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The Jefferson Orchard site, and much of the surrounding B s

land in Jefferson County, should not be rezoned for | S
heavy industry, or any industry that produces toxic or ,
hazardous emissions. The hydrogeologic characteristics ™y
of this portion of Jefferson County make it ill-suite to o
heavy industry. Water contamination from such activities
at this site is not an obscure hypothetical, but quite
likely. This is an unacceptable risk to ask the people and
economy of Jefferson County to bear for the profitability i
of the few. Further, if the groundwater is contaminated o
in this location, tens of thousands of people stand to be ‘ / 7L'
affected from Jefferson County to the Chesapeake Bay. L L T Hafata bl é

Despite this information being readily available when '

originally rezoning, Ranson does not seem to have taken
it into account. Figure 2 Source: Land Subsidence in the United States, USGS, Public domain

Figure 1 Source, see endnote 2
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Cover-subsidence sinkholes tend to develop
gradually where the covering sediments are permeable
and contain sand.

Granular sediments spall A column of overlying sedi- Dissolution and infilling con-  The slow downward erosion

into secondary openings ments settles into the tinue, forming a noticable eventually forms small sur-
in the underlying carbonate vacated spaces (a process  depression in the land face depressions | inch to
rocks. termed “piping”). surface. several feet in depth and

diameter.
“Overburden -
(mostly sand) -

In areas where cover material is thicker or sediments
contain more clay, cover-subsidence sinkholes are
relatively uncommon, are smaller, and may go undetected
for long periods.

Cover-collapse sinkholes may develop abruptly (over a
period of hours) and cause catastrophic damages. They
occur where the covering sediments contain a significant
amount of clay.

It has been well defined that this portion of Jefferson
County has mature karst hydrogeology (1, 2, 3, 4). A

-Overburden -

rock interface. The karst landscape is a consequence ety sl

of the presence of soluble bedrock, which consists of S
limestone in the case of Jefferson County. The maps »
in Figure 1 show that the entire area in question is
underlain by Conococheague or Stonehenge limestone
commonly found in areas of advanced karst. In such
landscapes, water percolates through the ground and
dissolves the underlying rock creating a porous network
of caverns and throughways (Figure 2).

karst landscape s characterized by the presence of et R v e e e i

H H i H i in the underlying carbonate vacated spaces (a process  depression in the land face depressions | inch to
SInkhOleS! Spl’lngS, Caves’ rldges and Sharp prOJeCtlonS rocks. e ' termed “gipmg"(), P sur’?ace. several F;eetin depth an;
in the underlying bedrock, and highly irregular soil- —— — o Sameser

Over time, surface drainage, erosion, and deposition
of sediment transform the steep-walled sinkhole into a
shallower bowl-shaped depression.
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Figure 3 Source: Dr. O Colin Stine

Karst aquifers are known to be
“extremely vulnerable to pollution,”
due to direct connection between
the surface and underlying high
permeability aquifers (5, 6). The site
is on a karst feature known as an
“Arabian plain.” (Figure 3) This is

an upland area with relatively few
surface streams, seasonal variability
in the water table that results in
numerous estevelles, and large
amounts of water in the epikarst.
This water is easily contaminated
because of diffuse infiltration of
surface water into the groundwater
through the porous bedrock and A AL A R b U T
point infiltration through sinkholes AL NI t iy 7 ¥ S
(Figure 4). The springs at the / B ke _ Springs emerge from the
margins of the Arabian plain are Y A% AT\ margins of the Arabian Plan
directly affected by the water ' ) B ' e e S\ (PO g U LB/
quality throughout the aquifer.
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Figure 4 Source: Methods

point infiltration

Qb diffuse infiltration
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The groundwater at this site is only 60 feet below

the ground (7), and it is known from dye studies |
that this water moves through the ground and

EXPLANATION
back to the surface relatively quickly (Figure 5). The
North Jefferson Elementary School’s and Fox Glen 400 e of wier ble. Contonr merl
Utilities’ Wellhead Protection Areas both intersect oot o Hobba 1581
with the site. The Walnut Grove Utilities’ Wellhead =~ | — ~ GENERAL DIRECTIONOF
Protection Area is within half a mile and the USDA A DYEINJECTION POINT
Appalachian Fruit Research Wellhead Protection is * g:z:z::;‘;‘j:m
within one mile of the site. There are dozens if not oD DESIGNATION
hundreds of private wells within a mile of the site zs :":s':
(Figure 6). In a dye test, the USGS found that the
water from just adjacent to this site emerged in the B -
headwaters of the Elk’s Run and Rattlesnake Run °
and Shepherdstown Town Run (1) (Figure 7). The C7
Elk’s Run headwaters is a spring about three miles c,’
south east of the site and goes on to become the *
drinking water source for Harpers Ferry and Bolivar o
before emptying into the Potomac River (Figures &7
1, 3 and 6). The Town Run in Shepherdstown is a oofc'r
stream that runs right through the middle of town
where children play and learn to fish. The headwaters «,@:@
of Rattlesnake Run is a spring about 3.5 miles from Y.
the site and is also a tributary of the Potomac River. T NS
These are just three of the examples the dye test N
demonstrated of how the groundwater at the site $5
communicates with and affects the surface waters in
the county. This site is also in the Rocky Marsh Run ] 2 3 4 5 muEs &
watershed, which is in the source water protection 01 23 4 5 KILOMETERS
zone for Shepherdstown and drains to the Potomac
River. Therefore, activity at this site will affect both
groundwater and surface water streams.
| |
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Karst hydrogeology has very high “aquifer vulnerability”
due to the diffuse and point infiltration (8). Karst is known to
have “severe ground instability problems” (9). This makes
karst geology prone to sinkhole development. Sinkholes
provide direct connection between the surface water and
any contaminants it may contain and the groundwater
through point infiltration. As shown in Figure 2, sinkholes
may develop quickly and the ground surface may show
no signs of a sinkhole prior to collapse. This particular site
is located in the area with the largest sinkhole density in
Jefferson County (Figure 8) (1, 2, 3, 4).

A study demonstrated that in this area, several factors
increased the rate of sinkhole development, including
presence of surface water and development. Therefore,

the large weighty buildings, drastic changes in ground
contour, and centralized stormwater management that is
typically required by heavy industry will actually make the
karst situation worse, causing karst features to develop and
progress more quickly. This was exemplified by the Rockwool
construction project, where 19 sinkholes developed thus
far during construction. In Rockwool’s own geotechnical
investigation report prepared for Thrasher Engineering by
Specialized Engineering, it states the following:

“Some sinkholes failures can be induced by
construction activities and are of significance
because the sinkholes can directly affect the site
being developed, either immediately or some
years later. Construction activities that can trigger
sinkholes include 1) diversion or impoundment

of drainage or dewatering activities, 2) removal

of overburden cover, 3) shock vibrations, such as
blasting, and 4) increased loading.

Prediction of sinkhole location or occurrence is
difficult, if not impossible, and there is always a
significant degree of uncertainty associated with
the occurrence of future sinkholes. Structures built
within the area of influence of a sinkhole can also
be affected by sinkhole collapse or subsidence.

By virtue of the underlying geologic formation,
the Owner must acknowledge there is an inherent
risk of potential ground subsidence or collapse
associated with construction of structures in karst
terrain. All sites in karst terrain have the potential
for sinkhole formation.” (10)

Even a firm employed by heavy industry recognizes the
negative effects of development in karst and the dangers

it imposes. This also demonstrates that we cannot trust
heavy industry entities to “do the right thing.” This is why
appropriate zoning is so necessary. We can’t trust business
to do what the government should. Business cares about
money; the government should care about the health and
welfare of the people.

Figure 8 Source: See endnote 2

Base map from D. H. and K Doctor, 2012.

Evaporites,” June 2012, Volume 27, Issue

Key

+ Sinkholes
GWR Predicted sinkhole density (# per sq. km) B
1 0.2

“Spatial analysis of geologic and
hydrologic features relating to sinkhole
occurrence in Jefferson County, West
Virginia” In “Carbonates and

2, pp 143-152

012 4 6 8
ksl

FE AT IR T A

“By virtue of the underlying
geologic formation, the
Owner must acknowledge
there is an inherent risk
of potential ground

subsidence or collapse

associated with construction

of structures in karst terrain.”

~Specialized Engineering, hired by
Thrasher Engineering, the firm retained
by Rockwool
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A simple search of the peer reviewed literature reveals a plethora
of information highlighting the risks associated with development
in karst geology and many techniques for studying the impact

of development on such land. It does not appear as though the
municipality of Ranson employed any of these methods when it
incorporated or rezoned this area.

For decades now, policy makers have been using “Aquifer
Vulnerability” measures, of which karst is very high, to set land use
and water resource protection policy. (8) The guiding documents
of the WVDEP recognize this. The introduction to the WVDEP
document Stormwater Management Design in Karst Areas states,
“it is important to note that the potential for geological hazards,
damage to infrastructure, and groundwater contamination is an
ongoing concern when developing in these areas. And that best
approach is to craft stronger comprehensive land use plans that
direct new growth away from karst areas to more appropriate
locations.” (11) Again, the WVDEP guidance documents agree.
The Chesapeake Bay karst stormwater guidance document (12),
which WVDERP cites in the Stormwater Management Design in
Karst Areas (12), clearly states “the working group notes that while
communities that incorporate this guidance into their development
review process can reduce the incidence of infrastructure damage
and groundwater contamination, there is always some inherent risk
when development occurs on this sensitive terrain. Consequently,
the best local approach is to craft stronger comprehensive land
use plans that direct new growth away from karst areas to more
appropriate locations”. These policies recognize some types of
land use can increase the amount of surface contamination and
that in combination with high aquifer vulnerability the likely hood
of ground water contamination is much greater. This is why heavy
industry in such locations is so inappropriate.

Through direct and diffuse infiltration to the aquifer and Rocky
Marsh Run activity at this site will affect both ground and surface
water streams. The majority of residents in Jefferson County rely
on ground water, so contamination of the ground water would
affect them severely. Groundwater is also critical to the equine and
agricultural industries, which are themselves critical to our local
economy. The water from Rocky Marsh Run and the other streams
like Elks Run and Rattlesnake Run that are fed from springs
contiguous with the Arabian plan aquifer under the site, eventually
flow to the Potomac River. The Potomac is the drinking water
source for many communities in Northern Virginia and Maryland.
Just like all of the water in Jefferson County, this water eventually
flows to the Chesapeake Bay. In this way, pollution at the site
affects the water of a much greater region.

Contamination of the groundwater in this location is both
exceedingly likely and devastating. It is clearly exceptionally
inappropriate to have heavy industry in this location in the county
due to the hydrogeology and the potential for groundwater and
surface water contamination.

How can
you help?

Educate yourself
and others.

Read the detailed information on
our website and share with others.
Knowledge is power.

Submit a written
public comment.

Submit through our website, or
use the information here to write
and send to the City of Ranson.

Sign up to speak
at the hearing.

Sign up via the announcement
found here. Stand up for keeping
heavy industry out of our county.

Donate to support
our efforts.

If you are able to, please support
our ongoing legal efforts with a
fully tax deductible donation.

www.jeffersoncountyfoundation.org
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