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Abstract

Four wetland crossings of gas pipeline rights-of-way (ROWs), located in Florida, Michigan, New Jersey, and New
York, were surveyed for regeneration of vegetation ro jghly one year after pipeline construction was completed.
Conventional trench-and-fill construction techniques were employed for all four sites. Estimated areal coverage of
each species by vegetative strata within transect plots was recorded for plots on the ROW and in immediately
adjacent wetlands undisturbed by construction activities. Relative success of regeneration was measured by percent
exposed soil, species diversity, presence of native and introduced species, and hydric character'itics of the
vegetation. Variable site factors included separation and replacement of topsoil, final grading of the soil, application
of seed and fertilizer, and human disturbance unrelated to construction. Successful regeneration exhibited greater
dependency on the first three factors listed.

Introduction

Natural-gas-distribution pipelines traverse ail types of terrain, including wetlands. Prior to the change in wetlands
regulatory climate and public awareness of the late 1980s and 1990s, the construction of right-of-way (ROW)
corridors through wetlands was often welcomed because ROWs provided public access.

With the promulgation of more stringent environmental regulations relating to development activities, including no-net-
loss wetland policies, an evaluation of the historical impacts of pipeline ROWs through wetlands was needed to
assess construction and reclamation methods, minimize permit delays, and estimate future construction costs.
Careful evaluation is necessary because specific impacts may be beneficial to some plant and/or animal species
while detrimental to others. Even slight alterations in topography, hydrology, soil structure, disturbance frequency,
and available sunlight brought about by ROW construction and maintenance may be detrimental to certain sensitive
species yet improve conditions for others. While ROWs may result in fragmentation of habitat, they frequently
contribute to both habitat and species diversity.
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Background

The Gas Research Institute (GRI) initiated the Corridors Program through contract with the Reclamation Engineering
Division of Argonne National Laboratory (ANL) to evaluate impacts of gas pipeline installations on wetlands. The
goal of this program was to identify representative impacts of existing pipelines on the wetlands they traverse. To
accomplish this, surveys of 12 existing wetland crossings were conducted. Sites were selected for evaluation based
on three characteristics: elapsed time since pipeline installation, wetland type, and installation technique.

The program was designed to answer the following questions relating to the impacts of the ROWs on the wetlands
through which they pass:

1. How are the plant communities that develop in the ROW different from those in the adjacent
wetlands?

2. How does the ROW affect overall species diversity of the wetland?
3. To what degree and for what distance does the ROW alter the diversity of the adjacent wetland

community?
4. Are there ROW construction and management practices that can enhance the positive contributions to

habitat diversity and limit detrimental impacts in wetlands?

To provide answers to these questions, each of the 12 wetland surveys had these specific objectives:

1. Document the vegetative communities existing on the ROW and on the natural areas adjacent
to the ROW that are not disturbed by ROW construction.

2. Evaluate similarities and differences between the plant communities on the ROW and on the
adjacent natural area.

3. Document changes to the topography, soils, and hydrology attributable to the ROW
construction.

4. Identify impacts on rare, threatened, endangered, or sensitive plant species caused by ROW
construction.

Individual site reports are being prepared on the wetlands surveyed, along with an overview report that will synthesize
and interpret data from the individual reports.

Objectives

There are two main objectives to this paper. The first objective is to document the success of revegetation of the
ROWs at each of the four wetland crossings approximately one year after the completion of pipeline construction by
comparing vegetation data collected on the rights-of-way with similar data collected in adjacent undisturbed wetlands.
The second objective is to relate construction techniques and activities used to the one year growth of revegetation in
the rights-of-way.

Description of study sites

Four wetland crossings that were studied as part of the Gas Research Institute's Corridors Program were surveyed
during the first full growing season after disturbance by pipeline construction. A brief description of these four sites,
including type of wetland, location, climate and rainfall, and soil type, is presented below.

Brandy Branch

The Brandy Branch wetland crossing is located in the southwest corner of Nassau County, Florida, about 60 miles
west of Jacksonville. The site is a palustrine forested wetland (Cowardin et al. 1979) consisting predominantly of
bottomland hardwoods, pines, and bald cypress. It is a nearly level seasonally flooded ftoodplain in the upper portion
of Brandy Branch swamp. The swamp drains into the Brandy Branch Creek and eventually into the Ssint Mary's
River. The soil found at this site is an Ellabelle mucky fine sand which is described as frequently flooded and very
poorly drained (Watts 1991). Average monthly temperatures in this temperate area are 80'F (27*0) in the summer
and 56'F (13'C) in the winter. Average annual precipitation recorded at Jacksonville International Airport is 54.47 in.
(138 cm). Approximately 65% of the annual rainfall occurs between June and October.



Little Timber Creek

Little Timber Creek wetland crossing is located one and one-half miles southeast of Bridgeport, in Gloucester County.
New Jersey. It is located in what was once an Atlantic white cedar swamp that through a variety of past human
activities, has been converted to a palustrine scrub-shrub wetland. The Little Timber Creek is in a broad, flooded,
peat-filled valley that drains directly into the Lower Delaware River. The soil is described as a heavy unconsolidated
peat muck that extends to a depth of at least 15 ft (5 m). The water level is at or near the surface, causing the ground
to "quake" when walked on. The predominant vegetation of the entire Little Timber Creek area is made up of young
red maple (Acer rubrum), alder (Ainus serrulata), buttonbush (Cephalanthus occidentalis), and coast pepper-bush
(Clethra alnffolia) (Markley 1962). The climate of this area is a humid and temperate, with average menthly
temperatures in the summer months of 73T (23'C) and in the winter of just above freezing (Markley 1962). Average
annual precipitation is 44.27 in. (112 cm), averaging approximately 3.5 in. (7.6 cm) per month and increasing to 4-
5 in. (10.1-12.7 cm) in July and August.

Watertown

The Watertown wetland crossing is located along the southwest boundary of Watertown in Jefferson County, New
York. The wetland, an isolated palustrine emergent wet meadow consisting of a cattail marsh, has a history of being
drained, used for pasture, and more recently reflooded. The site slopes gently from north to south. The south end
typically has standing water caused by an extensive beaver dam within the wetland. The soil is a Lamson soil, which
is poorly drained fine sand formed by stream or lake sediments (McDowell 1989). Although cattails are the
predominant vegetation, occasional shrubs occur. Watertown has a temperate climate of cold winters and
moderately warm summers with occasional hot spells. The average temperature in winter is 21 "F (-6'C) and in
summer is 68'F (20'C). Total annual precipitation is 40 in. (102 cm), which is distributed fairly evenly throughout the
year.

Midland

The Midland wetland crossing is located approximately 12 miles west and four miles south of the city of Midland in
Midland County, Michigan. It is a palustrine forested wetland in a nearly level, seasonally flooded lowland
(Hutchison 1979). The soil is a Lenawee silty clay loam, which is described as frequently flooded and poorly to very
poorly drained. Midland has a temperate continental climate, with an average daily temperature in summer c; 70'F
(21 *C) and in winter of 25'F (-4'C). Average annual precipitation is 29.3 in. (74.4 cm) and is relatively uniform
throughout the year.

Pipeline construction techniques and activities

Pipeline construction used at all four study sites was an open cut, trench and fill technique. This technique involves
the following general steps. First, a ROW is cleared of all woody vegetation, whereby the vegetation and stumps are
removed from the area in which excavation will occur. After the site is cleared, a trench is dug by using a backhoe or
similar equipment. To enter and maneuver in the wetland, the heavy equipment is supported by some type of
material, such as a corduroy road, vegetative mat, or pads brought to the site. Depending on space constraints and
the wetness of the site, the pipe is either assembled on nearby upland areas and pushed/pulled into the trench or
assembled along side the trench and lowered into the trench. Once the pipeline is in place and weighted down, the
trench is backfilled and the site is graded to original contours. If required by permit or contract, erosion control
devices are put in place and/or fertilizing and seeding of the bare ROW soil is done. Variations of this general
technique employed at each site are described below.

Brandy Branch

Pipeline construction at Brandy Branch began in February 1991. The ROW was cleared to a width of 15 m and the
vegetation was removed from the wetland site. Construction equipment support consisted of logs and other
vegetative rip-rap taken during site clearing. This rip-rap was removed from the site after construction. An attempt
was made to segregate the first foot of topsoil for replacement at the top of the trench when the trench was backfilled,
but at the time of construction, the site was covered with a shallow layer of flood water. This water made the handling
of the soil difficult and the segregation of the soil layers impossible. The trench was backfilled in May 1991, but final
grading of the site did not take place until December of the same year, when the site became dry enough to grade.
After grading, the site was left to revegetate on its own. No seeding or fertilizing activity took place. The ANL team
surveyed the site for first year vegetation on July 14-18,1992. seven months after final grading.



Little Timber Creek

A newer pipeline was installed through the Little Timber Creak wetland in June-July, 1990, along an existing ROW of
two previously installed pipelines. A portion of the existing ROW and previously undisturbed area was cleared to
create a freshly disturbed ROW 17 m wide. Because of the unconsolidated nature of the peat soil, construction
equipment was not easily supported. A wide trench had to be dug and a barge brought in to support the excavating
equipment. Handling of the soil was very difficult. Because of the organic composition of the soil in combination with
the high water table, topsoil could not be segregated and backfilled into the trench. Although the soil was left at
surface grade after construction was completed, the soil settled, leaving an open water trench, 10 to 15 ft (3.0 to
4.6 m) wide, and a rebounded, raised peat bed where the soil pile had been stored adjacent to the trench. No
seeding or fertilizing was performed after construction. This site was surveyed by the ANL team on August 5-7,1991,
12 months after completion of construction.

Watertown

Construction of the pipeline through the Watertown wetland took place in July 1991. The ROW created to install the
pipeline at Watertown was 20 m wide. At this site, an effort was made to remove the topsoil along with the vegetative
mat associated with the soil, and replace it over the trench after backfilling. Because of the attempt to replace the
unbroken segments of these mats, final grading of the site was minimal. The site was left with an uneven surface,
creating a mosaic of small dry mounds and puddles, especially toward the south end of the study site. To determine
the effectiveness of replacing sections of the vegetative mat on revegetation rates, seed or fertilizer was not used.
The ANL team conducted the vegetative survey on July 7-8,1992,12 months after completion of construction.

Midland

Construction of the gas pipeline through the Midland wetland took place in spring to mid-June of 1989. The ROW
created had a width of 23 m. A slash road made of cut trees and brush was used for equipment support and not
removed after construction. Also the logs of larger trees cut from the ROW were piled along the forest edge and
allowed to remain after site closure. At the time of construction, standing water covered approximately 50% of the
soil surface on the ROW. As a result, difficulty was encountered in handling the soil. No attempt was made to
segregate the topsoil during trenching. Some of the excavated soil could not be recovered for backfilling because it
spilled into the logs and adjacent forested area. When the trench was backfilled, some of the logs along the northern
edge of the ROW were pushed up into the adjacent forest in an attempt to recover more soil. Apparently, additional
soil was scraped from the surface immediately along side the trench to make up the soil lost in the forest, because
there was a shallow ditch, devoid of vegetation, running parallel to the filled trench after construction was completed.
This ditch was apparent and still devoid of vegetation when the ANL team conducted its survey cf July 23-
August 4,1990, approximately 13 months after completion of construction. No final grading of the site took place,
and clumps of exposed mineral soil were observed during the survey. Seeding and fertilizing of the ROW was
performed after construction was completed. The seed mixture consisted of Lotus comiculata, Phleum pratense.
Agrostis alba, TrHolium hybridum, Trifolium reports, Festuca rubra, Festuca arundinacea, Lolium perenne. and
Bromus inermis. In addition, 224 kg/ha (200 Ib/acre) of 12-12-12 fertilizer was applied.

Methods

Site description

Data collection was designed to meet the goals and objectives of the GRI Corridors Program. General site habitat
data, including topography, water levels, water flow direction, soil conditions and the structure of plant communities,
were recorded on the basis of general reconnaissance of each site. Soil characteristics, as observed with a hand
auger, were compared with soil descriptions provided in SCS County Soil Surveys for each site (Markley 1962,
Watts 1991, McDowell 1989, and Hutchison 1979).

Vegetative sampling

Sampling plots were established at each site on the ROW and in the wetland area immediately adjacent to the ROW
in an area relatively undisturbed by pipeline construction to give two data sets, one for the ROW and one for the
adjacent wetland. Each plant taxon encountered within the study sites was identified to species, if possible.
Scientific and common names and the wetland indicator category and life forms for each species were recorded on
the basis of Reed (1988). Only species encountered within sampling plots were included in data analyses. The size
and number of plots varied slightly from site to site, but they were consistent within sites for comparison of the ROW
data and data from the adjacent wetland. Estimates of percent areal coverage for each species were recorded within
plots and averaged for each species over total plots within the habitat types. For Brandy Branch, Little Timber Creek,



and Watertown, percent areal coverages were taken by vegetative strata (herbs, shrubs, saplings, and trees) as
defined in the Federal Manual for Identifying and Delineating Jurisdhtional Wetlands (FICDW1989). For Midland,
two strata were defined, the understory — all herbaceous species and woody plants with stems having a diameter at
breast height (dbh) of less than 2 cm and the overstory — all woody plant species with stems having a dbh of greater
than or equal to 2 cm. For a practical comparison, the understory is roughly equivalent to the herb and small
components of the shrub strata combined as defined in the Federal Manual. The larger members of the shrub statum
and the sapling and tree strata as defined by the Federal Manual are included in overstory. Data analysis for this
paper will focus primarily on the herb stratum and the understory.

Because of the slight variations in data collection at each site and the many other variables associated with these four
wetlands, a direct comparison of the sites would not be valid, nor are we attempting to make a direct comparison.
Our goal here is to compare vegetation on the ROW with that of the adjacent wetland at each site. With this
comparison (along with site observations and information on pipeline construction activities), conclusions were drawn
for each site separately. These conclusions are then compared for the four sites.

Results and discussion

Average percent areal coverage

The average areal cov?-ages calculated for each species within a data set (ROW or Adjacent wetland) were summed
to give a total percent areal coverage for all species for each data set. Similar values were recorded for surface water
and exposed soil devoid of vegetation. These values are shown in Table 1. Because of the physical overlapping of
plants, percent values of greater than 100 were common for herb stratum and understory. Trees, when present, were
recorded by basal area and are indicated in Table 1 by the presence of a dense canopy.

(insert Table 1 here)

For Brandy Branch, no standing water was recorded in data plots; however, a few channels crossed the otherwise flat
ROW, with some flooding adjacent to these channels. While there were patches of exposed soil on the ROW, the
herbaceous vegetation was well established, with a cumulative 103% areal coverage, a value that is much higher
than that in the herb stratum in the adjacent wetland, where there was a dense canopy of trees and a greater
percentage of exposed soil. The percent exposed soil was not recorded for the adjacent wetland at the time of
sampling for this site because it appeared typical of that for a dense canopy forest. The relatively dense herb stratum
of the ROW one year after pipeline construction is attributed to grading the ROW back to approximately the original
contours prior to the growing season.

There was no standing water in the ROW plots at the Little Timber Creek site. There was, however, an open ditch
over the trench that resulted from settling of the backfill. On the ROW where the excavated soil pile was stored, the
soil had rebounded to a level slightly higher than that of the immediate surrounding area. The rebound of this peat
bed, and possibly time of the growing season revegetation began, contributed to favorable conditions for one species,
rice cutgrass, to take hold. This species constituted 100% of the 122% cumulative areal coverage. The adjacent
wetland was made up of hummocks underneath a substantial cover of shrubs and saplings. These conditions, along
with the water level at or near the surface, created a habitat with some surface water, some exposed organic soil, and
a substantial herb cover.

Conditions at the Watertown site were quite different. Because of the uneven grading and the flooding caused by the
beaver dam at the southern end of the meadow, standing water covered almost 40% of the study plots. Exposed soil
was present on 5.6% of the plots, while herbaceous vegetation covered only 38% of the plots. The most dense
vegetation was where sections of the vegetative mats had been replaced over the backfilled trench. This site, of the
four sites reported in this report, showed the least revegetative recovery in terms of percent coverage and also the
greatest difference from the adjacent wetland.

Midland, which was the site were the soil pile was partially lost and material on the ROW was used to fill the trench,
had the greatest amount of exposed soil. This was generally concentrated in the area of the trench and where soil
was borrowed to fill the trench. There were also clumps of mineral soil throughout the site, which was brought to the
surface when the trench was dug. Despite the amount of exposed soil, the ROW vegetation that regenerated had a
total areal coverage of 82%. Most of the vegetation grew in dense clusters. The adjacent wetland had a dense tree
canopy. This shaded area had a lush understory at the time of sampling.



Dominant species

The leading dominant species on the Brandy Branch ROW was shade mudflower (Table 2). This obligate wetland
(OBL) species is an introduced species to the area. It was also well established in the adjacent wetland, in which it
was the most dominant herbaceous species. Therefore, its presence was not attributed to the creation of the ROW.
All herb strata dominants for both the ROW and adjacent wetland were OBL species. The other ROW dominant
creeping seedbox, was also present in the adjacent wetland. After only one year of development, no shrubs,
saplings, or trees were present on the ROW. The dominant species in the adjacent wetland for these strata were
green ash {Frazinus pennsylvanica) and American hornbean (Carpinus camliana) of the shrubs; American hornbean
of the saplings; and laurel oak (Quercus laurifolia), sweet gum (Liquidamar styraciflua), and red maple (Acorrubrum)
of the trees. All these species are native trees and are either facultative wetland (FACW) or facultative (FAC)
species.

(insert Table 2 here)

The ROW of Little Timber Creek had a single dominant species, rice cutgrass {Leersia oryzoides), as shown in
Table 3. Favorable conditions, such as the elevated peat bed and possibly the time of the growing season
construction was completed, may have contributed to the success of this perennial native OBL species to have a
relative percent cover (RPC) of 75%. It was also present in the adjacent wetland but in lesser abundance. The
adjacent wetland had a greater diversity with four dominant species. All species were native to the area and all were
wetland species, (three OBL species and one FACW) which had a total RPC of only 7%. During data collection, the
shrub and sapling strata were combined at this site and contained three dominant species, red maple, common
buttonbush (Cephalanthus occidentalism, and brook-side alder {Afnus serrulate), all native trees, two of which were
OBL and one of which was an FAC species.

(insert Table 3 here)

Two of the three dominant species in the Watertown ROW were also dominant in the adjacent wetland (Table 4),
indicating a rapid return to its original state in terms of dominant species. All dominant species in the herb stratum
were OBL and all were perennial native species. This site also had a shrub stratum. In the ROW, one shrub stump
left after construction, a meadow willow {Salix petbloris), which is a native OBL, had started to reestablish itself. Two
species were dominant in the adjacent wetland; these two FACW native sDecies were silky dogwood [Cornus
ammomum) and red-osier dogwood {Cornus stolonmifera).

(insert Table 4 here)

Table 5 lists the dominant species that occurred in the understory study plots of the Midland wetland site. This site
had the most equttabilrty of dominant species of the four sites. Five species were dominant in the ROW. Two of the
three leading ROW dominants were introduced agronomic species that were seeded after completion of construction.
These two species made up approximately 25% of the ROW'S RPC. This shows that not only did the seeded species
establish themselves but successfully competed with the native wetland species. Unlike the other three sites, the
wetland indicator categories of the ROW dominant species was varied, consisting of one OBL, two FACW, one FAC,
and one FACU. Four species were dominant in the adjacent wetland understory. None were introduced species.
Three of these species were also present in the ROW. These species consisted of two FACW, one FAC, and one
unidentified species.

(insert Table 5 here)

Introduced species

Table 6 presents the number of introduced species occurring in the study plots of the four wetland crossings. All four
sites have a history of human disturbance of one type or another, such as draining, pasture use, or creation of roads,
that has affected the water levels and created a corridor for new species. Hence, all four sites have some introduced
species that have occurred in the adjacent wetland prior to pipeline construction. Of particular interest is the number
of introduced species occurring exclusively on the ROW, for their presence may be directly related to the creation of
the ROW. Brandy Branch and Little Timber Creek have few introduced species and very few or none that occur
exclusively on the ROW. Watertown and Midland show considerably more introduced species exclusively on the
ROW. Both of these sites were not graded to original contours and may have contributed to favorable conditions for
these introduced species. At Midland, the seeding activity was a prime source of introduced species. All five of the
species only on the ROW were seeded species. The one introduced species occurring in both the ROW and
adjacent wetland was common dandelion {Taraxacum otfinale). None of the seeded species were found to have
invaded the adjacent wetland. It will be interesting to conduct follow-up studies at this site to determine how these



seeded species establish themselves in the wetland or if they are out competed by native species. Aigonne is
conducting such a study on this site. Results o", this study are forthcoming.

(insert Table 6 here)

Species diversity

The total number of species within the total study area for each site ranged from 62 (Little Timber Creek) to 113
(Midland), as shown in Tables 7-10. For all sites, the creation of the ROW increased the sites overall diversity in
terms of number of species.

(Insert Tables 7-10 here)

Of the 78 species in the study plots at Brandy Branch, 51% were found in both the ROW and adjacent wetland, 28%
were only in the adjacent wetland, and 23% occurred exclusively in the ROW. Of the 38 herb species occurring an
the ROW, 16, or 42%, also occurred in the adjacent wetland. As indicated in Table 7, more species in the ROW were
OBL, whereas in the adjacent wetland, more species were FACW (with a fair number of OBL and FAC species). In
the ROW, 92% of the species were considered wetland species (OBL, FACW, or FAC). Similarly, 96% of the herb
species in the adjacent wetland were wetland species. Considering species in all strata in the adjacent wetland, 89%
were wetland species. This seemed to be a typical trend in the wetland sites, that a greater percentage of the herbs
occurring on the ROW are OBL than in the adjacent wetland, and when the herb stratum of the adjacent wetland is
compared with all strata, the taller plants (shrubs, saplings and trees), tended to have less hydric classifications.
Therefore, the herb stratum may be a better indicator of impacts to the wetland as well as wetland delineation.

The Little Timber Creek site had 62 species in the sample plots. Of these, 39% occurred in both the ROW and the
adjacent wetland, 29% occurred only in the adjacent wetland, and 32% occurred in the ROW only. In this site, most
species were OBL both in the ROW and adjacent wetland, 67% were OBL in the ROW and 57% were OBL in the
adjacent wetland. All but one of the 33 ROW species were wetland species, and 33 of the 35 herb species in the
adjacent wetland were wetland. The additional species (when all strata of the adjacent wetland are considered) were
also wetland species. Little Timber Creek, being a harsh, wet peat mucky wetland, had the fewest number of species
of all four sites and the greatest percentage of OBL species and total wetland species in both disturbed and
undisturbed habitats.

The Watertown site had a moderate total number of species (76) compared with the other three sites. Exactly half of
these species were found in both habitats, 18% in the adjacent wetland only and 32% in the ROW only. As at Little
Timber Creek, a greater number of species were OBL. Both of these sites are wet or flooded throughout the year. In
the herb stratum of Watertown, the percentage of OBL species was about the same for both habitats (46% in the
ROW and 47% in the adjacent wetland). Seventy-eight percent of ROW species were wetland species, and 82% of
the adjacent wetland species were wetland for both the herb stratum and combined strata.

Midland had the most species (113). Table 10 presents the number of species for both habitats by wetland category
for the understoty only. Complete tree data were not available for this paper. Of the four wetland sites, Midland
shared the least percentage of species between the adjacent wetland and the ROW. Only 29% of the 113 species
were in both areas. Thirty-nine percent occurred in the adjacent wetland only and 32% occurred in the ROW only.
One-third of these species were present in both habitats (44% in the adjacent wetland only and 22% in the ROW
only). Similar to the Brandy Branch site, a greater number of species in the ROW were OBL and a greater number in
the adjacent wetland were FACW. Also, a greater percentage of ROW species are OBL compared with the adjacent
wetland (26% in the ROW 10% in adjacent wetland). The percent of total wetland species in the ROW was 64% and
in the adjacent wetland, the percentage was slightly lower at 59%. As shown in Table 10, there is a high number of
species in each of the wetland categories in both habitats, including UPL species. In the ROW, this phenomenon
may be the result of an uneven surface, which was left after construction, thereby providing drier mounds on which
these species could become established. This site in general had a greater species diversity, greater diversity in
dominant species, and greatest number of introduced species.

Summary

These four sites were similar in that all were in their first full growing season following pipeline construction at the time
of the survey. They all had been disturbed by a trench and fill technique for pipeline construction. Variables on
construction techniques used at the four sites included, handling of equipment support; separation and replacement
of topsoil; backfilling, final grading, and settling of soil; and seeding and fertilizing of the ROW. The success of
revegetation was measured in percent exposed soil remaining on the ROW, the species that established themselves
as dominants on the ROW, the presence of new introduced species to the wetland that occurred on the ROW, and



the number of species on the ROW compared with the adjacent wetland. Three sites, Brandy Branch, Little Timber
Creek, and Watertown, all had less that 15% exposed soil on the ROW at time of sampling, while midland had 56%.
Generally, for the wetland sites, dominant species were native perennial wetland species. The exceptions to this
were Brandy Branch, where the main dominant was an introduced species that had already established itself as a
dominant in the wetland before construction, and Midland, where three of the four dominant species were species
that were seeded after construction. All four sites contained some introduced species. The number of such species
seemed to depend more on previous disturbance to the site rather than on pipeline construction on the basis of the
number of species that were found exclusively on the ROW. Watertown had a large percentage of species unique to
the ROW. Dense natural vegetation exposure of the ROW and unevenness of the ROW contributed to this. The
greater number of introduced species on the Midland ROW was due to the species introduced by seeding. At all four
sites, the creation of the ROW provided an opportunity for additional species to germinate in the cleared wetland
crossing. This increased the overall diversity of the wetland sites. Generally, the number of species present on the
ROW was less than that in the adjacent wetland. However, a higher percentage of species on the ROW were OBL
species.

Conclusions

From studying these four sites, one can conclude that vegetation has taken a substantial hold on the ROW one year
after construction. Three of the four sites had greater than 100% RPC on the ROW. Generally, these reestablished
species were native species made up of species occurring in the adjacent wetland (29-51% of total species in the site
shared by both habitats).

As observed on the Midland site, seeding and fertilizing did not appear to improve ground cover after one year; 56%
of this ROW was exposed soil and the vegetation growing there was patchy. However, the seeding activity did
introduce species to the site. Generally, the species used for seed are nonnative, nonwetland species that may
compete with the native species. These native species, when the site is left after construction with limited
disturbance, have proven to reestablish themselves quite well.

On the basis of data and obseivations made at these four sites, a few important conclusions can be drawn about the
effects of construction techniques on revegetation one year after construction. Removal of equipment support
material and debris seemed to be important so that vegetation could become established on the surfaces that these
materials may occupy. Separation and replacement of topsoil at the top of the trench also shewed some advantages.
In Watertown, where the soil and vegetative mats were replaced, these sections had a well-established vegetative
cover. Conversely, at Midland, mixing of the soil brought infertile mineral soil to the surface. These patches of soil
were still devoid of vegetation one year later. Also, the loss of topsoil at the surface means a loss of the seeds that
may be present in this soil; therefore, a valuable seed bank is removed. Another construction technique that
appeared to affect revegetation was that of leaving the site at original grade at the completion of construction. This
was done at Brandy Branch, and this site had an even growth of vegetation, with only 15% exposed soil and no
standing water in plots at the time of sampling. New Jersey, although not graded, was left a relatively flat raised peat
bed. On this bed, this site also had an even growth of vegetation, with no exposed soil or standing water. In contrast,
neither Watertown nor Midland were graded. Watertown was not graded to avoid disturbing the vegetative mats
replaced over the trench. Both these sites had an uneven surface on the ROW, with elevated clumps of exposed soil.
Watertown, being flooded by a beaver dam, also had troughs of standing water devoid of vegetation.
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Table 1 Sums of the average percent areal coverages for all four wetland crossings.

Site

Brandy Branch

ROW

Adj. Wetland

Little Timber Creek

ROW

Adj. Wetland

Watertown

ROW

Adj. Wetland

Midland

ROW

Adj. Wetland

Standing

Water

0.0

0.0

0.0

26.2

39.5

14.0

0.2

0.0

Exposed

Soil

14.6

NR

0.0

29.5

5.6

0.1

55.9

42.1

Total for

Herb or

Understory (a)

103.0

43.0

122.0

223.0

38.0

180.9

82.2

128.2

Total

for

Shrub

0.0

16.0

0.0

46.0

0.2

50.1

Total

for

Sapling

0.0

11.0

0.0

(b)

0.0

0.0

Tree

0.0

DC

0.0

0.0

0.0

0.0

0.0

DC

(a) Understory, which was used at Midland, includes plants with dbh <2 cm.

(b) Blanks indicate value was included in category immediately to left.

NR - Not recorded.

DC - Dense canopy.



Table 2 Dominant species recorded at Brandy Branch, Florida.

Stratum

Herb

Habitat

ROW

Adj. Wetland

Scientific name

M'tccaatheumum umbrosum

Ludwegia repens

Mhrantheumum umbrosum

Justica ovata

Common name

Shade mudflower

Creeping seedbox

Shade mudflower

Loose-flower water-willow

Wetland

Indicator

Category (a)

OBL
OBL

OBL
OBL

Relative

Percent

Cover

48.2

18.6

31.6

25.3

Life

Form (b)

PIF
PNEF

PIF
PNF

a. OBL-obligate wetland species, FACW-facultative wetland species, FAC-iacultative species, FACU-facultative upland

species, UPL-upland species, and NNID-unidentified (Reed 1988)

b. A-annual, E-emergent, F-forb, F3-fem, G-grass, GL- grasslike, l-introduced, N-native, P-perennial, T-tree,

(Reed 1988).

Table 3 Dominant species recorded at Little Timber Creek, New Jersey

Stratum

Herb

Habitat

ROW

Adj. Wetland

Scientific name

Leersia oryzoides

Decodon verticillatus

Peltandra virginica

Polygonum arifolium

Impatiens capensis

Common name

Rice cutgrass

Hairy swamp-loosestrife

Arrow arum

Halberd-leaf tearthumb

Spotted touch-me-not

Wetland

Indicator

Category

OBL

OBL
OBL
OBL

FACW

Relative

Percent

Cover

74.7

20.7

16.1

12.2

7.1

Life

Form

PNG

PNF
PNEF

ANEF

ANF

Table 4 Dominant species recorded at Watertown, New York.

Stratum

Herb

Habitat

ROW

Adj. Wetland

Scientific name

Typhaxglauca

Alisma plantago aquatica

Equisetum fluviatlle

Typha x glauca

Equisetum fluviatile

Common name

Blue cattail

Broad-leaf water plantain

Water horsetail

Blue cattail

Water horsetail

Wetland

Indicator

Category

OBL
OBL
OBL

OBL
OBL

Relative

Percent

Cover

19.8

19.3

16.5

24.5

15.8

Life

Form

PNEF

PNEF

PNH2

PNEF

PNH2



Table 5 Dominant species recorded at Midland, Michigan

Stratum

Understory (a)

i

Habitat

ROW

Adj. Wetland

Scientific Name

Agrostis alba
Populus daltoides
Trifolium rapans
Carax lupulina
Eupatorium perfoliatum

Fraxinus pennsylvanica
Onoclea sensibilis
Carex tenera

Acarsp.

Common Name

Redtop grass (b)
Eastern cotton-wood
White clover (b)
Hop sedge
Common boneset

Green ash
Sensitive fern
Slender sedge

Wetland
Indicator
Category

FACW
FAC

FACU
OBL

FACW

FACW
FACW
FAC
UNID

Relative
Percent
Cover

16.01
15.69
9.45
7.36
4.75

22.46
16.69
8.39
8.21

Life
Form

PIG
NT
P1F

PNEGL
PNF

NT
PNEF3
PNGL

(a) Includes all vegetation with dbh of <2 cm.
(b) Species seeded after pipeline construction.



Table 6 Number of introduced species occurring in plots at each of the study sites.

Study

Site

Brandy Branch

Little Timber Creek

Watertown

Midland

Number of introduced specie:
Adj. wetland

4

4

8

2

ROW

5

1

7

6

•> Species in

Common to both /

3

1

2

1

Species in only

idj. wetland

1

2

6

1

ROW

2

0

5

5

Total number

of intro. species

6

4

13

7



Table 7 - 1 0

Table 7 Number of species by wetland indicator category occurring in study plots, Brandy Branch, Florida.

Item

Herb stratum

All species

Area

ROW

Adj. wetland

ROW

Adj. wetland

OBL

19

12

19

15

FACW

11

17

11

23

FAC

5

11

5

12

FACU

2

6

2

6

UPL

0

0

0

0

UNID

1

0

1

0

Total

38

46

38

56

Table 8 Number of species by wetland indicator category occurring in study plots, Little Timber Creek, New Jersey.

Item Area OBL FACW FAC FACU UPL UNID TotaT

He/b stratum ROW 22 9 1 1 0

Adj. wetland 20 12 1 1 1
22
20

22

24

9

12

9

16

1
1

1

2

All species ROW 22 9 1 1 0

Adj. wetland 24 16 2 1 1

Table 9 Number of species by wetland indictor category occurring in study plots, Watertown, New York.

0
0

0

0

33
35

33

44

Item

Herb stratum

Ail species

Area

ROW

Adj. wetland

ROW

Ad|. wetland

OBL

17

27

18

28

FACW

8

15

8

16

FAC

4

5

4

7

FACU

3

3

3

3

UPL
1

3

1

4

UNID

4

4

4

4

Total

37

57

38

62

Table 10 Number of species by wetland indictor category occurring in study plots, Midland, Michigan.

Item

Understory *

Area

ROW

Adj. wetland

OBL

18

8

FACW

15

23

FAC

11

15

FACU

C
O

 
C

O

UPL

4

10

UNID

13

13

Total

69

77

* Complete data on overstory tree species were not available for this paper.

Page 1


