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The “WATER” application was developed through a cooperative effort
between the USGS and Kentucky Division of Water.
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The “WATER” application’s mapping interface provides simple-to-use
tools that allow the user identify their study outlet.
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Selecting an outlet the user is prompted to input defining information
about the study area, such as description, name and purpose.
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Point Set, Click the Delineate Button to Create Basin

The “WATER” application uses its delineation process to identify the
study area; it then uses the study area to extract model specific data
from the spatial library.
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Model specific data that had been extracted or calculated from the spatial
library include average soil depth, total area, scaling factor, temperature and
precipitation time series and topographic wetness index.
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Button to Begin Simulation Calculations

The “WATER” application identifies internally drained areas as separate
flow components.
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Click the Run Button to Begin Simulation Calculations
e —

Model specific spatial datasets for internally drained are extracted or
calculated separately.
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Examples of model output include annual and monthly water budget,
flow hydrograph (log-normal and normal-normal), and flow duration.
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Additional functionality include the ability to create and load water-

quality data for development of a load duration for TMDL.
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About | Map

ilBGs U.S. DEPARTMENT OF THE INTERIOR
S UwUs U.S. Geological Survey

MapForm.vb Version 1.0.0.0

Kentucky Water Science Center staff developed PHREEQCS to provide access to a subset of the PHREEQC
geochemical modeling software (Parkhurst and Appelo, 1999), as an easy-to-use component of WATER, for use in
Cumulative Hydrologic Impact Assessments (CHIA) within a spatial context.

In the foreground, the software enables the user to select model sites, to select a model or models to run, to enter and
modify model parameters, and to execute the selected model(s). In the background, the software retrieves water quality
data, manages input to and output from PHREEQC, and executes the model. The software provides an interactive map
display linked to model data, and can produce outputs such as stiff and piper diagrams.

PHREEQC is based on an ion-association aquecus model and has capabilities for (1) speciation and saturation-index
calculations; (2) batch-reaction and one-dimensional (1D) transport calculations involving reversible reactions, which
include aqueous, mineral, gas, solid-solution, surface-complexation, and ion-exchange equilibria, and irreversible
reactions, which include specified mole transfers of reactants, kinetically controlled reactions, mixing of solutions, and
temperature changes; and (3) inverse modeling, which finds sets of mineral and gas mole transfers that account for
differences in composition between waters, within specified compositional uncertainty limits,

References:

Parkhurst, D.L. and Appelo, C.AJ., USGS WRIR 99-4259, 1999
Charlton, S.R. and Parkhurst, D.L., USGS FactSheet FS-031-02, 2002

USGS Software Disclaimer:

This software and related documentation were developed by the U.S. Geological Survey (USGS) for use by the USGS in
fulfilling its mission. The software can be used, copied, modified, and distributed without any fee or cost. Use of
appropriate credit is requested. The software is provided as a minimum in executable runfiles form as used on USGS |
computers. In some cases, the source code also are provided for these computers. The USGS provides no warranty, [
expressed or implied, as to the correctness of the furnished software or the suitability for any purpose. The software has |
been tested, but as with any complex software, there could be undetected errors. Users who find errors are requested to
report them to the USGS. The USGS has limited resources to assist non-USGS users; however, we make an attempt to fix |
reported problems and help whenever possible.

Portions of this work contain intellectual property of Microsoft and are used herein under license. @ 2010, Microsoft
Corporation. All Rights Reserved. Portions of this work contain intellectual property of Environmental Systems Research
Institute and are used herein under license. © 2010, ESRI Inc. All Rights Reserved.
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The “WATER” application implements the geochemical model PHREEQC
by identify the sampled water quality records found within the study

area.
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Methods provided by “WATER” allow the user to identify and request
water quality sites from the USGS NWIS database seamlessly by

leveraging web services.
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[T site: USGS-372018083041601
=¥ simulation #1 (speciation)
JI— Solution: 1954-12-02
temp: 7.8
Specific Conductance: 110
C(4): 18
Cl: 3.8
S(6): 28.0
N(5): 0.045
[ site: USGS-372341083063901
=¥ simulation #2 (speciation)
IJI_ Solution: 1982-05-13
temp: 14.0
pH: 6.4
Specific Conductance: 130
Ca: 14.0
Mg: 7.10
Na: 3.60
K: 1.40
Cchi1
S(6): 29.0
Fe:
Mn: 440
Zn: 20
Al
[V site: USGS-372018083041601
SNl simulation #3 (speciation)
ul_ Solution: 1954-12-02

temp: 7.8
Specific Conductance: 110
C(4): 18
Cl: 3.8
S(6): 28.0
4 | m

m

QW sites [Map |

i Organization N Monitoring Location Monit_orirtg =
5 1 D ID Location Namg
> : USGS-KY IUSGS S Kentucky Water Science Center | USGS-372754033131501 H27APOO1 E

!USGS-KY i |USGS Kentucky Water Science Center |USGS- 372341083002001 Hé?&ﬁdﬂB

!BS@-K\' _ |USGS Kentucky Water Science Center uUSGS 372810082551101 | H28A0015 T

USGS-KY USGS Kentucky Water Science Center USGS 372344083065102 | H27B0010

| USGS-KY | USGS Kentucky Water Science Center |USGS-372202083092501 H27CP002

| USGS-KY | USGS Kentucky Water Science Center | USGS-03277915 BALLS FORK AT

E USGS-KY iU_SGS_ Kentucky Water Science Center | USGS-03279300 MIDDLE FORK |

| USGS-KY | USGS Kentucky Water Science Center | USGS-371854083113001 | H27C0011

USGS-KY USGS Kentucky Water Science Center USGS-372341083063902 H27B0013

IUSGS Ky |USGS S Kentucky Water Science Center | USGS-372006082583601 | H28C0011 _

, USGS KY [USGS Kentucky Water Science Center | USGS-372007082583901 | H28C0013 |~
£ m j L3

| Start End Monitoring Location Temperature Specific Conductance pH

| Date Date ID (Deg C) (uS/cm @25C) (std
» 1954-12-02 | --- USGS-372018083041601 7.8 110 ——
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Geochemical simulations can be created and populated by selecting the
returned data.
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