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Outline

m Methodology

m Sclected trends of reporting ground water users
B Domestic water use estimates

m Agricultural water use estimates

B [rrigation water use estimates

B Summary
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VWUDS (lessons learned)

m Pretty good at capturing PWS and MAN

m Very little AGR reported in Valley

m [RR likely to be significantly underreported
m COM probably included in PWS

m MIN excludes dewatering activities

m No Residential

m [.ocational accuracies need work (field work)



Reported Water Withdrawals in the Shenandoah
Valley 1982 - 2007

Million Gallons
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— Withdrawals from Ground Water Sources (MG)
— Surface Water Withdrawals (MG)
Combined Surface and Ground Water Demand (MG)




Reported Ground Water Withdrawals By Sector in the
Shenandoah Valley 2007 (MG)

Commercial, Mining (excludes
0 .
Irrigation, 132.55,111'29’ 1% dewatering),
1% 17.33, 0%

\ Public Water

Supplies,
6562.76, 51%

Manufacturing,
6162.53, 47%

~13 BG

~36 MGD



Reported Ground Water Withdrawals in the Shenandoah Valley by
Public Water Supplies and Manufacturing Sectors 1982 - 2007
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Use of Wells and Springs by the Public Water Supply Sector in the
Shenandoah Valley 1982 - 2007
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Top Ten Ground Water Users in The Shenandoah Valley in 2007
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Average Yearly Change in Ground Water Use for the Top
Reporting Ground Water Users in the Shenandoah Valley 1982 -
2007
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Approximate Aerial Extent of Major Rock Types in the
Shenandoah Valley (Square Miles)

Igneous /
Metamorphic, 216,
7%

Siliciclastic, 1542,

e 47%

Carbonate, 1515,
46%
~3273 sq. miles total



Reported Ground Water Use 2007 (MG)
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2007 Reported Ground Water Use in the Shenandoah Valley by
Rock Type Grouping (Million Gallons)

lgneous Metamorphic Units, 20,

Devonian Ridgeley Helderber
0%

Cayuga Group, 39, 0%

Silici-Clastic Units, 747, 6%

Cambro-Ordovician

Conococheague, 812, 6%
Cambrian Rome / Waynesboro

/ Shady / Tomstow n, 4057,

Ordovician Beekmantow n, 33%

1712, 13%

Ordovician Edinburg /
Lincolnshire / New Market,

1856, 14% .
° Cambrian Blbrook, 3596, 28%
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ESTIMATION

“A calculated approximation useable
even If iInput data may be incomplete
or uncertain”

Needed to put reported water use in context
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Comparison of Estimated Residential Demand to Various Reporting Ground Water
Users in the Shenandoah Valley 1990 - 2007
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ESTIMATED Residential Well Demand (MG) = Commercial Total Ground Water Use (MG)
- [rrigation Total Ground Water Use (MG) — Manufacturing Total Ground Water Use (MG)

= Public Water Supplies Total Ground Water Use (MG) == Mining Well Use (Excluding Dewatering) (MG)




Agricultural Water Use Estimates

m Reported withdrawals for Agricultural purposes
in VWUDS is nearly unreported.

Dollars (thousands) Value of Livestock, Poultry, and their products sold by
Oto 1,843

1,844 0 6

6,131 to 13,820

. 13 B30 or more

el

(Figure from National Agricultural Statistics Service, 1997)



m [ ivestock populations SteimNESIDANCEASTSIGL:
Agriculture (2007, 2002, T995SHIODZNO SN0,

f‘j

"Site Selection
for Dairy | "Livestock

Virginia DEQ| USDA - NMSQ Housing and USGS | Rates Used

Extension
Paper D-
107

Type of Livestock Agricultural | Harrisonburg
Program Ext.

Systems - | Water"- [SIR 2009-| in This
Virginia NDSU 5041

Cooperative | Extension

Extension

| caday | ogalday | galday | galday | galday | galiday | gallday |

| BeefCows(perhead) | 12 | 12 [ [ | 12 [66-16] 12 |

| Turkeys(per1000head) | 17 | 170 [ [ [ ~ ]50-220] 100

| Chickens (1000head) | 54* | 68 [ | |  120-120] 60 |
Hogs and Pls (per head [ [ 25 [2-81] 35 |

*from metered poultry houses in Rockingham County



Estimated Water Use by Livestock in the Shenandoah
Valley 2007 (MG)

Hogs and Pigs,
18.37, 1%

Layers, 33.27, 1%
Pullets, 16.66, 1% Turkeys, 215.13,

8%
- Broilers, 578.61,
22%

Cattle and Calves
(Beef and Dairy),
1777.67, 67%

~2.4 BG
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Estlmated Livestock Water Use in The Shenandoah VaIIey
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1519
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Comparison of Estimated Residential and Livestock Ground Water Demands to
Reporting Ground Water Users in the Shenandoah Valley 1982 - 2007
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Irrigation Water Use Estimates

mREported litoatenin VAN UIDSHoeked spoLty:
115,000,000 G /kerittfeplertatiie il vves

| [edioniicel Acres'[%rgm Agricultl_ﬁ::al (Cemsus

w7 perweek s A | ‘

iﬁl‘ m Ad tsted witht NOAAStationtat DAL P, -~
e Enterprise, Rockingham County '



Precipitation During Growing Season vs. Acres Irrigated
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Reported Irrigation Water Use Vs. Estimated Irrigation Water Use in the
Shenandoah Valley
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Ground Water Use in the Shenandoah Valley By Reporting Sector Including Estimated
Residential and Agricultural Demands 2007 (MG)

Irrigation (Reported), Mining Well Use
133, 1% (Excluding Dewatering),
17,0%

ESTIMATED Livestock Commercial, 111, 1%
Demand, 1212, 6%
Public Water Supplies ,

0
ESTIMATED Residential 6563, 33%

Demand , 5562, 28%

T
Manufacturing, 6163,

31%

~19.7 BG




Summary

B Ground water has become the dominant source
for water in the Valley.

m Most ground water is withdrawn for
Manutacturing and Public Water Supply Use

m Manufacturing ground water demand decreasing
m Public Water Supply demand increasing

m Top ground water users identified and should
expect visits from me....



Summary

m 94% by volume from carbonate formations

m ~60% by volume from eastern Rockingham and

Augusta Counties (B.R.'T.O.S.)

B ~(61% by volume from Cambrian
Rome/Waynesboro and Elbrook formations.



Summary

m Residential demand is several times that of
agricultural demand and increasing.

m Agricultural estimates show signs of decline

m [rrigation estimates are highly variable but shows
signs of increase.

m [rrigation and agricultural water use appear to be
significantly under-reported.

m Paper should be available this spring



Thanks for Listening

Joel Maynard
Ground Water Charactetization Program

Virginia Department of Envitonmental Quality

joel.maynard(@deq.virginia.gov

http:/ /www.deq.virginia.gov/gwcharactetization/homepage.html
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