Mine Pools as a Valuable Municipal
and Economic Water Resource in the
Central Appalachian Coalfields

2022 WV Mine Drainage Task Force Symposium
Morgantown, WV
October 5th, 2022

Ben Faulkner

Hannah Patton, MS, MPH, EIT, CPH Field Supervisor, Virginia Tech
PhD Candidate, Biological Systems Engineering Sr. Consultant, CEC, Inc.
Virginia Polytechnic Institute & State University Environmental Consultant
hpatton@vt.edu BenBFaulkner@gmail.com

These speaker notes will be included in the post-presentation .pdf file.



Overview

Rebuffing the antihero
reputation of mine water

Historical trends in mine
pool use

Mine pools as a potable
drinking water source

Current and projected mine
water projects

Overview of presentation



Severe Drought Conditions Expand Across NY, NJ — And Now
Cover Entire State of CT

This city has around 20 days of fresh water left.
Officials are racing to find another source

FOOD & DRINK * DAILY COVER

California’s Water Emergency: Satisfying The Thirst Of
Almonds While The Wells Of The People That Harvest
Them Run Dry

Environment

As Colorado River Dries, the U.S.
Teeters on the Brink of Larger
Water Crisis

. The megadrought gripping the western states is only part of the
problem. Alternative sources of water are also imperiled, and the

. nation’s food along with it.

Arizona Impact

As the country struggles with the impact of drought on surface water sources and
drinking water needs,



GOT NEWS? SEPTEMBER 26, 2022

The
PRESTON_COUNTY
NewsXdournal

HOME NEWS SPORTS OBITS OPINION  RECORDS  DELIVERY  E-EDITION  CLASSIFIEDS DEALS WVTV

West Virginia only state without any drought, according to
44.S. Drought Monitor

by Josiah Cork STAFF WRITER Aug 30, 2022 %0

West Virginia has the unique ability to utilize a variety of both traditional and, perhaps,
nontraditional water resources to meet drinking water demand.
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in West Virginia

as Sources of Water Supplies
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As a baseline of PROVEN deep mine pool water use, | refer to a 1981 WVGS
publication that indicated 72 treatment systems provided drinking water for over
80,000 West Virginians. Recently, the WV Sourcewater Program at the DHHR
summarized that there are currently 30 publicly operated treatment works (some of
them were not in place in 1981) that provide water for over 78,000 citizens.

It is remarkable that in over 40 years, as WV lost over 150,000 people (1980 census
1.95 million, 2022 1.8 million), a higher percentage of folks now rely on underground
mine pools for drinking water. Some rather large communities abandoned their mine
pools. Other large ones maintained or expanded their systems to include mine pools
as sourcewater.

Homeland Security is now involved in the inventory and cannot reveal the actual
location of the source or the volume of water.




Hinton
V Mine pools total volume 250 Billion Sy X Wiggins
Gallons or F S
conservatively the size of flood pool of Nimitz
Bluestone Lake (WV’s 3" largest) with
normal surface: 2,040 acres 10.7 miles
lood pool 36 miles -1981 WVGS report
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That is a lot of water. The report estimated that flooded mine pools in WV total over
250 billion gallons which is about the size of the flood pool for Bluestone Lake. If you
have seen it at normal pool 11 miles long or 2000 acres, the flood pool is 3 times that
or 36 miles long. Summersville is only 2700 acres. So the mine pools in WV exceed
some of our largest surface water impoundments by a factor of 3.

These mine pools maintain their water levels after reaching hydraulic equilibrium with
the ground and surface waters and can be accessed by discharges from openings to
the surface or pumped.

While the proceedings of this symposium over the last 40 years have largely focused
on problematic mine drainage or where water resources uses are compromised by
mine drainage, MUCH of the mine pool drainage in WV, even in Appalachia is of good
quality, suitable for a potable supply with only disinfection needed.



Mine Pools as Potable or Industrial Water Supply

Problems Benefits
*Quality? Consumer * Quality

Perception? »Large Pools are ~Stable
*Might be variable - Inexpensive — may be gravity
+Only 10 counties (9 in South) flow
*Subsidence? * Reliable (no evaporation)

- Security (vs Surface water)

It was obvious why these communities prior to 1981 chose mine water and why many
still choose mine water today.

It's like having your free water tank or reservoir out of sight, and out of harm’s way.
While we are focusing on potable water sources, bear in mind that there is growing
demand for large quantities of water for industrial use. The WVGS in its Mine Pool
Atlas of 2012 listed these uses as aquaculture, public supply, coal-to-liquid
hydrocarbons, hydraulic fracturing for gas wells, power plant cooling.
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This map was provided by Mike Richardson of the Charleston, WV OSM office.

This August, 2022 map shows waterline locations, cost and people served completed
by the WV AML program to date.

Basically, all the water lines installed in the south were replacement of old, existing
systems that used abandoned deep mines as their source water.

Most of the waterlines in the north are for quality/ quantity issues associated with
AMD and/or subsidence.

Water line installation is still a big part of the AML program utilizing the original
fee-based funding, the Abandoned Mine Lands Economic Revitalization program
funding, and the proposed Infrastructure Bill funding.




1981 POTW Mine sources NOW available?

1981
Coal 1981 connecti

Name County |Seam population ons 1981 GPD
Twilight-Robin Hood Boone Winfred/[ 200 72

Arbuckle PSD Fayette [Sewell? 1400 340 58,250
Cannelton Fayette |[Sewell, Ca 600 168 22,600
Cliffton-Winding Gulf Fayette |Firecreek 40 8 12,000
Fayetteville Municipal Water Board Fayette [Sewll, Kayi 5110 1460| 250,000
Minden (part of Arbuckle PSD) Fayette |[Sewell 1368 289 67,000
Mossy PSD Fayette |[Sewell, O4 900 240 24,200
Mt. Hope Water System Fayette |[Sewell 3500

Oak Hill- WV Water Co. Fayette |Sewell/Mi 17500 5000| 1,346,330
Salem, Gatewood PSD Fayette |[Sewell 1900 590 118,600
Smithers Utility Co. Fayette |#2 Gas, Ea 2000 176/ 352,000

So there are many mine pools that were once serving large municipalities (Oak Hill,
Fayetteville) that are no longer being used at all. They represent a PROVEN source of
good water available for development. This slide shows the abandoned pools with
proven water quality and quantity in Boone and Fayette counties.



1981 POTW Mine sources NOW available?

1981
Coal 1981 connecti

Name County [Seam population |ons 1981 GPD
Ambherst- Buffalo Ck. PSD Logan ? 1122 374| 360,500
Chauncey-Enaloc Water Corp. Logan Cedar Gro 1782 369

Dehue- Dinguss Rum Coal Co. Logan ? 600 127 80,000
Holden- Southern PS Co. Logan Eagle, Isla 3200 800| 250,000
Logan PS Co. Logan ? 1232 465| 120,330
Manitoba - Dinguss Rum Coal Co. Logan Chilton, Et 444 148 20,000
Orville - Dingess Rum Coal Co. Logan Chilton, Y¢ 88 22 15,000
Switzer- Logan Water Co. Logan ? 1188 297 48,000
Yolyn- Dinguss Rum Coal Co. Logan Chilton, Yq¢ 240 67 20,000

ALL the communities in Logan county that once drew from deep mines are now on
PSD supplied water that draws from surface sources. Many of them here and
elsewhere were visited, sampled, and flow measured in 1996 for The Conservation
Fund’s Freshwater Institute “West Virginia Mine Water inventory Site Summary.
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1981 POTW Mine sources NOW available?

1981
Coal 1981 connecti

Name County [Seam population jons 1981 GPD
Algoma - United Pocahontas McDowell| Pocahontg 100 35 12,000
Bottom Creek McDowell|? 88 25

Buchannan - McDowell Co. Water Co. McDowell| ? 56 16 38,880
Caretta- McDowell Co. Water Co. McDowell[Beckley, C 808 210 236,000
Elkhorn, Crozier, Ennis - Elkhorn PS Co. McDowell| Pocahontg 348 116 150,000
Gary #14 Mine- Munson McDowell| Pocahontg 400 60,000
Havaco - McDowell Co. Water Co. McDowell| Pocahontg 443 124 38,880
Hemphill -McDowell Co. Water Co. McDowell| Pocahontg 519 148 230,400
Indian Ridge -United Pocahontas McDowell|Pocahontg 100 31

JenkinJones McDowell| Pocahontg 1000 145 75,000
Premier -McDowell Co. Water Co. McDowell| Pocahontg 440 44 100,800
Superior McDowell| ? 300 75 10,000
Tidewater, Vivian, Kimball Light & Water Co. |McDowell|Pocahontz 450 104 110,000
Twin Branch Water Co. McDowell|Sewell 175 50

McDowell County had many communities that have now come under a more
centralized county PSD, and many of them still use mine water. These 14 mine pools
that are NOT currently being used are likely good locations for water development.
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1981 POTW Mine sources NOW available?

1981
Coal 1981 connecti

Name County |Seam population |ons 1981 GPD
Giatto Mercer |Pocahonts 200 72 4,000
Hiawatha Water System Mercer |? 105 30

Blaine Community Mineral |? 88

Ragland- Appalachian Utilities Mingo Lower Ced 308 88 17,000
Redjacket - Appalachian Utilities Mingo ? 658 188

Amigo Water System Raleigh |Pocahontg 225 70 16,110
East Gulf Water Works Raleigh |? 175 50| 35,000
Epperly-Winding Gulf Raleigh |Beckley 191 55 24,000
Helen Water Service Raleigh |Pocahonta 500 111 24,550
McAlpin - winding Gulf Coal Raleigh |Beckley 80 20| 11,450
Stoco Raleigh |Beckley, P 2500 477| 121,315
Stotesbury Water Service Raleigh [Beckley 240 40 10,000
Sullivan Water Service Raleigh |? 110 33| 15,000
Whitby Raleigh |? 200 55 9,000
Alpoca Water Works Wyoming|Pocahontd 500 160 85,000
Marianna - Appalachian Utilities Wyoming|? 130 41

Otsego -Brookside Water Service Wyoming 100 25 12,000

And Mercer, Mingo, Raleigh and Wyoming also have mine pool sources available.
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1981 POTW Mine sources NOW available?

Totals

55,951 people
13,650 taps
4,611,195 GPD

So when we look at the deep mine pools abandoned by the communities and PSDs
we see we have sufficient water for

56,000 people and over 4 Million Gallons per day.

PROVEN capacity. Of course the current quality must be verified.

But it is available.
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In the Central
Appalachian region,
mine pools are used
as a drinking water

source for both public
and private water
supplies.




Drinking Water Sources in Central Appalachia

Percentage of homes in Central
Appalachia without indoor plumbing
(drinking water tap)

[ | 0%-24%

[ ] 24%-48%
P 48%-7.2%
B 72%-96%

(Krometis et al., 2017) B o6%-12% 0

In 2017, Krometis et al., performed an analysis of environmental health disparities in
the Central Appalachian region. This map was generated using US Census Bureau’s
Public Use Microdata Areas (PUMAs) between 2010 and 2014. The map depicts that
in the Central Appalachian region, there are counties where over 10% of homes lack
access to indoor plumbing, including a drinking water tap. For extra context, there are
also counties in which over 5% of homes lack an indoor toilet all together.



Roadside Springs as a Drinking Water Source

e Untreated and
unregulated

e Appalachian springs
have consistently
tested positive for
total coliform and E.

coli bacteria. (swistock et

al., 2015; Krometis et al., 2019;
Patton et al., 2020)

e Many water sources
colloquially known as
“springs” are actually

Lamar Water Hole located near Matoaka, WV mine pools 16

Where are people getting their drinking water if they do not have access to drinking
water in their home or, if they do not trust the quality of the drinking water from their
home taps? While some individuals choose to set up rain barrels to collect water to
route into their homes, others buy bottled water from local grocery stores, which
requires a considerable financial demand and time commitment. Other individuals
choose to collect water from roadside springs for drinking water and for daily
household use. This is a concern as roadside springs are untreated and unregulated.
Many springs in the Appalachian region have tested positive for total coliform and E.
coli bacteria. In a study by Krometis et al. completed in 2019, out of 83 water samples
collected from 21 total roadside springs across the Appalachian region, 99% were
positive for total coliform bacteria and 86% of samples were positive for E. coli
bacteria, indicating fecal contamination of these water sources. This suggests that
these roadside springs, when untreated, can be a risk to human health. In addition to
physical spring sampling, we also surveyed spring users in the Appalachian region. Of
35 surveys returned, 86% of respondents said that they use spring water directly for
drinking, and 63% indicated that they visited a spring at least once per week for
water. Based on this study, we know that folks are utilizing roadside spring water as a
drinking water source, and we know that this water often contains fecal
contamination. A final, and very important component of roadside spring use is that
many of these “springs” are in fact, not springs at all, they are mine pools.



