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ABSTRACT 

Successful revegetation after pipeline construction in native rangeland requires an 

effective range management program to expedite a self-sustaining, erosion reducing ground 

cover. 

·The study area was located 50 km northeast of Brooks, Alberta. Two early season 

grazed sites and two late season grazed sites were selected in a pipeline corridor containing 

pipelines that were installed 3, 12, 16. 21 and 27 years ago. 

Even after 26 years, species composition and ground cover over the rights-of-way were 

significantly different from the undisturbed areas. Grazing regime had a profound effect on all 

vegetative characteristics evaluated. 
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INTRODUCTION 

Activities associated with transport of Alberta's petroleum resources necessitate 

pipeline construction. In 1981, there were 180,208 km of pipelines in the province of Alberta 

(Webb 1982) . 

Installation of a pipeline disrupts both the soil and the hydrology of an area as well as 

the flora and fauna associated with it. Each ecosystem reacts differently , thereby varying 

environmental impacts of pipeline installation and complicating quantification of cause and 

effect links between pipeline disturbances and such impacts. 

Suitable pipeline installation techniques and reclamation procedures for a given 

ecosystem can be determined only if both the short and long term effects of pipeline 

construction are understood. Data demonstrating the mechanisms causing these effects have 

not been adequately documented . Most investigations in agricultural areas have concentrated on 

arable crop production, but provide inadequate information on ecosystem reconstruction and 

stabilization in natural uncultivated grasslands. 

Optimum productivity on Solonetzic native range will only be attained if pipeline 

installation and revegetation procedures are based on firm knowledge of and are compatible 

with that ecosystem's functioning . The need to document and assess the impact of pipeline 

disturbances on Solonetzic native range ecosystems formed the basis for this study. It had two 

overall objectives: 

1. To document and assess selected ecosystem responses to pipeline installation in native 

Mixed Prairie rangeland on Solonetzic soils in Southern Alberta . 

2. To study the longevity of these selected ecosystem responses. 

This presentation deals with two specific objectives : 

1. To examine the effects of early and late season grazing on revegetation of pipeline 

disturbances. 

2. To examine the above effects within different zones of construction activity and on 

different aged pipeline rights-of -way . 
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METHODOLOGY 

Four study sites were located within a natural gas pipeline corridor approximately 10 

km east of Princess, Alberta. Sites 1 and 4 were located in NE 15-20-11-4 and NE 16-20-11-4 

respectively; and sites 2 and 3 in NW and ~'E 15-20-11-4 respectively. Ail four study sites were 

located within a 4 km distance . Studies were confined to the rights-of-way leased by NOVA, 

An Alberta Corporation, and to control areas immediately adjacent to the right-of-way 

(r-o-w) . These control areas were utilized for extensively managed beef cattle production by 

the Eastern Irrigation District (EID). 

Each of the four study sites was 100 m by 135 m, spanning five r-o-w with an 

undisturbed (control) area on either side. These sites were divided into 17 east-west transects 

representing different areas of pipeline construction activity and different ages of pipelines. 

Pipelines ranged in diameter from 86 to 107 cm and were installed in 1957, 1963, 1968, 1972 and 

1981. Transects included the undisturbed prairie on either side of the pipeline r-o-w , the area 

' 
directly above each trench, and the work, pipelay and stockpile areas. The area corresponding 

to the work, pipelay and stockpile transects of the older r-o-w was referred to as the between 

trenches transects. 

The study sites had slopes of less than 2% . Soils were Solodized Solonetz or Brown 

Solod with prominent blowout patches . Vegetation was of the Bouteloua-Stipa (Blue 

grama-Spear grass) fades of the Stipa-Bouteloua-Agropyron (Spear grass-Blue 

grama-Wheatgrass) faciation. The 1981, 1972 and 1968 r-o-w were seeded to similar mixtures 

of introduced species including: Agropyron cristatum, Elymus junceus, Agropyron riparium, 

Agropyron trachycaulum, Agropyron elongatum, Agropyron trichophorum, Elymus angustus, 

Medicago species, Onobrychis vicaefolia and Astragalus cicer (crested wheatgrass. Russian 

wildrye, streambank wheatgrass, slender wheatgrass, tall wheatgrass, pubescent wheatgrass, 

Altai wildrye, alfalfa. sainfoin and cicer milk-vetch) . The 1957 and 1963 r-o-w were not 

seeded. Sites 2 and 3 were in an early season grazed section of the range (grazed from May 

through July) and sites 1 and 4 were in a late season grazed section (grazed from August 
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through November). 

In 1982, transects were subdivided into four subtransects each 25 m in length and 

spanning the width of the transect. Twelve m2 quadrats were randomly established in each 

transect. In 1983, individual trafisects were uivided into 1 m by 1 m subtransects. At each site 

one hundred 0.10 m2 (20 cm x 50 cm) quadrats were read in each transect. 

In each quadrat ocular estimates of basal area were determined for individual species 

total live vegetation, total dead vegetation , and bare ground. Frequencies of each species in a 

quadrat were recorded. 

Plant densities over the 1981 r-o-w were determined to quantify the establishment of 

introduced species and invasion by native species. In each site, four seeded rows were randomly 

selected in each of the following transects: 1981 trench, pipelay, work and stockpile. 

Twenty-five 1.0 m ::;egments were randomly selected along each seeded row, and the number of 

introduced and native plants were counted in each row segment. 

Chi square was used to test departure _from expected- values and to determine the 

homogeneity of two species with respect to frequency and cover . 

RESULTS 

The ground cover of the undisturbed prairie consisted of approximately 50% live 

vegetation, 30% dead vegetation (litter) and 20% bare ground. Selaginella densa (little club 

moss) was the dominant species , often comprising over 50% of the live vegetation. Dominant 

grasses included Bouteloua gracilis, Koeleria cristata and Stipa species (predominantly Stipa 

comata with small amounts of Stipa spartea var . curtiseta) . Together these three grasses 

represented up to 12% of the total ground cover, occurring with a mean frequency of 64%. 

Forbs were abundant, predominantly Artemisia frigida (a half-shrub), Opuntia polyacantha, 

Phlox hoodii and Sphaeralcea coccinea (pasture sage, prickly-pear cactus, moss phlox and 

scarlet mallow) . Over 99% of the species were native. 

,-----.__, 

~ 
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Season of grazing had a substantial effect on vegetative composition. With early season 

grazing there was a decrease in live vegetation and an increase in litter and bare ground. In 

general, late season grazing resulted in increased basal area of many grasses and forbs . 

With pipeline dis~urbancc , botanical composition and gwund cover changeJ 

significantly. The trenching disturbance was the most destructive compared to the grading and 

stockpiling operations of the other r-o-w transects. 

Immediately following pipeline construction, vegetation declined to nearly 0.0% of the 

ground cover over the trench transect (Figure 1), and near 5% over the other disturbed 

transects. Species in all transects of the 1981 r-o-w had very low covers and frequencies. Over 

95% of the species present had mean basal areas of less than 1 % and approximately 60% had 

frequencies of less than 10%. 

During the first year, vegetative cover over the trench had increased to approximately 

5% of the ground cover (Figure 2). The 1972 trench had approximately 10% vegetative cover 

and approximately 90% bare ground. Over time vegetative cover increased on disturbed areas. 

Vegetative cover of the 1957, 1963 and 1968 r-o-w was approximately 40%. This compares with 

20% bare ground from the undisturbed native rangeland. 

Other disturbed transects of the 1981 r-o-w had less bare ground than did the trench 

transect in some sites. The work and stockpile transects in both years of the study often had 

nearly twice as much vegetative ground cover as the trench area did. The pipelay transect 

tended to have values between the trench and the other disturbed transects. The between 

trenches transect near the 1972 r-o-w had more vegetation than did the 1972 trench. Areas 

between the 1957, 1963 and 1968 trenches had basal areas similar to those of the adjacent 

trenches. 

Over time the effect of grazing had a compounding effect with that of the pipeline 

disturbance . Older r-o-w under late season grazing tended to have less bare ground and more 

live vegetation and litter than did early season grazed sites (Figure 2). 
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Late season grazed sites had approximately four times as many native species over the ~ 

1981 r-o-w as did early season grazed .sites. Although introduced species numbers were higher in 

late season grazed sites as well, the variability was high making the differences non-significant . 

The effect of grazing regime on revegetation is most obvious when compariug the 

frequency and basal area of Agropyron cristatum (crested wheatgrass) and Descuraini~ sophia 

(flixweed) . Agropyron cristatum dominated the 1968 and 1972 r-o-w under a late season 

grazing regime (Figure 3), but was only a minor component of the vegetative composition 

under early season grazing. No other introduced species had persisted and native species 

invasion had been accomplished only by a few ruderals. Agropyron cristatum was a dominant 

species under both grazing regimes immediately afi.er a disturbance but within a year , frequency 

and basal area were decreasing under early season grazing . 

Similar data were collected for Descurain.ia sophia. In 1982 Descurainia sophia 

dominated the 1981 r-o-w under a late season grazing regime, but under early season grazing 

the species was a relatively minor component of the vegetation (Figure 4). Similar patterns 

were observed for Koeleria cristata. Bouteloua gracilis and Hordeum jubatum (wild barley) 

tended to increase significantly under an early season grazing regime. 

Few introduced species were present on the 1957 r-o -w, but large numbers of native 

species, particularly forbs, were present with both high covers and frequencies . The 1963, 1968 

and 1972 r-o-w were similar in native species composition to that of the 1957 r-o-w. However, 

the number of introduced species dramatically increased in these trench areas. 

In all sites, species composition of the 1957 r-o-w was not significantly different from 

that of the undisturbed transects . The 1981 trench transect was most similar to the 1981 pipelay 

transect. Under an early season grazing regime, the 1963. 1968 and 1972 r-o-w were more 

similar in botanical composition to the 1957 r-o-w than to the 1981 r-o -w or the undisturbed 

prairie. Under a late season grazing regime, these transects were significantly different from all 

other transects . 
~ 
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DISCUSSION 

The trench area had more introduced species and generally had more species with lower 

basal area and frequency compared to those of the other transects . These other transects were 

not trencheci., but only graded, and therefore more hospitable for regrowth from species with 

their roots still intact, or partially buried. This was particularly true for the forbs. 

The higher basal area and frequency for many species and the large number of native 

species under late season grazing reflect the susceptibility of some species to early season 

grazing. 

The majority of the species present are cool season forms. They begin growth in late 

March or early April, are heading or flowering in June , and have completed seed maturation by 

July. By August, most vegetation will be dormant or cured. These cool season species will be 

most affected by early season grazing. Severe defoliation during early stages of phenological 

development is often detrimental to seed production and even to the survival of some species, 

whose only means -of reproduction is through seed. Species that can reproduce vegetatively are 

also stunted after severe defoliation because energy must be put into rebuilding photosynthetic 

parts and carbohydrate reserves necessary for winter survival. 

Early maturing species that are late season grazed have a distinct advantage for survival 

over those that are grazed early in the season. By July and August, most early maturing species 

are entering summer dormancy and thus are usually more resistant to grazing. Some species , 

such as those of the Stipa genus , have very prickly seeds which are unpalatable to cattle. 

Species such as Agropyron cristatum are also coarse and unpalatable . Many of the forbs are 

declining in vigour, maturing seeds , or have already cured by the time late season grazing 

begins. Thus only later maturing species and those that experience autumn regrowth will be 

sensitive to grazing at this time. Grazing in late autumn will detrimentally affect these species 

which have not built sufficient carbohydrate reserves for winter survival, and those reproducing 

from seed, whose seed matures late in the season. With late season grazing, the native species 

on the work and stockpile areas could partially recuperate from the disturbance. Species in the 
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early season grazed sites would be defoliated and trampled at a time when they were most 

vulnerable because of their low energy reserves. Thus many weedy species if early season grazed 

would not survive whereas those that were late season grazed would have time to recover from 

the pipeiine disturbance before being subjected to the pressures of grazing. The trench area wa~ 

the most severely disturbed, and would likely take longer to recover. Plant roots and Native 

seeds were not on the trench and only introduced seeds were present. These seeds are often 

planted late in the season and would not likely germinate as readily as the plants that were 

already present on the other transects would recuperate, thus accounting for the smaller 

number of plants over the trench transect. 

Descurainia sophia is palatable in early spring but unpalatable by summer. Koeleria 

cristata (June grass) is a vigorous native invader as its prominence in the disturbed transects 

indicates. Koeleria reseeds bared areas readily, and because it begins growing early in the 

spring, can take advantage of the early spring moisture reserves ( Coupland 1950). 

The 1968 and 1972 r-o-w were seeded to a mixture containing Agropyron cristatum 

during the final stages of pipeline construction. Agropyron cristatum generally does not suffer 

frost damage nor winter kills and is highly drought resistant due to its extensive root system. It 

is also an excellent weed competitor. These characteristics make Agropyron cristatum a species 

well suited to eventual dominance of a disturbed area. Studies involving Agropyron cristatum on 

Mixed Prairie indicated that when Agropyron cristatum was grazed early in the spring native 

dominants expanded and competed successfully (Hubbard 1949). 

The 1981 disturbance transects were dominated by introduced and native invaders, or 

weedy species. The older pipeline disturbances had many more native species, with loss of 

dominance by the introduced species. With time, the disturbed areas appear to be approaching 

the vegetative character of the undisturbed transects, but even after 26 years, there are still 

significant differences in botanical composition. 

The large number of forbs present indicate the efficiency of these species in secondary 

succession. Forbs are generally more efficient than grasses in using environmental resources, 

~ 

,,,......._____ 
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such as wind, for the dissemination of seeds, and soil moisture and nutrients for germination 

and growth. 

Data such as those presented in Figure 1 can be somewhat misrepresentative. If the 

basal area of Selagineila deusa is taken into consideration, then t.ii.e undisturbed iive vegetation 

provided by other species is similar to those for older disturbed transects. Since Selaginella 

densa is unpalatable, the productivity of the area may not be dramatically reduced by pipeline 

disturbance, except over the 1981 r-o-w. Within 15 years the amount of live vegetation over the 

trenches has returned to near predisturbed conditions. Other transects of the r-o-w appear to 

approach these conditions within 10 years. Thus it appears that there is a fairly rapid return to 

predisturbed levels of palatable forage under the proper grazing regime. From a soil 

conservation point of view, this is not so. Although Selaginella densa is an unpalatable species, 

it does provide protection from erosion. The time required for Selaginella densa to invade these 

areas is not known. If many years are required, perhaps the protection against erosion would be 

provided by increased cover from the more palatable species that could increase in basal area 

• under proper range management, making the presence of Selaginella densa unnecessary from a 

conservation view point and undesirable from a livestock grazier's point of view. 

The r-o-w is attractive to the cattle because it often offers fresh palatable species. 

Cattle grazing the same range over a period of years tend to be attracted to the r-o-w each 

spring and often use it as a camping ground. Dugouts near the r-o-w also increase activity near 

the r-o-w long after the area has been grazed. 

CONCLUSIONS AND RECOMMENDATIONS 

Pipeline construction activities and subsequent operation-of the line have a profound 

effect on the rangeland ecosystem. The most obvious effect is the reduction or removal of the 

vegetative cover over the r-o-w. The grazing regime imposed on the rangeland affects 

vegetative characteristics and thus affects reclamation efforts. 
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Although grazing slows revegetation progress, if properly managed it can be used to aid 

in weed control and enhance revegetative efforts without the detrimental economical 

implications that no grazing might have. 

Based on the findings in th.is research the ronowing recommendations arc put forth: 

Although fencing and weed control would be the most desirable way of establishing a 

ready ground cover, the high. cost of this type of reclamation imposes more practical 

considerations. 

The most economical alternative appears to be a properly managed grazing regime to 

return the land back to its inital use. It is important to know what the end land use will be and 

what grazing management is likely to be employed. Early season grazing eliminates or reduces 

weeds such as Descurainia sophia that readily colonize disturbed areas. It also reduces the 

dominating influence of Agropyron cristatum. However, this grazing regime decreases vegetative 

cover and increases the amount of bare ground which has serious consequences in soil erosion. 

Agropyron cristatum has been considered a desirable species capable of increasing native range 

productivity. If so , then it must be grazed earlier in the season to ensure its palatability yet not 

grazed for so long at a high intensity that it is eliminated. Reducing both the stocking rate and 

the period of grazing for the first few years following revegetation would be beneficial . 

Rangeland should not be only autumn or spring grazed, but these regimes should be rotated 

periodically. 

Dugouts must not be constructed near the r-o-w and other forms of passive control 

such as locating salt licks away from the r-o-w should be employed. 

..-------._, 
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