DRINKING WATER SOURCE ASSESSMENT

for Village of Cameden
(PWS ID # 6800112)

June, 2002

INTRODUCTION. The 1996 Amendments fo the
Safe Drinking Water Act require all siates 1o
assess the drinking water source for all pubiic
water systerns. Ohio’s Source Wailer Assessment
and Protection Program is designed to help public
water systems protect their sources of drinking
water from becoming contaminated. This
assessment:

» identifies the drinking water source protection
area, based on the area that supplies water to
the well(s);

» inveniories the potential contaminant sources in
the area;

v evaluates the susceplibility of the drinking water
source to contamination; and

» recommends proieciive sirategies.

The purpose of the assessment is to provide
information that Village of Camden can use to
heip protect its source of drinking water from
contamination.

SYSTEM DESCRIPTION & GEQLOGY. Village
of Camden is a community public water system
serving 2210 people in Somers Township, Preble
County. This system operates three wells that
purnp approximately 254,150 gallons of water per
day from a sand and gravel aquifer (water-rich
zone). The aquifer is covered by 5-10 feet of low-
permeability material, which provides minimai
protection from contamination. Depth to water in
this aquifer is 10 to 15 feet below the ground
surface.

Soils in the area are silty loams which are
moderately well-drained, meaning that much of
the rainfall and snowmelt will infiltrate inio the soil,
instead of running off or ponding. The topography
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is generally level with an average relief of 10 feet.
Ground water in this area is replenished by the
gradual flow of water underground from higher {o
lower elevations and by approximately 7 inches
per year of precipitation that infilirates through
the soil. At the Village of Camden wellfield,
ground water flows generally toward the
southwest.

PROTECTION AREA. The drinking water source
protection area for Village of Camden's well is
iltustrated in Figure 1. This figure shows two
areas, one inside the other. The “inner protection
zone” is the area that provides ground water to
Viliage of Camden's well within one vear of
pumping. A chemical spill in this zane poses a
greater threat to the drinking water, so this area
warrants more stringent protection. The “outer
protection zone”® is the additional area that
contributes water when the well is pumped for
five years. Togeiher, they comprise the drinking
water source protection area.

Method Selection

An analytic element model computer program
called GFLOW was used to determine the areal
extent of the protection area. Protection areas
based on computer modeling can be significantly
more credible than those produced by simpler
methods, especially in areas with compiex
geology. The time and effori required to develpp
a computer model are warranted when the
wellfield is located in & complex hydro-geologic
setling, and the hydrogeologic data needed to
run the program are available for the area. Both
criteria were met for Village of Camden's source
water assessment.



flodel Set Up

The GFLOW model for Village of Camden’s
wellfield was designed fo simulate the
characteristics of a sand and gravel atluvial and
buried valley aquifer that lies within an end
moraine. Figure 3 shows that the more
permeable buried valley aquifer was modeled as
an area of different flow properties (called an
“Inhomogeneity”) within the less permeable alluvial
deposits. Figure 3 also shows that end moraine
deposits were modeled as "no-flow boundaries”,
meaning these deposits do not contribute water to
the Village of Camden's wellfield. Since the end
moraine in this area yields very littlle water, the use
of no flow boundaries is appropriate. Seven Mile
Creek and Beasley Run were modeled as lines
along which ground water enters or leaves the
aquifer (called “line sinks”).

iWodel Values

Information needed to run the GFLOW model
includes, at a minimum, pumping rate of the
well(s), hydraulic conductivity of the aquifer
{that is, the ease with which water moves through
it ), aquifer thick-niess, and aquifer porosity.
For this model, the pumping rate of 254,150
gallons per day was taken from Ohio EPA's files
(see table 1} An aquifer thickness of 30 feet was
used, based on well logs and glaclal aquifer maps.
Site specific information on the hydraulic
conductivity of the buried valley sand and gravel
was not available, and measured porosity values
were unavailabie for any of the units. In these
cases, the values used in the model were based
on values typically found in these kinds of rock
and sediments. They were: 25 % porosity and
300 f/day conductivity for the buried valley-aquifer
and 20% porosity and 100 f/day conductivity for
the alluvialdeposits. Refer o table 2 for a detailed
list of model input values.

The protection area was determined based on the
besi information available at the time of the
assessment. If you would like to have more
information about how this protection area was
derived, or if you would like to collect additional
information and revise your protection area,
please call Ohio EPA staff listed at the end of this
report. Also, a more detailed discussion of the
technical aspects of modeling drinking water
source protection areas, can be found in the
Delineation Guidelines and Process Manual (Ohio
ERA, 2000) on Ohio EPA's Source Water

b

Assessment and Protection Web page
(www.epa.state.ch.us/ddagw/pdu/swap.htmi).

INVENTORY. On February 13 2002, an inventory
of potential contaminant sources located within the
drinking waler spurce profection area was
conducted by Ohio EPA with the assistance of
Village of Camden personnel. Twenty eight
potential sources of contamination were identified
within the protection area (see Figure 2). Table 4
provides additional information about these types
of potential contaminant sources.

A facility or activity is listed as a potential
comaminant source if it has the potential to
release a confaminant, based on the kinds and
amounts of chemicals typically associated with
that type of facility or activity. it is beyond the
scope of this assessment to determine whether
any specific potential source is aciually releasing
{or has released) a contaminant to ground water.
Also, the inventory is limited to what staff were
able to observe on the day of the site visit.
Therefore, Village of Camden staff should be alert
to the possible presence of potential sources of
contamination that are not on this list.

GROUND WATER QUALITY.

At this time, there is evidence indicating the quality
of water provided by Village of Camden has besen
impacted. Samples collected between 1987 and
1980 contained nitrate above the concentration of
concern a{_gmgﬂ. on at least 11 occasions, with
concentrations ranging from 2.17 to 5,08 mg/L.
Atrazine was also detected on 12 pceasions
between 1997 and 1998 (see table 3). This
indicates a manmade influence but these
concentrations are below the federal and stale
drinking water standards of 10 mg/L for nitrate
and .003 mg/l for atrazine.

Please note that this water quality evaluation has
some limitations.

1) The data evaluated is for treated water samples
only, as Ohio EPA's quality requirements are
for the water being provided to the public, not
the water before treatment.

2} Sampling resuits for coliform bacteria and
naturally-occurring inorganics were not
evaluated for this assessment, because they
are not a reliable indicator of aquifer



contamination.

Current information on the quality of the treated
water supplied by Village of Camden's Public
Water System is available in the Consumer
Confidence Report for the system, which is
distributed annually. it reports on detected
coniaminants and any associated health risks
from data collected during the past five years.
Consumer Confidence Reports are available from
Village of Camden.

SUSCEPTIBILITY ANALYSIS. This assessment
indicates that Village of Camden’s source of
drinking water has a high susceptibility to
contamination because:

+ the sand and gravel aquifer has a depth o
water of 10 feet below the surface;

» the sand and gravel aquifer material is
continuous to the surfaces and the soil Is very
sandy;

» water quality resulis indicate the presence of
semi volatile organic compounds implying a
pathway exists from the ground surface to the
aquifer; and

= potential significant contaminant sources exist.

Consequently water quality resulis indicate that
the Village of Camden’s of drinking water shows
the presence of volatile organic compounds,
Therefore the likelihood for the Village of
Camden's source of drinking water to be
contaminated from other sources is high and it is
critical that potential contaminant sources are
handled carefully with the implementation of
appropriate protective strategies.

PROTECTIVE STRATEGIES. Proteciive
strategies are aclivities that help protect a drinking
water source from becoming contaminated.
implementing these activities beneiits the
community by helping to:

1. Protect the community's invesiment in its water
supply.

2. Proteci the health of the community residents
by preventing contamination of its drinking water
source.

[ )

3. Support the continued economic growth of a
commusnity by meeting its water supply needs.

4, Preserve the ground water resource for future
generations.

5. Reduce regulatory monitoring costs,

Ohio EPA encourages Village of Camden fo
develop and implement an effective Drinking
Water Source Protection Plan. The plan can be
developed from the information provided in this
Drinking Water Source Assessment Report. The
potential contaminant source inventory provides a
list of facilities or activities to focus on. Table §
lisis proteciive sirategies that are appropriaie for
the kinds of facilities/activities listed in the
inventory. Finally, a document titled
“Implementing Drirtking Water Source Protection:
Guidance for Fublic Water Systems Seiving
Municipalities and other Large Populalions” is
enclosed. This document offers comprehensive
guidance for developing and implementing a
municipal Drinking Water Source Protection Plan.
Ongoing implermentation of the plan will help
protect Viliage of Camden's valuable drinking
water resources for current and future
generations.

For further technical assistance on drinking water
source protection, ptease contact the Chio EPA
Southwest District Office at (1-800-686-7330) or
visit the Ohio EPA Source Water Assessment and
Protection Web page at:

hitp:/hwww . epa state.oh. us/ddagw/pdu/swap. himl,
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Table 1. Data for Public Water System Wells

Well # | Total | Casing | ScreenLength | Pump Well Status ¢
Depth | Lengih {feet) Capacity i
- (feet) 1 (feet) (gallons per
minute)
1 46 33 10 450 n Use
2 41 28 10 450 In Use

?

44 33

Table 2. Data tsed in Construction of Ground Water Fiow Modeil

Type of Information | Value Used © | Source of information
Pumping rate 254,150 galions Ohio EPA public drinking water files

per day
Aguifer porasity (buried 25% Estimated, based on typical porosity of sand
valley) and gravel aguifer
Aguifer porosity (afluvial} 20% Estimated, based on a silty sand & gravel
Aguifer thickness 30 feet Well logs for area, filed at Ohio Department of

Matural Resources, Division of Water

Hydratilic conductivity of 300 feet per day Estimated, based on typical values for buried
buried valtey aquifer valley aquifers

Hydraulic conductivity of 200 feet per day Estimated, based on typicai values for alluvial
giiuvial deposits aquifers

Precipitation recharge 7 inches per year | From Ohio Department of Natural Resources,
1985, Ground Waler Pollution Polenfial of

Preble County, Ohio

Table 3. Summary of contaminants that have impacted Village of Camden's drinking water source.
Gontaminant Nar Sample Deteciabl

Nitrate 12 1.47-5.08 10,860
Atrazine 14 0.10-0.23 0.003
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Figure 1. Drinking ¥Water Source Protection Area
Vitlage of Camden Public Water System [dentification # 6848412
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Fofential Contaminant Sources
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Figure 2. Potential Contaminsnt Source Inventory
Village of Camdean Public Water System ldentification # 6500112
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Figure 3. Model Development
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