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 benefits

associated with particular BMPs.

Use of appropriate BMPs may also provide other
benefits 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.






Sightline Interruption BMPs

One of the simplest visual mitigation methods is to interrupt the sightline from the viewer
to the object. This may be achieved using both man-made and natural elements. Proper
location of proposed facilities in the initial design phases can save significant time
and effort during the visual mitigation process. Following is a breakdown of sightline

interruption techniques and the situations where they would be most effective.

BMP: Proper Facility Location

The 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 simplifies the visual mitigation process and

preserves the existing landscape setting. As an added benefit, it may also reduce noise from

facility operations.

Viewer has unobstructed view of the facility

Sightline is interrupted close to viewer

Sightline is interrupted close to facility



SIGHTLINE INTERRUPTION BMP: PROPER FACILITY LOCATION

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

The 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.

Unique land form Facility/

The 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
Existing vegetation

stands or landforms
may be used as a
backdrop to prevent the

form of the equipment

from breaking the
skyline.

Facility



SIGHTLINE INTERRUPTION BMP: PROPER FACILITY LOCATION

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

Ridge line X

Facility /

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.

A portion of of this minor gas facility is located below grade in
relatively flat terrain—an effective technique when no natural land
forms are available to interrupt the sightline.



SIGHTLINE INTERRUPTION BMP: LAYOUT AND CHOICE OF EQUIPMENT

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.

Facility Facility

-7 -

Residence

/_ /— Residence

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

Low-profile equipment

Low-profile 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.

This progressive cavity pump is an example of a low-profile
artificial lift that can be used in place of a pumpjack.



SIGHTLINE INTERRUPTION BMP: PRESERVATION OF VEGETATION

BMP: Preservation of Vegetation

Preservation of existing vegetation is a simple form of sightline interruption that requires

minimal effort 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

Main road /

The facility and access road are located so that
existing vegetation is preserved, forming a natural
barrier from the main road
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SIGHTLINE INTERRUPTION BMP: NATURALIZED VEGETATION

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
benefit. The further away it is located, the longer it will take for that same vegetation to grow
large enough to produce the same benefits. In most cases it will take vegetation a few years

to reach sufficient 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.

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. The plant form (species selection and

species mix) should emulate the surrounding environment (reference Section 5, page 63).
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SIGHTLINE INTERRUPTION BMP: NATURALIZED VEGETATION

Existing vegetation x Residence \

Visual mitigation / /
vegetation Facility

Planted vegetation repeats the existing planting pattern of the agricultural/

residential setting

/Exieting vegetation

Residence

Facility
Visual mitigation
vegetation

/Exietirlg vegetation

Residence

Visual mitigation
vegetation

Facility

Planted vegetation continues the existing native
vegetation patterns

Planted vegetation does not reflect adjacent
native patterns
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SIGHTLINE INTERRUPTION BMP: NATURALIZED BERMS

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 difference between the viewer and the proposed

facilities will aid in evaluation of the size and location of an effective berm.

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. Sightline interrupted by a berm; viewer at same elevation as facility
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 Sightline interrupted by a berm; viewer at lower elevation than facility
and revegetating will have little visual

mitigation benefit, as the viewer will be

in a position to look over the berm.

Berms can be effectively used when the
adjacent landscape naturally contains
undulating forms, as in the sketch

Viewer at higher elevation can see the facility over a berm
below.

A successful berm appears to be a natural extension of the existing landscape
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SIGHTLINE INTERRUPTION BMP: NATURALIZED BERMS

The 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.

Sculpted contours /
Existing grade /

Straight-line sculpted contours do not respond to existing grade

Sculpted contours /
Existing grade /

Undulating sculpted contours transition nicely into existing grade

A poorly designed berm that does not relate to the surrounding terrain can be just as

visually intrusive as the facility itself.
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SIGHTLINE INTERRUPTION BMP: NATURALIZED BERMS

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.

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. The 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
. . Planting on top of a berm with no reliable
construction techniques). source of water results in high mortality.
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SIGHTLINE INTERRUPTION BMP: NATURALIZED BERMS

/Facility

The grading of this berm blends naturally into the existing The slope of this berm appears unnaturally steep and uniform.
terrain. However, vegetation planted in a row on top looks Trees planted in a row on the top have already begun to die.
unnatural and with no reliable source of water, has little chance

of survival.

/ Facility

Evenly spaced trees planted in a row look unnatural and draw attention to this berm.
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SIGHTLINE INTERRUPTION BMP: NATURALIZED BERMS

Planted vegetation

Berm

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.

/7
SN

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.

Planted vegetation

Constructed
drainage

Lithic mulch



SIGHTLINE INTERRUPTION BMP: USING STRUCTURES

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. The repetition of form and color of the
adjacent structures will visually merge the new facilities with the surrounding land use. The
structure may be constructed as a complete shelter to enclose the facilities, or may create a

fagade with one or two sides that face the viewer, effectively hiding the facility from view.

/ Residences \ Facility\

The facility in the open field is clearly visible from the adjacent homes

Facility\

/ Residences \

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\

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.
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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).

Fences are a good option for sightline interruption in some situations, and provide additional
benefits in terms of safety and sound mitigation. Fences should be painted in an earth color

that blends with the surrounding landscape.

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

29



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. The following is a breakdown of techniques
for repetition of surrounding landscape characteristics and the situations where they

would be effective. A combination of these techniques and the Sightline Interruption

techniques is likely to be the most effective 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. The 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.

Existing vegetation

/Facility

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

BMP: Naturalized cut-and-fill slopes, berms, and contour
manipulation

Berming and contouring should respond to the surrounding environment, blending the
modified surfaces by interrupting artificial lines and undulating the face of slopes. Cut-and-
fill slopes for the construction of access roads and well pads should have grades that
mimic that of the surrounding natural slopes. The 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. The revegetation plan should

incorporate native species for disturbed areas and slopes.

Three examples of poor cut-and-
fill technique. Excessive removal of
material and lack of recontouring
creates scars in the landscape that
cannot be revegetated.

31




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

All disturbed and constructed slopes should have a roughened and undulating finish.
The uneven surface creates pockets to trap water, encouraging vegetation growth and
reflecting light in an irregular pattern. This will reduce the apparentness of the recent

disturbance, emulating the texture of the natural slopes.

Top of pad\ Top of pad \

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

vegetation growth

The 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.

~Cut

\ Access road

Fill —

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

~-Cut

Fill —

\ Access road

Cut-and-fill slopes that meet existing grades at natural angles create a more natural appearance.
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REPETITION OF SURROUNDING LANDSCAPE BMP: CUT-AND-FILL SLOPES, BERMS, CONTOURS

Expanded, more
natural cut
Traditional cut

Traditional fill

Expanded, more
natural fil \ \
Access road

Comparison of traditional vs. suggested cut-and-fill

The 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 fills—more than 15 feet in elevation—are strongly discouraged. The
angle of slope, as well as the existing land use, will be significant factors in determining the

required height of the cut.

This cut-and-fill resulted
in an unnatural mesa at
the edge of a pasture.
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REPETITION OF SURROUNDING LANDSCAPE BMP: CUT-AND-FILL SLOPES, BERMS, CONTOURS

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. The 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.

Road edge with berming,
contouring, and native
revegetation

Road surface Road surface

Profile 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.

In cases where bedrock must be removed for facilities construction, the final 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.

A straight rock cut creates a harsh line in the A more natural rock cut follows the natural
landscape. fracture lines of the rock.
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REPETITION OF SURROUNDING LANDSCAPE BMP: CUT-AND-FILL SLOPES, BERMS, CONTOURS

The strong linear forms associated with the construction of pipelines and access roads create
visual lines through the landscape that are difficult 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. The 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-
fill 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.
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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.

Thinning and feathering dissipates the clearing and emulates the forms of natural

clearings.
Facmty \
Access /
road
Geometric clearings for the facility and access road contrast Organic clearings for the facility and access road emulate the
with natural clearing forms. natural clearing forms.

In the case of an access road, the clearing, thinning, and feathering should be concentrated to one
side of the road. The road therefore follows the edge of the vegetation opening and does not split the

clearing habitat. The line of the road will also follow the existing perceived line between the clearing

and the upright vegetation.

/ Faci[ity\
\ Access

road

The access road splits the habitat and the form of the The line of the access road follows edge of the clearing and

clearing. upright vegetation.



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

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 benefits of
large-scale thinning and feathering may include enhancement of wildlife habitat and fire fuel

load reduction. This may require approval from adjacent landowners; however, it would be a

more effective alternative in the long term.

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.
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REPETITION OF SURROUNDING LANDSCAPE BMP: NATURALIZED 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. The form and texture of the vegetation should continue the form and

texture of the existing land cover.

Existing . Facility
. . Non-native
native vegetation ;

vegetation

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

Existing

native vegetation New plantings, Facility
7\ native

vegetation

Native species continue native textures and forms
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REPETITION OF SURROUNDING LANDSCAPE BMP: NATURALIZED VEGETATION

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. This 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 ,
] Drainage

the new vegetation to capture the water,

will allow time for the runoff to percolate into the soil. The

strategic placement of rock to deflect runoff into vegetation pockets or

microclimates will also aid in plant success.

Catch basins

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

Access

Native species should be
planted in terrain where
they are naturally found, like
these aspen in a drainage
area

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. This would also be the case for treatment of surface

rock used in regraded landscape and revegetation areas. This 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
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REPETITION OF SURROUNDING LANDSCAPE BMP: COLOR ANDTEXTURE MANIPULATION

BMP: Color and texture manipulation

The 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 modifications of color, pattern, and structure, which can make
animals and insects nearly unrecognizable although plainly in view. The 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. This will also help

to minimize the effects of fading over time.

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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REPETITION OF SURROUNDING LANDSCAPE BMP: COLOR ANDTEXTURE MANIPULATION

The most successful examples of color and texture manipulation typically include
a pattern, or visual texture, that mimics the background. These 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 effective.

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

The darker colors of the landscape’s vertical features are effective in a dual-texture pattern at this facility.
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REPETITION OF SURROUNDING LANDSCAPE BMP: LITHIC MULCH

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.

Berm Planted vegetation

Lithic mulch

Lithic mulch stratetically placed in a revegetation site

Lithic mulch placed alongside
the Glenwood Canyon
Recreation Trail helps this
revegetated area make the
most of the water it receives.
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REPETITION OF SURROUNDING LANDSCAPE BMP: LITHIC MULCH

Strategically placed throughout the site, the mulch sheds water directly from its surface onto
the soil pockets surrounding the new plantings. The moisture content of the soil is increased,
thereby increasing the success of revegetation. The 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 finished on surfaces that will be revegetated,
the larger objects that will serve as mulch (logs, boulders, etc.) are distributed and “planted.”

The topsoil is then filled 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.

Topsoil
Lithic mulch

Berm base

Topsoil filled around lithic mulch
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REPETITION OF SURROUNDING LANDSCAPE BMP: BARE GROUND TREATMENT

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. The frequency of visits to the site, including maintenance traffic, 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. This would also be the case for treatment of surface

rock used in regraded landscape and revegetation areas. This is a one-time treatment to

bedrock.

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.

44



