A Critical Look at the
Bluff Point Water Supply Plan
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BLUFF POINT
WATER SUPPLY

The water supply will be
obtained from moderately
saline groundwater which will
be (1) pumped from a deep
aquifer, (2) filtered, desal-
inated, and disinfected. The
brine concentrate that results
from the desalination process
will be either (3a) injected
back into the underground or
(3b) discharged into
Chesapeake Bay.
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BLUFF POINT
GROUNDWATER WITHDRAWALS

Desalination
Facility

land surface

Approximate Daily
Withdrawals

Summer: 314,000 gpd
Winter: 162,000 gpd

A total of approximately 86 million gallons of groundwater
will be withdrawn each year from two or more wells.



BLUFF POINT

GROUNDWATER WITHDRAWALS

Large Groundwater Users

Northumberland County, Virginia

Water System

BLUFF POINT (summer)
BLUFF POINT (winter)
REEDVILLE PLANT

CALLAO

BAY QUARTER SHORES
SYDNOR - DITCHLEY
SHERWOOD FOREST SHORES
HEATHSVILLE

BURGESS

LOTTSBURG

CHESAPEAKE BAY ESTATES
GLEBE POINT

INDIAN CREEK

TOWLES LANDING

BON HARBOUR

FLEETON

WICOMICO CHURCH

INDIAN CREEK C & Y CLUB
JETTY'S REACH

Owner

BLUFF POINT HOLDINGS, LLC
BLUFF POINT HOLDINGS, LLC
OMEGA PROTEIN (USA) INC
AQUA VA - DIV OF AQUA AMERICA
VIRGINIA AMERICAN WATER CO
SYDNOR - DITCHLEY

VIRGINIA AMERICAN WATER CO
AQUA VA - DIV OF AQUA AMERICA
AQUA VA - DIV OF AQUA AMERICA
AQUA VA - DIV OF AQUA AMERICA
AQUA VA - DIV OF AQUA AMERICA
AQUA VA - DIV OF AQUA AMERICA
AQUA VA - DIV OF AQUA AMERICA
SYDNOR - small well systems

AQUA VA - DIV OF AQUA AMERICA
SYDNOR - small well systems

AQUA VA - DIV OF AQUA AMERICA
SYDNOR - INDIAN CREEK Y & CC
VIRGINIA AMERICAN WATER CO

Source: Virginia Department of Environmental Quality
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52.754
8.944
5.490
5.444
5.260
5.211
3.527
3.390
2.291
2.107
1.937
1.658
1.327
1.184
1.161
1.124
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DAILY
gpd
300,000
162,000
144,530
24,504
15,041
14,914
14,411
14,277
9,662
9,287
6,275
5,771
5,307
4,542
3,636
3,244
3,180
3,079
2,301



BLUFF POINT

SOURCE OF GROUNDWATER

Virginia Ground Water
Management Areas (GWMA)

Because Northumberland
County is not currently
included in the Eastern
Virginia Ground Water
Management Area, the
management of Bluff Point
may withdraw as much
groundwater as it wants,
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BLUFF POINT

SOURCE OF GROUNDWATER NORTH VIS ERLAND
amtuc:g:)) . Warsaw Haynesville Claraviilie sumtse
1. A majority of artesian wells -200 —
in eastern Northumberland -

County tap groundwater -300 =
from permeable sands at the
top of the Potomac aquifer
(at approx. 600-650 feet
below sea level).
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Submittal documents] on this 700 = o
water-bearing zone, the =
permanent water source for
Bluff Point is proposed to be
provided by a series of wells
approximately 1,000 feet
deep. -
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Bluff Point water supply wells




BLUFF POINT
SOURCE OF GROUNDWATER

Based on the most current
hydrogeologic knowledge
of the Potomac aquifer in
eastern Northumberland
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assertion that ground-
water withdrawals at Bluff
Point will not have
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artesian water supply of
many Northumberland
County residents is not
supported by the facts.
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Bluff Point water supply wells




BLUFF POINT
SOURCE OF GROUNDWATER

WEST EAST
PIEDMONT COASTAL PLAIN PHYSIOGRAPHIC PROVINCE
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Employing an outdated and faulty hydrogeologic report, the
developer has identified the target water-bearing zone for
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BLUFF POINT

SOURCE OF GROUNDWATER
WEST PIEDMONT EAST
PHYSIOGRAPHIC
NCE COASTAL PLAIN PHYSIOGRAPHIC PROVINCE
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However, based on the most recent hydrogeologic study of Virginia Coastal
Plain (2006), the Potomac aquifer is not neatly subdivided into distinct aquifers
and confining layers, but is, instead, a thick, heterogeneous sequence of
complexly interconnected lenses of gravels, sands, silts, and clays.



BLUFF POINT
SOURCE OF GROUNDWATER
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formation and is not hydraulically isolated from other water-bearing zones
of the Potomac aquifer by regionally continuous confining layers.
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BLUFF POINT
DESALINATION

Desalination
Facility

land surface

Reverse osmosis is a method of
# obtaining freshwater from
brackish or salt water. The
process uses a semi-permeable
membrane through which pure
Groundwater .
Withdrawal water and not the dissolved
azfARa o6aalftiacéuv oAt

Because the concentration of total dissolved solids in the
groundwater is high (the developer states that it may be as
as high as 2,500 mg/l), the water must undergo
desalination (reverse osmosis) to make it potable.
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BLUFF POINT

DESALINATION
Finished Water
Desalination
200,000 gpd
land surface

Groundwater

Withdrawal
300,000 gpd

From 300,000 gpd of groundwater, desalination produces
approximately 200,000 gallons of finished water for use by
residents and guests of Bluff Point.
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BLUFF POINT
DESALINATION 200,000 gpd

Finished Water
Facili
Ll Brine

land surface 105, 000 gpd

A The concentration of total
dissolved solids in the brine is
approximately 13,000 mg/I.

Groundwater
Withdrawal

300,000 gpd

And approximately 105,000 gallons of brine concentrate.



BLUFF POINT

BRINE DISPOSAL
Desalination
j— Facility ' Discharge to
Brine Chesapeake Bay
land surface
Groundwater
Withdrawal

One method for disposing of the toxic brine concentrate is by
discharge to the Chesapeake Bay. This method requires a Pollution
Discharge Elimination System (VPDES) permit from VDEQ.
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BLUFF POINT
BRINE DISPOSAL

Desalination
Facility

Brine

land surface

Groundwater Brine
Withdrawal Injection

Another method of disposalt the method preferred by the
developer of Bluff PointT is to inject the brine deep into
the underground. This method requires a Underground

Injection Control (UIC) permit from the USEPA.
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BLUFF POINT
BRINE DISPOSAL

Desalination
Facility

Brine

Brine
"\ Injection
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which the groundwater was originally pumped.
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BLUFF POINT
BRINE DISPOSAL

land surface

Groundwater
Withdrawal

Finished Water
Desalination B —
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| Injection

GaARRES t202YF 0O ! ljdzA TSNE

Aside from the simple lack of common sense inthisidea (5 2 Y QU R dzY L
you drink!), EPA regulations prohibit the injection of industrial wastes, such
as brine, into an Underground Source of Drinking Water (USDW).
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Groundwater Brine
Out In

land surface

top of aquifer

Groundwater Brine
Withdrawal Injection

Ap Underground Source of Drinking Water (USDW) is

RSTAYSR AY (GKS NB3IdzE I GA2ya | &
Fyeé Lldzot AO_ g6l GSN) aéaidsSyYyé 2NJ aO;
2F 3IANRPdzyR 46 GSNJ 02 adzLlli e | |

18



BLUFF POINT
BRINE DISPOSAL

EPA injection well regulations require:
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lowermost formation containing . . . an underground
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BLUFF POINT
BRINE DISPOSAL

As previously described (slides
#7-8), the Potomac aquifer is
not neatly subdivided into
distinct aquifers and confining
layers, but is, instead, a
heterogeneous aquifer of
complexly interconnected
lenses of gravels, sands, silts,
and clays. Whereas there is
little precise information about
the hydrogeology of the
Potomac aquifer at depths
greater than 1,100 feet in
Northumberland County,
enough is known about the
aquifer to state that it is
thoroughly unsuitable for the
deep-well injection of

hazardous wastes such as brine.
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Bluff Point water supply wells

20



SUMMARY AND CONCLUSIONS

A Bluff Point will be the second largest withdrawer of
groundwater in Lancaster and Northumberland
Counties.

AUnder current VDEQ regulations, there is no legal
requirement for Bluff Point to limit its groundwater
withdrawals or assess any adverse effects of the
withdrawals.

A Because of an unsuitable hydrogeologic environment
for the deep-well injection of brine concentrate from
the desalination facility, the development will have to

U discharge the concentrate into the Chesapeake
Bay or

U withdraw potable groundwater from the water-
bearing sands at the top of the Potomac aquifert
the zone that now supplies most artesian wells of
the region.

Frank W. Fletcher, PhD, PG



