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1.0 Introduction

1.1Background

In 1974 the United @tes Congress enactéde Safe Drinking Water Actli$/A) with
the goal of providing safe drinking water for public water supplies and their uSéres. SDWA
gave the U.S. Environmental Protection Agency (EPA) the authority to develop a uniform
national drhking water protection program, and to establish standards for known or suspected
drinking water contaminantsin 1986, Congress amended the SDWA to reflect a growing
awareness of potential biological and chemical threats to drinking wathe amendmerg to
the SDWA authorized two new provisions for groundwater protectiOne of these is the
Wellhead Protection program.The SDWA allowed states to design and implement their own
Wellhead Protection programs in order to maximize effectiveness at tla llexel.

In June 2005, the U. S. Environmental Protection agency approved a formula for
+ANBAYAIl Q& DNR dzy R g Htiv&Nasignd@by BeSstate PepartméhPod NI Y @
Environmental Quality and the state Department of Heal@rourdwater Protection is a local
government and/or system effort and remains voluntary in Virgifiiae Groundwater
Protection Steering Committee provides resources that include model ordinances for local
governments, case studies, and information on fundime Department of Health updates the
Source Water Assessments by request, which it had completed for all systems by 2003, and
contracts with an engineering firm to do Wellhead Protection Plans for high risk systems.

The 20092010 Source \Ater Protection Program encompasses both groundwater and
surface water sourcedt is overseen in this case by the EPA. The Source Water Protection
Program requires a minimum of five entities or sources be joined in a united effort to create
regional proection.

State agencies with input to th¥irginia Rural Water AssociatitechniciafQ & 2 LIS NJ G A y -
plan set a priority for protection plansThey agreed that sources existing within karst and
fractured rock terrains should be addressethese geologeare the most vulnerable (in
Virginia) to groundwater contamination.

1.2 Purpose of Source Water Protection Plan
Recognizing that action must be taken to protd#etir water supply, including from
potential contamination, a volunteer committee tife governments and citizens of Charlotte

Countyhas developed this source water protection plan.

TheCharlotte Countysource Water Protection Plan is a grassrabtgen tool to protect
the drinking water sources @harlotte County The Plan aimstdo the following:



-Create an awareness of the drinking water sources of the community and the
potential risks to water quality and quantity with@harlotte County

-Encourage education and voluntary solutions to alleviate pollution risks,
-Promotemanagement practices to protect and enhance their drinking water
supply, and

-Provide for a comprehensive action plan in case of an emergency to the water
source

The primary reason for developing a Source Water Protection Pl@harlotte Countys
to provide a local, commoegrense framework for protecting local water resources. Local
education and voluntary action may do as much or more than regulations, and especially may
fill gaps in federal, state and county laws to protect local water resources.

1.3 Protection of Private Sources

While this plan focuses on public water supplies, it is important to note that it will also
effectively protect private sources in the well head protection area as(wigjure 1) Just as
customes of the public water supply protecting their groundwater will protect the supplies of
private well owners, so will the actions of private well owners protect the public suppties.
therefore essential that this plan target not only public water sypgers but all citizens within
the well head protection areagOne important message that must always be present in
outreach activities is that everyone is protecting not only their own water supply but everyone
around them as wellFigure 1 illustratethe importance of focusing on private as well as public
wells.



Groundwater Connectivity Between Public and Private Wells

Public Supply Well Household Well
Connected Connected
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Groundwater Level Showing
Drawdown from Pumping

Figure 1: Groundwater Connectivity Between Public and Private Wells
1.4 Protection Plan Development Steering Committee

As this is a grassroots effort, the public was involved in easpgct of the planThis is
essential for a good plariNo one understands the water issuesGharlotte Countynore than
its residents.It is only by utilizing that knowledge that an effective plan can be created.

A public presentation wsheld inCharlotte Court Housen the topic of source wate
protection. The presentatiordescribed the source water protection program and what the
a0 SSNRyYy 3 Oewodbé in h&iarmationRrid implementation of the plaAt the
end of the presentatiopattendees were asked to join the steering committee in order to have
a say in the creation of the plan.

A steering committee was formed from the attendees of these meetings to guide the
creation of this plan.The steering committee then began haviegular meetings in order to
determine the content of the protection planThis steering committee will implement and
manage the source water protection plan as well as meet regularly to make sure the plan is
kept up to date.



Source Water ProtectiofPlan Steering Committee

Name

Association

John P Gannon

Virginia Rural Water Association

Susan Adams

Charlotte County

Monica Elder Charlotte County

Patrick Shay Citizen

Julie Hamldt Southside Soil and Water Conservation Dist
David Martin Virginia Department of Health

Miller Adams

Department of Forestry

Patricia Mays

Southside Soil and Water Conservation Dist

Beverly Renfro

Citizen

Robert Jones

VirginiaCooperative Extension

Table 1: Steering Committee



2.0Water Supply Setting

2.1 Geology

Charlotte County is located in the Piedmattysiographic provincérigure 3, which is
made up of a variety of Igneous and Metamorphic rokekVirginia, thePiedmontis located to
the westof the Coastal Plaiand to the east of the BluRidge.Charlotte Count@a f | Yy Ra O LJS
has remained generally stable falong time which has allowed for extensive weathering of
the upper pats of its bedrock.This has lé to the development o$aprolite, or weathered
bedrocklayers extending as deep &6feet in places.

Figure 3. Segment 11 includes parts of the
Coastal Plain, the Piedmont, the Blue Ridge, the
New England, the Yalley and Ridge, the
Appalachian Plateaus, and the Central Lowland
Physiographic Provinces. Two of these
provinces—the Blue Ridge and the Reading
Prong, which is part of the New England i v i i Py se
Province—are discussed together because they ; g i 2 - )

have similar geology and hydrology.

EXPLANATION
Physiographic provinces

Xr?gyg}d Coestal Mlain
; Pidmont
Blue Ridg=

MNew England

Valky and Ridge
Appalachian Platzaus

Central Lowland

Exas oo o UL, Qecicplanl Survey
A3kl d¥a, £2.000,000, W72

Modified from Fenneman, N.M., and
Johnson, D.W., 1946, Physical divisions of — 2 %
the United States: U.S. Genlogical Survey, ¢ 3, NeCoMETRRG
scale 1:7,000,000, 1 sheet.

Figure 2 Physiographic provinces in the eastern United States

The rocks belowCharlotte Countyare a mixture ofnany types of Igneous and
Metamorphic rocks, which are mapped in FigureThese rockexist in close proximity to each
other in many places, while in others only one or two of them are preskis.also important
to note that because of the chemical composition of the rocks through wlierlotte
Countf & I NE dzy R ¢ | Mafigddesk,dronFahd2Saloghbe& found naturally ithe
groundwater.
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Figure 3 Geologic map o€harlotte County, VABubblesndicate public supply wellsBlack text

denotes geologic units.

2.2 Hydrogeology

As Charlotte Countiglocated in thePiedmontphysiographic province, theounty
draws water from fractured bedrodlEigured). Filtration of recharge water in this system is
provided by the overburden, or top soil. This layer varies greatly in thickness. With this

Figure 4 Typical fractured bedrock hydrogeology

variation comes a
variation in filtration
capability. Generally in
the Piedmontthis layer
of overburden is
underlain by weathered
bedrock calledgaprolite.
The zone is made up of
the same bulk rock as the
bedrock below but has
been weathered into a

highly fractred material capable of storing artdansmitting water. This layer of broken up
rock does not have the filtration properties of the soil above it. Therefore, areas where this
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rock is exposed are extremely susceptible to contamination. Drainage sstbrigswater that
can have high levels of contaminants should be kept away from these areas as much as
possible.

Belowthe saprolitewater exists in fractures in the bedro@kigurest and5). These
fractures vary in both size and connectivilyependng on their size and the size of the fracture
network they belong to, they will produce greatly varying quantities of waldrecomplex
varieties of rock in Charlotte Counltigely limit large scale connectiviof ground water
systems This means it ikely that thecountydraws groundwater from a number of isolated

TN} OGdzNB ySte2Nla NIGKSNI GKIyYy 2dzad 2yS 6l ljdza ¥

Drinking water wells are required
to be cased through theaprolitezone and

only pull water from the fractured bedrock fi Uneina e
below. This is due to the lower quality ater table
water present in thesaprolite. The water Se e

present in the fractured bedrock is
generally high quality, but as described
below, it is also very susceptible to
contamination.

In a study of the susceptibility 1,
of+t ANBAYAl Q& | lj dzA F SN|
water supplies in théiedmontare highly |
susceptible to contaminatioNelms,
2003. This determination was based partly{:
on the age of water sampled from wells an

| The regolith has 20 to 50
times the water storing
capacity of the bedrock.

Open fractures

are scarce below Volume

400 feet
springs in thePiedmont Whenwater ;
fallsas pregpitation and enters the Not to scele ol i e
groundwater system, it holds a signature s
unique to the atmosphere it fell through to Figure 5 Available storage in fractured rock

hit the ground. By testing gases present in environments.

groundwater, scientists are able to determine

dates of recharge for water taken from wells and sprinigsthe Piedmontthe age of the

waters tested was very youngn many places ages younger than 20 years were comribis
means that water entering the ground can find its way to drinking water sources in a relatively
short amount of time and with mimal natural filtration. It is therefore imperative that places

like Charlotte Countgct quickly to limit harmful chemicals from entering their groundwater.
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WASHINGTON, D.C.

EXPLANATION
SUSCEPTIBILITY DETERMINATION

I suscEPTIBLE
NOT SUSCEPTIBLE (below 100 feet}

Base from USGS Digital Line Graph, 1:2,000,000, 1987
County boundaries from 1:100,000, TIGER files, 1934
Province boundaries modified from Virginia Division of Mineral Resources, 2003
Universal Transverse Mercator 18 projection, NAD 27, central meridian 75000 W
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Figure 6: Groundwater contamination susceptibility in Virginia. (From Nelg@03)
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3.0Public Water Systers

Drakes Branch

Drakes Branch currently héise wells. Of these wells one dormantand for emergency
use only (Well 5) and one is going to be abandoned (Well 2). The other wells (7, 6, and 4) are
pumped regularly for public us&Vell 7 produces about 55 gallons per minute. Well 6 produces
about 21 gallons per minute and is treated with Soda Ash to adjust its pH. Well 4 is also treated
with Soda Ash and produces 27 gallons per minute. Each of the wells is pumped with a three
phase pump. The public water system in Drakes Branch has approximately 300 connections.

{ S
,k L ¥ A Well 6
9:2010'Google ) Por )
mage © 2010 CommonwealthiofiVirginia \ ’OO%lL
)4 / C

Ima(ery Date: Feb 1, 2007 '}b 59 %817 N 78°36!05.26" W elev 120 m S Eye al[ 2 4.05 km

Flgure 7: Drakes Branch Public Water System
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Phenix

Phenix haswo wells in service and another new well that will soon be connected to the
system Wells 1 and 2 @& currently being used to provide the town with water. The two wells
are very close to one another and from a source water protection stancipdohbe regarded as
one source. Contamination in the groundwater in this area would likely effect btth ived
therefore appropriate that a third well, located some distance away from the original two, was
drilled and will be put on line. As is typical of the wells in the piedmont, the wells in Phenix are
also not very high producing. Well 1 producesut 8 gallons per minute and well 2 produces
about 18 gallons per minute. The wells are chlorinated with a system that automatically
introduce<chlorine as the wells are pumped. The wells run about 10 hours a day, pumping
approximatelyl5,000 gallons ofvater per day. The system consists of about 130 connections.
The new well which will be put into service soon, produces water at 22 gallons per minute. This
well was logged by the Department of Environmental Quality using geophysical tools that found
it to be well constructed and due to the dip of the rocks in the area, possibly susceptible to
contamination from the northwest.

Imagery Date: Feb 1,2007 = = ) 78°44'44.18" W" elev 154 m

Figure 8: Phenix Public Water System
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Charlotte Court House

Charlotte Court House's public water system is made up @lI8 and a spring. The
spring is used as an emergency supply oflgenew well is costructed but not yet in service.
This well will use a green sand filter to purify the water pumped from it. Well 5 produces about
43 gallons per minute and is pumgazbut 28 thousand gallons per day. Wells 3 and 4 produce
about 20 gallons per minute. The spring in town produces about 22 gallons pier aniciinas
been developed wittwo cement tanks. Soda Ash aamdorrosion inhibitor are used on albter
in the ystem. There ar®vo storagdanks in the system, one is 100,000 gallons and one is
36,000 gallons. This affords the town 2.5 days of water storage or 1.5 days of water storage in
the summer. The system generally produces abo08gallons per daynd consists of
approximately 250 connections.

Figure 9: Charlotte Court House Public Water System
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