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Section 1
Acronyms and

Defi nitions





Agrarian:  Relating to agriculture.
Angle of  repose:  The maximum slope or angle at which a material, such as soil or loose 

rock, remains stable (stable angle).
Apparentness:  Degree of  visibility; open to view 
Berm:  A mound of  earth
Best Management Practice (BMP):  An action approved by law or policy, generally 

representing the preferred way to achieve a desired result.    
bhp: Brake horsepower, which is the measure of  an engine’s horsepower without the 

loss in power caused by the gearbox, generator, differential, water pump and other 
auxiliaries. The prefi x “brake” refers to where the power is measured.

BLM:  Bureau of  Land Management
BMP:  Best Management Practices
CAD: Computer-aided design
Color: An aspect of  the appearance of  objects and light sources; described in terms of  

hue, lightness, and saturation for objects and described in terms of  hue, brightness, 
and saturation for light sources

Contour:  An undulating form of  surface texture, especially referring to slopes. 
Contouring:  Modifi cation of  a surface to mimic the surrounding contours found in the 

native landscape.
Deciduous vegetation:  Plant life which sheds its leaves seasonally, to avoid the effects of  

adverse weather conditions. 
DEM: Digital Elevation Model
Driwater®:  A gel-type soil additive product that releases water over a period of  time. 
Equipment:  Implements used in an operation or activity; in this case oil and gas 

exploration, production, and/or delivery.  
Fabric MSE (mechanically stabilized earth):  An artifi cial slope created by stacking layers of  

earth wrapped in landscape fabric. 
Facility:  Something that is built, installed, or established to serve a particular purpose; in 

this case, for oil and gas exploration, production, and/or delivery.
Far Ground:  In La Plata County, the area seen in the zone greater than 1,320 feet from the 

viewer.
Feathering:  The process of  creating a natural appearance to the area between a human-

caused disturbance and the existing natural landscape, both by undulating the line 
between the cleared and the vegetated areas and by randomly reducing the density 
of  the existing vegetation along the edge zone to give the appearance of  a natural 
clearing.

FGD:  Federal Geographic Data
Form:  The shape and structure of  an object as distinguished from its material composition.
Hydro-ax:  A hydraulic machine used to cut down and chip woody vegetation on site, 

leaving the chip as a mulch on the ground. 

Acronyms and Defi nitions
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GIS:  Geographic Information Systems 
GPS:  Global Positioning System
Inoculant:  A seed treatment medium that contains the symbiotic rhizobial bacteria to 

capture nitrogen when in contact with legume roots.
Key Observation Point (KOP):  A location designated for review of  visual mitigation 

measures, meant to represent a perspective of  high sensitivity. 
Landscape:  A portion of  territory that can be viewed at one time from one place.
Land cover types:  Usually a vegetation community found within a geographic region 

(Those found in La Plata County are described in the Background section of  the 
Introduction).

LIDAR (Light Detection and Ranging Line):  An optical remote sensing technology 
which measures properties of  scattered light to fi nd range and/or other information 
of  a distant target. The prevalent method to determine distance to an object or 
surface is to use laser pulses.

Lithic Mulch:  A protective covering utilizing impermeable materials that are native to a 
particular site (e.g., stone or wood) to prevent erosion, reduce evaporation, and 
direct moisture to specifi c zones along its edges. 

Middle Ground:  In La Plata County, the area seen in the zone 660 to 1,320 feet from the 
viewer.

MSE: Mechanically Stabilized Earth 
Mulch:  Any substance spread or allowed to remain on the soil surface to conserve soil 

moisture and shield soil particles from erosive forces such as raindrops, runoff, and 
wind. (See also Lithic Mulch above.)

Native:  Those species originating naturally in a particular region, also know as indigenous.
Native species:  Species that are found growing naturally in a particular place or vicinity, 

sustained without human intervention.     
Natural:  Being in accordance with or determined by nature.
Naturalize:  To bring into conformity with nature, to cause to become established as if  

native.
Near Ground:  In La Plata County, the area seen in the zone from 0 to 660 feet from the 

viewer.
NRCS:  National Resources Conservation Service 
Organic:  Of, relating to, or derived from living organisms.
Pumpjack:  Above-ground drive for a submersible pump in a borehole, stroking in a regular 

rhythm to retrieve a petroleum mixture from underground reserves.  
Riparian:  Of, on, or relating to the banks of  a natural course of  water.
USFS:   United States Forest Service
USDOT:  United States Department of  Transportation
Viewshed:  The portion of  a landscape seen from a specifi c observation point

ii



Section 2
Introduction

As oil and gas activity in La Plata County continues 

to increase, so does the awareness of the associated 

visual impacts.  The La Plata County Land Use Code 

requires that a visual mitigation plan be part of all new 

minor and major facility development.  The code also 

recommends visual mitigation techniques that can be 

utilized on a site-specifi c basis.  
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Th is guidance document will aid landowners, operators, agents, planners, and other 
stakeholders in making educated decisions on which combination of BMPs would be the 
most eff ective to mitigate the visual impacts associated with oil and gas facilities that are 
located on private lands within La Plata County and subject to county development code 
and regulations. Th e Visual Mitigation Guidance Form in Section 5 is included as a tool to 
facilitate the decision-making process. 

Th e reader should keep in mind that the proper siting of facilities from the beginning of 
the planning process will often reduce or solve visual mitigation issues. 

Background
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La Plata County
La Plata County covers approximately 1,690 square miles (1,081,616 acres). Th e northern 
portion is mainly comprised of U.S.D.A. Forest Service (USFS) land in the San Juan 
National Forest; the central portion contains the majority of the county’s private lands and 
the southern portion is occupied by sections of the Southern Ute Reservation. Public land 
comprises 444,678 acres of the county’s total area. La Plata County government regulates the 
approximately 636,938 acres of private lands residing within its boundaries.

INTRODUCTION: BACKGROUND
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La Plata County Landscape Types
Th e landforms of La Plata County range from the mountainous, steep slopes of the San Juan 
Mountain Range in the north to the plateaus, ridges, and rolling hillsides of the south. Th e 
land cover varies from the Rocky Mountain alpine and sub-alpine vegetation of the San Juans 
to the agricultural and sagebrush fl ats of the southern region.  

Oil and gas activity currently takes place in the central and southern portions of La 
Plata County. Th ese landscapes are comprised of suburban residential, rural residential/
agricultural, and areas of native vegetation and exposed rock. Th e native vegetation includes 
Ponderosa pine, pinyon-juniper woodlands, sage fl ats, wetlands, and shrublands.  

Ponderosa Pine Forest
Ponderosa Pine is found in elevations between 6,000-8,000 feet. A common understory 
consists of grasses, mountain forbs, and shrubs such as wild rose and currant. At lower 
elevations, Gambel oak can also be found, while at higher elevations pine, fi r, and aspen can 
be associated.  

Rural Residential / Agricultural
Rural residential/agricultural areas are defi ned as 10+ acre units.  Th ey include homes and 
agrarian structures, as well as crop and livestock areas.  

Pinyon-Juniper Woodlands
Pinyon-pine and juniper woodlands are widespread on the Colorado Plateau between about 
5,000 feet and 7,000 feet in elevation. Colorado pinyon pine (Pinus edulis) is the most 
common pine species in this woodland type, and Utah juniper (Juniperus osteosperma) is 
the most common juniper. One-seed (J. monosperma), Rocky Mountain (J. scopulorum), and 
alligator (J. deppeana) junipers can be abundant in diff erent areas of the Plateau.

INTRODUCTION: BACKGROUND

Pinyon-Juniper WoodlandsPonderosa Pine Rural Residential /
Agricultural lands

Exposed rock outcrops 
with pinyon-juniper
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Shrublands WetlandsSage fl ats

Sage Flats
Sage fl ats are found in drainage bottoms and intermixed with pinyon-juniper stands, 
and are usually located at elevations under 7,000 feet. Common plant species 
include sagebrush, rabbitbrush, saltbush, western wheatgrass, and Indian ricegrass.  

Shrublands
Common vegetation found in shrublands includes Gambel oak, serviceberry, and 
Mountain mahogany.  

Suburban Residential
Suburban residential development in La Plata County is defi ned as one single-family 
residence per lot of less than 10 acres, and is typically organized into subdivisions. 
Industrial and agricultural uses may also be intermixed between subdivisions.  

Wetlands
Wetlands, also known as Riparian, are found adjacent to waterways where the 
soil is often saturated with water. Common vegetation found in wetlands  include 
cottonwoods, willows, birch, alder, reeds, and sedges.

INTRODUCTION: BACKGROUND
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Facility Descriptions

Major Facilities

Major oil and gas facilities include:

Compressor stations and associated facilities which serve multiple wells
Water injection stations and associated facilities
Storage yards and construction staging yards occupying an area of one acre or more
Facilities related to the production of oil or gas which contains engines or motors with a 
cumulative horsepower of 200 brake horsepower (bhp) or more
Interstate pipelines for which the power of eminent domain is available
Gas treating facilities which serve multiple well or gathering systems

•
•
•
•

•
•

INTRODUCTION: FACILITY DESCRIPTIONS

Compressor stationCompressor station

Interstate pipeline

A major natural gas production, treating, and storage facility
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Minor Facilities

Minor oil and gas facilities are defi ned as:

Individual well sites, including auxiliary production equipment
Gas gathering and water collection lines and associated facilities serving minor oil and gas 
facilities, including trunk and lateral lines
Individual and multiple well-head compression facilities powered by motors or engines with a 
cumulative horsepower rating of less than 200 bhp
Storage yards or construction staging yards occupying one acre or less  

•
•

•

•

INTRODUCTION: FACILITY DESCRIPTIONS

A separator and meter house with camoufl age paintPumpjack

Typical well pad
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Existing Guidance Documents

Multiple Federal agencies have developed guidelines to reduce the contrast of improvements 
with the existing surrounding landscapes. Although the Bureau of Land Management (BLM) 
and the United States Forest Service (USFS) are the two agencies most often referenced, 
the Natural Resources Conservation Service (NRCS) and the United States Department of 
Transportation (USDOT) also have aesthetic guidelines. Th e documents pictured below may 
be downloaded from the links provided:

INTRODUCTION: EXISTING GUIDANCE

La Plata County code requires operators to mitigate the visual impacts of new oil and gas wells 
and development facilities. Chapter 90, Section 123 of the La Plata County Land Use Code 
outlines criteria for proper facility location as well as other visual mitigation standards.  An 
interactive map of the region is available on the La Plata County website, www.laplata.co.us

Visual Resource Management (BLM)
       http://www.blm.gov/nstc/VRM/index.html

Visual Impact Assessment for Highway Projects (U. S. Dept. of Transportation,                                              
Federal Highway Administration, 1990)

       http://www.contextsensitivesolutions.org/content/reading/visual-impact-2/resources/visual-impact-assessment/  

Landscape Aesthetics, A Handbook for Scenery Management (U.S. )
       http://www.esf.edu/es/via/  (bottom of the page)

•

•

•
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Th e eye’s viewing fi eld is made up of negative and positive space. Th e eye is trained to recognize and 
focus upon the positive space fi rst, which is usually the most dominant feature of the landscape. 
Dominance is generally created by a sharp contrast in one or more of the four basic landscape 
characteristics: form, line, color, or texture. Dominance creates a visual anomaly—an object with 
elements of color, form, line, or texture that diff er from the surrounding landscape. When the eye 
detects such an anomaly, the brain immediately begins trying to identify it as a known object. Th e 
most eff ective visual mitigation will address these characteristics collectively. 

Form
Form is the fi gure of an object or the collective mass of similar objects. Visual contrasts in form result 
when the fi gure of an introduced or altered object is signifi cantly diff erent from existing fi gures in the 
landscape. In this example, the fi gures in the existing landscape consist primarily of low vegetation 
with hills in the background. Th e form of the tanks creates a sharp visual contrast to the vegetation 
and landform.   
 

Line
Line is the edge where dissimilar forms, colors, or textures meet. Visual contrasts in line result when 
the existing landscape edges are altered by introduced forms, colors, and textures that are apparently 
non-native to the existing landscape, causing interruption or augmentation to the existing lines. In 

this example, the hard 
edges of the tank are 
dissimilar to the soft, 
irregular edges of the 
landscape.

Landscape Characteristics



9

Color
Color is the refl ection of visually perceptible light from objects. 
Visual contrasts in color arise when introduced or altered objects 
in the landscape refl ect color in patterns or wavelengths that 
are dissimilar to what is found in the native landscape. In this 
example, the clear-cutting of trees for installation of a pipeline 
creates a color contrast between forested and clear-cut areas.

Seasonal Variations
Th e changing of seasons will have an eff ect on some visual 
mitigation measures. Deciduous vegetation such as grasses, 
chokecherry, aspen, cottonwood, Gambel oak, three-leaf sumac, 
and serviceberry will change colors and most will drop their 
leaves. Snow may pile up on horizontal surfaces, such as the tops 
of tanks. It would be best to plan for the season with the greatest 
number of viewers.  

Texture
Texture is the pattern created by the forms of diff erent colors. 
Th e forms of color do not appear as individual objects, but are 
part of the overall scene. In this example, the forms of color in 
the foreground vegetation create a diff erent texture than the 
background and the hills. Together, these textures create a pattern that is distinct 
to this type of landscape. Visual contrasts in texture arise when the introduced or 
altered features of the landscape have dissimilar pattern grain, density, direction, or 
irregularity. Seasonal variations will also aff ect texture, as discused above.

LANDSCAPE CHARACTERISTICS
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Specifi c viewer variables have an eff ect on how a facility is observed.

Distance
Th e viewer’s distance from an object aff ects how the object is seen, and which 
element of form, line, color, or texture is most dominant. Th e further away an 
observer is from the object, the more the characteristic of texture begins to fade into 
forms of color. 
 
In La Plata County, viewing distances are defi ned as:

Near Ground: 0–660 feet
Middle Ground: 660–1,320 feet
Far Ground: 1,320+ feet

•
•
•

Observation Variables

Middle Ground: 660–1,320 feet

Far Ground: 1,320+ feet

Near Ground: 0–660 feet
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Viewing angle 
Th e angle of view also needs to be considered. Th e vertical angle and the horizontal angle 
from which a viewer observes the facilities determine which characteristics of the facility 
are most dominant, and will aid in defi ning which mitigation techniques will be the most 
eff ective. Some angles will be more sensitive than others.

Horizontal viewing angles

Vertical viewing angles

OBSERVATION  VARIABLES

Facility

Facility
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Motion, speed, and length of time in view
Motion and speed aff ect the viewer’s perception of a facility in the landscape. If the viewer 
is in motion it means that the facility can potentially be seen from multiple distances and 
angles as the viewer travels past. All views should be taken into consideration when 
planning for visual mitigation. If the facility itself is in motion (a pumpjack, for example), 
more attention will be drawn to it, especially its active parts.    

When the viewer is in motion, the length of time a facility is in view may be greatly 
diminished. Th e eff ects of speed, the period of viewing time, and the angle of view should be 
considered when deciding on eff ective visual mitigation techniques. 

Facility in motion

Viewer in motion

OBSERVATION  VARIABLES

Facility



Section 3

Best Management 
Practices (BMPs)

A BMP is an action approved by law or policy, generally 

representing the preferred way to achieve a desired 

result. 

BMPs for visual mitigation described in this booklet 

include sightline interruption and repetition of form, 

line, color, and texture in the surrounding environment. 

Both of these BMPs provide several techniques that can 

be used alone or in combination to address differences 

in landscape characteristics, facility types, and locations. 

BMP techniques may be described more than once 

under different sections because of the multiple benefi ts 

associated with particular BMPs. 

Use of appropriate BMPs may also provide other 

benefi ts in addition to visual mitigation, such as noise 

reduction and erosion / noxious weed control.

The majority of sites will require a combination 

of techniques for effective visual mitigation.
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One of the simplest visual mitigation methods is to interrupt the sightline from the viewer 
to the object. Th is may be achieved using both man-made and natural elements. Proper 
location of proposed facilities in the initial design phases can save signifi cant time 
and eff ort during the visual mitigation process. Following is a breakdown of sightline 
interruption techniques and the situations where they would be most eff ective. 

BMP:  Proper Facility Location
Th e terrain and vegetation adjacent to the planned facility should be evaluated for 
opportunities to utilize existing vertical features for sightline interruption. All potential site 
options should be evaluated.

Each facility should be located to take the best advantage of existing vertical features, such 
as behind hill crests or existing large stands of vegetation. Locating a facility where it is 
shielded from critical viewsheds greatly simplifi es the visual mitigation process and 
preserves the existing landscape setting. As an added benefi t, it may also reduce noise from 
facility operations.

Sightline Interruption BMPs

Viewer has unobstructed view of the facility

Sightline is interrupted close to viewer

Sightline is interrupted close to facility
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SIGHTLINE INTERRUPTION BMP: PROPER FACILITY LOCATION

Residence

Facility

Existing 
vegetation

Existing 
land form

Residence

Facility

Existing vegetation 
interrupts the sightline 
to the facility

Existing land form 
interrupts the sightline 
to the facility
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SIGHTLINE INTERRUPTION BMP: PROPER FACILITY LOCATION

Th e facility should be located away from unique 
landscape features in areas with adjacent, distinctive 
scenery. Distinctive scenery may include bodies of water, 
unusual landforms, and historic or panoramic views.  

FacilityUnique land form

Facility

Existing
vegetation

Th e facility should not be constructed in a location where its form appears in silhouette 
against the skyline when viewed from visually sensitive locations. 

Existing vegetation 
stands or landforms 
may be used as a 
backdrop to prevent the 
form of the equipment 
from breaking the 
skyline. 

‘Skylining’ occurs when the facility appears in 
silhouette above the ridgeline, as in both of 
these examnples
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Locating facilities below grade, in situations where the viewer is at a lower or equal elevation to the 
proposed facilties, will also interrupt the sightline.

SIGHTLINE INTERRUPTION BMP: PROPER FACILITY LOCATION

Th e new facility can also be located behind a ridgeline to hide it from view. Th e form of the facility 
should not break the plane of the ridgeline behind it.

Facility

Ridge line

A portion of of this minor gas facility is located below grade in 
relatively fl at terrain—an effective technique when no natural land 
forms are available to interrupt the sightline.
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Poor facility layout: the broad side of 
the equipment facing the residence

Good facility layout: the narrow side of 
the equipment facing the residence

BMP:  Layout and Choice of Equipment 
Well pad equipment should be oriented in the direction that is least visually obtrusive. Pumpjacks 
should be located with the narrowest part facing the viewer. Tanks and other equipment should be 
laid out in a line perpendicular to the viewer, so that the viewer is looking at the narrowest portion of 
the facility rather than the broad side of each piece of equipment.

When possible, facilities should be collocated to reduce the overall impact and the area that will need 
to be visually mitigated.  

SIGHTLINE INTERRUPTION BMP: LAYOUT AND CHOICE OF EQUIPMENT

Low-profi le equipment
Low-profi le equipment should be used when 
available. Reduction in the overall height of 
the facility will reduce its vertical impact, 
therefore reducing the required height of 
successful sightline interruption or other 
BMPs.  

FacilityFacility

Residence Residence

This progressive cavity pump is an example of a low-profi le 
artifi cial lift that can be used in place of a pumpjack.
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BMP:  Preservation of  Vegetation 

Preservation of existing vegetation is a simple form of sightline interruption that requires 
minimal eff ort for success.  

Access road and pad design should take into consideration the existing stands of vegetation 
and care should be taken to preserve the integrity of the stands. Alternative locations should 
be researched and evaluated, and the location with the least impact on vertical vegetation 
selected.  

Facility

Access road

Existing
vegetation

The facility and access road are located so that  
existing vegetation is preserved, forming a natural 
barrier from the main road

Main road

SIGHTLINE INTERRUPTION BMP: PRESERVATION OF VEGETATION
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BMP:  Naturalized Vegetation 

Upright vegetation can be used to interrupt the sightline between the viewer and the 
facilities.  

Vegetation can be planted anywhere in the viewing plane between the viewer and the 
facilities, although the closer the vegetation is to the viewer, the greater the immediate 
benefi t. Th e further away it is located, the longer it will take for that same vegetation to grow 
large enough to produce the same benefi ts. In most cases it will take vegetation a few years 
to reach suffi  cient size to provide complete sightline interruption. Using larger plant stock 
initially may shorten the timeframe; however, it will decrease the likelihood of success as 
younger plants and trees acclimate more readily than more mature ones.

SIGHTLINE INTERRUPTION BMP: NATURALIZED  VEGETATION

Revegetation closer to the facility will take longer to grow to a height that is effective for visual mitigation.

Revegetation closer to the viewer will grow to an effective height for visual mitigation much sooner.

As discussed above, native plant materials should be used, planted in patterns that lend 
themselves to the surrounding environment. Massed plantings of more than one tree species will 
help naturalize the area and maximize the screening.  Th e plant form (species selection and 
species mix) should emulate the surrounding environment (reference Section 5, page 63).



22

SIGHTLINE INTERRUPTION BMP:  NATURALIZED VEGETATION

Planted vegetation repeats the existing planting pattern of the agricultural/
residential setting

Planted vegetation continues the existing native 
vegetation patterns

Planted vegetation does not refl ect adjacent 
native patterns

Facility
Visual mitigation 
vegetation

Facility
Visual mitigation 
vegetation

Existing vegetation Existing vegetation

Residence Residence

Existing vegetation

Visual mitigation 
vegetation Facility

Residence
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BMP:  Naturalized Berms
Berms may be utilized to interrupt the sightline when the typical viewer is at the same 
elevation or a lower elevation than the facilities. Berms should be utilized in areas that 
make sense when viewing the surrounding natural environment; poor berm location and 
construction can be just as visually distracting as the facilities themselves. Drawing a scaled 
diagram of the vertical and horizontal diff erence between the viewer and the proposed 
facilities will aid in evaluation of the size and location of an eff ective berm.  

Sightline interrupted by a berm; viewer at same elevation as facility

Viewer at higher elevation can see the facility over a berm

Sightline interrupted by a berm; viewer at lower elevation than facility

A successful berm appears to be a natural extension of the existing landscape

When the typical viewer’s line of sight 
will be at the same elevation or lower 
than the proposed facility, berming 
and revegetating may be used to break 
up the form and texture of the facilities. 

In most cases it will take a period of 
years for the vertical vegetation to 
completely intercept the sightline 
between the facilities and the viewer.  

When the typical viewer’s line of 
sight will be at a higher elevation 
than the proposed facilities, berming 
and revegetating will have little visual 
mitigation benefi t, as the viewer will be 
in a position to look over the berm.

Berms can be eff ectively used when the 
adjacent landscape naturally contains 
undulating forms, as in the sketch 
below. 

SIGHTLINE INTERRUPTION BMP:  NATURALIZED BERMS
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A poorly designed berm that does not relate to the surrounding terrain can be just as 
visually intrusive as the facility itself.

Th e slopes of the berm should mimic those found in the adjacent landscape, gradually 
transitioning out to meet the grade. Where the berm begins to meet the adjacent contours, 
the edge should be transitioned; it should not form a visually disruptive line where it meets 
the existing grade. 

Straight-line sculpted contours do not respond to existing grade

Undulating sculpted contours transition nicely into existing grade

Sculpted contours

Existing grade

Sculpted contours

Existing grade

SIGHTLINE INTERRUPTION BMP:  NATURALIZED BERMS
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SIGHTLINE INTERRUPTION BMP:  NATURALIZED BERMS

Planting on top of a berm with no reliable 
source of water results in high mortality.

Berms may be vegetated with vertical species 
to aid in sightline interruption. Care must be 
taken to utilize species native to the area and to 
locate the species on the berm in areas that would 
emulate their natural environment. Th e planting 
patterns should also emulate natural growth 
patterns. Various techniques can be applied to give 
new vegetation an advantage in water retention, 
increasing the opportunity for success (reference 
Section 5, Implementing BMPs, for detailed 
construction techniques).  

Facility

The berms in both of these photos rise abruptly at the edge of a gentle slope, forming an unnatural barrier 
rather than a natural-looking landform.  Neither one effectviely hides the facilities.

Facility
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The grading of this berm blends naturally into the existing 
terrain. However, vegetation planted in a row on top looks 
unnatural and with no reliable source of water, has little chance 
of survival.  

SIGHTLINE INTERRUPTION BMP:  NATURALIZED BERMS

The slope of this berm appears unnaturally steep and uniform. 
Trees planted in a row on the top have already begun to die.

Facility

Facility

Evenly spaced trees planted in a row look unnatural and draw attention to this berm. 
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Proper planting. Vegetation planted in the constructed drainage will look natural and the drainage area will 
increase the amount of water received.  Precipitation will collect in the drainage. and percolate down through 
the soil.

Improper planting. Planting patterns and placement should emulate the natural environment. In this 
illustration, aspen trees are planted in an evenly spaced line on top of the berm. The pattern is unnatural and 
precipitation will run off instead of soaking into the soil around the base of the trees where it is needed.

SIGHTLINE INTERRUPTION BMP:  NATURALIZED BERMS

Planted vegetation

Berm

Planted vegetation

Constructed
drainage

Lithic mulch
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BMP:  Using Structures for Sightline Interruption
When the surrounding landscape is developed, such as for agricultural uses, structures may 
be used to visually mitigate oil and gas facilities. Th e repetition of form and color of the 
adjacent structures will visually merge the new facilities with the surrounding land use. Th e 
structure may be constructed as a complete shelter to enclose the facilities, or may create a 
façade with one or two sides that face the viewer, eff ectively hiding the facility from view. 

SIGHTLINE INTERRUPTION BMP:  USING STRUCTURES

The facility in the open fi eld is clearly visible from the adjacent homes

A structure designed to emulate a hay barn is erected between the facility and the residences, repeating the agricultural theme of 
surrounding structures

Residences Facility

Facility
Residences

Using a combination of structures (the hay barn simulation) and vegetation (new plantings between the house and the facilities) to 
interrupt the viewer’s line of sight provides a more effective solution. 

Residences Facility
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SIGHTLINE INTERRUPTION BMP:  USING STRUCTURES  

What appears to be a barn 
in this photo is actually a 
shell constructed to hide a 
pumpjack in an agricultural 
setting (photo courtesy of Jim Perry, 
BLM).

Fencing is used to interrupt the sightline; combined with vegetation preservation, the fencing 
provides effective screening of the facilities.

Fences are a good option for sightline interruption in some situations, and provide additional 
benefi ts in terms of safety and sound mitigation. Fences should be painted in an earth color 
that blends with the surrounding landscape. 
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Repetition and continuation of the surrounding landscape characteristics is another method 
to use towards achieving visual mitigation. Facilities become visually apparent when they 
disrupt the natural form, color, pattern, and line of the adjacent landscape. Repetition of the 
elements found in the adjacent landscapes will help prevent the viewer from identifying 
the facilitiy as an intrusion on the landscape. Th e following is a breakdown of techniques 
for repetition of surrounding landscape characteristics and the situations where they 
would be eff ective. A combination of these techniques and the Sightline Interruption 
techniques is likely to be the most eff ective solution in the majority of cases.

BMP:  Preservation of vegetation
Preservation of the existing vegetation is a simple way to aid in the repetition of elements 
of the surrounding landscape. Th e idea is to reduce the impact on existing vegetation to the 
immediate construction area and areas that may need to be disturbed in order to implement 
other visual mitigation BMPs. Keep in mind that in some cases, additional clearing may be 
necessary for a more natural-looking form for the area of required disturbance.  

Repetition of Surrounding Landscape BMPs

Access road and pad design should consider existing stands of vegetation and care should be taken to 
preserve the integrity of the stands in order to preserve existing textures and forms in the landscape.

Existing vegetation Facility
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REPETITION OF SURROUNDING LANDSCAPE BMP:  CUT-AND-FILL SLOPES, BERMS, CONTOURS  

BMP:  Naturalized cut-and-fi ll slopes, berms, and contour 
manipulation 
Berming and contouring should respond to the surrounding environment, blending the 
modifi ed surfaces by interrupting artifi cial lines and undulating the face of slopes. Cut-and-
fi ll slopes for the construction of access roads and well pads should have grades that 
mimic that of the surrounding natural slopes. Th e side slopes of the berms should also 
emulate those of the natural environment with which they are connecting. 

It may be necessary to disturb a greater area of the existing terrain in order to achieve 
constructed slopes that emulate the natural grades. Th e revegetation plan should 
incorporate native species for disturbed areas and slopes.

Three examples of poor cut-and-
fi ll technique. Excessive removal of 
material and lack of recontouring 
creates scars in the landscape that 
cannot be revegetated.
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Th e top and toe of slope should meet existing grade at an angle of repose that blends into the 
natural environment without creating a visually apparent transition line. Where a horizontal 
surface is required, such as a well pad or road, berming may be used along the outside, 
interrupting the line created by the edge of the required surface. 

A smooth, steep slope has an unnatural appearance. A roughened slope looks more natural and creates pockets for 
vegetation growth

REPETITION OF SURROUNDING LANDSCAPE BMP:  CUT-AND-FILL SLOPES, BERMS, CONTOURS  

Top of pad

Steep cut-and-fi ll slopes create a visually apparent, unnatural grade.

Fill

Cut

Access road

Cut-and-fi ll slopes that meet existing grades at natural angles create a more natural appearance.

Fill

Access road

Cut

All disturbed and constructed slopes should have a roughened and undulating fi nish. 
Th e uneven surface creates pockets to trap water, encouraging vegetation growth and 
refl ecting light in an irregular pattern. Th is will reduce the apparentness of the recent 
disturbance, emulating the texture of the natural slopes.   

Top of pad
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Traditional fill

Access road

Traditional cut

Expanded, more 
natural cut

Expanded, more 
natural fill

Comparison of traditional vs. suggested cut-and-fi ll

REPETITION OF SURROUNDING LANDSCAPE BMP:  CUT-AND-FILL SLOPES, BERMS, CONTOURS  

Th e berm may follow the edge of the surface, rising above and dipping below, interrupting 
the perceived line created by the edge of the standard slope surface. 

Excessive cuts and fi lls—more than 15 feet in elevation—are strongly discouraged. Th e 
angle of slope, as well as the existing land use, will be signifi cant factors in determining the 
required height of the cut. 
  

This cut-and-fi ll resulted 
in an unnatural mesa at 
the edge of a pasture.



34

A straight rock cut creates a harsh line in the 
landscape.

A more natural rock cut follows the natural 
fracture lines of the rock.

In cases where bedrock must be removed for facilities construction, the fi nal cut edge should 
emulate the natural fracture lines of the rock as seen in the undisturbed landscape. 

Reference Section 5 for further construction technique descriptions. 

REPETITION OF SURROUNDING LANDSCAPE BMP:  CUT-AND-FILL SLOPES, BERMS, CONTOURS  

Road surface Road surface

Road edge with berming,
contouring, and native 
revegetation

Profi le of road with contoured edge. Contours introduce variations in line, created by the road edge, that 
help mitigate the visual impact of the roadway for the casual observer.

Where a standard-slope surface is required, such as a well pad or road, berming may be used 
along the outside of the required surface. Th e berm may follow the edge of the surface, rising 
above and dipping below, interrupting the perceived line created by the edge of the standard 
slope surface.
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Th e strong linear forms associated with the construction of pipelines and access roads create 
visual lines through the landscape that are diffi  cult to mitigate. However, techniques are 
available for use during the initial design phases that will help to locate the pipelines or access 
roads in a way that will be less visually intrusive.  

Linear disturbances should follow the natural contours of the landscape as much as 
possible. Th e disturbance becomes more obvious to the observer when it runs perpendicular 
to these contours as it climbs. Following the natural contours will also reduce the cut-and-
fi ll needed for access road construction. Care should be taken in the initial design phases to 
locate the sections where the pipeline must climb or descend in areas where it will be less 
visually obvious. Locating the pipeline in the existing road right-of-way or easement will also 
minimize additional disturbance. 

Revegetating the pipeline route with native species will help to emulate the form and texture 
of the surrounding vegetation, thereby dissipating the linearity of the disturbance.  

REPETITION OF SURROUNDING LANDSCAPE BMP:  CUT-AND-FILL SLOPES, BERMS, CONTOURS  
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The access road splits the habitat and the form of the 
clearing.

The line of the access road follows edge of the clearing and 
upright vegetation.

Facility

Access 
road

REPETITION OF SURROUNDING LANDSCAPE BMP:  THINNING AND FEATHERING OF EXISTING VEGETATION  

BMP:  Thinning and feathering of existing vegetation 
In areas where clearing within dense vegetation is required, such as for facility and access road 
construction, thinning and feathering of the adjacent vegetation should also be incorporated. 
Th inning and feathering dissipates the clearing and emulates the forms of natural 
clearings. 

Geometric clearings for the facility and access road contrast 
with natural clearing forms.

Organic clearings for the facility and access road emulate the 
natural clearing forms.

Access 
road

Facility

In the case of an access road, the clearing, thinning, and feathering should be concentrated to one 
side of the road. Th e road therefore follows the edge of the vegetation opening and does not split the 
clearing habitat. Th e line of the road will also follow the existing perceived line between the clearing 
and the upright vegetation.
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REPETITION OF SURROUNDING LANDSCAPE BMP:  THINNING AND FEATHERING OF EXISTING VEGETATION  

Above: Clear-cutting of vegetation for construction of this pipeline created strong linear disturbances in the landscape. 

Below: Clearing, thinning, and feathering of the remaining vegetation, and planting with low-growth vegetation, 
            reduces these visual impacts.

For large-scale linear disturbances such as pipeline cuts, clearing, thinning, and feathering of 
vegetation will aid in emulating the forms of the adjacent natural clearings. Other benefi ts of 
large-scale thinning and feathering may include enhancement of wildlife habitat and fi re fuel 
load reduction. Th is may require approval from adjacent landowners; however, it would be a 
more eff ective alternative in the long term.
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Native species continue native textures and forms

Revegetation with non-native species interrupts the texture and form of the native landscape

REPETITION OF SURROUNDING LANDSCAPE BMP:  NATURALIZED VEGETATION 

Existing
native vegetation

Facility
Non-native 
vegetation

BMP:  Naturalized vegetation 
In most circumstances where there is disturbance, revegetation of exposed soil will aid in 
the visual mitigation of the site. Revegetation with species native to the adjacent landscape 
will increase the success rate, as well as blend with the color and texture of the surrounding 
landscape.  

Revegetation of disturbed areas should emulate the native species and growth patterns 
adjacent to the site. Th e form and texture of the vegetation should continue the form and 
texture of the existing land cover.  

Facility
Existing
native vegetation New plantings,

native 
vegetation
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Catch basins created during grading collect runoff, increasing revegetation success.

REPETITION OF SURROUNDING LANDSCAPE BMP:  NATURALIZED VEGETATION 

Native species should be 
planted in terrain where 

they are naturally found, like 
these aspen in a drainage 

area

Access 

Drainage

Catch basins

Vertical or near-vertical bedrock surfaces should be colored in a manner that replicates the 
natural color patterns of the undisturbed bedrock in the natural landscape setting that is 
exposed during the construction process. Th is would also be the case for treatment of surface 
rock used in regraded landscape and revegetation areas. Th is is a one-time treatment to 
bedrock.  

Horizontal or near-horizontal graveled surfaces will need maintenance treatments annually 
due to the tendency for gravel to migrate. A potential alternative to rock stain is the use of 
magnesium chloride, which will darken the graveled surface while also mitigating air quality 
concerns associated with airborne dust particles that originate from graveled roads.

Reference Section 5 for further construction technique descriptions

Care should be taken to locate species 
for revegetation in areas where they 
would be found naturally; i.e., aspen 
would be planted in a drainage rather 
than on the top of a dry slope. Th is will 
increase the revegetation success rate as 
well as repeating the form and texture of 
the surrounding landscape.  

Grading of the site to direct runoff  water 
towards new vegetation, combined with 
the creation of catch basins adjacent to 
the new vegetation to capture the water, 
will allow time for the runoff  to percolate into the soil. Th e 
strategic placement of rock to defl ect runoff  into vegetation pockets or 
microclimates will also aid in plant success.
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BMP:  Color and texture manipulation
Th e repetition of the surrounding environment through the application of color and texture 
to oil and gas facilities will greatly aid in achieving visual mitigation success. 

Visual deception occurs when the eye does not detect an anomaly. In nature, most instances 
of visual deception involve modifi cations of color, pattern, and structure, which can make 
animals and insects nearly unrecognizable although plainly in view. Th e most common form 
of deception is the blending of color into a background (in the case of facilities development, 
the surrounding landscape). 

Because the eye is drawn to lighter colors, it is best to choose colors that are one to two 
shades darker than those naturally occurring in the background landscape. Th is will also help 
to minimize the eff ects of fading over time.

REPETITION OF SURROUNDING LANDSCAPE BMP:  COLOR ANDTEXTURE MANIPULATION

Above:  The single-color treatments used on these facilities mimic the ground plane rather than the background, making 
them stand out in the landscape.  While not ideal, a single paint color can be much more effective if it is one to two shades 
darker than the background.
Below:  These two-color treatments use a combination of the groundplane and background colors to more effectively 
blend with the landscape. 
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The darker colors of the landscape’s vertical features are effective in a dual-texture pattern at this facility.

Th e most successful examples of color and texture manipulation typically include 
a pattern, or visual texture, that mimics the background. Th ese patterns may be 
applied by free-hand painting, application of a series of masked layers of paint, or 
adhesive-backed vinyl.

A dual-texture pattern utilizing the darker shades of the vertical features in the 
existing landscape will be most eff ective. 

Section 5 gives a detailed description of color and texture choice and application.

REPETITION OF SURROUNDING LANDSCAPE BMP:  COLOR ANDTEXTURE MANIPULATION
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BMP:  Lithic Mulch
Where revegetation is an objective, the use of lithic mulch will drastically increase the 
success rate and provide additional visual mitigation by disrupting the surface pattern of the 
constructed slope, giving it the texture of the native soils. Lithic mulch uses stone or other 
impermeable natural materials, such as logs, on the soil surface. 

Lithic mulch stratetically placed in a revegetation site

REPETITION OF SURROUNDING LANDSCAPE BMP:  LITHIC MULCH

Lithic mulch placed alongside 
the Glenwood Canyon 
Recreation Trail helps this 
revegetated area make the 
most of the water it receives.

Berm Planted vegetation

Lithic mulch
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Topsoil fi lled around lithic mulch

Strategically placed throughout the site, the mulch sheds water directly from its surface onto 
the soil pockets surrounding the new plantings. Th e moisture content of the soil is increased, 
thereby increasing the success of revegetation. Th e mulch also reduces soil erosion and helps 
to retain the moisture in the soil.

Boulders and large tree trunks should be saved during the construction process and 
reused as lithic mulch. Once the grading is fi nished on surfaces that will be revegetated, 
the larger objects that will serve as mulch (logs, boulders, etc.) are distributed and “planted.”  
Th e topsoil is then fi lled in between, and the new vegetation planted.  Smaller pieces of lithic 
mulch may be distributed over the new topsoil. See Section 5 for additional detail. 

REPETITION OF SURROUNDING LANDSCAPE BMP:  LITHIC MULCH

Berm base

Topsoil
Lithic mulch
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A well pad as viewed from a nearby house (above) can be visually mitigated by staining, (below) and reseeding to within 25 feet 
of equipment. 

BMP:  Bare ground treatment
In situations where the viewer is looking down on the facilities, the disturbed ground plane 
is very apparent; as much of the disturbed plane should be revegetated as possible. Also, 
where possible the road should be reduced to a two-track and the pad reseeded to within 25 
feet of equipment. Th e frequency of visits to the site, including maintenance traffi  c, must 
be weighed against the visual impact of the exposed ground plane and a decision made as to 
how much of the pad must stay exposed and how much could be reseeded.  

Vertical or near-vertical bedrock surfaces should be colored in a manner that replicates the 
natural color patterns of the undisturbed bedrock in the natural landscape setting that is 
exposed during the construction process. Th is would also be the case for treatment of surface 
rock used in regraded landscape and revegetation areas. Th is is a one-time treatment to 
bedrock.  

REPETITION OF SURROUNDING LANDSCAPE BMP:  BARE GROUND TREATMENT 



Section 4
Selecting Visual Mitigation 
BMPs

Selecting the most effective BMPs for visual mitigation 

requires an on-site evaluation of each proposed project. 

The fl owchart and worksheets in this section are 

designed to help simplify this process.
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Defi ne Facility

Defi ne Observation 
Variables

Defi ne Existing 
Landscape and Land Use

Select BMPs

Prioritize BMPs

Land Classifi cation Flowchart
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Facility Characteristics / Variables 
(Please circle / fi ll in applicable information)

Classifi cation • Major

   • Minor

Type   • Natural gas / oil well • Compressor

   • Pipeline(s)  • Equipment yard

   • Injection well  • Other __________________________________

Pad Size  • Temporary (construction) pad, length x width: _______________________   

   • Permanent pad, length x width: __________________________________

Permanent   • Enclosed structure(s): Height _____ft.    Length _____    Width _____ 
Equipment      Height _____ft.    Length _____    Width _____
(onsite >6 mos.) • Pumping unit:   

      Type: ________________ Height _____ft. 

   • Meter:    Height _____ft. 

   • Separator:   Height _____ft. 

   • Compressor:   Height _____ft. 

   • Sound panels:   Height _____ft. 

   • Permanent storage tanks: 

     Number: ______________ Height _____ft.    Width ______

   • Other (please list with estimated sizes, if applicable):

      _____________________ Height _____ft.    Total s.f. ______   

      _____________________ Height _____ft.    Total s.f. ______   

      _____________________ Height _____ft.    Total s.f. ______   

Access   • Existing access road 

   • New access road

   • Percent of access road visible: __________%

   

Visual Mitigation Assessment
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Observation Variables
(Please circle / fi ll in applicable information)
Note: May require aerial / topographic maps, available on the County website, GIS page)

Distance Characteristics (estimated distance between viewer and facility)

Less than 660’ or 1/8 mile (near ground)

Between 660’ and 1,320’ or 1/4 mile (middle ground)

Greater than 1,320’ (far ground)

Elevation Characteristics
Viewer at lower elevation than facility

Viewer and facility at equal elevation

Viewer at higher elevation than facility

View Characteristics
Facility will typically be viewed from one stationary location (e.g., residence window)

Facility will typically be viewed from multiple stationary locations (e.g., several residence 
windows)

Facility will typically be viewed while in motion (e.g., from a vehicle)

Estimated percent of facilty that will be visible ______%

Existing Landscape Variables:
Please circle those characteristics that occur within 1/4 mile of the subject property and/or the proposed facility.

Landscape Characteristics
Flat lands / no topographic variation

Hills / moderate topography

Mountains and cliffs / steep grades (over 30% slope, vertical relief greater than 200’)

Unique natural features

— Unique rock outcrops

— Riparian / wetland features

Vegetation Characteristics
Exposed rock    •   Riparian areas

Grasslands     •   Pinyon-juniper woodlands

Sagebrush fl ats    •   Ponderosa pine forest

Cultivated fi elds: list type(s) of crops _________________________________________

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

VISUAL MITIGATION ASSESSMENT
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VISUAL MITIGATION ASSESSMENT

Existing Landscape Variables, continued:
Please circle those characteristics that occur within 1/4 mile of the subject property and/or the proposed facility.

Predominant Landscape Colors
Green:  Light          Medium          Dark

Brown:  Light          Medium          Dark

Gray:  Light          Medium          Dark

Red:  Light          Medium          Dark

Yellow:  Light          Medium          Dark

      Other:

_____________ Light          Medium          Dark

_____________ Light          Medium          Dark

Which of the selected colors are subject to seasonal variation?

______________________   

______________________

Land Use Compatibility
Private lands

Undeveloped

Agricultural

Commercial / public facilities

Industrial

Residential

—Rural residential (1 residence / parcel >10 acres)

Number of residences   ___________

Distance to closest residence  ___________

Distance to furthest residence ___________

—Suburban residential (1 residence / parcel <10 acres)

Number of residences   ___________

Distance to closest residence  ___________

Distance to furthest residence ___________

Public lands

Undeveloped

Developed

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Tribal lands

Undeveloped

Developed

•

•
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Selecting Best Management Practices

Please answer the following to determine which BMPs are important to visually mitigate the proposed 
facility.

Proper Facility Location
Site Characteristics Yes Maybe No

Landforms present that could hide facility
Area on property where facility could be located 
to reduce visual impacts
Distinctive scenery or unique landscape features 
present that should be avoided
Area on property where facility could blend 
into background of existing vegetation (consider 
vegetation height)
Location available at least 400 feet from existing 
residences

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

   I want to include Proper Facility Location for visual mitigation.

NOTE:  If the entire facility can be located out of view, it is not necessary to answer additional questions.

Preservation of Existing Vegetation
Site Characteristics Yes Maybe No

Existing vegetation that could hide facility
Existing vegetation that could provide background 
for facility to blend into

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Preservation of Existing Vegetation for visual mitigation.

Naturalized Berms
Site Characteristics Yes Maybe No

Primary viewer(s) at same or lower elevation 
than facility
Other viewers at same or lower elevation than 
facility
Surrounding landscape includes undulating forms

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

   I want to include Naturalized Berms for visual mitigation.
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SELECTING BEST MANAGEMENT PRACTICES

Naturalized Vegetation
Site Characteristics Yes Maybe No

Area between viewer(s) and facility suitable for 
vegetation growth
Existing vegetation that new vegetation can blend 
with
Existing vegetation disturbed by facility

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Naturalized  Vegetation for visual mitigation.

Please answer the following to determine which BMPs are important to visually mitigate the proposed 
facility.

Repetition of Adjacent Structures
Site Characteristics Yes Maybe No

Adjacent structure(s) that facility could repeat in 
form and style to interrupt view
Adjacent fences / walls that could be repeated in 
form and style to interrupt view

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Repetition of Adjacent Structures for visual mitigation.

Naturalized Cut-and-Fill Slopes and Contour Manipulation
Site Characteristics Yes Maybe No

Cut-and-fi ll slopes required to construct facility
Exposed rock faces resulting from facility 
construction

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Naturalized Cut-and-Fill Slopes and Contour Manipulation
       for visual mitigation.
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Thinning and Feathering of Existing Vegetation
Site Characteristics Yes Maybe No

Facility location in dense vegetation
Access roads or pipelines traverse dense 
vegetation

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Thinning and Feathering of Existing Vegetation for visual mitigation.

SELECTING BEST MANAGEMENT PRACTICES

Please answer the following to determine which BMPs are important to visually mitigate the proposed 
facility.

Color and Texture
Site Characteristics Yes Maybe No

Color of facility contrasts with surrounding 
landscape
Color of facility contrasts with adjacent 
structures

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Color and Texture for visual mitigation.

Lithic Mulch
Site Characteristics Yes Maybe No

Slopes disturbed by facility
Tree or plant debris and / or stone a signifi cant 
component of the landscape

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Lithic Mulch for visual mitigation.

Bare Ground Treatment
Site Characteristics Yes Maybe No

Viewer at higher elevation than facility
Pad or access road visible

If you answered “yes” or “maybe” above, consider checking the box below to indicate selection of BMP.

 I want to include Bare Ground Treatment for visual mitigation.
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 BMP Effectiveness Chart

The characteristics of each site will infl uence the effectiveness of the BMP(s) selected, and combining BMP’s 
can increase their effectiveness.  A BMP with a ‘Low’ rating combined with a BMP that has a ‘High’ rating can 
substantially increase overall effectiveness.    
    

                            B 
BMP

                             
 Other Variables

Near       
Ground

Middle  
Ground

Far        
Ground

Sightline Interruption
Proper Facility Location High High High
Preservation of Existing 
Vegetation

Elevation difference 
between viewer and facility 
needs to be considered

High High High

Naturalized Berms High High Medium
Naturalized Revegetation High High High
Repetition of Adjacent 

Structures

High High Medium

Layout of Equipment High High High

Repetition of Surrounding Landscape
Preservation of Existing 
Vegetation

High High High

Naturalized cut-and-fi ll 
slopes, berms, and contour 
manipulation

High High High

Thinning and feathering of 
existing vegetation

High High High

Naturalized Revegetation High High High
Color Manipulation High High High
Texture Manipulation Low Medium High
Lithic Mulch Important when planting 

new vegetation
High Medium Low

Bare Ground Treatment High Medium Low
    

Effectiveness of BMP in Relation to 
Facility Location in the Near, Middle, and Far Ground
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Prioritizing Selected BMPs

Referring to the tables on the preceding pages, check the BMPs you selected.  
If necessary, prioritize the BMPs you think will be most effective, using the blank space to assign a numeric 
rank. For example, if you selected naturalized vegetation and lithic mulch, please rank them by importance.

  _____   Proper facility location
  _____   Preservation of existing vegetation
  _____   Naturalized berms
  _____   Naturalized vegetation
  _____   Repetition of adjacent structures
  _____   Naturalized cut-and-fi ll slopes and contour manipulation
  _____   Thinning and feathering of existing vegetation
  _____   Color and Texture 
  _____   Lithic mulch
  _____   Bare ground treatment

Notes and Comments:

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

1.
2.

Combining Best Management Practices



Section 5
Implementing 
Visual Mitigation BMPs

The implementation of BMPs is a collaborative 
and adaptive process. A preconstruction 
meeting should be arranged in advance of 
implementing the visual mitigation program, 
and periodic progress monitoring should be 
scheduled. Construction inspection and adaptive 
management during the implementation process 
will be necessary to achieve the visual mitigation 
objectives. 

Because this section is designed for use with the 
forms and tables in Section 4, the text in several 
sections may be repetitive. It is designed to help 
the reader locate required information quickly and 
easily by matching the titles in Section 4 to the 
headings in this section.
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BMP:  Preservation of vegetation
In the typical construction process much of the surrounding vegetation is destroyed. 
Th is may happen in a variety of ways, including direct removal, root disturbance, root 
compaction, diversion of a water source, etc.  

Th e preservation of the surrounding existing vegetation is very valuable—an 
expense-free way to help the disturbed area blend with the surrounding
environment, provide a solid vegetative base for reestablishment of 
disturbed growth, and in some cases, serve as a screen for 
the disturbed area.  

Care should also be taken during construction to prevent 
disturbance within the drip line of vegetation that is to be 
preserved as part of visual mitigation. Th e root structure 
beneath the drip line is considered the most critical for survival. 

Th e water source for vegetation should be maintained during 
construction as well as after construction is complete. Keep 
in mind that the water source may not be visible;  it may be 
beneath the surface or provided by an intermittent stream or 
drainage fl ow. 

BMP:  Naturalized cut-and-fi ll slopes, berms, 
           and contour manipulation
To achieve an eff ective and successful visual mitigation solution, a properly constructed 
ground plane is very important. Conventional slope excavation and fi ll typically create an 
abrupt change between the unmodifi ed and the modifi ed landscape. Generally, a very visible 
line of disturbance is created between the point where the excavation or fi ll begins and the 
point where it ends. Th e modifi ed slope is typically a constant grade (usually between 1.5:1 
and 2:1) for its entire area, making it highly detectible in most natural settings because 
it does not emulate the undulations and varied slopes of the surrounding landscape. In 
addition, the steepness of the modifi ed slopes makes revegetation more diffi  cult, and the 
slope surface often remains exposed, creating a visible contrast even in the most sparsely 
vegetated environment. 

Cut-and-fi ll slopes shall be graded back to match the natural grade, with contouring 
and undulations to emulate the surrounding terrain. In some instances, retention of some 
slope may be needed so that the rest of the slope meets grade.

How to Implement Best Management Practices

Drip line

Fencing at drip line
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IMPLEMENTING BMPS:  NATURALIZED CUT-AND-FILL SLOPES, BERMS, CONTOURS

Minimum slopes shall be 2:1. Mini-benches shall not exceed 12 inches in vertical 
dimension, or shall be surfaced with rock ranging in size from one to three feet in 
diameter or more. Geotextile erosion control fabric may also be used.
While grading, collection pools shall be integrated into the landscape to collect 
stormwater runoff  and shall have a natural appearance.
Lithic mulch (see page 66) containing large material generated during construction and 
reclamation, including boulders two feet or greater in diameter, and trunks and branches 
left from feathering the outer edge of the clearing, shall be strategically placed to create 
microclimates, encouraging successful plant growth.  Th e material shall be placed so that 
it appears to be naturally deposited. 
Topsoil from stockpiles (see page 64) shall be spread on top of fi nished grade, between 
the lithic mulch elements, taking care to maintain the undulation and contouring of the 
fi nished grade.
Soil surface shall then be roughened with pitting or gouging, to increase water retention 
and seed germination.  
Stormwater BMPs should be employed when berming and contouring to avoid 
increasing sedimentation into major drainages.   
Contouring can be applied to berms as well as to any cut or fi ll slopes. Contouring 
undulates the modifi ed surface to mimic the surrounding contours found in the native 
landscape. Th e gentle undulations also interrupt the surface, reducing the refl ectivity and 
therefore the visual perceptibility of the regraded surface. Also, by rounding the edges of 
the cut or fi ll back into the natural grade, the harsh edge line is lost.

•

•

•

•

•

•

•

Mini-bench construction Mini-benching seeded with native species; note how vegetation 
thrives where water collects along the benches. 



59

IMPLEMENTING BMPS:  NATURALIZED CUT-AND-FILL SLOPES, BERMS, CONTOURS

Cut-and-fi ll concepts. Th e following illustrations demonstrate seven diff erent concepts 
for access road and well pad cut-and-fi ll techniques. Th ese are concepts only, and require 
review by a geotechnical engineer prior to construction. 

Assumes 10’ native 
vegetation to screen 
improvements

20’ road5’ berm

Natural slope

5’ berm

• Rock stain buttress slope rocks
• Topsoil voids between boulders
• Plant seeds or install plants in
   topsoil voids

20’ road

2 : 1 natural slope

1.5 : 1 slope

Fabric MSE wall concept

Concept 1

Concept 2
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Concept 4

IMPLEMENTING BMPS:  NATURALIZED CUT-AND-FILL SLOPES, BERMS, CONTOURS

20’ road

Rock buttress slope

Assumes 10’ native 
vegetation to screen 
improvements

2 : 1 natural slope

• Rock stain buttress slope rock
• Topsoil voids between boulders
• Plant seeds or install plants in
   topsoil voids

Fabric MSE wall concept
1.5 : 1 slope
2 : 1 natural slope

Assumes 10’ native vegetation 
to screen improvements. 
Slope is seen as a continuous 
landform from the KOP.

Fabric MSE wall concept raises the grade 
of the road, allowing the natural slope to 
continue uninterrupted. Not to exceed 10’.

Natural slope
20’ road

Natural slope

Detail

Voids fill with 
vegetation 
over time

Concept 3
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Assumes 10’ native 
vegetation to screen the 
improvements

20’ road

Natural slope

• Special rock surface 
   treatment reduces erosion 
   and encourages establishment
• Topsoil voids between boulders
• Plant seeds or install plants in 
   topsoil voids.

IMPLEMENTING BMPS:  NATURALIZED CUT-AND-FILL SLOPES, BERMS, CONTOURS

Natural slope

20’ road

Natural slope

Rock buttress slope
Assumes 10’ native vegetation to 
screen the improvements. Slope 
is seen as a continuous landform 
from the KOP.

• Rock stain buttress slope rock
• Topsoil voids between boulders
• Plant seeds or install plants in 
   topsoil voids.

Concept 5

Concept 6
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IMPLEMENTING BMPS:  NATURALIZED CUT-AND-FILL SLOPES, BERMS, CONTOURS

BMP:  Thinning and feathering of existing vegetation 
New well pads and access roads create large areas devoid of vegetation. To reduce the hard 
line between new construction and existing vegetation, thinning and feathering will be used 
to mimic the natural meadow/clearing forms found in the surrounding landscape.  

Feathering of the outside edge of the tree removal zone will be accomplished by removing, 
on the average, every other tree for the fi rst 10 feet back into the remaining stand, and then 
every third tree between 10 and 20 feet back into the remaining stand. Hand tools will 
be used for most of this work. Material from felled trees will be stockpiled for dispersing 
over seeded areas, creating microclimates and habitats, encouraging vegetation growth, and 
providing small species cover.

Tree root structure should be left in the ground with approximately a six-inch stump to 
reduce erosion. 

Assumes 10’ native 
vegetation to screen the 
improvements

Well pad surface

Natural slope

• Special rock surface 
   treatment reduces erosion 
   and encourages establishment
• Topsoil voids between boulders
• Plant seeds or install plants in 
   topsoil voids.

Concept 6
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IMPLEMENTING BMPS:  NATURALIZED VEGETATION

Pinyon/juniper zones
Amelanchier alnifolia – Serviceberry
Artemisia tridentata tridentata – Big sage
Cercocapus Montanus – Mountain 
Mahogany
Chrysothamnus nauseosus – Rubber 
rabbitbrush
Juniperus osteopserma – single seed juniper
Juniperus scopulorum – Rocky Mountain     
juniper
Pinus edulis – Pinyon pine
Prunus virginiana – Chokecherry
Quercus gambellii – Gambel oak
Rhus trilobata – Th ree-leaf sumac

  
Ponderosa pine areas 

Amelanchier alnifolia – Serviceberry
Chrysothamnus nauseosus – Rubber 
rabbitbrush
Juniperus communis – Common juniper
Pinus Ponderosa – Ponderosa Pine
Populus tremuloides – Aspen
Prunus virginiana – Chokecherry
Quercus gambellii – Gambel oak
Rhus trilobata – Th ree-leaf sumac
Ribes cereum – Squaw currant

Riparian / high water table areas
Cornus sericea – Redtwig dogwood 
Lonicera involucrata – Bearberry 
honeysuckle 
Picea pungens – Blue spruce 
Pinus ponderosa – Ponderosa Pine 
Populus angustifolia – Narrowleaf 
cottonwood 
Populus tremuloides – Aspen
Salix species – Willow 

•
•
•

•

•
•

•
•
•
•

•
•

•
•
•
•
•
•
•

•
•

•
•
•

•
•

Sagebrush fl ats
Artemisia arbuscula – Low sage
Artemisia tridentate tridentata – Big sage
Artemisia tridentate vaseyana – Mountain 
big sagebrush
Atriplex canescens – Four-wing saltbush  
Atriplex confertifolia – Shadscale 
Chrysothamnus nauseosus – Rubber 
rabbitbrush
Chrysothamnus viscidifl orus – Yellow 
rabbitbrush

Shrublands
Amelanchier alnifolia – Serviceberry
Atriplex canescens – Four-wing saltbush  
Cercocapus Montanus – Mountain 
Mahogany
Chrysothamnus nauseosus – Rubber 
rabbitbrush
Chrysothamnus viscidifl orus – Yellow 
rabbitbrush
Juniperus osteopserma – single seed 
juniper
Juniperus scopulorum – Rocky Mountain 
juniper
Pinus edulis – Pinyon pine
Pinus Ponderosa – Ponderosa Pine
Prunus virginiana – Chokecherry
Quercus gambellii – Gambel oak
Rhus trilobata – Th ree-leaf sumac

•
•
•

•
•
•

•

•
•
•

•

•

•

•

•
•
•
•
•

BMP:  Naturalized Vegetation
Revegetating with native species planted in the patterns and environments where they are 
naturally found will aid in visual mitigation success. Th e revegetation of disturbed areas 
allows the modifi ed landscape to blend with the surrounding natural landscape. Woody 
native vegetation can be planted in organic clusters, mimicking its natural occurrence. 
Reseeding and the preservation and reuse of existing topsoil also encourages native vegetation 
growth. Following is a listing of vegetation species found in those parts of La Plata County 
where oil and gas development is occurring.  
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Growth rates are a result of environmental infl uences such as precipitation, sun exposure, 
nutrient availability, growing medium, etc. Undesirable conditions will have a dramatic eff ect 
on growth rate. Th e average growth rates shown below assume relatively constant conditions. 

Grasses and Forbes  2-3 years to maturation
Shrubs   5-10 years to substantial growth
Pinyon   1-3 years to establish, then about 4 inches/year
Juniper   1-5 years to establish, 15-20 years to noticeable 
development
Ponderosa Pine  5 years to establish, then about 12 inches/year
Spruce    3 years to establish, then about 12 inches/year

Vegetating with native species

Topsoil handling. Before construction begins on an access road or well pad, the 
topsoil shall be scraped and stockpiled for use in the revegetation process. Prior to any 
excavation and the stripping of topsoil, surface vegetation will be Hydro-axed, shredded, and 
left on the soil surface to be integrated with the topsoil as it is stripped. Stripping of topsoil 
will be monitored to strip the entire O (organic top layer containing native seed, dropped 
needles and leaves, etc.) and A1 horizons of the native soil. Topsoil stripping will be limited 
to the top six inches, unless an on-site topsoil survey indicates a more appropriate depth 
(deeper or shallower).  

Do not screen rocks out of topsoil.  

Stripped topsoil will be stockpiled in shallow piles to preserve topsoil quality.  
 3-foot pile is ideal for preserving the organic life in the soil
 4-foot pile is acceptable  
5-foot pile or greater will need an additional 3-foot pile to be spread as an inoculant over 
the larger pile, once that has been spread.

If the construction sequence permits, access road construction shall be synchronized in order 
that topsoil stripped from one location can be directly transported and placed on a roadway 
area with a fi nished grade that is ready for topsoil placement. 

Topsoil stripping and topsoil placement will be carefully synchronized so that the stripping 
from one location may be directly transported and placed on an area that is fi nish-graded and 
ready for topsoil placement. Th is strategy minimizes the need to stockpile topsoil, maintains 
higher quality, reduces overall handling and transport time, and minimizes volume loss 
through erosion. 

•
•
•
•

•
•

•
•
•

IMPLEMENTING BMPS:  NATURALIZED VEGETATION
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Careful handling of topsoil will facilitate the reestablishment of indigenous vegetation, 
which will also facilitate color, texture, line, and form compatibility with the surrounding 
unmodifi ed landscape. Care will be exercised to transport topsoil from a stripping area to a 
receiving area that is similar in aspect, slope, and vegetation to promote maximum success. 

Topsoil placement must also consider the character of the soil surface texture. Care will be 
exercised to strip to a depth that does not contaminate the topsoil with deeper soil horizons 
that could alter the texture or character of the topsoil. Maintaining soil texture character will 
allow for more successful revegetation in the long term and visual compatibility for both the 
short and long term.

For areas where trees are to be removed, but not excavated, fi lled or recontoured, the seed 
mix will be broadcast and incorporated into the soil prior to removing trees with a Hydro-ax 
or an approved equivalent. 

Seeding of excavated, fi lled, or recontoured areas will take place after the access road or pad 
is constructed, completed-in-place, and properly prepared to receive revegetation treatments. 
Seeding will take place during the appropriate seeding season. 

Planting shrubs and trees. Proper soil preparation and appropriately sized planting holes 
are critical to revegetation success. 

IMPLEMENTING BMPS:  NATURALIZED VEGETATION

Planting detail for trees and shrubs

Protective fencing 
with staking

Lithic mulch

Root ballImproved soil

Min. 2’ between 
tree and fencing
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BMP:  Lithic Mulch
Stone or other large, impermeable, natural materials should be used to direct water runoff  
and reduce the eff ects of erosion on slopes, in areas where such materials would naturally be 
found. 

Placement of materials should emulate natural occurrence and tree-fall patterns in the 
surrounding landscape, and should be planned to direct moisture onto new vegetation or 
seeded areas. Stone should be placed downhill from new plantings to help form a catch basin 
for rain and snowmelt.    

Large lithic materials, such as boulders, and large trunks from trees removed during 
construction should be saved until fi nal grading is complete and then set into the slopes in a 
random pattern.

IMPLEMENTING BMPS:  LITHIC MULCH

Lithic mulch

New plantings

Planting holes should be dug twice the size of the root ball. Backfi ll soils are to be amended 
with compost at a rate of 2:1 and inoculated with micorrhyzae from topsoil stockpiles. 

Additive products, such as Driwater,® mixed into the soil around new vegetation can also 
provide supplemental water to be released over time, keeping the new vegetation hydrated. 
Fencing will help to minimize livestock and wildlife impact until new vegetation is 
established. 
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BMP:  Manipulation of Color and Texture 
Th e application of color and texture should be used in concert with other visual mitigation 
BMPs. Where there is room between the viewer and the facilities to construct additional 
naturalized BMPs, a pattern should be used that lends itself to the texture of both the new 
naturalized landscape and the existing landscape.

If there is insuff cient room for naturalized BMPs between the viewer and the facilities, then 
a single color application should be used. Due to the close proximity of the facilities to the 
viewer, a single color a few shades darker than the dominant colors of the landscape will be 
less visually apparent 

Color and texture selection 
Th e human eye is attracted to lighter, warmer and brighter, more dominant colors of the 
landscape. Darker and duller colors tend to recede and do not attract the same attention.  
Th e Bureau of Land Management (BLM) has developed the Standard Environmental 
Colors and Supplemental Colors as a reference tool. Th e charts provide proven examples 
of successful color choices for landscapes in the western environment. Original color chip 
samples can be obtained from the BLM.  

Acknowledging that landscapes change as the season changes, color and texture decisions 
should be made based upon those seasons in which the greatest amount of viewing will take 
place and/or those colors that are dominant for the greatest period during the calendar year.

Due to the ever-changing and developing surrounding environment, color choice and texture 
should be reevaluated when new treatment applications are required. 

To be eff ective, color and texture selection should be made in the fi eld, not from digital 
representations or printouts. Color(s) should be selected fi rst, following these steps:

Select the most visually sensitive location from which the facility will be viewed. Th is is 
the key observation point. 
Using the BLM color charts, select the paint colors that appear to be most appropriate.
Create test color samples by applying the selected paint to individual pieces of plywood 
or similar material at least 24”x48” in size.
Place the samples in the landscape in the approximate location of the facility to be 
visually mitigated. 
Standing at the key observation point, select the color samples that are most prominent 
in the landscape and eliminate them as options for mitigation. 

If the facility is located in the near ground, select the least prominent color for application. 
Using a color one to two shades darker than the surrounding landscape will be most eff ective, 
and will also help reduce the eff ect of fading over time. 

•

•
•

•

•

IMPLEMENTING BMPS:  MANIPULATION OF COLOR AND TEXTURE
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Dual-Texture 4est™   Dual-texture Arizonapat™ Dual-texture Zig Zag Arizona™ 

If the facility is located in the middle or far ground, a texture pattern using a minimum of 
two of the least prominent colors will provide better visual mitigation than a single color. It 
may be a simple two-tone application, or a more sophisticated, computer-generated pattern. 

Dual-texture (DualTex®) patterns are the leading technology in camoufl age development. 
Th ese copyrighted digital patterns are generated mathematically to mimic the patterns 
that appear in the natural landscape. Th e overall pattern combines two diff erent scales: the 
micro-pattern and the macro-pattern. For more information about DualTex® and the sample 
patterns shown below, please see Section 7, References. 

Standard Environmental and Supplemental Color samples are tested in the landscape.

IMPLEMENTING BMPS:  MANIPULATION OF COLOR AND TEXTURE
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Use these steps to select a pattern:  
Th e color that is least visible in the landscape should be used as the base for the pattern. 
Select two to three of the remaining colors for use in generating diff erent texture options. 
A private contractor will likely be required to generate these patterns.
Apply the test pattern(s) to a sheet of plywood, and place it in the landscape in the 
approximate location of the facility. 
View and photograph the samples from the key observation point at diff erent times of 
day to see which is least visible under diff erent angles and levels of natural light. 

Color and texture application techniques
While matte paint is preferred because it absorbs light instead of refl ecting it, gloss enamel 
may be the more practical, long-term choice. Surfaces painted with gloss enamel will tend to 
lose at least some of their shine with exposure to the elements.

Patterns may be applied by freehand painting, painting in masked layers, or by installing 
adhesive-backed, preprinted vinyl. If the pattern is comprised of more than two colors, a 
vinyl applique is likely to be most cost-eff ective; the number of colors is unlimited and does 
not aff ect the cost. For more information about adhesive-backed vinyl, please see Section 7, 
References.

BMP:  Bare ground treatment 
Color treatments are recommended for the following hard surfaces, especially when the 
identifi ed viewing area is above the elevation of the facility or access road. Th ese surfaces are 
typically a light color that contrasts with the immediate surroundings:  

gravel roads
graveled production pads
surface rock used to roughen the ground surface for revegetation
bedrock excavations 

Two products that are commercially available include Eonite and Permeon. Th ey are used 
specifi cally for the purpose of coloring concrete or rock surfaces to tone down the glare and 
contrast.

•

•

•

•
•
•
•

IMPLEMENTING BMPS:  MANIPULATION OF COLOR AND TEXTURE
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Regular maintenance and monitoring will help to ensure the success of most BMPs, 
particularly those that involve vegetation and color application. 

Facility replacement
As new technology becomes available, permanent facilities should be replaced whenever 
feasible. Low-profi le equipment with a lower visual impact is preferable to traditional 
installations.

Vegetation
A maintenance program should be established for all vegetated areas, whether seeded or 
planted with native species. Th e following items will be monitored on a regular basis:  

Protective fencing around revegetated areas is in good condition until the new vegetation 
is established. 
Removal of weeds and other undesirable species occurs before they become established.  
Irrigation, including catch basins and lithic mulch, are in good condition and 
functioning as intended.
Additive products such as Driwater® are mixed into the soil around new vegetation to 
provide supplemental irrigation until new vegetation is fi rmly established (up to two 
years). 
Dead trees and other vegetation are removed and replaced by the operator as soon as 
feasible. Planting strategy is re-evaluated if necessary to ensure that vegetation has a 
reliable source of irrigation. 

Color-treated surfaces
Monitor paint and adhesive-backed vinyl for fading, cracking, peeling, etc. While some 
level of deterioration is anticipated and acceptable, severe damage warrants repair or 
replacement.
Monitor bare-ground treatment and re-apply stain as required to minimize contrast with 
the surrounding landscape.

•

•
•

•

•

•

•

Maintaining and Monitoring Best Management Practices



Section 6
Additional Tools 
for Visual Mitigation

Effective visual mitigation of oil and gas facilities 

requires in-depth analysis from locations where the 

improvements are the most visually sensitive.  To analyze 

and formulate proper mitigation solutions before 

construction of facilities, accurate and detailed digital 

information needs to be gathered and created.  The 

more accurate the digital information, the more exact 

and reliable the visual impact analysis and the greater 

the ability to develop effective mitigation solutions. 
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Data requirements
Projection information requirements, including datum and units, must be decided prior to 
data collection. Either NAD 1983 Stateplane Colorado South_FIPS_0503 [Feet]) or UTM 
NAD 1983 or 1927, Zone 13 provide real-world projection information for use in GIS, 
CAD, and other modeling software.

Survey data should also be collected in real-world coordinates and CAD data should be 
generated in the chosen projection from the start. When CAD data is initially drawn in a 
layout without a projection assigned, accuracy is lost when the data is referenced and aligned 
into the correct location at a later date.    

CAD data requirements 
CAD data must be created in a real-world coordinate system.  Th e projection needs to 
be assigned before the information is generated; CAD information cannot be accurately 
“rubber-sheeted” into a real world coordinate system after the information has been 
generated.  

GIS data requirements
GIS data should be created in the agreed-upon projection. If created in a diff erent projection, 
the GIS data needs to be re-projected into the project datum for analysis. Appropriate meta-
data needs to be included following FGDC (Federal Geographic Data) standards.  

Data types for analysis
Multiple data types are required to accurately model and evaluate proposed oil and gas 
improvements. Information representing the following will be needed for eff ective evaluation 
and generation of proposed visual mitigation practices:

Locations for all proposed facilities, roads, pads, and other features that would be 
part of the fi nished construction. Th is includes cut-and-fi ll slope calculations for all 
grading and the associated construction requirements, such as additional fi ll or surplus 
cut, as determined by an on-site survey using accurately located, real-world coordinates.   
Details regarding the visual appearance and functional requirements of all proposed 
facilities, roads, well pads, and other additional features. Th is includes the façade 
information for structures and facilities, type and frequency of vehicular access to the 
site, and the functional setback requirement for equipment. Th is information should be 
provided in a written format with diagrams or imagery to provide further explanation. 
Locations from which the view of the proposed improvement would be the most 
visually sensitive.  Views may be static from a single point or dynamic as the viewer 
travels along a road.  Key observation point information should be provided in a 
georeferenced CAD fi le or in a GIS format fi le.

•

•

•

Data Requirements and Types
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Terrain information representing the landscape that would be seen from 
key observation points. Terrain information should include the landforms 
between the viewer and the improvements, as well as the landforms adjacent 
to and behind the improvements. All terrain in the subject viewshed should be 
represented. Th is information should be obtained by LIDAR ( Light Detection 
and Ranging), an airborne system that uses pulses of laser light striking the 
surfaces of the earth and measuring the time of pulse return. Th is data is well-
suited for making accurate digital elevation models. In addition, the data is geo-
referenced from inception which means it can be used directly in GIS.
Terrain data representing all proposed modifi cations to existing contours. 
Th is data would include existing, construction, and reclamation contours. Th e 
information should be provided in a geo-referenced CAD fi le.
Orthophotography of the viewshed area. Digital imagery created through 
orthophotography has distortion from the camera angle and topography 
removed, thus equalizing the distances represented on the image. In order to be 
useful and accurate, these image fi les must also include real-world projection 
fi les.
Surrounding conditions information such as parcel boundaries and 
ownership, locations and outlines of surrounding landcovers (with specifi c 
vegetation types and zones), existing structures, bodies of water, protected 
species habitats, utilities, public roads, and any other pertinent information that 
would be important for an accurate visual mitigation analysis. Th is information 
should be provided in a GIS-compatible format. Providing accurate data for 
visual mitigation analysis.

Terrain data inaccuracies
Inaccuracies and discrepancies in basic information will lead to visual mitigation 
solutions that are less than ideal.  Th e visual mitigation analysis and solutions will 
only be as accurate as the information from which the analysis is run.  

Common problems associated with terrain information include the following:
CAD information for site surveys is often created without using real-world 
coordinates. “Rubber-sheeting” the data into place leads to inaccurate horizontal 
and vertical location. Th e site survey information should always be generated in 
a CAD fi le or GIS-compatible fi le that uses real-world coordinates.   
Cut and-fi ll calculations for lengthy improvements, such as access roads, are 
often generated from a centerline over the contour information of a USGS 
quad. Th e USGS contour data generated from 30 meter DEMS is too general 
to develop an accurate representation of the terrain information. Cut-and-fi ll 
calculations should be generated from the surveyed alignment of the road width 
over survey or LIDAR-fl own terrain data.  

•

•

•

•

•

•

TOOLS FOR ANALYSIS: DATA TYPES AND REQUIREMENTS
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Th e area specifi cally associated with the proposed improvements is surveyed with a 
one-foot contour interval and then laid over generally available contour information 
with a 30-foot or greater contour interval. Th is creates a huge jump along the edge of 
the contour information where the accurate information meets the less-accurate contour 
interval. All proposed site information, including the areas that will be disturbed for 
construction, should be generated from a geo-referenced onsite survey.  All additional 
terrain data should be obtained by LIDAR.

•

TOOLS FOR ANALYSIS: DATA TYPES AND REQUIREMENTS
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Th ere are multiple ways to analyze and evaluate the data described above. Th e 
following are proven, recommended programs and methods.  

Autodesk Map,  AutoCAD Land Desktop
CAD, or Computer-Aided Design, is used to evaluate and edit the proposed 
contour information and develop the layout and orientation of the proposed site and 
facilities. A Map extension to a CAD program is used for exporting the information 
as shape fi les to be opened in a GIS program. Example Software: Autodesk Map,  
AutoCAD Land Desktop

GIS
GIS, Geographic Information System, is an information system used to manage, 
edit, and analyze spatial data, generate maps, and look at the terrain data in 3D. It 
is a very effi  cient tool for analyzing the distance and elevation diff erences between 
the proposed improvements and locations with the most visual sensitivity, assisting 
the user in development of eff ective visual mitigation strategies specifi c to each site. 
GIS is an important tool for analyzing the large areas of terrain often associated with 
visual mitigation.  Example software: ArcMap. 

Modeling programs
GIS spatial data is exported into a landscape modeling program for further 
analysis.  Using the terrain and other spatial data from GIS, the modeling program 
applies attributes that simulate the characteristics of the adjacent landscape and 
the proposed improvements, such as vertical vegetation or structures. Modeling 
programs are used to simulate visual mitigation strategies in a real-world setting, 
providing the opportunity to evaluate their eff ectiveness before implementation.   
Example Software: Visual Nature Studio 2.   

Photo editing programs
Photo editing programs are used to generate photo simulations to represent the 
views from specifi ed critical observation areas. GIS points can be taken in the fi eld to 
designate where images are being taken from. Th ese points can be imported into the 
modeling programs and cameras set exactly on those points to generate the views in 
the model from the point. Th e model image can then be compared to the photo and 
a simulation can be created in the photo editing program.  Example Software: Adobe 
PhotoShop, PhotoImpact, Digital Image Suite.   

Tools for Evaluation
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Camoufl age patterns 

DualTex® patterns:
4est™ (Forest) 

       Guy Cramer and Lt. Colonel Timothy P. O’Neill (U.S. Army, Retired) 
       CamoWhere: http://www.camowhere.com/

ArizonaPat™ and Zig Zag Arizona™
      Guy Cramer
      HyperStealth© Biotechnology Corp. 
       www.hyperstealth.com

Paint

NIC Industries
7050 6th Street
White City, OR 97503
Phone: (541) 826-1922
Orders: (866) 774-7628
Fax: (541) 826-6372
Email:  infor@nicindustries.com 
www.nicindustries.com 

Sherwin Williams stores

Vinyl Adhesive Appliqués and Masks

3M Corporation
www.3m.com

HyperStealth© Biotechnology Corp. 
www.hyperstealth.com

•

•

Resources
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