














Subdividing the information in Figure 17

into the areas discussed in the Physiog­

raphy section, we can make some com­

parisons of the visual character of the

vegetation of these areas.

The vegetation in Area A is highly

diverse with mixed conifers, pure pine

stands, and mixed deciduous. The com­

plexity of the' visual environment is

increased by this added complexity in the

vegetation.

Looking at Area B, the portions of

vegetation emphasize the landforms in

the southwesterly directions. The tops

of the hills have aspen-birch communi­

ties with pines, while the valleys are

marshes and bogs with spruce and fir.

Area C is characterized as having large

aspen areas and areas of pines with

mixed conifer and aspen-birch areas

scattered throughout, but not in such a

complex mixture as is evident in A.

There is an obvious divide in the vegeta­

tion types in ~rea D, marking where

there are soils changes. The northern

portion with drier soils has pines and

aspen-birch cor:nmunities, whi Ie the

southern portion shows largely mixed

conifers and true black spruce swamps on

the more acidic soils.
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Area E has a predominance of one

community group--the aspen birch-type.

Both Areas F and G have largely black

spruce and mixed conifer types of cover.
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Development

Man has visually altered the natural

landscape through various forms of

development. The mining in Area E

represents the extreme effects of these

development activities. In the rest of

the study area, as Figure 18 illustrates,

there is relatively little existing develop­

ment except roads, rai Iroads and some

small mining towns.
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Landscape Composites

To illustrate the composite of the land­

forms and vegetative relationships, Fig­

ures 19, 20, and 21 are presented. These

cross-sections illustrate the composites

of landforms and vegetation. Their

locations are illustrated on Figures 1/-1-,

16, 17 and 18.

Each section shows the characteristic

landscape cornposite of the area and the

character of its interface with adjacent

areas. The top section which is deline­

ated with vegetation shows a IOta I

exaggeration of the landforms to illus­

trate the potential influence of that

form on percepti on of other forms. The

smaller darker section below shows a I

to I relationship, or true section of the

same area, to show the real character of

the land forrn as seen by the eye. The

scales below the sections show the infor­

mation that was taken from Figures 1/-1­

and 16 to describe the cornposite charac-·

ter of the section while referring it back

to individual elernents of the area in

plan. Since the cross-sections occur

alrnost totally within the MDNR

"detailed study area," we have shown the

more refined vegetation data on the

scales and have illustrated the vegeta­

tive images accordingly.
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Figure 19 shows Areas A and B. The

rugged and cornplex character of Area A

contrasts with the rolling hills and

repeated vegetation types of Area 8.

Figure 20 shows sections of the flat

outvvash plain area of C located up

against the Elllbarrass Mountain area on

one end and the gradually rolling transi­

tion into the moraines of A on the other

end. The pines and lowland brush as well

as the stunted black spruce give the area

an open character. Area D, by contrast

to Area A, is an area where the moraines

are drawn out over the land negating

their effect. The Vennillion Moraine

seelns inconsequential by cOlnparison.

Much of the area is shown as open rnarsh.

Finally in Figure 21 sections through

both Embarrass lv\ountain and Area Fare

shown. (The porti on of Area G that

occurs in the study area would look Iike

F.) In studying the section for Area E as

it changes into Areas C and A, there is a

rnarked contrast in the elevation from C

to E, but not as marked frOl'TI E to A.

The section illustrating Area F shows it

as flat and swampy with the greatest

density of vegetation cover of all the

areas.
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Visual Conditions

Figure 22 shows perspectives of the

visual forms of the land. These perspec­

tives translate the landscape element

composites into examples of visual

conditions which are present in the study

area. The perspecti ves have been ver­

tically exaggerated, similar to the

exaggeration used for the landscape

composite sections. The vertical exag­

geration makes it possible to illustrate

the landforms, which in reality are

sornewhat flatter.
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FOUR
VISUAL DESIGN CRITERIA

With the understanding of the design

limits of copper-nickel mining compo­

nents and with the illustration of the

range of probable study area visual con­

ditions, it is now possible to establish

visual design criteria; which if followed

wi II allow the State to control the

amount of visual change which copper­

nickel mining wi II cause to the study

area.

The criteria deal with design on two

levels: regional design of the study area,

which we shall call siting or location; and

design of the components themselves.

These criteria are meant to be used as a

preview of what the vi sual change to a

site under consideration for component

location would be. With the use of these

criteria the relative visual desirability of

siting the component can be assessed and

balanced against other siting forces.

These criteria are the basic design prin­

ciples, which if applied, will minimize

the visual change which component siting

would cause to the existing visual envi­

ronment. The automatic application of

these criteria will not assure a visually

acceptable environment. Visual aesthet­

ic acceptability depends upon the public
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belief that copper-nickel mining is

necessary and beneficial. With that

understanding, the design criteria have

been developed upon the following

premises:

o It is futile to attempt to cosmetical­

ly solve mining component and land­

scape condition incompatibility.

Improper location cannot be solved

by component design.

o While it is not possible (nor perhaps

desirable) to hide components of the

size required, there are places in

which the impact or visual change is

less disruptive. Thus regional de­

sign, or location, is more irnportant

than component design in mini­

mizing visual change.

We have used the srnelter buildings to

illustrate regional design criteria be­

cause the structures are relatively static

in component design and limited by

engineering constraints. Thus, siting is

the only means by which visual impact of

these components can be controlled. The

smelter is also the most flexible of all

the structures in location as discussed in

Chapter Two, and therefore stands a

better chance of being located in any of

the visual conditions described in Chapt­

er Three. Waste rock piles or tailings

l



basins, whi Ie sornewhat flexible in loca­

tion, are also flexible in component

design as shown in Chapter Two, Figures

II and 12. Waste rock piles can be split

up into small or large piles, put in bogs,

etc. all of which drastically changes the

visual character of the component. The

same is true for tailings baslns. In effect

then there are innumerable variations on

the waste rock and tailings basin compo­

nent design concepts and these compo­

nents, after being properly located in the

region, should be designed to fit the

visual ch.aracter of the surrounding land­

scape elements.

We have presented the design criteria

with regional design considerations first.

Criteria I through 5 deal only with

siting. Criteria 6 and 7, in addition to

being siting considerations, also take into

account design of the components as a

means of fitting in with the surrounding

environment to minimize visual change.

While it is recognized that component

locations will be based primarily upon

other . environmental and engineering

considerations, it is preferable that visu­

al design considerations be taken into

account early in the trade-off planning

process, rather than as an after thought.

Since it is not believed that visual design

compatibility will be paramount in the
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trade-offs which need to be made in

siting decisions, this methodology real­

izes that visual design conditions will not

always be optimal, and allows the appli­

cation of design criteria in a cumulative

manner. That is, the more criteria which

can be followed, the less disruptive the

visual effect of component siting will be.

Successful application of these criteria

depends upon the user. Essential to the

proper use of these criteria is an under­

standing of basic design fundamentals,

experience with previous application of

design criteria, and a thorough under­

standing of the mining industry. A

designer must be capable of recognizing

the conditions to which these criteria

apply, and be aware of those situations

which require study beyond which these

criteria can address.

Through repeated appl ication of these

criteria and adaptation to solve unique

visual situations, it is hoped that these

criteria will be refined ·and expanded.

Repeated application will uncover addi'­

tional possibilities as well as limits.
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Angle of Vi ew

I. Components should be sited at the

lowest practicable elevation relative

to the surroundi ng topography.

This criterion addresses the topographic

relationship between potential observer

viewpoints and component elevation.

Components viewed below the horizon

line cause less visual change to the visual

setting than components viewed above

the horizon line. When the si Ihouette of

the component breaks the horizon, the

component attracts visual attention.

This is especially true when more of the

component is above the horizon than

below, as a result of a low angle of view.
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Observer Distance

2. Components should be sited as far as

possible from important observer

viewpoints.

As the distance between an observer

viewpoint and a component increases the

component becomes less significant in

relation to the other elements in the

observers field of view. The distance

beyond which the component ceases to

be perceived as a significant element in

the field of view is affected by most of

the other design principles in this chap­

ter, but could be approximated with

additional research and empirical test­

ing.

Application of this criterion requires not

only mapping existing human use areas,

but should also consider potential human

use areas as well as intensity of use.

Further evaluation of the relative sensi­

tivity of the human activities to the

visual change caused by mining compon­

ents would provide the relative

importance of maximizing observer to

component distance from one use area,

as compared to the importance of maxi­

mizing observer to component distance

from another use area, when that choice

is requi red.
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Line of Sight

3. Components should be sited relative

to important observer viewpoints

such that the line of si te to the

components is interrupted by natural

elements.

An interrupted or screened view of a

component results in less change to the

visual environment than does an uninter­

rupted or unscreened vi ew of the same

component. There are a Iarge number of

opportunities for taking advantage of

natural topographic features and vegeta­

tion, as described in Chapter Three, for

screening views. Application of this

criterion requiries knowledge of location

and relative importance of existing and

potential human use areas as described in

criterion 2 above.

It is possible to create screens for signi­

ficant viewpoints, but in most cases such

screening would be costly, and the costs

would need to be balanced against the

, costs of siting the component in a loca­

tion which is screened from significant

viewpoints by natural topography and/or

vegetation. If vegetation is planted as a

screen it should be located as close as

possible to the viewpoint to accomplish

maximum screening relative to the ob­

servers angle of view. It should also be

60

planted as soon as possible to allow time

for growth. The advantages of the fast

growing seasonal screen of the deciduous

species should be weighed against the

year-round screen of the slower growing

conifers.
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Freguency of Views

4. Components should be .sited in loca­

tions with infrequent viewpoints.

Components which are visible from many

viewpoints result in a greater perceived

change to the visual environrnent than

components si ted such that they are

viewed froln only one viewpoint. Appli­

cation of this criterion requires knowl­

edge of location and relative importance

of existing and potential human use areas

as described in ~riterion 2 above.

Dispersed cOlnponents have a greater

probability of being frequently viewed

than does a single site for several com­

ponents. Several dispersed components

may in sOlne cases be visible from one

viewpoint. This situation is certain to

severely change the visual environment,

and should be avoided if possible.
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Development Level

5. Components should be sited in areas

which have already been disturbed

by development.

The study area is not heavily developed;

most of the study area is in a natural or

undisturbed state. The most disturbed

visual settings are the iron ore mining

areas, and the cities with their related

commercial, residential, institutional and

other structures. It is likely that devel­

opments such as these wi II tend to

expand if copper-nickel mining becomes

a reality in the study area.

It is preferred that copper-nickel mining

components be located in those land­

scape settings which have already been

disturbed by iron ore mining activities,

thus preserving the natural areas for

existing and future recreational enjoy­

ment.
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Size and Shape

6. Components should be sited in land­

scapes with forms similar in size and

shape to the form of the com­

ponents. Components with flexible

visual design alternatives should be

designed similar in size and shape to

the surrounding landforms.

Similarity in size and shape is one of the

most important design criteria for mini­

mizing change to the visual environment.

Structures should be sited in areas where

the landscape elements are as similar in

height to the structures as possible.

Other components should be designed to

be very similar in size and shape to the

surrounding landforms. The basic config­

urations are illustrated in Chapter One,

Figures II and 12, but there are Inany

variations on these basic designs.

Height, area, and side slope should be as

similar to the surrounding landforms as

practicable.
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Color and Texture

7. Components should be sited in land­

scapes with colors and textures sim­

ilar to the color and texture of the

component. Components should be

designed similar in color and texture

to the surrounding landscape ele­

ments.

While it is futile to attempt to solve

siting and other component design

incotnpatibilities with cosmetic texture

and color applications, the use of sirnilar

color and texture can do a great deal

towards minimizing change to the visual

environlnent when many of the other

design criteria are also complied with.

The use of color and texture on struc­

tures is illustrated in Figure 29. Surface

texture can be made compatible with

surrounding elements with a variety of

materials. Surface color can be coordi­

nated with the background planes which

relate to structure surfaces when viewed

from significant viewpoints.

The use of color and texture is very

important to waste rock pile and tailings

basin design. When waste rock or tai l­

ings are stored in visual enviromnents

which are highly vegetated, it is desir­

able that the waste rock piles and tail­

ings basins also be vegetated.
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FIVE
CRITERIA APPLICATION

We hove shown that visual aesthetic

design criteria cannot separate the con­

sideration of regional design from corn­

ponent design. We have shown that

component design and perception are in

fact dependent upon the setti I1g and the

visual conditions of the landscape in

which the component is sited. We

therefore presented siting considerations

as a guide for designing the study area

visual environrnent, followed by compo­

nent design considerations as a guide for

fitting the cornponents to the selected

sites.

The next step then would be to assess the

suitability of siting each type of mining

component within each of the visual

conditions in the study area. With proper

identification of human use areas within

the study area and with the use of

cornputer progra:ns, components could be

hypothesized at virtually every point in

the study area, and the visual suitabi Iity

could be assessed and rnapped. Identifi­

cation of the human use areas and

evaluation of the sensitivity of the

human activiti es to visual change are

beyond the scope of this study.

We can, however, rate the desirability, in

tenns of Criteria 5, 6 and 7, of siting

mining cotnponents within the landscape
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conditions described in Figures 20

through 22. The other criteria cannot be

considered because they require identifi­

cation of human use areas. We can also

suggest component designs within each

visual condition which would further

minimize visual change. These desirabil­

ity ratings can be used in siting consider­

ations, to be balanced against other

siting forces. The suggested component

designs wi II serve as a basis for designing

within the actual site conditions after

sites have been selected.

Regional Design

For purposes of illustrating application

of the regional design criteria, we will

rate the desirability bf siting waste rock

piles and tailings basins in each of the six

landscape conditions described in Chap­

ter Three. In addition to the six basic

landscape conditions, we will also rate

the desirabi Iity of siting components in

the transition zones between the physio­

graphic areas. These transition zones

are defined as the interface between

adjacent areas. There are eleven differ­

ent types of transition zones.

The desirability of siting these compo­

nents within each landscape condition is

further complicated by the consideration

of the three basic cornponent design

alternatives. The ratings for each land-



scape condition sometimes differ by

component design alternative. The rat­

ings in Figure 30 show the relative

desirability of siting waste rock piles and

tailings basins within each of the basic

landscape conditions and transition zones

based upon the development level, land­

form size and shape, and color and

texture.

Component Design

After the components have been properly

sited, considerations of size and shape,

and color and texture, in component

design can do a great deal to further

minimize visual change. Figure 31 pre­

sents suggested maximum limits for

waste rock and tailings basin acreage,

height and side slope in each of the basic

landscape conditions and transition

zones. The components should be shaped

to look as much like the landforms

presented in Figures 19 through 22 as

possible in each appropriate landscape

condition. For example, when dumping

waste rock in Physiographic Area B, the

piles should be shaped to look like the

drumlins shown in Figure 19, Section b­

b I' and in Figure 14.

When waste rock or tailings are stored in

visual environments which are highly

vegetated, it is desirable that the waste
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rock piles and tailings basins also be

vegetated with similar species.

The vegetation possibilities for waste

rock dumps and tailings bosins are illus­

trated in Figures II and 12, Chapter

Two. During operation the waste rock

piles on flat or sloped sites can be

vegetated by use of the mine surface

overburden as perimeter tips. The pe­

rimeter tips are usually bui It in stages,

with each stage preceding waste rock

dumping at that level. The sloped sides

of the perimeter tip can be stabilized

immediately after construction by seed­

ing with a grass and legume mixture,

followed shortly thereafter with tree

seedlings. Trees should not be planted

until the slope has stabilized, but should

be done before the grass and legume

root-matt becomes too dense for tree

establishment. The surface of the final

waste rock lift can be left to naturally

vegetate with pioneer species or can be

covered also with 6 to 24 inches of

overburden and seeded wi th an herba­

ceous mixture similar to that used on the

tips. Trees can then be similarly plant­

ed. Vegetation of waste rock dumped in

a valley or bog can be accomplished in a

similar fashion.

Vegetation possibilities for tailings ba­

sins are similar to those for waste rock.



- - -------~===----=--""'"==========~:::::::=-- -,

In the case of basins on flat or sloped

sites the dike stages could be seeded

with grasses and legumes on a temporary

basis, and vegetated permanently with

trees after the Iast Ii ft has been con­

structed. If waste rock is used for dike

construction the last lift should be cov­

ered with mine overburden prior to vege­

tation.

The surface of the tailings can be vege­

tated when the basin has reached capac­

ity. The tailings do not require covering

with overburden, but because of the

acids from sulfides, it will very likely be

necessary to spread lime to neutralize

the ph to a level ammenable to vegeta­

tion growth. The same procedure obvi-.,

ously holds for tailings stored in a valley

or bog.
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