











If you are aware of an orphaned noncoal mine site
in your area or want additional information on
Virginia’s Orphan Land Program, contact the
Virginia Department of Mines, Minerals, and
Energy, Division of Mineral Mining, telephone
(804) 961-5000. To report locations of abandoned
coal mining sites or problems associated with
their abandonment, contact the Department of
Mines, Minerals, and Energy’s Abandoned Mine
Lands Group at the Division of Mined Land
Reclamation, P.O. Drawer 900, Big Stone Gap,
Virginia 24219, telephone (540) 523-8206.




¢

Saltwater Intrusion

There are areas in Virginia that have aquifers with
potentially high chloride levels. High chloride
levels in ground water may occur naturally. Wells
and pumping can cause its intrusion into fresh-
water aquifers. Modifications of land surfaces,
estuaries, and shorelines can cause saltwater
intrusion from the ocean. Surface salting, such as
on roads in winter, can cause artificial
contamination.

In the southwestern Cumberland Plateau of
Virginia, water with high chloride levels may be
found in deposits within 150 feet of wvalley
bottoms. Beds of shale generally prevent deeper
salty water from entering freshwater aquifers.
However, abandoned and improperly plugged gas
wells and coal exploration wells can serve as
vertical conduits for the upward movement of
waters.

The Valley and Ridge Province has some of the
most productive aquifers in the state, but even
they can be contaminated with high chlorides.

Wells are generally less than 300 feet deep and
usually do not encounter high chloride at this
depth, but shallow aquifers in limestone areas
with solution channels and sinkholes can become
contaminated by surface applications of salt.

In the coastal area of Virginia, high chloride levels
can be found in aquifers underlying Virginia
Beach, Norfolk, and parts of Chesapeake and
Portsmouth extending westerly in a wedge to the
eastern parts of Isle of Wight and Sout%ampton
counties. According to the federal drinking water
standards  for  public water  systems,
concentrations of 250 milligrams per liter (mg/1)
of chloride, the limit for safe drinking water, can
be found at 100 feet below sea level in extreme
southeastern Virginia to 1,400 feet below sea level
in the Northern Neck. The entire Eastern Shore
area of Virginia has increased chlorides at depths
of 300 feet or more. Before extensive development
on land, high chlorides were probably flushed out
of the system by the natural seaward movement
of fresh water from the fall line. Increased
pumping of ground water has allowed salt water
to move inland.

A study released in 1992 by the U.S. Geological
Survey warned that saltwater was replacing
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freshwater in some Eastern Shore wells. The
areas around Chincoteague, Exmore, and Cape
Charles have the greatest potential for saltwater
intrusion. Under the Chesapeake Bay off Cape
Charles, there is an ancient riverbed that has cut a
gap in the clay layer that protects the areas'
freshwater. Increased pumping, over a period of
time, could pull water from the bay into the fresh
water aquifer. Already, there are indications that
saltwater is rising up through these ancient river
channels beneath the peninsula. Ancient river
beds that cross beneath the peninsula near
Exmore and Cheriton have also carved through
the clay layer that protects the aquifer. The
material in this area is more porous and allows
the underlaying saltwater to rise higher. Water
with excessive levels of chloride is coming up into
the deeper parts of the drinking water aquifers
near Exmore, Occohannock Neck, Nassawadox
Creek, Cape Charles, and Cheriton. The U.S.
Geological Survey recommends that pumping be
concentrated along the spine in the center of the
peninsula rather than near the shoreline.

Ground Water Management Act of 1992

The 1992 session of the Virginia General
Assembly passed the Ground Water Management
Act of 1992, significantly changing the act
originally adopted in 1973.  Ground water
withdrawal rights established by the new act were
based on need as opposed to the 1973 Act, which
established withdrawal rights based on maximum
daily withdrawal. The new act required that the
Virginia Water Control Board (VWCB) adopt
ground water withdrawal regulations and issue
ground water withdrawal permits within ground
water management areas in accordance with these
regulations.

The Ground Water Withdrawal Regulation (VAC-
25-610-10 et seq) provided the mechanism to
establish ground water management areas and
required that all users of more than 300,000
gallons of ground water per month apply for and
receive a ground water withdrawal permit. The
established requirements for
information that an applicant had to supply in a
ground water withdrawal application and the
criteria that the staff of the VDEQ would use
when evaluating such applications.




Ground Water Management Areas in
Virginia

* Northampton County
* Prince George County
* Southampton County
* Surry County

* Sussex County

* Charles City County

* James City County

* King William County
* New Kent County

* York County

¢ Chesterfield County*
* Hanover County*

* Henrico County*

* City of Chesapeake

* City of Franklin

* City of Hopewell

* City of Norfolk
 City of Portsmouth

» City of Suffolk

* (City of Virginia Beach
* City of Hampton

* City of Newport News
* City of Poquoson

* City of Williamsburg

* Only those portions east of I-95 are included.

What You Can Do

CONSERVE. If you live where saltwater intrusion
is a potential or already existing problem, water
conservation is probably the best contribution you
can make to solving the problem. Limiting "luxury”
water use and adopting conservation measures,
such as turning off faucets while brushing teeth,
shampooing, shaving, or washing can help. If
lawns and gardens must be watered, don't use
spray irrigation. Much of that water evaporates
before reaching the plants that need it. Drip
irrigation, a method which delivers small amounts
of water throughout the day to meet the plant's
water requirements, minimizes the loss of water
through evaporation.

Higher fees for water may encourage residents
and industries to significantly reduce the amount
of water they use, lessening the effects of major
withdrawals and allowing aquifers more time to
recharge. Once an area has lost its ground water
to saltwater intrusion, developing new water
supplies can be very expensive.
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Stockpilers and Bulk Storage

Storing large quantities of materials at convenient
locations allows the materials to be efficiently
transported and used. Coal, sand, gravel, potash,
gypsum, copper ore, iron ore, and uranium
commonly are stored in stockpiles. Across the
country, approximately 700 million tons of
materials are stockpiled each year.

Unfortunately, even a product seemingly as
harmless as common salt (sodium chloride) can
contaminate aquifers if it is improperly stored,
rendering the water unfit for humans and
livestock to drink. Salt used in winter to melt ice
on roads in rural and municipal areas poses a
threat when it is washed into surface waters or
percolates through soil into aquifers. Other
chemicals added to road salt to reduce caking
(sodium ferrocyanide) and corrosiveness
(chromate and phosphate) can find their way into
ground water with the sodium chloride. Sodium
ferrocyanide is soluble in the rain and melted
snow that infiltrate unprotected stockpiles.
Solutions of this compound can enter ground
water and result in concentrations of cyanide
above safe levels. Officials with the Virginia
Department of Highways and Transportation are
aware of the dangers of storing road salt
improperly and have taken steps to improve
storage practices that protect ground water
resources.

Stockpiling of used tires can be a problem in
Virginia. Over 17 million used tires are stockpiled
in the state and 4 million are added yearly. In
1993, VDEQ's Waste Tire Program found that
there were more than 700 piles of tires with more
than 100 tires each located across the state. Not
only are these piles unsightly, but they create
hazardous wastes if they catch fire.

What You Can Do

Waste tires can be recycled for other uses. In
1990, Virginia began taxing new tire purchases.
The Waste Tire Fund receives 50 cents per new
tire sold and this money is used to help regions
deal with the flow of waste tires.  New
regulations in 1994 allowed VDEQ to use up to
75 percent of the monies collected to fund
reimbursements to businesses making useful

products from waste tires.
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Underground Injection

The Environmental Protection Agency is required
to prescribe an Underground Injection Control
program for each state that does not have its
own, and has done so for Virginia. There are five
classification categories of injection wells
recognized by the Environmental Protection
Agency, termed Class I through V. Class I wells
inject large volumes of hazardous and non-
hazardous wastes into deep, isolated rock
formations that are separated from the lowermost
underground source of drinking water by many
layers of impermeable clay and rock. Class II
wells inject fluids associated with oil and natural
gas production. Most of the injected fluid is brine
that is produced when oil and gas are extracted
from the earth (about 10 barrels for every barrel of
oil). Fifty percent of the salt and 80 percent of
the uranium extraction in the U.S. use Class II
wells. Super hot steam or water is injected into
mineral formations, which is then pumped to the
surface and extracted. Class IV wells have been
banned because they were used to inject
hazardous or radioactive wastes into or above
underground sources of drinking water. Wells
that do not fall into the other classes are called
Class V wells. Class V injection wells are
generally shallow waste disposal wells,
stormwater and agricultural drainage systems, or
other devices that are used to release fluids above
or into underground sources of drinking water.
The EPA estimates that there are more than one
million Class V wells in existent in the U.S.

Nearly all of Virginia's injection wells are Class V.
More than 32 types of injection wells fit into this
category. Examples of these are cesspools, cooling
water return flow wells, heat pump exchange
wells, drainage wells, sand backfill wells, septic
system wells, subsidence control wells, spent
brine return wells, and solution mining wells.

Under the Underground Injection Control program
for Virginia, owners or operators of Class V wells
must report the existence of the wells to the

Environmental Protection Agency to provide the
federal agency with information for its inventory
of Virginia underground injection wells. Although
permits are not required for Class V wells,
immediate action will be taken by the
Environmental Protection Agency or the state on
any Class V well that poses a risk to human

health.

Responses may include closing wells, civil or
criminal penalties, or requirements to apply for a
permit. The EPA, in 1995, announced regulatory
amendments to Class V injection wells to clarify
the nature and classification of Class V injection
wells, and to define the responsible party. This
was an effort to make it easier to close Class V
wells which may endangers ground water.

Although no permitting regulations exist for Class
V wells in Virginia, such underground injection
wells can have a variety of negative effects on
ground water. Storm water runoff drainage wells
collect deicing salts; lead, grease, and road oil;
animal wastes, fertilizers, and pesticides; and
other substances that can migrate to ground
water. Waste disposal wells may introduce
contaminants directly to ground water. Cesspools
that are excessively deep or excavated in an area
with a high water table ﬁrovide a direct conduit
for contaminants to reach ground water. Injection
wells used as return wells for heat pumps or air
conditioning systems can cause ground water
problems with "thermal breakthrough,” which
occurs when the water discharged from the return
well does not have time to return to the
temperature of the aquifer before being drawn into
the supply well.

What Can You Do

If you have questions about underground injection
wells, contact the EPA Region Il Underground
Injection Control Branch, at (215)566-5461.
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Spills and Leaks

Media reports of toxic spills and leaks have
become an every day occurrence for the average
citizens. Prospects of hazardous materials
emergencies are great in Virginia, where an
estimated 18 percent of the trucks on highways
carry hazardous materials. Nationwide, in 1988,
approximately four billion tons of hazardous
waste was transported to treatment, storage, or
disposal facilities, and 10,000 to 16,000 spills of
14 million tons of hazardous waste were
reported.

The Virginia Water Control Board (now VDEQ)
responded to over 2,400 pollution complaints in
1993. Spills and leaks of petroleum products are
the most common. The U.S. Coast Guard, which
regulates oil spills in navigable waters, reports
that tankers and barges are involved in about 90
percent of the commercial shipping accidents
reported on the Chesapeake Bay and its

tributaries annually. The most common cargo is
petroleum No. 6 oil which is used to fuel steam
boilers in ships and large power plants. Trains
carrying hazardous materials were involved in
accidents around the country on a daily basis.

Transportation spills occur frequently and are
widely reported in the media.

Although spills that occur during transportation
may be more widely publicized, spills at fixed
facilities are probably much more common. In
1980, a spill in Orange County, Virginia was
ranked the 16th largest (at the time it occurred) in
the nation in terms of gallons spilled. Much of the

212,000 gallons of kerosene made its way into the
Rapidan and Rappahannock rivers. Over 400,000
gallons of oil was released when an oil pipeline
ruptured at Colonial Pipeline in Fairfax County,
Virginia in March 1993. EPA lists this spill along
with the Exxon Valdez, 1989; Ashland Oil,
Pennsylvania, 1988; Tampa Bay Barge Collision,
Tampa Bay, Florida, 1993 as one of the most
significant oil spills taking place in the decade.
Aboveground storage tanks, according to VDEQ
records are also responsible for ground water
contamination either from over filling, tank
leakage, or maintenance and equipment failure.

As a response to the Exxon Valdez accident that
occurred when the ship ran aground in Alaska's
Prince William Sound in 1989, Congress passed
the Oil Pollution Act of 1990. This act made the
owner or operator of a facility from which oil is
discharged liable for the costs associated with the
containment or cleanup of the spill and any
damages that are a result of the spill. On July 1,
1994, EPA and the U.S. Coast Guard revised the
Oil Pollution regulations to include requirements
that owners or operators of a
"substantial / significant harm facility”
prepare/submit plans for responding to a worst-
case scenario of an oil discharge.

What You Can Do

Report spills, chemical releases, or radiological
incidents by calling the Virginia Department of
Emergency Services. They can be reached 24 hours
a day, seven days a week at 1-800-468-8892 or
(804)674-2400.
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Abandoned Wells

Improperly constructed and abandoned wells are
considered by health officials to be a threat to
public safety and a potential source of ground
water contamination in Virginia. Improperly
abandoned wells can provide a direct conduit for
surface runoff carrying contaminants. Wells that
are no longer usable or are abandoned must be
properly sealed. Procedures for sealing an
abandoned well are outlined in Virginia's Private
Well Regulations, VR 355-34-100, Section 3.11
Well Abandonment and require that abandoned
wells be totally or partially filled with bentonite
and or cement. Wells that are recommended for
abandonment under the regulations are generally
those found during a lot survey for a septic
system permit or when a homeowner applies for a
permit to install a new well.

Make sure wells no longer in use have been
properly abandoned by following the Well
Abandonment regulations.

What You Can Do

If you use well water, be sure your own well is
properly located, built, and sealed. If you change
to a different water system, be sure that you
abandon your well properly. The Virginia Water
Resources Research Center's publication A Guide
to Private Wells provides information about well
location, drilling, construction, maintenance, and
abandonment. If you know of any abandoned
wells, report them to your local health official.
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Natural Constituents

Ground water exists with naturally occurring
contaminants. These contaminants reflect the soil
and rock types through which it seeps or flows.
Throughout Virginia, aquifers exist naturally with
levels of sodium and chloride high enough to
cause the water to taste salty. The state's anti-
degradation policy provided by the Water
Control Law reflects differences in the levels of
sodium and chloride occurring in ground water
across Virginia. To provide guidance in preventing
ground water pollution, the Virginia Water
Control Board has set recommended limits for
sodium of 100 milligrams per liter (mg/1) in the
Coastal Plain and 25 mg/1 elsewhere in the state.
Similarly, the state has recommended criteria of
50 mg/1 of chloride in the Coastal Plain and 25
mg/1 for the remainder of the state. The limits are
not enforceable standards but serve as guidelines
to prevent the degradation of ground water
through use by industry and agriculture.

High levels of iron (above the recommended level
of 0.3 mg/l) and manganese (above the
recommended level of 0.05 mg/1) can be found in
ground water across the state.  High
concentrations of these metals are not dangerous,
merely unpleasant. They stain laundry
appliances, plumbing fixtures and clothes and
give food and beverages a metallic taste. Sulfate,
another unpleasant natural constituent, is found
associated with various rock types, particularly
those with pyrite or gypsum. The recommended
level of sulfates is 250 mg/1 (set by the federal
drinking water standards for public water
supplies); higher concentrations have a laxative
effect and can give water an "off" flavor. Water
samples in the Piedmont have contained sulfates
in excess of 2,500 mg/1.

High levels of fluoride are found in Coastal Plain
ground water, and barium, zinc, lead, and copper
in local deposits throughout the state can result in
concentrations in water exceeding recommended
levels. Fluoride provides a good example of the
way that different concentrations of a substance
can cause different human health effects. At a low
concentration in drinking water, fluoride is
thought to help prevent tooth decay. At higher
concentrations, however, it can weaken and
damage teeth and bones and cause mottling of the
teeth.

Radon, an invisible, odorless, radioactive gas
produced from the decay of uranium and radium,
occurs in fractured bedrock and soils throughout
the Appalachian-Piedmont region. Sufficient
doses of radon and its products can result in lung
cancer. Radon easily escapes from water into the
air, and the danger of radon-contaminated water
is not from drinking the water but from breathing
in the radon that escapes. The EPA recommends
that homeowners take corrective action when
indoor radon levels exceed 4 picocuries per liter of
air (4 pci/I). Simple techniques such as aeration
or filtration through activated charcoal filters can
remove radon from water. Because the filters
concentrate the radioactivity, care must be taken
in disposing of them. Radon's parent elements,
radium and uranium, have been linked to bone
cancer. Federal and state regulations allow 5 pci/I
of radium in drinking water.

Two types of naturally occurring bacteria may
cause problems in drinking water systems. Iron
bacteria combine mineral iron or manganese in the
water with oxygen to produce rust-colored
deposits. A brown slime building up on well
screens, pipes, and plumbing fixtures indicates
that high levels of these bacteria are
contaminating the water. Although they don't
cause health problems, they can cause odors,
reduce well yields by dogging screens and pipes,
and corrode plumbing. Sulfur bacteria, which also
occur in soil and geological formations and can
easily get into ground water, use sulfur to produce
some of the same effects caused by iron bacteria.
One type of sulfur bacteria converts sulfur com-
pounds into hydrogen sulfide, the gas best known
for its "rotten egg" smell. It also can corrode metal,
concrete, and other materials. Another type
converts sulfide into sulfur, and the result is a
slime that can clog wells, plumbing, and irrigation
systems.

What You Can Do

Have your drinking water tested. Virginia's public
water systems are required to do bacteriological
analyses at least monthly and a chemical analysis
at least once every three years. Virginians who
rely on private wells for drinking water are not
protected by these requirements. If you're
installing a new well, the Virginia Department of




Health requires a bacterial test. Contact your local
extension or health department office to obtain
the names of water testing laboratories closest to
you, and for instructions on the proper way to
collect and transport water samples for testing.

Water that have been collected

samples
improperly make it difficult to accurately
determine contamination.

Chemical tests may also necessary. Water that is
free of coliform bacteria might still contain nitrate
and chloride at concentrations that exceed the
federal drinking water standards for public water
systems. You should have a test for corrosivity
and inorganic chemicals done at least once,
preferably before you even begin using your water.
An ideal time to have well water tested is before
you move into a new residence. Corrosive or
"aggressive’ water will eat away at pipes,
releasing copper, lead, zinc, or even chromium
into your drinking water. Tests for naturally
occurring minerals, such as manganese and iron,
can be performed by water softener dealers. In
addition to the yearly bacteriological analysis and
an initial test for pH, corrosivity, and a few
metals, your well water should be tested if you
notice any change in its smell or taste.

If you discover that your drinking water is
contaminated, you will need to have an
alternative source. One alternative to using
contaminated water is to buy bottled water.
However, just changing the water you drink may
not solve the problem. New evidence on volatile
organic compounds suggests that certain of these
chemicals may be inhaled or absorbed through the
skin while showering or bathing. Breathing the
vapors may endanger human health, and absorp-
tion of organic contaminants through the skin may

cause the same problems as drinking them in your
water. Another option is to purchase "point-of-
use" or home water treatment systems. Many
techniques are being developed to remove
contaminants from water.

For more information on the national drinking
water standards, and private wells, contact the
Virginia Water Resources Research Center for
these publications: A Guide fto the National
Drinking Water Standards and Private Water
Systems and A Guide to Private Wells.
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Protecting Your Water Supply

People everywhere want clean and safe drinking water for themselves and their families. Throughout this
book, we've presented information that Virginians can use to help protect the state's ground water. Despite
efforts by government at all levels, ground water contamination problems won't be solved immediately.
Take an active role in ensuring the safety of your own drinking water by acting responsibly and educating
yourself about water contaminants. For more information, contact your local health department or
extension agent. The Virginia Water Resources Research Center has publications on private wells, the
federal drinking water standards, and ground water protection available upon request.

U.S. Geological Survey
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South Central

Virginia Department of Environmental Quality (VDEQ) Regions and Regional Offices

VDEQ Central Office
629 E. Main Street
P.O. Box 10009
Richmond, VA 23240
(804)698-4000

FAX: (804)698-4500

Southwest Regional Office
355 Deadmore St.

P.O. Box 1688

Abingdon, VA 24212
(540)676-4800

FAX: (540)676-4899

West Central Regional Office
3019 Peters Creek Rd.
Roanoke, VA 24019
(540)562-6700

FAX: (540)562-6725

Northern Regional Office
13901 Crown Court
Woodbridge, VA 22193
(703)583-3800

FAX: (703)583-3801

Piedmont Regional Office
4949 A. Cox Road

Glen Allen, VA 23060
(804)527-5020

FAX: (804)527-5160

Tidewater Regional Office
5636 Southern Blvd.
Virginia Beach, VA 23462
(757)518-2000

FAX: (757)518-2103

Valley Regional Office
4411 Early Rd.

P.O. Box 1129
Harrisonburg, VA 22801
(540)574-7800

FAX: (540)574-7878

South Central Regional Office
7705 Timberlake Road
Lynchburg, VA 24502
(804)582-5120

FAX: (804)582-5125






