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Water Management Plan Time Line

We are here
November 2011 June 2012 March 2013 May 2013 June 2013 September 2013 November 2013
Create Plan Outline Write Plan Corrections Corrections  Eevisions
Compile Data and Maps Complete Map Atlas Construct Web Site
2010 Data Update Submit Draft Final Draft Due to Legislature
Complete Appropriate Data Peer Feview Administrative

Review

Keep in mind:

» The Water Management Plan will be a living document
» To be effective it will need to be continually monitored and updated regularly

» A great portion of the Plan will work symbiotically with an on-line web application



Large Quantity User Survey

We have received 100% of the 2011 surveys
No NOV’s issued = full compliance this year
Now beginning data entry phase

The results of the 2011 Survey will be
reported to you as part of the annual report
in November later this year



2010 Water Usage + Thermo-electric

2010 Water Use by SIC Group (millions of gallons)
(excluding Hydroelectric Facilities)

B Thermoelectric (coal)
B Industrial
B Chemical
B Public water supply
B Agriculture/aquaculture
B Mining
Recreation
Frac Water
Timber

W Petroleum

Public water supply, 70,988

Agriculture/aquaculture, 49,858
Petroleum, 483

Mining, 16,218
Timber, 1,172
Recreation, 1,468

Estimated Frac Water, 567 0



Uppe Ohio North Moverber 1, 2011
T06mgpd

Domestic Water Use by HUC 8 Watershed
in Million Gallons per Day (mgpd)

Uppea Ohio South
.81l magpd

Potomac Direct

Middle Ohio
4.85 mg

Shenandoah Jefferson
2.7 mgpd

Little Kanawha
S.63mgpd

Middle Ohio §
10.24 migg

South Braiich
Potomia ¢
638 mapd

Lower Ohio

Gauley

224 - - Kangi
mgp( e . 04.13 mgpd

HUC 8 Water Use

Sum of Fields

c 5.6 millon gallons per day

- Quantity served by PSD (SW)
- Quantity served by PSD (GW)
I:I Cluantity served by private wells

| S0 URCE DATA: WestWingh la Deparmentor Exuironme atal P rotectbon, J ok, 2000

L 4 TugFork

8.23mgpd

0 123 23 a0 Miles
|




WYV Bottled Water in
Gallons per year

 SWEET SPRINGS VALLEY WATER COMPANY 2,000,000
 BERKELEY CLUB BEVERAGES INC. 1,139,800
* GREEN ACRES REGIONAL CENTER INC 700,000
e UNITED DAIRY, INC. (CHARLESTON) 475,000

* WEST VIRGINIA PRIDE OF THE MOUNTAINS CO 200,000
e TYLER MOUNTAIN WATER COMPANY, INC (POCA) 31,5007
e ALLEGHENY LODGE ENTERPRISES, LLC 26,000

 CAPON SPRINGS & FARMS, INC. 16,000

Total 4,588,300
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Should we lower the limit?

Wﬂ
10,000 GPD
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Watershed Presentations Completed

Water Use Section

as of November 1, 2011 North

Progress
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Water Withdrawal Tool Updates

 \We have Upgraded the tool

— Thresholds equate to summer base flow

— The tool is now more consistent with Marcellus Water
Management Plans

e USGS small stream project

— Will address the overall gauge network coverage
— Determine gauges that are regionally representative
— Address potential need for additional gauges



Water Withdrawal Tool Updates
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Current Groundwater Monitoring Netw
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Mine Pool Atlas




SUMMARY OF POTENTIAL TOTALLY FLOODED UNDERGROUND MINING BY COAL SEAM"
Min. Max.
No. of Mean coal footprint Max. Mean Median Total Estimated potential
Group/Formation Coal Seam Mines thickness area footprint footprint footprint footprint |void volume| storage
(feet) {acres) area (acres) |area (acres) |area (acres) area (acres)| (acre feet) (million
gallons)
DUNKARD GRoOup |//251ington 0
Waynesburg A 0
Waynesburg 0
MONONGAHELA | o"0Mown 0
GROUP Sewickley 10 5.73 0.01 494.35 109.84 9.40 1,098.45 3,223.36 1,050.49|
Redstone 5 3.57 5.13 486.29 212.83 86.26 1,064.63 1,777.56 579.31
Pittsburgh 46 6.38 0.92 20,204.27 3,933.91 641.06 180,959.81 625,388.68 203,814.17
Elk Lick 0
CONEMAUGH | 2" 0
GROUP Bakerstown 0
Brush Creek 0
Mahoning 0
Upper Freeport 3 5.27 17.38 1,592.89 582.25 136.47 1,746.75 3.,621.87 1,180.37
Lower Freeport 0
Upper Kittanning 1 402.06 402.06 402.06 402.06 402.06
ALLEGHENY Middle }_(ittar.ming 5 5.39 B1.75 4,755.03 1,879.00 172.19 9,395.02 24 387.17 7,947.78|
FORMATION Lower Kittanning 0
Number 6 Block 0
Upper Mumber 5 Block 0
Number 5 Block 0
Little Number 5 Block 0
TOTAL 21 seams/14 with mines>500 acres | 184 71.07 1,775.17 101,914.86 28,595.98 16,811.24 383,811.87| 1,106,545.98 36'].524.64'

Includes above, near, and below drainage underground mines — seams containing below drainage underground mines = 500 acres in area are highghted and major seams are in boldface
1 I L




SUMMARY OF POTENTIAL PARTIALLY FLOODED UNDERGROUND MINING BY COAL SEAM"
Min. Max.
Mean coal footprint Max. Mean Median Total Estimated potential
Group/Formation Coal Seam No. of Mines| thickness area footprint footprint footprint footprint | void volume storage
(feet) (acres) area (acres) |area (acres) |area (acres) |area (acres)| {(acre feet) {million
gallons)
DUNKARD GRoup || 2shingten 0
Waynesburg A 0
Waynesburg 4 047 3057 17.74 19.76 70.55
MONONGAHELA Uniontown 0
GROUP Sewickley 61 503 0.03 12,846.57 405,83 18.05 24 75547 69,983.21 22,809.16
Redstone 161 4.51 0.01 4,598.10 10017 17.47 16,127.87 36,338.05 11,842,657
Pittsburgh 5G4 G6.06 0.0 14,923.99 350.55 22.44 197,712.71 67.3,947.07 219,639.35
Elk Lick 0
CONEMAUGH | 2nem 0
GROUP Bakerstown 54 3.24 0AT 1,9652.97 122.52 24.26 6,616.09 14,114.95 4,600.06
Brush Creek 0
Maheoning 0
Upper Freeport 202 4.75 0.04 7,005.07 222.10 26.50 4486477  136,630.31 44,527.82
Lower Freeport 2 3.07 118.82 60.95 60.95 121.80
Upper Kittanning 1 58.09 58.09 58.09 58.09 58.05
ALLEGHENY Middle Kittanning 16 5.05 0.06 6,191.64 643.78 2.99 10,300.50 23,692.48 7,721.38
FORMATION Lower Kittanning 6 238 813.96 236.82 71.82 1,420.91
Number § Block 16 10.51 28257 78.05 60.97 1,248.87
Upper Mumber 5 Block 71 0.50 54703 83.54 32.08 5,938.39
Number 5 Block 383 3.93 002 2,420.30 90.45 17.42 31,928.68 60,0:26.64 19,562.68
Little Number 5 Block 11 11.438 713.54 136.54 53.18 1,501.90
ITDTAL 58 seams/19 with mines>500 acres 5,191 a87.19 921.34 235,510.78 13,561.43 508314 1,499,562.94( 3,138,975.76 1,022,992.20'

“Includes above and near drainage underground mines — seams containing near drainage underground mines = 500 acres in area are highlighted and major seams are in boldface




Sewell Mine Pools
Seam Overview
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We have made updates to the Marcellus
Frac Water Database

* Better reports @ I N @eoas
e Better search engine

 Improved instruction
manual

* Beginning analysis of
the data



The Office of Oil and Gas reported that:

e 542 horizontal wells were permitted in 2011
e Expect 639 horizontal wells to be permitted in 2012

If all the permitted wells were drilled and used an average
5 million gallons per well:

e Total predicted water use in 2011 = 2.7 Billion Gallons
e Reported actual use was approximately 1.2 Billion Gallons
(only %2 permitted wells were actually drilled)

e Total predicted water use in 2012 = 3.52 Billion Gallons
e Expect to see % the water use or 1.7 Billion Gallons
(about the same water consumption as Parkersburg uses per year)

¥ A gas company has 2 years to drill the well, and 1 more
vear to report their water use. So we can expect as much
as a 3 year gray zone in our data.
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Goals

Easy for companies to submit plans
Searchable, transparent and consistent
Easy for enforcement by inspectors

Minimize truck traffic while protecting our
waters



Underlying Theme

* At X location we believe there will be this
much available water. At Y pump rate you
will be protective of Aquatic Life



Contact Phone Contact Email

“If no the coerator mvi Be requred 1o register with the WVOES Water Use Secton conisct gep waler \aef@ey 33

Section Il - Well Overview
[Operator s Well Number




Inta ke Detail
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Drought and Climate Change

Droughts are less of a problem in WV than floods

Short-term droughts can be detrimental to local agricultural
communities and can limit surface-water supply.

The drought of 1929-32 was the most severe in West
Virginia's recorded history. Some streams that have
drainage areas greater than 900 mi? (square miles) had
periods of zero flow during the summer and fall of 1930.

At some precipitation stations, annual precipitation was
about one-half of normal.

Extended, severe droughts such as that of 1929-32 occur in
West Virginia about every 25 years on average according to
Water Supply Paper 2375.
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Droughts and Floods on Recor

Table 1. Chronology of major and other memorable floods and droughts in West Virginia, 1877-1988

[Recurrence interval: The average interval of time within which streamflow will be greater than a particular value for floods or less than

Geological Survey, State and local reports, and newspapers]

Flood or
drought
Floeod
Flocd
Flood
Crought
Fleod
Flood
Crought
Flood
Flood
Crought
Flocd
Drought
Flood
Flecd
Flood
Flood
Flood
Fleod

Crought

Date

1877-88

1912

1918

1928-32

1932

Mar, 9-22, 19328
1940-42

1949

June 25, 1950
1952-54

Mar. 6-19, 1983
1983-70

Mar, 7, 1987
Feb. 28, 1972
Apr. 45, 1977
1980

1884

Nov. 4-5, 1985

1987-88

Area affected
(fig. 2)

Potomac and Menongahela River basins.
Big Sandy Creek and Tygart Valley River.
Greenbrier and Cheat Rivers
Statewide
Gauley, Greenbries, and Tygart Valley Rivers.
Potomac River basin and Cheat River
Regiconal drought
Potomac River basin
West Fork River, Middle Island Creek, and Little Kanawha River.
Statewide
Tug Fork, Guyandotte, Big Sandy, Little Kanawha, Cheat, and Greenbrier River basins
Statewide
Kanawha and Moncngahela River basins.
Buffalo Creek
Tug Fork and Guyandotte River
Lost and Little Grave Creeks
Tug Fork and Guyandotte River
MNorth-central and eastern areas of State.

Statewide

Recurrence
interval
(vears)

>50
25 to >50
=50
»25
>50

25 to »100

25 to >50
10 to >25
25 to 100
>25
25 to >80
Unknown
25 to >100
=100
25 to >50
25 to >100

Unknown



In cooperation with the West Virginia Department of Environmental Protection,

Division of Water and Waste Management

Low-Flow Analysis and Selected Flow Statistics
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WV Conservation
Agency and the
Army Corps of
Engineers created
a task force who
produced the WV
Flood Protection
Plan in 2003

WEST VIRGINIA FLOOD PROTECTION PLAN

1. Introduction

a. Authority for the Study West Virginia has endured years of uncoordinated efforts
to reduce flood damages by numerous Federal and State agencies. In 1991, the West Virgima
Conservation Agency (previously known as the West Virgima Soil Conservation Agency) was
directed to prepare a Flood Damage Assessment and Mitigation Plan for West Virginia 1n an
attempt to understand and control flood damages.

Chapter 19-21A of the State Code establishes the State Conservation Commmttee and
Conservation Districts. The Conservation Agency. as an agent of the State Commuttee, 1s charged
to conserve natural resources, control floods. prevent impairment of dams and reservorrs, assist
in maintaining the navigability of rivers and harbors. conserve wildlife. protect the tax base.
protect public lands. and protect and promote the health. safety. and general welfare of the
people. The Conservation Agency coordmates these activities with the State’s Conservation
Districts.

All State and Federal agencies having responsibilities related to floodplain management and
flood mutigation activities i the State were mnvited to participate. An intenim draft of this plan

entitled “West Virgima Statewide Flood Damage Assessment and Mitigation Plan™ was prepared
m 1993 A final version of the plan was never produced.

In 1998, Senator Robert C. Byrd obtamned funding for the Corps of Engmeers (USACE) to
formulate a comprehensive strategy for reducing economic, property, and personal losses due to
flooding in West Virgiua. Those funds were provided to match State funds and m-kind
resources to complete the 1993 Plan. Due to the time lapse since completion of the mterim draft
plan 1n 1993, portions of the current Plan would be updated with new chapters added.

The West Virgimia Conservation Agency and the Corps of Engineers have developed a
partnership with numerous Federal and State agencies to formmulate a comprehensive strategic
plan for reducing flood damages in the State. The first step in that process was the creation of a
Task Force composed of Federal. State, and quas+public orgamzations that have participated m



Current WV Drought Response Plan
Annex U — Drought

Enacted around 2008, some signing issues slowed
process

Is the go to document for drought emergency
according to DHSEM

Lead agency is WV Department of Agriculture

The Lead contact is WVDHSEM Duty Officer,
based on the Annex U - Checklist

A reaction based plan triggered by agricultural
losses

This system needs updated
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WV Water Management Plan
Climate Change

Tap ICPRB and ORSANCO Knowledge
Utilize the data USGS and NWS are currently collecting

Propose Green Infrastructure and the MS4 Program as
components of the Drought Management Plan

Review and reference WV Flood Protection Plan and
Annex-U Drought Plan

More work needs to be done relative to climate change



Water Use Section Challenges

November of 2010 We Were Fully Staffed with a Program
Manager, Geologist, GIS Tech & Database Tech

Dec. 2010 — Database Tech Retired (-1)

Dec. 2010 — Hired new Database Tech (Full Staff)

April 2011 — GIS Tech Resigned (-1)

May 2011 — Program Manager Retired (-2)

June 2011 — Hired new GIS Tech (-1)

Sept. 2011 — Hired Program Manager from w/in (-1)

April 2012 — ERA -1 position OOG WMP (lateral move) (-2)
May 2012 — Hired ERS-1 (-1)

?Summer 20127 — Hire Technical writer = (Full Staff)

Today we are still down 1 FTE and our workload has
increased significantly due to the WMP Requirements but
we are still on track.



Water Management Plan Time Line

We are here
November 2011 June 2012 March 2013 May 2013 June 2013 September 2013 November 2013
Create Plan Outline Write Plan Corrections Corrections  Eevisions
Compile Data and Maps Complete Map Atlas Construct Web Site
2010 Data Update Submit Draft Final Draft Due to Legislature
Complete Appropriate Data Peer Feview Administrative

Review

Keep in mind:

» The Water Management Plan will be a living document
» To be effective it will need to be continually monitored and updated regularly

» A great portion of the Plan will work symbiotically with an on-line web application



Questions?

dgb Thank you.
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