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Section 1
| ntroduction

This Source Water Protection Plan (SWPP) was prepared for the Town of Elkton by S.S.
Papadopulos & Associates (SSP&A) and Chesapeake Environmental Management (CEM). The
plan was initiated and funded by the Maryland Department of the Environment (MDE) under
Purchase Order # P2400301.

In the early 2000s, the MDE completed or contracted out completion of Source Water
Assessments (SWAAS) for public water systems (PWS) across the state. These reports were
developed in accordance with Maryland’ s Source Water Assessment Plan (1999). The content of
these reports included

e Delineation of Source Water Assessment Areas (SWAAYS)
e |dentifying Potential Sources of Contamination, and
e Completing a Susceptibility Analysisfor each PWS source.

MDE completed Source Water Assessments for Elkton’s groundwater and surface water
sourcesin 2001 and 2005, respectively. A significant portion of the current report is an update to
the previous SWAA Reports, including an update to the SWAA delineation. Recommendations
included within this report, however, go beyond those in the original Source Water Assessment
Reports (MDE, 2001 and 2005). To date, the town of Elkton has not adopted an independent
Wellhead Protection Ordinance or incorporated a Wellhead Protection Overlay Zone into its
zoning, athough the latter action has been under discussion with Cecil County (Town of Elkton
Planning Commission, 2010). Recommendations in this report address a number of issues
associated with Wellhead Protection.

In completing this report, MDE provided assistance through access to files, databases,
and GIS data. The report contents were discussed with representatives of Elkton, and public
input was solicited to help ensure that recommendations for Source Water Protection were
consistent with the Town’ s needs and resources.

1.1 Community I nvolvement

Opportunities for public involvement were provided during the course of this project.
The goals and scope of the project were presented at a Town Council Meeting on February 1,
2012 (Appendix A). Public notices prior to this meeting included an announcement in the Cecil
Whig newspaper and in the meeting’ s agenda.
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Section 2
Background

The Town of Elkton is located in east-central Cecil County, at the head of the Elk River,
adjacent to the Delaware Border and approximately 8 miles south of the Pennsylvania Border
(Figure 1). According to the 2010 census, the Town's population was 15,443 people. The
Elkton Public Water System (PWS) is operated by the Town, and serves approximately 6,578
connections including devel opments outside the town boundary.

The town of Elkton encompasses approximately 8.7 square miles at an elevation ranging
from afew feet above mean sealevel in the southern part of the town to about 100 ft MSL in the
northern part. Most of the town is situated within the Upper Elk River watershed, with portions
of its area also within the watersheds for Big Elk Creek and Little EIk Creek, both of which
discharge to the Chesapeake Bay.

Currently the Town obtains its drinking water from two wells (Wells 3 and 1R) and one
surface water intake on Big Elk Creek. A third well, Well 4 was instaled in 2008, and has
recently been permitted, although it is not currently being utilized and is not interconnected with
the Town PWS. A Water Appropriation Permit (WAP) application for an additional well, Well
2R, aso been submitted to MDE, but has not been approved at thistime

2.1 Groundwater and Surface Water Sour ces; System Operations

Currently the Elkton Public Water System (PWS; PWSID 0070011) is permitted to
withdraw 2,600,000 gallons per day (gpd) on average (Table 1). For the two 2 active wells and
surface water intake, the total permitted amount is 2,100,000 GPD. The town aso purchases
water from Artesian Water Company. The purchased water is not evaluated in this report.

Data provided by MDE indicate that since 1979, the Elkton PWS's total water use has
been increasing approximately linearly (Figure 2). Surface water has generally been responsible
for about two-thirds of the total water supply. In the past ten years (2002 to 2011), the Elkton
PWS has appropriated between 294 million gallons and 654 million gallons per year, averaging
about 560 million gallons a year, or about 1.53 million gallons per day. Thisis equivalent to an
extraction rate of 1,064 gallons per minute, on average.

2.2 Previous Source Water Assessment and Protection Reports

In 2000, Advanced Land and Water, Inc. (ALWI) developed a draft Wellhead Protection
Plan (WHPP) for wells 1 and 3, delineating multi-zone wellhead protection areas for each well
and identifying potential sources of contamination (ALWI, 2000). This draft was not finalized.
In 2001, MDE completed a susceptibility analysis for these groundwater sources, based on the
previous WHPP, which concluded that the town’ s water supply was susceptible to contamination
by volatile organic compounds (MDE, 2001). MDE also completed a Source Water Assessment
Plan (SWAP) in 2005 for Elkton's surface water supply source (Big Elk Creek); this report
concluded that the major concerns for the town's surface water supply were turbidity,
disinfection by product precursors, and pathogenic microorganisms (MDE, 2005).
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2.3 Water System Infrastructure

As noted above, the Elkton PWS currently obtains water from up to two wells and a
surface water intake. Surface water withdrawal is limited by a number of conditions, including
the Town’s responsibility to maintain a minimum flowby in Big Elk Creek. The permit also
requires a back-up water supply plan, leading to the town's Artesian Water-Elkton water
distribution systems Interconnection, completed in July, 2009 (Town of Elkton Planning
Commission. 2010). The town currently purchases 250,000 GPD from Artesian Water, with a
maximum purchase of 1,500,000 GPD.

The water supply system has a storage capacity of 3.4 million gallons.
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Section 3
Source Water Assessment

This section of the report provides the updated Source Water Assessment for the Elkton
PWS.

3.1 Hydrogeology and Hydrology

The town of Elkton islocated within the Delmarva Peninsula Region of the Coastal Plain
Physiographic Province, immediately southeast of the Fall Line (Reger and Cleaves, 2008;
Figure 3A). Thisregion consists primarily of unconsolidated sand, silt and clay layers, including
both Cretaceous units of the Potomac Group, and overlying Quaternary sediments. Although
within the Coastal Plain Province, Elkton is near outcrops of consolidated bedrock including
Grays Hill, an erosional outlier of gabbroic bedrock, immediately north of Elkton's water
supply wells.

Water is recharged to the Cretaceous aquifer by infiltration in the outcrop areas to the
west and vertically through sands and gravels in unconfined and confined areas. Elkton’s water
supply wells range in depth from 109 to 271 feet and are completed in the Potomac Group
Aquifer. Because of their relative shallow depths, proximity to the Fall Line, and absence of a
thick, regional aquitard, these wells are classified as semi-confined by MDE.

Geological and geophysical logs in Otton and Mandle (1984) and Otton et al. (1988)
suggest that Elkton islocated in the transition zone between unconfined and confined conditions,
and that Potomac Group water supply wells to the east and southeast are entirely confined. For
the purposes of this study, to be conservative and protective of the groundwater resources, it is
assumed that the Elkton wells are under semi-confined conditions.

3.2 Review of Water Quality Data

Maryland's Water Supply Program provided SSP&A with compiled analytical data
reported for the Elkton PWS from 1990to 2011. For the purposes of this analysis, ten (10) years
worth of data are reviewed (2001 to 2010). Data discussed here are compared to the US
Environmental Protection Agency (USEPA)'s Maximum Contaminant levels (MCLs) and
Maryland groundwater cleanup standards (MDE, 2008).

3.2.1 Volatile Organic Compounds (VOCs)

For the period from 2001 through 2010, 840 VOC analyses were reported for the Elkton
PWS. During thistime period, a number of VOCs were detected (Table 2):

e Tetrachloroethylene (PCE)

e Trihalomethanes
o Bromodichloromethane
o Chloroform
o Dibromochloromethane
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Tetrachloroethylene (PCE) is a chlorinated solvent widely used in dry cleaning and other
industrial processes.The two detections (Table 2) were both from groundwater supplies, but well
below the USEPA’s MCL. No PCE was detected for in the 11 samples reported for the Big Elk
Creek surface water supply (TP-1).

Trihalomethanes are formed when chlorine or other disinfectants used to control
microbial contaminants in drinking water react with naturally occurring organic and inorganic
matter in water. These are regulated as a group — the Total Trihalomethanes (TTHM). The
USEPA has established a Maximum Contaminant Level (MCL) of 80 ug/l for the TTHMs.
Under USEPA’s Stage 2 Disinfection Byproducts Rule (DBR), compliance with this standard is
based upon an annual average value at each location. As shown in Table 2, for the period from
2001 to 2010, there have been 8 exceedances of the TTHM level in finished (treated) water, in
all cases associated with treated surface water from Big Elk Creek. Also, the annual averages
have often exceeded 40 ug/l (1/2 the MCL) including in 2002 when the average was 70 ug/l.
Since 2001, concentrations of TTHM have averaged just around ¥2 the MCL on an annual basis
(Figure 4).

3.2.2 Synthetic Organic Contaminants (SOCS)

Synthetic organic compounds detected in the Elkton Public Water System are
summarized in Table 3. The contaminants detected were:

Atrazine

Benzo (a) pyrene

Dalapon

Di (2-Ethylhexyl) Adipate
Di (2-Ethylhexyl) Phthalate
Dicamba

Ethylene Dibromide (EDB)
Metoachlor

Simazine

All of the SOC detections are associated with TP-01, the treatment plant for Elkton's
surface water source. Di (2-Ethylhexyl) adipate and Di (2-Ethylhexyl) phthalate are plasticizers;
Di (2-Ethylhexyl) phthalate is also a common laboratory contaminant and may not be indicative
of water quality. These two compounds were not detected in excess of relevant groundwater
standards. Ethylene dibromide (EDB) was detected a single time at concentrations approaching
the MCL, but was not detected again. Consequently, the significance of this result is unclear, but
likely reflects atransitory impact from a surface source of contamination.

The remaining compounds (atrazine, dalapon, dicamba, metoachlor, simazine) are all
used as herbicides or pesticides and likely reflect the impacts of agricultural and residential land
use in the region. None of the detections exceeded relevant drinking water standards. While one
detection of ssmazine did exceed ¥2the MCL in 2002, subsequent samples have all been less than
one tenth of that concentration.



@ S.S. PAPADOPULOS & ASSOCIATES, INC.

3.2.3 Inorganic Compounds

Inorganic compounds reported in Elkton's water supply are summarized in Table 4.
Many of these compounds can have both natural and man-made (anthropogenic) sources. None
of the parameters listed in Table 4 have exceeded the relevant standard (MCL) during the time
period from 2001 to 2010. A single exceedance of the secondary MCL (SMCL) by Manganese
in 2001 has not been repeated in subsequent sampling. SMCLs are established only as
guidelines to assist public water systems in managing their drinking water for aesthetic
considerations, such as taste, color and odor. These contaminants are not considered to present a
risk to human health at the SMCL.

Nitrate is a naturally-occurring ion that is also a contaminant associated with agricultural
fertilizers and septic systems/sewage. None of the nitrate measurements reported for Elkton
exceeded the MCL (10 mg/l). One nitrate measurement at TP-01 (Big Elk Creek) exceeded one-
half the MCL (5 mg/l); the nitrate concentration was reported to be 5.2 mg/l in 2011. From the
period of 1993 to the present there appears to be a very slow increase in nitrate concentration
(Figure 4) athough on average, the nitrate levels have remained between 2 and 4 mg/l. The
concentrations in the wells and surface water supplies are similar, with perhaps somewhat lower
concentration on average (2-3 mg/l) in Well 3.

3.2.4 Coliform Bacteria

Total coliforms are a group of closely related, mostly harmless bacteria that live in soil
and water aswell as the gut of animals. The extent to which total coliforms are present in source
water can indicate the general quality of that water and the likelihood that the water is
contaminated with fecal matter from animals or humans. Total coliforms are currently controlled
in drinking water regulations (Total Coliform Rule) because their presence above the standard
indicates problems in treatment or in the distribution system. EPA requires all PWS to monitor
for total coliforms in distribution systems. If total coliforms are found, then the public water
system must further analyze that total coliform-positive sample to determine which specific types
of coliforms (i.e., fecal coliformsor E. coli) are present.

Table 5 summarizes the coliform results for the Elkton system for the years 2001 to 2010.
During this period, no positive detections for total coliform or fecal coliform were reported.

3.3 Source Water Assessment Areas

The Source Water Assessment Area describes the geographic boundary of areas
providing water to public water system sources. As per Maryland's Source Water Assessment
Program Guidance (MDE, 1999), the preferred tool for delineating SWAAS in semi-confined
aquifers is a three-dimensional groundwater model and particle tracking. For this report, we
have developed a MODFLOW model that considers regional hydrogeologic constraints and
accounts for available groundwater level datawithin the Potomac Group aguifer near Elkton
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3.3.1 MODFL OW M odel

The MODFLOW model (Figure 5) is a finite difference grid composed of one layer of
441 rows and 524 columns in map view. Rows and columns are spaced irregularly with
minimum and maximum row size of 20 m and 2400 m respectively. The column minimum and
maximum sizes are 14 m and 25 m respectively. The model origin is located at easting 525800
and northing 171300 (NAD1983 Maryland Coordinate System, in meters) with rotation of 50
degrees. Thetotal area covered by model is 2100 km?.

3.3.1.1 Boundary Conditions

The northwestern boundary of the model, roughly coincident with the Fall Line, is a no-
flow boundary. In addition, the outcrops of bedrock associated with the Gray’s Hill area are also
treated as no-flow boundaries (Figure 5).

Because the Potomac aquifer extends beyond the model edges, water level data from
Otton and Mandle (1984) and Otton et al. (1988) were used to generate aregional potentiometric
map using kriging mapping methods with a linear trend. The model orientation was chosen in
such way that eastern and western boundary follows the flow line and these are treated as no-
flow boundaries.

The same regiona water level map was used to generate General Head Boundary (GHB)
which is present along the southwestern distal edge of the model.

Cross section information and data from Otton and Mandle (1984) and Otton et a. (1988)
were also used to roughly delineate the boundary between unconfined and confined conditionsin
the Potomac aquifer. Northwest of the boundary — in the region of unconfined conditions —
recharge is applied to the model. The recharge package was used to simulate the assumption that
natural recharge of the Potomac aquifer occurs in the unconfined Potomac outcrop area. The
model assumed 45 in of annual precipitation, with 15% apportioned to ground water recharge.

A constant head boundary was chosen to represent surface water features such as Little
Creek, Elk Creek and Elk River. The constant head boundary is based on the assumption that
ground water is in direct connection with surface water features and doesn't fluctuate
significantly over longer periods of time.

Other reports reviewed in developing the model included those by Delaware Division of
Water Resources (2003), Dugan et a., (2008), He and Andres (2011), Martin, (1984), and Talley
(2005).

3.3.1.2 Model Parameters

The primary parameters for this model are the Transmissivity (T) and storage coefficient
(S). The Transmissivity was calculated by applying a steady value of hydraulic conductivity (K)
equal to 24ft/day, and increasing the thickness of Model Layer 1 by 40ft/mile to the southeast,
parallel to the direction of groundwater flow. This imparts a regional gradient on the T value
that ranges from 480 ft*/day to 5,380 ft¥/day.

The storage coefficient used wasl x 10, with an effective porosity value (specific yield)
of 0.2.

Pumping rates used for each of the wells were as follows:

1) Elkton Wells - Average Daily Pumping Amount Permitted (Table 1)
2) Delaware Wells (Artesian Water Co.)
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a. Brendan Farms1 1.296 MGD
b. Brendan Farms 2 1.08 MGD
c. Chesapeake City Road 2 0.324 MGD
d. Chesapeake City Road 3 0.792 MGD
e. Eastern States 1 0.432 MGD
f. Eastern States 2 0.864 MGD
g. Old County Road 1 1 MGD
h. Old County Road 2 15 MGD

3.3.1.3Calibration

After construction of the model, it was tested against available data to ensure that it met
the test for reasonableness. ALWI (2009) reported drawdowns associated with the well testing
program for new Well 4. These were compared to the observed drawdowns in the model to
assist in the calibration process for T and S. A manual calibration was completed. Because of
the relatively small amount of data available, a more sophisticated approach was not warranted.

3.3.2 SWAA Results

Modeling Results are illustrated on Figure 6. The general groundwater flow direction in
the Potomac Aquifer is toward the south and southeast, with localized depressions associated
with the Elkton wells and groundwater supply wellsin Delaware. In Particular, wells of the “Old
County Road” system, which are permitted to pump > 1 MGD per well have a significant impact
on water levels.

As per MDE (1999), particle tracking was implemented on the simulated potentiometric
surface to calculate both 1-year and 10-year travel times toward each of the wells. Because there
is natural variability in, and some uncertainty associated with the groundwater flow direction, the
Source Water Assessment Areas (Figure 6) were calculated by rotating the 10-year particle paths
+/- 60 degrees about the well, and then delineating an envelope about all these potential paths.
The original particle paths are also shown on the Figure for reference.

The resultant source water assessment areas (10-year, Zone 2) consist of three sub-equal
polygons of approximately 910 acres total land area.

For comparison, a polygon is also displayed for each well representing the “Florida
Method” approach, as proposed for use in a confined aquifer (MDE, 1999). To be conservative,
with respect to the downgradient extent of this polygon, they were developed with no
background gradient. As can be seen from Figure 6, the mgjority of the area of the Florida
Method polygons is contained within the envelope developed by particle tracking, with the
exception of well 1R, which islocated in the area of steepest hydraulic gradient.

3.4 Potential Contaminant Sour ces

Point sources of contamination may include businesses, chemical storage/transfer
facilities or other locations that store or have used chemicals with the potential for impacting
groundwater. In August, 2012, staff of Chesapeake Environmental Management (CEM)
completed a survey of the Elkton area to identify any Potential Contaminant Sources (PCYS) that
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might be located within or near the SWAASs. Identification and description of these PCS will
assist in understanding current conditions with regard to threats to groundwater quality and
contribute to the susceptibility analysis.

Prior to the field survey, SSP& A obtained database and shape file layers from MDE and
USEPA to assist in identifying existing and new PCS. These layers include MD Qil Control
Program (OCP) sites, registered generators of hazardous waste (CHS), registered pesticide
dealers, existing and out-of-service underground storage tanks, and Land Remediation Program
sites. These were used to create preliminary maps and tables from which CEM staff worked to
identify existing PCS.

Thirty-seven (37) PCS were identified within 500 feet of the SWAASs in the area (Table
6, Figure 7). These include underground storage tanks (USTS) at gas stations, above-ground salt
storage, diesel tanks associated with diesel generators and gas stations, a car wash, a cemetery
and adry cleaning establishment. In addition, the Elkton WWTP is located within thisarea. This
list is not meant to be exhaustive or to target specific PCS. It isinstead illustrative of the types
of PCSthat are currently within the area of interest, and may remain so in the future.

35Land Use

Both point sources and non-point sources of contamination may be related to land use.
Figure 8 and Table 7 illustrate the land use within the SWAASs for the groundwater sources.
Land use in the SWAAs for Wells 1R and 3 differs markedly from that in Well 4. Because the
former two wells are located closer to the town center and along Route 40, a major transportation
corridor, the land use in these two SWAAs is dominated by commercial/industrial/institutional
use, together with low-medium density residential use. In contrast, the SWAA for Well 4 is
dominated by agricultural and forested lands. The portions of this SWAA within the town
boundaries are, however, also zoned or future residential development (Figure 9). Some areas of
likely future residentia use within the SWAA of Well 4 are currently outside the town
boundaries.

Land use within the Big Elk Creek watershed upstream of Elkton is shown in Figure 10.
This areais approximately 60 square miles (38,660 acres) and consists predominantly of forested
and agricultural land. Lessthan 20% of the land is associated with residential or urban use, and
most of that is found within the Elkton Town boundaries and along major transportation
corridors such as Route 1 in Pennsylvania. Sloto (2002) discussed the quality of groundwater
within the Big ElIk Creek Basin. While surface water and groundwater within a watershed may
show differing characteristics, it is worth noting that water from 10% of the groundwater
samples reported by Sloto (2002) exceeded US EPA’s MCL for nitrate. All of these samples
were obtained from the Wissachickon schist, which underlies most of the watershed in
Pennsylvania, and may be open to direct communication with surface water through fractures.
The median concentration of nitrate reported by Sloto (3.6 mg/l) is similar to that reported for the
Elkton PWS (Figure 4).

Water and Sewer Service areas for Elkton are represented in Figure 11, and largely
follow the land use divisions previously discussed. Approximately two-thirds the land area
within the SWAAs currently receives water and sewer service from the Town. Within the
SWAA for Well 4, there is amost no current water or sewer service as this area is sparsely
developed. Future development may alter this extent of services.
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3.6 Susceptibility Analysis

As outlined in MDE’s Source Water Assessment Program Plan (1999), the goal of a
Susceptibility Analysisis to assess the potential for a water supply source to be contaminated at
concentrations that would pose a concern or be affected in a way that is detrimental to the
operation, health of consumers, or long-term viability of the supply. The methodology relies on
existing water quality data, and an evaluation of potential contaminants of concern and their
sources. Specifically, if any potential contaminant of concern exceeds %2 the Federal MCL for
10% of the results, a more detailed evaluation is warranted.

Because the Elkton PWS relies on wells open to a semi-confined aquifer and surface
water for its water supplies, all of these sources are potentially susceptible to contamination from
surface sources. The point sources previously identified in or near the SWAAs include potential
sources of gasoline, motor oil, other man-made chemicals, and nitrates. Contaminants detected,
including PCE, pesticides, and elevated nitrate are all consistent with a water supply that is
susceptible to surface contamination.

10
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Section 4
Existing Provisionsto Protect Groundwater

This section addresses existing provisions in place to protect Elkton’s water supply, and
provides recommendations for additional, improved or revised items.

4.1 Cecil County Water Resour ces Element (WRE)

The Cecil County Water Resources Element of its Comprehensive Plan was adopted in
2010. The Plan documents the existing resources available for public water supply and goals for
developing additional water supply capacity. There are concerns voiced in the plan regarding
potential shortages for the 2030 population projection. The Water Resources Element does not
discuss specific goals for water supply/quality protections in source water assessment areas.

4.2 Town of Elkton Comprehensive Plan

The Town of Elkton Comprehensive Plan completed in 2010 is consistent with the
county established goals stated in the Cecil County Comprehensive Plan. The Elkton
Comprehensive Plan also focuses on water supply capacity and goals for meeting water demands
for the 2030 growth projection, and redundancy in the water system supplies. The 2010 Elkton
Comprehensive Plan refers to a draft Wellhead Protection Overlay Zone which would serve as a
regulatory means of protecting both the quantity and quality of Elkton’s water supplies. The
draft Overlay Zone has not been implemented.

4.3 Town of Elkton Hazard Mitigation Plan

The Town of Elkton maintains a Hazard Mitigation Plan (HMP), most recently updated
in 2009 (Town of Elkton Hazard Mitigation Planning Committee, 2009). This plan identifies the
emergency facilities available to Elkton, and identifies vulnerable facilities, including
environmentally sensitive areas. A stated goal of the HMP' s mitigation strategy is to “maintain
the flow of safe water to the town of Elkton and surrounding water service area’. The specific
objectives under this goal harmonize well with this Source Water Protection Plan, and include

e periodic checks for hazardous materials in the subsurface, and
e community education on water conservation and water restriction levels.

11
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Section 5
Recommendations for Source Water Protection

The following recommendations are provided for Protection of Elkton’s Source Water..
It is recognized that the Town has limited control on land use or other factors impacting Source
Water Protection outside its boundaries, but this issue is addressed through recommendations to
work with Cecil County and other interested parties.

5.1 Contingency Planning

The SWAAs for Well 1R and Well 3 coincide with the Elkton business district along
Route 40. Consequently a number of current and future point Potential Contaminant Sources are
located in or near those SWAAs. The Well 4 SWAA, while currently in a less developed
location may in the future be the locus of both point and non-point sources of contamination.
Consequently, it is important that the Town of Elkton include the potential for contamination of
these water suppliesin its contingency planning.

The Town of Elkton maintains a Hazard Mitigation Plan (HMP), most recently updated
in 2009 (Town of Elkton Hazard Mitigation Planning Committee, 2009). This plan identifies the
emergency facilities available to Elkton, and identifies vulnerable facilities, including
environmentally sensitive areas. Sensitive areas cited that are relevant to this report include

e Wellhead Protection Areas
e Areassurrounding Big Elk and Little Elk Creeks
e Watershed upstream of the Big Elk Creek

The HMP also notes that freight rail tracks that may carry hazardous materials run near
the Town’s water supply, athough the Town has experienced relatively few incidents related to
hazardous materials in the past. A stated goal of the HMP' s mitigation strategy is to “maintain
the flow of safe water to the town of Elkton and surrounding water service area’. The specific
objectives under this goal harmonize well with this Source Water Protection Plan, and include

e periodic checksfor hazardous materials in the subsurface, and
e community education on water conservation and water restriction levels.

This HMP forms a solid basis on which to expand on specific responses needed to
address potential impairments to water quality and supply. Proposed amendments to the town’s
HMP are presented below.

5.1.1 Contamination Contingency Plan

In Elkton, emergency response is provided through a partnership between volunteer fire
departments and Cecil County Department of Emergency Services (CCDES). CCDES
coordinates 911 emergency communications, emergency medical services, emergency
management, hazardous material response, electronic support services, and training and
education. The Singerly Fire Company provides fire and rescue services in Elkton. This fire
company also has reciprocal fire fighting arrangements with surrounding communities.

12
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The Headquarters for the Cecil County Emergency Management and Civil Defense
Agency is located in the Upper Chesapeake Corporate Center in Elkton. This agency provides
central communications for all emergency services, including fire, rescue, and ambulance service
and maintains a 24-hour communication center from which police, fire, ambulance, and other
emergency service can be dispatched and coordinated. The agency prepares an Emergency
Response Plan for Cecil County.

It is recommended that the Town of Elkton develop a brief addendum to the existing
HMP that defines the actions to be taken, in coordination with the County, State and Federal
Agencies, in case of a significant emergency or disaster within the Town’s corporate limits that
impacts water quality. It is recommended that emergency response responsibilities are closely
aligned to the day-to-day responsibilities of each responsible entity. The plan should therefore
assume, that due to the Town’s limited resources, the County will be called upon to assist in
responding to significant incidents in the town.

Recommendations for Designated Department for addressing incidents relative to this
SWPP are:

Type of Incident Designated Department
Hazardous Material Cecil County Dept. of Emergency Services
Pipeline Spill / Fire or Explosion Cecil County Dept. of Emergency Services
Water distribution / Water Quality Town of Elkton, Town Manager

Under scenarios that might pose arisk of contamination to groundwater or surface water
supplies (spill, explosion, leak) any immediate threat to human health will be most appropriately
addressed by the County Dept. of Emergency Services. The longer-term, potential threats to
drinking water supplies are appropriately addressed by the Town; these responsibilities would
include addressing water and sewer infrastructure, and ensuring the continued supply of potable
water.

5.1.2 Emergency Contact Lists

It is recommended that the Town maintain an updated contact list for individuals and
office responsible for overseeing any aspect of water contingency response:

e Cecil County Dept. Of Emergency Services (pipeline spill/release, hazardous material
release [including gasoline or other substances stored in tanks])

e Elkton Volunteer Fire Department (fire and emergency response)

e Town Manager (responsible for overseeing water supply and water quality)

e Town Manager (responsible for communicating with public)

5.1.3 Known PCS

It is recommended that the HMP be updated to include all PCS identified in or near the
SWAAS, asoutlined in this report and future updates. Appropriate content includes

13
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e Figure 9 and Table 7 from this report, and similar figures, as updated in future Source
Water Protection Plans

5.14 Stepsfor Alerting the Public
Steps necessary to aert the public to water quality or water supply issues will be outlined.
These will include existing measures currently used for public notification including
e Town emergency siren, and
e Electronic signsin public areas

In addition, as other measures become available, such as text alert system, these will be
implemented and the Contingency Plan will be updated as appropriate.

5.1.5 Alternate Water Supply for | mpacted Sour ce(s)

In cases where the water supply to a well or surface water source is threatened, the Town
will take steps necessary to replace that water until the problem can be solved. Under the
existing infrastructure, the town currently maintains an interconnection with Artesian Water
Company supply which can be tapped in case of emergency. In addition, the town’s 3.4 million
gallons of storage are an additional backup supply.

5.2 Planning

5.2.1 Wellhead Protection Ordinance

It is recommended that the Town of Elkton implement a Wellhead Protection Ordinance
(WHPO). The Wellhead Protection Overlay Zone identified in the Elkton Comprehensive Plan
should be incorporated in the ordinance to protect water supplies within the SWAAs. The
concept of Wellhead Protection Areas as defined by Source Water Protection Areas should be
incorporated to protect water supply capture areas, and should include protection for water
quality aswell as water quantity.

Allowed, prohibited, and conditional land uses within the SWAAs should be incorporated
into the WHPO. These land uses may be delineated by Zone, with Zone 1 representing the 1-
year travel time polygons, and Zone 2 representing the 10-year travel time polygons, which are
equivalent to the Source Water Assessment Area. In addition, the implementation of Best
Management Practices (BMPs) are recommended for Zones 1 and 2, as part of the requirements
for conditional use. Suggested language for the WHPO is provided in Appendix B to this report.
This text was developed from a model WHPO created by the MDE (MDE, 2007), and
incorporate the concepts outlined above.

5.2.1.2 Additional Requirementsfor Petroleum Storage

Per federal and state law (the Clean Water Act of 1990), facilities that store more
than 1,320 gallons of oil or petroleum-based liquids aboveground or more than 42,000

14
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galons of oil underground, and which could impact navigable waters, are required to
have a SPCC (Spill Prevention, Control, and Countermeasure Plan). A SPCC Plan
identifies practices related to the storage and management of oil and oil tanks, and
response procedures in the event of a spill. It is recommended that PCSs within the
SWAASs be required to file copies of their SPCCs with the Town and that they be updated
in the Town files as the SPCCs are updated and/or ownership or land use changes. This
provision has been included in the model WHPO language of Appendix B.

5.2.2 Digital I nfor mation/M apping Resour ces

It is recommended that the Town continue to support and/or develop mapping and
Geographic Information Systems (GIS) resources. This effort will alow local government to
maintain and update high-precision geographic information related to SWAAS, water resources,
PCS locations, potential effluent sources, and aso provide the ability to generate custom maps.
It is recommended that the SWAAs (as currently defined and subsequently updated) be
permanently incorporated into the zoning and planning process as arequired GIS layer.

These maps can be useful in communicating information to the public and decision
makers as it regards water policy and emergency response. At a minimum, the Town should
maintain hard copy maps that depict the boundaries of the SWAAS, PCS, critical infrastructure,
emergency transportation options, and areas of high vulnerability.

5.2.3 Source Water Assessment Areas and Source Water Protection Planning

It is recommended that the Town update the delineation of SWAAS, and complete a new
inventory of Potential Contaminant Sources and anew Susceptibility Analysis at regular interval;
an interval of every 6 years, coincident with revision to the Water Resources Element of its
Comprehensive Plan is recommended. This interval will be sufficient to account for identifying
new trends in groundwater monitoring data, zoning and land use. An updated Source Water
Protection Plan should be completed and provided to the town council after each review.

Between the completion of each new SWPP, the Department of Public Works and the
Department of Planning should work together to implement the recommendations of the most
current SWPP, including prohibited and accepted land uses within each SWAA.

Coincident with this review of water supply susceptibility, the Town of Elkton should
continue to review the WHPO regulations approximately every five years. This will provide the
Town with the opportunity to adjust items such as the prohibited land uses and will help to
ensure that the WHPO regulations remain viable to implement.

5.2.4 New Development

It is recommended that the Town of Elkton continue to review and implement zoning and
permitting requirements that address the needs for water supply capacity and quality protection.
The Town should continue to preserve buffers for existing water supplies and identify
opportunities for buffer protection of any new water supplies. The following recommendations
address possible changes to zoning and permitting requirements that may improve source water
quality.

15
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e Coordinate with regional planning groups/activities — It is recommended that the
Town identify opportunities to work with regiona planning organizations to
participate in efforts such as the development of watershed planning and protection
activities, especially as applied to the Big Elk Creek watershed. Additionaly,
regulations that expand or contract the development envelope in the Elkton service
area should be considered as it affects the quantity and quality of the groundwater.

5.3 Transfer On-Site Septic to Regional System

It is recommended that the Town continue to promote the transition of residential lands
and businesses from on-site septic disposal to regional wastewater treatment facilities. This
transition will help to reduce the potential for contamination of groundwater resources. Any
future expansion of the service area should attempt to transition new parcels into the regional
wastewater treatment facility.

This should be addressed by focusing on those lands that are within new or existing
sewer service areas but are not yet connected, identifying new development adjacent to existing
sawer infrastructure, then looking at expansion of the service areas. Thiswill also help the region
meet other nutrient reduction goals such as the TMDL regulations. Because most of the SWAAs
without current sewer service are outside of town boundaries, this may require cooperation with
the County and private devel opers.

5.4 Public/ Gover nmental Interaction

Public education and participation are essential parts of water resources management, as
noted in the town's HMP. It is recommended that the Town Council and/or Administrator
appoint an individual or agency to be responsible for communicating the importance of
groundwater protection amongst the citizens and business interests of the Town. The Elkton
Department of Public Works (DPW) aready engages in public outreach in association with its
municipal storm sewer permit (M4 Permit), and thus is already situated to implement public
education through the DPW.

The DPW should develop an outreach strategy that is focused on educating residents on
how water issues affect each of them and how they can take steps to minimize their impacts.
These efforts should include the development of educational materials and their distribution
(with, for example, water quality reports and water bills), outreach events (sponsoring Water
Day-type events at local schools to educate children), and sponsoring commercial programs
designed to highlight local businesses who voluntarily enter into water protection or conservation
programs.

5.5 Develop Signage for the Recharge Zones

It is recommended that the Town of Elkton develop signage that indicates what areas are
located in the Recharge Zone. These signs should be placed along main roads and within
residential developments. The road signs can explain to the public that they are entering a
protected drinking water watershed and provide contact info which can help people to identify
and report spills.
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5.6 Land Acquisition and Easements

5.6.1 Acquisition of Land

The Town of Elkton, in conjunction with Cecil County and/or state agencies, should
pursue the acquisition of additional lands within the SWAAs and/or watersheds of concern. The
return on investment for these sources should be measured by proximity to the sources, relative
size of the parcel, and by the opportunity to create or preserve natural areas on that site.

5.6.2 Creation of Easements

It is recommended that The Town strive to create conservation easements on parcels that
offer opportunities to improve water quality. These conservation easements could be offered
with terms similar to agricultural easements offered by the Maryland Department of Agriculture
in that they have a 25 year life-span and offer tax incentives to the property owner for their
creation and maintenance. These easements should prohibit the development of any structures or
utilities within the preserved areas. The existing land use should be considered when evaluating
potential properties since those with inherent water quality risks, such as Agricultural use with
high nutrient and/or bacteria concerns, are not preferred.

5.6.3 Funding Opportunities

It is recommended that the Town pursue means of outside funding water quality
improvement and community outreach efforts to offset additional costs incurred by protection
measures and recommended actions identified. EPA and MDE provide opportunities for grants
and loans through various programs targeted for specific purposes. Table 9 provides information
pertaining to each funding opportunity and contact information to pursue funding.

5.7 Implementation Schedule

Table 10 is a matrix summarizing the results of this report. It includes a listing of
possible threats to water quality and supply, recommended actions, together with estimated costs,
sources of funding, and schedule. Some potential costs and schedules are poorly defined at this
time, and dependent upon further Town action. These are noted as“TBD” in the table.

17



@ S.S. PAPADOPULOS & ASSOCIATES, INC.

Section 6
Conclusionsand Summary

The Source Water Assessment for Elkton’s Public Water System has been updated to
account for the current permitted water withdrawals, and for the addition of Well 4. New Source
Water Assessment Areas (SWAAS) have been delineated using MDE'’ s prescribed method of 3D
groundwater modeling and particle tracking. The SWAAs comprise about 911acres associated
with3 permitted groundwater sources and 38,660 acres (partly in Pennsylvania) upstream of the
Big Elk Creek surface water intake.

The susceptibility analysis for the Elkton PWS finds that all of the groundwater and
surface water sources are potentially susceptible to surface contamination, including VOCs,
IOCs, and SOCs. Detections of VOCs and SOCs in the past ten years have not been above
MCLs, and therefore do not exceed statutory levels, but they do indicate the potential for
contamination from both point source and distributed contamination.

Nitrate levels, while below both the MCL of 10 mg/L and MDE'’ s susceptibility flag of 5
mg/L are somewhat elevated and increasing slowly. The source of this nitrate is most likely
associated with surface land use such as agricultural activities within the Big Elk watershed and
the groundwater SWAASs. The reported concentrations are similar to those observed in both
surface water and groundwater of the Big Elk Creek watershed.

Elevated levels of TTHMs - greater than %2 the MCL (or 40 ug/L), have been observed
regularly over the past decade, although the maximum values have generally fallen dlightly since
2001. These levels are associated with chlorination treatment of sources - primarily the surface
water sources - rather than a specific anthropogenic source.

Recommendations to the town of Elkton include the following:

e Update the Towns Hazard Mitigation Plan (HMP)

o with abrief addendum that defines the actions to be taken, in coordination
with the County, State and Federal Agencies, in case of a significant
emergency or disaster within the Town’s corporate limits that impacts
water quality.

o maintain an updated contact list for individuals and office responsible for
overseeing any aspect of water contingency response

o include Figures and Tables from this and future Source Water Protection
Plans that identify Potential Contaminant Sources

o Outline the response the Town will take in case of any water related
emergency, including a generalized set of actions, public notification, and
provisions for alternate water supply

o Implementation of a Wellhead Protection Ordinance (WHPO) that delineates two
zones, based upon SWAASs, and defines acceptable, prohibited, and conditional
land uses (based upon BMPs) in each zone

e Periodic updating of the Town’'s Source Water Protection Plan coincident with
updates to the Town’s Comprehensive Plan and WRE

e Continuing to update and maintain information on source water protection in the
Town’'s GIS, mapping, and planning resources
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Identification of opportunities to work with regional planning organizations to
participate in efforts such as the development of watershed planning and
protection activities, especially as applied to the Big Elk Creek watershed.
Continued promotion of transition of residential lands and businesses from on-site
septic disposal to regional wastewater treatment facilities

Taking advantage of existing DPW educational activities, and expanding to
include education of the public specifically in regards to Source Water Protection.
Develop Signage for the Recharge Zones to assist in public awareness and
education

Land Acquisition and Easements — where possible
o Acquisition of Land in proximity to wellheads and within SWAAs
o Creation of Easementsin proximity to wellheads and within SWAAs

Take advantage of Federal and State Funding Opportunities to assist in achieving
these goals.
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Figure 8 Land Use in the Source Water Assessment Areas for Wells in the Elkton Public Water System
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Figure 9 Zoning in the Elkton Area
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Figure 10 Land Use in the Big Elk Creek Watershed Upstream from Elkton
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Figure 11  Water Service (A) and Sewer Service Areas (B) in the Vicinity of Elkton
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TABLE 1
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Sour ces of the Elkton Public Water System

SOURCESIN
SOURCESADDRESSED IN THISREPORT PREVIOUS SWAP
REPORTS
Average . .
STt_)ur(cee SoluDrce P:?t Source Name Well Permit WAPID Withdrawal D T?:]aéft) DCatin(?t) Corggltcztlon
yp (Gallons per Day) P P
SW 1 1 Big Elk Creek n/a CE1966S005 1,500,000 N/A N/A N/A Yes
GW 2 2 Well 3 CE045556 CE1961G007 500,000 157 126 12/30/1961 Yes
GW 3 3 Well 1R CE944619 CE2001G026 100,000 109 89 8/1/2001 Yes
GW n/a n/a Well 4 * CE952488 CE2006G024 500,000 271 195 9/3/2008
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TABLE 2 Volatile Organic Compounds (VOCs) and Total Trihalomethanes (TTHM) Reported for the Elkton PWS

A. Non - Trihalomethanes

Contaminant Plant ID Earlies Most Recent Number of Count of Concgn?;(ation
Detect Date Detect Date Analyses Detections (Ug/L)
Tetrachloroethylene 2 August-09 August-09 2 1 0.5
Tetrachloroethylene 3 June-08 June-08 1 1 12
B. Individual Trihalomethanes
. M ax
Contaminant Plant ID Earlies Most Recent Number of Count of Concentration
Detect Date Detect Date Analyses Detections (ug/L)
Bromodichloromethane 1 January-01 November-10 11 10 1.7
Chloroform 1 January-01 November-10 11 10 65.8
Dibromochloromethane 1 March-03 June-08 11 5 1.2
C. Total Trihalomethanes
Number of Exceedances of Exceedances
Contaminant Plant ID Samples One-Half MCL of MCL
P (40 ug/l) (80 ug/l)
TTHM 2950 o* 68 6 6
TTHM 2950 1 20 2 2
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TABLE 3 Synthetic Organic Compounds (SOCs) Reported for the Elkton PWS
Earliest M ost Recent Number of Count of Max
1 H *
Contaminant Plant 1D Detect Date Detect Date Analyses Detections Con(clfglt[z;ltlon MCL
Atrazine 1 May-07 May-07 31 1 0.0004 3
Benzo(a)Pyrene 1 March-06 March-06 32 1 0.02 0.2
Dalapon 1 March-01 March-01 12 1 0.14 200
Di(2-Ethylhexyl) Adipate 1 October-01 October-01 32 1 04 400
Di(2-Ethylhexyl) Phthalate 1 April-01 September-10 384 12 4.5 6
Dicamba 1 April-02 April-04 24 2 0.24
Ethylene Dibromide (EDB) 1 April-07 April-07 13 1 0.04 0.05
Metolachlor 1 May-07 August-09 56 2 0.22
Simazine 1 April-01 April-10 160 5 32 4

* Same as State of Maryland Groundwater Standards for Type | and Type Il Aquifers
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TABLE 4  Inorganic Compounds (I0Cs) Reported for the Elkton PWS
Contaminant of g::::::tr)ns Deli:::ItleI;:te “S:::cﬁ)caetr: Conc:::ltr:'ation Concelvtl'nat:ation mct smcL Units
Aluminum 1 January-01 January-01 0.1 0.1 0.2 mg/L
Barium 10 March-04 January-11 0.0271 0.13 2 mg/L
Chromium 3 March-01 February-09 0.0062 0.01 0.1 mg/L
Combined Radium (226 & 228) 3 April-07 September-10 2 3.5 5 pCi/L
Gross Alpha 3 April-07 September-10 1 5.5 15 pCi/L
Gross Beta 5 January-01 September-10 4 4.9 50 pCi/L
Manganese 1 January-01 January-01 0.07 0.07 0.05 mg/L
Mercury 1 March-10 March-10 0.0005 0.0005 0.002 mg/L
Nickel 1 February-09 February-09 0.016 0.016 0.1 mg/L
Nitrate 24 March-01 January-11 2.2 5.2 10 mg/L
Nitrite 1 April-02 April-02 0.006 0.006 1 mg/L
Radium-226 3 April-07 September-10 0.7 1.6 pCi/L
Radium-228 3 April-07 September-10 1.3 19 pCi/L
Sodium 13 January-01 January-11 9.96 80.3 mg/L
Sulfate 2 April-01 April-02 25 26.7 250 mg/L
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TABLES5 Total and Fecal Coliform Results Reported for the Elkton PWS

Routine Samples Repeat Samples

Number Number Number Number
Number of " " Number of " .
Samples Positive Positive Number Samples Positive Positive Number
P for Total for Fecal | ndeter minate P for Total for Fecal | ndeter minate
Collected . . Collected . .
Coliform Coliform Coliform Coliform
1150 0 0 0 0 0 0 0
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TABLE 6 Potential Contaminant Sourcesin the Elkton Area

Potential Contaminant Sour ce Type
1 WWTP WWTP
2 Royal Farms uUsT
3 Dry Cleaners Above ground PCS
4 Auto Service UST
5 Jiffy Lube Auto Service usT
6 MIldas Auto Repair usT
7 Tire center Above ground PCS
8 Citgo USsT
9 Car Wash Car wash
10 Auto Store Above ground PCS
11 Walmart Service Center Above ground PCS
12 Estes Trucking Above ground PCS
13 Diesel Generator Above ground PCS
14 Gore (CHS) Above ground PCS
15 Williams Cheverolet (CHS) Above ground PCS
16 Goodwrench Quick Lube Above ground PCS
17 Royal Farms Store usT
18 Dry Cleaners Above ground PCS
19 Delaware Diesel (CHS) Above ground PCS
20 Auto Paint / Body Shop Above ground PCS
21 AAMCO Auto Service UsT
22 Car Wa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>