REPORT OFRESULTS FORLEAD AND HEXAVALENT
CHROMIUM GROUNDWATERINVESTIGATION:

MDE Report Synopsis

Maryland Department of the
Environment

Since 2005, the Maryland Department of the Envirenn{MDE) has been investigating and overseeing
the cleanup of petroleum contamination in the gdwater in the vicinity of the former Green Valley
Citgo station (GVC Station) and the Green VallepZal at 11791 Fingerboard Road in Monrovia,
Maryland. Petroleum contamination in groundwateluding methyl tertiary-butyl ether (MTBE), was
found to be impacting six residential supply wétisated down-gradient of the GVC Station as well as
several commercial supply wells in the immediateiniy of the GVC Station. Several interim
measures were taken by Carroll Independent Fuel p@agn (Carroll), including installation and
continued maintenance of point-of-entry water dilion treatment systems for impacted supply wells i
2007 (for residential wells) and 2008 (for commarcupply wells), and removal of underground
storage tanks in 2008. A public informational nregtwas held in May 2007 at Green Valley
Elementary School.

Dissolved substances in groundwater, including Ieetaigrate in the direction of, and with the speéd
the surrounding groundwater, and their transporsubject to many factors, including changes in
groundwater chemistry. The groundwater flow in #rea around the GVC Station has been well-
documented for years to be predominantly in a seatithwesterly direction. The extent of MTBE
contamination in residential wells in the area wterest also has been known since 2006, with all
impacted residential wells lying in the directidngpoundwater flow, to the south-southwest of théGs
Station. Thus, the MTBE plume originating from B¥C Station is well-defined, with a known source
area, and provides information about the groundwhbtter direction leaving the source area.

In September 2011, after MDE’s approval, Carrolydre operation of am-situ chemical oxidation
(ISCO) remediation system, which was located inghking lot of the Green Valley Plaza. The ISCO
system consisted of injections of ozone and hydrggeroxide into the source area of the remaining
petroleum contamination, particularly MTBE, in thabsurface at the GVC Station.

In July and August 2012, some residents of the Mhaar area raised concerns to MDE and the
Frederick County Health Department (FCHD) throughrsel that they thought the ISCO remediation
system had contaminated drinking water supply whhsughout the Monrovia area with elevated levels
of hexavalent chromium, a metal that is potentiflgzardous to human health. In response to the
concerns raised, and as a precautionary measurdulgn31, 2012, MDE directed that the ISCO
remediation system be shut off, pending furtherestigation and water sampling. In August and
September 2012, residents expressed concern throaghsel that they thought that the ISCO
remediation system had also caused lead contaminitidrinking water supply wells in the Monrovia
area.
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The Report of Results for Lead and Hexavalent Chromium Groundwater Investigation presents and
discusses the results of the investigation condueyeMDE that addressed the following concerns:

* Whether concentrations of these metals are aboakhher regulatory standards used by MDE,
such that there may be a public health risk waimgntegulatory action. The investigation
found that the concentrations do not represent a public health risk warranting regulatory
action.

* Whether detections of hexavalent chromium and/ad lén residential supply wells were
connected to the operation of the ISCO remediasgatem at the GVC Station.The
investigation found that the detections were not connected to the operation of the ISCO
remediation system.

* Whether these metals are naturally-occurring inugdwater or originate from plumbing
materials. The investigation found that these metals are naturally-occurring in
groundwater and originate from plumbing materials.

* Whether subsurface water quality conditions, sichHy, are contributing factors in the presence
of these metals in waterThe investigation found that subsurface water quality conditions,
such as pH, are contributing factorsin the presence of these metalsin water.

The full report includes background informatioriesnformation, sampling information, data collette
and the analyses of those data, including cerialhassessments, and provides MDE’s observations,
conclusions, and recommendations for both the eessdin the area studied and users of residential
supply wells throughout Maryland.

This synopsis includes recommendations for limifpagential exposure to lead in drinking water.

Summary of Key Conclusions

MDE, in cooperation with FCHD, sampled 25 homes liEad and hexavalent chromium, from a
variety of locations within the plumbing systemside of homes. All samples collected by MDE
and FCHD, as well as those reported by JenkinsrBnmental, Inc. and Carroll were evaluated to
determine whether or not they pose a human heigkhanarranting regulatory action.

All hexavalent chromium concentrations measuredesidential drinking water systenas part of
the investigationwere below the conservative lifetime exposure thedlased concentration of
0.3 micrograms per literuf/L), a measure that is far below the L)L maximum contaminant
level (MCL) for total chromium that is establishég the United States Environmental Protection
Agency (EPA) for public drinking water systemsAn explanation of the different concentration
levels considered for hexavalent chromium and totabmium is included later in this synopsis.
The detections are low enough to not pose a putdadth risk warranting regulatory action. The
hexavalent chromium detections in residential dngkwater samples in the area of interest are
reasonably attributable to naturally occurring, levels of hexavalent chromium in groundwater,
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originating from the surrounding bedrock. They ibxied no specific pattern or plume and had no
correlation with the well-defined MTBE plume.

Lead concentrations for all point-of-use samples faucets) were low enough to not pose a public
health risk warranting regulatory action. The eled lead concentrations found in some residential
water samples were primarily attributed to leadrlr@psediments collected in pressure tanks and
the degradation of residential plumbing systemé$e Tead detections are also likely due in part to
naturally occurring lead in groundwater, which isresult of groundwater contact with lead-
containing bedrock. The lead detections in watan@es from residences in the area of interest
exhibited no specific pattern or plume and had mwedation with the well-defined MTBE plume.

The elevated lead concentrations referenced abshiesh could present health risks if consumed,
were found in water samples taken from within restthl plumbing systems at pressure tanks.
Further investigation confirmed that plumbing systegressure tanks collect sediments and
suspended solids, including metals. These sedsnlead to elevated concentrations of metals in
water samples obtained from those locations. Tiesgnce of metals in samples of that origin
would present a public health risk only if the higgad levels were delivered to point-of-use
locations or otherwise consumed.

Certain areas in plumbing systems, such as predsumes, hot water heaters, and filters, can

accumulate deposits of sediments over time. Tlkesénents may include degraded plumbing and
natural materials, which may contain lead and othetals. Accumulated sediments that contain
lead can act as a continued source of lead in tiemsupply. These sediments, when exposed to
acidic water like the groundwater in the Monroviea could cause lead levels to exceed action
levels at specific locations within a plumbing gmst To try to prevent this from occurring, wells

and plumbing components should be properly maietiainy the owners and/or users of the systems.

The detections of lead and hexavalent chromium @sidential drinking water samples in the
Monrovia area are not related to the operatiorhefISCO remediation system, which had a highly-
localized impact, as intended and as evidencedaby cbllected from wells in close proximity to the
injection locations. The past operation of the G5@mediation system is not expected to have any
future impact on residential drinking water supglie

Conclusions from the data analysis include:

1. Hexavalent chromium and lead concentrations atredidential properties were below
conservative public health based concentratiompoait-of-use faucets;

2. There is no pattern in the residential well detatsi of hexavalent chromium that would
correspond to a definable hexavalent chromium pléno a single place of origin;

3. There is no pattern in the residential well detstsi of lead that would correspond to a
definable lead plume from a single place of origin;
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4. There is no correlation between the presence o&vedgent chromium and lead in samples
from residential drinking water systems;

5. There is no correlation between the presence of MI'TBBd hexavalent chromium or lead in
samples from residential drinking water systemst an

6. Statistical analysis of the monitoring well andidestial supply well data sets reveal an
inverse correlation between the mean metals coretgorts, indicating that a single source
(e.g. ISCO) is unlikely to be the cause of both.

Geology and Groundwater Resourcesin the Area of Interest in Monrovia

Properties with Monrovia addresses are located lbmoad, unincorporated area of Frederick County,

defined by the Monrovia zip code of 21770. Theallaise in the area of interest near the GVC Station
consists of the adjoining commercial shopping asmiehere the station is located and the surrounding
residential neighborhoods. The shopping centedsttae homes in the immediate area use groundwater
as their primary source of water.

Public and private water supply wells in the Moneowarea and other areas of Frederick County
typically are completed in an unconfined, fracturedk formation or combination of formations. Wate
withdrawn from different wells in the Monrovia ar@aay have different characteristics due to the
variability in the underlying bedrock formationsthare known to exist across the area.

Lead and chromium are among the numerous natuoaltyrring metals in soils, sediment, and rock
throughout Maryland. Metals, including chromiumtsvarious valence states and lead, may be pgresen
in groundwater in solid and/or dissolved form dejet upon the characteristics of underlying bedrock
formations and groundwater conditions.

Groundwater across Central Maryland, including khenrovia area, is known to be acidic (i.e. pH
below 7) based on historic monitoring data. Sdver@ependent studies conducted in this area and
more broadly across the same geologic formatiort thaderlies portions of Monrovia have
demonstrated pH readings in the 5 to 5.5 rdan@oundwater with a pH reading in this range wdagd
considered corrosive to metallic plumbing composevithout treatment.

Hexavalent Chromium

Hexavalent chromium, like numerous other substansgsotentially hazardous to human health and is
characterized as a human carcinogen through intbialaiThe most commonly occurring valence states
of chromium are trivalent chromium (Cr Ill) and laeralent chromium (Cr VI). Hexavalent chromium
occurs naturally irsoil, water, and aifrom the erosion of natural chromium deposits alsd anay be

! Network Description and Initial Water-Quality Data from a Statewide Ground-Water-Quality Network in Maryland.
Report of Investigations No. 60, Maryland Departh@frNatural Resources, 199eystone Landfill Maryland Monitoring
System Investigation and Report, State of Maryland, Department of Health and MeHtggiene, Office of Environmental
Programs, Waste Management Administration, Juné 198
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produced by manmade processes, such as ISCO. degeon subsurface conditionegxavalent
chromium can be mobilized in groundwater, eithé¢uraly or due to manmade conditions.

EPA has established an enforceable MCL of @A for total chromium (all valence states) in pabl
drinking water systems. There currently is no fatler State MCL for hexavalent chromium alone, but
EPA is in the process of evaluating the need feeparate MCL. Currently, EPA’s MCL for total
chromium allows drinking water to contain up to 1L of hexavalent chromium without violating
the MCL.

In this groundwater investigation, due to the natir hexavalent chromium as potentially hazardous t
human health, MDE evaluated the potable well samgptesults for hexavalent chromium using a far
more conservative concentration than the MCL of 1@.. MDE used a risk calculation formula that
resulted in a conservative lifetime exposure hedltised concentration of 08)/L of hexavalent
chromium. None of the point-of-use samples analya® part of this investigation exceeded the MDE
recommended lifetime health based risk criteriagxavalent chromium (0.3 pg/L).

Lead

Lead, like numerous other substances, is potentialtardous to human health, and is characterged a
probable human carcinogen. Scientists have linkedffects of lead with lowered 1Q in childrenher
greatest risk of lead exposure is to infants, yocimtdren, and pregnant women. The main sources of
lead exposure are lead-based paint and lead-camgadi dust or soil, and some plumbing materials. A
common source of lead in drinking water is the @sion of lead-containing plumbing components.
Lead in the natural environment may also contribatgroundwater contamination and impact drinking
water under certain water quality conditions. Leater pH levels may contribute to the corrosivity o
water.

Based on possible health risks, the EPA has s&mneenforceable maximum contaminant level goal
(MCLG) of zero for lead. Because lead contamimatid drinking water is often due to corrosion of
plumbing materials, EPA has not established a M@Lldéad, and instead, established an action level
and requires public drinking water systems to cgmpilth a treatment technique to control the
corrosivity of the water as part of a regulatiorowm as the Lead and Copper Ruléhis rule recognizes
that lead and copper enter drinking water maintynfithe corrosion of plumbing materials that contain
these metals.It establishes a 1pg/L action level for lead in public drinking watesystems as the
concentration at which additional investigationvesrranted under specified circumstances.

In this groundwater investigation, MDE used dd/L as guidance for residential point-of-use sample
Lead levels greater than this guidance were medsatrevarious points in the plumbing systems of
individual homes as part of this study. Based upodetailed analysis of site-specific factors, the
elevated lead levels were determined not to besaltref the operation of the ISCO system at the GVC
Station. This investigation concluded that the csmrtrations of lead in point-of-use samples do not
represent a public health risk warranting reguiasation.
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Summary of Recommendations for All Users of Drinking Water Wells

As a precaution and to limit potential exposuredetad in drinking water, users of groundwater
throughout the State are encouraged to maintain pihembing systems, periodically test water for
the presence of contaminants, and follow other menendations provided in the EPA publication
“Drinking Water from Household Wells*” Day-to-day steps to reduce exposure to lead iirkifg
water include:

1. Let the water run from the faucet before using it for drinking or cooking. The longer
water stands in the plumbing, the more lead it magtain. Flushing the faucet means
running the cold water faucet for 15 to 30 seconddthough toilet flushing or showering
flushes water through a portion of the plumbingteys you still need to flush the water in
each faucet before using it for drinking or cookinglushing faucet water is a simple and
inexpensive measure you can take to protect yoaltihe It usually uses less than one gallon
of water. To conserve water, fill a couple of legtfor drinking water after flushing the
faucet, and whenever possible use the first fluatewto wash dishes or water plants.

2. Never cook with or drink water from the hot water faucet. Hot water can dissolve lead
more quickly than cold water. If you need hot wai@ drinking or cooking, draw water
from the cold faucet and then heat it.

The steps described above will reduce the conceorradf lead in drinking water. However, if
residents are still concerned, bottled water maydse for drinking and cooking.

The groundwater in the area of interest typicalys la low pH, and may be corrosive: Users may
want to periodically test their drinking water fi@ad, flush sediments from water lines and pressure
tanks, and consider the addition of water treatnsgstem components to remove metals from the
water and adjust pH to recommended levels to mhkemater less corrosive to metallic plumbing
materials. Implementing some or all of these rem@mdations reduces the likelihood of lead and
other metals within the residential water supplgteymns.

While MDE did not find any public health risks wanting regulatory action based on this investiggtio
MDE'’s finding does not affect and is not intendedrifluence people’s rights to investigate, evaduat
and respond independently to any issues or contieegsmay have about their drinking water.

The full text of theReport of Results for Lead and Hexavalent Chromium Groundwater Investigation of
the groundwater investigation can be found in tReports and Publications” section of the “Research
Center” on MDE’s websitéhttp://bit.ly/ImHcLJr

A copy of the report also is available in the Urb&egional Library through December 2014.

2 The EPA publication “Drinking Water from Househaklls” is available as Appendix O of the full repavhich is
available on MDE’s website, and on EPA’s website.

% See EPA'’s publication “Is There Lead in My Dringikivater?” which is available as Appendix Q of th# feport, and on
EPA’s website.
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