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SUMMARY

The Maryland Department of the Environment’s (MDE’s) Water Supply Program
(WSP) has conducted a Source Water Assessment for Calvert Manor Healthcare Center,
Inc., a nursing home located about four miles east of Rising Sun in Cecil County,
Maryland (Figure 1). This report delineates the area that contributes water to the well,
identifies potential sources of contamination within the area and determines the
susceptibility of the water supply to contamination. Recommendations for protecting the
water supply conclude the report.

The source of Calvert Manor’s water supply is two wells in the Sykesville
Formation. The aquifer appears to be unconfined at this location. The Wellhead
Protection area was delineated using by the WSP using EPA-approved methods.

Point sources of contamination were identified within and near the assessment
area from field inspections and MDE databases. The Maryland Office of Planning’s
2000 land use map for Cecil County was used to identify non-point sources of
contamination. Maps showing location of the well, potential sources of contamination,
and land use are included at the end of this report.

The susceptibility analysis is based on a review of existing water quality data for
the water system, the presence of potential sources of contamination, in the assessment
area, well integrity and the inherent vulnerability of the aquifer. It was determined that
Calvert Manor’s water supply is not susceptible to inorganic compounds, volatile organic
compounds, synthetic organic compounds or microbiological contaminants. The wells
may be susceptible to radon based on the MCL adopted by EPA but not to other
radionuclides. The water system should properly abandon and seal unused wells as they
may provide a pathway for contaminants to enter the aquifer.

i



INTRODUCTION

The Water Supply Program has conducted a Source Water Assessment for Calvert
Manor Health Care Center, Inc., a 185-bed nursing home, which owns and operates its
own water and septic systems.

As defined as part of Maryland’s Source Water Assessment Plan (SWAP), “large
systems” are community and noncommunity water systems that have water appropriation
and use permits with average annual appropriation permit exceeding 10,000 gpd. Calvert
Manor’s water appropriation and use permit allows for an average annual water use of
13,600 gpd.

HYDROGEOLOGY

Calvert Manor Healthcare Center, Inc. is located southeast of the Piedmont
Physiographic Province. This region is underlain crystalline igneous and metamorphic
rock.

The geologic formations underlying Calvert Manor were formerly known as the
Port Deposit Gneiss and Wissahickon Formations and those names remain in use in many
MDE records. However, the area has been remapped by Maryland Geological Survey
(MGS) as the Pelitic Schist Lithofacies of the Sykesville Formation. MGS describes the
formation as “Strongly crinkled, silvery-gray to brownish-gray, fine- to medium-grained
quartz-biotite-plagioclase-muscovite schist, locally garnetiferous. Poorly exposed, but
contacts appear to be gradational with other units of the metasedimenary rock sequence.”
In such rocks, water is stored in fractures and in the overlying saprolite and soils. The
ground water is generally unconfined and the water table mimics the surface topography.
Well yields are dependent on the number and nature of fractures penetrated by the well.
Well depths in the Pelitic Schist typically range from about 17 to 400 feet. Yields range
from 1 to 100 gpm, with median yield around 10 gpm.

WELL INFORMATION

Well information for the system was obtained from the Water Supply Program’s
data base, site visits well completion reports and sanitary survey inspection reports. The
Appendix consists of copies of the applications to drill the wells and the well completion
reports. As indicated in Table 1, Calvert Manor currently has two production wells and
three unused wells.



TABLE 1 CALVERT MANOR HEALTH CARE CENTER, INC WELL INVENTORY

TOTAL | CASING YEAR
WELL # | PERMIT# | DEPTH | DEPTH | DRILLED COMMENTS

WELL 1 CE660217 142° 107° 1965 not in use; behind building, near air

conditioning
units

WELL 2 CE660030 150° 118’ 1965 production well; in front of building,
in lawn area

WELL 3 CE733938 400° 147 1981 not in use; in front of building,
covered by bush in landscaped area

WELL 4 CE650304 123’ 116’ 1965 not in use; protective rails around it

WELL 5 CE812044 275° 137 1986 production well; near parking lot,
protected by concrete poles

SOURCE WATER ASSESSMENT AREA DELINEATION

For ground water systems, a Wellhead Protection Area (WHPA) is considered to
be the source water assessment for the system. As defined by Maryland’s SWAP, the
wellhead protection area for a small public water system whose wells are completed in
fractured crystalline rock is the drainage area that contributes water to the wells. As
Calvert Manor’s wells are located at the top of a hill, a portion of this hilltop was
estimated to supply the water needed for Calvert Manor’s average annual appropriation
of 13,600 gpd. If water level monitoring data were available for this area, the WHPA
could be modified to more accurately reflect ground water flow directions. Figure 2
shows the 41-acre Wellhead Protection Area (WHPA) that was delineated.

POTENTIAL SOURCES OF CONTAMINATION

Potential sources of contamination can be classified as either point or non-point
sources. Examples of point sources are underground storage tanks, ground and surface
water discharges, landfills, animal feeding operations, and ground water contamination
sites. These sites are usually associated with commercial or industrial facilities that use
chemicals that may, if handled inappropriately, contaminate ground water via a discrete
point location. Non-point sources are associated with land use practices, such as use of
pesticides, fertilizer, animal wastes or septic systems, that lead to ground water
contamination over a larger area.

Point sources of contamination were identified within and near the assessment
area from field inspections and from MDE Water and Waste Management databases.
Figure 2 is an aerial photograph showing potential sources of contamination near the
WHPA. Table 2 lists the facilities identified from MDE databases, as potential sources of
contamination and their locations are shown in Figure 2. Underground Storage Tanks
(UST) sites were the only sources identified in the WHPA. At three sites, heating oil is
stored on site in underground tanks registered with the MDE Waste Management
Administration.




TABLE 2. POTENTIAL CONTAMINANT POINT SOURCES WITHIN THE

CALVERT MANOR WHPA
ID | Type Site Name Address Potential Status
Contaminant
1 UST | Calvert Manor | 1881 Telegraph Rd. VOC 4,000 gal.
heating oil tank
2 | UST | John Laugh 27 Walnut Garden Rd. | VOC 2,000 gal.
heating oil tank
3 | UST | Calvert Elem. |79 Brick Meeting Rd. | VOC 10,000 gal.
School heating oil tank

The Maryland Office of Planning’s 2000 land use map for Cecil County was used
to identify non-point sources of contamination (Figure 3). Three land use categories were
identified within the delineated WHPA: commercial/institutional, cropland and forest
(Table 1). The predominant land uses are commercial and cropland.

TABLE 3. LAND USE SUMMARY FOR THE WELLHEAD PROTECTION

AREA
Land Use Categories Total Area (acres) Percentage of WHPA
Commercial/Institutional 23.8 57.9
Cropland 17.2 41.9
Forest 0.1 0.2

A review of Maryland Office of State Planning’s Cecil County Sewer Map
(Figure 4) shows that Calvert Manor operates a private sewer system with an on-site
drainfield receiving the treated wastewater and that there is no planned municipal service
to Calvert Manor, to its WHPA or to any of the surrounding area. Calvert Manor’s drain
field, located north of the facility, is not within the WHPA. Surrounding properties are
served by private septic systems.

TABLE 4. SEWER SERVICE SUMMARY FOR THE WELLHEAD

PROTECTION AREA
Sewage Service Area Total Area (acres) Percentage of WHPA
Area Served by Calvert Manor 22.8 55.6
No Planned Service 18.3 44.4
WATER QUALITY DATA

Water quality data from the Water Supply Program’s (WSP) database was
reviewed for Safe Water Drinking Act (SWDA) contaminants. In accordance with
Maryland’s SWAP, data submitted by the owner/operator of the system was compared
with the Maximum Contaminant Levels (MCLs). If monitoring data is greater than 50%
of the MCL, the assessment will describe the typical sources of that contaminant and
locate the possible sources of the contaminant for this site. Calvert Manor’s only water
treatment is chlorination.




Inorganic Compounds

No inorganic compounds have been detected in quantities greater than 50% of the
MCL. Low levels of barium have been detected twice and fluoride has been detected
once. Their presence is generally attributed to leaching of naturally occurring minerals in
the aquifer rocks.

Nitrate levels ranging from 0.9 to 4.2 ppm were detected in all inorganic sampling
from 1993 to present. Even though nitrates have never exceeded 50% of the MCL of 10
ppm, their consistent presence is of note. Their presence is attributed to a agricultural
chemicals and fertilizers applied to the surrounding cropland and/or septic effluent from
nearby septic systems. There is no apparent trend in the data and the levels are well
below established regulatory standards.

Radionuclides

Radionuclides have been measured several times since 1992. There is currently
no MCL for radon 222, however, EPA has proposed a MCL of 300 picocuries per liter
(pCi/L) or an alternate of 4,000 pCi/L for community systems if the State has a program
to address the more significant risk from radon in indoor air. Only one measurement
exceeded 50% of the MCL. In 1996, radon 222 was measured at 1195 pCi/L which is
above the lower proposed MCL of 300 pCi/L but less than 50% of the upper proposed
MCL of 4,000 pCi/L. A neutral pH of 6.9 was measured at the same time. The high
radon 222 is attributed to decay of naturally occurring minerals, like uranium, in the
surrounding rocks.

Volatile Organic Compounds (VOCs)
VOCs have been sampled on thirteen occasions. Trichloroethene, the only VOC

detected, was measured at 0.7 in 1994.

Synthetic Organic Contaminants
No synthetic organic compounds have been detected in the monitoring conducted

at this water system.

Microbiological Contaminants

Routine bacteriological monitoring, which measures total coliform bacteria, is
conducted in the finished water for each community water system on a monthly basis.
Since Calvert Manor uses disinfection for treatment of its water supply, the negative
bacteriological results may not be reflective of the quality of raw water from the wells.
Total coliform bacteria are not pathogenic but are used as an indicator organism for other
disease-causing microorganisms. No microbiological contaminants have been detected.
Raw water bacteriological testing was conducted in 1999 on both Wells 3 and 5. No total
or fecal coliform were detected in the raw water.



SUSCEPTIBILITY ANALYSIS

The wells serving Calvert Manor were completed in a unconfined crystalline rock
aquifer. Wells completed in unconfined aquifers are generally more susceptible to
contamination from surface sources. The susceptibility of source water to contamination
is based on the following criteria: 1) the presence of natural and anthropogenic
contaminant sources within the WHPA; 2) water quality data; 3) well integrity and 4)
aquifer conditions. The susceptibility of Calvert Manor’s water supply to various
contaminants is shown in Table 5.

Table 5. Susceptibility Chart for Calvert Manor Water Supply

Are .
i Are Contaminants Is the System
CONTAMINANT | Contaminant | “ . cedinwa | 'S Well Isthe | g, sceptible to
Sources 6 Integrity a Aquifer
TYPE present in the samples at 50% of Factor? [Vuinerable? the
the MCL? *| Contaminant?
WHPA?
Inorganic
Compounds ) YES NO NO YES NO
Volatile Organic
Compounds YES NO NO YES NO
Synthetic Organic
Compounds NO NO NO YES NO
Radon YES YES NO YES MAYBE=*
Radionuclides NO NO NO YES NO
Microbiological
Contaminants YES NO NO YES NO

*depending on the MCL selected for adoption by EPA

No IOC’s were reported above the 50% MCL in any of the water samples
analyzed. Approximately 44% of the area within the WHPA is supplied by private on-
site septic systems which can possibly cause nitrate pollution, however no concentrations
of nitrates above the 50% MCL have been reported and no upward trends are noted. The
water supply at Calvert Manor is not susceptibile to IOC’s.

No VOC’s greater than 50% MCL have been reported in the WHPA. While
heating oil tanks were observed within the WHPA, the oils consist of heavy molecular
weight compounds and little VOC’s. Based on available water quality data, the lack of
point sources, the Calvert Manor water supply is not susceptible to VOC’s.

No SOC’s have been detected in the Calvert Manor’s water supply. The only
SOC sources are herbicides and pesticides that potentially be used by Calvert Manor or



any of the other landowners on the WHPA. Calvert Manor’s water supply is not
susceptible to SOCs.

No microbiological contaminants have been detected in Calvert Manor’s raw
water. Based on the water quality data, Calvert Manor’s water supply is not susceptible
to bacteria or protozoans like Cryptosporidium or giardia.

Radon 222 is the only radionuclide detected in Calvert Manor’s water samples.
Its presence is most likely due to naturally occurring uranium minerals in the underlying
bedrock. Based on the lower proposed MCL for radon, Calvert Manor’s water supply
may be susceptible to radon 222, but not to other radionuclides.

MANAGEMENT OF SOURCE THE WATER ASSESSMENT AREA

The wells serving Calvert Manor Healthcare Center appear to be in good
condition. Water quality testing indicated the presence of only one naturally occurring
radionuclide. Although nitrates are low, they are consistently present and may be a result
of local agricultural practices or leaching from one or more septic systems in the area.
Recommendations for maintaining the integrity of this system are listed below:

e Continue maintenance and protection of the wells.
e Ensure that all underground tanks are tested for leaks on a regular basis.
e Continue monitoring for VOCs, IOCs, SOCs and radionuclides.

o Annual sampling for microbiological contaminants is recommended. It is a good
indicator of the integrity of the wellhead.

e The Consumer Confidence Report should list that this report is available to the
general public through their public library or by contacting MDE.

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

o All water systems should have a Contingency Plan for their water system.
COMAR 26.04.91.22 requires all community water systems to prepare and
submit for approval a plan for providing a safe and adequate drinking water under

emergency conditions.

e The water supplier should properly abandon and seal wells that are unused in
accordance with State well regulations.
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Figure 3. Land Use Map of the Calvert Manor Wellhead Protection Area
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Figure 4. Sewer Service Map of the Calvert Manor Wellhead Protection Area
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