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SUMMARY

The Maryland Department of the Environment’s Water Supply Program (WSP) has
conducted a Source Water Assessment for Sandy Cove Bible Conference Center (Sandy
Cove). The required components of this report as described in Maryland’s Source Water
Assessment Plan (SWAP) are: 1) delineation of an area that contributes water to the source,
2) identification of potential sources of contamination, and 3) determination of the
susceptibility of the water supply to contamination. Recommendations for protecting the
drinking water supply conclude this report.

The source of Sandy Cove’s water supply is a confined aquifer, known as the
Potomac aquifer. The system currently uses two wells for public supply. The Source Water
Assessment Area was delineated by the Water Supply Program using U.S. EPA approved
methods specifically designed for each source.

Potential sources of contamination within the assessment area were limited to on-site
sewer dispoal. Previously drilled wells that are no longer in use, or that are poorly
maintained, may provide a route for contaminants in the shallow aquifer to reach the
confined aquifer. Figures showing land uses within the Source Water Assessment Area are
attached at the end of the report.

The susceptibility analysis for Sandy Cove’s water supply is based on a review of the
water quality data, potential sources of contamination, aquifer characteristics, and well
integrity. It was determined the Sandy Cove’s water supply is not susceptible to
contamination by inorganic compounds, volatile organic compounds, synthetic organic
compounds, or microbiological contaminants. It is recommended, however, that Sandy Cove
work with the Cecil County Environmental Health Department to ensure that all unused
wells on their property are properly sealed.

il



INTRODUCTION

The Water Supply Program has conducted a source water assessment for the Sandy
Cove Bible Conference Center (Sandy Cove) water supply in Cecil County (Figure 1). The
Sandy Cove water supply is considered a nontransient noncommunity (NTNC) water system,
which is defined as a public water system that regularly serves at least 25 of the same
individuals over six months per year. The facility owns and operates its water supply system.
The primary use for the water is drinking water and sanitary facilities for the conference
center. There are 35 employees at the conference center.

WELL INFORMATION

There are six wells on the Sandy Cove property, however, only two of the wells are
used to serve as public water supply for the conference center. Information about the wells
was obtained from the Water Supply Program’s database, site visits, well completion reports
and sanitary survey inspection reports. A review of well data and sanitary surveys of Sandy
Cove’s water system indicates that the wells were drilled in 1988 and 1994 and should meet

current well construction standards.

SOURCE PERMIT |TOTAL|CASING| YEAR
DEPTH| DEPTH

ID NO (ft) (ft) DRILLED
01 CE940143 97 77 1994
02 CE813759 93 83 1988

Table 1. Sandy Cove Well Information.

Sandy Cove has a Water Appropriation Permit that allows it to use an annual average
0f 46,000 gallons per day (gpd) and an average of 78,000 gpd during the month of maximum
use. Most of the water is used for visitors at the conference center. It is estimated that the 35
employees of the conference center use an annual average of about 700 gpd and an average
0f 1000 gpd during the month of maximum use.

HYDROGEOLOGY

Sandy Cove is located in the Coastal Plain Physiographic Province. This region is
underlain by unconsolidated gravel, sand, silt and clay. The strata, such as those that are
composed primarily of sand and gravel, yield substantial quantities of water to wells and are
termed aquifers. Confining beds are usually composed primarily of silt and clay. In areas
like the Atlantic Coastal Plain, where alternating layers of sand and clay occur, water
becomes stored at great depths by over and underlying impermeable layers. The hydrostatic
pressure of the water in these layers is greater than atmospheric pressure. In a well drilled to



these layers the high hydrostatic pressure forces water in the well above the top of the
aquifer Such a well is known as an artesian well and the strata that the well is completed in
is known as a confined or an artesian aquifer. The clays that conﬁne the aquifer also protect
the aquifer from contamination from surface sources.

Sandy Cove obtains its water supply from the Potomac Group of aquifers. The
sediments of the Potomac Group are predominantly fine-grained sands, silt and clay with
irregular sections of coarse sands and gravels. The coarser materials, which function as
aquifers, tend to be white to orange-brown, crossbedded, moderately well sorted and
composed mostly of quartz. The surrounding finer materials may partially to fully confine
the aquifer. Sometimes a leaky connection occurs between aquifers that are connected
directly or if separated by thin or silty layers. Sandy Cove’s wells are completed in a
confined aquifer that is protected from surface contamination by clayey strata.

SOURCE WATER ASSESSMENT AREA DELINEATION

The Source Water Assessment Area (SWAA) for Sandy Cove was delineated using
the methodology described in Maryland’s Source Water Assessment Plan (1999) for
confined Coastal Plain aquifers. The method is often referred to as the Florida Method. The
Florida Method is an analytical method devised to calculate the radius of a cylinder of
aquifer material needed to store a volume of water pumped from a well over a specified
period of time. The SWWA was calculated for each well using the following equation:

o
mH
where r = calculated fixed radius (ft)
Q = pumping rate of well (ft 3/yr)
n = aquifer porosity (dimensionless)
H = length of well screen (ft)
t = time of travel (yr.)

reE

The area is a radial zone of transport in the aquifer. A ten-year time of travel is used and
pumping rate and screened intervals are taken into account. Using this method, circular
WHPAs were calculated for the two wells. Well 1 had a radius of 1,200 feet and well 2 had a

radius of 1,700 feet.

Sandy Cove has a water appropriation and use permit (CE1962G001) which allows
them to withdraw an annual average of 46,000 gpd. Their water system serves 35 employees
and their water use is estimated to be about 700 gpd, or about 2% of the appropriation. The
delineated WHPA (Figure 2) based on the full appropriation represents the aquifer zone of
transport in the subsurface as illustrated below. The circles for each well were merged to
produce on larger WHPA with an area of about 2,207 acres.



Pumping Well

Land Surface
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Conceptual illustration of a zone of transport for a confined aquifer

POTENTIAL SOURCES OF CONTAMINATION

In confined aquifer settings, sources of contamination at the land surface are
generally not a threat unless there is a pathway for direct injection into the deeper aquifer
such as unused wells or along well casing that are not intact or have no grout seal. Wells that
are not being used or maintained will eventually corrode and provide a pathway for
contaminants present in the shallow aquifers at higher-pressure heads to migrate to the

deeper aquifers.

Potential sources of contamination identified at the land surface have the potential to
impact the shallow water table aquifer. Based on the MDE databases and a field survey,
wells that are no longer used or maintained present the greatest potential risk to the deep
confined aquifer. Databases maintained by MDE and the Maryland Geological Survey
indicate that at least 10 wells have been drilled on the property during the past century. The
two wells listed in Table 1 are constructed to current standards and well maintained. Four
other wells are believed to be abandoned; however, no well abandonment documentation is
available. Four other wells that are not connected to the distribution system are in use but
may not be regularly maintained. In addition, a supply well belonging to Reach for the Stars
Daycare Center is also present fairly close to the production wells. The land use overlying
the WHPA 1is primarily forested with lesser amounts of residential, agricultural and
commercial land uses. The residential use is served by on-site septic systems, which are
potential sources of nitrates and microbial contaminants to the shallow aquifer. These
sources are not a risk to the deeper aquifer unless direct pathways are created.



WATER QUALITY DATA

Water Quality data was reviewed from the Water Supply Program’s database and
system files for Safe Drinking Water Act contaminants. The State’s SWAP defines a
threshold for reporting water quality data as 50% of the Maximum Contaminant Level
(MCL). If a monitoring result is at or greater than 50% of a MCL, this assessment will
describe the sources of such a contaminant and, if possible, locate the specific sources which
may be the cause of the elevated contaminant level. All data reported is usually from the
finished (treated) water unless otherwise noted. The only treatment used by Sandy Cove is

pH adjustment.

A review of the monitoring data since 1993 for Sandy Cove’s water supply indicates
that it meets the current drinking water standards. The water quality sampling results are
summarized in Table 2.

Nitrate : SOCs VOCs 10Cs (except nitrate)

No.of | No.of | No.of | No.of | No.of | No.of | No.of | No.of
PLANT | Samples |samples >] Samples |samples >] Samples | samples >| Samples |samples >
NO | Collected | 50% MCL | Collected | 50% MCL | Collected | 50% MCL | Collected | 50% MCL

01 18 0 3 0 12 [ 5 0
Table 2. Summary of Water Quality Samples for Sandy Cove’s Water Supply.

Inorganic Compounds (IOCs)
No IOCs above 50% of the MCL were detected in Sandy Cove’s water supply.

Volatile Organic Compounds (VOCs)
No VOCs above 50% of the MCL have been detected in Sandy Cove’s water supply.

Synthetic Organic Compounds (SOCs)
No SOCs above 50% of the MCL have been detected in Sandy Cove’s water supply.

Microbiological Contaminants
All nontransient noncommunity systems are required to conduct quarterly routine

bacteriological sampling for their water supply as required by the Safe Drinking Water Act,
which measures total coliform bacteria. Total coliform bacteria are not pathogenic, but are
used as an indicator organism for other disease-causing microorganisms. A positive routine
sample could be a result of flooding a well, rupturing a water line, insects entering the well,
or introducing contamination while maintaining the treatment system or coliform regrowth
and would require follow-up total and fecal coliform analysis. Coliform bacteria have been
detected in four of the 40 raw water samples that have been taken since 1996. The four
detects occurred between May, 2000 and January, 2002. The well and distribution system
were chlorinated in January 2002. No coliform has been measured since then.



SUSCEPTIBILITY ANALYSIS

The wells serving Sandy Cove’s water supply pump water from a confined aquifer.
Confined aquifers are naturally well protected from activity on the land surface due to the
confining layers that provide a barrier for water movement from the surface into the aquifer
below. A properly constructed well with the casing extended to the confining layer above the
aquifer and with sufficient grout should be well protected from contamination at the land
surface. Wells that are not being used or maintained will eventually corrode and provide a
pathway for contaminants present in the shallow aquifers at higher-pressure heads to migrate
to the deeper aquifers. Only direct injection into the aquifers from point sources within the
source water assessment area like underground injection wells or improperly abandoned
wells could cause a potential contamination threat to the supply. The information that was
used to conduct the susceptibility analysis is as follows: (1) available water quality data (2)
presence of potential contaminant sources in the WHPA (3) aquifer characteristics (4) well
integrity and (5) the likelihood of change to the natural conditions. The susceptibility of
Sandy Cove’s water supply to the various contaminant groups in shown in Table 3, located at
the end of this section.

Inorganic Compounds (IOCs)
While there are sources of nitrate in the shallow ground water in the wellhead

protection area, the wells are screened in a confined aquifer and therefore, the supply is not
susceptible to inorganic compounds.

Volatile Organic Compounds (VOCs)
No VOCs above 50% of the MCL have been detected in Sandy Cove’s water supply.

Based on the lack of identifiable sources the protected nature of the aquifer, Sandy Cove’s
water supply is not susceptible to VOC contamination.

Synthetic Organic Compounds (SOCs)
No SOCs have been detected in Sandy Cove’s water supply. Based on the above

analysis, Sandy Cove’s water supply is not susceptible to SOC contamination.

Microbiological Contaminants
Raw water monitoring for microbiological contaminants is not required of water

systems in confined aquifers because they are considered naturally protected from sources of
pathogens at the land surface. Bacteriological testing for Sandy Cove’s water supply, which
only has treatment for pH, revealed four positive total coliform samples in the water supply
for a period of 20 months. Subsequent chlorination of the well and the distribution system

has remedied the problem.

Based on the above discussion, Sandy Cove’s water supply is not susceptible to
microbiological contaminants.



Is the System

Are Are Contaminants
Contaminant] detected in WQ Susceptible
CONTAMINANT| Sources samples at 50% of [Is Well Integrity| Is the Aquifer to the
TYPE present in the MCL a Factor? Vulnerable? |Contaminant
the WHPA?
Nitrate
YES NO NO NO NO
Inorganic
Compounds
(except nitrate) NO NO NO NO NO
Volatile Organic
Compounds NO NO NO NO NO
Synthetic
Organic
Compounds YES NO NO NO NO
Microbio!ogical
Contaminants YES NO NO NO NO

Table 3. Susceptibility Summary for Sandy Cove’s water supply.

MANAGEMENT OF THE WHPA

Contaminant Source Inventory/Well Inspection

e The system owners should review the potential sources of contaminants within the
WHPA and update them if necessary, including a consideration of historical uses.

e Periodic inspections and a regular maintenance program for the supply wells will
ensure their integrity and protect the aquifer from contamination.

e All unused wells need to be abandoned and sealed.

e Wells that are not connected to the main distribution system also need to be
maintained regularly.

Cooperative Efforts with Other Agencies
e Work closely with Cecil County Heath Department to identify any unused wells in

the WHPA and to ensure that they are abandoned and sealed in compliance with the

State’s well construction standards.

Monitoring

¢ Continue to monitor for all Safe Drinking Water Act contaminants as required by

MDE.




Changes in Use
¢ Any increase in pumpage or addition of new wells to the system may require revision
of the WHPA. The system is required to contact the Water Supply Program when an
increase pumpage is applied for or when new wells are being considered.
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