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HYDROGEOLOGICAL ASSESSMENT OF WATERSHED IMPACTS CAUSED
BY CONSTRUCTING THE MOUNTAIN VALLEY GAS PIPELINE THROUGH
SUMMERS AND MONROE COUNTIES, WEST VIRGINIA

By Pamela C. Dodds, Ph.D., Licensed Professional Geologist

EXECUTIVE SUMMARY

A gas pipeline constructed in Summers and Monroe Counties, as described in
the Mountain Valley Pipeline, LLC (MVP) Application for a Certificate of Public
Convenience and Necessity and Related Authorizations, submitted to the
Federal Energy Regulatory Commission (FERC) October, 2015, will cause
environmental degradation and destruction which will adversely impact
landowners and communities:

1) The MVP gas pipeline construction will adversely impact headwater aquatic
habitats which serve as the base of the food chain for the entire river continuum
ecosystem.

The steep terrain in Summers and Monroe Counties provides the unique
geomorphology for first order high gradient streams. First order streams consist
of a single tributary which forms in the headwater areas of a watershed. The
watersheds of first order high gradient streams in Summers and Monroe
Counties provide the essential aguatic habitats for aquatic species and
associated terrestrial fauna and fowls within the entire lengths of the river
continuums in the overall major watersheds.

2) The MVP gas pipeline construction will adversely impact springs and wetlands
by soil removal.

The composition of weathering products from the underlying bedrock determines
characteristics of soils relating to water retention, pore space, and acidity. The
organic fraction of the soils results from interactions between the available
vegetation and soil organisms such as microbial communities, worms, and tree
roots. Soil scientists estimate that a time period greater than 100 years is
required for one inch of soil to form. For this reason, soil is considered a non-
renewable resource. The MVP gas pipeline construction on forested ridges and
slopes will destroy the soils which regulate the transport of surface water and
also carbon, nitrogen, and oxygen to headwater areas of first order high gradient
streams and to wetlands. The destruction will result from access road
construction and from leveling the 125-foot wide work corridor, causing soil
removal and compaction of the underlying subsoils and bedrock residuum.
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3) The MVP gas pipeline construction will require deforestation and blasting, both
of which will reduce groundwater recharge and cause significant changes to the
amount of groundwater available as a drinking water source, as well as to
groundwater flow routes.

The MVP gas pipeline construction will require deforestation, which will decrease
groundwater recharge and increase stormwater runoff. Reduced groundwater
recharge will reduce the amount of groundwater to springs and seeps to streams
and wetlands. The MVP gas pipeline construction will also require blasting for
more than approximately 80% of the work corridor in Summers and Monroe
Counties because the soils surveys indicate that the depth to bedrock for more
than approximately 80% of the work corridor is less than 4 feet. The trench
depth required for installation of the 42-inch diameter is at least 8.5 feet. Blasting
will destroy the flow of groundwater and change the route of groundwater flow to
the abundant springs and wetlands that occur in the headwater areas of the first
order high gradient streams.

4) The MVP gas pipeline construction will degrade karst environments.

Karst terrain is strongly developed in the limestone and dolostone underlying the
surficial bedrock in Summers County and in the northern and eastern portions of
Monroe County and also in the surficial limestone bedrock underlying the
southeastern portion of Monroe County. This karst terrain contains a unique
array of extensive cave systems, bedrock voids, and associated drainage basins.
Blasting along the proposed MVP work corridor will degrade fragile cave systems
by causing collapse as well as by causing changes in the groundwater flow and
direction responsible for maintaining the moist cave conditions. There is a strong
potential for collapse of the gas pipeline where construction occurs in karst
terrain.

5) The MVP gas pipeline construction will cause increased stormwater discharge
and also degrade stream functions at the numerous locations where stream
crossings are proposed.

Streams will be degraded by increased stormwater discharge as well as
disruption of streams at crossings and release of buried fertilizers and pesticides.
Ground cover determines the amount of precipitation that will penetrate the
ground as groundwater recharge or run off the surface. Forested areas intercept
rainfall, allowing the rain to gently reach the ground surface. Therefore, in
forested areas, the rain will penetrate the ground to recharge groundwater and
will flow across the ground surface with less volume and velocity (discharge) than
in non-forested areas. Even where sediment from stormwater discharge from
construction areas is captured in erosion control structures, the increased
discharge flowing into streams will result in stream bank erosion downstream
and, consequently, increased sedimentation downstream. Where stream
crossings are planned for the MVP gas pipeline construction, stream bedding
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forms will be destroyed, aquatic habitats will be destroyed, and buried layers
containing fertilizer and pesticides will be disturbed, with the consequence of
releasing fertilizer and pesticides to the stream water. Areas along streams in
Summers and Monroe Counties are commonly agricultural. Fertilizers and
pesticides frequently enter the streams with the surface water runoff from
agricultural fields. Through time, less toxic pesticides have been used, but the
older, more toxic pesticides are now covered by sediment in the stream beds.
When the stream bed sediments are disturbed, the older layers of fertilizer and
pesticides will be released to the stream water. Algal blooms can result from the
increased amount of fertilizer available. Algal blooms are known to cause death
of aquatic organisms. Toxic pesticides are also known to cause death of aquatic
organisms.

6) The MVP gas pipeline construction will create the potential for landslides.

Red shale and siltstone of the Mauch Chunk Group is the predominant bedrock
in Summers and Monroe Counties. The West Virginia Geological and Economic
Survey (WVGES) has determined that landslide-prone areas occur mostly on
slopes of 15% to 45% on red shale bedrock. Such slopes are pervasive
throughout the areas in Summers and Monroe Counties where the MVP gas
pipeline route is proposed. Therefore, there is potential for significant landslide
occurrences that would result from construction of the proposed MVP gas
pipeline in Summers and Monroe Counties.

7) The MVP gas pipeline construction will create the potential for pipeline
collapse in areas known to have experienced earthquakes.

The U.S. Geological Survey (USGS) 2014 Seismic Hazard Map depicts
Summers and Monroe Counties in a zone of concern for earthquake events. The
West Virginia Geological Survey 2014 earthquake map indicates several recent
earthquakes in Summers and Monroe Counties. Although MVP discounts the
seismic activity as insignificant, the combination of earthquakes in karst areas
where the proposed MVP gas pipeline would be located presents definite
concern because the karst areas are susceptible to collapse even without
earthquakes.

8) Cumulative damage would result from the MVP gas pipeline construction.

The findings provided in this report are in contrast to the MVP statement on page
22 of its October, 2015a p p | i ¢ a t Therenls MinmealtPotential For Adverse
Impacts To Landowners And Communities Affected By The Projectd .The
findings provided herein support the conclusion that there would be significant
adverse impacts resulting from construction of the proposed pipeline through
Summers and Monroe Counties. Cumulative adverse impacts will result from
construction of a gas pipeline in the numerous watersheds of first order high
gradient streams in Summers and Monroe Counties.

Page 5 of 45



DESCRIPTION AND REQUIREMENTS FOR CONSTRUCTION OF THE
MOUNTAIN VALLEY GAS PIPELINE IN SUMMERS AND MONROE
COUNTIES, WV

Acreage Requirements for Work Activities

The route of the proposed MVP gas pipeline traverses ridgelines and intervening
mountainsides as well as streams and rivers. The MVP reports include details of
the requirements for placing their 42-inch diameter pipelines into trenches which
are mostly located on mountain ridges. In the MVP General Project Description
Resources Report 1 (RR1), dated October, 2015, the temporary construction
easement for the pipeline installation work corridor is 125 feet. In RR1 Table 1.2-
1, the work corridor is shown to extend 16.7 miles through Summers County,
WYV, and 22.0 miles through Monroe County, WV. Based on this information,
there will be approximately 253 acres in the work corridor in Summers County
and approximately 333 acres in the work corridor in Monroe County. RR1
provides that additional areas will be used for potential pipe storage and
contractor staging yards. RR1 also provides that additional work space will be
used in areas of slopes greater than 30%, rock, or other difficult terrain; road and
railroad crossings; wetland and waterbody crossings; areas requiring full-width
topsoil segregation; areas specifically requested of the landowner or land
management agency; pipeline access and truck turnarounds; fabrication and
staging areas; and hydrostatic test water withdrawal and discharge locations.
Appendix 1-J of RR1 provides a list of vertical/lateral slopes with grades between
15% and 30% and also a list with grades greater than 30%. Based on this list,
approximately 23% of the work corridor in Summers County has slopes between
15% and 45% and approximately 29% of the work corridor in Monroe County has
slopes between 15% and 45%. In wetlands, the work corridor is proposed to be
75 feet in width, although it is stated that additional work space will be required at
wetland and waterbody crossings. Appendix 1-D of RR1 provides the acreage of
required additional work space. In Summers County, additional required work
space is provided as 72.09 acres, with 21.35 acres (or 30%) forest land, and in
Monroe County, additional required work space is provided as 33.54 acres, with
10.63 acres (or 32%) forest land. Using the access road lengths in Appendix 1-F
of RR1 and the 40-foot width shown on the maps, there will be 43.8 acres of
access roads in Summers County and 62.58 acres of access roads in Monroe
County. The amount of additional workspace required in areas with slopes
greater than 30% was not provided by MVP.
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Table 17 Acreage requirements for gas pipeline work corridor, additional work
areas at wetlands, and access roads.

County Work Slopes Additional Access Roads | TOTAL ACRES,
Corridor > 30% Work Space (acres) Not Including
(acres) Needing Required at Additional
Additional Wetlands Work Space
Work Space (%) (acres) Needed Near
Slopes > 30%
Summers | 253 20% 72.09 43.8 368.89
(30% forested)
Monroe 333 30% 33.54 62.58 429.12
(32% forested)

Pipeline Trench Description

In the MVP General Project Description Resources Report 1 (RR1), dated
October, 2015, provides: iisenerally, the trench will be excavated at least 12
inches wider than the diameter of the pipe. The sides of the trench will be sloped
with the top of the trench up to 12 feet across, or more, depending upon the
stability of the native soils. The trench will be excavated to a sufficient depth to
allow a minimum of three feet of soil cover between the top of the pipe and the
final land surface after backfilling (minimum of 18 inches of cover will be provided
in consolidated rock in Class 1 or greater locations or in ditches, where 24 inches
of cover is required). Locations such as waterbodies, roads and railroads will
include 36 inches of cover per applicable permits.o

Summarizing, the trench for the pipe itself is 5.5 feet wide. However, because
the walls are sloped upward to the surface, the surface of the trenched area will
be 12 feet wide. The Typical Drawings provided in RR1, Appendix 1-C1, do not
indicate the trench depths. Trench descriptions in RR1 provide that the depth of
excavation is 3 feet at the surface down to the pipe, plus 3.5 feet of pipe, plus up
to 2 feet of cover at the base of the trench. The total depth is, then,
approximately 8.5 feet.

Work Corridor Leveling and Dewatering

The work corridor of approximately 125 feet will be leveled by deforestation,
excavation, and grading (Figure 1). RR1 describes trench dewatering

pr oc e dThe stsm wafer will be pumped from the trench to a location down-
gradient of the trench. The trench will be dewatered in a manner that does not
cause erosion and does not result in heavily silt-laden water flowing into any
waterbody or wetland. The storm water will be discharged to an energy
dissipation/filtration dewatering device, such as a hay bale struct u
side of Figure 1, a hill has been excavated to its intersection with a ravine. Water
can be observed in the trench by the ravine where the pipeline is to be placed.
Groundwater from the hillside would also flow toward the ravine and the pipeline
trench. However, MVP provides no discussion concerning the interception of
groundwater on cut slopes/hillsides.
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Figure 11 Leveled work corridor for pipeline
installation, showing cut hillsides and evident
dewatering into the pipeline trench. Heavy
equipment and pick-up trucks provide a scale.

GEOLOGY OF SUMMERS AND MONROE COUNTIES
Summers County and the Northwestern and Central Portions of Monroe County

Summers County and the northwestern and central portions of Monroe County,

where the MVP gas pipeline route is proposed, are located in the Appalachian

Plateau Physiographic Province. The surficial drainage displays a dendritic

pattern, and erosional downcutting of the rock by streams has resulted in steep,

mountainous terrain with typical relief between 200 feet and 1300 feet. The

surficial bedrock underlying Summers County and the northwestern and central

portions of Monroe County is significantly different from that underlying the

southeastern portion of Monroe County. Where the MVP gas pipeline route is

proposed in Summers County and the northwestern and central portions of

Monroe County, the surficial bedrock is predominantly interbedded, mostly red

shale, siltstone, and sandstone, assigned to the Mauch Chunk Group of

Mississippian geologic age. The uppermost portion of the Mauch Chunk Group

is the Hinton Formation, of which the Avis Limestone varies in thickness from 10

to 40 feet. The extent of the Avis Limestone is shownin Figure 2, A Li nsedfst on e

t he New River Drainage Basino (in AThe Kar st
Dasher, with Geological Maps by Greg Springer, in West Virginia Speleological

Survey, Bulletin #14). Figure3i s a portion of the geol ogi c n

County Showing Generaland Economic Geol ogyo, by David
H. Price, 1925, West Virginia Geological Survey. The Hinton Formation appears
as |ight gray and Thegporton oftheiHintoreFdrmdtign A Ch n o .

shown in Figure 2 as the Avis Limestone is outlined in red on Figure 3.

Page 8 of 45



Limestones of the New River
Drainage Basin

810 00'W
37045'N +

800 30'W
+ 37045'N

o
Qo Jamgs River
Drainage Basin

A Avis Limestone

E= My  Greenbrier Group

el 5 10
= - | S S S S—
2 miles Dri- Stw Helderburg and Tonolowa
- Formationgs %
- Cc-0 Cambro-Ordovician
Dni- Stw [T Carbonates

Figure2i ALi mest ones of the New River Drainage B
Limestone in northern Summers County. The Avis Limestone is part of the
Hinton Formation (Mauch Chunk Group). The Greenbrier Limestone is the
surficial bedrock in central Monroe County, extending to Lindside. The older
carbonate bedrock units occur in the southeastern portion of Monroe County.
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Figure 31 The Avis Limestone is
outlined in red to depict its location,
shown in Figure 2, in the Hinton
Formation in the northern portion of
Summers County.
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Sinkhole development in the Avis Limestone is uncommon because the
limestone is calcium-pure and exhibits an interlocking crystalline texture;
however, approximately ten caves have been reported in the Avis Limestone.
The caves are several thousand feet long and occur along joints or fractures in
the bedrock.

The Hinton Formation and the underlying Bluefield Formation are approximately
1000 feet thick and are underlain by the Mississippian-aged Greenbrier
Limestone, which is approximately 1400 feet thick. These bedrock units
underlying Summers County and the northwestern and central portions of
Monroe County occur as relatively horizontal layers. However, with respect to
geologic structure, there are several broad anticlines and synclines (broad,
arched folds and broad, trough folds, respectively) within these bedrock units
(Figure 4). In areas where anticlines occur, the older bedrock is closer to the
ground surface. So, in areas where there are anticlines, the underlying
Greenbrier Limestone occurs at the ground surface or closer to the ground
surface than in other areas. The proposed MVP gas pipeline route crosses the
Alderson Anticline in Summers County and the Creamery Syncline, Abes Valley
Anticline, and Hurricane Ridge Syncline in Monroe County.

Hinge line of syncline Hinge line of anticline

Youngest rock

Figure 41 Synclines have younger - Oldest rock
bedrock at the surface, whereas : : > ot g
anticlines have older bedrock at the *

surface

The gently folded structural anticlines and synclines have been eroded and do
not have a topographic anticlinal expression; however, different rock units are
exposed at the surface along cross-sections of the folds as a result of the
erosion. For example, the older Bluefield Group bedrock underlying the Hinton
Group bedrock is exposed along the limbs of the Creamery Syncline, while the
younger Hinton Group bedrock is exposed at locations along the axis of the
syncline. The older Greenbrier Limestone (Cgr) is observed along the axis of the
Alderson Anticline, whereas bedrock of the younger Bluefield Group (Cbf) occurs
along the limbs of the anticline (Figure 5).
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Figure 51 Geologic Map of Summers County showing the Alderson Anticline
(from Reger, et al, 1925). The older Greenbrier Limestone (Cgr) is outlined in
orange and shown along the centerline of the Alderson Anticline and the younger
Bluefield Group (Cbf) is shown to the northwest and southeast, flanking the
anticline. The proposed MVP gas pipeline route is shown in red.

The Abes Valley Anticline, shown in Figure 6, traverses the Ellison Ridge area in
Monroe County. This anticline trends southwest-northeast and plunges to the
southwest. To the northeast of the proposed MVP gas pipeline location in the
Ellison Ridge area, the older Greenbrier Limestone occurs at the surface. This is
consistent with the observation of older bedrock units occurring along the axial
line of any anticline (Figure 4). Because the anticline dips to the southwest, the
younger Bluefield Formation of the Mauch Chunk Group is exposed along the
axial line of the anticline to the southwest. Further southwest, the successively
younger Hinton Formation of the Mauch Chunk Group is exposed along the axial
line of the Abes Valley Anticline. Although the shale and sandstone of the
younger Bluefield and Hinton formations occur at the surface along the Abes
Valley Anticline in the Ellison Ridge area, the underlying Greenbrier Formation is
observed in caves accessed through openings in the overlying shale and
sandstone.
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