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Figure 4-3
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Figure 6-14
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Figure 7-14: Time History of Simulated Constituent Concentrations at Three Locations in the
Surficial Aquifer
Hydrogeologic Investigation and Groundwater Modeling Report

Battlefield Golf Club
Chesapeake, Virginia
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Diagramatic lllustration for Demonstrative Purposes

The Surficial Aquifer, or Columbia aquifer, is used for water supply by some residential wells in the site vicinity. Deeper supply wells also exist in the underlying Yorktown Eastover aquifer , which is confined from above by the low permeability
Yorktown Confining Zone. The regional groundwater flow direction is to the southeast and toward the Atlantic Ocean. In the site vicinity, the hydrogeologic investigation found that the localized Surficial Aquifer groundwater flowed toward the south drainage
ditch and discharged into the ditch. This finding was based on the water table surface elevation mapping and water levels measured in the south drainage ditch. Variables that can effect whether groundwater discharge to the ditch continues include the ditch
channel being deep enough to penetrate below the water table and the continued flow of the discharged groundwater downstream. Infilling of the channel, flow restrictions, and/or damming of the ditch could allow groundwater to flow beyond the ditch.

Surficial Aquifer Potentiometric Surface, Groundwater Flow Direction, & Cross Section Location

this report and the well pumping assumptions indicate that
the migrating constituents would not reach residential

supply wells on the south side of Murray Drive. The model
assumed that all residential wells were located in the
approximate center of the individual properties and the

In Area C, the groundwater model simulations completed for \

assumed residential supply flow rate was approximately Agricultural
650 gallons per day. The model simulations for the Fields
residential wells on the north side of Murray Drive Water Modeled Supply Well
likewise indicated that the constituents would not reach Table South of Murray Drive
these supply wells if located in the center of the properties.

| )
— 1‘>—.r—->::{
—T

NOTE: This conceptual hydrogeologic model was prepared to describe in a qualitative manner
the potential for constituent leaching from fly ash and migration in groundwater based on the
findings, assumptions, and modeling limitations described in detail in this report. This
conceptual hydrogeologic model is too generalized to support quantitative conclusions.
Responsible quantitative conclusions must consider the full range of acceptable quantified data
and assumptions detailed in this report.

.l........l........l.....I.I.. SurfiCiaI SiItICIay
Lo Jes s
=

South
Drainage
Murray Ditch Battlefield
Drive Golf Club
Modeled Supply Well Hypothetical
\L North of Murray Drive Supply Well
Surficial

Silt/Clay

=

| I N
3 \
\ \

In Area D, it is possible for a theoretical vertical plane extended downward from the ditch channel
to the base of the aquifer to act as a "fence line" that constituents do not cross. However, it is equally possible
for the constituents in groundwater to migrate to points immediately south of the ditch prior to discharging
to the ditch. As a result, a hypothetical supply well under undetermined combinations of closer distances to
the drainage ditch, increased well pumping rates, and small-scale variations in constituent migration paths,

could withdraw groundwater containing constituents derived from the fly ash.

AREA A

In Area A, rainfall and irrigation water can infiltrate
the soil cover into the fly ash where constituents
can leach and migrate through the silt/clay into
the aquifer below. Over time, a plume in
groundwater can result. Variables that influence
the rate and magnitude of plume development
include: annual rainfall; soil cover thickness
and permeability; plant root zone depth and
evapotranspiration rates; the leachability of
constituents from the fly ash; and the
quantity of total constituents available for
leaching. Erosion or thinning of the soil
cover and/or sparse vegetation over the
cover could increase the constituent
loading to groundwater.

In Area B, constituents are assumed to leach into
groundwater and migrate with the ambient flow to
the south and toward the south drainage ditch.
Variables that effect the constituent concentrations
along the migration path in groundwater include
aquifer parameters (i.e., hydraulic conductivity,
hydraulic gradient, and effective porosity) and the
constituent migration characteristics such as

dispersion and diffusion.

Figure 8-1
Conceptual Hydrogeologic Model
Hydrogeologic Investigation and
Groundwater Modeling Report
Battlefield Golf Club
Chesapeake, Virginia
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