United States Landscape Architecture
artment o

onservation
ervice

Landscape
Design

In Mined Land
Reclamation



United States
Department of
Agricu lture

Soil
Conservation
Service

Issued
Seplember 1983



Landscape Architecture

Landscape
Design

in Mined Land
Reclamation

by Carolyn Adams
Landscape Architect, SCS

Note 1

Introduction 3

Planning Considerations 4
Design Principles 6
Design Alternatives 7
Conclusion 19
References 19

Field Worksheet 20

Introduction

Reclamation of mined land offers
landowners the opportunity to re-
store drastically disturbed lands to
beneficial uses. Careful manage-
ment of the landscape resources on
mined land can improve the quality of
the environment both onsite and
offsite (figs. 1 and T The principles
of design and the techniques intro-
duced in this technical note apply to
the reclamation of mined land and
other land areas that have been dis-
turbed.
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Planning Considerations

The landscape resource of an area
includes all visible features on a
site: water, vegetation, rock
outcroppings, landforms, and struc-
tures (figs. 3, 4, 5). Consideration of
these features should help the
landowner decide how to use the
land. Regardless of the uses select-
ed, decisions about landscape
resources should be included in the
reclamation plan.

Begin planning for landscape
resource management by making a
preliminray field investigation using
the worksheet shown in the back of
this publication. Such an investiga-
tion is useful in noting potential
problems and opportunities associ-
ated with site conditions, determin-
ing priorities and alternatives, and
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deciding if more detailed planning or
professional help is needed.

The extent of the investigations
depends on the scope of the
planned reclamation and the physi-
cal characteristics of the site.

The following is a suggested pro-
cedure for considering landscape
resources throughout site-specific
planning and design. This procedure
can be varied to suit the required
level of investigation.

1. Inventory and evaluate the
landscape resource conditions
(visual resource, visibility, and
landscape use) at the site.

Landscape Design in
Mined Land Reclamation

2. ldentify potential problems such
as disruption of established uses
adjacent to a residential area (fig.
6), or opportunities such as rehabili-
tation of open dumps or retention of
a culturally or historically significant
mining structure.

3. Determine planning and design
objectives such as retaining a corri-
dor of natural vegetation or provid-
ing an opportunity for recreation.

4. ldentify alternatives that would

accomplish stated objectives and

indicate specific landscape meas-
ures for each alternative.

5. Assess the effects of each alter-
native.

The detailed investigations and
planning of landscape resources
can be summarized in a
description to be included in the
reclamation plan or environmental
evaluation. This becomes part of the
working reclamation plan and is
used as a guide for final design. The
data can also be used to develop
landscape management sketches
that are incorporated into design
sheets for planting, grading, or
overall site planning.
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Design Principles

The following principles should be
considered in reclaiming abandoned
mined lands:

. Landscape elements can
be designed to increase variety (fig.
or to maintain uniformity.

» Visual contrast. Landscape ele-
ments can be designed to increase
visual contrast or to reduce
conspicuousness. (fig. 8: vegetation

« Space. landscape elements can
be designed to increase the percep-
tion of spaciousness or of enclosure

(fig.

reduces the apparent height of a highwall.)

» Beneficial uses. The landscape
can be designed to enhance or to
limit its value for direct and indirect
uses and its capacity for multiple

uses (fig. g)

A Before

After
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Design Alternatives

All landscapes are composed of one
or more visual elements-water,
landforms, vegetation, and struc-
tures. The landowner should be
made aware of the possible ways
these elements can be used to be
compatible with each other and
serve the intended land use.

Water

Two basic types of water features
remain after surface mining: pools
at the base of highwalls 10)
and slow-moving or stagnant
water in shallow, widespread
drainageways (fig. 11) These
features have scenic value even ff
they are unsafe for contact use
such as swimming or wading. Con-
sider all opportunities for retaining
or introducing water in the landscape.

B Before

Bodies of water at the base of
highwalls are characteristically ir-
regular in depth, still, isolated, and
hidden from view by surrounding
spoil piles. There may be windrows
of spoil material at the water's edge
or in the water itself. The land near
the water is often harsh, steep,
rugged, and unsightly. Water clarity
ranges from cloudy, silt-laden water
to extremely clear, acidic water.
Clarity should be assessed in rela-
tion to that of other water in the sur-
rounding countryside.

Water in drainageways is general-
ly characterized by stagnation or in-
termittent flow, shallowness, and
confinement to linear ditches in low
areas. Drainageways generally have

After
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smooth side slopes and are more
likely than highwall pools to be
discolored from mine waste
seepage.

Treatment of the areas where land
and water meet is a critical factor in
creaiing a visual impression. People
are naturally drawn to water in the
landscape. A viewing area near water
is desirable even though direct
access may not be encouraged for
safety or health reasons.

Vegetation at the water's edge can
provide interesting reflections (fig.

guide views toward or away
from the water, enframe water as a
feature (fig. B), or emphasize its

Landscape Design in
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length or width to create the illusion
of greater surface area. The ar-
rangement of trees and shrubs can
also affect traffic patterns and fur-
nish shade.

In western landscapes where
drainageways maintain flow only
during rainstorms and snowmelt, the
darker, lusher appearance of vege-
tation near these surface drains is
an important consideration. This
color contrast forms distinctive pat-
terns and should be considered
when designing new drainageways
or modifying existing ones (fig. 13).

Landforms adjacent to water can
be manipulated to serve a variety of
functions. Earth mounds, like vege-
tation, can guide or enframe views,
create traffic patterns, and em-
phasize the water's edge.

13

D Before

Peninsulas or islands can be
formed to create interest (fig. C). Ir-
regular shapes with smooth, flowing
shorelines generally are more com-
patible with the lines of countryside

Also important is the proportion of
the water element to its surround-
ings (fig. D). A body of water can
be reshaped to reflect sky, landform
(highwalls and boulders), or vegeta-
tion.

Landforms

Landforms are usually the visual
elements most drastically modified
by mining. Landforms may vary

Pools connected 10 create
attractive water feature
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Field Worksheet: Landscape Design in Reclamation alternatives to be considered after field investigation and
Mined Land Reclamation during detailed planning and design

Planning evaluation Field evaluation Remarks

Questions Responses & Design considerations

I Visual resources
A. Landform on reclamation site

Cut slopes (includes highwalls) ( )N/A Go to question 5
1. Established cover of ( ) Yes Disturbance can have
vegetation adverse effect
( ) No Vegetation can screen or
enhance
2. Exposed rock with textured ( ) Yes Retain and/or enhance
surfaces or other visual features
iatast ( )No Modify by earth
shaping or adding
vegetation
3. Exposed cut slopes contrast ( ) Yes Reduce contrast with
with surrounding surface colors vegetation, boulders,
cobble, etc.

() No Disturbance can expose
contrasting soil colors

4. Size of cut slope affects ( )} Yes Extensive grading or
its visibility screening can reduce
visibility; selective grading or
placement of vegetation
can accent slopes

( ) No Disturbance can increase

visibility
Spoil areas (includes gob piles) () N/A Go to question 11
5. Extensive rills or gullies ( )} Yes Shaping and grading and

adding cover or
vegetation can improve
visual quality

( ) No Disturbance of spoil areas
can affect existing
drainage patterns and
cause rills or gullies
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Established cover of
vegetation

) Yes

) No

Disturbance can have
adverse visual effects

Vegetation can cover or
screen spoil area

Boulders or cobble

) Yes

) No

Retain for surface uses to
maintain visual diversity

Import for surface uses to
add visual diversity

Exposed soil or coal refuse
conirasts with surface
colors in surrounding
undisturbed areas

) Yes

) No

Reduce contrast by treat-
ment of vegetation and
soil, or by other methods

Disturbance of spoil can
expose contrasting
soil colors

Height of the spoil
disrupts the horizon with
abrupt, angular lines

) Yes

} No

Regrade to provide smooth
lines that blend into
surrounding topography

Regrading can change
relationship to horizon

10,

Size of spoil significantly
affects its visibility

) Yes

) No

Grading or screening
can reduce visibility

Regrading can increase
visibility

Subsidence or collapse areas

11.

Established cover of
vegetation in surface
depressions resulting from
subsidence or collapse

) N/A
) Yes

) No

Disturbance of vegetation
can have adverse visual
effect

Reclamation can include
filling, establishment of
vegetation, or placement
of boulders to improve
visual quality
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Planning evaluation

Questions

Field evaluation

Responses & Design considerations

Remarks

Undisturbed landforms

12

Reclamation site contains
or abuts undisturbed lands

Reclamation site does not
abut undisturbed lands but
is a small portion of a large
disturbed area {do not
respond to 12 and 13)

Undisturbed lands should
generally be left intact

Disturbed lands should
ultimately blend into
surrounding undisturbed
landscape

13.

Smooth visual transition
between disturbed and undis-
turbed lands

Retain this characteristic

Regrade landforms and
introduce vegetation, water,
or boulders for smooth
transition

Vegetation on reclamation site

Woody species

g

Site has woody vegetation

Go to question 6

Disturbance of vegetation
can have adverse visual
effects

Introduce woody species
for visual diversity or other
functional uses

Foliage dense or difficuit
to see through

Dense foliage can serve
as a screen

Introduce evergreens for
more effective screening

Woody vegetation contrasts
significantly in shape,

size, color, or texture with
native species

( )N/A
( )Yes
( ) No
( )Yes
{ ) No
{ ) N/A
( )Yes
( )No
() Yes
() No
( ) Yes
( ) No

Modity for visual compati-
bility or retain for accent

Retain existing vegetation
compatibility or introduce
contrasting vegetation for
accent
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4. Woody species controlling
erosion or stabilizing
slopes

(

) Yes

) No

Disturbance of vegetation
can have adverse effects

Consider installing woody
vegetation to serve that
purpose

5. Reclamation activities will
disrupt existing vegetation

(

) Yes

) No

Assess plant function and
consider extensive
disruption of vegetation

Minor modifications may be
possible

Herbaceous species

6. Site is vegetaled with
herbaceous species

(

) N/A
) Yes

) No

Do not respond to 6-8

Disturbance of vegetation
could have adverse
visual effects

Introduce herbaceous
species for visual
diversity or other
functions

7. Herbaceous plants contrast
in shape, size, color, or
texture with other vegetation

(

) Yes

) No

Modify for visual compati-
bility or retain for accent

Introduce contrasting
vegetation for accent or
retain existing vegetation
for compatibility

8. Herbaceous species control
erosion or stabilize slopes

(

) Yes

} No

Disturbance of vegetation
can have adverse effects

Consider installing herba-
ceous species to serve
that purpose
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Planning evaluation

Field evaluation

Remarks

Questions Responses & Design considerations
C. \Water

Marshes (includes only ( ) N/A Go to question 3
allowable wetland types)

1. Marshy areas make visual { ) Yes Retain landscape elements
transition with adjacent aiding visual transition
landforms or vegetation

( ) No Reshape landform and
introduce vegetation
to provide visual transition
2 Reclamation activities { ) Yes Avoid disruption and retain
disrupt marshy areas marshy areas as permanent
landscape features
() No Minor modifications may
be possible without loss
of marshes
Pools ( ) N/A Go to question 10

3. Clarity or color of the water ( )} Yes Does notrequire modifica-
is similar to thal in nearby tion for visual quality
bodies of water not affected improvement
by mining

{( ) No Modify water color or clarity
to improve visual quality

4. Overall shape of the pool is () Yes Reshape to provide smooth,
narrow and linear with irregular configuration
rigid configuration

() No Retain smooth, irregular
edgelines

5. Pool has riparian vegetation ( ) Yes Retain or clear selectively

for visual diversity
{ ) No Introduce vegetation for
visual diversity

6. Pool has associated landforms ( ) Yes Retain or modify landforms
(islands, peninsulas) to maintain visual diversity

() No Introduce landforms to add

visual diversity
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Pool is accessible to people
or livestock

)} Yes

) No

Retain accessibility as
required for land use
objectives

Provide accessibility if
needed

Land/water transition is
abrupt

(

) Yes

) No

Reshape landform and/or
water and introduce vegeta-
tion to provide smooth visual
transition

Retain landscape elements
that contribute to smooth
transition

Size of the pool relates
well to the highwall

(

) Yes

) No

Retain overall size; shape
may need modification

Modify size of pool for good
scale with highwall

Drainageways

10.

Clarity or color of the water
is similar to that in area
drainageways not affected by
mining

) N/A
) Yes

) No

Do not respond to 10-14

Does not require modifica-
tion for visual quality
improvement

Modify water color or
clarity to improve visual
quality

Drainageways have riparian
vegetation

(

) Yes

)} No

Retain or clear selectively
for visual diversity

Introduce vegetation for
visual diversity

2.

Drainageways usually have
standing water

) Yes

) No

Retain or enhance this
characteristic for visual
interest

Introduce pools as part of
modification of drainage-
ways
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Planning evaluation

Questions

Field evaluation

Responses & Design considerations

Remarks

13.

Land/water transition is
abrupt

(

) Yes

) No

Reshape landform and/or
water body and introduce
vegetation for smoath
visual transition

Retain landscape elements
that contribute to smooth
transition

Drainageway’s alignment
appears to be natural

) Yes

) No

Retain this characteristic
for visual interest

Introduce curving or irregu-
lar alignment to new or
modified drainageways

Structures

Site structures have
scientific or cultural
value

) N/A
) Yes

} No

Do not respond to 1-3

Retain for local use;
consider relocation

Introduce landscape ele-
ments with scientific or
cultural value

Existing site structures
contrast in line, form,
color, or texture with the
surrounding landscape

) Yes

) No

Remove structures, retain
structures with screening,
or enframe as focal point

Retain for local use; con-
sider relocation

Existing site structures
are hazards to safety

) Yes

) No

Remove structures or modi-
fy to reduce safety hazard

Retain structures for
cultural or historic value

Landscape use
Direct use

Onsite direct uses of the
landscape (hiking, hunting,
ORV's, camping, etc.)

} N/A
) Yes

Do not respond to 1-3

Evaluate possibility of
retaining direct-use
opportunities

Direct use may be desir-
able to some landowners
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Existing uses have adverse
effects on the landscape

(

) Yes

) No

Remove or modify use
opportunities through
reclamation activities

Reclamation can provide
acceptable opportunities
for direct use

Direct uses of the landscape
are adjacent to the
reclamation site

) Yes

) No

Consider compatibility of
reclamation results with
these use patterns

Reclamation can provide
acceptable opportunities for
joint uses

Indirect use

Landforms or vegetation are
screening views to and from
the reclamation site

(

) N/A
) Yes

) No

Do not respond to 1-6

Landscape elements may
be blocking undesirable
views

Introduce vegetation or
landform elements to
block undesirable views

Reclamation activities will
disrupt these screens

) Yes

) No

Consider alternatives that
will not disrupt screening

Minor modifications may be
possible

Reclamation activities will
improve visual quality so
that screening is not
necessary

(

) Yes

) No

Develop views into and
within reclamation site

Avoid developing views into
and within reclamation site

Vegetation separates
incompatible uses, abates
noise, filters dust, or
provides other environmental
controls for onsite or
adjacent uses

) Yes

) No

Consider alternatives that
will not disrupt these
functions

Introduced vegetation can
provide important environ-
mental functions

Landforms separate incom-
patible use, buffer noise,
deflect wind, or provide
other environmental controls
for onsite or adjacent uses

{

) Yes

) No

Consider alternatives that
will not disrupt these
functions

Landform modification can
provide environmental
controls



8¢

Planning evaluation

Field evaluation

Remarks

Questions Responses & Design considerations
6. Existing landscape elements { )} Yes Consider alternatives that
have scientific, cultural, preserve or relocate these
or educational value elements
( )No Introduce elements that have
these values
lHl. Visibility
A. Viewpoint number, position,
and location
1. Multiple viewpoints are { ) Yes MNumerous viewpoints make
established within and reclamation results highly
adjacent to the reclamation visible
site
{ )No Few viewpoints make recla-
mation results relatively
isclated from view
2. Viewpoints are associated
with:
Roadways ( ) Yes The landscape can be
viewed sequentially
while moving
{ )No Reclamation activities can
create views from roadways
Residences ( ) Yes The landscape can be
viewed over long
periods of time
( ) No Reclamation activities can
create views from residences
Community areas { ) Yes The landscape can be
viewed by many over
long periods of time
{ ) No Reclamation activities can

create views from com-
munity areas
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