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1. INTRODUCTION
If built, a proposed high-voltage power line and its cleared right-of-way and access roads would cut directly
across the Laurel Run watershed, threatening a trout stream with unique recreational and historical
resources near the population centers of Morgantown and Grafton, West Virginia.
Before it can begin building the line, the Trans-Allegheny Interstate Line Company (TrAILCo) must
receive a certificate of public convenience and necessity from the West Virginia Public Service
Commission (PSC). The company filed such an application with the PSC on March 30, 2007 (TrAILCo,
2007a).
West Virginia Code in Appendix A and rules in Appendix B outline the types of information that must be
filed with PSC. TrAILCo’s Line Route Evaluation (Berger, 2007a), submitted as Appendix D in its PSC
application, does not address all of these information needs as they relate to the Laurel Run watershed.
Among other things, the PSC rules require information on public or private recreational and fishing areas,
historic scenic places, water bodies, and habitats and types of aquatic wildlife.
With a focus on the Laurel Run watershed, this report documents data regarding the trout and the health of
the streams; provides inventories of wetlands, birds, and frogs; documents historic and recreational areas;
and considers the likely impacts on these resources from the construction and future maintenance of the
power line, right-of-way, and access roads.
1.1

The selection of Route H

The route proposed by TrAILCo for the Trans-Allegheny Interstate Line (the “line”) is described in the
Line Route Evaluation (Berger, 2007a). The study area considered by TrAILCo, shown by dashed lines in
Figure 1, starts in Pennsylvania, stretches southeast through north-central West Virginia and far western
Maryland, before turning generally east across the Potomac Highlands of West Virginia to Virginia.
After considering a number of segments within this study area, the Line Route Evaluation grouped them
into eight possible routes, labeled Routes A through H. Route H was chosen as the preferred route from 502
Junction to Mount Storm, and is shown in Figure 2. 1

1

Since the publication of the original Line Route Evaluation, the same consultants considered alternate routes in the
Grafton Area Route (Berger, 2007b). These alternate routes do not cross the Laurel Run watershed and are not
considered in this report.

1

Figure 1: Study area considered by the Trans-Allegheny Interstate Line Company

Source: Copied from Berger (2007a), p. 5.

Figure 2: The proposed Route H

Source: Copied from Berger (2007a), p. 26.
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1.2

The Route H corridor across the Laurel Run watershed

The Line Route Evaluation describes Route H as follows, as it crosses into the Laurel Run watershed in
Monongalia County:
“The route continues east, crossing US Highway 119 in an undeveloped area. East of the road the
area is a largely open area of pasture or idle land. The route continues to the east crossing
Hornbeck Road in an undeveloped area, where the route turns to the southeast to avoid
developments farther east. The route turns again to the east crossing South Point Church Road in an
undeveloped area and continues on to the east through mostly forested land into Preston County at
a point about 2,600 feet east of South Point Church Road.” (Berger, 2007a, pp. 57-8).
The description of Route H continues as it crosses into the Preston County portion of the Laurel Run
watershed:
“The Preferred Route continues to the east in Preston County until immediately west of Fairview
Road where it turns more toward the southeast. Fairview Road is crossed in an open area. The
closest residence at the road is about 500 feet to the north.” (Berger, 2007a, p. 58)
Of the eight reasons given for selecting Route H, three are directly related to the Laurel Run watershed, as
shown in Table 1.
Table 1: Reasons for selecting Route H, and relationship to Laurel Run watershed
Reason for selecting Route H
“Route H is comparatively moderate in terms of the length
of wetlands crossed and the numbers of residences within
250 and 500 feet of the route centerline.”

“Much of Route H is in undeveloped forest land.”
“Route H minimizes the impact on sensitive species sites,
cultural resources sites, and a significant number of
proposed wind energy development sites identified during
the study period.”

Relationship to Laurel Run watershed
The Line Route Evaluation did not find all wetlands in the
Laurel Run watershed. The proposed route is in direct
view of residences in the Laurel Run watershed, even if
these residences are further than 500 feet from the
centerline.
In a healthy trout watershed, undeveloped forest land
helps protect streams from sedimentation and from high
temperatures.
The Line Route Evaluation does not identify at least one
historical resource in the Laurel Run watershed.

Note: Reasons for selecting Route H from Berger (2007a), p. 54.

While the Line Route Evaluation minimizes its description of the potential impacts of Route H, a more
detailed look at the unique Laurel Run watershed demonstrates that impacts will occur. As shown in Figure
3, north-central West Virginia is home to numerous impaired streams and rivers, drawn in orange. The
Laurel Run watershed—the area highlighted grey in the figure—supports a clean trout stream. In fact, the
U.S. Army Corps of Engineers has documented Laurel Run as a unique resource surrounded by polluted
streams: “The main tributaries of [Three Forks Creek] are Squires Creek, Fields Creek, Birds Creek, Laurel
Run, and Raccoon Creek. All of these tributaries, except for Laurel Run are impacted with AMD [acid
mine drainage].” (USACE, 1997, Appendix F, p. 12)
Figure 4 shows a closer view of Laurel Run and its tributaries. The proposed route, shown as the dark red
line, traverses the watershed from west to east. TrAILCo seeks approval to build the line anywhere within
the corridor bounded by light red lines in Figure 4 (TrAILCo, 2007a). Therefore, the line would cross
between two and four streams, depending on the final route chosen. In addition to Laurel Run itself, the line
would definitely cross the Beaver Pond Complex Tributary. It may also cross the Hornbeck Road
Tributary, Arden Peters Tributary, or both.
3

Figure 3: The proposed route through north-central West Virginia, showing impaired streams
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Figure 4: The proposed route through the Laurel Run watershed
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Laurel Run begins in its headwaters with the East and West Forks, and flows generally south before it
drains into Three Forks Creek, a tributary of the Tygart Valley River. The watershed encompasses 12.6
square miles. The stream names in Figure 5 are provided so that data and information on aquatic life, water
monitoring, wetlands, and historical and cultural resources can be identified with specific stream segments.
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Figure 5: Stream names in the Laurel Run watershed
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The proposed route through the Laurel Run watershed traverses a rural and largely forested area, as shown
in the aerial photograph in Figure 6. According to TrAILCo, the right-of-way will be 200 feet wide, and it
will generally be cleared for 75 feet on either side of the line (TrAILCo, 2007a).
Figure 6: Aerial photograph of the Laurel Run corridor
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Source: West Virginia Statewide Addressing and Mapping Board (2005).

The actual route of the line may vary from TrAILCo’s centerline, shown as a dark red line in the previous
figures. In fact, TrAILCo seeks approval to move the centerline anywhere within the 2,200-foot corridor
shown as light red lines. Therefore, the right-of-way clearing could extend outside this corridor. As shown
in Figure 7, if the actual centerline is on the edge of the 2,200-foot corridor, the cleared area would extend
an additional 75 feet beyond the corridor, and the right-of-way would extend 25 feet farther.
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Figure 7: Illustration of centerline, corridor, and cleared right-of-way
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2. TYPES OF IMPACTS IN THE LAUREL RUN WATERSHED
The impacts of the proposed line in the Laurel Run watershed can occur during and after construction, and
can result from the towers, access roads, and right-of-way. Figure 8 illustrates the types of impacts in the
Laurel Run watershed that are considered in this report.
Figure 8: Types of impacts in the Laurel Run watershed
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Towers and access roads

The current information provided by TrAILCo does not specify how many towers will be built in the
Laurel Run watershed, how far apart they will be located, or exactly where they will be installed. In fact, as
of July 12, 2007, TrAILCo and its consultants have not completed any siting or sizing of towers at specific
points along the right-of-way (TrAILCo, 2007b).
TrAILCo estimates that 500 towers will be needed to hold the line across 114 miles in West Virginia
(Bodenschatz, 2007). This implies a spacing, on average, of about 4.4 towers per mile, or 1,204 feet
between each tower. According to TrAILCo, the towers might accommodate span lengths between towers
of more than 2,000 feet (Bodenschatz, 2007).
Where the proposed line crosses it, the Laurel Run watershed is 2.4 miles or almost 13,000 feet wide.
Applying the average number of towers per mile to the route through the watershed, an estimated 11 towers
will be needed to route the line through the Laurel Run watershed. The actual number will depend on many
factors, which are not currently available to the public.
The towers will likely range from 70 to over 200 feet tall (Bodenschatz, 2007). Figure 9 reproduces
TrAILCo’s conceptual design for one type of tower that might be used.
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Figure 9: Conceptual design of a tower for high-voltage power lines

Source: Copied from Berger (2007a), p. 6.

To anchor the towers in place, foundations, or pads, will be required. Different options are available
depending on site and soil conditions at each location (Bodenschatz, 2007). No matter which option is
chosen, earth disturbing activities will have to take place to secure the towers and pads into the ground.
Erosion and sedimentation of streams and wetlands can occur.
Bladed roads will also be required to access tower sites, especially on steep soils and in other areas with
special access needs (Berger, 2007a). Clearing and construction of these access roads will disturb the earth
and will potentially result in erosion and sedimentation of streams and wetlands. According to the Line
Route Evaluation:
“Rutting may occur in the right-of-way or along access roads during construction of the transmission
line due to the movement of heavy vehicles. On sloping soils, precipitation may cause water to be
channeled in ruts and cause washing and erosion.” (Berger, 2007a, p. 78)
If access roads are located near water bodies, clearing them will also raise the water temperature. Healthy
trout waters require low levels of sediment and cold temperatures. According to the Line Route Evaluation:
“Increases in warm water runoff and decreases in shade cover, which contribute to
increases in water temperature, are of primary concern in cold water streams that provide
habitat for species such as trout. An access road or right-of-way running parallel to a
stream is generally the greatest concern when considering limits on stream shade due to
lack of canopy cover within the study area.” (Berger, 2007a, p. 81)
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In addition, the Line Route Evaluation acknowledges that access roads can affect the hydrology of
receiving streams:
“Access roads have the potential to affect the natural hydrology of a watershed area by intercepting,
concentrating and diverting surface flow from its natural flow pattern. Roads expand the channel
network via road ditches and reduce infiltration rates of precipitation, generating larger amounts of
surface runoff. All of these factors combine to alter the quantity and timing of surface flow, which,
in turn, affects the overall hydrology of a watershed. Improperly designed or inadequately
maintained drainage structures can lead to upstream channel aggredation [sic], increased surface
runoff with added sedimentation, or affect the formation of gullies.” (Berger, 2007a, p. 81).
Finally, if access roads are to be maintained after construction, herbicides will be required. TrAILCo lists
ten brand name herbicides that may be used (TrAILCo, 2007e). Potential toxic and reproductive effects on
fish, birds, and frogs are detailed in Chapter 5, while potential human health impacts are described in
Appendix C.
2.2

Right-of-way

Generally, a 200-foot right-of-way will be required, with the line situated in the center. As shown above in
Figure 9, the right-of-way will generally be cleared for 75 feet on either side of the line. Using the
estimated 13,000-foot width of the watershed where the proposed line crosses, TrAILCo would be required
to clear about 45 acres of the roughly 60-acre right-of-way.
The right-of-way can impact the watershed in several ways. During and after construction, erosion and
sedimentation can harm downstream wetlands and streams and can impact the trout fishery, amphibians,
and other aquatic life. Removal of riparian vegetation can increase stream temperatures, further stressing
the cold water fishery. Right-of-way clearing will also cause the loss of interior forest habitat, with negative
effects on birds (Halpern, 2007). Finally, herbicides applied to keep the right-of-way clear can harm fish,
birds, frogs, and people.
The Line Route Evaluation acknowledges several types of negative effects:
“Disturbance of upland vegetation, such as clearing for the right-of-way, may affect the natural
hydrology of the watershed by altering surface runoff and peak flows. Upland vegetation
disturbance may lead to declines in water quality, by increasing sediment and warm water inputs.
Removal or alteration of riparian vegetation may also affect stream water quality. Removing
vegetation along a stream may destabilize the bank, which leads to increases in erosion and
sediment loads…Removing riparian vegetation also decreases shade cover, which affects water
temperature.” (Berger, 2007a, p. 81)
Different types of right-of-way clearing will be used depending on the location. The default, Class I
clearing, would occur in all right-of-way areas except stream and road crossings or other designated areas.
All woody vegetation would be removed within the 150-foot cleared right-of-way. Class II clearing would
occur in designated areas such as those with high visibility or wildlife needs. In this case, all woody
vegetation would be removed within the 80-foot conductor path, but low growing shrubs would be allowed
in the remaining 35 feet on each side of the cleared path. Finally, within 100 feet of streams, at designated
road crossings, and in areas of high public use, Class III clearing would allow low growing woody
vegetation up to five feet high to remain under the conductor path. Outside the conductor path, low growing
flowering trees and shrubs would remain up to 25 feet tall (Berger, 2007a).
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However, the PSC application states that “woody vegetation will be removed from the full width of rightof-way and brush and logs will be piled separately along the edges of the cleared right-of-way…”
(Bodenschatz, 2007, pp. 32-33)
While Class III clearing is designed to minimize impacts, impacts will still occur because of this initial
clearing of the full width, and because the vegetation allowed in Class III clearing will not provide as much
shade as a natural forest.
In addition to the initial hydrology changes and sediment discharges, the right-of-way over the long term
will create new forest edges, which can impact wildlife. In particular, interior forest obligate bird species
make preferential use of interior forest conditions within core areas of the forest patch, and are most likely
to be impacted.
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3. TROUT AND WATER QUALITY IN THE LAUREL RUN
WATERSHED
As detailed with monitoring data presented below, 2 Laurel Run is a trout water with generally healthy
water chemistry and benthic macroinvertebrate communities. According to the Line Route Evaluation,
“Increases in warm water runoff and decreases in shade cover, which contribute to increases in water
temperature, are of primary concern in cold water streams that provide habitat for species such as trout.”
(Berger, 2007a, p. 81). The Line Route Evaluation also states that, “Aquatic species are sensitive to factors
such as water clarity, temperature, and flow characteristics.” (Berger, 2007a, p. 81). Taken as a whole, the
Laurel Run data presented in this chapter paints a picture of a watershed that remains clean, but that is on
the threshold of impairment.
Trout in Laurel Run and its tributaries are threatened by the line. Riparian logging can alter the biological,
chemical, and physical processes and features that characterize stream ecosystems and influence population
density and community structure of salmonids (Gregory et al., 1991; Reeves et al., 1993). Specifically, with
the removal of the canopy, light and water temperature usually increase and the input of nutrients may
change (Cummins, 1974). Indeed, riparian harvest has been directly linked to increased solar radiation and
therefore higher instream temperatures (Young et al., 1999).
Empirically, removing riparian vegetation impacts stream communities. Enk (1977), for example,
demonstrated that reduction of overhead cover along stream margins is a major factor limiting trout
abundance. Stream communities can also be impacted through mechanisms other than temperature. Any
land use activity that removes vegetative cover, disturbs the soil, reduces infiltration rates, decreases soil
moisture storage, or increases overland flow has the potential to negatively affect stream ecosystems by
causing higher peak stream flows and increased sediment loads (Hibbert, 1967; Hall and Lantz, 1969;
Wesche and Isaak, 1999).
As discussed above, Class III clearing will be used within 100 feet of streams. However, Class III clearing
near a forested stream would still convert a 150-foot width of riparian vegetation to 80 feet of low woody
vegetation and 70 feet of somewhat higher trees and shrubs. Impacts would still occur.
Full clearing, a practice which the application does not rule out, would damage trout waters through
temperature increases and elevated sediment loads. Should TrAILCo opt for Class III clearing in this area,
it is unlikely that the mature forest will contain a layer of vegetation under five feet in height that is dense
enough to protect the stream from heating and additional erosion. A thick five-foot canopy could develop
and partially protect the stream, but even its partial protection would be disturbed periodically when
TrAILCo treats vegetation to keep it at or near the five-foot limit. Even careful clearing near this stream
will threaten its integrity.
3.1

Trout

Laurel Run is a trout water, defined in the West Virginia water quality standards as “streams or stream
segments which sustain year-round trout populations.” 3 The West Virginia Division of Natural Resources
(WVDNR) has conducted fish surveys on Laurel Run and recognizes it as a trout stream and a coldwater
fisheries resource. The West Virginia Department of Environmental Protection (WVDEP) has proposed
adding Laurel Run to its Category B-2 list of trout waters, with a final decision expected during the 2008
2

The data presented in this report includes all known Laurel Run watershed data collected by agencies, West Virginia
University, and local organizations.
3
47 CSR 2, Section 2.18.
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legislative session. Whether or not it is explicitly included on the B-2 list, it must be afforded trout water
protections so long as it meets the definition quoted above.
Laurel Run sustains year-round populations and serves as a recreational resource for anglers in northcentral West Virginia. Trout have been stocked in Laurel Run since 1984. The P. Pendleton Kennedy
Chapter of Trout Unlimited assumed responsibility of this program from WVDNR in 1986. Since its
inception, the program has contributed about 34,000 trout fingerlings to the watershed. In each year,
between 100 and 2,400 brown trout fingerlings have been released. In 1984 and 1985, brook trout were also
stocked, and in 2002, rainbow trout were released (WVDNR, 2007).
According to current Trout Unlimited trout stocking coordinator, trout were successful from the beginning
of stocking activities, growing to a large size given the size of the stream (Thorne, 2007). The fact that trout
hold over year after year is confirmed by the past Trout Unlimited trout stocking coordinator (McBee,
2007).
Laurel Run’s importance as a coldwater fish habitat is also indicated by the presence of other coldwater fish
species. For example, fish surveys conducted in both 1988 and 2005 indicate the presence of mottled
sculpin (Cottus bairdi) (Marshall, 1988; WVDNR, 2005; WVU, 2007). The 2005 surveys, summarized in
Table 2, also show the presence of many other fish species and demonstrate the importance of this
watershed as fish habitat in a region where fish populations typically struggle in response to pollution from
acid mine drainage.
3.2

Benthic macroinvertebrates

Since 1994, Downstream Alliance has collected and analyzed about 750 benthic samples at about 650 sites
in Monongalia, Preston, and Taylor counties. This work was done primarily by Craig Mains, who has been
certified by WVDEP as a trainer of stream monitors (Mains, 2007). In recent years, Downstream Alliance
surveyed several points in the Laurel Run watershed for benthic macroinvertebrates. These aquatic insects
are sensitive to environmental pollution and habitat degradation and are commonly used to assess the
relative long-term health of stream segments.
Table 3 shows biosurvey scores and associated stream quality ratings from these surveys. Downstream
Alliance uses its own biosurvey scoring method and stream quality rating, which are designed to accurately
represent acid mine drainage impaired streams, which are very common in the counties within which the
organization typically monitors. The highest quality streams, called “good,” must receive 80 or more out of
a total of 100 points. These streams correspond to the top 75% of reference streams and the top 10% of
stressed streams. The next category, called “fair,” includes streams with biosurvey scores from 50 to 80.
These fair streams correspond to the lower scoring reference streams and the mid-range of stressed streams.
The third category, “poor,” includes streams with scores between 25 and 50, and corresponds to about the
lower half of the stressed streams. The final category, “very poor,” is assigned to streams with biosurvey
scores below 25 (Downstream Alliance, 2002).
Biosurvey scores across the Laurel Run watershed are shown in Table 3. All of these ratings are in the top
two categories: Seven of fourteen ratings are good, and seven are fair. As illustrated in Figure 10, three of
the fair ratings are extremely close to the threshold for good streams. These biosurvey data demonstrate that
the Laurel Run watershed supports relatively healthy populations of macroinvertebrates. These results are
consistent with the discovery of trout and other fish.
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Table 2: Fish sampled in summer 2005
Species

Total
count

No.
samples

Length (mm)
Avg.
Min.
Max.

Mainstem, Arden Peters Rd Trib to Hornbeck Road Trib
Brown Trout
1
ND
ND
191
(Salmo trutta)
Mottled Sculpin
34
ND
ND
51
(Cottus bairdi)
Blacknose Dace
46
ND
ND
71
(Rhinichthys atratulus)
Creek Chub
60
ND
ND
20
(Semotilus atromaculatus)
Green Sunfish
6
ND
ND
71
(Lepomis cyanellus)
Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
Brown Trout
4
2
213
(Salmo trutta)
Mottled Sculpin
793
227
50
(Cottus bairdi)
Blacknose Dace
237
95
62
(Rhinichthys atratulus)
Creek Chub
348
117
62
(Semotilus atromaculatus)
Green Sunfish
2
1
66
(Lepomis cyanellus)
Mainstem, Reach near mouth
Brown Trout
7
(Salmo trutta)
Mottled Sculpin
560
(Cottus bairdi)
Blacknose Dace
868
(Rhinichthys atratulus)
Creek Chub
749
(Semotilus atromaculatus)
River Chub
1
(Nocomis micropogon)
Rock Bass
1
(Ambloplites rupestris)
Ford Cemetery Trib
Mottled Sculpin
(Cottus bairdi)
Blacknose Dace
(Rhinichthys atratulus)
Creek Chub
(Semotilus atromaculatus)

Avg.

Weight (g)
Min.
Max.

191

50

ND

ND

97

5

ND

ND

84

14

ND

ND

239

11

ND

ND

119

15

ND

ND

205

220

161

149

174

1

77

3

0

9.4

20

72

4

0

7

14

154

8

0

186

66

66

9

9

9

7

202

116

273

136

34

299

176

49

16

85

3

0

12

234

55

5

74

3

0.7

229

64

13

186

8

0

110

1

22

22

22

0

0

0

1

28

28

28

1

1

1

215

149

56

15

93

4

0

18

202

118

51

12

71

3

0

12

151

69

65

17

161

9

0

62

6

Sources: Fish sampled in Mainstem, Reach near mouth; Ford Cemetery Trib; and Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib from WVU (2007). Fish
sampled in Mainstem, Arden Peters Rd Trib to Hornbeck Road Trib from WVDNR (2005). Weights of 0 g mean that the fish was too light to register
a reading on the scale. Some measurements are rounded. ND=No data.
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Table 3: Biosurvey scores and stream quality ratings
Biosurvey score

Stream quality rating

Date

Mainstem, Arden Peters Rd Trib to Hornbeck Road Trib
94.3
Good
79
Fair

8/22/1998
10/7/2006

Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
87.4
Good
73.1
Fair

8/22/1998
9/23/2006

Mainstem, Reach near mouth
73.1

Fair

9/23/2006

East Fork of Mainstem
95.3
78.7

Good
Fair

10/19/2000
9/17/2006

Hornbeck Road Tributary
79.2
86.2

Fair
Good

8/22/1998
9/23/2006

Oak Grove Road Tributary
90.4

Good

9/23/2006

West Fork of Mainstem
96.6
60.6
84.2
72.1

Good
Fair
Good
Fair

10/19/2000
9/17/2006
9/17/2006
9/17/2006

Source: Downstream Alliance (2007). Possible stream quality rankings include good, fair, poor, and very poor.

Figure 10: Ranked biosurvey scores
100
90

Good (>80)

80
70
Biosurvey score

Fair (50-80)
60
50
40

Poor (25-50)

30
20
Very poor (<25)
10
0
14 biosurvey sampling locations and dates
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3.3

Water temperature

Trout require cold, clean water for survival. West Virginia water quality criteria for temperature in trout
waters are shown in Table 4.
Table 4: West Virginia water quality criteria for temperature in trout waters
o

Maximum temperature
October through April
September and May
June through August

o

Daily mean F
50
58
66

Hourly max F
55
62
70

Source: 46 CSR 1, Appendix E, Section 8.28.3.

Trout Unlimited monitored temperature in one location on Laurel Run in summer 2006 and three locations
in 2007; these data are illustrated in Figure 11. The solid blue lines, which represent daily mean
temperatures, exceed the daily mean water quality criterion 59% of the time across these sites and years.
The points, which show every data point, 4 exceed the hourly maximum water quality criterion 20% of the
time.
Downstream Alliance collected temperature data at sites across the watershed in September and October
2006. WVDEP collected temperature data in September 2002. These data are shown in Table 5.
Table 5: Other temperature data
Temperature
o

C

o

F

Date

Mainstem, Arden Peters Rd Trib to Hornbeck Road Trib
16.0
60.8*

10/7/2006

Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
15.7
60.3

9/23/2006

Mainstem, Reach near mouth
16.6
15.6

61.9
60.1

9/25/2002
9/23/2006

East Fork of Mainstem
16.6

61.9

9/17/2006

Hornbeck Road Tributary
18.5

65.3*

9/23/2006

Oak Grove Road Tributary
16.6

61.9

9/23/2006

West Fork of Mainstem
18.3
16.7
18.3

64.9*
62.1*
64.9*

9/17/2006
9/17/2006
9/17/2006

Sources: All 2006 temperature data from Downstream Alliance (2007). The 2002 temperature data point is from WVDEP (2007a).
*=Temperatures exceed hourly maximum criterion.

4

The 2007 data points are spaced one hour apart, but the 2006 data points are spaced one hour and 12 minutes apart.
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Figure 11: Temperature data
Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
Summer 2006

Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
Summer 2007

80

Water quality
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Hourly max

Water quality
criterion
Hourly max
70

Temperature (°F)

Temperature (°F)

70

80

Water quality
criterion
Daily mean
60

Water quality
criterion
Daily mean
60

Daily mean
50
May-06

Jun-06

Jul-06

Month

Aug-06

Hourly max

Sep-06

Daily mean
50
May-07

Oct-06

Jun-07

Aug-07

Sep-07

Oct-07

80

80

Water quality
criterion
Hourly max

Water quality
criterion
Hourly max

70

Temperature (°F)

Temperature (°F)

Month

Mainstem, Baptism Hole reach
Summer 2007

Mainstem from the forks to Arden Peters Rd Trib
Summer 2007

70

Jul-07

Hourly max

Water quality
criterion
Daily mean

60

60

Daily mean
50
May-07

Water quality
criterion
Daily mean

Jun-07

Jul-07

Month

Aug-07

Sep-07

Daily mean

Hourly max
Oct-07

50
May-07

Jun-07

Jul-07

Month

Aug-07

Sep-07

Hourly max

Oct-07

Source: Trout Unlimited (2007).
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The Trout Unlimited, Downstream Alliance, and WVDEP data, taken together, suggest that summer and
fall water temperature already frequently exceed standards, and the watershed is currently threatened by
increased water temperatures. Additional removal of canopy cover in this watershed is likely to threaten the
integrity of this cold water system, which is already challenged by borderline conditions for trout.
3.4

Other water monitoring data

In addition to temperature, other water monitoring data are available. Data related to coal mining are shown
in Table 6. With one exception, pH falls between 6 and 9, satisfying the West Virginia water quality
criterion for trout waters. 5 Positive alkalinity values measured near the mouth suggest that Laurel Run
maintains buffering capacity. Specific conductance values range from 77 to 188 microsiemens per
centimeter (µS/cm), suggesting minimal pollution from coal mining. Iron, aluminum, and manganese data
were not found. Taken as a whole, these data suggest that the watershed is not impaired by coal mining, in
contrast to many watersheds in the immediate vicinity where high-sulfur, acid-producing coal seams impair
waters with high metals concentrations, high specific conductance, negative alkalinity, and low pH.
Table 7 shows that dissolved oxygen throughout the watershed ranges from 8 to 9. These values are well in
compliance with the West Virginia water quality criterion for dissolved oxygen: not less than 7 mg/L in
spawning areas and in no case less than 6 mg/L at any time. 6
3.5

Considerations of trout and water quality in the Line Route Evaluation

While an inventory is not included, the Line Route Evaluation acknowledges that Route H would cross 19
high quality streams that either (1) possess native or stocked populations of trout, or (2) that are warmwater streams five or more miles in length with desirable fish populations that are utilized by the public
(Berger, 2007a).
TrAILCo acknowledges that slopes will be high in the areas across which the line crosses: “For the West
Virginia Segments, much of the right-of-way will be located in mountainous areas, which means that in
some cases the slope of the right-of-way will exceed twenty degrees.” (Bodenschatz, 2007, pp. 20-21) In
fact, the Line Route Evaluation specifies that Route H will cross more linear feet of steep slopes than any
of the other seven alternatives considered between 502 Junction and Mount Storm (Berger, 2007a).
In addition to steep slopes, the Route H also has the most small stream crossings of any of the eight routes
under consideration: 69 in West Virginia (Berger, 2007a). Altering the vegetation by clearing the right-ofway and by building access roads on these steep slopes is a serious concern, especially given the large
number of small stream crossings.

5
6

47 CSR 2, Appendix E, Table 1, Section 8.23.
47 CSR 2, Appendix E, Table 1, Section 8.12.3.
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Table 6: Coal mining–related data
Parameter (Unit)
Field pH (SU)

Segment
Mainstem, Arden Peters Rd Trib to Hornbeck Road Trib
Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
Mainstem, Reach near mouth

East Fork of Mainstem
Hornbeck Road Tributary
Oak Grove Road Tributary
West Fork of Mainstem

Lab pH (SU)

Mainstem, Reach near mouth

Alkalinity (mg/L as CaCO3)

Mainstem, Reach near mouth

Specific conductance (µS/cm)

Mainstem, Arden Peters Rd Trib to Hornbeck Road Trib
Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
Mainstem, Reach near mouth

East Fork of Mainstem
Hornbeck Road Tributary
Oak Grove Road Tributary
West Fork of Mainstem

Value
6.6
6.5
6.7
6.3
6.3
7.1
7.1
7.2
5.3
7.0
6.2
6
6.3
6.3

Date
10/7/2006
9/25/2002
9/23/2006
9/23/2006
5/15/1996
6/24/1996
8/29/1996
10/19/2000
9/17/2006
9/23/2006
9/23/2006
9/17/2006
9/17/2006
9/17/2006

6
6.7
7
7.1

10/19/2000
5/15/1996
6/24/1996
8/29/1996

14
19
26
28

5/15/1996
10/19/2000
8/29/1996
6/24/1996

147
130
133
77
92
95
123
158
188
168
123
138
144
175

10/7/2006
9/23/2006
9/25/2002
5/15/1996
10/19/2000
8/29/1996
9/23/2006
6/24/1996
9/17/2006
9/23/2006
9/23/2006
9/17/2006
9/17/2006
9/17/2006

Sources: Field pH and specific conductance from WVDEP (2007a and b) and Downstream Alliance (2007). Lab pH and alkalinity from WVDEP (2007b). Some
values are rounded from original data sources.

Table 7: Dissolved oxygen data (mg/L)
Segment
Mainstem, Arden Peters Rd Trib to Hornbeck Road Trib
Mainstem, Hornbeck Road Trib to Oak Grove Rd Trib
Mainstem, Reach near mouth
East Fork of Mainstem
Hornbeck Road Tributary
Oak Grove Road Tributary
West Fork of Mainstem

Value
8.9
8.6
8.7
8.8
8.9
8.1
8.4
8
8.6
9

Date
10/7/2006
9/25/2002
9/23/2006
9/23/2006
9/17/2006
9/23/2006
9/23/2006
9/17/2006
9/17/2006
9/17/2006

Sources: WVDEP (2007a) and Downstream Alliance (2007). Some values are rounded from original data sources.
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3.6

Summary

Laurel Run is a trout water with generally clean stream chemistry and benthic macroinvertebrate
populations that suggest healthy water. The presence of mottled sculpin and brown trout demonstrate that
the watershed supports a cold water fishery.
Recent temperature data, however, suggest that temperatures often exceed state standards. While water
quality is healthy, it is threatened by riparian canopy removal proposed for the power line. Increased
sediment loads to this trout watershed would also add to the stress.
The Line Route Evaluation does not indicate that extra protections will be afforded to high quality trout
waters to protect them from higher temperatures or sediment loads that are expected from construction and
maintenance of the towers, access roads, and the right-of way.
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4. WETLANDS IN THE LAUREL RUN WATERSHED
TrAILCO has not performed actual wetland surveys and delineations along Route H, and does not plan to
do so until 2008 (TrAILCO, 2007c). Still, the Line Route Evaluation inventories wetlands near the
proposed route. This inventory is inconsistent and incomplete, and significantly underestimates the
wetlands in the proposed corridor through the Laurel Run watershed. In this chapter, we present an
inventory of wetlands, amphibians, and birds based on field surveys in the Laurel Run watershed, and
consider the potential impacts of the power line on these wetlands and species.
According to the Line Route Evaluation, right-of-way clearing for the entire Route H would potentially
convert eight acres of forested or forested/shrub wetlands to emergent marsh or shrub wetlands (Berger,
2007a). This estimate, based on the National Wetland Inventory (NWI), is likely an underestimate based on
the regional literature discussed below (Anderson and Rentch, 2007). In fact, based on field investigations,
the NWI significantly underestimates the wetlands acreage within the Route H corridor across the Laurel
Run watershed.
4.1

Background

According to national estimates, West Virginia has the smallest wetland area of any state east of the
Mississippi River (Dahl, 1990). Any wetland within West Virginia is a valuable resource because of its
relative rarity. The loss of wetlands, even isolated wetlands, can have potentially negative impacts on water
quality (Whigham and Jordan, 2003). Wetlands affect water quality in several ways:
• Wetlands influence regional flow regimes, mitigating the sharp rises in water levels that lead to
downstream floods.
• Wetlands are partially responsible for aquifer recharge.
• Wetlands can remove organic and inorganic nutrients and toxic materials from the water that flows
through them (Mitsch and Gosselink, 2000).
There are many impacts that can alter a wetland’s functional capacity to protect water quality (Hemond and
Benoit, 1988). If towers, access roads, or the right-of-way are located above wetlands, then the proposed
line will bear direct and measurable losses in wetland function due to hydrologic alteration and the
alteration of vegetation.
Most wetland water quality functions are a direct or indirect result of hydrology (Hemond and Benoit,
1988). When pollutant-bearing water enters a wetland, the filtering capacity of the wetland is a function of
the exchange of materials occurring within the water, soil, and roots of wetland plants. Changing the
hydrology alters the energy at which sediment is carried by water into the wetland, thus changing the
capacity of this exchange process. Hydrologic modification can be caused by road construction and the
alteration of plant communities (Winter, 1988). For the proposed line, vegetation will be removed from
access roads and the right-of-way.
Plants are the primary source of pollution-reducing capacity in wetlands, act as nutrient reservoirs, and are
important agents in determining wetland hydrology (Hemond and Benoit, 1988). Wetland plants trap
suspended sediments and assimilate some metals and chemical compounds. In addition, wetland plant and
microbial communities break down pathogenic bacteria that can affect human health.
Wetlands occupy a transition zone in a continuum between terrestrial and aquatic systems, so impacts on
wetlands include impacts on both the surrounding terrestrial and aquatic communities (Bedford and
Preston, 1988). One of the most common and cost-effective means of monitoring and detecting changes in
wetland function is the use of biological communities. Measuring biological communities for changes
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related to impairment can be superior to measuring physical or chemical characteristics because the biota
reflect cumulative impacts over time (Hutchens et al., 2004), whereas chemical and physical conditions are
often just a snapshot of the system. Plants, amphibians, and bird communities have been shown to respond
in a predictable manner to human impairments in wetlands in regional studies (Croonquist and Brooks,
1991; Micacchion, 2002; Mack, 2004; Mahaney et al., 2004; Miller et al., 2006). It is precisely because
these communities do respond in a predictable manner to wetland impairment that they are used to monitor
wetland condition.
Wetland stressors may cause changes in the biological communities from various distances. For example,
research in Ontario has shown that amphibian communities are correlated with land use activities within
2,000 meters of wetlands (Houlahan and Findlay, 2003). In another study, vegetation, amphibians, and
birds are influenced by changes in land use within 500 meters (Mensing et al., 1998). Nutrients in wetlands
are correlated with land-use patterns at an even larger scale, up to 2,250 meters from the wetland edge
(Houlahan and Findlay, 2004).
The proposed right-of-way will generally be cleared for 150 feet, or about 46 meters, on either side of the
line. Because the route may ultimately vary within the 2,200-foot corridor (See Figure 7), it is not known at
this time exactly which towers, right-of-way clearings, or access roads will be above which wetlands, and
how far away these impacts will be. We therefore inventory all wetlands within the corridor.
While specific impacts to these wetlands cannot be determined without first choosing a specific route,
scientific literature shows that wetland function and biotic integrity can be compromised from
anthropogenic impacts in proximity to wetlands (Harris, 1988; Winter, 1988; Yuan and Norton, 2004).
Functions that wetlands provide occur on multiple spatial scales within a matrix of landscapes (Zedler,
2003); therefore, evaluating the stressors on wetlands should focus on using indicators that reveal patterns
of the cumulative impact of wetland impairment within a larger, landscape context (Bedford and Preston,
1988). After presenting our wetland inventory, we then present inventories of amphibians and birds. These
inventories establish a starting point for an indication of the current biotic integrity of each wetland, and
provide a baseline from which to compare changes that may take place in the future.
4.2

Wetland inventory

Wetlands were found using aerial photographs, topographic maps, and a watershed reconnaissance visit.
We estimated areas using a geographic information system and by applying best professional judgment.
Each wetland was ground-truthed during the reconnaissance visit. It should be noted that wetland area
cannot be delineated to the square meter without labor intensive surveys (USACE, 1987); therefore, we
present our wetland areas rounded to the nearest ten square meters.
As shown in Figure 12 and Table 8, seven wetlands were identified within the corridor, with a total area of
7,940 square meters. An eighth wetland was found just outside this corridor; if this wetland were added, the
total acreage would increase to 8,590 square meters.
In addition to identifying and locating wetlands, amphibian and bird assemblage surveys were completed
on May 31 and June 19, 2007. Methods for quantifying the biological integrity of water bodies, including
wetlands, have advanced as multiple taxonomic groups have been shown to consistently differentiate
between waters subject to human impairment and those that are not (Gerritsen et al., 2000; Guntenspergen
et al., 2002; Micacchion, 2002; Hill et al., 2003). Our surveys, therefore, are meant to provide baseline data
that can be used to indicate the current condition of biotic integrity in each wetland.
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Table 8: Wetlands in the Laurel Run corridor
Wetland

NWI class

Within the corridor
Beaver complex
Cattail depression
Farm pond
Hornbeck Rd. wetland
Scrub shrub floodplain
Sexstone reservoir
Sexstone spring
Total

Forested/Unconsolidated bottom
Emergent
Unconsolidated bottom
Emergent
Scrub-shrub
Unconsolidated bottom
Emergent

Just outside the corridor
CR 76 wetland
Total including CR 76 wetland

Scrub-shrub

2

Area (m )

1,000
290
2,690
470
2,350
1,150
<10
7,940

650
8,590

Note: Farm pond estimates are from NWI because of inability to obtain landowner permission to visit the wetland. Areas are rounded to the nearest ten. Totals may
not match due to rounding.

4.3

Amphibians

Amphibians are suitable for bioassessments due to their restricted home ranges and because they have both
terrestrial and aquatic habitat components (Blaustein et al., 1994). Site-specific characteristics, results of
silvicultural practices, roads, and alterations in both aquatic and terrestrial habitat all affect local amphibian
population numbers, as studies in Maine, Minnesota, and Ontario have shown (Lehtinen et al., 1999;
Trombulak and Frissel, 2000; Houlahan and Findlay, 2003; Trenham and Shaffer, 2005; Patrick et al.,
2006).
We chose to survey anuran populations using anuran call surveys (Mossman, 1994) based on the costeffectiveness of this survey methodology and its relative widespread application for monitoring anuran
population trends (Corn et al., 2000; Genet and Sargent, 2003). Anurans are frogs and toads and can be
surveyed more cheaply and efficiently than all species of amphibians because of the vocalizations each
species makes during the breeding season. These surveys are meant to occur over the course of the seasons
as different anurans begin breeding at different time periods. For example, spring peepers and wood frogs
are some of the earliest anurans to begin calling in West Virginia, whereas bull frogs and green frogs are
typically heard later in the year (Pauley, 2001).
The amphibian call surveys began too late in the year to detect early species of calling anurans, and
represent only a portion of the anurans likely to inhabit these wetlands. We were not able to survey in two
of the three date windows as per the North American Amphibian Monitoring Protocol for West Virginia as
the PSC application was not filed until March 30, 2007. By this time the first survey window was already
closed. We surveyed twice during the third window in an attempt to maximize the number of species we
documented. However, because we missed the early sampling windows, our survey of anurans are
conservative and may not include all anurans present in the wetlands.
These surveys consisted of moving to the identified wetlands within each watershed, ceasing sound and
movement for two minutes, representing a settling period, and then assigning the anuran calls of each
species a call chorus value representing the relative abundance of that species within a five minute period
(Mossman, 1994). Briefly, call chorus values are based on the Wisconsin Index or a measure of intensity of
anuran calls (Mossman, 1994). Each species is given its own value. If calls can be heard individually, with
a definite distinction between the call of one, or calls of multiple individuals, the call chorus value is 1. If
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calls of a single species overlap slightly, but individuals can still be distinguished from one another, the call
chorus value is 2. When the calls overlap and the observer can no longer distinguish between individuals,
the call chorus value is 3.
This protocol is most often used to determine species presence or absence (Genet and Sargent, 2003).
However, previous work in West Virginia has used call chorus methodology to compare the relative
abundance of species across sites (Balcombe et al., 2005).
As shown in Table 9, a total of five species were found across the seven wetlands surveyed. If the line were
built, these communities would likely change, as impacts propagate through Laurel Run watershed
wetlands. In particular, biological communities would likely feature a greater proliferation of species that
are tolerant of human impacts.
Table 9: Amphibian species at wetlands within or near the Laurel Run corridor
Wetland
Beaver complex

Species
American Bull Frog
Northern Spring Peeper
Southern Green Frog

Call chorus
1
3
1

Cattail depression

Northern Spring Peeper
Southern Green Frog

3
1

CR 76 wetland

American Bull Frog
Gray Tree Frog
Northern Spring Peeper
Southern Green Frog

1
1
2
1

Farm pond

ND

Hornbeck Rd. wetland

American Bull Frog
Eastern American Toad
Northern Spring Peeper
Southern Green Frog

1
1
1
1

Scrub shrub floodplain

American Bull Frog
Northern Spring Peeper
Southern Green Frog

1
1
1

Sexstone reservoir

American Bull Frog
Northern Spring Peeper
Southern Green Frog

1
2
1

Sexstone spring

None heard

Note: The CR 76 wetland is located within Laurel Run watershed, but just outside the 2,200-foot corridor. The farm pond wetland was not surveyed because of
inability to obtain landowner permission to visit the wetland. Call chorus estimate of 1 indicates no overlap between species calls, 2 indicates some overlap heard
between calls but can differentiate among individuals, 3 indicates full chorus without the ability to distinguish between individuals. ND=No data.

4.4

Birds

The mobility of birds suggests that avian assemblages are ideal candidates for assessing wetland condition
from a landscape perspective (Naugle et al., 2001). Because birds are conspicuous, avian bioassessments
can be easily communicated to the general public, and can help drive public policy and awareness (Weller,
1988).
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Several studies in different locations, including mid-Atlantic states, have shown that bird assemblages
change as landscapes, especially riparian areas, are disturbed. Avian assemblages in watersheds dominated
by agriculture differ from those in minimally disturbed watersheds (Croonquist and Brooks, 1991)
Many studies refer to “metrics,” which are indices calculated based on different characteristics of bird
assemblages. Metrics used are often based on the distribution of birds among certain guilds, rather than
among individual species (Canterbury et al., 2000; O’Connell et al., 2000). Bird species can be divided into
guilds in many different ways. Structural guilds are groupings of species that utilize similar structural
resources, such as cavity trees (Verner, 1984). Functional guilds are characterized according to food
resources (O’Connell et al., 1998a). Compositional guilds are based on population characteristics that
change according to the responses and changes in the abundance and distribution of other species
(O’Connell et al., 1998a). Guilds are better for assessment procedures than individual species because no
two species occupy the same niche. Using indicator species cannot be expected to ensure the maintenance
of all other species (Hutto et al., 1987). Examples of the use of metrics based on guilds to identify wetland
habitat quality are described widely (Croonquist and Brooks, 1991; Galatowitsch et al., 1999; Bryce et al.,
2002; DeLuca et al., 2004).
We conducted surveys of the avian assemblages at wetlands within the corridor across the Laurel Run
watershed. Species present prior to any approved construction activities include three interior forest
obligate species, which are likely to be impacted by vegetation clearing within the proposed right-of-way.
Interior forest obligate species represents a type of structural guild, which would likely decline in wetlands
in proximity to right-of-way clearing.
One metric that is likely to be sensitive to the impacts of the clearing associated with power line
construction would be the percentage of birds that are year-round residents and edge-tolerant. If
construction activity were to proceed, avian assemblages, and this metric in particular, would likely change,
reflecting potentially impaired biological integrity.
Breeding bird surveys were conducted using standard 5-minute, 50-meter fixed radius point counts to
detect residential breeding birds (Ralph et al., 1995). Surveys were conducted on May 31 and June 19, 2007
at each wetland. A total of 38 species were found at the surveyed wetlands, with individual species
abundances ranging from 1 to 7.
Interior forest obligate species occur in the forest, but tend to partition forest patches and make preferential
use of interior forest conditions within core areas of the forest patch. Interior forest obligate species found
in the Laurel Run watershed are noted in Table 10 with an “X” in the appropriate column (O’Connell et al.,
1998b). Unlike area-sensitive species, which simply require large forest patches, species in the interior
forest obligate guild demonstrate an avoidance of forest edge in the patches in which they reside. Hence,
the right-of-way vegetation clearing through interior forest habitat would negatively impact these species.
Species within this guild are considered specialists due to the dependence on interior forest conditions
within blocks of forests.
In addition to interior forest obligate species, other species deserve care. Because of their population size,
distribution, threats, and population trends, several species have been categorized as West Virginia species
of conservation concern. Populations of these species are declining significantly, and a substantial
percentage of the global population breeds in the state. The North American species of conservation
concern are similar, but a less significant portion of the total population breeds in West Virginia (Olcott and
Bross-Fregonara, 2006). Both categories are noted in Table 10 with an “X” in the appropriate columns.
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Interior forest obligate species found in Laurel Run watershed wetlands that are also species of
conservation concern are shown in bold in Table 10, and include the Hooded Warbler, Acadian Flycatcher,
and Scarlet Tanager.
TrAILCo acknowledges the impacts from creating new edge habitat, and recognizes the benefit of
paralleling existing lines. “The majority of the proposed route would require forest clearing for right-ofway construction. As a general rule, when a right-of-way would go through large relatively undisturbed
tracks of forest, the right-of-way clearing would fragment the forest and create edge habitat. Although edge
habitat provides habitat for a wide diversity and abundance of species, such as deer, songbirds, redtailed
hawks, and red fox, species that require forest interior habitat would lose habitat, possibly altering
distribution and migration patterns and isolating habitat patches.” (Halpern, 2007, p. 9, emphasis added)
Table 10: Bird species at wetlands within or near the Laurel Run corridor
Wetland
Beaver complex

Cattail depression

Species
Hermit Thrush
Tufted Titmouse
Blue-Headed Vireo
Carolina Chickadee
Eastern Wood-Pewee
Black-and-White Warbler
Green Heron
Carolina Wren
Ovenbird
Blue-Gray Gnatcatcher
Eastern Towhee
Eastern Phoebe
Hooded Warbler
Gray Catbird
Yellow Warbler
Acadian Flycatcher
Wood Thrush
Gray Catbird
Ovenbird
Red-Winged Blackbird
American Redstart
Eastern Towhee
Indigo Bunting
Northern Mockingbird
Acadian Flycatcher
Carolina Chickadee
Northern Cardinal
Blue-Headed Vireo
American Goldfinch
Field Sparrow
Song Sparrow
Common Yellowthroat
Yellow Warbler

Interior
forest
obligate
X

W. Va.
cons.
concern

N. Am.
cons.
concern

X
X
X

X

X

X

X

X
X

X
X

X

X

X
X

High count
1
1
1
2
1
1
1
2
2
1
2
1
1
1
1
2
1
1
2
5
1
2
1
1
2
1
1
1
2
1
1
1
1
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Table 10: Bird species at wetlands within or near the Laurel Run corridor (continued)
Wetland
CR 76 wetland

Species
Red-Winged Blackbird
Northern Flicker
Wood Thrush
Acadian Flycatcher
American Redstart
Carolina Chickadee
Green Heron
Field Sparrow
Cedar Waxwing
Yellow Warbler
Northern Cardinal
Red-Eyed Vireo
Gray Catbird
Song Sparrow
American Robin

Farm pond wetland

ND

Hornbeck Rd. wetland

Common Yellowthroat
American Robin
Indigo Bunting
Orchard Oriole
Northern Cardinal
Song Sparrow
American Redstart
Red-Winged Blackbird
Yellow Warbler
Gray Catbird
Eastern Towhee
American Goldfinch
Field Sparrow
Blue-Gray Gnatcatcher

Scrub shrub floodplain

Sexstone reservoir

Carolina Wren
Hooded Warbler
Wood Thrush
Yellow Warbler
Eastern Towhee
Red-Shouldered Hawk
American Crow
Carolina Chickadee
Indigo Bunting
Common Yellowthroat
Eastern Wood-Pewee
Black-and-White Warbler
Northern Cardinal
Tufted Titmouse
Gray Catbird
Red-Eyed Vireo
Ovenbird
Carolina Chickadee
Eastern Towhee
Red-Billed Woodpecker
Indigo Bunting
Northern Cardinal
Field Sparrow
Gray Catbird
Common Yellowthroat
Song Sparrow

Interior
forest
obligate

X
X

W. Va.
cons.
concern

N. Am.
cons.
concern

X
X

X

2
1
1
1
1
2
1
1
1
1
2
2
2
1

X

X

X

X
X

X
X

X

X

High count
2
1
1
1
2
2
1
2
7
1
1
1
2
2
3

1
1
1
1
1
1
3
2
1
2
1
1
1
2
1
1
1
1
2
1
3
1
2
1
1
2
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Table 10: Bird species at wetlands within or near the Laurel Run corridor (continued)
Wetland
Sexstone spring

Interior
forest
obligate
X

W. Va.
cons.
concern

N. Am.
cons.
concern
X

Species
High count
Hooded Warbler
1
Northern Cardinal
2
Indigo Bunting
3
Ruby-Throated Hummingbird
1
Eastern Towhee
2
Downy Woodpecker
1
Blue-Winged Warbler
X
1
American Goldfinch
2
Carolina Chickadee
1
Common Yellowthroat
1
Scarlet Tanager
X
X
2
Field Sparrow
X
1
Note: The CR 76 wetland is located within Laurel Run watershed, but just outside the 2,200-foot corridor. The farm pond wetland was not surveyed because of
inability to obtain landowner permission to visit the wetland. Avian species were detected with 50-meter fixed radius point counts. The high count of the two surveys
was used to designate species abundance numbers. Species in bold are interior forest obligate according to O’Connell et al. (1998b) and either West Virginia or
North American species of conservation concern according to Olcott and Bross-Fregonara (2006). ND=No data.

4.5

Consideration of wetlands in the Line Route Evaluation

The Line Route Evaluation provides wetland inventories for each possible route, including Route H. It does
not, however, provide details for the Laurel Run watershed. Before considering the Laurel Run watershed,
some more general issues are apparent.
First, the report is inconsistent. According to Table 2-3, Route H will cross 3,350 feet of wetlands in West
Virginia, based on NWI. However, based on the National Land Cover Database, the same Table 2-3 says
that Route H will cross 2,300 feet of wetlands in West Virginia (Berger, 2007a). No explanation is
provided for this significant discrepancy.
A second problem is that the first of these data sources, NWI maps, do not show all the wetlands because of
the inherent limitations of remote sensing a landscape feature that is often difficult to identify, even on the
ground, and because of constraints on both photo and map scales and budgets (Tiner, 1997). The NWI
maps historically had a target mapping unit of three to five acres, which is why many small linear wetlands
are missed (Tiner, 1997). Additionally, forested wetlands are often missed by aerial photography (Stolt and
Baker, 1995).
Recent research of wetlands in Preston County, West Virginia—the county within which much of the
Laurel Run watershed is located—found that NWI maps underestimated total wetland area by 153% and
the total number of wetlands by 253% (Anderson and Rentch, 2007).
A third problem is that the Line Route Evaluation reports wetlands in terms of length crossed, rather than
areas. While the length crossed is interesting, wetlands can be impacted by the proposed route whether or
not they are actually crossed by the line. Towers, access roads, or the right-of-way on land that drains
toward a wetland can impact that wetland even if the line does not cross above it.
The Line Route Evaluation inventory does not specify which wetlands are located within the Laurel Run
watershed. Therefore, we can only infer which wetlands were thought to be located in the watershed by
reviewing the NWI inventory and by reviewing TrAILCo’s map of the proposed line through the
watershed.
The NWI inventory within the Laurel Run corridor documents two wetlands for a total area of 4,240 square
meters (WVGISTC, 2007). These wetlands, listed in Table 11, are based on NWI polygons; therefore; we
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present these areas rounded to the nearest ten. Compared with the 7,940 square meters found in our
research and site visit, these NWI estimates are low. These results are in-line with the literature (Anderson
and Rentch, 2007), which underscores the ineffectiveness of using NWI maps to quantify wetlands areas.
TrAILCo’s map shows these wetlands as freshwater ponds (TrAILCo, 2007d).
Table 11: Wetlands from NWI maps within the Laurel Run corridor
Wetland
Cattail depression
Farm pond
Total

NWI class
Unconsolidated bottom
Unconsolidated bottom

2

Area (m )
1,550
2,690
4,240

Note: Wetlands are within the 2,200-foot corridor across the Laurel Run watershed. Areas are rounded to the nearest ten.

4.6

Summary

The Line Route Evaluation significantly underestimates the wetlands area that will be potentially impacted
by the proposed line. Impacts are expected if towers, access roads, or the right-of-way are located on land
that drains toward wetlands.
Within the Laurel Run watershed corridor, the NWI maps show two wetlands with a total area of about
4,240 square meters. Our analysis finds seven wetlands with a total area of about 7,940 square meters.
Including one additional wetland just outside this corridor, about 8,590 square meters of wetlands may be
impacted.
Field surveys found significant numbers of amphibian and bird species, which are indicators of wetland
health and forest integrity. The avian species include three interior forest obligate species that are also
species of conservation concern: the Hooded Warbler, Acadian Flycatcher, and Scarlet Tanager. Interior
forest obligate species are most likely to be impacted by power line development because they avoid forest
edges like those that would be created by the proposed right-of-way.
Laurel Run wetlands serve important roles in protecting water quality in the watershed, and in regulating
flow. Impacts to these wetlands could negatively impact the watershed’s water quality and quantity and its
ability to support healthy trout populations.
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5. HERBICIDE APPLICATIONS IN THE LAUREL RUN
WATERSHED
Herbicides can negatively impact birds, fish, and frogs, can be persistent and mobile in soils, and can
contaminate groundwater and surface water. In this section, we review the potential effects of the ten brand
name herbicides that TrAILCo may use (TrAILCo, 2007e), along with the seven different active
ingredients in these herbicides. Results are summarized in Table 12.
Table 12: Summary of effects of herbicides that may be used by TrAILCo
Probability of
groundwater
contamination

Probability of
surface water
contamination

likely

likely

slightly toxic

likely

likely

moderately highly toxic

practically
nontoxic

likely

likely

potassium salt

moderately highly toxic

practically
nontoxic

likely

likely

Imazapyr

isopropylamine
salt

practically
nontoxic

practically
nontoxic

likely

likely

Stalker

Imazapyr

isopropylamine
salt

practically
nontoxic

practically
nontoxic

likely

likely

Accord C

Glyphosate

isopropylamine
salt

practically
nontoxic slightly toxic

slightly toxic

not very likely

likely

Krenite

Fosamine
ammonium

ammonium salt of
fosamine

practically
nontoxic

practically
nontoxic*

not very likely**

not very likely**

Escort

Metsulfuronmethyl

metsulfuron-methyl

practically
nontoxic

practically
nontoxic

likely

likely

intermediate
likelihood

likely

Brand
name

Active
ingredient

Toxicity to
fish
practically
nontoxic

Toxicity to
birds
practically
nontoxic

Form

Garlon 3

Triclopyr

triethylamine salt

Garlon 4

Triclopyr

butoxyethyl ester

moderately highly toxic

Tordon 101

Picloram

triisopropanolamine

Tordon K

Picloram

Arsenal

fluroxypyr 1practically
slightly toxic
methylheptyl ester
nontoxic
Note: * may have reproductive effects for avian species. ** can be persistent once it enters an aquatic system.
Vista

Fluroxypyr

Herbicides can also cause health complications in humans, including acute, subchronic, and chronic
toxicity, mutagenicity, carcinogenicity, and reproductive toxicity. These potential human impacts are
described in Appendix C.
Herbicides are to be applied in accordance with Allegheny Power’s Construction, Operation and
Maintenance Manual (TrAILCo, 2007f). This manual provides an incentive for over-application of
herbicides by contractors: “If the kill is less than 95%, Contractor will retreat that area at his own
expense… Retreatment expense shall include labor, equipment, overhead percentages, herbicide and
related materials, and all other costs, permit fees, and penalties incurred” (TrAILCo, 2007f, p. TrWV-Staff00001730).

32

5.1

Triclopyr

Triclopyr is a selective herbicide used to eradicate unwanted broad-leaved plants. Available herbicides
contain one of two forms of triclopyr, either triethylamine salt or butoxyethyl ester. Garlon 3A and Garlon
4 are two commercially available herbicides produced by Dow AgroSciences that contain triethylamine salt
and butoxyethyl ester, respectively (USEPA, 1998a; Dow AgroSciences, 2004a and 2006a).
5.1.1 Effects on birds
Both triethylamine salt and butoxyethyl ester have been found to negatively impact avian species (USEPA,
1998a). In acute oral toxicity studies, triethylamine salt and butoxyethyl ester were found to be practically
nontoxic to mallard ducks and slightly toxic to northern bobwhite quail, respectively. Because birds may be
subject to prolonged exposure to triclopyr herbicides, avian reproduction studies for triclopyr have been
conducted. These studies have indicated decreased survival levels of hatchlings from mallard ducks
exposed to triclopyr, compared with unexposed ducks (USEPA, 1998a).
5.1.2 Effects on fish
On an acute basis, USEPA considers the ester form of triclopyr to be moderately to highly toxic to
freshwater fish (USEPA, 1998a). In fact, the ester form of triclopyr was found to be moderately to highly
toxic to all four species tested, with the most sensitive life history stage being yolk-sac fry. The most
sensitive species found was bluegill sunfish, with a median lethal concentration (LC50) of 0.36 ppm. LC50 is
the concentration that kills 50% of a group of test animals.
The most common breakdown product of triclopyr in mammals, soil, and water is 3,5,6-trichloro-2pyridinol. This chemical has also been found to be moderately to highly toxic to freshwater fish on an acute
basis (USEPA, 1998a).
Studies also indicate that the ester form of triclopyr may negatively impact fish behavior. In laboratory tests
conducted using rainbow trout, butoxyethyl ester in the form of Garlon 4 caused increased respiration rates,
flared gills, and disoriented swimming at concentrations of 0.6 ppm (Morgan et al., 1991). Garlon 3A also
elicited erratic swimming and labored respiration, but at a much higher concentration (200 ppm) (Morgan
et al., 1991). In a field study, similar effects were noted. Rainbow trout exposed to 0.45 and 0.69 ppm of
butoxyethyl ester in lake enclosures experienced 43% and 100% mortality, respectively. Further, reduced
rainbow trout growth was seen at a concentration of 0.25 ppm. These researchers also found reduced
growth in young rainbow trout following the application of the ester form of triclopyr to a forest stream at a
concentration of 0.8 ppm, which represents the expected maximum level in shallow streams (Kreutzweiser
et al., 1995).
5.1.3 Effects on frogs
Studies also indicate that frogs may be negatively impacted by butoxyethyl ester. Tadpoles exposed to 1.2
ppm of this form of triclopyr exhibited a loss of avoidance behavior. Instead of moving when prodded, the
tadpoles either twitched in place of were completely unresponsive. Further, tadpoles exposed to 2.4 and 4.8
ppm of triclopyr either died or remained paralyzed following exposure (Berrill et al., 1994).
5.1.4 Persistence and mobility in soil
According to USEPA, triclopyr’s persistence in soil is variable and it is very mobile. USEPA indicates that
the half-life of triclopyr measured in field studies ranges from 10 to almost 100 days, with forestry sites
having longer half-lives than agricultural sites. The agency also reports that triclopyr molecules are not
readily held by soil or sediment particles (USEPA, 1998a).
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5.1.5 Water contamination
Because triclopyr is mobile in soil and somewhat persistent, USEPA reports that it has the potential to
leach into ground and surface water. USEPA indicates that there has been limited ground water monitoring
for triclopyr; however, studies have found triclopyr contamination in wells in Virginia and Texas (USEPA,
1998a). Studies have also found triclopyr contamination in rivers and streams. The United States
Geological Survey (USGS) has found triclopyr in eight out of 20 river basins studied as part of the National
Water Quality Assessment Program (USGS, 1998). Studies have also found triclopyr contamination in
several urban watersheds near Seattle, Washington and in streams following aerial forestry applications
(USGS, 1999; Rashin and Graber, 1993).
5.2

Picloram

Picloram is used to kill unwanted broad-leaved plants in pastures and rangelands, in reforestation programs,
and along rights-of way. Picloram is a crystalline organic solid with a chlorine-like odor. Two forms of
picloram used in commercially available herbicides include tri-isopropanolamine and potassium salts. Two
examples of trade names which utilize tri-isopropanolamine and potassium salts of picloram include
Tordon 101 and Tordon K, respectively. Both herbicides are manufactured by Dow AgroSciences (Dow
AgroSciences, 2002 and 2006b). Picloram acid is used to manufacture other forms of picloram and is listed
as an active ingredient in Tordon 101 (Dow AgroSciences, 2006b).
5.2.1 Effects on birds
Studies submitted to USEPA by Dow AgroSciences for registration showed that both picloram triisopropanolamine and potassium salts are practically nontoxic to birds on an acute oral basis (USEPA,
1995a).
5.2.2 Effects on fish
USEPA lists both picloram salts as moderately to highly toxic to freshwater fish. These studies showed that
concentrations of 25 ppm and 20 ppm of tri-isopropanolamine killed adult rainbow trout and coho salmon,
respectively (USEPA, 1995a). They also showed that concentrations of 24 ppm and 13 ppm of the picloram
potassium salt killed adult bluegill and rainbow trout, respectively (USEPA, 1995a).
Picloram has also been found to be more toxic to the younger life history stages of freshwater fishes.
Concentrations as low as 0.9 ppm have been shown to reduce the length and weight of rainbow trout larvae
and concentrations of 2 ppm have been shown to reduce their survival rate as well (Mayes et al., 1987).
Further, lake trout fry have shown reduced survival rates, weights, and lengths after exposure to the lowest
levels of picloram tested: 0.035 ppm (Woodward, 1976). In a study of cutthroat trout, researchers exposed
fry to fluctuating levels of picloram typical of concentrations seen in streams following applications of
picloram. Instream concentrations of picloram are highest post application immediately after rain events,
then decrease until the next rain event when there is another spike. Picloram concentrations at a maximum
of 0.8 ppm caused reduced weights and lengths in exposed trout fry. Also, unexposed trout fry had survival
rates three times higher than fry exposed to picloram concentrations with a maximum of 1.6 ppm
(Woodward, 1979).
5.2.3 Persistence and mobility in soil
USEPA indicates the picloram salts are both highly persistent and mobile in the environment (USEPA,
1995a). According to USEPA, picloram is resistant to biotic and abiotic degradation processes, meaning
that it persists in the environment because it is not easily broken down. In fact, USEPA considers picloram
to be the most persistent of its family of herbicides (USEPA, 2007). Picloram’s half-life can range from 21
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days to 100 days in most cases, and can be as long as 278 days (USEPA, 1995a). Picloram and its salts are
highly soluble in water, making it extremely mobile and able to leach to the deepest part of the soil profile
sampled (USEPA, 1995a).
5.2.4 Water contamination
Because picloram and its salts are both highly persistent and extremely mobile, this chemical is likely to
contaminate groundwater and surface water. In fact, USEPA states that “eventual contamination of
groundwater is virtually certain in areas where residues persist in the overlying soil. Once in groundwater,
the chemical is unlikely to degrade even over a period of several years” (USEPA, 1995b, p. 5) Picloram has
been found in over 1,700 groundwater wells across the United States (USGS, 2001).
Picloram also readily contaminates surface waters. In fact, picloram was seen for up to 275 days in West
Virginia streams following hand application of Tordon pellets around unwanted multiflora rose bushes
growing in pastures (Dennis, 1977). This chemical was also found in a stream up to 35 months following
an aerial application of picloram granules. It was also found in a lake one kilometer away from this same
treatment site (Smith, 1988).
5.3

Imazapyr

Imazapyr is a broad-range herbicide used to kill unwanted weeds, annual and perennial grasses, broadleaved herbs, woody species, and riparian and emergent aquatic species. It is used in agricultural settings;
on commercial, residential, and forestry sites; and along rights-of-way, fence rows, and various water
bodies (USEPA, 2006). Commercially available products use the isopropylamine salt of imazapyr. Trade
names include Arsenal and Stalker, both of which are produced by the BASF Chemical Company (BASF,
2006a and b).
5.3.1 Effects on birds and fish
USEPA has determined that there are no risks of concern to terrestrial birds or fish from exposure to
imazapyr. Acute risk numbers for mammals, birds, and fish were not calculated because LC50 values were
greater than the highest concentration of imazapyr tested (USEPA, 2006). USEPA did, however, note
ecological risks of concern for non-target terrestrial plants and aquatic vascular plants, as well as potential
risks for endangered species (USEPA, 2006).
5.3.2 Persistence and mobility in soil
Imazapyr is both persistent and mobile in soil (USEPA, 2006). Persistence in field studies has ranged from
60 to 436 days, with numerous studies reporting persistence over one year (Heering and Peeper, 1991;
Coffman et al., 1993). USEPA also considers imazapyr to be highly mobile. Studies in Alabama show
imazapyr to be more mobile than the widespread contaminant atrazine, and nearly as mobile as water in
some soil types (Wehtje et al., 1987).
5.3.3 Water contamination
Because of its persistence and mobility and the fact that both impazapyr acid and the isopropylamine salt
readily dissolve in water, ground and surface water contamination of areas applied with imazapyr is likely.
USEPA states that “field dissipation study observations are consistent with imazapyr’s intrinsic ability to
persist in soils and move via runoff to surface water and to leach to groundwater” (USEPA, 2006, p. 17). In
a field study in the southeastern United States, imazapyr was applied aerially to two forestry sites and best
management practices were used to minimize water contamination at one of the sites. Imazapyr was found
in surface water sources at both sites following application (Michael and Neary, 1993). Imazapyr was also
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found in surface water in one of two sites monitored by the Washington Department of Ecology following
aerial forest application, even after using best management practices to reduce the risk of water
contamination (Rashin and Graber, 1993).
5.4

Glyphosate

Glyphosate herbicides are among the most widely used herbicides in the world (USEPA, 1993; Baylis,
2000). It is a non-selective herbicide registered for use on numerous food and non-food field crops and
non-crop areas were total vegetation control is needed (USEPA, 1993). Accord C is a commercially
available herbicide which utilizes glyphosate (Dow AgroSciences, 2004b). Accord C’s active ingredient is
the isopropylamine salt of glyphosate (Dow AgroSciences, 2004b). Roundup is also a popular brand of
glyphosate herbicide.
5.4.1 Effects on birds
USEPA considers glyphosate to be slightly toxic to birds. In a dietary study, glyphosate was found to be
practically nontoxic to upland game birds at the acute oral toxicity level. In a subacute dietary study,
glyphosate was found to be no more than slightly toxic to mallard ducks and bobwhite quail (USEPA,
1993). Avian reproductive studies also showed that glyphosate is not expected to cause reproductive
impairment in birds at a dietary level of 1,000 ppm (USEPA, 1993). However, a study conducted on
songbirds in 2002 showed that nesting success was reduced after glyphosate treatment of forests after
logging (Easton and Martin, 2002).
5.4.2 Effects on fish
Three tests on warm water fish species, one with bluegill and two with fathead minnows, produced 96-hour
LC50 values of 120, 84.9, and 97 ppm, respectively (USEPA, 1993). Studies conducted with rainbow trout
produced LC50 values of 86 and 140 ppm. Based upon these tests, USEPA considers glyphosate to range
from slightly toxic to practically nontoxic to freshwater fish species. After surfactant testing, however,
these values were greatly reduced. Products containing glyphosate and surfactants must be labeled with
“this pesticide is toxic to fish” according to USEPA standards (USEPA, 1993).
5.4.3 Persistence and mobility in soil
USEPA considers glyphosate to be relatively persistent. The half-life of glyphosate can be as high as 90
days. Available field and laboratory data indicate that glyphosate adsorbs strongly to soil and would not
readily move vertically through soil layers (USEPA, 1993).
5.4.4 Water contamination
However, studies conducted by USGS indicate that glyphosate can be a common water contaminant. In a
USGS survey of Midwest streams in 2002, glyphosate was found in over one-third of the samples
collected. Further, the primary breakdown product of glyphosate was found in over two-thirds of the
samples collected (Scribner et al., 2003). The USGS also found glyphosate in all six urban streams that
they tested in King County, Washington (Frans, 2004).
5.5

Fosamine ammonium

Fosamine ammonium inhibits growth in woody plants and some herbs. It is used on non-agricultural rightsof-way, industrial sites, and fencerows (USEPA, 1995c). Krenite, manufactured by Dupont, is a
commercially available herbicide that utilizes fosamine ammonium (Dupont, 2006).

36

5.5.1 Effects on birds
USEPA considers fosamine ammonium to be practically nontoxic to avian species based on acute oral
toxicity tests with a high dose of 5,000 milligrams per kilogram per day (mg/kg/day) and a subacute dietary
toxicity study (USEPA, 1995d). USEPA does, however, recognize that fosamine ammonium may have
reproductive effects for avian species. Mallard duck and bobwhite quail eggs treated with fosamine
ammonium exhibited an embryotoxic response. This study was conducted in order to represent exposure
associated with direct spray application to the eggs (USEPA, 1995d). There also seems to be some
ambiguity regarding reproductive effects of fosamine ammonium on avian species. One reproduction study
showed no reproductive effects on bobwhite quail; however, another chronic study indicated that there may
be potential avian reproduction effects such as a reduction in the number of eggs laid (USEPA, 1995d).
5.5.2 Effects on fish
Data from acute toxicity studies using rainbow trout, bluegill, and coho samon indicate that fosamine
ammonium is practically nontoxic to coldwater and warmwater fish species (USEPA, 1995d).
5.5.3 Persistence and mobility in soil
In soils, fosamine ammonium is not very persistent or mobile. It readily binds to at least some soils, and is
easily degraded by soil microbes. Reported half-lives in field and laboratory studies range from one to six
weeks with some research suggesting a half-life of only one to two weeks (Han, 1979). Fosamine
ammonium’s metabolic carbamoylphosphonic acid also has a short half-life. In a field study, Han (1979)
found that carbamoylphosphonic acid was completely eliminated from soils in three to six months. This
study also showed that fosamine ammonium was dissipated by natural degradation and not water runoff
(Han, 1979). USEPA does indicate that fosamine ammonium may be highly mobile in sandy loam soils
(USEPA, 1995d).
5.5.4 Water contamination
Because of its limited persistence and rapid degradation in the soil, fosamine ammonium does not leach
extensively. What remains as a residual, however, is likely found near the top of the soil horizon. For
example, in an experiment in Delaware, after one year and 165 mm of rainfall, Han (1979) found that 93%
of the residual 14C from fosamine ammonium was recovered within the top 10 centimeters (cm) of the soil.
However, the chemical is quite stable in water and can be persistent once it enters an aquatic system. There
is a higher likelihood of fosamine ammonium contaminating surface waters through spray drift and to a
lesser extent through surface water runoff due to its rapid degradation (USEPA, 1995d).
5.6

Metsulfuron-methyl

Metsulfuron-methyl is an herbicide used to kill unwanted broad-leaved plants, trees, and brush, and some
annual grasses. It is used for agricultural and forestry purposes and along rights-of-ways (WSDOT, 2006).
An example of a commercially available herbicide which utilizes Metsulfuron-methyl is Escort (Dupont,
2007).
5.6.1 Effects on birds and fish
USEPA lists metsulfuron-methyl as practically nontoxic to avian species. The acute oral and dietary lethal
dose (LD50) for mallard ducks and bobwhite quality is over 5,000 mg/kg/day (USEPA, 2002). LD50 is the
dose that kills 50% of a group of test animals. USEPA also lists metsulfuron-methyl as practically nontoxic
to fish species (USEPA, 2002).
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5.6.2 Persistence and mobility in soil
The Washington Sate Department of Transportation (WSDOT) reports that the half-life of metsulfuronmethyl ranges from 14-180 days, with an average half-life of approximately 30 days (WSDOT, 2006).
5.6.3 Water contamination
The WSDOT also reports that the chemical is highly mobile in the environment and has the potential to
contaminate groundwater. The fact sheet further explains that the WSDOT takes extra precaution when
applying the herbicide near open water, wetlands, or wellhead protection zones. The WSDOT also reports
that water contamination may occur in application drift, rainfall runoff, or leaching through the soil into
ground water (WSDOT, 2006).
5.7

Fluroxypyr

Fluroxypyr is used in agricultural and urban settings to kill unwanted annual and perennial broad-leaved
weeds and woody brush. The commercially available herbicide Vista, produced by Dow AgroSciences,
contains 26.2% fluroxypyr as an active ingredient (Dow AgroSciences, 2007). Another common trade
name for fluroxypyr is Starane, also produced by Dow AgroSciences (Dow AgroSciences, 2006c).
5.7.1 Effects on birds
Fluroxypyr is practically nontoxic to avian species. USEPA considers fluroxypyr practically nontoxic to
mallard ducks and bobwhite quail on an acute oral basis (LD50 > 2,000 mg/kg) and sub-acute basis (5-day
LC50 > 5,000 ppm) (USEPA, 1998c).
5.7.2 Effects on fish
Acute toxicity tests evaluated by USEPA indicate that fluroxypyr is slightly toxic to freshwater fish
species. USEPA considers fluroxypyr to be slightly toxic to bluegill sunfish (96-hour LC50 > 14.3 ppm) and
slightly to practically nontoxic to rainbow trout (96-hour LC50 ranges from 13.4 ppm to > 100 ppm)
(USEPA, 1998c).
5.7.3 Persistence and mobility in soil
In a terrestrial field dissipation study, the average half-life of fluroxypyr in soil was found to be 36 days. It
is broken down by microbes and sunlight in the environment. USEPA considers this chemical to be mobile
to very mobile, but reports that it is generally not found below 6 inches of soil depth (USEPA, 1998c).
5.7.4 Water contamination
Fluroxypyr’s potential to leach into groundwater is intermediate, but surface water runoff contamination is
high. Although fluroxypyr is highly mobile, dissipation by hydrolysis and microbial degradation reduces its
persistence in soil and limits its leaching ability. However, drift or runoff from treated areas may be
hazardous to aquatic organisms and non-target plants. USEPA warns that this chemical should not be
applied directly to water or to areas where surface water is present (USEPA, 1998c).
5.8

Summary

After a literature review of the ten brand name herbicides that may be utilized by TrAILCo and their
associated active ingredients, certain herbicides are of particular concern. Triclopyr and picloram—the
active ingredients in Garlon 4, Tordon 101, and Tordon K—have been found to be moderately to highly
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toxic to freshwater fish and have a high probability of contaminating surface water. These substances may
impact freshwater fish populations, particularly trout, in the Laurel Run watershed.
Depending on application methods and precautions, surface water contamination is also likely for
imazapyr, glyphosate, metsulfuron-methyl, and fluroxypyr, although these chemicals are generally less
toxic to fish compared with triclopyr and picloram. Groundwater may also be contaminated by triclopyr,
picloram, imazapyr, and metsulfuron-methyl.
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6. HISTORIC AND RECREATIONAL RESOURCES IN THE
LAUREL RUN WATERSHED
In addition to the trout, good water quality, and intact wetlands, the Laurel Run watershed is also rich in
history and recreational opportunities, which are also important considerations in the PSC process. As
detailed in Appendix B, PSC rules require consideration of “historic scenic areas or places” and “private
recreational areas.” 7
6.1

Resources in the Laurel Run corridor

Based on discussions with local landowners and a site visit, an historic scenic area and a private
recreational area were found within the corridor.
The historic scenic area is a primitive lumber mill; the remains of this mill lie at the edge of the Laurel Run
corridor (Figure 13). A system of ditches still exists, which regulated the flow of water. The ditches are
found between Laurel Run (between the Arden Peters Road Tributary and the Hornbeck Road Tributary)
and the Beaver Pond Complex Tributary (Figure 14).
Figure 13: Historic and recreational resources in the Laurel Run corridor
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Figure 14: Remains of historic lumber mill in the Laurel Run corridor

Equally important in the Laurel Run watershed are the scenic vistas along the waterways themselves. As
shown above in Figure 13, the centerline of the proposed route passes extremely close to a waterfall that is
a center of neighborhood recreation (Figure 15). This is a private recreation area and, as such, must be
considered by the PSC. 8 Owners of the land abutting the creek in the vicinity of the waterfall and the
plunge pool have had understandings with many watershed residents allowing recreation at this waterfall.

8

150 CSR 3, Section 9.2.1.a.
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Figure 15: Waterfall and plunge pool used for recreation

6.2

Consideration of resources in the Line Route Evaluation

According to the Line Route Evaluation, 51 archaeological sites, two architectural sites, and no listed
National Register properties are within 0.25 miles of the centerline of Route H (Berger, 2007a).
The same report states that the 51 archaeological sites include 20 within 200 feet of the centerline, and of
these, eleven are in Monongalia County and one is in Preston County (Berger, 2007a). These twelve sites
are listed with resource designation codes but are not mapped or described in any detail. It cannot be
confirmed whether these 20 sites or the other 31 archaeological sites near Route H are within the corridor
across the Laurel Run watershed.
The two architectural sites are also listed with resource designation codes, and based on text in the report, it
is apparent that they are located in Monongalia County outside of the Laurel Run watershed.
The environmental inventory in the Line Route Evaluation documents a single cultural resource site within
one-quarter mile of Route H, as well as a single cultural resource site within 500 feet of Route H (Berger,
2007a). It is not apparent, however, whether this site or sites is included in the list of archaeological,
architectural, or National Register sites. And it is not known whether this site or sites is within the corridor
across the Laurel Run watershed.
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In terms of recreational resources, the Line Route Evaluation identifies a number of “designated
recreational areas” in Monongalia and Preston Counties, but none within the corridor across the Laurel Run
watershed (Berger, 2007a). These designated recreational areas, however, do not necessarily include
private recreational areas that the PSC requires to be considered.
6.3

Summary

While the Line Route Evaluation discusses cultural and recreational resources for Route H, it is not clear
where all of these identified resources are located. In particular, it is not known whether some resources are
located in the 2,200-foot corridor across the Laurel Run watershed.
Based on discussions with watershed residents and a site visit, the remains of an historic lumber mill and a
popular recreational waterfall were found within this corridor. According to PSC rules, these resources
must be considered.
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7. CONCLUSIONS
TrAILCO’s proposed high-voltage power line would cross 114 miles of West Virginia, including about 2.4
miles across the Laurel Run watershed. In this distance, the line would add sediment to, and increase the
temperature of, a clean trout stream. Depending on exactly where the line, access roads, and cleared rightof-way are located, construction and maintenance would also likely impact the watershed’s wetlands.
Historic and recreational resources would also be impacted.
As it traverses the Laurel Run watershed, the proposed line would cross Laurel Run itself and one, two, or
three tributaries, depending on the exact route. In general, a 200-foot right-of-way would be cleared during
construction, and a 150-foot width would be maintained without woody vegetation. Bladed access roads
would be cleared, and pads would be built upon which the towers would be installed. TrAILCo seeks
approval to build the line anywhere within a 2,200-foot corridor; therefore, it cannot be known for certain
at this time exactly where the line, access roads, and right-of-way will be located.
Based on an analysis of all the data collected from agencies, local organizations, and watershed residents,
combined with information collected from site visits, we draw the following conclusions.
7.1

Types of impacts
•
•
•
•
•
•

7.2

The towers, access roads, and right-of-way will have environmental impacts in the Laurel Run
watershed.
While some impacts may only occur during initial construction, others will continue during
maintenance.
In particular, construction and clearing will result in erosion and sedimentation, which will flow
downhill into streams and wetlands.
Clearing trees near streams and wetlands will increase water temperature, because more sunlight
will directly impact the water.
Continued maintenance of the right-of-way will decrease forest interior habitat for birds.
Herbicides may impact fish, birds, frogs, or humans.
Trout and water quality

•
•
•
•
•
•

In north-central West Virginia, where Laurel Run is located, streams small and large are commonly
polluted by acid mine drainage, but the Laurel Run watershed is not polluted by acid mine
drainage.
Laurel Run supports year-round populations of trout, and is therefore a trout water and must be
protected as such.
Benthic macroinvertebrate and stream water quality data demonstrate that Laurel Run is threatened.
While many parameters meet water quality criteria, temperature data suggest that the stream can be
affected by activities that would allow greater sunlight and add heat.
Trout waters are particularly sensitive to sediment and to temperature; state rules provide for more
stringent water quality criteria for these parameters, as compared with warm water fisheries.
While the Line Route Evaluation acknowledges that Route H would cross 19 high quality streams,
it does not specify which of these streams are trout streams, and which ones, if any, are in the
Laurel Run watershed.
The Line Route Evaluation does not indicate that extra protections will be afforded to high quality
trout waters to protect them from higher temperatures or sediment loads that are expected from
construction and maintenance of the towers, access roads, and the right-of way.
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•

7.3

The proposed line could negatively impact the watershed’s water quality and quantity and its
ability to support healthy trout populations.
Wetlands

•
•
•

•

•
•
•

•

7.4

Authors identified seven wetlands within the Laurel Run corridor, and an eighth wetland just
outside this corridor. These seven wetlands alone total 7,940 square meters. Including the eighth,
the total acreage would increase to 8,590 square meters.
While the Line Route Evaluation does not discuss specific wetland crossings in the Laurel Run
corridor, it does present linear feet of wetlands crossed by the entire Route H. However, it presents
two inconsistent results based on different original data sources.
Another problem is that, while linear feet of wetlands crossed is interesting, wetlands can be
impacted by the proposed route whether or not they are actually crossed by the line. Impacts are
expected if towers, access roads, or the right-of-way are located on land that drains toward
wetlands, even if the line does not cross above it.
The Line Route Evaluation inventory does not specify which wetlands are located within the
Laurel Run watershed. Therefore, we can only infer which wetlands were thought to be located in
the watershed by reviewing the NWI inventory and by reviewing TrAILCo’s map of the proposed
line through the watershed. The NWI inventory within the Laurel Run corridor documents two
wetlands for a total area of 4,240 square meters.
Therefore, the Line Route Evaluation likely ignores almost one-half of the wetlands that may be
impacted by the route.
Within the wetlands identified by the authors, authors identified a total of five amphibian species.
Authors also identified a total of 39 species of birds at these wetlands. These species include the
Hooded Warbler, Acadian Flycatcher, and Scarlet Tanager, which are interior forest obligate
species and also species of conservation concern. Interior forest obligate species make preferential
use of interior forest conditions within core areas of the forest patch, and are most likely to be
impacted by the line.
The proposed line could negatively impact water quality and quantity in the watershed’s wetlands.
This would harm wetland processes and stress the amphibian and bird species that depend on these
wetlands.
Herbicides

•

•
•
•

Certain herbicides that may be used by TrAILCo are of particular concern to the Laurel Run
watershed. In particular, triclopyr and picloram—the active ingredients in Garlon 4, Tordon 101,
and Tordon K—have been found to be moderately to highly toxic to freshwater fish and have a
high probability of contaminating surface water. These substances may impact freshwater fish
populations, particularly trout, in the Laurel Run watershed.
Depending on application methods and precautions, surface water contamination is also likely for
imazapyr, glyphosate, metsulfuron-methyl, and fluroxypyr, although these chemicals are generally
less toxic to fish compared with triclopyr and picloram.
Groundwater may also be contaminated by triclopyr, picloram, imazapyr, and metsulfuron-methyl.
Herbicides that may be used by TrAILCo also can potentially harm humans. For example,
picloram, the active ingredient in Tordon 101 and Tordon K, is regulated under the Safe Drinking
Water Act. High levels of picloram may impact humans through ground water contamination.
Effects of short-term exposure include damage to the central nervous system, weakness, diarrhea,
and weight loss, and long-term exposure can lead to liver damage.
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7.5

Historic and recreational resources
•
•
•

7.6

The remains from an historic lumber mill are located at the edge of the Laurel Run corridor, and
this historic resource must be considered according to PSC rules.
A private recreational area—a waterfall and plunge pool—is located very close to the centerline as
it crosses Laurel Run. This resource is used for recreation and also must be considered, according
to PSC rules.
While the Line Route Evaluation discusses cultural and recreational resources for Route H, it is not
clear where these identified resources are located. In particular, it is not clear whether any are in the
2,200-foot corridor across the Laurel Run watershed.
Summary

•

•
•

The Line Route Evaluation does not specify in any detail the types of impacts that are expected to
harm the Laurel Run watershed’s water quality and quantity in its streams and wetlands, and which
would impact its populations of trout, amphibians, other aquatic life, and birds. Specific historic
and recreational resources in the Laurel Run watershed are also ignored.
In contrast, this report demonstrates that these impacts can be significant and must be considered
by the PSC.
The data supporting TrAILCo’s selection of Route H is incomplete and flawed.
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APPENDIX A: WEST VIRGINIA CODE FOR TRANSMISSION LINE
CONSTRUCTION
Transmission Line construction is governed by West Virginia Code 24-2-11a.
§24-2-11a. Requirement for certificate of public convenience and necessity before beginning construction
of high voltage transmission line; contents of application; notice; hearing; criteria for granting or denying
certificate; regulations.
(a) No public utility, person or corporation shall begin construction of a high voltage transmission line of
two hundred thousand volts or over, which line is not an ordinary extension of an existing system in the
usual course of business as defined by the public service commission, unless and until it or he shall have
obtained from the public service commission a certificate of public convenience and necessity approving
the construction and proposed location of such transmission line.
(b) The application for such certificate shall be in such form as the commission may prescribe and shall
contain:
(1) A description, in such detail as the commission may prescribe, of the location and type of line
facilities which the applicant proposes to construct;
(2) A statement justifying the need for such facilities;
(3) A statement of the environmental impact of such line facilities; and
(4) Such other information as the applicant may deem relevant or the commission may require.
(c) Upon the filing of such application, the applicant shall publish, in such form as the commission shall
direct, as a Class II legal advertisement in compliance with the provisions of article three, chapter fifty-nine
of this code, the publication area for such publication to be each county in which any portion of the
proposed transmission line is to be constructed, a notice of the filing of such application and that the
commission may approve the same unless within fifteen days after completion of publication a written
request for a hearing thereon has been received by the commission from a person or persons alleging that
the proposed transmission line or its location is against the public interest. If such request be timely
received, the commission shall set the matter for hearing on a date within sixty days from completion of
said publication, and shall require the applicant to publish notice of the time and place of hearing in the
same manner as is herein required for the publication of notice of the filing of the application.
(d) Within sixty days after the filing of said application, or if hearing shall be held thereon, within ninety
days after final submission on oral argument or brief, the commission may approve the application if it
shall find and determine that the proposed transmission line:
(1) Will economically, adequately and reliably contribute to meeting the present and anticipated
requirements for electric power of the customers served by the applicant or is necessary and
desirable for present and anticipated reliability of service for electric power for its service area or
region; and
(2) Will result in an acceptable balance between reasonable power needs and reasonable
environmental factors.
(e) The commission may impose conditions upon its approval of the application, or modify the applicant's
proposal, to achieve an acceptable balance between reasonable power needs and reasonable environmental
factors.
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(f) The provisions of this section shall not apply to the construction of line facilities which will be part of a
transmission line for which any right-of-way has been acquired prior to the first day of January, one
thousand nine hundred seventy-three.
(g) The commission shall prescribe such rules and regulations as it may deem proper for the administration
and enforcement of the provisions of this section, which rules and regulations shall be promulgated in
accordance with the applicable provisions of chapter twenty-nine-a of this code as if the same were set
forth herein in extenso.
(h) Notwithstanding any other provision of the law to the contrary, the commission shall determine, in its
discretion, which transmission line or lines crossing above the Ohio River must be marked to be made
visible to airborne traffic flying in any area where such lines exist, and shall, within one hundred twenty
days of the effective date of this section, promulgate rules requiring that all public utilities or persons who
install or maintain such lines make the necessary markings.
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APPENDIX B: PSC RULES FOR TRANSMISSION LINE CONSTRUCTION
Transmission Line construction is governed by Title 150, Legislative Rule, Public Service Commission,
Series 3, Rules And Regulations For The Government Of Electric Utilities.
150-3-9. Transmission Line Construction.
9.1. General.
Any public utility desiring to construct a high voltage transmission line of 200,000 volts or higher shall first
obtain a certificate of public convenience and necessity from the Commission as is required by Chapter 24,
Article 2, Section 11(a), Code of West Virginia (Chapter 112, Acts Regular Session, 1973). The application
for such certificate of public convenience and necessity shall contain all information required by law.
9.2. Required information.
9.2.1. In addition to containing the information required by Rule 9.1., above, the following
information shall be filed with or contained in the application:
a. A map or plat showing in detail the proposed location of the line, including location of
incorporated communities; public or private recreational areas, parks, forests, hunting or
fishing areas, or similar facilities; historic scenic areas or places; rivers, lakes, streams,
reservoirs and similar bodies of water, located within five (5) miles of either side of the
center line of the proposed right-of-way.
b. The type of line to be constructed, including the height of the line and number and type
of poles or towers to be placed there on; the number of wires to be used; the proposed
voltage to be carried along said line; all safety features to be used in connection therewith.
c. A description of the width of the proposed right-of-way; the degree of slope in excess of
twenty (20) degrees; the type of method proposed to be used to clear said right-of-way
together with a statement of what, if any, disturbance or displacement will be made of the
earth along said right-of-way, and of trees, crops, and other growing things thereon, as well
as the disposition to be made of any such material or thing so disturbed or removed, and
what will be done to upgrade, seed or otherwise restore the area which may be disturbed or
displaced, to control erosion and also siltation of streams.
d. A statement of the method to be used to keep said right-of-way clean and free of brush
and trees, and if chemical spray or other chemical means are used for such control, the
chemical contents thereof, evidence that the same will not be injurious to animals, humans,
or vegetation beyond said right-of-way.
e. A statement showing, insofar as is possible and applicable, the habitat and type of
wildlife, both land and aquatic, which may be in the right-of-way or adjoining thereto, and
any known effect said line may have upon the same, including feeding and breeding habits.
f. A statement showing what, if any, known effect upon human and domestic animal life
located along said right-of-way will result from the construction thereof.
g. A statement as to whether alternate routes for said right-of-way have been investigated,
if the applicant has made preliminary or detailed investigations of all alternate locations for
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said high voltage transmission line, the applicant shall file sufficient information with
regard to these alternate investigations. The information filed should clearly show the
justifications for selecting the proposed route over the alternate routes studied.
h. A statement of any other pertinent facts showing what, if any environmental impact said
proposed line will have upon the area on and adjacent to said proposed line.
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APPENDIX C: POTENTIAL IMPACTS OF HERBICIDES ON HUMAN
HEALTH
In addition to the impacts described in the body of this report on birds, fish, and frogs, the herbicides that
may be used by TrAILCo also can potentially impact humans. Refer to Table 12, above, to cross reference
these active ingredients with the brand name herbicides that may be used by TrAILCo.
Triclopyr
Acute toxicity
USEPA lists triethylamine salt as corrosive and in the highest toxicity category for primary eye irritation
(Category I) (USEPA, 1998a). Further, both triethylamine salt and butoxyethyl ester are listed by USEPA
as dermal sensitizers (USEPA, 1998a). Dermal sensitizers cause larger and larger allergic reactions
following subsequent exposures (USEPA, 1998b).
Subchronic toxicity
In a subchronic feeding study with laboratory rats, triclopyr caused kidney damage in both male and female
test subjects. Kidney damage was observed in the rats receiving 20 mg/kg/day (USEPA, 1998a).
Chronic toxicity
In a chronic feeding study with dogs, triclopyr caused reduced food consumption and weight loss, reduced
hemoglobin and red blood cell levels, liver damage, and kidney damage. These effects were observed in
male and female dogs fed triclopyr at the 20 mg/kg/day level for 228 days (USEPA, 1998a).
Mutagenicity and carcinogenicity
In a dominant lethal assay, triclopyr was given to male rats that were then mated with female rats. Female
rates that mated with male rates exposed to triclopyr at 7 and 70 mg/kg/day experienced larger embryo
mortality rates (USEPA, 1998a). Further, female mice fed triclopyr experienced increased rates of
mammary cancer compared with a control group (USEPA, 1998a). Despite evidence of increased cancer
levels in rats exposed to triclopyr, USEPA has classified triclopyr as a Group D chemical (not classifiable
as to human carcinogenicity). USEPA considers the animal evidence for triclopyr carcinogenicity to be
marginal, meaning it is not entirely negative, but not yet convincing.
Reproductive toxicity
Triclopyr has been found to cause reproductive problems in laboratory rats. After two generations were fed
triclopyr, test rats had smaller litters and smaller offspring compared with the control group (USEPA,
1998a).
Picloram
Acute toxicity
Manufacturer’s tests submitted to USEPA indicate that all three forms of picloram are of low acute toxicity
(USEPA, 1995a). However, an oral acute toxicity study conducted by a USEPA scientist showed that
picloram is five times more toxic than indicated by the USEPA Reregistration Eligibility Decision for
picloram (Hayes et al., 1986). This study indicated that the oral median lethal dose for the picloram
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potassium salt was 690 and 950 mg per kg of body weight for female and male rats, respectively. USEPA
does, however, list picloram as more toxic via inhalation. It lists picloram acid in Category I for inhalation
toxicity, which is the most toxic category, and lists both the potassium and tri-isopropanolamine salts in
Category II (USEPA, 1995a).
Further, both the potassium and tri-isopropanolamine salts of picloram are listed by USEPA as dermal
sensitizers and eye irritants (USEPA, 1995a). Dow AgroSciences indicates that Tordon K can cause
substantial but temporary eye injury and that Tordon 101 can cause eye irritation (Dow AgroSciences, 2002
and 2006b).
Subchronic toxicity
In a 90-day feeding study with rats, picloram acid was found to cause liver damage at the 150 mg/kg/day
level. In a six-month feeding study with dogs, picloram acid was found to cause reductions in body weight
gain and food consumption, as well as liver damage at 175 mg/kg/day. In a 13-week oral toxicity study,
picloram tri-isopropanolamine was found to cause abnormal growth of liver cells and kidney damage in rats
at the two highest levels tested (550 and 1,800 mg/kg/day). In subchronic dermal exposure studies, the
potassium and tri-isopropanolamine salts of picloram were found to cause dermal irritation and swelling in
rabbits of both sexes at every dose level tested (USEPA, 1995a).
Mutagenicity and carcinogenicity
Laboratory tests submitted to USEPA by Dow AgroSciences do not indicate that picloram causes genetic
damage (USEPA, 1995a). However, there is some evidence that it may be a carcinogen. USEPA considers
hexachorobenzene (HCB) to be the primary cancer risk from picloram exposure. HCB contaminates
picloram during the manufacturing process and Dow AgroSciences certified that the concentration of HCB
in picloram products would be no more than 100 ppm (USEPA, 1995a). USEPA also indicates that there
may be dietary exposure to HCB through the consumption of beef or milk from cattle which graze on
picloram-treated pastures.
Further, the National Toxicology Program (1978) found an increase in the frequency of liver tumors in
female mice fed picloram. Also, the International Agency for Research on Cancer (1991) states that there is
limited evidence for the carcinogenicity of picloram; however, they report that rats fed picloram had an
increase in the frequency of liver tumors and female rats had an increase in the frequency of thyroid
tumors.
Reproductive toxicity
Studies submitted to USEPA by Dow AgroSciences for registration showed no effect of triisopropanolamine salt on the reproduction of rats. However, they did show an increase in the rate of
miscarriages in rabbits exposed to high levels of the salt (USEPA, 1995a).
Safe Drinking Water Act protections
USEPA has set a maximum contaminant level goal and an enforceable maximum contaminant level for
picloram of 0.5 ppm. This level will protect against short-term effects, including damage to the central
nervous system, weakness, diarrhea, and weight loss. It will also protect against the long-term effect of
liver damage from a lifetime of exposure. (USEPA, 2007).
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Imazapyr
Acute and subchronic toxicity
Toxicity studies submitted to USEPA for registration of imazapyr showed no effects to minimal effects,
even at the highest doses tested. Imazapyr has low acute oral and dermal toxicity. USEPA has placed
imazapyr in Toxicity Category II for inhalation exposure, however. Imazapyr is not irritating to the skin
and is not a dermal sensitizer; however, eye exposure can cause irreversible damage and USEPA
categorizes it as a Toxicity Category I for eye exposure (the highest toxicity category) (USEPA, 2006).
Chronic toxicity
In a chronic feeding study with dogs, beagles were fed imazapyr for one year. During this study, there were
no chemical-related effects up to the highest dose tested.
Mutagenicity and carcinogenicity
USEPA has found imazapyr to be negative for mutagenic potential. Imazapyr was classified by USEPA in
1995 as a Group E chemical, with no evidence of carcinogenicity in at least two studies with rats and mice
(USEPA, 2006).
Reproductive toxicity
In a developmental toxicity study, neither rats nor rabbits were affected by imazapyr up to the highest dose
tested. Further, neither rats nor rabbits showed an increased susceptibility of the fetus to imazapyr
administered pre- or post-natal. Also, in a two-generation reproduction study, rat offspring were not
affected by imazapyr (USEPA, 2006).
Because USEPA had to set toxicity endpoints for risk assessment purposes, a one-year dog feeding study
was conducted. However, there were no adverse effects seen in the dog toxicity study; therefore, USEPA
relied on a structurally similar compound to choose toxicity endpoints (USEPA, 2006).
Glyphosate
Acute toxicity
USEPA considers glyphosate to be of relatively low oral and dermal acute toxicity (Category III).
Glyphosate is a mild eye irritant (Category III) and is not a skin sensitizer (USEPA, 1993).
Subchronic toxicity
In a subchronic 90-day feeding study with rats, both male and female rats had increased serum phosphorus,
glucose, blood nitrogen, and pancreatic damage at 84 mg/kg/day of glyphosate and above (USEPA, 1993).
In another 90-day feeding study with rats, both males and females exposed to 2,500 mg/kg/day of
glyphosate experienced reduced weight gain compared with the control group (USEPA, 1993). In a 21-day
dermal study, male rabbits exposed to 5,000 mg/kg/day of glyphosate experienced skin swelling and
redness and decreased food consumption (USEPA, 1993).
Chronic toxicity
In a chronic 26-month feeding study with rats there were no effects based on any of the parameters
examined (USEPA, 1993). In a second chronic two-year feeding study with rats, observed treatment-related
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effects included decreased body weight gains in females, and increased incidence of cataracts, lens
abnormalities, liver damage and brain damage in males at the highest-dose group (20,000 ppm). In another
chronic study using dogs, there were no effects for either sex (USEPA, 1993).
Mutagenicity and carcinogenicity
In a study exposing mice and human blood cells to glyphosate and a Roundup herbicide, both chemicals
damaged DNA in the liver and kidney and caused a different kind of genetic damage in bone marrow cells
of the mice. Both chemicals also caused a third type of genetic damage in human blood cells (Bolognesi et
al., 1997). Studies submitted to USEPA for registration of glyphosate did not indicate any genetic
mutations caused from exposure to the chemical (USEPA, 1993).
USEPA classifies glyphosate in Group E for carcinogenicity (evidence of non-carcinogenicity for humans)
(USEPA, 1993). However, a 2002 study of Swedish men showed that glyphosate exposure was
significantly associated with an increased risk of non-Hodgkin’s lymphoma (Hardell et al., 2002). Also,
researchers in Minnesota have found that both glyphosate and Roundup caused a rapid increase in cell
division in human breast cancer cells (Lin and Garry, 2000).
Reproductive toxicity
A reproduction study with rats exposed to glyphosate showed kidney damage in the high-dose male third
generation pups (USEPA, 1993). In another reproduction study with rats, treatment-related effects observed
at the high dose level included decreased food consumption and body weight gain in the male and female
adults and offspring of two generations (USEPA, 1993).
Fosamine ammonium
Acute toxicity
USEPA classifies fosamine ammonium as a Category II (second most severe level) acute dermal toxin for
mammals. USEPA also considers fosamine ammonium to be mildly toxic for acute oral and acute
inhalation (Toxic Category IV). Fosamine ammonium is not considered a dermal sensitizer (USEPA,
1995c). Fosamine ammonium is an eye irritant and may cause discomfort, tearing, or blurring of vision
(USEPA, 1995d). Inhalation and ingestion of high doses of fosamine ammonium may cause nonspecific
discomfort, nausea, headache, or weakness.
Subchronic toxicity
In a subchronic 90-day feeding study with rats, animals at the highest dose level (500 mg/kg/day) exhibited
decreases in body weight and food consumption, and incurred kidney and bladder damage (USEPA,
1995d). No subchronic neurotoxic effects of fosamine ammonium were found at any dose level (USEPA,
1995c).
Mutagenicity and carcinogenicity
Fosamine ammonium was found to display strongly positive mutagenic potential in an in vitro study to test
for chromosome aberrations. Four other tests for mutagenicity of fosamine ammonium were negative
(USEPA, 1995d).
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Reproductive toxicity
Fosamine ammonium was administered to rats during 7-17 days of gestation, and rats exposed to the
highest dose (3,000 mg/kg/day) experienced clinical signs of toxicity and reductions in body weight gain
and food consumption during the dosing period (USEPA, 1995d).
Metsulfuron-methyl
Acute toxicity
Based on acute toxicity studies, USEPA indicates that metsulfuron-methyl has a practically nontoxic oral
and inhalation toxicity (Category III, LD50 > 5,000 mg/kg/day) and a moderately low dermal (LD50 2,0005,000 mg/kg/day) and eye toxicity (irritation reversible in 7 days). Also, it is not a skin sensitizer (moderate
irritation at 72 hours) (USEPA, 2002).
Subchronic toxicity
In a 90-day feeding study with rodents, males and females showed reduced weight gain at 521 and 659
mg/kg/day, respectively. In a 21-day dermal toxicity study with rabbits, test subjects developed skin lesions
at 500 mg/kg/day (USEPA, 2002).
Chronic toxicity
In a two-year feeding study with rats, metsulfuron-methyl caused decreased body weight and weight gain
and organ damage. In a one-year feeding study with dogs, subjects exposed to the highest dose of
metsulfuron-methyl experienced decreased food consumption (USEPA, 2002).
Mutagenicity and carcinogenicity
In four tests for mutagenicity of metsulfuron-methyl, the chemical was negative for mutagenicity; it was
not shown to be a clastogen (a material that can cause breaks in chromosomes) or to increase chromosome
aberrations in bone marrow cells (USEPA, 2002). In two tests of carcinogenicity with mice and rats, neither
demonstrated evidence of carcinogenicity, but female rats experienced decreased body weight and body
weight gain (USEPA, 2002).
Reproductive toxicity
In a two-generation reproductive study with rats, moderate to high doses of metsulfuron-methyl caused
offspring to have lower growth rates, but did not impact reproduction or survivability of the offspring.
Further, metsulfuron-methyl did not cause birth defects when fed to rats during pregnancy. However, the
chemical did cause offspring deaths in rabbits exposed to high doses during pregnancy (USEPA, 2002).
Fluroxypyr
Acute toxicity
USEPA classifies fluroxypyr as a Category III (low toxicity) chemical for oral (LD50 500-5,000 mg/kg) and
dermal (LD50 2,000-5,000 mg/kg) acute toxicity. It also categorizes fluroxypyr as a Category IV chemical
for inhalation (LD50 > 2.0 mg/L) acute toxicity. Fluroxypyr is, however, an eye irritant with irritation
persisting for at least seven days (Category II). Specifically, rabbits exposed to fluroxypyr experienced
corneal opacity, redness, and ocular discharge which was resolved in seven days. Further, fluroxypyr also
causes moderate skin irritation at 72 hours (Category III) but is not considered a skin sensitizer.
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Specifically, rabbits exposed to fluroxypyr experienced slight dermal irritation, which was resolved in 48
hours (USEPA, 1998).
Subchronic toxicity
In a 90-day chronic/carcinogenicity feeding study with rats, significant nephrotoxicity and deaths were
observed at 1,000 and 1,500 mg/kg/day in both males and females and at 750 mg/kg/day in male test
subjects. Observations also included emaciation, decreased food consumption, kidney damage, and
decreased renal function. In another 90-day feeding study with mice, no significant effects were observed at
any dose level. In a subchronic feeding study with dogs, those exposed to 500 mg/kg/day exhibited ataxia
(incoordination of muscle movements), hind leg weakness, and decreased body weight and food
consumption. Histopathology also showed acute tubular nephrosis and gastroenteritis with early signs of
tubular nephrosis, decreased testes weights, and adrenal damage at 150 mg/kg/day. In a 21-day subchronic
dermal study in rabbits, no dermal or systemic toxicity was observed at any dose. (USEPA, 1998).
Chronic toxicity
In a chronic feeding study with rats, both sexes exhibited kidney damage, and an increase incidence of
atrophy at 500 mg/kg/day. Deaths occurred at 1,000 mg/kg/day in males within the first 90 days of this test.
There was not an increase in any tumor type in either sex at the doses tested for this study. In a one-year
chronic feeding study with dogs, no adverse effects were seen at any dose level of fluroxypyr (USEPA,
1998).
Mutagenicity and carcinogenicity
In nine mutagenicity studies of fluroxypyr, only one study demonstrated a mutagenic response. This test
was not confirmed in a second mammalian cell line. All other tests were negative for mutagenic responses
(USEPA, 1998). In a carcinogenicity study with mice, there were no adverse effects on survival or an
increase in the incidence of any tumor type in either sex. Male test subjects did experience decreased body
weight and weight gain and females experienced an increased incidence of kidney damage at 1,000
mg/kg/day. A second study also demonstrated a negative carcinogenicity response (see chronic toxicity
above) (USEPA, 1998).
Reproductive toxicity
In a two-generation reproduction study with rats, both sexes experience treatment-related deaths due to
renal failure at the high dose of fluroxypyr in both generations. Observations included kidney damage at the
high-dose level in both sexes and to a lesser degree in the males at the mid-dose level and deaths in
females. Further, pups experienced reduced body weight and body weight gain and lower survival rates
(USEPA, 1998).
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