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Introduction

This fact sheet contains guidelines for homeowners and
contractors on the construction and maintenance of
private wells. The guidelines cover construction of “open
rock” wells in fractured rock aquifers.

Open rock wells are the most common type of private
water well in Pennsylvania. The typical well has a steel
casing set in bedrock with a borehole that taps
groundwater in the fractures of the rock.

Additional construction precautions beyond those listed
in this fact sheet may be warranted for some wells. A
water well constructed without any precautions may be
adequate; however, the use of these guidelines will
provide better protection of the well owner's water
supply. Proper well siting and construction are probably
the most effective steps a homeowner can take to
protect a private well.

Background

Private water supplies are unregulated in Pennsylvania.
Consequently, homeowners who have their own private
water supplies in Pennsylvania are on their own.

When a new well is drilled, no state requirements for
construction materials, yield or quality apply. State law
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does require drillers to have a valid rig permit and a
Water Well Drillers License. They must also give the
state and homeowner a copy of the Water Well
Completion report. This report describes where, when
and how the well was constructed.

A few local and county governments have adopted
standards for private water supplies (i.e. Chester and
Montgomery Counties). Mortgages associated with
federal housing may require certain water analyses for
the well. Other lending institutions also may have
sampling requirements. But for the most part, private
well owners must take responsible for their own water
quality and for maintaining their well.

Reasons for Concern

Almost half of Pennsylvanians get their water supply
from groundwater. Although some areas have
inadequate amounts of groundwater, sufficient water
supplies for a single family home occur just about
everywhere in Pennsylvania.

The old saying “you never miss the water ‘til the well
runs dry” is true. Except in severe drought, dry wells
don’t happen often in Pennsylvania. What could be said
more often is that “you never miss the well until you have
contaminated water.”



In the past, groundwater was thought to be protected
from contamination by the soil layer. We now know that
is not necessarily true. Water can pass through the soil
with limited filtering of contaminants in many areas (for
example, in areas with shallow bedrock, limestone with
sinkholes, or high water tables). In addition, poor well
construction is increasingly the prime suspect in the
presence of bacterial contamination.

Coliform bacteria are a noted contaminant of concern by
the U.S. Geological Survey (USGS). In a 1996 study of
the Lower Susquehanna River Basin, the USGS found
that “nearly 70 percent of the [146] wells sampled had
total coliform present and thus were not suitable for
drinking without treatment.” The USGS concluded that
poor well construction can allow contaminated surface or
shallow groundwater to directly enter the well.
Complicating this threat is the fact that microbial
contamination can be sporadic and often does not affect
taste, appearance, or odor of the water.

A properly constructed well minimizes the threat of
contamination entering the well, and keeps people
healthy who otherwise might get sick from their own well
water.

What Can You Do?

As a first defense, wells should be sited at least 100 feet
away from sources of contamination such as septic
system leach fields, roads, fuel tank and barnyards.
Ideally, the well will be uphill from these pollution
sources. Combining these isolation distance guidelines
with sound construction practices will go a long way
toward protecting the groundwater quality and the user’s
health.

The homeowner can require the driller to construct a well
that protects the water supply. This is slightly more
expensive than a traditional well with no such features.
However, the increased cost of constructing a “sanitary
well” may be offset by savings associated with better
health of users and protection of the water source, or by
preventing the need for costly treatment equipment in
the future.

Recommended Construction for Open Rock
Wells

Casing — Drillers typically install a steel casing to keep
the loose rock and soil from collapsing into the well.
Properly installed casing also should keep shallow
groundwater and surface water from entering the well.
This water is likely to be contaminated and often enters
the well by flowing down the outside of the casing. The
casing should be new and meet ASTM (American
Society of Testing and Materials) standards. Casing
should be at least 20 feet in length and extend at least
five feet into sound bedrock. Finally, the casing should
extend at least 12 inches above land surface, more if the

area is subject to water accumulations that might enter
the well.

Drive shoe — In most cases, a drive shoe should be used
to protect the casing from cracking and splitting during
installation into bedrock.

Pitless Adapter — This device diverts water laterally
below the frost line from the well to a storage tank. It
allows the well casing to extend above the ground
surface. The pitless adapter should be manufactured by
a reputable company and installed so that it is watertight.

Casing Grout — When a casing is installed down a hole,
an annular space is created between the wall of the
boring and the casing (see figure). If not properly sealed,
the annular space becomes an avenue for pollution to
move into the water supply. To remove this threat, the
annular space should be filled with a watertight sealant,
such as a cement-based grout, or a grout and clay
mixture. The grout prevents contaminated surface water
from seeping down along the casing directly into the
groundwater. To ensure a watertight seal, the annular
space should be filled from bottom to top. This is
typically done by placing a pipe in the annular space and
pumping the sealant as the pipe is withdrawn. The
annular space should be grouted from the casing bottom
to at least the base of the pitless adapter. For long
casing lengths, the driller should grout at least 30 feet of
casing to the pitless adapter.

annlar space

It is recommended that the driller construct the well in
two steps. The first step is the drilling of the hole into firm
bedrock, and installing and grouting the casing. The
second step would be to drill the hole to the desired
depth (after allowing the grout to cure).

There may be instances where grouting could be
effectively done after completing all the drilling. In either
case, care should be given to make certain the casing
seals off shallow water, and that grout is not placed into
the open rock portion of the well.

Development, Yield and Disinfection

The driller should develop the well by cleaning out the
fine material. The driller typically estimates the well’'s



yield at this time. A two- to four-person household
typically requires 125-250 gallons of water per day.

After the development, the driller should disinfect the
well to kill any organisms that may be introduced during
the construction. The driller must provide a copy of the
well construction record to the owner, who should keep it
as a permanent record. Information on the well depth,
water level (with no pumping), well yield and the depth of
the pump should be included. The well should be topped
with a vermin-proof, vented cap that can be locked.

Testing the Water Quality

The water may look fine, but could have undesirable
substances. Sanitary well construction is no guarantee
of safe water quality. If the aquifer is contaminated, then
the construction of the well won't help. For this reason,
the water should be tested yearly for total coliform
bacteria and nitrates. In addition, the well owner may
want to test for additional substances.

Common undesirable substances in groundwater include
coliform bacteria, nitrates, hydrogen sulfide and excess
iron, manganese, lead and turbidity. Volatile organic
compounds and petroleum products are released to the
groundwater from such sources as spills and
underground storage tanks. It is recommended that a
DEP certified laboratory for drinking water be used for
the analysis. A list of certified laboratories can be
obtained from a DEP regional office or website. An
annual check on the water and the well is a good idea.

After the Well is Drilled

The well owner can take precautions to prevent
problems by establishing their own “wellhead protection
areas.” This involves keeping potential contaminants
away from the well.

é Keep livestock or the family pet away from the well.

é Do not dispose of waste into basement or garage
floor drains.

é Take used oil to a recycling center — Never dump it on
the ground. Yes, the oil may have initially come out of
the ground, but it wasn’t from a drinking water well.

é Mix pesticides or paints over a sidewalk or concrete
pad, away from the well; apply fertilizers and
pesticides with caution.

é Be careful where you dispose of waste or where you
wash equipment.

é Don't allow back-siphonage from a container or tank
into a well: Install a backflow preventer or keep hoses
out of mixing containers or tanks.

é Properly dispose of household chemicals and refuse.
Sinkholes are probably the worst place to put trash.
Usually, a sinkhole is a direct connector to ground
water.

é Properly seal old abandoned wells.

é And remember, water drawn from a well most likely
originated nearby as rainfall or snowmelt. Good land
use practices can pay off with good water quality.
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DEP Regional Offices

Southeast Region

Lee Park, Suite 6010

555 N. Lane
Conshohocken, PA 19428
610-832-6059

Counties: Bucks, Chester, Delaware,
Montgomery and Philadelphia

Southcentral Region
909 Elmerton Avenue
Harrisburg, PA 17110
717-705-4708

Counties: Adams, Bedford, Berks,
Blair, Cumberland, Dauphin, Franklin,
Fulton, Huntingdon, Juniata,
Lancaster, Lebanon, Mifflin, Perry and
York

Northeast Region

2 Public Square

Wilkes-Barre, PA 18711-0790
570-826-2511

Counties: Carbon, Lackawanna,
Lehigh, Luzerne, Monroe,
Northampton, Pike, Schuylkill,
Susquehanna, Wayne & Wyoming

Southwest Region

400 Waterfront Drive
Pittsburgh, PA 15222-4745
412-442-4217

Counties: Allegheny, Armstrong,
Beaver, Cambria, Fayette, Greene,
Indiana, Somerset, Washington and
Westmoreland

Northcentral Region

208 W. Third Street, Suite 101
Williamsport, PA 17701
570-327-3675

Counties: Bradford, Cameron,
Clearfield, Centre, Clinton, Columbia,
Lycoming, Montour, Northumberland,
Potter, Snyder, Sullivan, Tioga and
Union

Northwest Region

230 Chestnut Street
Meadville, PA 16335-3481
814-332-6899

Counties: Butler, Clarion, Crawford,
Elk, Erie, Forest, Jefferson, Lawrence,
McKean, Mercer, Venango and
Warren

This fact sheet and related environmental information are available electronically via Internet. For more information,
visit us through the Pennsylvania homepage at http://www.state.pa.us or visit DEP directly at http://www.dep.state.pa.us
(choose directLINK “Drinking Water Publications”).
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