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EXECUTIVE SUMMARY

Senate Joint Resolution No. 25 of 1985 requiresMaryland Department of the
Environment (MDE) to provide an annual report oa ithplementation of a Comprehensive
Groundwater Protection Strategy, and the coordéhetforts by State agencies to manage
groundwater in the State. This document is thelahmreport of efforts to characterize, restore,
allocate, conserve and protect groundwater thrgugbrams coordinated by MDE, the Maryland
Department of Agriculture (MDA) and the Maryland i2etment of Natural Resources (MDNR)
in State Fiscal Year (FY) 2012. The report refidbie evolution of State programs in response
to advancing science and increasing public inteneste quality and quantity of groundwater,
and the State’s continuing emphasis on citizen &tlut and assistance to reinforce regulatory
programs.

Groundwater is a finite natural resource thataostMaryland’s natural ecosystems in
addition to supporting significant and growing humveater supply demands. Approximately
one third of Maryland’s population currently depsmh groundwater for drinking water. As the
population in Maryland continues to grow, the dethtor groundwater for drinking, irrigation,
industry, and other uses is increasing, while tisremgroundwater quality related to that
development also increase. Programs to betterrsiaghel and manage this critical resource must
be strengthened to ensure that an adequate supgrgundwater is available for existing and
future generations.

Highlights of groundwater management initiativesrinated by the State during FY
2012 (July 1, 2011 — June 30, 2012) include thiexiohg activities:

* Progress continued on Phase Il of the regional t@bB&in Assessment. Activities
included further development of the regional gromater flow model, incorporation of
new data and refinements to the Coastal Plain A&gliformation System, and an
evaluation of the regional monitoring networks. MW/also continued on the regional
Fractured Rock Water Supply Study and focused ermd#évelopment of the Fractured Rock
Aquifer Information System, finalization of the Etared Rock Science Plan, the
development of a workplan for the compilation ofterause data, and an evaluation of
potential withdrawal impacts to the hydroecologioa¢grity of fractured rock streams.

» A study evaluating groundwater-age in the uppeapsto aquifer in Maryland’s Coastal
Plain demonstrated that groundwater-age rangestmodern to over 500,000 years old.
The age of this water indicates that groundwatéhimaquifer is essentially non-
renewable.

* Maryland was granted primacy enforcement authdgtizPA for regulation of two rules
under the Safe Drinking Water Act, including Thenjorerm 2 Enhanced Surface Water
Treatment Rule and The Groundwater Rule.

* MDE continued efforts to upgrade onsite sewageadiapsystems through use of Bay
Restoration Funds (BRF). As of June of 2012, BagtBration Fund grants had been used
to fund upgrades for septic systems serving 3, {8&alent dwelling units.



* The Marcellus Shale Safe Drilling Initiative AdviggCommission continued to study the
potential effects of natural gas drilling in Mamyth The first part of the study will be
issued in December, 2012. In addition, a studyethane in Garrett and Allegany
Counties was initiated to provide baseline mettaata prior to any drilling.



INTRODUCTION AND BACKGROUND

The Maryland General Assembly passed Senate Restlution No. 25 mandating the
development of a Comprehensive Groundwater Prote&trategy for the State in 1985. The
Assembly charged the Department of the Environr(lBiE), the Department of Agriculture
(MDA) and the Department of Natural Resources (MDMRh responsibility for groundwater
protection in Maryland, designated MDE as the lageincy, and required MDE to provide an
annual report on the coordinated efforts by Stgameies to protect and manage groundwater.

A steering committee formed by MDE, MDA and MDNPRduced Maryland's
Comprehensive Groundwater Protection Strategy 8619 he Strategy described the State's
existing groundwater protection programs, estabtisjroundwater protection goals and
recommended ways to improve groundwater protectidre Maryland Groundwater Protection
Strategy, originally developed in 1986, is guidgdhe following goal:

The State of Maryland is committed to protect thgspcal, chemical and
biological integrity of the groundwater resource,arder to protect human
health and the environment, to ensure that in titeré an adequate supply
of the resource is available, and in all situatiptes manage that resource
for the greatest beneficial use of the citizenthefState.

State, federal and local agencies continue to wodperatively to achieve this goal with
programs that educate business, industry, andublkcpabout the importance of water protection
and conservation, in concurrence with programseh#drce federal and State water protection
laws. Maryland has become a leader in the imphtatien of land use practices that minimize
the impacts of development on surface and grouretwéth best management practices,
sensitive area protection (forests, wetlands, gitauater recharge areas, etc.) and Smart Growth
that promotes development in regional growth centdrere transportation and other public
infrastructure are already in place.

This report provides an overview of the conditidiMaryland’s groundwater resources
and a description of efforts in FY 2012 to charazee restore, allocate, conserve and protect
groundwater through programs coordinated by MDE AviBnd MDNR
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MDE Secretary, Robert
Summers, participates in an
elementary school education
event for Groundwater
Awareness Week, March 2012




MARYLAND’'S GROUNDWATER RESOURCES

Groundwater is an abundant, but finite naturalwesm that sustains Maryland’s natural
ecosystems and growing population. Groundwatiresource of crucial, continuous base flows
to Maryland’s rivers, streams and wetlands. #ls® a large source of the freshwater that flows
to the Chesapeake Bay and to coastal bays. Graiadalso provides freshwater for residential,
agricultural, industrial, energy production andestbses in Maryland. About twenty-six percent
of Maryland citizens obtain their drinking wateorin groundwater sources. About half of these
obtain water from a well that they own, while thbey half obtain their drinking water from
public water systems that use groundwater. InhgyatMaryland and the Eastern Shore,
groundwater meets practically all water supply iseed

Geologic Conditions

Geologic conditions vary widely across the Stat® produce significant variations in
the quantity and quality of groundwater. Aquifardaryland fall into two major types:
unconsolidated Coastal Plain aquifers found eaiteofall Line (a geologic divide that generally
coincides with the Interstate 95 corridor), anddhrack aquifers found in the western part of the
State. Coastal Plain aquifers composed primafisaod and gravel layers separated by layers of
silt and clay, are productive and generally of gqadlity. Hard rock aquifers are composed of
consolidated sedimentary and crystalline rock, @odide generally low to moderate water
yields.

Unconfined aquifers are found throughout the State are the primary source of
groundwater in the western part of the State. Watels in these aquifers undergo seasonal
fluctuation and are principally recharged by préaimn during the fall and winter months.
Confined aquifers, in contrast, are not as diraatlyenced by precipitation and climate changes
because they are separated from the ground syaedatively impervious layers such as silt,
clay or rock. Such aquifers are the primary soofadrinking water in southern Maryland and
the Eastern Shore. The water levels in certaifirned aquifers in southern Maryland and in the
Aquia aquifer in Queen Anne’s County show long-tateady declines in areas of high use.
Increased water demands from a growing populatiacegnew stresses on these aquifers. More
detailed monitoring and analysis of the State’sugdwater resources is needed to assess the
long-term viability of many of the State’s aquifénshe face of existing and increasing demands
for water.

In the Piedmont region, where aquifers consigdlrof fractured, consolidated bedrock,
successful groundwater production depends on #eeasid number of water-bearing fractures
encountered at a particular well site. Consequestime fractured-rock aquifers have the lowest
yields in the State. Consolidated rocks of sediargrorigin, which can be found in parts of the
Piedmont, Valley and Ridge, and Appalachian Plategions, can yield higher amounts of water
than fractured rock aquifers. Carbonate aquifaxetsome of the highest yields of consolidated
aquifers in Maryland due to the presence of paaéiptiarge solution cavities, a factor that also
renders them susceptible to contamination fromasergources.



Declining water level trends in some areas oflseut Maryland have raised questions
about the long-term sustainability of current grdwrater withdrawals. On the Eastern Shore,
increases in agricultural irrigation and urban giowontinue to place greater demands on
groundwater supplies. The uncertain degree to wipichndwater moves between different
aquifers in the Coastal Plain is a major obstaxieliable predictions of sustained aquifer yields
in both Southern Maryland and the Eastern Shardatd rock aquifers in the western part of
Maryland, the availability of groundwater to mees increasing demands of growing
communities is also uncertain, particularly whemgh is concentrated.

] - Less storage capacity;
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precipitation and climate (except for
limestone in the Valley and Ridge)
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Division and characteristics of fractured-rock and Coastal Plain geology in Maryland (from MDNR)

Groundwater Quality and Quantity

Except in some urban and industrial areas, Madygagroundwaters are generally of
good quality and meet drinking water standardsidknts of serious contamination are usually
localized near specific contamination sources. ei@w, geologic conditions in some areas of
the State make groundwater more vulnerable to eptigenic influences. Areas most
susceptible to groundwater contamination from I¢aadl use are the carbonate rock areas of
Allegany, Washington, Fredrick, Carroll and Baltil&ounties; the unconfined Coastal Plain
aquifers; the outcrop areas of major confined agsiélong the Baltimore-Washington corridor;
and the hard rock aquifers of central and westeanyMnd. Potential contaminant sources



include point sources such as landfills, undergdostorage tanks, spills, improper discharge of
wastes containing solvents (such as dry cleanuidd) and improper storage of salt, fertilizer, or
other materials on bare ground. Military instaglas often present unique risks such as
contamination from perchlorate, an ingredient didsmcket propellant.

Nonpoint sources of groundwater contaminationudellivestock waste, onsite sewage
disposal, application of fertilizers and pesticide§ltration of urban runoff and road salt
application. Nonpoint sources usually do not cageessive contamination at specific well
locations but often represent the largest loadaigmllutants to groundwater over large areas.
Because groundwater contributes a significant peage of water to surface water flow, delivery
and reduction of nutrients via groundwater is aificant issue for Maryland’s streams and
reservoirs, and has a major impact on water quialithe Chesapeake Bay.

Local natural conditions affect both the availapidnd the quality of groundwater.
While natural groundwater quality is generally gosome areas may have hard water and locally
high iron levels. Surveys of naturally occurriglionuclides in groundwater have shown that
portions of the Magothy and Potomac Group aquifetee Coastal Plain, primarily in Anne
Arundel County, are subject to high levels of radiuThe Piedmont Aquifers of central
Maryland often have elevated radon levels. Lew€lsaturally occurring arsenic above the
federal drinking water standard are not uncommaheénAquia and Piney Point aquifers in
southern Maryland and the central Eastern Shoceira@arrett County. In portions of the
carbonate rock aquifers of Central and Western Mady groundwater may be directly
influenced by surface water, presenting the risgathogen contamination.

In the past, Maryland’s water resources were ggiyesufficient to meet all needs.
Drought related water restrictions in 2002 andeasing building moratoriums due to localized
water shortages however, provide evidence thatrngageplies are finite and are insufficient in
some circumstances to meet current demands. Marglaopulation is expected to increase by
about 1.1 million over the next 25 years. The add#l pressures of a growing population will
further tax the State’s water resources.

As water demand increases with population groasgimmunities find it increasingly
difficult to find sufficient quantities of water #Wiout reaching beyond the boundary where they
have a clear right to withdraw groundwater. Thed® preserve some groundwater as base
flow discharge to local streams and wetlands dieets its availability for withdrawals. In
some areas, water quality concerns can limit tlantty of water available for withdrawal. For
example, the threat of brackish water intrusioo thie Aquia aquifer beneath Kent Island has
precluded its full development as a drinking watgpply source. In other instances,
groundwater contamination due to a variety of humetivities has affected water withdrawals at
numerous sites.

Reliable assessments of water availability cabeanade without additional monitoring
and modeling of groundwater movement within anadvieen aquifers. Such information is
needed to better predict the movement of groundveatetaminants as well. Estimating the
sustainable yield of the State’s aquifers will beeasential step in assessing the adequacy of
Maryland’s groundwater to meet the needs of cumedtfuture generations and their
environment.
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GROUNDWATER RESOURCES PROTECTION

The following summary of State groundwater pratecprograms and actions in FY
2012 reflects a response to increasing publiceésten the quantity and quality of groundwater
and advances in hydrogeology and other groundwelizied sciences. These interrelated
programs are presented in this report in the fahgveategories: Coordination of Groundwater
Protection, Management of Groundwater Resourcesgjtbling and Assessment of
Groundwater, Planning for Changing Conditions, @versight of Public Water Systems.
Additional activities related directly to water djityaare considered separately in the following
chapter of this report.

Coordination of Groundwater Protection

Agency Coordination

A number of State agencies are involved with tluggetion of Maryland’s groundwater
resources, including the MDE, the Maryland Departtwé Agriculture (MDA), and the
Maryland Department of Natural Resources (MDNR)anylprograms within MDE regulate
specific types of potential pollution sources te 8tate’s water resources and address
compliance with applicable regulations. These @ot’ activities related to groundwater are
described in subsequent sections. In additiomdtepting water quality, MDE’s Water Supply
Program manages water withdrawals to ensure agamnsasonable impacts on the water
resource and other users.

MDA coordinates with MDE on issues related to pa$¢ usage and nutrient
management. Development of regulatory controlstesi management practices for storage and
application of pesticides helps to minimize grouatkv contamination. Nutrient management
plans protect the health of waterways by estalmigsboth short and long-term strategies for
reducing nutrient levels in groundwater, streanvers and the Chesapeake Bay. MDE also
works with the Maryland Geological Survey (MGS)tleé MDNR on projects related to the
assessment of water supplies and groundwater EuOngoing projects include state-wide
groundwater quality and groundwater level monitgrin

In addition to coordinating with other State ageacMDE partners with federal
agencies, such as the United States Geologicab8@uSGS), to conduct technical projects on
groundwater quality or resource availability. @mtty, two studies, the Coastal Plain
Groundwater Study and the Fractured-Rock Water iress Study are ongoing. Partnership
with the U.S. Environmental Protection Agency (ERPA@ssential for implementation of the
Safe Drinking Water Act.

EPA provides funding through 8106 of the Cleané&WaAct to assist in the coordination
of groundwater protection activities. Marylandrmaal funding for this program is
approximately $385,000. These funds are usedppastithe coordination of activities around
the State, including groundwater assessment psyjeetlhead protection efforts and educational
outreach activities.



Data Management

MDE currently uses an Enterprise System that pm@tes and links information
throughout the Department, allowing transparenés&to accurate, up-to-date information
among various business Programs. This system kiaswhools for Environmental
Management and Protection Organizations” (TEMP@Yigles access to permit application
forms, permit renewals, inspection and enforcerdatd. MDE benefits from this centralized
data source by providing interaction between tigelleged community and MDE.

MDE’s Water Supply Program has initiated developt@d a new data management
system for managing water appropriation permitsefdace the existing legacy RAMS/WAN
system. This new data management system willit@elthe issuance, management, and
enforcement of water appropriation permits throagleographically-based system that is web-
accessible. The system will allow permittees &xgbnically report water use data and
supporting documentation for permit applicationd aiill allow the MDE to analyze usage
patterns in order to better plan for and managemwithdrawals throughout the State.
Completion of the new database is expected byXo4dlB.

MDE’s Water Supply Program is also reviewing opsidor the replacement of the Public
Drinking Water Information System (PDWIS) with tB®A’s Safe Drinking Water Information
System (SDWIS-State) database. SDWIS containsnv#tion about public water systems and
their violations of EPA's drinking water regulattonConversion to SDWIS will increase
program efficiency by automating the entry of wajeality monitoring data and allowing direct
interface between MDE and EPA programs.

Outreach

Each September, the Water Supply Program spottsaidaryland Groundwater
Symposium. This event has continued to evolvekesyaource of topical information on the
most current issues affecting groundwater manageimehne State. In September 2011, the
twentieth annual symposium attracted more thanséBitarians and other groundwater
professionals from local governments, State andrédcggencies, and private sector
organizations. More than thirty presenters ad@kssvariety of topics related to groundwater,
including, but not limited to, groundwater hydrofgegy, drinking water protection, stormwater
management, onsite sewage disposal systems, anmdrjeefforts related to water supply.
Presenters included participants from State aner&arganizations, including MDE, MDNR
(including MGS), EPA, USGS, Maryland Conferencéd.otal Environmental Health Directors,
Maryland State Builder’'s Association, Anne Arun@alunty Department of Public Works, New
Jersey Department of Environmental Protection, Mawy State Water Quality Advisory
Committee, and several consulting companies.

The Governor of the State of Maryland proclaimezlweek of March 11-17, 2012, as
Groundwater Awareness Week. Secretary Robert SusnideD of MDE participated in
outreach events at Col. Richardson Middle Schoé&lederalsburg, Caroline County and Eastport
Elementary School, Annapolis, Anne Arundel Countptomote the importance of groundwater
to school aged children.



Management of Groundwater Resources

The Maryland Coastal Plain region, including seathMaryland and the Eastern Shore,
is largely dependent upon groundwater for its watgaply. Decades of increased pumping has
caused water-levels to decrease by as much asetvpdr year in parts of the Eastern Shore.
Steadily declining water levels can result in thahility of some homeowners to continue to
withdraw water from their existing wells. WhilefBaient water is available, the homeowners
are not able to tap it because their wells aredeep enough, or their pumps cannot be lowered
to reach new drawdown levels.

Communities in the Piedmont region sometimes ddagé sufficient water supplies to
support projected growth. One problem can bettieavailable yield from wells often does not
provide the amount of water that the system waspid to withdraw, or that the original pump
tests indicated that the wells would achieve. @t@nomic downturn has resulted in less rapid
growth in these areas; however, it is anticipakbed these communities could experience water
supply deficiencies when economic conditions change

The conditions described above highlight the imgooece of managing water resources,
including the management of both use and demandE’MWater Supply Program’s Source
Protection and Appropriation Division manages wat by ensuring that water uses are
beneficial and do not have an unreasonable impatit@resource or other users. The State also
assists with community development of plans to cediemand, manage growth, and seek
alternative water supplies.

Demand management is a means for extending watpties and delaying or eliminating
the need to develop new sources. Sound waterraseqges reduce the amount of stress that we
place on our resources, both by limiting water diitwals and by decreasing wastewater
discharges. Managing demand is one important @latively inexpensive alternative that water
suppliers can use to meet their water supply needs.

Water efficiency technologies, water reuse, andabehal changes can reduce water
demand by at least ten to 20 percent, effectivelgreding existing water supplies. Demand
management strategies can include a variety obogti Potential approaches include reducing
losses from leakage, implementing rate structureate surcharges that encourage customers to
conserve, providing incentives for customers tdaithéow-flow fixtures or appliances, working
individually with large-volume users to identifyteatial water savings, and using public
outreach and education to encourage consumersddyntioeir behavior.

Water Appropriation and Use Permitting

MDE’s Water Supply Program (WSP) has the respdlitgibf controlling the impacts of
groundwater withdrawal through the Water Approjoias and Use Permit process. Evaluation of
Water Appropriations and Use Permits can includeated analysis, aquifer testing, fracture trace
analysis, water level monitoring, evaluation of evdialance, and other similar investigations. MGS
and USGS groundwater data and modeling are alsh insthe evaluation. Review criteria are
applied to determine whether the amount of watguested is reasonable for the proposed use, and
whether the proposed use will adversely impactréseurce or other users. Through the permit
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review process, the WSP attempts to assure thaindveater withdrawals do not exceed the
sustained yield of the State's aquifers.

The WSP has delineated Water Management Strategs Awhich are areas that require
special groundwater management consideration. §&ment options include limiting withdrawals
in a certain aquifer, directing withdrawals to fiedent aquifer, or additional scrutiny and/or wate
level monitoring when permits are requested fos¢hmreas. For example, the Aquia aquifer on the
Kent Island in Queen Anne’s County is affected &y water intrusion, which is exacerbated by
pumping. To prevent further degradation of the iAgquifer, new appropriations for Kent Island
are directed to deeper aquifers. Special manageroesiderations are also taken into account
when permitting withdrawals for the Aquia aquifieithe Annapolis Neck area of Anne Arundel
County, the Magothy and upper and lower Patapseibeas in the Indian Head and Waldorf areas
of Charles County, and the Columbia aquifer bentst©cean Pines area in Worcester County.

Agricultural water use has been growing steadilsecent years, particularly for irrigation
on Maryland’'s Eastern Shore. In general, the Wigdetd large irrigators to use the unconfined
aquifers, reserving the more protected confinedf@ufor individual potable and municipal uses.
In some areas, however, the unconfined aquiferymesilow yields, or is nonexistent, compelling
an increasing number of farmers to seek water gpigtemn permits for confined aquifers or
surface water.

Between March 2011 and March 2012, WSP issuedappately 662 Water
Appropriations and Use Permits, including new agidsued permits. Of new permits issued,
forty-two percent of these permits were issuedafprcultural irrigation. However,
approximately seventy-five percent of the perngsied for water use greater than 10,000
gallons per day (average use) were for agriculfpmgboses. About eighty-four percent of all
permits issued were for groundwater withdrawale@sosed to withdrawals from surface water.
In addition to processing permit applications, pnegram continued to evaluate requests for
exemptions, peMaryland Code Annotatednvironment Article 85-502. The law exempts most
groundwater withdrawals of 5,000 gallons per dgpdjgr less from the requirement to obtain a
permit. Permits must still be obtained for comntyidrinking water systems and withdrawals
located in Water Management Strategy Areas. I126Y¥2, 446 exemptions were granted.

Environment Article 85-516 enacted civil penaltiesviolations of appropriation
regulations, or failing to comply with a Water Appriations and Use Permit. This allows the
WSP to more effectively enforce permit conditioms.FY 2012, the WSP issued Notices of
Violation for failure to renew a permit, failure teport water usage as required by the permit,
and for withdrawing more water than is allocatedenthe permit. WSP also increased their
focus on compliance with special permit conditiolsFY 2012, 93 enforcement actions were
taken.

In April 2012, Senate Bill (SB) 117 was signed®yvernor Martin O’'Malley.
Generally, prior to granting Water AppropriatiomsldJse Permits for an annual average of more
than 10,000 gallons per day (gpd), public notifmatnewspaper publication and public hearing)
and service of notice to contiguous property owinersquired. Dewatering associated with
construction projects is typically short in durat@nd needs to begin with little notice. SB 117
authorizes MDE to waive the hearing requirementafconstruction dewatering project.
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Notification will occur earlier in the permit evaltion process which will allow comments to be
addressed prior to issuing the permit. When itgadéect in October, 2012, the law will reduce
the permit processing time for construction dewatgeprojects.

Surface Water
16%

m Power generation

O Agriculture

O Irrigation (non-ag)

10.0%  gIndustrial/Mining

4.5% m Drinking/Sanitary supply

@ Commercial

m Other
Groundwater
84% O Heating/Cooling

Water source for permits issued Type of water use for all active permits as

from March 2011 to March 2012 a percentage of the total number of
permits issued (to March 2012)

o Power generation
m Agriculture

m Irrigation (non-ag)

O Industrial/Mining

O Drinking/Sanitary supply

@ Commercial

m Other

Type of water use for all active permits as a percentage of total water
appropriated (e.g. 83% of all water appropriated is for power
generation; data to March 2012)
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Demand Management, Water Conservation, and Watesdre

Water demand management is the implementatiorsth#egy to influence water
demand and useage, as opposed to making changfes water supply side. Use of demand
management technologies is not widespread in Madyl&uidance issued by MDE and the
Maryland Department of Planning (MDP) to assisalgovernments with meeting the
requirements of House Bill 1141 (2006) encourageallgovernments to undertake demand
management as one aspect of their strategies tofateee water needs. Currently, however,
there is not a well-developed State-level programssist local governments to implement
demand management programs.

The 2008 Report of the Governor’'s Advisory Comneitte the Management and
Protection of the State’s Water Resources recomatetitht State water policies encourage
water suppliers, commercial and residential usard,industries to utilize incentives, water
conservation, and water reuse technologies in aodesduce water demand.

The Maryland Water Conservation Act, passed duhedg@002 legislative session,
requires that as water appropriation permits faydavater systems are renewed or expanded,
that they be modified to require that these ugditconsider certain conservation measures. The
Maryland Water Conservation Act also required MDEptoduce guidelines on water
conservation best management practices for waiteiest This document was published in
October 2003 and is available on MDE’s website. BVidso requires water systems applying for
loans and grants to include a water audit withrtapplication, and if funds are awarded, to
develop water conservation plans.

Revised guidelines for land treatment of municipaktewater were finalized and
adopted into regulation in April 2010. These negulations allow high quality effluent to be
used in public areas such as parks and athlelisfie

MDE is developing regulations to encourage theaisgeghly treated wastewater
treatment plant effluent in a variety of commereiatl residential settings including “purple
pipe” systems to deliver reclaimed water for restde use as (non-potable) irrigation water. A
stakeholder workgroup has reviewed similar regofetithat have already been developed by
other states, and is in the process of formulatgg regulations. This has involved working
with the Maryland Plumbing Board to ensure a camatid approach. In addition, applicants
seeking water appropriation permits for power geati@n and other non-potable uses are asked to
evaluate alternative sources of water, includiraipiened water, prior to obtaining an
appropriation permit for groundwater.

Drought Management

Drought conditions are evaluated on a regionakbasd drought status is assessed
monthly during normal conditions and more frequenthen drought conditions exist. During a
period of drought emergency, MDE coordinates wattal governments through a network of
local drought coordinators and maintains contirmaatact with water suppliers to ensure that the
detrimental impacts of a drought emergency aremmigd. Each year, MDE works with the
USGS to add “real-time” monitoring capability tockiibnal wells that are monitored for
drought. This improves data availability and akotve State to better assess drought conditions.
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During FY2012, real-time capabilities at three igih¢ wells converted to real-time in FY 2010
were discontinued due to lack of funding; contohfiending for the remaining five wells is
uncertain, and they may be discontinued in FY 2013.

MDE evaluates drought status for each region usppgopriate regional indicators, which
may include rainfall, streamflow, groundwater leyelnd reservoir storage. Rainfall is evaluated
as percent departure from average, from the sténed/Nater Year (October 1). Streamflow is
evaluated by comparing the 30 day average to #terit record of 30 day averages ending the
same day of the year. Groundwater levels are atedweither by comparison with the historic
record of measured values in the same month ofdgle or, for a confined aquifer, as a
departure from trend. Reservoir levels are evatliasing an estimate of days of storage
remaining. Regional assessments, however, mayenatlequate to predict water shortages at
specific localities and/or water systems. Somallgovernments have developed individualized
drought response plans to meet their specific conities’ needs.

The Eastern and Central Regions of Maryland we@rought Watch at the end of FY
2012. MDE’s websiteWyww.mde.state.md.us/programs/Water/Droughtinforamiis
accessible by the public and shows current hydrolognditions and drought assessment data.
When regions are “Watch” status, drought evaluasqrerformed twice a month.

Drought Status

- Emergency
\:| Warning
\:l Watch
- Normal

Drought Status in Maryland as of June 30, 2012

Monitoring and Assessment of Groundwater

Many of the initiatives described below are ongagfforts that provide critical support to
other State groundwater management programs. ddtihthese programs provide crucial short
term information, their primary value will be theraprehensive picture of groundwater
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resources that they will provide over time. Theifa of these projects is uncertain, and
sufficient funding has not been secured to compgletenecessary work. It is essential that long-
range funding is provided to assure the maximunefieof the groundwater assessment efforts.

Coastal Plain Groundwater Study

In 2004, the Maryland Advisory Committee on therfdgement and Protection of the
State’s Water Resources identified the need famaptehensive assessment of groundwater
resources in the Maryland Coastal Plain, whergtmilation is expected to grow by 44 percent
between the years 2002 and 2030. Withdrawals thentonfined aquifers of the Coastal Plain
in southern Maryland and the Eastern Shore haveedawater levels in some aquifers to decline
by tens to hundreds of feet from their originaldisy and the rate of decline is expected to
increase as the population in these areas growsord comprehensive understanding of the
confined aquifer systems and how much water idaai in these systems is needed in order to
make sound management decisions and appropriatgiyate water withdrawal requests. The
first phase of a three-phase Regional Coastal Rlginfer Assessment began in 2006.

In FY 2012, MDE, U.S. Geological Survey (USGS)] afaryland Geological Survey
(MGS) worked on Phase Il of the Regional CoastaihPAssessment. Geologic and aquifer test
data and other refinements were made to the Mah@aastal Plain Aquifer Information System
(MCPAIS). The MCPAIS is a geospatially-referendatibase that includes hydrologic, geologic,
and water-use data. MDE uses MCPAIS to aid insitl@timaking for the allocation of water
withdrawals. Other activities in FY 2012 includeé collection of synoptic water-level
measurements in the spring for calibration of tteeigdwater flow model, quality assurance of
historical and current groundwater use data forehwgbut, and extensive compilation of water
withdrawal data to aid in the determination of ldagn aquifer sustainability. Work also
continued on development of the hydrogeologic fraork, resulting in a draft report. A
comprehensive review of the monitoring networks e@spleted, and a report was drafted on the
current status of Coastal Plain groundwater-levatitoring. The project website for the Coastal
Plain Groundwater Supply can be accesséttat/md.water.usgs.gov/wss/

Significant effort was placed on the continuededepment of the groundwater flow model.
Its framework was expanded via the incorporatiofventy-five new layers, including thirteen
aquifers and twelve confining unit layers. Landate elevations were entered along with model
boundary conditions. Furthermore, various arragsevgenerated and preliminary outputs were
evaluated.

Planned future activities include conducting dethstudies of the regional groundwater
flow system and water budget, improving documeatatif patterns of water quality in the
aquifers, enhancing groundwater level, stream flwe water quality monitoring networks, and
developing tools to facilitate scientifically soundhnagement of the groundwater resources in
the Maryland Coastal Plain. To date, Phase | hadtivities have been supported by funds from
MDE and in-kind services from MDE, MGS, and USGSRlditional Coastal Plain Study
activities beyond FY 2012 will require significaadditional investment from current and new
funding partners.
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Fractured-Rock Water Supply Study

The Final Report of the Maryland Advisory Committeethe Management and
Protection of the State’s Water Resources idedtitie need for a comprehensive assessment of
water resources in the part of Maryland underlgifréactured-bedrock aquifers. This region
covers the area of the State north and west afsiiatie 95 and supplies water to approximately
4.4 million Maryland residents, or approximatelypécent of the State’s population. The
fractured rock region is particularly susceptildedtought, because groundwater is mostly
unconfined and responds directly to recharge @itdbk thereof). The Fractured Rock Water
Supply Study was initiated in 2009. Informatioroabthe study can be found at the project
website: http://md.water.usgs.gov/wss/

In FY 2012, the MDE, MGS, USGS, and the MDNR Moriitg and Non-Tidal
Assessment Division (MDNR-MANTA) completed sevegasgks including the preparation of
three reports for publication: the Fractured R8clence Plan, Factors Affecting Yields of
Wells, and a report that documents the selectidnd#x gages in Maryland. Selected
streamflow statistics were calculated, a workplas weveloped for water use data compilation,
and quality assurance was performed on water usefrdan selected counties. Furthermore, a
literature review of studies assessing the impaictgater withdrawals on hydroecology was
performed and twelve stream sites were sampledenhgracts may have occurred.

The Fractured Rock Aquifer Information System w&saaded to cover the entire
fractured-rock study area, and is ready for useeesion 1.0. Similar to the MCPAIS, the
information system is a geospatially-referencedloiase that includes hydrologic, geologic, and
water-use data. Enhancements to the system intthedacorporation of additional data sets,
such as geophysical logs from regional productietisnand water quality data. The water
guality data include available arsenic, iron, arehganese concentrations from more than 1,600
wells in western fractured rock counties. In additdata from Garret County were compiled to
create ArcGIS coverages illustrating the distribntof arsenic, iron, and manganese. The data
will be used as the basis for future analyses ttersiand the factors that govern the distribution
of these constituents.

The MGS in cooperation with MDE and USGS are culydimalizing a report on the
factors related to well yield in the fractured raekrane of Maryland. Data from 2,314 wells
were analyzed to determine which factors most yreéfect yield. Factors that were considered
include well construction, physiographic provinkology, depth to bedrock, water-table
position, topography, and distance from faultse Tihal report will be issued early in FY2013.

Future activities will include the completion oktkractured Rock Aquifer Information
System, publication of final reports well yield,daon the influence of withdrawals to stream
hydroecology, and compilation of additional wataality information. Progress to date has been
accomplished through funding from MDE and USGS iarkind services from MDE, MGS,
MDNR-MANTA, and USGS. Additional Fractured Rocku8ly activities beyond FY 2012 will
require significant additional investment from @nt and new funding partners.
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Age Dating of Groundwater

Preliminary results of a study from USGS, MGS, Mi0E documenting the age of
groundwater in an aquifer in the Maryland CoastairPwere made available in May, 2012.
Groundwater age is of interest because it showslbogvgroundwater has been in the aquifer
since infiltration into the subsurface. This inf@tion is important to the issue of sustainability
and aquifer management. The presence of veryrolchgwater indicates that it takes a long
time for water to recharge the aquifer; thereftine,groundwater in that aquifer is non-renewable
on human timescales. Age can also be used tongieegroundwater flow paths and to calibrate
groundwater models.

From analyses of isotopes, includiftde, **C, and®*°Cl, in groundwater samples from 15
production wells in the upper Patapsco aquifexas determined that the age of groundwater in
the aquifer ranges from a few years old to overraikon years old. One water sample was
dated at over 1 million years old. The age ofwfager, in conjunction with the temperature at
the time of recharge, indicates that water wasgredantly recharged during glacial periods.
These results demonstrate that the water in thiseags essentially non-renewable, thereby
highlighting the importance of sustainable pumpnactices. Use of groundwater from the
upper Patapsco aquifer has been increasing. Rgosater withdrawals have been directed to
the upper Patapsco, due to concerns over salt watesion and arsenic concentrations in the
Aquia aquifer. Groundwater levels in the CoastalrPare declining at a rate of about two feet
per year. The results of this study will providsight into the rate of movement of groundwater,
which will inform hydrogeologic models developed the Coastal Plain Groundwater Studly.

Evaluation of Salt-Water Intrusion into Maryland®»astal Aquifers

Aquifers in several coastal areas of Maryland rexpeerienced salt-water intrusion as a
result of over-pumping of the aquifers. MGS hastitmed to monitor and assess the effects
related to saltwater intrusion in FY 2012. Anngadundwater-quality monitoring continued on
Kent Island, where salt water has intruded intoAhaia aquifer on the Eastern Shore of the
Chesapeake Bay. In Ocean City, chloride conceotrsfrom intruding seawater approach
undesirable levels at some locations. USGS mongarsndwater levels and chloride levels in
about 25 wells in the Ocean City area, and providiesan City with a summary report at the end
of each year. The annual report also includespag® amounts from Ocean City’s production
wells.

Maryland Groundwater Quality Monitoring Network

The Maryland Groundwater Quality Monitoring Netwaskan ongoing monitoring effort
intended to document the chemical quality of Marglaquifers. In FY 2012, because of the
interest in the potential development of natural geserves in the Marcellus Shale in western
Maryland, MGS began a study of methane in grounemiatGarrett and Allegany Counties.
Water samples were collected from wells in thesenties to provide an overall assessment of
ground-water methane concentrations in the regidns will also provide baseline data on
methane (which has not been previously analyzedmatly) prior to any drilling for natural gas
in the Marcellus Shale. This work is planned tatocwe into FY2013.
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Groundwater Level Monitoring

Water-level data are collected on an ongoing daselGS and USGS from several
statewide, regional, and county networks. Stateywtbryland’s groundwater network consists
of approximately 150 wells that are monitored &tnvals ranging from continuous recording
(mostly in the unconfined aquifers) to biannuaitydonfined aquifers). Additionally, about 270
wells in the Maryland Coastal Plain are measurax @year to monitor effects of groundwater
withdrawals by power plants and other users; thles& are used to publish potentiometric-
surface maps for major aquifers. In FY 2012, arewas prepared for publication that included
updated water level maps of the major coastal @ginfers. Several counties also support
additional water-level groundwater monitoring by B@nd USGS. All data collected by MGS
and USGS personnel are stored in the USGS-NWISds¢aand are published annually.

Planning for Changing Conditions

Climate Change

MDE’s Water Supply Program has been closely inedlwith both State and federal
efforts to develop recommendations for adaptatppr@aches to address potential water
resources impacts from changing climate conditidnslanuary 2011, The Maryland
Commission on Climate Change published its “Comgnslive Strategy for Reducing
Maryland’s Vulnerability to Climate Change — Phds8uilding societal, economic, and
ecological resilience”. This report evaluates euability and recommends adaptation strategies
in six important areas, including water resources.

The Greenhouse Gas Emissions Reduction Act of 2&f@res the State to develop and
implement a plan to reduce greenhouse gas emisaopercent from a 2006 baseline by 2020.
The MDE Air and Radiation Management AdministratsoAir Quality Planning Program, in
cooperation with a number of agencies and organizstpublished a draft plan, “Maryland’s
Plan to Reduce Greenhouse Gas Emissions”, in Deze2®l1. Many strategies within the
plan will also contribute to improving water quglihrough reduced emissions and deposition of
mercury and other air pollutants. The final plah lae published in December 2012.

In 2012, the Water Supply Program published a hrmgH Climate Change Adaptation
for Maryland Water Utilities”, focused on educatiwwgter utilities in Maryland about the
potential impacts of climate change and possilégesgies to reduce vulnerabilities. Impacts to
water resources from climate change could occurttairecreased flooding, increased air and
water temperatures, changes in precipitation andffuincreased droughts, sea level rise, and
more frequent and intense storms. Water utiliteas incorporate climate change expectations
into their planning to ensure the adequacy andyafdéheir supply. The brochure highlights
measures that water utilities can take to adapiater quality changes, changes in water
availability, and to protect infrastructure.
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Piedmont Water Supply and SB 674

Smart Growth development concentrates water usgimdensity population areas. These
areas do not always have sufficient local watercasuavailable to meet concentrated demand. In
particular, the towns that rely on groundwater fioand rock aquifers may exceed the sustained
yield of their water supply aquifers as high-dgnpitpulation growth occurs in the area. Only
towns using groundwater as their sole source sewgith the problem of needing sufficient land
area to meet their water supply needs, as the wakance criteria is not applied to surface water
withdrawals when issuing water appropriation pesmiftowns relying on water from Coastal Plain
Aquifers, however, such as those in southern Madylnd the Eastern Shore, generally rely on
deeper confined aquifers, which are not subjettiedavater balance criteria.

During the 2008 legislative session, the Maryl@aheral Assembly passed SB 674,
which authorizes MDE to give priority to public veatsystems that provide water to municipal
corporations when allocating groundwater in Carfédederick, or Washington counties. MDE
has been meeting with a stakeholder’s workgrougetielop regulations for implementing this
law. The stakeholder workgroup, which began megatif-ebruary 2009 to develop appropriate
policies and draft regulations to implement themtof SB674 has reached consensus on an
approach for allocating water to municipalitiegarroll, Frederick, and Washington Counties.
Regulations are expected to be finalized withinrtaet year.

Water and Sewerage Planning

Counties are required by law to develop and maintater and sewerage plans to
provide for the orderly development and extensibcommmunity water supply and sewerage
systems. MDE routinely reviews county water andesage plans to identify and address issues
that pertain to source water protection, water Bupgpacity, and Safe Drinking Water Act
requirements. MDE may disapprove a plan if itas consistent with existing laws, regulations
or policies.

Oversight of Public Water Systems

Groundwater continues to be a reliable and safeceof drinking water for thousands of
Maryland residents. MDE’s Water Supply Programesponsible for ensuring that public
drinking water in Maryland is safe and adequat@ateSvide, there are about 476 community
public drinking water systems, of which about 43¢ groundwater as their only water source.
These groundwater systems serve more than 600s8@&nts. Additionally there are about 549
Maryland facilities defined by the Safe Drinking WfaAct as non-community non-transient
public water systems that rely on groundwater. sehamall facilities include schools, day care
centers, and office buildings. There are also aB@97 transient non-community public
systems such as restaurants, churches, communigrseand campgrounds that use their own
groundwater wells.
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Percentage of population served by public water systems or individual (private) wells and
percentage of water systems using surface or groundwater (PDWIS, 2011).

New Reqgulatory Initiatives

The Long Term 2 Enhanced Surface Water Treatmelat WRas adopted in Maryland in
December 2009. Maryland was granted primacy eafoent authority by EPA on November
15, 2011. Under this regulation, surface watetesys and groundwater systems under the
influence of surface water are required to morfwoICryptosporidiumandE. coliin order to
determine the vulnerability of the source wated smdetermine what treatment improvements
must be completed in the next ten years in orderdeide up to 6.0 log removal of
Cryptosporidium The largest water systems that serve over 1(h8@bns have completed their
testing forEscherichia col(E.coli) andCryptosporidiumthe smaller water systems that serve
fewer than 10,000 persons will complete monitormg&all 2012. Based on the initial testing,
two water systems will be required to improve opiers or provide additional water treatment
for Cryptosporidium

As of March 7, 2011, the Groundwater Rule regulstizvere effective in Maryland.
Maryland was granted primacy enforcement authtgtiZPA on November 15, 2011. The new
rule provides the State additional authority fajuieing water system improvement that will
improve drinking water quality. Since its implentaion, water systems with contaminated
sources have been identified and corrective actaken. One water system was re-evaluated
and classified as groundwater under the influericeidace water based on the new data; the
initial evaluation of the source was completed dM@years ago. This regulation will ensure that
groundwater sources are more closely evaluatedregudar basis.

Wellhead Protection

In order to protect public water supply wells fraontamination the Water Supply
Program implements the Wellhead Protection Prodk&itHPP) in wellhead protection areas
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(WHPA) around each well. Existing and potentialrses of contamination are identified, and
management plans are developed to identify therbeahs for protecting the water supply
source. EPA approved Maryland's Wellhead Proted®mgram in June of 1991. MDE’s Water
Supply Program coordinates wellhead protectiorviiets among State agencies, public water
suppliers, local governments and the public, eskistl governments in delineating WHPAs and
in developing management programs to protect veafeplies. Participation at the local level is
voluntary.

In FY 2012, MDE's Water Supply Program contracteth outside vendors to implement
WHPPs for twenty vulnerable systems. Contractoesarking closely with the selected
communities to develop protection plans that carebdily implemented, and not just “sit on the
shelf.” It is expected that many of the systemi$adopt land use ordinance to protect their
water supplies. These projects are expected toimgpleted by 2013.

Well Siting

One priority for MDE’s Water Supply Program isénsure the safety of new public water
supplies by reviewing and evaluating proposalghersiting of new wells. To ensure that wells
are sited in the safest locations, staff reviewdepental databases to identify existing or
potential contamination sources, and use site tigag®ons to verify this information and
evaluate any additional factors that might influetize safety of the water supply. In FY 2012,
the Water Supply Program reviewed proposals fosttieg of approximately 20 new public
water supply wells.

MDE staff member performing a well inspection on a golf course
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WATER QUALITY PROTECTION AND RESTORATION

Groundwater supplies in Maryland are impacted i Inatural influences and human-
induced contamination. Population growth and dgwelent over the past 50 years has impacted
water quality in both agricultural and urban aneathe State. Although Maryland has many
programs in place to minimize and remediate exgsgimoundwater contamination, threats to
groundwater quality increase as new homes, new @ooiah development, and new roads are
built to meet the needs of a growing population.

Drinking Water Quality Issues

Public drinking water systems are required by Faldaw to monitor regularly to assure
compliance with EPA standards, and in Marylanddiviidual wells are typically tested only for
limited contaminants (bacteria and nitrates) whnenvtell is first drilled; any subsequent testing
is at the discretion of the homeowner.

Arsenic

On the Eastern Shore and southern Maryland, argedrinking water sources is from
naturally occurring deposits in the underlying &ers. Maryland has also identified arsenic
contamination in western Maryland, but the sourfce arsenic in the drinking water has not
been specifically identified. Early evaluationgloé groundwater in this part of the State
indicate that Garrett County arsenic may be linkedoal in the hard rock aquifer, and that
arsenic in the Carroll County aquifer may be linkeén external contamination source, such as
pesticides.

Organic arsenic feed additives, such as RoxaranddHistostat, are used in poultry
production to increase weight gain, control paessiand to improve pigmentation and feed
efficiency. Arsenic compounds are then excreteddaytry, resulting in increased
concentrations of arsenic in poultry manure. US&@ies indicate that land applications of this
manure may result in the leaching of arsenic teetngeronment, including to groundwater. In
response to human health and environmental condaerk¥2012, the Maryland Legislature
passed House Bill 167 which prohibits the saleaflpy feed with any arsenic additives, except
Histostat, which is primarily used for the preventof disease. This may help to limit the
addition of arsenic to soils, potentially helpimgprotect groundwater.

MTBE

Since 1995, MDE has been periodically samplingroomity and non-transient
community public water systems for MTBE. During tummer of 2006, MTBE was removed
from the gasoline that is supplied to the Stat®lafyland. This change in formulation was a
business decision by the gasoline suppliers, negalatory mandate. Soon after, MTBE was
replaced with ethanol to meet EPA reformulated @sstandards. Although removed from
gasoline, MTBE still continues to be detected iougrdwater. MDE predicts that there will be
years of legacy cases related to MTBE. During CM2MTBE was detected at about 40 water
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systems. The number of public water systems watkatable MTBE (less than 0.5 parts per
billion) continues to decline.

Wastewater
27%

Agriculture
38%

Stormwater
18% X_Forests

10%

Septic

6% Non-tidal

Atmospheric
1%

Nitrogen Loading to the Chesapeake Bay from Maryland, 2010
(from: Maryland Phase Il Watershed Implementation Plan For The Chesapeake Bay TMDL, MDE)

Nitrate

Nitrate pollution in groundwater is becoming iresangly problematic, especially in
aquifers underlying agricultural areas. The priyrsources of nitrate to groundwater are from
agricultural land uses, including land applicatadrcommercial fertilizers and manure from
animal feeding operations. Other major sourcesidecwastewater treatment plants, onsite
sewage (septic) systems, and atmospheric depositiain pollutants.

Due to agricultural land use practices, nitratecemtrations in shallow waters of
unconfined Coastal Plain aquifers on Maryland’st&asShore commonly exceed the Federal
Drinking Water Standard of 10 mg/L. Concentratignsater than 10 mg/L can cause
methemoglobinemia, a dangerous blood disordenfants. Shallow groundwater is generally
used for irrigation and other non-potable uses|enater for public drinking is pumped from
deeper in the unconfined aquifer or from confingdifers. Private residential wells are not
monitored regularly and many homeowners are not@awiBpotential contamination. In
addition, over time, contaminated groundwater canerdeeper into the unconfined aquifer or
may affect water in confined aquifers if there isyarologic connection between geologic layers.

All public water systems are required to conduchitoing for nitrate on at least an
annual basis. In calendar year 2011, 19 wateesysteported exceedance of the drinking water
standard for nitrate. Currently, approximatelys§dtems operate nitrate treatment systems to
remove nitrate from drinking water via ion exchamage/or reverse osmosis.
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As part of its source water protection activitif)E’'s Water Supply Program, evaluates
contaminants of concern, such as nitrate. Wodngoing to assess the sources of nitrate in
groundwater used by community water supplies. tlfieation of nitrate sources and
concentration trends can assist watersheds ingb&@oment of management actions. In
addition, MDE’s Wastewater Permits Program admemssThe Bay Restoration Fund (BRF),
which finances wastewater treatment plant and sggstem upgrades, and implements cover
crop programs to reduce nitrogen loading to the fBay runoff and groundwater.
Approximately 600 onsite sewage disposal systemggae are upgraded to remove nitrogen;
totaling 13,920 pounds of nitrogen removed fronthizgges to groundwater.

MDA'’s Nutrient Management Program works to enfattoe Water Quality Improvement
Act of 1998, widely known as Maryland’s Nutrient Negement Law. These regulations require
farmers to implement nutrient management plans lwaddress nitrogen and phosphorus inputs
to the environment. In May 2012, MDA finalized nemles for the use of manure, biosolids, and
other organic nutrient sources on crop fields. phlelic comment period is open until August
13, 2012.

Map of Maryland showing public water systems with nitrate concentrations that have exceeded 10
mg/L in the past (red dots) and systems currently treating for nitrate (green dots)
(data source: SDWIS, data to March, 2011)
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Virus Studies

Finalized in October 2006, the Groundwater Ruhesatio protect consumers from
microbial pathogens in groundwater, particularipses. The regulation requires source water
monitoring to identify vulnerable systems and reggitreatments to inactivate or remove all
viruses. A study conducted from 1998 to 2001 byBvihd USGS demonstrated that viruses are
not commonly found in groundwater systems in eitherCoastal Plain or Piedmont geologic
settings.

In FY 2011, MDE completed sampling for a secondigtto evaluate unconfined aquifers
in the Coastal Plain area for the groundwater edics in the Groundwater Rule. The year-long
study sampled 50 raw water sources on a quartagigb The sources were located in the
Quaternary, Aquia, Patapsco, and Magothy aquif@rse raw water samples were analyzed for
Escherichia coli (E. coli), Coliphage, Coliphagei®)&nterococci, and nitrates as part of the
study. The purpose of the study is to determinapropriate indicator for vulnerability in the
unconfined aquifers of the Coastal Plain. The repas finalized in June 2012.

Groundwater Remediation and Restoration

Contaminated Sites

The federal “Superfund” program, authorized by@wmprehensive Environmental
Response, Compensation, and Liability Act (CERCLwas established to identify, prioritize
and cleanup hazardous waste sites. The Land MareageAdministration of MDE ensures that
State requirements are met during investigationcéahup of sites designated for the National
Priority List (NPL) and federal facilities underettiederal “Superfund” program. A key objective
of the federal program is to obtain the data nesgds identify for cleanup the highest priority
sites posing threats to human health and the envient.

A similar program under State law, the State SuperProgram, conducts investigations
and oversees the remediation and cleanup of gitéseoState Master List and Non-Master List
that are not included on the NPL or are not ownethb federal government. The State Master
List contains 234 sites that have been identiftatesvide with known or potential contamination
and another 204 sites that have been archivedransfeérred to the State Master List - Formerly
Investigated Sites. The Non-Master List contahsi®es that have been identified statewide
with known or potential contamination and anoth@8 %ites that have been archived and
transferred to the Non-Master List — Formerly Irtigeged Sites.

The Voluntary Cleanup Program provides a streadlprocess for the remediation and
redevelopment of former industrial or commercialgarties that are contaminated or perceived
to be contaminated with controlled hazardous substa Upon successful completion of the
program, participants are also provided limitationdiability for the eligible property. Since the
inception of the Voluntary Cleanup Program in 19820 applications for 622 properties
representing approximately 7,182.77 acres have ts@ived and 533 properties have been
accepted into the program. Since 1997, the VCRdsagd a Certificate of Completion (COC)
for 118 properties and issued a No Further RequngsnDetermination (NFRD) for 264
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properties. The majority of these sites were idsuprohibition on the use of groundwater
beneath these areas for any purpose.

Underground Storage Tanks

Underground Storage Tanks (USTs) remain a majmcsoof groundwater
contamination. The Oil Control Program (OCP) witMDE has established stringent
regulations and provides strict oversight of tapkrations within Maryland. Releases from
USTs are required to be investigated and thoseguidbndwater impacts are required to define
the vertical and horizontal extent of the contamiara Once defined, a Corrective Action Plan
is implemented to mitigate the impact of the conteation. The effectiveness of remediation
systems is normally evaluated through groundwataritoring. The OCP has tracked reports of
over 11,699 confirmed underground storage tanlesyseleases from tanks other than heating
oil tanks throughout Maryland. Of these releasesr 11,260 site cleanups have been
completed. During FY 2012, OCP oversaw the ingesitbon and cleanup of over 351 heating oll
related cases. The OCP continues to provide aldrat both motor fuel and heating oil sites
where cleanups have been initiated. A list of@htrol Program UST’s and remediation sites
can be found at; www.mde.state.md.us/programskéondntrol

Emergency Response

MDE's Emergency Response conducts immediate rdmof/ail and hazardous
materials that threaten both surface and groundnegaiurces. Each year, Emergency Response
responds to approximately 650 spills of hazardoaternals and petroleum products occurring on
land and water throughout the State. These sp#iiandled in a way that protects public health
and safety and minimizes the contamination of wegsources. If a spill occurs within a source
water protection area, the appropriate public waygstem(s) will be notified so that monitoring
of potential impacts to drinking water can begWater Supply Program engineers are on call
24-hours per day to provide technical assistanceglany water supply emergency.

Onsite Sewage Disposal Systems

MDE has delegated the authority for administeonesite sewage disposal, land
subdivision and well construction programs to @itwunty health departments, which are part
of the Maryland Department of Health and Mental idyg, or to a local county permitting
agency. MDE personnel oversee the delegated pnsgiarovide technical support, investigate
potential public health threats and perform on-siteluations of innovative and alternative
sewage disposal system applications. A strond petsence and ongoing training are vital to
the implementation of these important public hektirs. Approximately 420,000 homes in
Maryland use onsite sewage disposal systems.

MDE actively promotes the use of advanced onsieage disposal systems. As arule,
advanced onsite sewage disposal systems bettecpgroundwater resources than conventional
systems. Advanced systems used in Maryland inchedeirculating sand filters, advanced
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waste treatment units, sand mounds, waterlessda@itel at-grade systems. Research on
emerging on-site sewage disposal technologiesragggi with emphasis on those technologies
that reduce discharges of nitrogen.

Bay Restoration Fund

The Bay Restoration Fund (BRF) was signed intodaviviay 26, 2004 because the
Chesapeake Bay had been experiencing a declinater guality due to over-enrichment of
nutrients (mainly phosphorus and nitrogen). Theedatablished a dedicated fund for improving
the water quality of the Chesapeake Bay. In amlditd financing wastewater treatment plant
upgrades, the BRF finances onsite disposal systepti¢ system) upgrades and implements
cover crop programs to reduce nitrogen loadingpéoBay from runoff and groundwater.

In FY 2012, the Maryland Legislature passed Houiet®6 which generally doubles the
Bay Restoration Fee, beginning July, 2012. Therfeease was necessary to continue
upgrading the State’s major wastewater treatmemtplwith nutrient removal technologies.
As a result of the BRF, more than 7.5 million posind nitrogen and more than 260 thousand
pounds of phosphorus will be reduced each yeaGwhill meet over one-third of Maryland’s
nutrient reduction commitment under the Chesap8ake2000 Agreement. Approximately 600
onsite sewage disposal systems per year are upt@demove nitrogen; totaling 13,920 pounds
of nitrogen that are removed each year, which wbakk otherwise been discharged into the
groundwater.

The goal of the Onsite Sewage Disposal Systenb@&) portion of the Bay Restoration
Fund is to curtail the amount of nitrogen dischdrfjem OSDS into the State’s water. This
benefits the State by restoring the estuarine enmient and by providing better protection of
drinking water supplies. The BRF statute inclullegling to provide grants for the incremental
cost of upgrading OSDS to best available techno(Bgyr) for nitrogen removal. Through June
of 2012, septic systems serving 3,732 equivalemldwg units have been upgraded to remove
nitrogen with BRF grants, reducing the load ofagen discharged to groundwater by 86,582
pounds per year.

To date, 16 proprietary technologies have beenoappras grant eligible BATs for
removing nitrogen. All these technologies musb alsdergo field verification of performance in
Maryland. Twelve Maryland installations of eacbhteology must be sampled on a quarterly
basis for four quarters. The results of this samgpinust indicate a minimum of 50 percent
nitrogen removal to successfully complete fieldifigation. Currently, six proprietary
technologies have unconditional approval as BAT amaddditional six technologies have
conditional approval as additional performance éatallected for these systems.

Requlations

MDE proposed regulations that would require nitregemoval technology (BAT) for all
septic systems serving new construction on lanshidigito the Chesapeake Bay, Atlantic
Coastal Bays or in other areas where bodies ofnaaéeimpaired by nitrogen. This includes
most of the State. Existing regulations alreadyiregnitrogen-removal technology for all new
and replacement septic systems in the Critical Atg200 feet from tidal waters). The Joint
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Committee on Administrative, Executive and LegisReview (AELR) published the
proposed regulation in the Maryland Register oreJLyr2012.

In FY 2012, Senate Bill 236 passed the legislatune was signed by the Governor. This
bill prohibits a jurisdiction from approving a majeesidential subdivision served by on-site
sewage disposal systems, community sewerage systestzared systems unless it adopts the
system of land use tiers established by the Bilhce nitrogen pollution from septic systems is
greater than pollution from centralized treatmesstams, the bill seeks to limit sprawling
development and new septic systems; thereby pnogegtoundwater.

Permit Programs

MDE issues many types of permits for activities tten have a negative impact on
groundwater quality. Permits can establish liffotsspecific chemicals or groups of pollutants,
or can require best management practices that eg@leases to the environment.

Groundwater Discharge

Groundwater discharge permits are required fordisgharges to groundwaters of the
State. Sources of groundwater discharges inclpigy srrigation land treatment systems,
overland flow systems, rapid infiltration systendiltration ponds), large on-site sewage
disposal systems (greater than a daily averagedfday000 gpd), seepage pits, dry wells, septic
systems, and injection wells. The Code of MarylRedjulations provides performance
standards for location, design, installation, cardton and maintenance of the permitted
facilities. Issuing a permit involves the reviefyatans, specifications and hydrogeologic
reports, and the evaluation of soil and site suitgb In many cases, groundwater monitoring is
a condition of the permit, requiring that a fagilihaintain primary or secondary drinking water
standards in the groundwater quality at the pdimtischarge or monitoring wells adjacent to the
property boundary. In FY 2012, MDE issued sixteamicipal groundwater discharge permits
and eighteen industrial groundwater discharge germi

Underground Injection Control

EPA delegated authority for the Underground InggcControl (UIC) program to Maryland
in 1984. There are six classes of UIC wells. N&arg has primacy for five classes of wells, but
will be applying for primacy for Class VI wells. 1&s VI is a new class for carbon dioxide
sequestration wells. In Maryland, UIC Wells arerently all Class V wells, which are
essentially shallow subsurface treatment and d&@ystems, such as septic systems.

Class V wells may receive treated industrial pssogastewater or industrial wastewater
commingled with domestic sewage. MDE's GroundwBischarge Program issues permits for
Class V wells. Large capacity septic systemsneefin the Code of Federal Regulations as
serving greater than 20 persons, are also defin€lass V wells and are jointly permitted by the
State’s UIC Program and the county health deparsndbisposal of hazardous waste by
underground injection is not allowed in Marylar@ermitted Class V wells must meet primary
and secondary drinking water standards.
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The UIC Program maintains a data inventory oéptéal and known Class V wells. It also
actively identifies unpermitted wells for regulatiand inventory through unannounced site
inspections by Program personnel that target umittexd Class V wells. One inspector is
dedicated to statewide inspections of facilitiesmsewered areas, which may be using shallow
disposal practices for industrial wastewater. gosel inspector works in coordination with the
Water Supply Program to investigate potential dasghrs in wellhead protection areas
(WHPASs). Notices of Corrective Action are issuedfgacilities not in compliance with UIC
Class V regulations. Corrective action is requidhese facilities. Approximately 400
inspections are conducted each year. In additidDEMompliance inspectors visit approximately
125 permitted facilities to monitor compliance wilie conditions of groundwater discharge
permits. In FY 2012, 575 UIC inspections were aardd by the two MDE inspectors. The
inspectors issued 36 Notices of Corrective ActiomFY 2012, 20 facilities were returned to
compliance.

The UIC Program continues to provide informationb@st management practices and
pollution prevention in all dealings with the regidd community, both during unannounced
UIC, and permit related inspections. Outreach mressinclude distribution of brochures on
Management of Vehicle Washwater, Management ofoehemical WasteggndA Dry Cleaner’s
Guide to Wastewater Managemeitthe dry cleaner brochure provides information on
percholoroethylene (PCE) and guidance on its dedpnsseptic and sewer systems.

There is a developing interest in producing natgaa from the Devonian Marcellus Shale
in Western Maryland’s Garrett County using the textbgy of hydraulic fracturing, also known
as hydrofracking. This methodology uses tremendomasitities of fresh water for the fracturing
process and then, as a byproduct of gas produgtroduces very large quantities of
contaminated water for disposal. One disposal apfivia a UIC Class Il Well. Class Il wells
discharge wastewater beneath the lowermost underdrsource of drinking water. There are no
pending applications for Class Il disposal welld an Class Il wells currently operate in
Maryland. The UIC Program works with MDE’s Watergply and Mining Programs to review
permit applications for hydrofracking.

Inquiries have also been made to Maryland’s Ul@ypam regarding aquifer storage and
recovery (ASR) wells. ASR wells are being consedein several locations in Maryland to store
treated drinking water in an aquifer, for lateriwdtawal and use during periods of peak demand.
These types of wells are regulated differentlypasithe country. Since it was not named as a
high risk well in the EPA’s Phase | Class V Rulestcategory of Class V wells are Rule
authorized. Therefore, some UIC regulating autlesrido exercise the regulatory option of Rule
authorization for ASR wells, and some require p&min Maryland, a UIC permit is required
for ASR wells. To date, no applications have bemeived for ASR wells.

Class Vl is a new UIC well designation for carluboxide sequestration, a process
designed to address global climate change. Madyiplanning to apply for primacy for this
new class of well.
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Hazardous Waste

MDE's Land Management Administration (LMA) supees hazardous waste generators
and treatment, and storage and disposal facithiesigh both State regulations and a federally
mandated permit program. LMA’s Waste Diversion &hitization Program (WDUP) manages
the hazardous waste permit program and implembatsetjuirements of the federal Resource
Conservation and Recovery Act (RCRA) as well agdlgglirements of State law. In Maryland,
there are approximately 10,500 facilities regiddeas generators of hazardous waste. There are
twenty facilities that have been issued permitsvalg treatment of hazardous waste, storage of
hazardous waste for longer than 90 days, acceptdr@zardous waste from off-site, and/or
management of hazardous waste in land disposal. uhite permitted hazardous waste land
disposal units have all gone through closure aadabject to post-closure care requirements.

LMA'’s Operational Services Program relies on rddageping to maintain a "cradle-to-
grave" tracking system for all hazardous waste igéee. Proper management and pollution
prevention techniques ensure against contaminafigroundwater. LMA'’s Solid Waste Program
oversees the enforcement of hazardous waste rewgrits. If there is improper management of
hazardous waste, the program requires that adieieken to remedy the situation and to restore,
to the extent possible, the quality of the affegemindwater. A strong oversight and enforcement
effort is maintained to provide high visibility agleterrent against future violations.

Permitted hazardous waste treatment, storagajigpdsal facilities whose operations
would present a greater potential for groundwatetamination if an unforeseen incident occurs
are placed under more stringent permit conditidParmit conditions in this case would include the
requirement that a groundwater monitoring systerddpoyed. The Solid Waste Program is
charged with the responsibility of inspecting theggtems and initiating enforcement action should
the need arise. Permit requirements are tailaredidress the potential for contamination
presented by each facility using requirements fougdwater protection defined in State
regulations. At a minimum, semi-annual reportssattamitted by facilities required to monitor
groundwater. Failure to meet permit requiremeggslts in an enforcement action designed to both
bring the facility into compliance and to remediats contamination.

The Land Restoration Program maintains the Fetfestalllation Restoration Program
(IRP) Support Section that is responsible for sujopgp cleanup at Federal Facilities under the
Comprehensive Environmental Response, Compensatidri,iability Act (CERCLA), or the
federal “Superfund” program. MDE maintains a Dépant of Defense/State of Maryland
Memorandum of Agreement, which provides federatling to support the Section’s activities.
The focus of the Section’s activities at Departnadridefense sites is on groundwater
contamination. Evaluation of the extent of contaation, remedial alternatives, and ultimate
cleanup criteria is conducted through the CERCLdcpss. The Federal IRP Support Section
directly supports EPA Region Il in the CERCLA ahe@s.

Solid Waste

Within MDE's Land Management Administration, thai®& Waste Program regulates the
management and disposal of non-hazardous wasteasuohnicipal solid waste, industrial
waste, construction and demolition waste, landrolgadebris and natural wood waste, and
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performs enforcement activities for scrap tiresyasge sludge and Controlled Hazardous
Substances. The program’s comprehensive permigigpgrements for facilities accepting waste
are directed at protecting ground and surface wataie assuring the safe management and
disposal of waste.

Program activities include significant enforcemeffibrts to stop and clean up illegal
dumps before they can significantly impact groun@weesources. Permitting requirements
include liners and leachate collection/treatmestesys for landfills (except land clearing debris
or “stump dump” landfills), groundwater monitorisgstems, and other environmental protection
systems that serve to protect groundwater. Thgrano regulates 24 municipal solid waste
landfills, four industrial waste landfills, threevgage sludge storage or treatment facilities, and
six construction and demolition waste landfillsgavaluates environmental monitoring data for
approximately 60 closed landfills. The Solid WaBtegram is also tasked with the permitting
and enforcement of any new industrial landfill fioe disposal of Coal Combustion Byproducts
(CCB) such as coal flyash, and helps enforce MIEC8 storage and transportation regulations.

Waste Diversion and Utilization

Within MDE’s Land Management Administration, theagte Diversion and Utilization
Program regulates the utilization of sewage slutlgeis applied as a soil amendment to
farmland or used for the reclamation of land sucimined sites. Most of the sewage sludge
generated in Maryland is applied to farmland hereut of State. The beneficial use of this
material is regulated by State statute and peromtitions that require buffers and nutrient
management plans for farmland where sewage slsdgebe applied. By limiting the amount of
nutrients applied to land to those actually reqllvg crops, excess amounts of nutrients can be
controlled and ground and surface water protected.

The Waste Diversion and Utilization Program aklsgulates the discharges from Animal
Feeding Operations (AFO) in Maryland. Togetheg,risgulations and General Discharge Permit
are designed to control nutrients from Marylandigjést agricultural animal operations and are a
significant step forward in protecting the Ches&pdaay, local waterways, and our drinking
water. The AFO regulations and General Dischargem®are just one part of a comprehensive,
statewide effort to address all sources of poltutimat are impairing our waterways: wastewater
treatment plants, industrial discharges, septitegys, urban/suburban stormwater runoff, and air
emissions from power plants, vehicles, and trucks.

By eliminating unpermitted tire dumps and provglaregulatory program for the
management, transportation, and recycling of stirap, the LMA’s Waste Diversion
Utilization Program prevents serious sources ation which are caused by “tire dump” fires,
thus protecting both ground and surface water. ME2E’s annual Scrap Tire Report for more
information on these activities.

QOil Control

The QOil Control Program (OCP), within MDE's Lancavagement Administration, is the
unit responsible for the implementation of the Uhgdeund Storage Tank (UST), Leaking
Underground Storage Tank (LUST), and Abovegroumdage Tank (AST) programs. These
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programs provide for preventive actions to miningrzeund and surface water pollution from the
storage of petroleum products. The Program hasased regulatory oversight of USTs with
improvements in release detection, secondary cunt&t, and tank monitoring.

OCP has enacted a specialized tank inspectiongroty ensure the protection of
groundwater resources and public health from tlemse of chemicals stored in underground
storage systems. An owner of an underground niogbistorage system in Maryland is
required, upon notification from OCP, to have thgtam inspected by a certified private
inspector. The inspector must visit the storag& facility and complete a detailed site
inspection form provided by OCP. The inspectolatas tank and piping release detection,
overfill/spill prevention, system corrosion proiect, as well as facility housekeeping and other
compliance concerns. After the initial inspectitoilow-up inspections must occur every three
years to confirm continued compliance with Marylaadulations.

The OCP requires additional release detection nistfar motor fuel facilities operating
within the High Risk Groundwater Use and Well H&adtection Areas of Baltimore, Carroll,
Cecll, Frederick and Harford County. Facilitiegivim this area must sample the groundwater
through at least three onsite monitoring wellsisEampling must be performed yearly and the
results reported to OCP. The facility must alsogle the site’s water supply well and perform
special release detection tests on any operatiottirground storage tank systems. Facilities
that fail to perform these tests face MDE enforcenaetions and the loss of their fuel supply.

Tank removal at an oil contaminated site

Mining: Marcellus Shale

Portions of both the gas-rich Marcellus and Uticals formations underlie the western-
most part of Maryland (mostly Garrett and Allegaaoyinties). The advent and refinement of
new technologies related to horizontal drilling dmgh-volume hydraulic fracturing have
allowed for the economic recovery of hydrocarbaotgces from these formations; a feat that
was previously uneconomical. This process invojuasping large amounts of highly
pressurized water mixed with chemicals and a propfesually sand) into the well in order to
fracture the rock. These fractures, held operhbyptroppant, allow the gas to flow out of the
formation and into the wellbore. However, conceawear issues like the possible environmental
impacts, health risks and infrastructure straingl@used pause in many prudent communities.
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Recognizing the many unknowns surrounding thedentdogies, in June 2011, a
Governor’s Executive Order in Maryland establistieglMarcellus Shale Safe Drilling Initiative
Advisory Commission, to study and make recommendatto assist State policy makers and
regulators in determining whether or how drillirgnaoccur without unacceptable risks of
adverse reactions to public health, safety, the&renment, or natural resources. Pursuant to the
executive order, the Commission released Partllijadf their study in December 2011. This
report made recommendations focused on determanrappropriate revenue system to fund
State activities related to deep shale gas prastueis well as recommendations towards
establishing a “fair and equitable” liability syste The creation of a ‘presumed area of liability’
around a deep shale gas well was supported bydher@ssion and adopted by the Governor
into statute in May 2012 (House Bill 1123). Thieashifts the burden of proof from the
landowner to the driller in case of any accidentaltamination within 2500 feet and 365 days.
It is also hoped that this will encourage drilleyollect their own baseline data.

The next installment of the Commission’s study waginally due in August 2012,
however, the bill that would have established theling mechanism needed to complete the
work failed in the General Assembly. As a resodt Commission has requested an extension of
the original deadline until December 31, 2012, wité final version of the second part of the
study due August 1, 2013.

Additionally, in FY 2012, because of the interesthe potential development of natural
gas reserves in the Marcellus Shale in western lstady MGS began a study of methane in
groundwater in Garret and Allegany Counties. Tilsprovide baseline data on methane prior
to any drilling for natural gas in the Marcellusagh

To date, only seven applications for permits foltidg and production have been
received by MDE. No permits have been issued.pEmmit process requires the applicant to
identify the location from which they will obtainater for hydraulic fracturing as well as an
approved disposal location. Permits will not e until the Commission’s findings can be
reviewed.

Stormwater Management

Urban development has a profound influence on tiadity and quantity of Maryland
waters by altering the hydrologic cycle. When \atien is stripped, soil compacted and
impervious surfaces added during the constructiongss, rain is deflected over these hard
surfaces instead of filtering through the soil @a and recharging groundwater supplies.
Stormwater from developed sites rushes overlandirgavolume, and picking up soil and its
accumulated pollutants, which may include oil, gegand fertilizer from streets, roofs, parking
lots, lawns, and bare ground. This large quanfityontaminated water rushes into the closest
surface water. This accumulated runoff causeslitap stream channel erosion, sedimentation,
wildlife habitat deterioration, water pollution, difower stream base-flows.

The goal of MDE’s Stormwater Management Prograto imaintain pre-development
runoff characteristics, during and after developme2urrently, all new development projects are
required to incorporate best management pract®e] to assist in achieving post
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development hydrology that replicates the runoffdibons of woods in good condition. This
will allow runoff to be filtered by infiltration ttough the soil and recharge groundwater supplies.

MDE's "2000 Maryland Stormwater Design Manual" pdas guidelines for designing
structural and nonstructural BMPs. Examples afcstiral BMPs include ponds, constructed
wetlands, filters, and infiltration practices tadaglss water quality, water recharge, and stream
channel protection. Many nonstructural practicasimnatural hydrology and minimize the
generation of excess stormwater after developnmaeitiding disconnecting roof top
downspouts, conserving natural vegetation, andigiry stream buffers to maximize filtration
and groundwater recharge.

Requirements to use environmental site design (E& e maximum extent practicable
to provide stormwater management went into efiedflay 2010. All jurisdictions in Maryland
have been implementing ESD for new developmentadevelopment projects since changing
local stormwater management ordinances two years &jis completes the implementation
mandate specified by the Maryland legislature en$tormwater Management Act of 2007 and
formalized by MDE is subsequent changes to the @bd&aryland Regulations (COMAR).
ESD includes the use of better site planning, @dtieve surfaces, and small-scale runoff control
practices on new development and redevelopmenggisojn an effort to replicate the runoff that
would be expected from woods. Implementing ESDeaggnts a significant change in the way
development runoff is addressed in Maryland anckeanother milestone in the evolution of a
State program that has existed for nearly 30 years.

Water Well Construction

Responsibility for permitting well constructiondslegated by MDE to local county
health officers or other county environmental offis. MDE employees direct this delegated
program and provide technical assistance to cqueityonnel. Only drillers licensed by the
Maryland Board of Well Drillers may drill wells ithe State of Maryland. The driller must file a
well completion report for each well; well comptatireports are stored in a central computer
database at MDE. The Department processes apptetimri2,500 well permits each year. An
estimated 400,000 households in Maryland rely dividual wells. MDE’s On-Site Systems
Division conducts well construction inspectionghe field, trains well drillers and county
personnel, and has been instrumental in develgmifigrcement cases for violations of well
construction laws.

Maryland’s Well Construction regulation, COMAR 08.04, is being updated.
Previously, changes were proposed by MDE’s Ongiste®ns Division and reviewed by the
Conference of Environmental Health Directors arelNtaryland State Board of Well Drillers
prior to their final promulgation in 2010. Howeveublication of the final regulation did not
occur because MDE withdrew the regulations concambitvith concerns expressed by the AELR
committee. The regulations that were not promulateluded the requirement that potable
wells have a minimum casing diameter of four inch€se mandate of four inch wells was
intended to address declining water levels in s@oastal Plain counties. In these areas, large
withdrawals can cause the aquifer water levelsarioy wells to decline, making it impossible
for some well owners to procure water from theiotwwch diameter well casings. A four-inch
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casing is necessary for installation of a submbergbmp. The regulations also addressed
geothermal well construction, well clusters, andarece provisions.

A new draft update of COMAR 26.04.04 includestbgulations that were previously
not promulgated, in addition to other changes. s€rae currently undergoing stakeholder
review. Due to various federal, State and coumtgmtives, geothermal wells have gained
popularity, so regulatory requirements have beeleadpecific to geothermal wells. In order to
protect drinking water aquifers, codifying the regment for borehole grouting from the bottom
to top of the well and defining setback distanecemfpotential sources of contamination were
necessary. Defining the types of wells that cadrdked under a single permit is very important
to the permit cost of some environmental or largetigermal sites. A maximum number of
wells that can be constructed of a non-potablereatas increased to 20 boreholes from the
current maximum of 10. The current regulation doatsinclude a variance provision. The State
is proposing this in the regulation to deal witffidult construction or well siting criteria.

Pesticides Management

TheMaryland Department of Agriculture (MDA) PesticiBegulation Section, the
State’s lead agency for implementing the Fedes®dticide, Fungicide, and Rodenticide Act
(FIFRA), continues to implement, maintain and upgdas needed, its generic Pesticide
Management Plan (PMP). As an addendum to the PR Jnited States Environmental
Protection Agency (EPA), in cooperation with thates, has developedstate Pesticides of
Interestlist. Pesticides of interest (including their cedptes) are pesticides that have been
identified by the states as having fiwentialto occur in ground or surface water at
concentrations approaching or exceeding a humdthh@aecological reference points. These
pesticides are to be periodically evaluated tordatee whether a human health or environmental
reference point is likely to be approached or egede If an evaluated pesticide is found to pose
a risk to water quality, then that pesticide mwestabtively managed. Management can include
applicator training/public outreach, adoption osBklanagement Practices (BMPs), targeted
inspections and enforcement of existing water ¢y+adilated label restrictions, designation as a
State “Restricted Use” pesticide due to water ¢ggabncerns, additional product label
restrictions to reduce contamination or, ultimatelgnial of State registration, of the pesticide,
due to water quality concerns.

This is the twentieth year, of MDA's recycling pragn for empty pesticide containers.
MDA, in cooperation with local government and ptezandustry, inspects, stores, and chips
clean, empty pesticide containers that have bdeneof for recycling. Collection centers are
maintained in seven counties (Frederick, Harforelnt{ Talbot, Washington and Wicomico) with
the assistance of county government agencies.tahdb24 collection days are held during June
through September. In addition, fourteen pestidel@ers/custom applicators are participating in
inspection and collection of containers at theindacilities. The program has been well
received by different interest groups, including #gricultural community, EPA’'s Chesapeake
Bay Program and environmental organizations. Mioa@ 700,000 empty pesticide containers
have been collected and recycled since 1993, takimg than 300 tons of plastic out of
Maryland’s waste stream.
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MDA offered an unusable/unwanted pesticide dislossram, for all agricultural
producers, throughout Maryland. MDA collected ihe&B,000 pounds of unwanted or unusable
pesticides from 54 participants. Since 1995, tlogmam has collected more than 560 different
pesticides producing more than 188,000 pounds.
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CONCLUSION

In FY 2012, MDE, MDA and MDNR continued to coordie activities to characterize,
restore, allocate, conserve and protect the Stgteisndwater resources. This past year, studies
progressed to provide a comprehensive understandiMaryland’s groundwater resources,
including in the fractured rock and Coastal Pla&gions of Maryland. When complete, this
information will facilitate sound management of eratesources in the State. The recently
published study dating groundwater in the uppeato aquifer shows groundwater in some
confined aquifers to be very old, highlighting thgortance of water conservation and demand
management.

In FY 2012, MDE’s Water Supply program continuedrtanage water withdrawals
through the Water Appropriations and Use permitpnacess, and many different State
programs contributed to the restoration and pratecif water quality. Additionally, this year
significant legislation was passed to enhance tbegtion of water quality by providing funding
mechanisms for upgrades to septic systems, wagtetmaatment plants, and stormwater
management strategies.

State programs to protect groundwater must bagitiened to ensure that safe and
adequate water supplies are available to meet ggpdémands. Increased data collection and
management for better decision making and planrélteded to groundwater use are among the
top priorities for funding. However, both the C@d$lain Groundwater Study and Fractured-
Rock Water Supply Study require significant additibinvestment from current and new
funding partners for completion. In addition, fumgllimitations have negatively affected
program staffing needs and the ability to implenmew groundwater protection activities.

Funding to support voluntary groundwater protecpoograms (e.g., wellhead protection,
cover crop planting and voluntary cleanup prograisiipaving a positive impact. However,
improvements are needed in the depth and scomgofations to address more contaminants,
and improve protection measures to meet legal rexapgints, which will require additional
funding. The costs associated with addressindetiecy of past contamination remain high.

The challenges to groundwater protection are daginivater demand and the threats to
groundwater quality and quantity will continue heliease for the foreseeable future. Maryland’s
varied hydrologic terrain works against a “one ditzeall” solution for managing, protecting and
restoring groundwater. While some areas of theeSteperience issues of quantity limitations,
other areas experience problems due to naturatiyrang and/or human induced contamination.
In FY2013, the State’s water protection programaeintinue to integrate these water resource
issues and work toward providing long-term protatiénd use of Maryland’s groundwater
resources.
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