Yorktown, Indiana
2012 Wellhead Protection Area Delineation
Executive Summary
The attached report has come about as a result of increased pumping on the part of the Town of
Yorktown. Pumping data as evaluated for the 2001 Phase I of the Wellhead Protection Area
Delineation, with a 10% addition for modeling purposes, has been exceeded sufficiently in the
last few years to require a revised model.
All current modeling was done using Aquiferwin32 (Winflow) software as developed by Jim
Rumbaugh. This is the same model used in the original work but is the current version.
Current modeling, utilizing pumping information for years 2005-2009, and as reported to the
IDNR in their annual High Capacity Usage report, was used for all model runs. The scenarios
followed were the same as those upon which the original approved model was calibrated and
completed.
All model inputs, targets, stream segments, and other existing high capacity wells were also
used in the model runs. A new irrigation well, installed by the Town in a sports park
approximately ¾ miles north of Wells 1 & 2, was also placed in the model for all runs. Particle
traces were not completed for the “Park” well but potential influence from this well is reflected in
the composite Time of Travel outlines.
New composite delineations for the 1 year, 5 year, and 10 year delineations were completed
and overlain on the existing topographic map.
Differences in individual well usage are also reflected in the modified delineations and based on
this usage these composite outlines do not show significant changes in aerial distribution as
may have been expected when considering total pumping alone.
All new data is outlined in the attached report. Base model input as well as all scenarios has
also been outlined but the individual model output files have not been reprinted. Digital input
files are available on request.
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Yorktown, Indiana
Wellhead Protection Area Delineation Revision
2012
Background
The Town of Yorktown. located in Delaware County, completed their original Wellhead
Protection Area Delineation in December, 2000. The delineation was completed utilizing a twodimensional model, Winflow, to generate 1, 5, and 10 year capture zone areas.
These areas were then used to perform the required contaminant source inventory database
and windshield surveys as part of the original Wellhead Protection Plan, which was submitted in
March, 2002.
Re-delineation of the 1 and 5 Year Time of Travel capture areas has been necessitated by the
increased pumping from the three supply wells utilized by the Town.
Updated Model
The updated model has again used the Winflow model, now referenced as Aquiferwin32 (Winflow)
software as originally developed and currently maintained by Jim Rumbaugh through
Environmental Simulations, Inc.
The updated model references and uses all of the original data acquisition, base modeling, well
log inventory, high capacity users (with one exception to be noted later), and all other aquifer
characteristics as defined in the original documentation.
Model run scenarios, established for original model work, were also observed and used for new
composite delineation generation.
Modifications to the original data for all model runs is based on increased pumping and the
addition of an irrigation well that was installed by the Town for use in the new Sports Park. Data
for this well, including well log, pump set sheet, and pumping test are included in this
documentation.
Model Data
The current model represents use of the original calibrated model with all approvals from IDEM.
Modified data includes the following:
Sports Park Well
Located approximately 1 mile north of wells 1 & 2, this well is completed in a thick sand
and gravel sequence that, based on other well information, trends to the southwest into
a tributary of the buried Anderson Valley. This well was pump tested at approximately
100gpm for a period of 8 hours with 6’ of drawdown. Well data included in Addendum 1.
This well is used for irrigation only and runs approximately 30-50 days per year for up to
6 hours per day.
Model input used for this well includes the approximate location as noted on the
delineation map and a pump rate of 4,320ft3/day (32,400gpd). Location is noted on
updated maps.
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No other aquifer characteristics were changed to accommodate this well.
Pumping Rates – Municipal Wells
Modifications to the pumping rates for each well are as follows (all data in ft3/day):
Well ID

2000 Pump Rates

2000 Model Rates

2011 Pump Rates

2011 Model Rates

1

13,034

14,376

20,346

22,321

2

15,609

17,216

22,205

24,360

3

17,819

19,654

17,793

19,520

Wells 1 & 2 show increased in pumping rates but well 3 has seen little change over the
past few years. The 2011 model rates represent a 4-year average + 10% buffer for
increases in demand.
The values noted for original model design in 2000 are based on the data from the
original report. The 2011 Pump Rates are based on the IDNR High Capacity data
submitted by the Town (Addendum 2)
Model Inputs
The following table shows the original base model inputs that were used for the
delineation. These include all Scenarios used for the composite delineation generation
for the 1, 5, and 10 year time of travel and also represent the variables utilized for the
updated delineation.
Scenario
#
1

Aquifer
Thickness
100’

4.2 in/yr

Hydraulic
Conductivity
75 ft/d

2

100’

4.2 in/yr

3

100’

4.2 in/yr

4

100’

2.19 in/yr

75 ft/d

15%

1e-006

5

100’

6.57in/yr

75 ft/d

15%

1e-006

6

100’

4.2 in/yr

75 ft/d

15%

1e-006

Recharge

15%

Storage
Coefficient
1e-006

37.5 ft/d

15%

1e-006

112.5 ft/d

15%

1e-006

Porosity

Model Scenario #6 also assumed that the line sinks representing Buck Creek in the
vicinity of any of the wells did not contribute directly to the aquifer and that all
contribution came from up gradient and precipitation rather than direct surface
interaction.

Other Exceptions
Other exceptions that need to be noted involve other High Capacity wells in the area. As
noted in the original report, Borg Warner has three wells that were operating on a regular
basis. This facility has been closed and the property is for sale. One of the wells has
been re-started at an unknown pump rate.
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Since these wells have not been abandoned and the property may see revitalization, it
seems prudent to leave the wells in the new model to reflect the potential for operation in
the near future.
Notes
Comparisons of the current delineations with the original delineations would seem to
indicate that the capture zones have decreased in aerial extent when in fact they should
have increased due to increased pumping.
Examination of the original model, as obtained from the previous contractor, when all 6
scenarios are modeled and the resulting particle trace files are “layered”, the resulting
maximum dimension for the 5year Time of Travel composite outline is approximately
6000’.
This dimension of the 5year Time of Travel on the original report maps, based on the
scale as shown and as compared to the underlying 1:24000 topographic base map, is
approximately 7700’. I am not certain of where this apparent error in scaling was
introduced.
Please see the figures below for visual comparison of the 5year delineations. While
these drawings are to the scale of the modeling program, they do not have a reference
scale with them. Bear in mind that these drawings are from a program that allows
layering of the particle traces and translating to the appropriate geographic coordinate
for overlay onto the topographic map base but for this discussion they have not been
moved or altered.
As noted, this is the raw data output from the Winflow model. Note the relative position
of the furthest extent of the traces in relation to the wells, 1 & 2 to the upper right, and 3
to the lower left. This is the 5year Time of Travel output.
This drawing represents the
original output data files as
modeled with the original
pumping rates, all six scenarios
and all other model parameters
constant.
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This
second
drawing
shows the raw data from
the 2011 modeling. Note
the relative differences
between
the
previous
model and this one in
terms of the length and
aerial distribution of the
traces.

In viewing the original delineation map alone this difference in the relative size of the
5year Time of Travel is not apparent. Only in viewing the two maps can the differences
be noted and the incorrect scaling be seen. These dimensions were also checked in the
Winflow software after successive model runs. The variation from model to map in the
5year Time of Travel for the 2000 delineation represents approximately 21% increase.
Summary
The updated maps for the 1, 5, and 10 year Time of Travel represent all new pumping
information, the addition of the irrigation well, and using the originally calibrated model
which incorporates the original aquifer parameters and high capacity wells.
All Time of Travel delineations were generated and scaled based on model data and
transferred to appropriately scaled topographic base maps.
Updated delineations should form the basis for the updated Wellhead Protection Plan on
which the Town is actively working.
Submitted by:
Phillip R. Bonneau, LPG 1723
Ortman Drilling & Water Services
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ADDENDUM 1 – Sports Park Water Well Record
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ADDENDUM 1 – Sports Park Pump Set Sheet
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ADDENDUM 2 – Pumping Data

Pumping data originally submitted for evaluation. Values subsequently used to determine a 5year average pumping rates as previously noted in the report.
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