
Increased Coordination
New Regulations - Curb Pollution
Increased Leadership
Redistribute Responsibility
Create New Agencies

County - Additional Funds Wastewater Treatment Plants
Increased Coordination
Enforce Existing Regulations
Increased Leadership
New Regulations - Curb Pollution
Redistribute Responsibility
Create New Agencies

Additional Funds Wastewater Treatment Plants
Enforce Existing Regulations
New Regulations - Curb Pollution
Increased Leadership - Increased Coordination
Redistribute Responsibility
Create New Agencies

[58. 5]
[52, 4]
[49]
[44]
[43]
[24]
[13]

[72]
[71.6]
[56]
[52. 5]
[46. 5]
[30. 0]
[13.0]
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TABLB ll

BENEFIT OF CERTAIN FACTORS UNDER THE
PRESENT SOCIAL AND ECONOMIC CONDITIONS

Issues

39. 6t 32.9427.54

11.4 16.9 71.7

23.0 20.0 57.0

4.02.2 93. 8

4.8 86.8

14. 1 67. 218. 8

70. 0 20.6 9.4

20.9 20.059.1

74.3 6.419.3

29.937.3 32,8

12.778. 8 8.5

Urban growth

Recreational growth

Industrial development

Protection of water quality

Preservation of existing
natural shoreland areas

More control of development

"No growth" policy

The construction of nuclear
power plan,ts

The construction of fossil
fuel power plants

Agricultural development

Minin.g operations

Not Somewhd.t Beneficial
Beneficial Beneficial
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TABLE 12

EFFECT OF CERTAIN FACTORS ON FUTURE MATER EQUALITY

Issues Somewhat Detrimental
Detrimental

28. 74 34.45

59.5 20. 3 20.3

31. 1 29.9 39.0

33.6 19. 3 47. 1

26.5 22.4 51. 1

64.3 23.5 12.2

39. 8 14.1 46.1

Urban growth

Recreational growth

Industrial development

The construction of nuclear
power plants

The construction of fossil
fuel power plants

Agricultural development

Mining operations

Not
Detrimental

36,95
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TABLE 13

CONTROVERSIAL ISSUES IN WATER QUALITY MANAGEMENT

Issues Pro

Financing needed., sewer 99.35
construction

28.04 49.24 0. 7t

Storm drain con-
struction

96.1 40.6 33.3 3.9 50.0

55.0 58.1 30.2

70.8 26.6 46.9

40.0 70.6 11.8

13.955. 645,0

29. 2 38. 5

60.0 13.0

Marine sewage discharge 64.4 60.S 16.3 70,835.6 16,7

Erosion control 6.993.1 44.2 26.0 80.0

Industrial development 84.0 35.5 30.6

Marsh land development 60.0 40.0 31.4

50. 016. 0

52.428.640.0

66. 716. 720,080.0 25.5 42.6Cluster development
66. 733. 320.2 44.4 2.8Construction of 97,2

recreational facilities

25.038. 9 66. 761. 1 75. 0 10. 0

80. 020.04.195.9

33.333. 36,2Preservation of natural 93.8
shoreline

66.73. 78.9 61.496.3

50.0 25.094.3 21.2 43.8

Industrial pollution

Solid wastes

Thermal pollution

Nuclear power plants

Zoning

Land use planning

Regional planning

Degree o f
respons ibili ty
None Comp le te

9.7 69.0

39.1 29.9

Con Degree of
responsibility
None Complete

19. 2

60,9
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TABLE 14

LAKE BY WATER g'UALITY

18

Erie 69$
40

58

Ontario 50
18

3650
18

Michigan 73.3
66

9026.7
24

Huron 87.8
43

12.2
6

Superior 91 ~ 7
33

8.3
3

36

Connecting Waters 57.1
8

42.9
6

14

Column Total 186 97 283

" row percent

Water ualit Row

High-Medium Low-Very Low Total
Count
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TABLZ 15

LAKE BY POPULATION DENSITY

Po ulation Densit Persons/s uare mile!
Lake reater aness an

Erie 59

Ont ario

Michigan 92

50Huron

36Superior

23. 1Connecting Waters

102 78108Column Total

"row percent

8 5!A
5

18.4
7

41. 3
38

48.0
24

86. 1
31

23.1
3

37. 34
22

42.1
16

45.7
42

30.0
15

11.1
4

54.24
32

39.5
15

13.0

12

22.0
ll

2.8
1

53.8
7

Row
Total
Count
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TABl,E I6 - WATER qUALITY BY POPULATION DENSITY

Po ulation Densit   ersons/s . mile!Water Quality
ess an reater t an

50 500

"row percent

TABLE 17 - WATER QUALITY BY LAND USE

Land UseWater Quality
n

Res id.
grl. esL ec ~ 1

40. 85«
31

Low-Very low
Quality

«Column percent

High-Medium
Quality

Low-Very low
Quality

High-Medium
Quality

59.2
45

50! «
92

15.6
15

65.64
59

34,4
2l

32.64
60

38.5
37

73. 84
42

26.2
22

17.45
32

45.8
44

84.44
54

15.6
10
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The construction of' nuclear and fossil fuel power plants, and mining opera-
tions seem to be the least desirable activities in terms of the effects on the
social and economic conditions, as well as the effects on future water quality.
Power plants require large amounts of cooling water, and the resultant increased
temperature affects the aquatic life in the receiving waters. The siting of
power plants requires considerable forethought and planning at the various levels
of government to satisfy local aesthetic and recreational needs, local, national,
and international water quality objectives, and the need for electrical energy.

 xi! Controversial Issues in Water alit Mana ement

The 177 questionnaire responses to the first mail ing indicated that in the
next five years the issues listed in Table 13 may stand out as controversial is-
sues in water and shoreline quality protection in the Great Lakes. The question-
naire was modified based on this and the results for the 500 cases appear in
Table 13. The need for funds for sewer construction has been pointed out before
as an important issue, and it is expected to continue in the foreground in the
next few years. Land use planning and zoning seem to be prominent issues in
terms of the number of respondents favoring these and the degree of jurisdiction
the agencies have over such issues. Over 95% of the applicable cases favor zoning
and land use planning, and more than 60% of these respondents have major respon-
sibility in the jurisdiction over these problems.
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III. TWO VARIABLE RElATIONSHIPS; WATER QUALITY AND INDEPENDENT VARIABLES

The effective management of ~ater and shoreline quality requires a proper
understanding of the factors that influence shoreline water qulaity, and the
interrelationship between these factors. Analysis of two-variable relationship

ross-tabulation or correlation provides a preliminary step towards delineat-
ing factors that influence water quality and towards establishing comprehensi e

y c
v

models of inshore water quality in the Great Lakes. The primary dependent vari-
a ble considered in this study is inshore water quality and the effect of indepen-
dent variables such as land use, population density, the degree of effluent trea- a' t-
ment. PossibIe solutions to the problem of deteriorating water quality are
examined here.

�! Lake Water ualit and Po ulation Densit

The water quality in the shoreline areas adjacent to the various lakes is
shown in Table 14. Sixty-nine percent of the respondents from Lake Erie, and
50% from Ontario report low - very low water quality, while only 8.3 't of the
respondents from Superior report the wat'er quality to be low - very low quality
in their areas . At the same time from an, examination of Table 15, it is apparent
that lakes with predominantly low shoreline water quality tend to have greater
percentage of high population density areas than others. Lake Erie has 54.2% of
the respondents, and Lake Ontario 39.S't with population density greater than
$00 persons per square mile, while the corresponding figures are 22% for Lake
Huron, 134 for Lake Michigan and 2.8t for Lake Superior. Now, if increasing pop-
ulation density has a negative influence on ~ater quality, it would then appear
that one of the factors indirectly responsible for the low - very low of inshore
water quality in Lakes Erie and Ontario is the population density, The cross-
tabluation of population density by water quality in Table 16 bears out this
relationship. Thus, it is important that the adverse environmental effects of
population density and its growth are considered in future governmental planning.
 ii! Lake b Water alit and l.and Use

Land use is another critical environmental factor, and the effects of four
broad categories of land use on water quality are shown in Table 17. Sixty per-
cent of the respondents with predominatly industrial use and 34% with agricultural
use consider the water quality in their areas to be low or very low. Water qual-
ity decreases with increasing degree of industrialization, The cross-tabulation
of lake by land use is shown in Table 18, and it appears from this that l.ake
Erie has 86% and Ontario 69% of the shoreline areas in a combination of industrial
or agricultural use. This indicates that the lower levels of shoreline water
quality in the lower Great Lakes can be partly attributed to the greater indus-
trialization of their adjacent shoreline areas.

 iii! Water ualit l.and Use and Po ulation Densit

Thus, we have two independent variables, land use and population densityaffecting water quality, and the question to ask now is whether these variables
--~~~+>v of var h nthor T~ A~+~~'--
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TABLE

LAKE BY LAND USE

Land Use
Lake

Ind 6 Agri Resid
Res id

Erie 59

Ontario 39

Michigan 94

5026. 0 18. 0
13 9

Huron

36Superior

14

292648377 68

Connecting Waters

Column Total

~row percent

6] 0!A
36

25. 6
10

14.9
14

20. 0

10

11.1
4

21,4
3

25.4$
15

43.6
17

17.0

16

5.6
2

35. 7
5

10. 25
6

23,1
9

47.9
45

27.8
10

28.6
4

Row

Rec g Total
W ld Co unt

3.45
2

7.7
3

20.2

19

36. 0

18

55.6
20

14.3
2
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one with population density as the intervening variable in the relation-
ship between land use and water quality, and the second one with
popu a con eopulation density as the antecedent variable. The second model is examined
first by cross-tabulating population density by water quality controlling on
land use  Table 19j. It is apparent from the data that in each of the land use
categories water quality is still associated with population density. Water
quality is cross-tabulated against land use controlling on population density
in Table 20. An examination of the tables indicates that in each stratum of pop-
ulation density the relationship between water quality and land use is substan-
tially reduced except in the high density category. It can be concluded then,
that in any land use pattern, population density significantly affects water
quality. but the effect of land use on water quality is pronounced only in the
high population density areas, and where industrial use is predominant .

The intervening and extraneous variables considered are in essence the sum
effect of the component problems of inadequate perception of deteriorating water
quality, and inadequate planning to cover perceived needs, either to limit urban
and industri.al growth or to provide adequate effluent treatment and enact strin-
gent effluent standards. Further analysis must be done to determine if perception
of water quality problems is lacking or if inadequate planning methods are re-
sponsible for the relationships between water quality, population density, and land
use. The survey did not obtain information on the type of effluent treatment
in the different areas of jurisdiction and, hence, cannot focus on the latter
problem. However, inadequate municipal and industrial sewage treatment are per-
ceived to be the most important factors causing the destruction of resources. The
perception of these factors and the perception of additional wastewater treatment
as a solution to the problem oF deteriorating water quality seems to occur only
after the water quality has deteriorated to some extent.

 iv! Water alit Inade uate Munici al Sewa e Treatment and Inade uate Indus-
tr al Sewa e Treatment

It was reported earlier that only 8'h of the respondents consider the water
quality in their areas to be high. The two issues that were found to be impor-
tant causing the destruction of resources were inadequate municipal sewage treat-
ment and inadequate industrial sewage treatment. Cross-tabulations of these two
variables against water quality appear in Tables 21 and 22. Fifty-two percent
of' the respondents with high water quality do not perceive inadequate municipal
sewage treatment to be important in causing the destruction of resources. How-
ever, once the water quality is deteriorated to some extent, only 23% consider
this issue to be unimportant; while with low water quality, 19't consider it to
be unimportant. This variation of perception with water quality may be partly
due to the fact that areas with high water quality tend to have a low populatio~
density and hence minimal water quality problems. Water quality and inadequate
municipal sewage treatment are cross-tabulated controlling population densit>
in Table 23. Lt is apparent that in each population density category there is
a dramatic increase in perception of the issue as soon as the water quality is
degraded to some extent from high to medium quality. Inadequate industrial ef-
fluent treatment follows the same pattern, with 1005 of the respondents with high
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TABLE 21 - WATER QUALITY BY INADEQUATE MUNICIPAL SEWAGE FACILITIES

Unimportant Somewhat important
Important

High Quality

Medium Quality

Low Quality

*row percent

TABLE 22 - WATER QUALITY BY INADEQUATE INDUSTRIAL
SEWAGE TREATMENT FACILITIES

Unimportant Somewhat Very
important Important

High Quality

Medium Quality

16Low Quality

*row percent

ll
52. 3't*

33
22. 5%

19
19. 3't

19
100.0<*

46

36.5%

5
23.8%

36
24. 5%

13
13.3%

0.0
0, 0'o

35
27.8%

14
15.IK

5
23.8%

78
53. 1%

6e
e7. O'L

0.0
0.0s

45
35. 7'

63
67. 7'o



c4

0 Q
Cl

0 Oe
II

QVN

4O
C7

+O W C!
4

Y! C0gdh
OA 0
563 gg

h
O Qe

I I0
Cl V V
N I0 h W EA

f4

NI

M hl
M %tOA 0

ch3a
8

Ig

O 8 C4
g

8

QV V
g I5
OW O
M3D

IR

W

h
0

M QO

4> C0
M LA

I I 0 CV Cl te

92
&m 0000

o a

OO %00

4P
O

Il' O hl Ct
40

o

W C!
Yl Ill

LA %t 4I1 LA
W CV

IC

I0 CV'
I0

8

00
~ r4 Q

K



-35-

water quality considering the issue to be unimportant, compared to 36% for medium
water quality and 17$ for low water quality,

 v! Water alit and Possible Solutions to the Problem of Deterioratin Hater

Water quality is tabulated against additional wastewater treatment plants as
a solution in Table 24. Forty-seven percent of the respondents with high water
quality consider the solution to be unimportant in their areas, while only 16%
with medium water quality and 7% with low water quality consider it to be un-
important, Again, with enforcement of existing regulations as a solution  Table
25!, S0% of the respondents with high water quality consider the solution to be
unimportant, the corresponding figures for medium, and low water quality being
13% and 7't respectively. It thus appears that solutions to the problem of deteri-
orating water quality are perceived to be important only after the water quality
has deteriorated to some extent.
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TABLE 24 - WATER QUALITY BY ADDITIONAL WASTE TREATMENT PLANTS
AS A SOLUTION TO THE PROBLEM OF DETERIORATING WATER QUALITY

Unimportant Somewhat Important
Important

5
33,3%

3
20. 096

7
46,74*

High Quality

22
15,95

Medium Quality

6
6,95

Low Quality

*row percent

TABLE 25 - WATER QUALITY BY ENFORCEMENT OF EXISTING REGULATION AS A
SOLUTION TO THE PROBLEM OF DETERIORATING WATER QUALITY

Unimportant Somewhat Important
Important

0 6
0.0% 50.0a

High Quality 6
50%*

Medium Quality 32
23.0%

Low Quality 14
16. I' t

*row percent

18

13.0$

6
6. 9%

22

15.9%

15
17.2%

94

68, 14

66
75.94

89
64, 094

67
77, 04
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IV. CORRELATION AND CLUSTER ANALYSIS

Bivariate correlation analysis in a manner similar to cross-tabulation pro-
vides a single coefficient that describes the association between two variables.
In cross-tabulation, the strength of the association is determined by observing
the joint frequency distribution of the two variables, while in bivariate cor-
relation analysis the strength is indicated by the magnitude of the coefficient
and the level of significance. Kendalls tau rank-order correlation coefficients
were computed for a number of variables, with the objective of examining two-
variable relationships and as input to partial correlation and cluster analysis
subprograms. Listwise deletion of missing data was used so that the coefficients
would be based on the same sample size. A correlation matrix for all the vari-
ables defined was not obtained because listwise deletion of missing cases would
reduce the sample size drastically.

The variables in each empirical group were clustered using the hierarchical
clustering program available in OSIRIS*. The objective of clustering is to group
together variables with similar attributes so that one can discover general pro-
perties of the cases analyzed. For example, the eight issues in the destruction
of resources can be grouped into four clusters and the destruction of resources
can be attributed to inadequate effluent treatment, poor land use practices,
poor methods of solid waste disposal, and beach and slope erosion. The contribu-
tion of each cluster to the destruction of resources can be seen by obtaining
the combined frequency distribution of all the variables in each cluster. Simi-
l.arly, five of the fourteen issues in the utilization of resources can be con-
densed into one cluster that indicates one of the major problems in the use of
resources is the lack of good quality shoreline areas for public use.

The criterion for clustering is the correlation between each of the variables
clustered. A clustering from M to M-I clusters is obtained by putting together
those two clusters for which the minimum between cluster proximity is the maxi-
mum over all pairs of clusters. The minimum between cluster proximity is the mini-
mum of correlations between pairs of variables from the two clusters, The hier-
archical clustering program in OSIRIS gives values of "ratio" and "proximity
level" for each level of clustering. "Ratio" is a rough index of the arbitrari-
ness of clustering, The larger its value the lesser the arbitrariness. "Proxim-
ity level" is the criterion for clustering at that given number of clusters. It
is the maximum of the between cluster proximities in the previous clustering.

 i! Issues in the Destruction of Resources

The correlation coefficients and the levels of significance for variables in
the destruction of resources are shown in Table 26. Hierarchical clustering of
these variables produced the following four gzoups at a proximity level of 0.31
and ratio of 0.625.

OSIRIS= Organized Set of Integrated Routines for Investigation with Statistics
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26TABLE

IN THE DESTRUCTION OF RESOURCESPISSUES

VAR006 VAR007 VARP08 VARGP9 VAR010 VARP11 VAR012 VAR013

PE 4256+ 0.1778
O,pplea p ppl

0.0340
0.246

VAR006 0.2787
0.001

1.0

0.4256
G.001

0.1778
0.001

0.2787
O.G01

0.2426 0.3007 -0.0371
0.001 0.001 0.227

VAROO 7 1.0

VARO0 8 0.2426
0.001

0.3GO7
0,001

1.0 0.3144
P.OPI

0. 2127
0.001

0.1660
0.001

VAR009 1.0

VAR010 0.0340 -G.0371
0.246 0.227

1.0

VARG 11 0.1178
0.009

0.1912
0.001

0 ' 1349
0.003

0.1967
0.001

0.2310
0.001

0.2728
0.001

0.2121
0.001

0.0848
0. 043

0.1311
0.004

0.3972

, 0.001
1.0

VARO 12
0,3972
0.001

0.3249

0,001

1.0

VARO 13
0.2633
0.001

1.0

0,3144
0.001

0.2127
G. 001

0.4467
0.001

G.2416
O.GG1

0.3087
0.001

0 Based an sample number of 185
* Kendall correlatian coefficients
*e level of significance

0. 1660
G.G01

0.3638
0.001

0.3518
0.001

0.2884
0.001

0. 1178
0.009

O. 1967
0.001

0,4467
0.001

0.3638
0,001

0.2121

0.001

0. 1912
O. 001

0. 2310
0.001

0.2416

0.001

0.3518
0.001

0.0848
0.043

O. 1349
0, 003

G. 02728
0.001

O. 3087
0. Gpl

0. 2884
0.001

0. 1311
0.004

0. 3249
0. 001

O. 2633
0. 001
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�! Water pollution due to inadequate municipal sewage treatment and
water pollution due to inadequate industrial sewage treatment .

�! Water pollution due to agricultural runoff, sedimentation due to poor
land use practices, and the threat of thermal pollution.

�! Pollution of both land and water due to solid waste materials, and al-
teration of shoreline by filling or dredging.

�! Beach and slope erosion.
It is apparent from this and the one-way frequency distributions that beach and
slope erosion is a distinct issue in the destruction of resources. Also, in-
adequate municipal sewage treatment is an important issue in residential as well
as industrial areas.

 ii! Issues in the Utilization of Resources

One-way frequency distributions identified decreasing land available for
public use, inadequate accessibility to the shoreline, and poor quality develop-
ment adjacent to the shoreline as some of the more important issues in the utili-
zation of resources. It is seen from Table 27 that these issues correlate well
with each other. Cluster analysis produced the following four clusters at a
proximity level of 0.331 and ratio of 0.85:

�! Inadequate accessibility to the water's edge. Conflicts over land
uses by competing users, poor quality development adjacent to the shoreline, de-
creasing land available for public use, and inconsistency of contrasting land
use within the shore xone.

�! Congestion and inferior facilities in recreation developments.
�! Reduced enjoyment of shore areas due to erosion prevention structures

and inadequate adoption of transportation systems to the shore zone.
�! Lack of proper marina facilities and lack of port facilities,

 iii! Issues in the Plannin of the Wise Use of Resources

The correlation coefficients for issues in planning are shown in Table 28,
Cluster analysis provides the following four clusters at a proximity level of
0.396 and ratio of 0,75,�! inadequate emphasis on water-oriented environmental planning by all
levels of government; lack of interagency cooperation with regard to this matter;
a piecemeal approach to planning-solving of immediate problems with no long-
range comprehensive planning, and lack of planning methods, goals, policies, and
user identification values.

�! Meed for state or province-wide roning of shorelands.
�! Lack of resource information.
�! Lack of zoning and building regulations.

 iv! Benefit of Certain Growth Factors Under the Current Social and Economic
Conditzons, an t e E ect on Future Water alit

Correlations of variables relating to the benefit of growth factors is
shown in Table 29, There is fairly good relationship between variables defining
protection of water quality, preservation of existing natural shoreland areas,
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TABLE 28

ISSUES IN THE PlANNING FOR THE KISE USE OF RESOURCESN

VARO 24 VAR02 5 VARO 26 VARO 2 7 VARG 2 8 VARO 2 9 VARO 30

VAR02 4 1. 0 0.5606'"
Pplaa

O. 3960
0.001

0. 3687
O. 001

0.2921
0,001

0.2821
0.001

VARO 2 5 0.4564
0.001

VARO 2 6 1.0

VAR027 0.2821
0.001

0.3337
0.001

0.3284
0,001

1,0

1.00. 3490
0. 001

0. 3418
0.001

VARO2 8

1.00. 3394
0.001

VARG 29 0, 3GO
0.001

1.00.5113
0.001

0,4116
0,001

0.3868
0. 001

0.5416
0,001

0.4292
0.001

VARO 30 0.413
0.001

N Sample number 228
* Kendall correlation coefficients
"* level of significance

0.5606
0.001

0.3960
0.001

0,3687
0.001

0.3469
0.001

0.4564
0.001

0.2921
0.001

0,3462
0.001

0,2934
0.001

0 ~ 3469
0. 001

0. 3462
G.001

0.3337
0.001

G.3490
0.001

0.3000
0.001

0. 2934
0. 001

0. 3284
0, 001

0. 3418
0.001

0. 3394
0,001

0. 413
0. 001

0,4292
0.001

0.5416
0.001

0. 3868
0. 001

0.4116
0.001

0.5113
0.001
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TABLE 30

VAR141 VAR142 VAR143 VAR144 VAR145 VAR146

VAR141 1. 0 0.3220*
0.001+*

0. 3295
0.001

O. 2214

0.001

0.3220
0.001

VAR142 0. 3637
0. 001

0. 2438
0. 001

1.0

0,0968
0.028

0.0073
0.442

VAR143 1.0

1.0VAR144

-0.0374
0.229

0.6127
0.001

1.0VAR145

0.0073 -0.0374
0.442 0,229

1.0VAR146

Sample number 178
Ken@all correlation coefficients

level o f signi ficance

0. 2395
0.001

0.1767
0.001

0.1783
0.001

0.2914
O.G01

0.2438
0.001

0.0688
0,086

0.0548
0.139

0.3637
G.001

0.3905
0.001

0.4205
O.G01

0.0968
0.028

0.1767

G.001

0.0688
0.086

0. 3905
0.001

0.1783
0.001

0.0548

0.139

0.4205
0.001

0.6127
0.001
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and more control of development. Also, the construction of nuclear and fossil
fuel power plants are correlated and are not considered to be beneficial in
the respective areas, Table 30 gives the correlations for the effect of the
growth factors on future water quality. Three clusters were obtained from these
at ratio of 1.0 and proximity level of 0.364,

�! Recreational growth and agricultural development.
 Z! Industrial development, construction of nuclear fuel power plants,

and construction of fossil fuel power plants.
�! Urban growth.



V. SUMMARY AND CONCLUSIONS

This report documents the results obtained from the analysis of a survey
questionnaire sent to 650 units of government in both the United States and
Canada. Each of these units of government have jurisdiction over Great Lakes
shoreline. The survey questionnaire establishes a base of information regard-
ing a range of water resoux'ce problems as perceived by governmental units in the
Great Lakes in 1971-72. Three hundred responses were received and coded for
analysis.

The survey analysis identified the following important points:
i. Inshore water quality is rated by respondents as medium or lower quality

in 92't of the cases with 35% of the respondents reporting low or very low water
quality,

ii, Water pollution due to inadequate municipal sewage facilities is re-
ported to be the most important factor responsible for the deterioration of
water quality in the Great Lakes.

iii. Thirty-four percent �4't! of the respondents from agricultural areas
reported the inshore water quality in their area to be low or very low quality;
however, agricultural runoff is not perceived to be an important problem by the
various units of government.

iv. A perceived need exists for making more land available for public use
along the Gxeat Lakes shoreline. This public use includes recreational
development, parks, and wilderness areas.

v. Land-use policies and zoning ordinances at the local or higher levels
of government are perceived to be important for the preservation of natural areas
for present and future generations.

vi. Inadequate accessibility to the water's edge, conflicts over land uses
by competing users, poor quality development adjacent to the shoreline, decreas-
ing land available for public use, and inconsistency of contrasting land use
within the shore constitute one significant cluster of issues associated with
the utilization of resources.

vii. Inadequate emphasis on water-oriented environmental planning by all
levels of government, lack of interagency cooperation with regard to water-
oriented planning, a piecemeal approach to planning, and a lack of planning meth-
ods including goals, policies and user identification values are issues which
constitute a significant cluster associated with planning for the wise use of
resoux'ces.
viii. The need is perceived to restrict excessive real estate development along

ghe shoreline of the Great Lakes.
ix. The most important solutions for the problem of deteriorating water qual-

ity in the Great Lakes are as follows;
a. More funds to build additional wastewater treatment plants
b, Stricter enforcement of existing water quality regulation

Increased coordination among existing units of government
NOTE: Creating of new agencies ranked lowest as a solution to problems
of deteriorating water quality.

x. The analysis of the survey data identified the following groups as
being important in aiding the maintenance of water quality:
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State agencies and regulations
Conservation groups
Professional plannexs
Federal agencies and regulations

It is important to note that the strongest perception of being IMPORTANT and
AIDING in the maintenance of water quality is for the state agencies and regu-
lations. There is essentially zero perception of state agencies and regulations
hindering the maintenance of water quality.

xi. The analysis of the survey data identified the following groups as
being IMPORTANT and HINDERING the maintenance of water quality:

Real estate developers
Industrial corporations
Utility companies

The real estate developers were polar opposites from the state agencies
and regulations cited in  x! above. Namely, real estate developers are perceived
to have the strongest orientation toward hindering the maintenance of water
quality with essentially zero perception of this gx'oup aiding in the maintenance
of water quality.

«i,i. Two variable analyses identified certain key variables as factors
contributing to the deterioration of inshore water quality. These variables are
population density and land use. As population density increases, water quality
decreases; as the degree of industrialization increases, watex' quality tends to
decrease. The analysis of the data demonstrates that population density signifi-
cantly affects water quality in any land use pattern. On the other hand, the effect
of land use on water quality is pronounced only in the high population density
areas and where industrial use predominates.

The survey questionnaire developed for this research project has provided
many useful insights into the nature of resource utilization as perceived by
units of government within the Great Lakes Basin. The data base itself consti-
tutes a major reference point against which one may observe changes in attitudes
and perceptions over time. While the analysis to date has focused primax'ily
upon water quality as a dependent variable, it is anticipated that other inves-
tigators with other interests, for example, landscape architects, urban and re-
gional planners, land-use planners, and environmental policy analysts will utilize
the data base to focus upon Great Lakes Basin research topics of specific interest
to these individuals*. In order to facilitate such utilization of the data base,
a complete set of the data has been provided to Social Science Division, Canada
Centre for Inland Waters, Burlington, Ontario, Canada.

Emphasis must be placed upon developing innovative policy for the preser-
vation of enhancement of water quality throughout the Great Lakes Basin. A
component of this innovative policy needs to be to assure that coordination and
planning among existing units of government is effectively implemented .

*SEE "Shoreland Management in High-Risk Erosion Areas", Michael R, McGill, Coastal
Zone Management Laboratory, The Univexsity of Michigan, 1974.
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It would be highly desirable to survey again the same units of government in
l977. At, that time, both the Water Quality Agreement between the United States
and Canada as well as Public Law 92-500, the U.S. Federal Water Pollution Con-
trol Act of 1972 will have been in existence for five years. One measure of
the effectiveness of both these legislative devices would be the changes in
attitudes regarding water quality in the Great Lakes Basin,
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APPENDIX 1

DATA PROCESSING

The processing of survey questionnaire information requires coding the
information in a convenient form so that it can be easily entered into the
computer. This essentially involves defining variables representing the
questions in the questionnaire, determining the domain of values for each of these
variables, and assigning numeric or alphanumeric codes for these values. The
questionnaire contains eight questions  Appendix 2!, and from these eight ques-
tions 196 representative variables were defined. A listing of the variables,
the codes, and value labels used for each variable appears in the listing of the
datafile, QUESANAL  Appendix 3!. Except for the identification number, numeric
coding has been used for convenience.

The coding of questions 1 to 4, and question 8 is straightforward as evident
from the listing, and will not be discussed in detail. The questions pertaining
to the effect of various vested interests on the maintenance and improvement of
water and shoreline quality  ¹Sa, 5b! have been subdivided to define the following
three variables:

 I! The effect of a group, whether it aids or hinders the maintenance
and improvement of water quality,

�! The degree of influence of the group in the area, if it aids,
�! The degree of influence of the group in the area if it hinders.

These variables appear in the listing as variables VAR035 to VAR112. VAR035,
VAR038... have the same values, labels and codes, and missing values, VAR036,
VAR039,.....,.are coded in such a manner that if the response to VAR035 is �!,
t'hen VAR036 would be coded as �!, and otherwise it would be coded depending on
the value indicated in the questionnaire. Similarly VAR037, VAR040,..... are
defined in such a manner that if the response to VAR035 is  I!, VAR037 would be
coded as �!, and otherwise, any of the values 1 to 5 or 7, 8 as indicated in
the questionnaire. Codes 6,7 and. 8 denote the missing values for the variable
UAR036, VAR039,....VAR037, VAR040,......VAR112, In the instances where no
answer has been indicated as to whether the group aids or hinders in the main-
tenance of water and shoreline quality, but the influence of the group has been
indicated, the response has been coded as 'failed to answer'  8!, since the
latter two variables have no meaning without values for the former.

Question ¹6 in the questionnaire pertains to the possible solutions
perceived to be important in preventing the deterioration of water quality. This
has been coded as two variables to determine if the respondents are favorable
to the solution indicated and, if so, the degree of importance attached to the
solution. Translation of the response into codes has been as follows: If some
of the solutions have been checked and the other left blank in the response,
the ones checked are construed to be 'yes' and the other 'no' and have been
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coded as I and 2 respectively. However, if no response is indicated for all
the solutions in question 6, the case has been coded as 'failed to answer' for
all the variables defining question 6. Variables VAR127 and VAR128 have been
uniformly coded as 'failed to answer' unless indicated 'not applicable' or other
solutions have been indicated. Variables VAR113 to VAR128 define question 6.
If the response to VAR113 is 'no', coded as �!, then the code for VAR114 is
�!, 'not a solution' due to the nature in which the variables are defined.
The same holds for VAR113, VARIIS,...VAR127 and VAR114, VAR116,...VAR128 .

Question ¹7 on controversial issues in water quality management evolved
from the screening of the issues indicated in the 177 questionnaires returned.
Its coding follows essentially the same pattern as question ¹5 and needs no
further amplification here.

Statistical Packa e for the Social Sciences SPSS

The Computing Center memo ¹269  Appendix 3! describes the set up and use
of SPSS on MTS. For a detailed description of the statistical programs and the
input out facilities available on SPSS, the reader is referred to the SPSS
Manual �!. The data file QUESANAL contains the control cards for running
SPSS and the data cards from the 300 cases coded. All the control cards have
columns 1 to 15 as the control field, and 16 to 80 as the specifications field.
Continuation cards must begin at column 16 or after. All the variable labels
on the VAR LABELS Cards have been condensed to conform to the requirement of a
maximum length of 40 characters. The codes used for the values each variable
can take appear on the VALUE LABELS card. These labels again have a length
limitation of 20 characters. A MISSING VALUES Control Card has been used to
include situations where the respondents did not give the required information,
or where the particular variable has no relevance in the respondents area of
jurisdiction. SPSS has a number of options available for processing cases with
missing information.

The coded data can be input on SPSS either in fixed or free field format.
Fixed field format has been used for punching on cards the data for the 300
cases. Fixed format implies that the value for a particular variable must
appear in the same position on the card for each case. The format specifications
are shown in the listing of the file. There are four cards per case, and the
first ten fields on eachcard are used for the ID number, so that, in case the
deck is accidentally dropped, it can be rearranged.

SPSS system files can be created from card or card-image input, and the
details of this are given in the Computing Center memo ¹269. Features on SPSS
allow subsequent modifications of the data base, such as addition or deletion
of cases and variables, creation of subfiles, etc. Some examples on creation
and utilization of SPSS system files on MTS are shown below.

Two temporary sequential files say -A and -B must be created prior to
making an SPSS run. The SPSS system file should be a sequential file. The follow-
ing commands accompanied by the dictionary and data cards will create an SPSS
file SPSSFILE from a batch run.
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$ CREATE -A TYPE ~ SEQ SIZE ~ 10P
$ CREATE -B TYPE SEQ SIZE 10P

CREATE SPSSFII,E TYPE ~ SEQ SIZE ~ 10P
$ RUN 1CPR:SPSS 1 -A 2 -B 4 SPSSFlLE
SPSS CONTROL CARDS...

SAVE FILE

FINISH

The listing of the dictionary from file QUESANAL given in APPendix 2 shows the
typical SPSS contxol cards needed in the creation of a file from batch run.
There must be a SAVE FILE card before the FINISH card in SPSS control state-
ments everytime a new file is created, or when the file is altered and the
altered file is to be saved. If the data are in the file named DATAFILE and
the control cards are in the file CONTROL, then the following commands will
create a SPSS file from card image input,

CREATE -A TYPE ~ SEQ SIZE m 10P

$ CREATE -B TYPE N SEQ SIZE ~ 10P
$ CREATE SPSSFILE TYPE ~ SEQ SIZE ~ 10P
$ RUN ICPR:SPSS 1 ~-A 2 ~-B 4 SPSSFILE 5 = CONTROL

8 = DATAFILE

In this case, there must be a statement specifying the input medium to be card
image in the control statement.

The sequential files -A and -B need to be created for accessing the created
SPSS system file. After creating these, the command

$ICPR: SPSS 1 ~-A 2 ~ -B 5 ~ SPSSFILF

will Provide access to the system file. Typical comgllands that follow md tasks
that can be performed are detailed in the SPSS manual. To obtain quick access
to the file esPecially from the terminal it has been found usef�l to have a
source file of the following form.

Source file CALL

$SET ECHO = OFF

$CRE -A TYPE = SEQ SIZF = IPP
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3 - $CRE -B TYPE = SEQ SIZE ~ 10P

4 - $RUN ICRP:SSPS 1 ~ -A 2 ~ -8 3 i SPSSFILE

S - GET FlLE SPSSFILE

6 - $CONTINUE WITH *MSOURCE*

The fifth statement is a SPSS control statement and should have the file name
SPSSFILE starting in column 16. The command $SOURCE CALL would then allow access
to the file and the only statements that need to be typed in are the task defini-
tion and FINISH statements.

If a correlation matrix is to be output into a file MATRIX or for card image
output into the file, the following run command should be used.

$RUN ICPR:SPSS 1 =-A 2 = -B 3= SPSSFILE 9 = MATRIX

To create a new file NEWFILE from an existing file, the following command should

be used

$RUN ICPR:SPSS 1 =-A 2 =-B 3 = SPSSFILE 4 = NEWFILE

A SAVE F1LE card must also be used before the FINISH card.

Or anized Set of Inte rated Routines for Investi ation with Statistics OSIRIS

The coded data has been input on the OSIRIS �! system, in order to utilize
the cluster analysis subprograms available in OSIRIS. The OSIRIS I system is
described in the MTS users manual, parts I and II. The data coded for SPSS was
used to create the OSIRIS data set with a different input format using the file-
build program. With this program, it was also possible to check the data for
consistency. A listing of the dictionary file is given in Appendix 3.
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Appendix 2

Survey questionnaire

A previous request for Informotipn was sent to your agency and to numerous others
along the shoreline of the Great I.qkes early in 1970. The results of that survey
identified that following primary issues cpnfronting those concerned with managing
and planning for this area, Could you rate the impqrtance of each 'Issue for your
particular areo of jurisdiction by circling the appropriate number,

ISSUES CONCERNED WITH THE DESTRUCTION OF RESOURCES

Not

Important
in your area

Very
Important 'Not

In your oreo Appllcqblt

a! Water pollution due to inodequate
municipal sewage facilities

I 2 3

b! Water pollution due to inadequate
industrial sewage facilities

I 2 3

c! Water pol lution due'to agricultural
runoff

I 2

d! Pollution of both 'land and water due to I
d'isposal of' solid waste materials

e! Beach and slope erosion

f! Sedimentatlon due to poor land use
practices

g! Alteration of shoreltne by filling or
dredging

I 2 3 4 S

h! The threat of thermal pollution 3 4 5

~ii be opprrecioted if you can toke the time to answer the Following eight questions
an«et«n them in the enclosed, stamped return envelope. Your answers will help us

ge"eral <nsight into local perception of problems concerning the quality
ma"ag"» of the shoreline waters of the Great Iakes, We realixe that in many cases
Y "r answers wiII be of your own opinion, but we ask thot you attempt lo make there as
representative os you can of the ogency thot you reprosent,
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ISSUES CONCERNED WITH THE UTILIZATION OF RESOURCES

Very
Impor t ant

in your area

Not

Irnpor tant
in your area

Pot
Appli cab l~

a!

b! Conflicts over land uses by competing
users e.g. developer/conservationist

c! Poor quality development adjacent to
shore line

d! 4 5

4 5

I 2 3

I 2 3e! Congestion and inferior facilities jn
re crea ti on de ve I opme nts

2 3 4 5

Lack of proper marina facilities I 2

I 2Lack of proper port facilitiesh!

Inconsistency of contrasting land use
characteristics within the shore zone

I 2

I 2 3 4 5Inadequate adaption of transportation
systems to the shoreline zone

ISSUES CONCERNED WITH PROBLEMS OF PLANNING FOR THE WISE
USE OF RESOURCES

4 5a!

2b!

I 2 3

2d!

2Lock of resource information

2

I 2

e!

f!

g!

Inadequate accessibility, both functional
and visual, to the waters edge

Decreasing land available ta public use

Reduced enjoyment of shore areas due to
erosion prevention structures such as
breakwaters or retaining wa'lls

Inadequate empha~is on water oriented
environmental plpnning by all levels
of government

Lack of inter-agency cooperation with
regard to this matter

A piecemeal approach to planning-
solving of immediate problems with no
Iong range comprehensive planning
Need for state or province wide zoning
of shorelands

Inadequate zoning and building regulations
Lack of planning methods, goals, policies
and identification of user volues

I 2 3

2 3

I 2 3

4 5

4 5

4 4 5
4 5



2. Of the issues concerned with the destruction of resources which you iotas os
important, could you indicate where the source of this problem is:

in you area

outside of your area of jurisdictiof~  specify!

3.a! How does your agency rate the quality of the waters along t'h e shorelines of the
Great Lakes in your area of jurisdiction' ?

High quality � no pollution at any time of the year
Medium quality or generally high qualitv but some indications of
pollution at certain times oF the year. This does i:ot restrict human
use however.

Low quality or polluted to the extent that human use af the waters is
occasiona I ly restricted.

Very low qua'lity or seriously poilu ed to the extent thaf humoll use af
the waters would Pose a severe Ileolth hazarde

High quality - no delerioratiorf has occurred

Medium quality - some minor deterjoration has occurrecl

l.ow quality - deterioration has occurred to the extent that human
enjoyment of the shorelands is somewhat reduced
Very 'low quality - deterioration is excessive arid co isequently human
use arid erijoyrnent of the area is severely limited

Which agencies and/or groups are charged witli protecting the quality of these
waters along the shoreline in your jurisdiction?

4

fedora offices or agencies  specifyi

State/provincial agencies  specify!

Regional ager>cies e.g. special purpose agencies such as a water supply
or sewer district?

Local agerrcies  specify!

3.b! How does your agency rate the quality oF fhe shorelines and beaches of the Great
Lakes in your area of jurisdiction,



5.a! Have attempts in your area to improve and maintain tive quality of the waters along

the shoreline been aided or hinr]ered by the following type. of ",io. p, and ta w!.ct

degree? Check aid or hinder and circle the appropriate ni ni!-.'I

4 -rent dnaI

h t! a-.. nne Idiot

Appl i cable

2 3

Profess i o no I planners, landscape
architects, engineers etc,

Other civic associations

 speci fy!

2 3

3 4

Homeowners

Federal agencies and
re gu 1 at i on s

State agencies ond

regulations

Others  specify! I 2

Corservation groups

Ecology activists

Rod and gun clubs

Student groups

Real estate developers

Industria I corporations

Utility companies

Ho rdl y any
ot intiuen=;

Aid Hinder in youi area

? 3

I 2 3

f 2

I

2



5.b! Have attempts in your area to improve and maintain the q~rallty of the shoreland
and beaches been aided or hindered by the following types of groups and lo
what degree? Check aid or hinder and circle the appropriate number.

A great deal
of influence Not

App l i ca bitin your area

4 5l 2

2

Professional planners, landscape
architects, engineers etc,

3 4
Other civic associations

{specify!
3 4l 2

I 7

Homeowners

2

Federal agencies and
re gu l at i ons

State agencies and
regulations

Others  specify! l 2 3

Conservation groups

Ecology activists

Rod and gun clubs

Student groups

Real estate developers

industrial corporations

Uti I i ty com panie s

Hardly any
of in fl u en ce

Aid Hinder in your area

2

I 2

l 2

1 2
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lf your agency Feels that .'he water quality in your a! ea is detr
does it consider to be possible solutions to this problem?
these solutions rated". Circle the appropriate number,

iinrntinn,, ' at

nnpol! on 1

I ot

impr rtant
in your area

More funds to build additional
was!'e water treatment plants

3 1 5

I 2 3Stric!'er enforcement of existing
regulations and standards

4

3

2 3 4 5

3 4 5

I 2 3 4 5

3 4 5Cther  Specify!

A previous survey indicated tl>at in the next Five years, tl'.e followinn p~ ohio»s
may stand ou! as controversial issues in water and shoreline quaIity protection tn

at La!res. Please indicate the

relevant' in your area oF jurisdiction, and the exten! ro w' ic'; oui aeon - i ' as
jurl sdi cti on over these prob I ems.

jurist i c t I on

C am pl etc
Respon ! I» I! t y Responslbt '! t t

Position

1'o!

Pro Con Appl i cab l e
5I. Financing needed sewer

con st ru cti on

52. Financing needed, s!'orm
drain construction

Yew regulations aimed at
f'urther restrictinq the sources
of pol lul ion

Redistribution of responsihility
for pol l u! ion control am ona
existina government aoencies

Tive creation of new agencies
with responsibility for water
polution control

Increased leadership form publl c
oFFicials in the field oF water

qua I i! y

increased coordination of the

activities of the existing
aaencies wl-o have responsibility
for monagina the water aualits
in your area

s/

Imnri tart

II I yol>I area
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Position lurimdi cfian

1 ? 3 4 53. Industrial pollution
control

I 2 3 44. Present methods of
solid waste disposal

I 2 35. Thermal po I lutlon
control

2 3

I 2 3

4 5

4 5I I. Construction of
recreational facilities

12. Nuclear power plonts

13. Zoning

14. Preservation of
natural shoreline

6. Marine sewage dischorge

7. Erosion contra I

8. Industria I development

9. Marsh land development

10. Cluster development

I5. I and use plqnning

16. Regiona'I planning

17. Others

Not No Complete
Pro Con Applirob I e Responslb i 1 i ty Responsibl Il ty

I 2 3 4

2 3 4

I 2 3

I 2 3

I 2 3 4 5

1 2 3 4 5

I 2 3 4 5

1 2 3 4 $

I 2 3 4 S

I 2 3 4 5
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The last question is in two parts. The first part pertains to the effect of certain

factors upqn economic and social condition~ in your area. The second part

pertains to the relationship between certain factors and the water quality along

the shoreline in your area,

a! Does your agency feel the following factors would be beneficial to your area
in light of the prese~t economic and social conditions there'? If so how

beneficat would they be'? Circle the appropriate number.

Very
bene fi cia'I

Not

bene fi ci al

3 4

I 7

Preservation of existing natural
Shore land areas

4 5

4 5

2 2More control of development

"No growth" policy

I 2 3The construction of nuclear

fuel power plants

I 2 3 4The oonstruction of fostt fuel
poWer plants

2 3

I 2 3

2 3

Urban growth

Recreational growth

Industrial development

Protection oF water quality

Agricultural development

Mining operations

Qther  specify!

2

I 2

2

3 4 5

3 4 5

3 4 5

3 4 5
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b! Oaes your agency feel that any of the following factors will prove detrimental

lo the future quality of the waters along the shoreline in your area? If so

how detrimental do you feel they will be'? Circle the appropriate number,

Pot Very
De trirne nta IDetrim en ta I

I 2 3 4 S

I 2 3 4 5

I 2 3

I 2 3 4The construction of nuclear

fuel power plants

I 2 3The construction of fosii
fuel power plants

Urban growth

Recreational growth

Industrial deve lopment

Agri cul tura I development

Mining opera tians

Other  spe c i fy!

I 2 3

I 2 3

4 5

4 5

4
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Please complete the information requested below, and return along wit".

the questionnaire.

Erie

3. The area under your jurisdiction can be classified primarily as one of

the following:

Re crea t i ona!

Wild

Re si de n t i a I and in du st ri a 1

4. Type of government associated with your agency?

Township

County

State or Provincial

Reqional

City Federa I

5. The population density of the area under your agency's jurisdiction, in

number of persons per square mile?

I . Location of your age ncy?

U,S.A.

Canada

2. Lake in your area of jurisdi cti on?

Ontario

Michigan

Huron

Superior

Indus tria I

Residential

Agri cu I tura I

Less than 20

20-49

50-99

100-499

500-999

Greater t ho n 1000
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Appendix 3

Listing of SPSS and OSIRX$ system files

DATA FILE WIZH 300:ASES
L Y !3 OF DAI'A FROM QJ ESI !ORNATE 8 RES. OVSES

CRE ATIOM IF

QUKSANALrANA
303
VAROO'1 TO Vh
V AR001, llSA
VARO02r LAKE/
V ABOO 3, AREA/
VARO04rGOVFR
V AROOS, P1PUL
VAR006r DKSTR
V A 8007, DEST3
VAROaR,DESTR
VA8009, DESTO'
VAR010r DEs'rR
VAR011, DENTS
V AR012, D ' STB
V AR01 '3, DES I'R
VABO14r UTIL
Y AR015, 07I L
VAR016r UTIL
VAR017, UTIL
VAR018 ~ UTIL
V A801~, UTI I.
V A'R020r UTTL
V ARO21, UT IL
V A R 02 2 r 'JTI L
V AB023, Ul'Il.
VAR024rPLG:[
V AB02 5, PLG: L
VABO26rPLG:P
VAR027,PLS:H
VAR02B,PLG:L
V AB 029, PLG: I

~ VA8030rPLG:L
VAB031, AREA
VAR03~ r WQ AI,
V ARO33, QUAL
VAR034r hGCY
VAR035r MT K,
VAB03I! r MTCE,
V A,P.037r MTC E,
VAROSBrMTCE,
V AR 039, IITC E,
VARO40,'ITCE,
'V AR041, MTCE,
VAR042r MTCEr
VABO43r MT" Er
VAB 044, STCF.,
V ARO45 %T:E
VAR046r HTCEr
V AB047, HT:E,
VARO48rHTCEr
VAB049rNTCE,
VhBOSO,HTCEr

RUM
F! LE VA.'I ~

OF CAS ES!
VARIABLE LI S'I'
V A 8 I.AHELS

R19r!
R CANADA/

HIHS AGENCY/
ATION DEV SIT Yr PERSONS PER SQ MILE/

RES:WP,INAD,tIJVIC SEWAGE Fh=LZS/
RFS: wPrIMAD I IDL sEN AGE FA-Lrs/
RFS.' WPr AGRIC ILl'URAL RUNOFF/
RES: POLL N LAHD, WAZEH; SOLl J !f AS l'E/
PES: BEhCH AND SLOPE EROSTON/
RFs: sEDIII ~ P30R LAND llsE PRA:rI Fs/
RES:SHORE ALTERM BY FILLING, DROG/
BES:rHBEAT 3F THERMAL POLLIIrIOV/

RES:!NADEQ ACCESS 73 W Al'ERS EDGF/
BFS::OHFL 3VEB LND U3Er:OMP K73 USERS/
RES: POOR QUAL DEV ADJ I'0 SHORELINE/
BFS:DK" LAND AVAIL FOB PUBL JSE/
RES: ONGSI'N, I HFERIOR FAC TM R EC DEV/
BFS. REDO EN J OF SII3RE; BKWTMS, 8KI' ilLS/
BFS:LACK OF PROPFR MARINA FACLTS/
II Fs: LhcK oF P RDPER PORT FA:Lzs/
RFS.:O!fTRSTG LAND JS E ~ SHORE ~ '3HE/
RES: INAD ADAPTN OF ZRNSPN I'O SHORF/
NAD EMPH if ZB ORIEI'D ENVL PI" ALL GOV L EV FLS/
ACK INTER-AG Y C33PN, WZR ORID ENVL PLG/
CEIr EAL APPROACH MO LOr HG RGK 3MPR PL;,/
KFD S EATE 38 PROVCE WIDE ZNG OF SHR/
ACK OF RESOURCE INFORMATION/
NAD ZONIMG AND BEA 8 RK" tJLATIONS/
ACK PLG METH ~ GOLS, POLCS, ID USER VALUES/
OF JURISDICTION/
ON" SHORELINE ~ YOUR AREA 3F JJRISDX I'IOM/
3F SHRLINE B"HS YOUR AREA OF JURISDN/
PROT ilQ AL3NG SHRLXHE IN Y3UR JURISD%/
IFtPBOUIIZ 3F IIQ: CONS KRVAEXOM 83UPS/
IfIPBOVMT OF ifg: CONS ERVH GBPS ATD/
TNPB3VMT 3F NQ'CONSERVN GRPS MINOR/
IMFR3VMT OF ifQ: ECOLOGY ACTIVXSI'S/
I,'IPBOVHT 3F WQ.ECOL A ZVSTS AID/
IMPROV'87 OF ifQ:ECOL ACI'VSTS HINDER/
IHPB3VMT 3F !fQ:ROD AND GUH CLUBS/
I fIPB3V "lT 3F WQ RODr G JH Cf U BS A ID/
IHPB3VMT 3F ifQ: 83D, GUN CLUBS HINDER/
I rIPBOVMT OF if Q: PROFL PLHR, Elf R, ARCH XZ ECTS ETC/
IHPB3VrIT OF WQ: PLNR S, EN BS AI D/
I FIPROVNT OF if Q PL MRS r EHGRSr HX M D EB/
IIVPBOVMT OF WQ:OI'HKR CIVI" ASS3"/
INPBOVMT OF WQ:OTHER CXV ASS3C AID/
IPIPR3VMT 3F NQ:OTRR XV ASSO: HXHDR/
IflPBOVtlT 37 WQ:SEUDENI' GROiJPS/
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V Aff 051<
VAR O ! 2,
v Aff 053<
VAR 054 <
v AP OS%,
VAPO~6,
vaROr7

VAROSH<
v aB OS9,
VAR 060,
VAR 061,
VARO62,
v ARO63,
V AR064,
VAR 06'5<
VAR O66,
vaRO67,
vaR068 ~
v aR069,
vaRO7O,
vaRO71,
v AB072 ~
vAR073,
V JlR074,
V a R 075<
vaB 076,
vaB 077,
v aB 078,
VaR079,
V aROBO,
vaR081,
vaRO82,
vhR083<
vaRoe4,
vhBOR5<
VAR086,
Y aR087,
YAROBR<
V aR 089<
vaRO9o,
V aR 091 ~
U ARO92,
V aR09 3,
vaR094,
vaRO95<
vAR 096<
vaR 097<
vaR098,
VAR 09 4<
VARVOO,
va:> 101,
vaR102,
vaB103,
VAR104

~7:P,,

NTC E,
'IT:F.,
NT E,
,"ITC E,

!fTC E,
'fTCEr

MT F<
.rCF,,

NTCE,
!IT E<
'fTCF.,
NTCK,
NTCE,
N7CE,
NTC F,

NT:E,
NTCE<
NTCE,
NTCE,
NTCE,
NTCE,
NTCE,
NTCK,
NTC F<
NTCE,

NTCE,
NTCE,
<fTCE,
NTCE,
NTCE,
N'TCP<
NT" E,
NTCE,
NTCE<
NTCE<
NT" E,
NTC E<
NTCE,
NTCE<
NT E<
NTCK<
NTCK,
NT E,
NTCE,
NTC 8<
NTCE<
NTCK,
NT' E<
NTCE,

HTC E<
NT E<
NTC E,

INPBaYNT 3F MQ:Sl'UDENT GBAUPs ATU!
I N P F 0 v N 7 3 F w Q: s 7 Ij D 7 G B 0 U P ' 'f I ff D E R /

INPRavNT 3F ffQ:REAL KsI'ATE DEvE LPBs/
I NPBOVN7 OF WQ: BL KST OKVI,PBS AID/
! NPBav'f 7 3F w Q: BL Es7 DEvLPRs H INDff/
INPPovN7 OF lQ: Ho.".Ko<I NERs/
TNPB3VNT OF WQ: Ha.'fKOifffEBS hID/
I NPBov NT oF w Q: ffANKDA HERs HI!f DER/
INPBOVNT 3F fifQ: INDUsTRIAL:QR PNs/
rNPBOVNr OF wg:INDL coRPNS ATD/
INPBOVNr aF WQ: INDL ORPNS HINDER/
INPRav NT OF wO: UTILITY cONP Av TKs/
INPR3VNT aF WQ: UTIL ' ONPA!IIES AID!
INPBOVNT OF WQ:UFIL CORPS HI%DER/
INPBOVNr 3F Wp. FED A CYS AffD RKGLNS/
! NPROVNI' OF <I g: FK D AGCS < REGLE S AID/
INPR3VNT 3F wO: FED hacS, BFGLN3 If!NUB/
INPBOVNI' OF w Q:srhr F AGcs A'fD RKGLMs/
INPR3vNI' aF wQ:s7 A :s,REGLNs AID/
INPBOVN7 OF Wg:51 AGCS,BEGL!fS HIffDER/
IflPR3VNT OF ffQ:07ffKRS/
I NPROVNT OF ff Q: OZ HERS AID/
INPR3VNT 3F ffQ:OI'HFRS HINDER/
TffPR sH RLND BcH Q: coNs EBvN Gff 33Ps/
INPB SHBLND, BC' Q: ONSVN GB PS h ID/
INPR SHRLND< BCH P;COHSVN GRPS HIIf DR/
INPR sHBLND<BcH g: K oLoGY A "I'IvI sI's/
INPB SHRLffD< BcH Q:Eca ACI'vsZs AID/
INPB SHBLND,BCH Q: E 0 h 7 VSTS H! NDB/
INPB SHBLND<BCH Q:ROD AND GUN CLUBS/
INPR SH RLIfD BcH Q: ROD ~ GUN:LJBs ATD/
INPB sH BLND< BCH Q: ROD< GUN cLB HINDB!
INPB SH RLND ~ BCH Q: PLNRS, ENG RS< KTC/
INPB SHRLND BCH Q:PLNRS EN RS, AID/
INPB SHBLND, BCH Q:PLNBS, ENGRS, HINDER/
INP R sHRLND< BcH Q:01'HKR cIvI" Assoc/
INPB sHRI.MD, BcH Q: 3TH B =! v as sac AID/
INPB sHRLND ~ BcH Q:OFH CIv ass3c HIND/
INPB SHBLND< BCH Q STUDENT 383UPS!
I NPB sH BLND, BcH Q: sI'U DENT GRP s AID/
TNPB SHRLff0< BCH Q:SFUDT GBPS HINOEff/
INPR sff BLND, BcH Q:REAL EsT DEYLPRs!
TNPB SffRLND< BCH Q: RL ES7 DFYLPR AI 0/
INPB sHRLND< BCH Q:RL ES1' DEvf. HINDR/
INPR SHRLND< BCH Q: HONEONNEBS/
I NPB SfIBL ND ~ BCH Q: HON EON NERS AI D/
INPR sHB[ND< BCH Q: HONEoff NERs HINDER/
Il',PR SHBLND, BCH Q: IffDL COB P!fS/
! NPR SH RL!f D< B~'f Q:! NDL:ORPNS AID/
I'NPR SfIRL'fD, RCH Q:INDL CORPNS HIff DR!
INPR SHBLND< BCH g: UI'ILITY:ON PANIES!
INPB SHRLND< BCH Q:UTIL CONPS A! D/
INPB SHBI,ND,BCH g:UTIL =ONPS IfINDER/
! ffPR sHBLND, BcH Q:FED AGcYs< REGLNB/
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VAH1 >'>,
UJP1
VA' 1,'1,
VA' 1' ~r

V 't'' ~ ~ ',
Vtt '1

V A<' 't'

Vh+ 'J ri't

VAR1? t?,
VAR171,
VAR172r
VAR 173,
VAR 174 ~
VhR 175r
vhR176,
VhR177,
V AR178,
VAR179,
VAR180r
VAR 181,
V AN 182,
VAR113r
VAR 184,
VAR 'l8 t r
VAR186r
VAR187,
VAR188r
VAR189r
V AR190r

VAR191,

VAR 1o2,
V AR193,
VhR 194
VAR 195,
V A1196
VAR'}01

VAR002
�! CON
vhR003
TXOHA.L
VhR004
�} PKD
VAR005

99 �!
VAR006
SON HAT
NOT hPP
VAR031

AIL ED T
VhR032 ~
�! VER

LlJ F LA HF! e
N �} SUPERIOR

TU RAL �} RKCREA

  !! REGIONAL

03-499 �} 500-9

Pr YOUR AREA �!
'fPr Y3UR AREA �!

~H 1 AND 2 �! F

�! LOW QUALITY

SOLIfJ WAS!'KS PRESl:,HJ' J'R1'H, METHODS;PRO/
tt,'tt 'WA." ".'"'' f'i .. ' " ' J' lF'l7 HEI'HODS ON/

. i" "'- V'L J 4 'lJ.'',..: "Il:' '' '.. P tJ.LfJI'TON/

't ' 'I'' I <I '' [ ~ - ' j

R~E/

i ",'~tf"", ' - t ' . 'I'. '.,'> i i i'-Lf
g'fT ' tg' PQg QT92

,". ~ ' '~ I 0 N " J N ~ R 0 L; C > "f /
CAN".'R VSL ISSUF.S: INDUST'" .I A J. f}EVKLOPHE NT/
I HDIJSTR! AL DKV KLOP HKHI'; PRO/
INDUSTRIAL DEVKLOPHKNI":ONf'

CONTRVSL ISSUES:HhRSH LAND DEVKLOPHENT/
NhB SH LhND DEVELOPHEHTI PRO/'
HARSH LAND DEV ELOPHE NI'; CON/
CONI'R V SL I SSU E S: CLUSTER DE VE LOP RENT/

CLUSTER DE V ELOPNEN I'; PROf
CLUSI'FP DF VLL3PNKN7; CON/
CONTR V SL ISSUES: CONS TRfJCI' TOH r REC FACLI'S/
CONSrRJJC ION 3F f}CCREAIZONAL FA=Lrs;PRO/
CONS! R»C<J:ON Ol RECREATIONAL FACL!'S; CON/
CONTR VSI. ! SSUF S: NUCLEAP P J WER PLANTS/

NUCLE A R POW 8 R PL AN" PRfJ/
NJJCLF'AP P'3WER PLAN; C3N/
CON1'R VSL ! SSU ES: Zl}NINGi!

EON IN G; PR3 f
ZOHIH G; CON /
CONTR VSL ! SSUES: PI<8 VN r NATURA L SfJO'J ELI HE/
PRESF,HVAR ION 3F' NAI'f1RAL SHORELINE; PRO/
PRESER VA I' IOH 3F HAT fJRAL SHORELINE;:ON/

CONTRVSI, ISSlJKS: LAND USR PLANNINGf
LAND lJSE PL ANN ING' PRO/
L% N fJ USF', PL A NNT KG; CONf
CONTR VSL I SSUES: R 8" ZONAL PI A NNZNG/
REGIONAL PLANNZHG; >RQ/
. ' GZONAL PLANNING; CON/
� } US A �! CANADA �} .J."':;"Or,' Nf
�} ONTARIO �} ERZF �} HfJRON �t NZCHIGA
HF"T! HG HATERS �} VNKHOWH/
�! I HDUS TRIAL �! RESIDE'%TI AL �f A" R ICU i
 '5! iJZLD �! RFSIDL AND ! NDL �} fJNKNOWH/
 '1! 1'OMHSHIP �} COlJNI'Y �! CITY �! STAJ'F.
ERhL �! 3THER S �! UNKNOWN/
�! LESS r HAH 20 �} 20-4 9 �} 50- ~ 9 � } 1
GT 1000 �! UNKNOWN/
TO Vh B030 �! UNZIP ~ YOUR flRE h �} HOI' V IH
IHP,YOUR AREA �! IMP, YOUR AREA �} VERY I
LICABI,E �! FAILED TO ANSWER/
�! YOUR hREh �! OUTSIDE YOUR AREA �! 83

0 ANSWER/
VAR033 �! HIGH QU ALII'Y �! llEDIUl 3UALIIY
Y LOJJ QUhLITY �! FAILED TO hHSWFR/
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yhllp3% {1! FEDL AGENCY �! STAI'E
ICAL AGE!!CY �! FED 0 STATE AGCS t6! FE

9! S
� 1! FED ST E LOC IQCS {12! FED ~ SF R R E AGCS �3! FED,LOC, RE h

QCS �4! ST, RE"   LO AG"S �5! FED,ST RE,, 5 LO- I CS �6! FAILED
Tt! A NS 	ER/
IR035, VARO!R,VAR041, VAR044, VAR047

VAR062 VAR065 VARO6q VARp71 ~ VARO74 VIR077< VAROBO< VAROR3 ~ VAR086
VARpt!g VIR092 ~ ylRO95 VARQgg ~ VARlpl,yhR104,VIRT07iVART10 tl! AID  
2! HI HOER �! !IPF IPPLICABLE t4! FIII EP
yAR036 yARp3g yARp42 yAR045 VAR04B yAR051< VAR064~ VAR057+VAR060~
VARpg3, VIR066 VAR069 VIR072,VARG75,VAR079, VAROBT< VAR084>VARGS7 ~
V At�90 VARG9 3, Vht'.096 ~ VIR>99 ~ VAR 1 P 2, V ART 06 V ARTGB VA" 111 �!
FLUEttcK t2! v LII'FLE IHFL JEttcE �! sANE IItFLUEtt E $4! GooD AHF DF
r	~L tS! .".Rr AREAL AP ISPL t6! 'HINDER t7! ttar IP,LICASLE  B! PIII.E
tl FO IttSZERr
VAH037, VARP4 PyVARP43~ VA8346~VAH049, VIRP52, VAR055, VAR09B, VAR061g
y ARGY 4, VAR05'7, VARO70, VAR073, VAH076, Vl RQ79, VARPB2, VA R085, V AROB3 g
VARO41,YAR094 YAP097 VARTGp,vhR103 YART06,VIRTP9,vhR112 {1! 83 XH
Fl UE!tCF. t2! V LIl'I'LE INFLUE!tCE �! Spf'E IHPLUENCE �! "OOD ANT OF

IlIPLUEHCE {5! GRF DEAL OF IVFLUE'FACE t6! AID t7! NOT APPLICABLE
1!! FIXLSO rp ARS!tERr
VAR113 ~ VAR115,VART17, VAR119 ~ VIR121,vhR123, VAR125,VAB127  T! YES
{2! Ro t!! F Ir LED To Also ER/
VAR 114~ VAR116 ~ VAR118, VAR120,VAH122,VhR124, Vl8125, VART28 �! UMIFIP
YOIj8 AREA �! NOT V INP YPUH AREl �! SllliVAF IH~P YOUR AREI �! I

NP YOUR AREA tS! VERY INP ~ Ypt!R IHEh �! M3 F I SDLUTIOtt {7! FAILED
TO I ISSUER/

YAR12~ To v I R'140 �! 40F REHE PrcI AL t 2! Y LITT'LE BENEFIT �! sPN 8
AT 13E	EFI L �! R EN EF ICI h L t9! VF RY BEV HFI CI AL f5! RIOT APPLICh BL8

t7! FAILED T< ANS!tEPr
V I R14 1 TA Vh R14R   1! N'lT PETR I%EM I'h L �! NOT V PEI'8 INEttTL �! SON
lthT DETRIWT'L �! PFTR INVMTAL  9! VFRY DEF9INE!!I'IL �! ttOT' APPLI" I
SLY. t7! FAILED T3 htts	ERr
v A8149, YAH152, vlR l %5, vaR19R, YA tt161, vhR16 4, VIR157, va R170, YAR173,
VAR176,VAR l79,V hP1R2, V ARTHUR, V h8189 VAR191, VhR194 �! PRO �! "PÃ
t 3! HoF APPL rcl RLE �! FAILFD T.l AHsltER/
V AR 1 90 ~ VAR 1 5 3, V hRTS6, V ART'59, VA R16 2, V hR 169, V AR 16 9, VA R17 1, VAR 174 g
V AR177, VAR180, VA!'TH3, VAR 1 86 VIR1 t!9, VhF192, VAR'! 95 t 1 ! ttP RKSPOttSXB
ILTTY �! V LIT>LE FFSP �! SONE RESP �! GOOD h5T OF RESP t5! 0
%PI F+E RFSP  ~! CP!t �! HOF APPLICAt!LE  9! PAI1 ED T3 IHSMER/
vht	51, vhR154, VhR157, VAR160, vhR163 ~ YAR165, VAR159, vAR172,vAR1'75'
y hR178, VIR191.vhRTB4, VAR197,VAHT 90r VAR193 ~ VIR196 �! N3 RESPOtt SIR
ILITY �! V LIFT! E RE"P �! SORE RESP t4! OOD ANT OP RESP �l 0
PLFTE RESP  <! PR3 �! i!Or hPPI ICABLE f9! FAILED TO AMSMER/

YALU>s vA8001 To VA R005 �! /YARP06 TA YIRP3a <6,7! rvARP31 t4! /VIRP32 vlR033
�! /VA11034 �6! /VA RP 35, VhH03B, VhR041, VARP44 ~ VARP47 yARP5P yARP53 ~
yl8056 VAR059,VAR062, VARO65 VIR068,VIR071 ~ VARp74 VAR077
VARORO>VAR083~VAR086>VA8089~vhR092 ~ VAR095 VAR09B VAR<pl yhR104
VAR107. VIR» 0 t3,4! iyAR036, VIR039, VIR042, VAR045, VgR048,
V AROS1~ VAI054,VAR057, VIR060, VIR063,VAR066, VARpg
'V . � Vl <Tpd VA ~11! ~ VA 037 ~ VAR J40 V~ �, �, �" ' ~ 0%5~ VA8049~VA o~2 ~

7 ' v I- 370 ~ vhR073, VRR076,vI~079<
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I V PUT F38 tIAT

R EPFEITIIH THE INPIIT POIINAT PROVIDES FOR 196 V ARIABLES. 196 HILL BE READ
VPCnROS  ICAIIOSI! PER CASF.. A ZAXr~ai aF 80 i=OLU~NS' ARE USED Oe h RECORD.

INPUT TAEDIUM C AR 0
R FAD I!I PUT D ATA

VAR082 VAR085 VAROHB VAR09l VAR094 VARG97,
VAR109,VAR112 �,7 ~ 8! /VAR113, VhR115,VAR117,
VAR125 ~ VAR127 �! f VAR114, VAR116, VAR118,VAR1
y VAR12R,VAR129 TO VAR148 �,7! fVAR149, VAR15
VAB164, VAR16 7, V AB170, VAR173, VAR176, VAR179,
VAB191, VAR194 �,4! rVAR150, VAR153, VAR156, eh
VAR168, VAR171, VAR174, VAR177, VAR180 ~ VAB183,
VAR195 VAB151, VAP154 ~ VhR157 VhR160 VAR163,
VAR175 VAR178, VAR181, VhR184,VAR187, VAH190,
FIXED �0K r> F 1 ~ 0 ~ 1K' BF1 ~ 0 q 1 Xi10Pl 0 1Xe 7P1
. 0 ~ 1X,3P1. 0, 1X,3F'1.0, 1X,3F1.0,1X, 3F1 0. 1K'
flGX,F1.0g 1X,3F1. Og 1X,3F1.0,1K,3F1.0,1X,3P
I t3'P1 ~ Or l Xr3 F 1 0 ~ 1K' 3F1 0 ~ 1Xi 3F1 ~ Oq 1X q 3F1 ~
3F1 ~ Oi 1X ~ 3P1 ~ Oi 1Xi 3F1 ~ Og1 Xi3F1 ~ Of 10Xi3F1 ~ 0
F 1. 0, 1X, 2 F1. 0, 1 K, 2 P l. 0, 1X ~ 2F1. 0, 1X, 2F' l. 0, 1
1.0/10X, 3F1. 0$ 1 X f 3P1 ~ 0, 1X,3 F1. 0,1 X, 3F'1. 0, 1
. 0, 1Xg 3P1. 0, 1X,3P1.0 ~ 1X, 3Fl. 0 ~ 1X, 3F1.0, 1K/
g 1K,3P1 ~ 0,1X ~ 3F1.0!

VAR103,
VAR119,
20, VAR1
2, VAR15
VAR182,
8159, Vh
VAH185,
VAR 166,
VAA193,
.0, lx, 3
3F1.0, 1
1. 0, 1 x,
>r lxr 3F
,1X,2P1
X, 2Pl. 0
X, 3 F1. 0
3F1.0, 1

VA R 1 03, V h R106 ~
V h II 121, VAR123 f
22, V AR124, V AR126
!, VA R 158, VAR 161 g

VAR185,VAR183,
R162, VAR 165'
VAR189, YAR192i
VAR169r VAR172+
Vh F1 96 �, 7, BI
F 1. 0, P2. 0, 1X, 3F 1
X, 3F 1 Og lXg2P1 0
3F1. 0,1X ~ 3Fl. 0, 1
1. 0, 1X, 3F l. Oe 1Xs
.0.1X,2F1.0,1X ~ 2
, 1X, 12F1. 0 ~ 1K,BP
, 1 X,3F1. 0,1X, 3F1
X, 3F1.0, 1X,3P1.0
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Nev Version of SPSS

[ Note: The programs coaprising SPSS and the documentation
thereof tincluding this Computing Center "leso 269! are made
available to HTS users by the Center for Political Studies of the
Institute for Social Research. The Computing center is not
responsible for the documentation or the «ainte na nce of SPSS
programs, and hence cannot offer rebates should these programs
fail to perfora as described. Nor are Computing Center
counselors able to assist SPSS users. Users vho need assistance
should refer to the section "Counselinq" on page
2 H. A. @likes, Editor, Computing Center.]

Version 4 of the Statistical Package for the Social Sciences
 SPSSJ is nov available on HTS This is a copy of the SPSS
Version 4 that vas adapted for HTS at the University of Alberta.
SPSS vas originally developed by Norman A. Nie, Dale H. Bent, and
C. Hadlai Hull at Stanford University. This NTS version vas
implesented at the University of Hichigan by Daniel Ayres and
William Hurphy of the Departsent of Sociology, using computer
funds contributed by the Center far Political Studies of ISR.

SPSS is an easily used, veil - documented package of basic
statistical capabilities for the social scientist; it vas
primarily designed for survey research vork. but meets many other
needs. The general areas of capability include:

aa easily used recoding and index generation facility

a variety of univariate distribution displays and
statistics

bivariate frequency displays including a direct method
for producing n-vay tables, vith a nusber of
non pa ra metr ic sta tist ics ar a ilab le

production of Pearson product-moment correlations, or
Spearsaa or Kendall rank-order coefficients, in matrix
fora if desired

- partial correlation

su3.tiple regression

Gut tsaa sca liag

factor analysis
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SPSS has a uniform user-language and program structure vhich
considerably facilitates perforning several statistical
operations vithin one job. It pezaits the use of alphabetic
names for variables, and alphabetic descriptions or labels of
nuaeric codes. Input data aay be a BCD f ile stored on cards, an
SPSS system file or a type-0 OSIRIS dataset. These features make
SPSS very useful for both instruction an4 research.

~cu gent ation

The SPSS aanual vas published by HcGrav-Hill and is
available through the local Ann Arbor bookstores for $6.95.
 Nie, Norman; Bent, Da le H.; and Hull ~ C. Hadlai, Sta~jsticag
Pack~ac fo~. ghe facial S jc~cey, HcGrav-Hill, Inc., 1970.! That
aanual has been corrected and expanded hy tvo update manuals to
include features in Version 4; these tvo update nanuals are
available f roa:

Patrick Bova
National Opinion Research Center
University of Chicago
6030 South Ellis Avenue
Chicago, J Llinois 60637

31 2-684- 56 00

Contact Dan Ayres aornings  phone 764-7501! or Bill murphy
afternoons {phone 764-5561! at the Sociology Departaent.

~H~Coag~~gn~ge Needeg ~o Run S~SS

SPSS is stored on ccid ICPR. SHUN ICPR: SPSS L' necessar y
logical I/O assignaents] [PAR nnnnn] vill call in the systea.

~g jcCC.~f0- Ups; ~~~tg ut

Input SPSS control cards and BCD data.
Note that the BCD data is included if aud
only if "INPUT HBDIVN CARDS" is
specified.

Printed output.

Input type-1 OSIRIS dataset dictionary
file. Note that this f ile is applicable
if and only if an <OSIRIS VARS" control
card is specifie4.

The f ollov i ng in puts/outpu ts and a ssocia ted logical I/O
units are used:



-78-
CO R P O'I I N G CENTER R 26 9 SB/k LR 03- 20- 74

Input BcD data or input type-1 osIRIs
dataset data file. Note that this file
is applicable if and only if an "INPUT
RKDXUR" other than cards is specified, or
an "OSX RZ S VlBS" control car d is
specified.

Output card-iaaqe data. Note t ha t t b is
file is applicable if and only if a
<VRITE ClSES< control card is specified
or correlation aatrices are to be saved.

Standard SPSS systea data input file.
Note that this input is used if and only
if a "GET FILE fdnase" control card is
specified; t be f ile or de~ice specified
on that control card is attached
internally by SPSS and thus /gee n~t ggyd
& ltd' IRCRifiRO. EG %he MR» RQ+~aa d ~

Standard SPSS systea data output f ile
Note that this output is used if and only
if a "SIVE PILY fdnaae" control card is
apecif ied; the file or device specified
on that control card is attached.
internally by SPSS and thus dynam ~cCt need
ta ha aaeakfiei in Xke LRK maaaa4-

Sequential scratch disk files are
autoaatically created by SPSS and
attached to logical units 1 and 2. These
need not be specif led in the RUR coaaand.

'l 6 2

1. Logical I/O units 5 and 6 are typically assigned to files
only vhea executing froa a terainal.

2 Tapes, if used for aay input or output, aust be aounted and
positioned to the correct file  s! by the user prior toissuiag the SRQN ICpR:SpSS...> coauand. The tape should be
labeled ~ or the user should issue

RCONTROt ataPe naae~ FRT=fat  blksize,lrecl!
before issuing the "RRUR ICPR:SPSS..." conaand.

The paranetar specified in the NRtt1 coaaand after "PAR " is
the nuaber of bytes of vork storage vhich is to be sale available
for SPSS procedures Suggestions as to the size of thi.s
paraaeter vill be found on page 292 of tbe SPSS annual. Default
size is 80,000 bytes, vbich is too large  and expensive! for aost
prog ra a s ~
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3 If an 0SIR IS dataset is input and is on tape, the <ape a ust
be standard labeled vith the dictionary in the f ice preceding
the data file, and the tape aust be positioned to the
dict ion ary f ile.

If an OSIRIS dataset is input and the 4ictionary and data
files are on disk, then the files aust be unLybeled and
unblockad Thus< files genera ted by OSIRIS II cannot be used
directly into SPSS; rather, the ICPB:COPt should be used to
reaove labels and unblock.

POS E~e f i le noe DS N d snaae FNT= 0   8000!

6. If a tape is used for the output SCD data or correlations,
the tape control coaaands should include:

POSN=+file no> DSN=dsnaae FBT FB {size,80!

vhere size is a nultiple of 80.

7 It i.s generally a better idea to SCOPY data cards to either a
tenporary or peraanent file before issuiag the $RUN IGPR:SPsS
coanand. This allovs the user to specify an estiaated nuaber
of cases Nhen this is done, the file to vhich the data vere
copied aust be speci fied as unit nuaber 8 on the $RUH coaaand
and an <INPUT HEDIUH DISKS control card aust be specified.

8. If an output SPSS systea file is to be stored in a disk file,
the user need not $CREATE the file before running SPSS. The
disk file naned on the SAVE 1'ILE control card vill be created
as a sequential file by SPSS if it does not already exist.
Xf it does exist ~ it vill be capt ied bef oge the data are
saved. For large f iles+ there is a great aonetary advantage
to creating a f i.le of the proper sine before running spss.
It is aarginal for f iles of fever than f5 pages. If the file
is created before the run, it aust be created as a sequential
file. Failure to do this vill result in an error convent,
and no file vill be saved A rough foraula for the file size
is ~

~ page ~N~V~~+3 I llggSgS + 3
1000

vhere:~ mvaRS is the nunber of variables to be saved.
NCAS ES is the nunber of cases in the f ile.

vill usually result in a file vhich is souevhat
necessary, depending on the nunber of variable and

included in the file The HTS STR UNCATE coaaand
be used to tria off unused space at the end of the

This fornuln
larger than
value labels
shou ld then
file.

5 If a tape is used for the output SPSS systea f ile, the tape
control coaaands should include:
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l. 1

cET FILE file naae

Ia the NTS version of SPSS, the file naae specified on the
IET FILE control card is the naae of the disk sequential file
 including ccid if necessary! or the pseudo device narc of
the tape roluae that contains an input SPSS systea file. The
naae nay be 17 characters in length, including <CCID:" if it
is a shared file. See Note 2 in the sect!. on "HTS Coanand
Language Needed to Run SPSS

162 1

FILE NAME file naae [file label!

In the NTS version of SPSS ~ the FILE NAHE control card is
alrays optional, even «hen an output SPSS systea file is
being generate4. Any file naae or label specified is stored
internally in the output SPSS systea file and used in the
printout vheaever the systea f Qe is used.

3i 1 16

SAT E FILE f ile naae

In the ITS version of SPSS, the specification field of the
SA VE FILE control card contains a f ile nane, as indicated
above. This file aaae is the nane of the disk file or the
pseudo 4erice naae of the tape volune that is to contain the
output SPSS systea file. See Notes 2 and 7 in the section
"NTS Coaaaad Language Nee4ed to Rnn SPSS."

XQ1II! I 'ilg" C IKLLCIOL

The control ca r ds are:

optio na! ETS coaaa ud

This coatrol card returns the user to HTS coaaand node. Xf
an NTS coaaand is given in coluans 16 80, the coanand is
eaec ate 4 and control is iaaediately returne4 to SPSS. If
coluaas 16-80 are blank, a return is sade to NTS coaaandnode, and NTS coaaan4s are read froa ~SAONCEr  Mote the
+SOURCE+ aay ot aay not be the sane file or derice as the

Tro ner coatrol cards hare been added to the ITS rersioa of
SPSS to allov easier debugging of the SPSS progran itself and to
allo«users to «rite their ovn SPSS procedures vhich use SPSS
fi.les aad I/O routines.
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unit .frOS vhiCh SPSS iS readln9 cOaaands.! In the seCond
Cane< the user nuet innue a iRRST&RT connand to return to
SPSS ~

I
Ln eranple of the uae Of the 82S COntrOl Card to print
internedlate tine and cost iufornntion is sho»n belov.

iSET TDS OR
$8lhl XC PN: SPSS PAR< 4000
RTS; $DISPLLI i
GET FILE 2CR&:RRC
RTS $DISPLLT 5
CODRBOOK EDUC
RTS iDISPLLI j
PINXSS
iENDPILE

Thn RTS control card caa also be used to nount and disnount
tapes, thus saving sone noney for jobs vith long elapsed
tiaea

5HOURT rack 9TP ~T+ voL~volid
$RIR ICPR:sPSs PLR 4000

GET PXLR OTa

firqt procedure
RTS . 5RRLR&sR w+
PINISI
$RRDPXLR

l62i 1

LCCOINT account nueber

this control card is used to change the account nunber f roa
»hich SPSS procedures are loaded. It vas intended nninly for
ayatea aaintenaace, but users »ho vish to vrite their o»n
SPSS procedurea nay also fiad lt useful.

Rorsall.y» SpSS procedures are loa4ed fron account Icpi. The
LCCONT control card allo»a a user to change this. Ln
exasple is she»a belo»:

Zn the .eraaple above» the user has read in data usinq a

5RUI XCPRcSPSS
&ceo UI T
QS RR1
LCCOORT
SLRCIRLLS
STLTISTXCS
PIRISH
$RRlr Xa,s

pawaOOO
IXXX
 optional paraneters!
IC PR
aee, EDUC, RacE
LLL
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ro ran located in f ile IIII:USER1 ~ SPSS loads and executes
i his file vhen it reals the VSEB1 control

carl. after reading the data iato the proper teaporary i e,
USER1 returns to SPSS The second accoUNI' control carl
iaforss SPSS that tbe renaiader of the procedures in the run
are to be loaled froa files on account ICPB.

The entry points QSER1 through USERS are available f or those
vho vish to use thea vithin the context of SPSS. Infornation
on hov to do this aay be found on pages 328-332 of the SPSS
annual. The nased coaaon sections used by SPSS vill be found
in tbe file ICPR. SPSSCHN' ~

&Is Sxamlm

To ran SPSS in batch> using input data on cards and not
request ing a n y out pn t data:

5 8 UN ICPR:S PS S Pa R~n

{SPSS ccntrol cards, including "INPUT NBD IUH
calos" !

REaD r NFUT UaTa

 data car ls!

{nore SPSS control cards!
FINISH
5ENDFILE

2. To run SPSS in batch ~ using an input OSIRIS dataset on a tapeand outputtiag aa SPSS systea file on another tape:
5NOUNT

request to noun t tape containing an OSIRIS dataset, e.g.
C00001 9TP «OSIRIS«VOL=5 POSR~SUBVEY ~ DICT

reguest to aount tape to contain output SPSS systenfile< e.g.
c00002 9TP «oUT«BrNG=IN voL=2I1 DsN svRvEY ~ s
POSN «'EOT ~ FRT~U  BOOO!

RENDFILE

5R UN xc PR: s Ps s 7~ «osxR Is «8 ~«osIR Is«P a R= 4000

{spss control cards including an "osIRrsV aRS... " carl and a "SaVE FIL E «OUT«" card!
FINISH
SENDFILE

'To rua SpSS oa the terninal, using an SFSS systea file ontape as input aad outputting a BCD file:
SROUNT

request to aouat a tape containing an SpSS systen file,
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e. y.
C000D2 9tP err~ VOL 271 POSN=SURVRY S

SBNDFILE
SRUTI ICS'8:SPSS %~SETUP 6~ePR[1T+ 9~ePUNCH4'

Pile SETOP shonld contain the SPSS control cards includinq a
«QBT PILE ~'I$4'+ ca@4 an4 a "NRTTB CASES ~ ~ card
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