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Rocky Mountain Beeplant
Aids Revegetation in an
Arid Natural Gas Field
By Michael Curran, Joshua Sorenson and Peter Stahl

Reciaiming lands that have been drastically
disturbed for energy production proves

difficult in arid environments. Typically,

the goal of reclamation is to stabilize soil and

establish a diverse, self-sustaining vegetation

community. For oil and gas development

in Wyoming, several challenges exist with

establishing vegetation on reclaimed well pads,

including an arid cold climate, poorly developed

soils, erosion Issues, threats from Invasive weeds

and loss of soil organic matter. Here, we highlight

benefits of using Rocky Mountain beeplant

(Cleome serrulato) In reclamation seed mixes to

revegetate disturbances associated with oil and

gas development In an arid environment.

While oil and gas extraction in Wyoming

and other areas of the western United States is

critical to the nation's economy, the development

process has resulted In significant land surface

disturbance. Land reclamation and ecosystem restoration

have become important practices to mitigate these

disturbances. In Wyoming, oil and gas well pads are typically

built by stripping and stockpiling topsoil to allow drilling and

exploration equipment onto a site. After this equipment is

removed and a wellhead is in place, topsoil Is spread back

across the pad, and an Interim reclamation process, which

involves revegetating the non-active portion of the well

pad with an approved seed mix, is Implemented. Interim

reclamation efforts often result in more than two-thirds of the

initial disturbance being revegetated, with the goals of site

stabilization and setting the site on a trajectory such that a

self-sustaining plant community exists to aid in final

reclamation, the point when production equipment is removed

from the pad and the formerly active portion is seeded.

Typically, a reclaimed well pad is Judged against various
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Before (bottom) and after (top) photos of well pad Stud Horse

Butte 33-08 show a transformation between June and August 2017.

The site was seeded with mix B1 in the fall of 2016.
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regulatory criteria by comparing it to an adjacent reference

area that has not been directly impacted by development.'

Many challenges exist in revegetating lands disturbed by

oil and gas development in Wyoming. These include short

growing seasons due to cold temperatures, arid environments

with unpredictable precipitation events, rugged terrain,

poor soil quality, and threats of erosion due to wind and

precipitation. Additionally, the soil stripping, stockpiling and

re-spreading process generally results in the destruction

of soil carbon and an increase in available soil nitrogen,

often providing a competitive advantage for invasive weed

species.^ Several techniques have been used to combat these

challenges, including erosion mats and blankets to prevent soil

runoff, cover crops to stabilize soil and provide organic matter,

straw and wood mulch additions to improve moisture storage

and immobilize nitrogen, and soil amendments for a variety

of reasons. While reclamation seed mixes have traditionally

consisted primarily of perennial grasses, forbs and shrubs,

some native annuals have been shown to aid the reclamation

process when they are included in diverse mixes with native

perennials. Aside from being able to compete with invasive

weeds,^ several annual forbs have the capability to thrive in

disturbed soil environments.'^

Rocky Mountain beeplant, an annual forb native to the U.S.

Rocky Mountain region, has previously been used to aid in

land reclamation associated with wildfire disturbances."' More

recently, it has become commonly used as a reclamation

species in the Jonah infill natural gas field, south of Pinedaie,

Wyoming. The Jonah infill is located in an extreme environment

with less than 50 frost-free days per year and an average of

seven to nine inches of precipitation, it has poorly developed

soils and is critical land for wildlife and domestic livestock.

Due to land uses in the Jonah infill, reclamation efforts are

geared toward reestablishing a diverse mix of native plants

that can be utilized by both wildlife and livestock. As livestock

grazing has occurred in the Jonah infill since the late 1800s, the

reference vegetation communities near reclaimed well pads

typically consist of decadent stands of Wyoming big sagebrush

{Artemisia tridenta spp. Wyomingensis) with a lack of native

forb and grass diversity in the understory.

Currently, 75 percent of initial land disturbance in the Jonah

infill is undergoing reclamation activity.^ Reclaimed areas in

the Jonah infill are typically seeded in the fail, with heavier

seeds drilled into the ground and lighter seeds broadcast

across the surface. Fall seeding allows for the seeds, many of

which are adapted to cold environments, to go through a cold

stratification period and to benefit from the little moisture in

the Jonah Infill, which often comes in the form of snow during

the winter and early spring months.

Multiple seed mixes are used in the Jonah Infill due to

diverse soil types and reclamation potential within the area. One

A white cabbage moth stops on a Rocky Mountain beeplant flower

head in the Ptnedale Anticline natural gas field in Wyoming.

seed mix, "B1," utilizes 21 native species, including six native

perennial grasses, 10 native perennial forbs, four native shrubs

and Rocky Mountain beeplant as an annual forb. A total of 13.2

pounds of seeds per acre are applied in this mix, with 10 pounds

consisting of grasses, 1.45 pounds consisting of perennial forbs,

1.05 pounds consisting of shrubs and 0.7 pounds consisting of

Rocky Mountain beeplant. While it Is common for these sites to

show emergence of grasses within drill rows in late spring and

early summer. Rocky Mountain beeplant tends to establish later

in the season as the tallest plant on the site during year one of

reclamation. The beeplant growth ranges from two to five feet in

height and often provides more than 25 percent canopy cover

on a reclaimed site within one year (Curran, unpublished data).

The taproots of the beeplant help provide soil stabilization

and large inputs of organic matter, and allow for other native

forbs. shrubs and grasses within the seed mix to germinate and

emerge in the first year. In the winter following the first year's

growth. Rocky Mountain beeplants' tall structure and dense

cover allow for snow to be captured on the reclaimed site and

likely improve soil moisture retention to aid in growth of the

perennial grasses, forbs and shrubs over time as the native

annual forb drops out of the system.

A vegetation monitoring case study was conducted in July

2016 on three well pads seeded with seed mix B1 in the fall of

2013. Three years after initial reclamation, all three sites had

greateroverall plant cover, less bare-ground coverand greater

native plant diversity than the adjacent reference vegetation

communities. Specifically, each site had greater forb richness

than the reference areas, as well as greater perennial grass

richness and density than the reference areas. The reference

areas had higher shrub density, which is to be expected as the

communities consist of shrubs more than 80 years old, and it

is well-documented that shrub growth in arid environments

may take decades.® However, it was promising to see three

of four planted shrub species present on each reclaimed well
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