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Summary: This report describes grant-funded work undertaken by the Wisconsin Department of Natural
Resources in collaboration with the Racine Health Department, the Department of Agricultural and
Biological Engineering at Purdue University, and the U.S. Environmental Protection Agency’s Office of
Research and Development. We developed an integrated, decision-support tool for predicting microbial
water quality at Great Lakes beaches based on real-time environmental parameters, as well as land use and
development practices in contributing watersheds. This new tool combines a real-time hydrologic impact
assessment tool (a modified version of Purdue University’s Long-Term Hydrologic Impact Assessment
tool) with the U.S. EPA’s Virtual Beach water-quality predictive tool. The new system represents the first
attempt to operationally link a real-time watershed model, including land use and low impact development
scenario-building capabilities, with a beach water-quality “nowcast” system. The pilot site for this system
was the lower Root River watershed in southeastern Wisconsin. This report describes the work we
undertook, documents the deliverables produced, presents lessons learned, and makes recommendations to
improve future beach modeling and nowecasting efforts. This document also fulfills final reporting
requirements for our grant agreement.

This project was funded by the Wisconsin Coastal Management Program and the National Oceanic and
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Executive Summary

Working in collaboration with the Racine Health Department (RHD), the Department of
Agricultural and Biological Engineering at Purdue University, and the U.S. Environmental
Protection Agency’s Office of Research and Development/National Environmental Research
Lab/Ecosystem Research Division (ORD/NERL/ERD), the Wisconsin Department of Natural
Resources (Wisconsin DNR) oversaw the development of an integrated, decision-support tool for
predicting microbial water quality at Great Lakes beaches, based on real-time environmental
parameters, as well as land use and development practices in contributing watersheds. The “L-
THIA/VB” tool combined a real-time hydrologic impact assessment tool (a modified version of
Purdue University’s Long-Term Hydrologic Impact Assessment [L-THIA] tool) with the U.S.
EPA’s Virtual Beach (VB) water quality predictive tool. The system represented the first attempt
to operationally link a real-time watershed model, including land use and low impact
development (LID) scenario-building capabilities, with a beach water quality “nowcast” system.
The pilot site for this system was the lower Root River watershed in southeastern Wisconsin,
which discharges just south of North Beach in the City of Racine.

As part of this project, RHD collected weekly water quality samples at 34 sites along the lower
Root River. Using these data, along with previously-collected samples and baseflow-separated
gauge data from the U.S. Geological Survey, project staff estimated point versus non-point source
(NPS) E. coli concentrations at 25 open water sampling points. Flow-weighted mean NPS E. coli
concentrations were regressed on the percentage of different land uses within each sample
location’s drainage area in an attempt to develop watershed-specific, event-mean concentration
(EMC) coefficients. The analysis confirmed that higher proportions of urban and agricultural land
correspond to higher E. coli concentrations; however, the resulting coefficients were not suitable
for use as EMCs, based on validation data and in comparison to EMCs developed for previous
studies, which were identified through an initial literature review. The desktop L-THIA
component was programmed to allow for the substitution of EMC coefficients, as well as rainfall-
runoff curve numbers, making it more transferable to other watersheds and flexible to changes in
the quality of data and available parameters in the future.

The various L-THIA components (web-mapping interface, LID component, and real-time L-
THIA component) were developed by Purdue, as part of an existing collaboration through the
Midwest Spatial Decision-Support System Partnership. Changes and enhancements to Virtual
Beach were similarly carried out by ORD/NERL/ERD. Project staff maintained regular contact
with both teams to guide and coordinate development and enhancement of each component. Staff
also consulted with RHD and the Alliance for the Great Lakes to obtain feedback on which
features and capabilities would be most useful to local officials and volunteer users. Once all
system components were completed, project staff conducted an on-site demonstration, after
which final changes were made by Purdue. Project staff developed step-by-step learning modules
for the different system components and recorded accompanying training videos for web-posting.

Development of the L-THIA/VB system addresses two coastal management issues. The first is
coastal beach monitoring. Past research has shown that the current system of monitoring
recreational water quality at Great Lakes (as well as marine) beaches, relying principally on lab-
culturing fecal indicator bacteria, results in frequent false exceedances and non-exceedances of
water quality standards, and in turn unnecessary advisories and increased public health risk. At
North Beach and other beaches potentially influenced by urban and/or agricultural runoff in river
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plumes, the inclusion of daily estimated bacteria loads as an additional explanatory variable for
predicting beach water quality, can improve the predictive power of beach water quality
“nowcasts.”

The second coastal management issue addressed by the development of this system is NPS
pollution control through land use planning and LID practices. The L-THIA/VB system includes
a web-mapping interface for the Lower Root River watershed, through which users can modify
existing land use using an on-screen digitizing tool, to create alternative land use scenarios. The
system also includes a LID component, through which users can select optional lot-level LID
practices to apply to user-determined proportions of all high- and low-density residential and
commercial land. The scenarios created using these two on-line components can be input into a
desktop, real-time L-THIA application, which estimates daily loads of fecal indicator bacteria
from on-line rainfall totals, based on the land use or LID scenario selected. Daily outputs can be
copied into Virtual Beach to generate a water quality nowcast that can be modified to reflect
changes in land use or development practices.
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1. Introduction

Elevated concentrations of the fecal indicator bacteria Escherichia coli at Great Lakes beaches is
a concern for Wisconsin’s coastal communities due to both public health risks and economic
impacts. In order to better protect beach visitors, and to reduce the number of unnecessary
closures and swim advisories, local health officials need access to tools for the rapid detection
and/or real-time prediction of bacterial contamination. Similarly, planners, stakeholders, and
decision-makers in watersheds that contribute to beach water quality conditions can benefit from
tools that help them identify those land uses and development practices that generate non-point
source (NPS) contamination and estimate the potential impact that alternative scenarios could
have on beach conditions.

Currently, the standard approach to water quality monitoring at Great Lakes beaches entails
collecting samples, transporting them to a laboratory, and measuring or estimating the
concentration of E. coli colony-forming units (CFU) per 100 mL of water. E. coli concentrations
exceeding the federal standard of 235 CFU/100 mL result in a swim advisory, while
concentrations above 1,000 CFU/100 mL result in a beach closure. Because of the time needed
for transport and lab analysis, advisories and closures are issued a day after samples have been
collected, resulting in numerous Type | monitoring errors (unnecessary advisories and closures)
and Type Il errors (non-advisory days when beaches should be posted or closed) (Mednick and
Watermolen 2009).

In response to this problem, and in anticipation of future requirements for the deployment of rapid
monitoring techniques at high priority beaches, researchers have investigated and applied rapid
lab-based methods, such as quantitative polymerase chain reaction (QPCR), as well as real-time
multivariate statistical models, or “nowcasts.” Beach nowcast models regress the concentration of
E. coli or other pathogen indicators on readily-measurable meteorological variables (e.qg.,
antecedent rainfall, temperature, and sky conditions), nearshore conditions (e.g., wave height,
turbidity, and longshore currents), and time variables (e.g., “stage,” or quarter, of the beach
season). Although results vary from beach to beach, nowcast models have proven to be more
accurate than standard approaches (e.g., Nevers and Whitman 2005, Francy 2009, Olyphant and
Phister 2009).

Typically, nowcast models do not include among their multiple input variables, bacteria loads
discharging from nearby coastal tributaries (since river samples take the same 18 to 24 hours to
analyze as beach samples). The absence of real-time data on bacteria loads discharging from
coastal tributaries limits the predictive power of nowecasts in locations where NPS bacterial
pollution within river plumes is a likely contributor to nearshore water quality conditions at the
beach. Additionally, statistical nowcast models provide no information on the relative
contribution of NPS E. coli from different upstream land uses or development practices, or
information on the potential impacts that could be expected in response to altering those land uses
or practices. To date, nowcasts have treated watershed conditions such as imperviousness, land
use, and development practices as fixed and exogenous (i.e. outside the model).

Ensemble models that link real-time estimates of bacteria loads discharging from a coastal
tributary with beach water quality nowcasts have been conceptualized in the environmental health
literature with some preliminary models developed in the United Kingdom (Kay et al. 2005).
These models, however, have yet to be implemented in an operational capacity and are not geared
towards testing the impacts of alternative development scenarios. Available watershed modeling
systems like the Soil and Water Assessment Tool (SWAT; Arnold and Fohrer 2005) could be
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used to predict E. coli associated with urban and agricultural runoff; however, the process of
building, calibrating, and operating such models falls beyond the technical capabilities of most
local health officials, beach managers, and community planners.

Working with the Racine Health Department (RHD), the Department of Agricultural and
Biological Engineering at Purdue University, and the U.S. EPA’s Office of Research and
Development/National Environmental Research Lab/Ecosystem Research Division (ORD/NERL/
ERD), the Wisconsin Department of Natural Resources (Wisconsin DNR) oversaw the
development of an integrated decision-support system for predicting water quality at Great Lakes
beaches, based on real-time environmental parameters and land use in contributing watersheds.
The resulting “L-THIA/VB” system (Figure 1) represents the first attempt to operationally link a
real-time watershed model, including land use and low impact development (LID) scenario-
building capabilities, with a beach water quality “nowcast” system. This project is part of a larger
effort to refine nowcast methods, tools, and practices in order to implement them on a broader
scale in Wisconsin and throughout the Great Lakes basin (Mednick 2011).

Watershed Component (L-THIA)

24-hour
Rainfall Beach Component (VB)
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Clarity

Nearshore
Current Height

Nearshore
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Figure 1. L-THIA/VB System Framework.
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2. Methods

2.1. Project Area

The project area for the development of the L-THIA/VB system was the 180 km? lower Root
River watershed in Racine and Milwaukee counties and the nearby North Beach within the City
of Racine (Figure 2). The lower Root encompassed a mixed agricultural/urban sub-watershed that
discharges into Lake Michigan via Racine Harbor just south of the beach. The project area was
selected on account of the existence of an extensive dataset of E. coli concentrations measured at
monitoring locations along the beach and a number of sampling locations along the river. In
addition to daily (5-7 days per week) E. coli data for the beach, weekly E. coli data existed at
fixed locations along the Root River dating back to 2004. Beginning in 2007, river monitoring
was expanded to 34 locations (25 open water sites and nine stormwater outfalls). Expanded river
monitoring was instituted after engineering improvements to the English Street stormwater outfall,
beach re-grading, and improved beach grooming practices successfully mitigated contamination
sources outside of the watershed and closer to the beach (Kinzelman and McClellan 2009).
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Figure 2. Lower Root River Watershed and Water quality Monitoring Locations.
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2.2. Water quality Monitoring

The spatiotemporal extent of water quality data available for the project area suggested the
possibility of estimating watershed-specific event mean concentration (EMC) coefficients for E.
coli associated with different land uses, which could then be incorporated into a real-time
watershed model to estimate E. coli loads discharging from the river on a daily basis. Under
contract with the Wisconsin DNR, RHD staff continued the large-scale river sampling that
occurred in 2007 and 2008. The goal was to expand the E. coli time-series from approximately 35
observations per sampling location (collected over two beach seasons) to approximately 70
observations per sampling location (collected over four beach seasons), thereby capturing as
much variability as possible across the river’s hydrologic flow regimes (see Figure 3). Grab-
samples were collected by field staff on Mondays and Wednesdays, with approximately half of
the 34 locations sampled on each day. Samples collected at the beach and along the river were
transported to the RHD lab and analyzed using the IDEXX Colilert method (Eaton et al. 2005) to
estimate the most probable number of E. coli colony-forming units. Samples collected at the four
monitoring stations along North Beach were composited prior to analysis, so that there is only
one beach most probable number value per day.
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Figure 3. Distribution of Monitoring Days across the Root River’s Five Flow Regimes (Derived
Using the Web-based Load Duration Curve Analysis Tool:
http://engineering.purdue.edu/~ldc/JG/duration/main.cgi.
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2.3. Estimating Non-Point Source E. coli Concentrations

Researchers from Purdue University and the Wisconsin DNR reviewed the water quality
literature to identify studies that include EMC coefficients for E. coli. Nineteen potentially
relevant papers and technical reports were identified. Many of these sources reported EMC values
for total fecal coliforms, rather than E. coli. Following a procedure used in several of the studies,
E. coli concentrations were estimated from total fecal coliforms using the formula EC = total FC
*0.63, based on the ratio of the two U.S. EPA geometric mean standards for recreational water
quality using the two different indicator classes (126/200). Following this adjustment, EMC
values from the various studies were organized by land use class and analyzed for their mean,
median, and standard deviation per land use. Four studies were selected for the purpose of
deriving “generic” EMC coefficients (Table 1). Generic coefficients serve as an alternative to the
standard L-THIA default values, which are derived from Baird et al. (1996). Those studies that
were not selected had fewer land use categories, were conducted in sites considered unreflective
of the project area or larger region, or otherwise had anomalous or outlier values for one or more
land use classes.

Table 1. Event-Mean Concentrations of E. coli* from Selected Studies.

Baird et al. Cave et al. U.S. EPA Maestre
Land Use Classes (1996) T (1995) (2001) & Pitt (2005)
Low-Medium Density
Residential ( >1/4 acre) 12,500 15,626 5,438 5,216
High Density
Residential ( <1/4 acre) 12,500 10,563 5,438 5,216
Urban Open Space 12,500 4,500 4,500 4,500
Agricultural 16,250 3,125 3,125% 3,1251%
Industrial 6,063 375 1,438 1,563
Commercial 4,313 1,625 875 2,688
Grass/Pasture 125 3,125 3,125 % 3,125
Forest/Grassland 125 188 313 188
Water/Wetland 0 188 313 188
* Derived from total fecal coliform values.
T Default values in the L-THIA system.
T Where EMC values do not exist for other studies, values from Cave et al. (1995) were used as a

“conservative” and regionally-appropriate value. These were derived in the Rouge River watershed in
southeastern Michigan.

To estimate Root River-specific EMC coefficients it was necessary to first estimate NPS E. coli
concentrations versus point-source (or ambient) concentrations at each of the 25 open water
sampling points using the water quality data collected by RHD staff along with contemporaneous
daily flow rates recorded by the U.S. Geological Survey river gauge at Horlick Dam. The Web-
based Hydrograph Analysis Tool (WHAT) system (Lim et al. 2005) was used to separate 10 years
of daily Root River flow data (2001-2010) into estimated baseflow and direct runoff (total flow
minus baseflow). E. coli concentrations measured for baseflow-only days were averaged into
location-specific, point-source (or ambient) concentrations, typically on the order of 100-400
CFU/100 mL. Using the point-source concentration for a given location, together with the
proportion of direct runoff to baseflow on a given day, it was possible to algebraically estimate
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NPS E. coli concentrations from the measured (sample) concentration. This procedure was
applied to all samples collected on days with direct runoff in addition to baseflow. Next, the flow-
weighted average NPS concentration was calculated for each of the 25 open water monitoring
locations (depending on the location, n = 18 or 19 samples collected during runoff conditions
between 2007 and 2010).

In order to estimate EMC coefficients for specific land uses it was necessary to delineate the
drainage area of each of the 25 open water sampling locations (Figure 4). This entailed a
combination of elevation-based delineation and the interpretation of digital stormwater facility
maps provided by the engineering departments of the City of Racine and the villages of Mt.
Pleasant and Caledonia. Using the ArcHydro Tools software extension for ESRI’s ArcGIS, 10-
meter digital elevation data were converted to flow direction and accumulation grids. From these
grids, we generated drainage areas for each location. Immediately adjacent sampling points at the
same upstream-downstream location (such as opposite river banks) ended-up with identical
drainage areas.

1528m
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Source: USGS

Figure 4. Drainage Areas Delineated for Open Water Monitoring Locations.

Because urban stormwater systems do not conform exactly to natural drainage patterns it was
necessary to review and edit the elevation-based areas against stormwater facility maps provided
by the local engineering departments. Apparent conflicts between the stormwater facility maps

10
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and the elevation-based areas were resolved on a case-by-case basis, in consultation with the local
engineers, using high-resolution aerial imagery wherever this provided supporting information.

Once delineated, monitoring location drainage areas were intersected with land use data layers
using ArcGIS software. Initially, the selected land use data layer was 2006 parcel-level data from
the Southeast Wisconsin Regional Planning Commission (SEWRPC). The only alternative
available at the time was 30-meter National Land Cover Data (NLCD) from 2001. During the
course of the project, however, a 2006 NLCD update became available and project staff
processed the national image file into an ArcGIS compatible grid layer for the state. Because the
NLCD update constitutes a statewide (i.e. geographically-transferable) data layer and the
SEWRPC layer included a considerable amount of unnecessary categorical and spatial detail, the
NLCD update was selected as the primary land use layer. The NLCD categories were combined
into six land use classes (Table 2), plus water/wetlands. We then used ArcGIS to calculate the
percent aerial coverage of each of these classes within the 25 drainage areas.

Finally, flow-weighted mean concentration values were regressed on the percent aerial coverage
of the different land uses within each drainage area (n = 25), controlling for sampling day and
whether or not a monitoring location is within 30 meters (downstream) of a storm sewer outfall.
The unadjusted and adjusted R-square values were 0.81 and 0.75, respectively. As shown in
Table 2, the regression results confirm that higher proportions of urban land (low-density
residential land in particular) and agricultural land correspond with higher E. coli concentrations.
The regression-estimated coefficients, however, were two orders of magnitude higher than the
“generic” EMCs derived from previous studies and were not statistically significant. As such, it
was determined that these coefficients would not be valid for use as EMC coefficients within the
L-THIA model.

Table 2. Estimated E. coli EMC Coefficients by Land Use.

Low- High- Urban
Density Density Open Crops/ Forest/
Residential Residential Space Pasture Comm. Grassland
Regression
Coefficients
(Root River) 1,025,385 657,369 690,450 763,121 730,668 231,546
L-THIA
Default EMC
Coefficients 12,500 12,500 12,500 16,250 4,313 125
“Generic”
EMC
Coefficients 9,695 8,429 6,500 6,406 2,375 203

11
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2.4. Developing the L-THIA/VB System

The L-THIA/VB decision-support system was developed from two separate modeling systems:
Purdue University’s L-THIA system (Grove 1997, Engel et al. 2003) and U.S. EPA’s Virtual
Beach system (Frick et al. 2008, Parmar et al. 2010). L-THIA is a spatially-distributed automation
of the SCS Curve Number method (SCS 1986, Mishra and Singh 2003) coupled with a series of
EMC coefficients for calculating NPS pollutant loads, including fecal coliforms. L-THIA enables
users to modify land use and development practices in a selected watershed or study area and
generate alternative runoff and NPS pollution estimates. Virtual Beach guides users through the
process of building, evaluating, and/or operating multiple-linear regression models for real-time
predictions of recreational water quality at coastal beaches.

In order to link L-THIA to real-time, beach water quality models, computer programmers at
Purdue University developed an enhanced L-THIA system that enables users to predict daily NPS
bacteria loads based on downloaded 24-hour rainfall totals, user-provided rainfall-runoff curve
numbers, and default or user-specified EMC coefficients. The fundamental component of this
system is a Real-Time L-THIA desktop application (Figure 5.A), which allows users to download
the most recent 24-hour rainfall total for a user-specified location and make a prediction based on
watershed-specific curve number values under baseline and/or alternative land use scenarios. A
web-mapping interface (Figure 5.B) and a web-based “low impact development” (LID)
component (Figure 5.C) were developed to enable users without access to GIS or watershed
modeling software to estimate curve number values for their area of interest based on existing or
alternative future land use, as well as the adoption of LID practices. The three L-THIA
components are described in greater detail in illustrated learning modules (Appendices B-D).

Wisconsin DNR staff worked closely with the programmers to ensure that each of the three L-
THIA components met the needs of targeted users, based on guidance provided during
consultations with RHD staff and the Alliance for the Great Lakes. In addition, Wisconsin DNR
staff communicated routinely with the developers of Virtual Beach in ORD/NERL/ERD to ensure
that that system meets the operational needs of local heath department officials and beach
managers. Considerable effort went into making sure that the “prediction tab” within Virtual
Beach (Figure 5.D) and transferable model files enabled users to more easily enter routine data,
such as measured wave height, as well as real-time model outputs, including E. coli load
estimates from the real-time L-THIA desktop application. This work was guided by previous
system evaluation and capacity-building work conducted by the Wisconsin DNR (Watermolen
2009) as part of the Midwest Spatial Decision-Support System Partnership (www.epa.gov/

waterspace).

During the process of system development, Wisconsin DNR staff consulted with RHD and
Alliance for the Great Lakes staff to better determine and refine the required elements of the
eventual L-THIA/VB system. In April 2010, DNR staff participated in an Alliance for the Great
Lakes “Adopt-a-Beach” volunteer workshop at Racine’s North Beach to better understand
whether and how the system might be used by beach volunteer groups. In May 2011, the pilot L-
THIA/VB system was introduced to public health officials and beach managers from southeastern
Wisconsin and elsewhere as part of a hands-on Virtual Beach workshop conducted at the Lake
Michigan Beach Health meeting in Racine. In August 2011, Wisconsin DNR staff conducted a
live demonstration of the system to RHD and Alliance for the Great Lakes staff members at
Racine City Hall and received final feedback and suggestions. In September 2011, final changes
were made to the three L-THIA components in response to the feedback and suggestions. Also in

12


http://www.epa.gov/%20waterspace
http://www.epa.gov/%20waterspace

A Tool for Predicting and Reducing Bacterial Contamination

September, U.S. EPA completed and provided Wisconsin DNR a revamped Virtual Beach
(version 2.2) that includes an enhanced predictions tab and file management capability, which

enables users to save, share, and operate nowcast models.
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Figure 5. Components of the L-THIA/VB System: (A) Real-Time L-THIA, (B) Web-Mapping
Interface, (C) LID Component, and (D) Virtual Beach Prediction Tab.

13



A Tool for Predicting and Reducing Bacterial Contamination

14



A Tool for Predicting and Reducing Bacterial Contamination

3. Conclusions and Future Directions

The development of the L-THIA/VB system is an important step in the process of creating an
integrated monitoring, early-warning, and planning-support system that will enable not only the
prediction of water quality conditions at recreational beaches, but will simultaneously allow
planners, decision makers, and the interested public to evaluate the potential impacts of land use
change and the adoption of LID practices in contributing watersheds. In piloting this system at
North Beach in Racine, we sought to estimate and incorporate E. coli EMC coefficients based on
long-term, water quality data collected along the lower Root River. Although the data and
regression-estimated coefficients proved inadequate for this purpose, we were able to use generic
EMC coefficients derived from previous studies to demonstrate that the system predicts E. coli
concentrations with reasonable accuracy and is sensitive to changes in land use and LID
applications. In response to guidance and feedback from RHD and Alliance for the Great Lakes
staff, the final L-THIA/VB system was modified to enable the easy substitution of EMC
coefficients, should additional data or enhanced coefficients from other sources become available.
The use of updated national land cover data (NLCD) in place of regional (SEWRPC) data
additionally enables the system to be transferred to coastal watersheds anywhere in the Great
Lakes basin.

Future directions could include the creation of web-mapping interfaces for additional coastal
watersheds in Wisconsin, combining the separate L-THIA components into a single web-based
system and/or directly incorporating the desktop Real-Time L-THIA software application into
Virtual Beach; i.e. as a new tab, in addition to the Data Input, Modeling, Residuals, and
Prediction tabs. Separate enhancements also could be made to the individual components,
including an alternative format for Real-Time L-THIA outputs (e.g., cumulatively updated data
files in place of one-time HTML’s), as well as improved, on-line digitizing and/or data-exchange
capabilities within the web-mapping interface. This latter enhancement would enable users to
digitize, upload, or “stream-in” more comprehensive and detailed land use features than they
currently are able to digitize by hand. Lastly, the desktop software could be enhanced by
incorporating a means of estimated variable antecedent moisture conditions based, for example,
on the previous five days of rainfall (Mishra and Singh 2003). This modeling change could
improve the accuracy of estimated E. coli loads by accounting for variable watershed conditions
not otherwise related to land use or LID.
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Appendix A. Project Presentations, Outreach, and Education

The following presentations and outreach efforts were undertaken during the grant period.

12/8/20009.

3/5/2010.

3/11/2010.

7/19/2010.

10/9/2010.

11/4/2010.

11/17/2010.

3/16/2011.

5/5/2011.

7/18/2011.

8/11/2011.

“On Public-Health” Seminar conducted by Julie Kinzelman (Racine Health
Department) and Adam Mednick. University of Wisconsin-Milwaukee School of
Public Health, Milwaukee, WI. Title: “Integrating urban planning into municipal
water quality monitoring programs.”

Presentation given by Adam Mednick at the 34th Annual Meeting of American
Water Resources Association—-Wisconsin Section. Madison Marriott West, Middleton,
WI. Title: “Linking Great Lakes beach water quality to land use.”

Science Seminar conducted by Adam Mednick. Wisconsin DNR, Madison, WI. Title:
“Using real-time statistical models to ‘nowcast’ Great Lakes beach water quality.”

Presentation given by Adam Mednick at the Annual Meeting of the Midwest Spatial
Decision-Support System Partnership. U.S. EPA Region 5, Chicago, IL. Title:
“Nowecasting water quality at Great Lakes beaches.”

Presentation given by Adam Mednick at the Association of Collegiate Schools of
Planning Conference. Minneapolis, MN. Title: “Linking Great Lakes beach water
quality to land use: Developing a novel planning-support system.”

Presentation given by Adam Mednick at the Wisconsin Association of Floodplain,
Stormwater, and Coastal Management Conference. Kalahari Resort, Wisconsin Dells,
WI. Title: “Linking Great Lakes beach water quality to land use.”

Presentation given by Adam Mednick at the 18th National Nonpoint Source
Monitoring Workshop. Milwaukee, WI. Title: “Linking nearshore beach water
guality to land use and NPS pollution.”

Poster presented by Julie Kinzelman (Racine Health Department) at the National
Beaches Conference. Miami, FL. Co-authored by Adam Mednick (lead), Kyle Minks,
and Dan Ziegler (Ozaukee County Public Health Department. Title: “Implementing
predictive models on a broader scale: Current efforts in Wisconsin.”

Water quality modeling presentation and hands-on workshop conducted by Adam
Mednick and Kyle Minks at the Wisconsin Beach Health Lake Michigan Meeting.
Wingspread/Johnson Foundation, Racine, WI.

Presentation given by Adam Mednick at the Coastal Zone 2011 Conference. Hyatt
Regency, Chicago, IL. Title: “Predicting beach water quality: Operational ‘nowcasts’
and long-term impact assessments.”

Live demonstration of the L-THIA/VB Decision-Support System conducted by
Adam Mednick for staff of the Racine Health Department and Alliance for the Great
Lakes. Racine City Hall, Racine, WI.
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Appendix B. Hlustrated Instructions for Using the Web Mapping
Component

L-THIA/VB Decision-Support System
Learning Module | — Web-Mapping Interface

In this module you will learn how to:
A. Create alternative land use scenarios using the online digitizing tool
B. Save “before” and “after” model data for use in Real-Time L-THIA

A. Create alternative land use scenarios using the online digitizing tool

A.l. Linkto the L-THIA Web Mapping Interface for the Lower Root River from the
Wisconsin DNR “Predicting Beach Water Quality” web page
(http://dnr.wi.gov/org/es/science/contaminants/beach.htm ) or open the system directly at:
http://engineering.purdue.edu/mapserve/root_river/

I | Seamh =

Department of Natural Resowrces

| Homs | About | Topies | contactus FrEEe

Emvircnmertal Contaminants Research
Predicting Beach Water Quality

Over the past 50 years, reseanch has Inked swimming in polluted waters with adverse Ruman healtn effects. People can e exposed 1o
patnogens (ease-Causing Microorganisms) in recreational waters through ingestion, INhalation, and body contact Swimming-related
WNesses caused by hese Pathogens range from sore troats and Ganmea and respiratony, ¢ar, ¢ye, and SKin INBCBons 10 Mmone SEnous
Wnesses like meningitis and hepatites.

The Wisconsin DHR manages Wisconsin's Beach Monitonng and Notification Program to help reduce beach visitors' risk of exposure 1o these
pathogens. As part of this program, public health officials use beach advisories and closings to let the public know when the level of pathogens
in the water may be unsafe for swimming or other body contact recreation. These advisonies and closings typically occur when monitoring
results show that fecal bacteria levels. an indicator that pathogens may be present, exceed an applcable water quality standand

Sclence Research Unfortunately, swim advisories may nol reflect achsal exposure. This is because bacteria counts from water moniloring samples can take up to
(<! 24 hours lo complele. whereas actual concentrations of bacteria in the water al the beach can vary over shorler me inlervals. As a result
culture-based water quality testing (sometimes referred lo as the persistence model) is prone to errors (bodh false exceedances and non-
€x of the st ds) Beach therefore. need lools to improve the imeliness and accuracy of their nolification eforts
They also need 1o lools for idenlifying possible conlamination scurces. Our work wilth waler quality modeling lools addresses these needs

e

Background | JlR e B a

Energy

Environmental Beach Health and the Public

Analysis Public health officials use beach adwisonies and closings to let the public know when the level of pathogens (desease-causing
microorganisms) n the water may be unsafe for swimming or other body contact recreavon. These advisories and closings

Laboratory Services typically occur when monitoring results show that facal bacteria lavels exceed an applicable water quality standard. Tha
presence of fecal bactena, like Eschenchng col o can or E,_col e cuns, Suggests other pathogens may be present in the water
column.

Landuse & Smart
Grawt!
Fecal contaminabion, and its associated microorganisms, can ongnate frem many sources, ncluding:

Operator
Certification « Coastal and shoreline development,

water collection and treatmaent facilities,

Transportation
Liaisons

oy and urban runoff e one,

» Disposal of human waste from boats, -

@ The L-THIA Web Mapping Interface provides a means for users without geographic
information system (GIS) software to begin to evaluate the potential hydrologic and
water quality impacts of proposed or potential land use changes. Different map “layers”
can be viewed in the interface: land use, soil hydrologic group ratings, water quality
monitoring points, aerial imagery, and various other reference layers. Users can digitize
(draw) alternative land uses on-screen, and save the altered data to model input files that
can later be used to predict water quality impacts using the desktop Real-time L-THIA
software.
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A.2. Inthe page that opens click on the link to “Map Interface for Lower Root River
Hydrologic Impact Assessment: L-THIA.”

The L-THIA Root River Watershed Management Tool

This collaboration between Purdue University and the

D of Matural

pravides tools to perform environmental analyses within

the Lower Root River watershed.

Tools are available to evaluate how land Cover change SCenanos impact the estimates of non-point Source runclt, priontize sub-basing by erosion and sediment
Ioading, explore low impact development (LID) oplions, and map-browsing

To access the specific tools Tollow the nks below.

Map Interface for Lower Root River Hydrologic Impact Assessment: L-THIA.
Help Movie for this tool
LTHIA Low Impact Development Spreadsheet, (A SIMple wersion with no map input )

Whatis LTHIA:

G planners, pers and cilizens of a ¢ should be aware of the long-term impacts
of landuse change on their environmental resowrces. LTHLA, Long-Term Hydrologic impact
Assesement, 15 designed 1o help these people lo quantify the impact of and use change on the quantity
and quality of their water. This tool uses the land use and a soil charactenistic from the user along with
Uty years of precipiation data lo determme the average impact that a parbicular land use change or
=ef of changes will have on both the annual runoff and the average amount of seweral non-point sowrce

polutants. For those wfamikar with the hydrologec (water refated) impacts of land use change this ool
along with the supporting documents will hopefully give the user enough information to start asking
questions about land use changes in their area,

[ Honw LTHUA works |

oorm [ G et BT

A.3. The Web Mapping Interface will open. Note that there are different Map Layers that can
be displayed in the “Background” and in the “Foreground,” both within the watershed
(right-side checklist) and across the map window (left-side checklist). The default view is
of land use within the Lower Root River.

Lower Root River Hydrologic Impact Assessment: Map Layers Within
atershed

Watershed Map Interface

QE'I' | oniina Digitzing

Legend
¥ Batershed beundary

Apriculture
High donsity rosidential
Low density residential
Fasture/Grass

* Forest

= tdustrial

Prntable Mag

0 08 18 25 36 45 %4 63 T2 81 Sm

Seale=1: 133600

Halp [Hons] [E-madl

iorm [ I et BT
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A.4.  Check the radio button for “Hydro. Soil Group” to display

rankings: A = well-drained soils; D = poorly drained soils.

hydrologic soil group

Lower Root River Hydrologic Impact Assessment: Map Layers Within =
Watershed Map Interface Watershed
BACKGROUND BACKGROUND
®Q Q[+]7] oureopmm
€ Aerial Photo (b&w) [o) (L.CD 2001)
€ Topographic Map (USGS Quad) [ & Hydro. Soil Group
€ Land Use (NLCD 2001) - ”Sp
" Relief (USGS Seamless DEM) :ELW ;
¥ B v W \
€ Hydrologic Soil Group (SSURGO) Watershed Boundary
FOREGROUND Legend
[” NHD_streams A.f Matershed boundary
I~ Lakes :ig :
T urban Area B
™ Roads HsE 0
" County Boundary
™ Combined_SampleSites Printable Ma;
Printable Map
Go to Online Digitizing
Go to Spreadsheet
Copyright 2011, Purdue Univarsity
Burdue Uniw
opportunity univ
0 0.9 1.8 2.7 3.6 4.5 54 6.3 7.2 6.1 9w
Scale=1:133600
Help Home] [E-mail]
‘ [
Done | | | [ & meermet ESTARY

A.5.  Check the radio button for “Curve Number Map” to view

lower CN’s = lower runoff/higher infiltration potential.

rainfall-runoff curve numbers
(CN’s), based on the combination of land use and underlying soil hydrologic group:

Lower Root River Hydrologic Impact Assessment:
Watershed Map Interface

Map Layers Within =
Watershed

BACKGROUND

Q gﬂﬂ Onling Digitizing

& None

€ Aerial Photo (b&w)

' Topographic Map (USGS Quad)
€ Land Use (NLCD 2001)

€ Relief (USGS Seamless DEM)

€ Hydrologic Soil Group (SSURGO)

FOREGROUND
™ NHD_streams
™ Lakes
I urban Area
™ Roads
™ county Boundary
™ combined_samplesites

Go to Online Digitizing
Goto Spreadshest

Copyright 2011, Purdu= University

GROUND
€ None
€ Land Use (NLCD 2001)
ydro. Soil Group
Q # Curve Number Map
UND

¥ wWatershed Boundary

Legend
¥ Hatershed boundary
"< 50
" 50 <=
60 <=
70 <=
80 <=
98 <=

=]
CN
CH
CH
N

< 68
<78
< 80
< 98
< 188

Printable Map

Purdus Univ an equal accass/aqual
opportunity =ity
0 0.9 1.8 2.7 3.6 4.5 5.4 6.3 7.2 8.1 9l
Scale=1:133600
Help Home] [E-mail]
4| Bl
Done [ [ [ [ [3&meemnet [#100% -
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A.6.  Under BACKGROUND on the right side check “None,” then check “Aerial Photo” and
“Combined_SampleSites”: Racine Health Department’s water quality monitoring sites on
the Lower Root River plus North Beach.

Lower Root River Hydrologic Impact Assessment: =
- Watarshed Map Interface
DACKGROUND e 1" ]| BACKGROUND
e ~ G 5 f TR € Nene 1
< & perial Photo (biw) : e, e T~y Thaco zo01)
caraphic S Quad) - 7 5 \ € Hydra. Soil Group
€ Land Use (NLCD 2000) T Curve Number Mag
© rolief (USGS Seamles\DEM) Lgmmu
1 Hydrologic Sod Group (SQURGO) Watershed Boundary
FOREGROUND Lagend
™ NHD_streams ;t.e-u-u-l_s-.x-snn-
T Lakes 2 Hatorshed boundary
T urban Area .
Brintable Map
T County Boundary
F Combaned_Samplasi
-
Go o Online Diglzing
Go bo Spreadsheot
y
o —— — ——
6 0.5 1.8 2.7 3.6 4.5 54 6.3 7.2 B0 Om
Scale=1:133600
o | (Home] (E-mai)

R
[T I Gnteene ENTTRC

A.7.  Tozoom-in, first click the Zoom (magnifying glass) button in the map window, then drag
a box around the area you wish to enlarge.

Lower Root River Hydrologic Impact Assessment: =
Watarshed Map Interface
o :
l
© None m‘l LG R © None
@ Aerial Photo (baw) d - © Land Use (MLCD 2001)
€ Topographic Map (USGS Quad) g € Hydra. Sail Group
€ Land Use (NLCD 2001) Tih a2 1 © Curve Number Map
€ Relief (USGS Seamless GEM) : %mm#% ;
€ ydrologic Sed Group (SSURGO) Watershed Boundary
FOREGROUND Lagend
7 NHD_streams 5 skl el eatios
OLakes Hatorshed boundary
T urban Area .
™ roads Prinable Mag
T County Boundary
F combined_Samplasites
Go o Online Diglzing
Go bo Spreadsheot
Copyright 2013, Burdus Universit
| o o o om— m—
6 0.5 1.8 2.7 3.6 4.5 54 6.3 7.2 B0 Om
Scala=l: 133600
o | (Home] (E-mai)
R
[T e EXTTIC
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A.8.  When you have zoomed to your area of interest and are ready to use the online digitizing
tools to create alternative land use scenarios, click the “Go to Online Digitizing” button.

= Lower Root River Hydrologlc Impact Assessment: Map Layers Within =
¥ Walershed Map Interlace Walerhed
BACKCROUND BALKGROUND

S s

® perial Photo (baw) : € Land Use (NLED 2001)
© Topographic Map (USGS Quad) c Hydra. Soil Group

€ Land Use (MLCD 2001) € Curve Number Map
 Relief (USGS Seamless DEM) tg%?lﬁnﬁwi Baurcl,

" Hydrolagic Soil Group (SSURGO) S —

FOREGROUND Lugend

™ MHD_streams ; Combined_SampleSites
I Lakes Haterahed houndary
" urban Area .

I Roads Printable Mag
[ County Boundary

W Combined_SampleSites

o fo Online Digihzing

Copyaght 2011, Purdus Unnarsty

Surdus Univarsity i am aqual serase/aqus
appartunity univassity

o
0 0.10.20.30.40.90 £0.70.80.9 1 6
Scale=1:24100
Halp [Home] [E-znail]

A.9. A new window will open with a series of “Edit,” “Draw,” and “View” tools.

Online Web-GIS Digitizing Tool

effect:

Apply landise changes

Legend

* Conhined_Sanplesites
B ¥ustershed boundary

Lesmn hew o use this toal

GIF shides version

HIML version

] Y T [Hiors
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A.10. To digitize a simple, rectangular change in land use, click the “Rectangle” button and use
the mouse to outline the area you wish to alter.

Online Web-GIS Digitizing Tool [[XET3|

Legend

* Conbined_Sanplosites
| ¥ uatershed boundary

Leam how to use this tool
GIF shides version

HTML version

0 0.40.20,3040.50.60.70,80.9 1w

Scale=1221600 (at 1:1 zoom

Itarkl & Balooanl Byrdys Usiearaite,

I .~ T [+ |

A.11. (1) Right-click inside the rectangle you digitized to open a list of land uses. (2) From the
list that appears, select “High-Density Residential.” (3) Click Apply. The rectangle will
turn orange signifying the new land use (A.12 below).

Online Web-GIS Digitizing Tool [[XET3|

Scale=1:21600 (at 1:1 zoom 3

Itarkl & Balooanl Byrdys Usiearaite,

I - T [T
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A.12. To digitize a more detailed shape, click the “Polygon” button and use the mouse to draw
the outline by clicking vertices (points) around which the outline of the area will be
joined. The first point clicked will be red. Double-click on this point when you have
finished drawing the outline of the shape.

Online Web-GIS Digitizing Tool m

* Conbined_Sanplosites
| ¥ uatershed boundary

Leam how to use this tool
GIF shides version

HTML version

Scale=1:21600 (at 1:1 zoom
level}

Itarkl & Balooanl Byrdys Usiearaite,

I - T [T

A.13. Repeat the steps from A.11 (above), setting “Commercial” as the new land use.

Online Web-GIS Digitizing Tool [[XET3|

1 Scale=1:21600 (at 1:1 zoom 3
level}

Itarkl & Balooanl Byrdys Usiearaite,

il I o T oo = |
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A.14. Repeat the steps from A.12-A.13 (above) to digitize a polygon and set the new land use
as “Commercial.” The shape will turn yellow to signify the change (A.15 below).
Online Web-GIS Digitizing Tool [[XET3| : - i
Scale=1221600 (at 1:1 zoom
I B - T R
A.15.  When you have completed all of your land use changes, click the “Apply Land Use
Changes” button.
m-l; — = 8 |[# %] [ese Al . a@lx
GG B Lower Riock River Hydkokogi Impeact Assessment l | i - B - - rPuge - (G Tock -

Wiew

* Conbined_Sanplosites
| ¥ uatershed boundary

Leam how to use this tool
GIF shides version

HTML version

0 0.40.20,3040.50.60.70,80.9 1w

Scale=1:21600 (at 1:1 zoom
level}

16 eplpgicel

Byrdys Usiearaite,

- T

BN
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B. Save “before” and “after” model data for use in Real-Time L-THIA

B.1.  After applying land use changes, a “Watershed Summary and Tools” window will open,
listing “before” and “after” acreages of different land uses and underlying soil groups. To
save model data, click the “Download L-THIA Data” button.

Watershed Summary and Tools

LD-Resisemial D
Gravs Pasture A

| Ceass Pasture.

Crass Prature

Grass Pasture.
Foresr
Fores
Foresr
Forme

Land use bafore ancf after modification Aledeling Toolbox
Sall group| Sell graug A Areadares)) A The Long-Term Hydrologic Inpact
ek |ttt |t s Mo ot verage
. . = L sl nanoff and nonpoint soarce
I c - - poliatant levels in the watershed.
5 > | Use this tool to nn Midwest Calibeated
i 0 LTHIA model
3 Gl Use thas tool to rim SWAT LTHIA
< © mods]
o D
n n Uge thes vood 1o nm Low Impact
3 B 53 I Development L-THIA Spreadsheet
3 3 Model Copy the landhsse, soll ad area
— 5 summary into the spreadsheet
[ Tee—ry 0 This is for a version of the basic LTHIA
D Rasidentil T B [Easic L THA =] TestBascLTHA | spreadsheet thatis cumenty under
MO Braidemral © c development
[FD Rvidreraat D o Download L-THIA Data Dovboad data fles used in the deskiop
LD esidential (A A L-THIA application
LD-Rendmtal B B
LD Rasidential [C g
D
A
B
C
D
A
B
c
D

gaEEEEE

Toeal area(ac)|43044.1

[Heme] [E=at]

il ™ T T
Watershed Summary and Tools
Land use bafore and after modification Aledeling Toolbox

Sall group| Sedl groag (4 Areadares)) A The Long-Term Hydrologic Inpact

Bl | et oo Ot Y s ok st e

B 5 e —~ . sl nanoff and nonpoint soarce

3 c P I polutac levels i the waershed.

E 5 T T Run Calbrated LTHIA Use this toel to run Midwest Calibrated

n y m LTHIA model

g B 18 Use this tool to ren SWAT LTHIA

< g FiY odsd

D ] A 1. !
Al A 0 7 o - Mee thas tood to rem Low lmpact
Agicdoers B B 1787 i —-- Jevelopment L-THIA Spreadshest
[rr— 3 T 159 B D2 FoU Want 1o’ sean of cuva this a7 fodel Copy the s, sol and ares
Agicdrers D D 35065 [3smis (48 puramasy into the spreadchest
[ Tee—ry 0 22 7 o ‘_'] Naos: datazs Phis i for a version of the basic LTHIA
D Resideatil B B 274 7259 L5 Type: Winfip Fle, 1 218 fpreadshect that is currently under
M Regisemral C 31745 38519 -8, Fiom ergreceing qudue ey l=velopment
|FD Residemtal D D 5356 Iy ey Dovroad data fles used in the deskiop
LD Residental [ x o1 55 ] Gpen oot | [1i11 applcaion
LD-Remdmial B B 4724 392 54 -~ )
LD Rasidental (€ 3 17408 (2484 [eaae 7 Ayt sk Bt chtring this o o e
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B.3.  The “before” and *“after” data are recorded in two .dat files bundled in a zipfile: data.zip.
Extract these files into a directory of your choosing. ( /2 Note: It will be convenient
later on if these files are saved in the same directory as the Real-time L-THIA desktop
software [Ithia2-wi.exe] and supporting files.)

SEIES
e Edt View Favortes ook Heb o
@ﬁ-k - e - T - Seach Feldees | [737]-
ddress [ 3 coRoOT RIVER: L-THIA vB | s
Nam = 1 e | Type | st Mocfied |
Tie and Folder Tasks # 1ITHIM.I9-M.£'II SLKE Winlp Fie 09/18/2011 07:06 AM
I [2] eal_en_table bt LK Text Docunnk UOL[Z01 10:24 B
=] Recrs tis 2] en_tadde bt UKD Test Documert UIOLFEDL1 10:24 B
G Move this file 2] EMCvals 2.t ZKE Test Documert NJ1E[011 0406 PM
[ Comr this fle iz v e BEKE  Applcation BA[Z[2011 0757 PM
g Publich this file o the Wb 2] e st LKE  Text Documerd, 07/20/2011 04:28 PM
) £l e () swar_en_table bt LKL Test Docurrart 0L 10:24 B
1 Pk Ui fis Mats. oo ZKB wWindp Fie U9/16/2011 12:40 P
g Dalere thes fle [Tk
Fle Actions View Jobs Options Heb
Othee Places * . b o =% o =ik e ma
i = Eh o f,j' T :‘\ ¥
e NTE.1 () =R L\S-J ‘?J L W 3 8
)ty ocurme Hew Open  Favorkes add Extract  Encrypt Wiew  cChechut  Wiad  Wewdnde |
i My Conmmier [ | Type | Mocified 1 Sioe | Reatin | _Packnd | Path
& My Hetwork Places [P0 1091 REZTAEE,_cradat DAT Fie: AR 0178 PN 2471 T a5
_‘]m]]mlélmﬁ_mlJl\.dd DAT File 09/16/2011 01:28 PM LTI TN 457
Details %
« ] |
[eteched O fdes, O bytes [Tokal 2 lies, 5KB Qo0

B.4. By default, the “before” and “after” .dat files are named according to the date on which
they were generated followed by “ cn_ori” (for rainfall-runoff curve numbers under the
original land use) and just “_cn” for new curve numbers). Rename these files to
something that makes sense to you; e.g., “future_" and “original_landuse_cn.”

=18 x|
Fle Edt Wew  Favontes Took Help o
@ - Q) - (T | e Feidews. | [T31]=
addess |3 CARCOT RIVER L-THIA ¥B B
Nam = 1 e | Type | st Mocfied |
Tie and Folder Tasks # 1[THIM.I9—M.&I SLKE Winlp Fie 09/18/2011 07:06 AM
B Rename tis fie [2] eal_en_table bt LKL Text Docurment DL 10:24 B
=] Recrs tis 2] en_tadde bt UKD Test Documert UIOLFEDL1 10:24 B
G Move this file 2] EMCvals 2.t ZKE Test Documert NJ1E[011 0406 PM
[ Comr this fle iz v e BEKE  Applration DA[4/2011 07:57 PM
g Publich this file o the Wb 2] e st LKE  Text Documerd, 07/20/2011 04:28 PM
) Emad his e Eams_m_uble.txt LED  Text Docurment U0L[2011 10:24 P
data.zip THD windp Fie 162011 12:40 P
Cetete Uhis e 3
X Dot e #|Futume_lonckisn_en dak 3KB DAT Fls 09 BE[2011 01:38 PM

KB DAT Fie DAIE[R01] 01125 P

aither Mares %
WIS
i) My Documents

i My Comgerer
N iy Network Plages

Derails %
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Appendix C. lllustrated Instructions for Using the L-THIA Component

L-THIA/VB Decision-Support System
Learning Module Il — Low Impact Development (LID)

In this module you will learn how to:

A
B.

Create alternative LID scenarios based on “Lot-Level Screening”
Save “before” and “after” model data for use in Real-Time L-THIA

Create alternative LID scenarios based on “Lot-Level Screening”

Return to the “Watershed Summary and Tools” window (see Learning Module I, step B.1
[Appendix B]) and click the button for “Low Impact Development.”

Watershed Summary and Tools

Land use before and after modification Modeling Toolbax
Land Soil group, Seil group Asealacres) Arealasres) Areafacres)
use (Before) | (Adver

acreAreatacrs) Aveaiacre) | The Loag-Term Hydrologic Impact
X 0 L

eTage

TR

Use this tool to ron Midwest Calibrated
L THIA model

[se this tool 1o ran SWAT LTHIA
model

BEOEREEES

m m Use this tool to run Low lmpect
Development L-THIA Spreadsheet
Model Copy the landnse, sed and area
sunmary into the spreadsheet

Thas is f the basic LTHIA
Base L-THIA - Test ic LTHIA spreadahest that 1 by

development

Deownload L-THIA Data Download data files used in the desktop

L-THIA application

Low Impact Development

aE> g

FEHEEEEEE L EEOERGEE

o g Irkeenet L I00% -

“Low Impact Development” (LID) practices include features such as bioswales, perveous
pavement, rain barrels, and green roofs, which can reduce the hydrologic impacts of land
development.

In the L-THIA modeling framework, LID practices reduce the effective impervious
coverage of residential and commercial land areas and thereby lower rainfall-runoff curve
numbers. Only stormwater runoff, however, is altered by LID practices within the model.
Event mean concentrations (EMCs) of different pollutants are not adjusted. Future
versions of L-THIA may include LID-based reductions in pollutant concentrations in
addition to changes in runoff.
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A.2.  Anew “Low Impact Development” page will open with a table of “pre-developed”
(before) land use and soil group acreages.

$ua|ch|
Home About Us OurPeople  Academics  Research PIIRNINN cchocts | Programs [ inwraner |

IRDUE » ENGREERIG » AGRCULTURAL & BOLOGICAL » ENGAGEMENT > Wydrolspie Frpact moseis

m Low Impact Development

Curent Ssdents

First Year Enginesring [mttusin | [“iocation | | R |_eveue | [l

Stud

Land Use Change Scenarios

Prospactive Faculy

Safety

Home Fage

STEP 2: Enter the pre.developed land use and area

Pre Develped fArea =

e @ Lotsise @ poi 1eee @
oo oo Rte os maey s pevessae] i s
WaterWetands zlE| E=al o7
[Waterwatanas =] =] oz [aes

o @ It BT

A.3.  Scroll down to the “post-developed” (after) land use table, under “STEP 3...” The
acreages are based on your on-line digitizing. (If you wish to create a LID-only scenario,
you can click the “Copy values from top” button below the table. In this example,
however, we are creating a land use change/LID scenario.)

STEP 3: Enter the post-developed land use and area

sol
Lot Size  ~
Lana use @ @ == rostoevenpednea @

with LID

{Use as many as necessary} {in acres) Total m
e — | R ] —
N v — | O o
o - ) | -

R

If you are manually entering land uses and wish to copy the values from
the top table into the bottom table for easier editing, please press the
button below. If you are using this from in conjunction with a map editor,
values for all applicable fields should automatically be filled in. This may
take a couple of seconds

Copy values from top table to botiom table |

Done [ [ [ [ | [3eintemet H100% -
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A.4.  Note the right-hand column with all zero-values. This represents the amount of each land
use/soil class to which you will apply LID practices; e.g., 20%. Change the pull-down
menu under the column heading from “Area” to “Precent”.

STEP 3: Entor the post.developed land use and area

Lomitne @

Psess oy an nacessang) (i acren) touat
1. [WaterwWebands == [a=hEs l
2. [WateWatands EIEREEICE

[water/wetanas EIEREEEE

3
. [WaterWetiands EEREEIEE

5. [Commercial == [a=]foe

6. [Commurcial ElEREEE

7. [Commemial ][ 2 [z =0y

8. [Commescral == [e=F=

9. [Agricuttural M [azper

10. [Agneulural FI[ = (63 b 0

1 [agieamrem 5| o =y
12. [Agneultural e b\ o

values fo 01
take a couple of

Copy valuss fiam 15 tabla 1o baiom tabla |

A5,  Type-in “10” next to all Commercial, High-, and Low-Density Residential areas; i.e. ten
percent of all these lands will have some form of LID practice in place in your LID

scenario.

STEP 3: Entar the past developed Land use and aren =
5. [Commercial == =R @ =
6. [Commercial == [B=lEme [0

a. [Commercial =I[ = [o=] fen i)

5. [gicana A" FIET R

10. [Agricuhural =l[= [Eafmr |

11. [Agneutiural =& [c=[ams |

1. [Agietural z][Z] [oZIPEms

13. [Fegh Densty Residental =] | =] [A =] 23 o

15. [Fogh Densty Residental =] [ =] [C =] f&518 [0

16. [Figh Denaity Residential 3] | =] [0 7] (495 [®

17. [Low Density Ressdersal =] [ =] [A =] b2 o

18. [Low Density Resdortal =] | =] |6 =] 232 [0

19. [LowDensity Ressgernal =] [ =] [C =] [o1964 [0

20. [Cow Dansity Resdorsal =] | =] |0 =] [ m|_ -

o i —
r;‘:\;r‘,:"\ manually r\nrr'nngml':.rm SS 3 capy the ;.:':Ll\l’lf"l’.rgnm
buttan amap aditor,
[ai-JEe; EJuD be filled in. This may
Copy valuas fram 16p table 1o boliem tabla I
- SRRy I e

/% Note: In the current L-THIA modeling framework, the location of LID practices does not
determine their impact. The proportion of a given land use with LID practices and the
particular mix of practices applied are the determining factors.
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A.6.  Scroll to the bottom of the page to “STEP 4”. (1) Select “Lot Level LID Screening” from
the pull-down. (2) Click “Next.” A new window will open showing a schematic of a
residential lot (see A.7 below).

16. [Fagh Densty esidental 7] [ =] [O ] fsa5 [0
17. [Cow Doty Resstorsal =] | =] [A =] B8 @
18. [LowDensity Residertial =] [ =] [B =] (232 [0
19. [Low Dernsity Resstorsal =] | =] [G =] Fre6a  [18
20. [LowDensity Residerial =] [ =] [O =] [f20 [io
21. [Grass/Pastue =& [RE 7 fo
22. | Grass/Pasture EIEREES o
23. [Grass/Pasture == [c= = fo
24. [Geass/Pashie R EE

25. [Forest ElERE o

26, [Farest ElEREEIEEE

27. [Farest Fl[E [exfpzz o

25, [Farest ElEREEIEES - v
SURPI T ]

IF yous are manually antaring land uses and wish to copy the values fram

A.7.  Each of the four numbered land uses (e.g., LANDUSE 17) represents low-density
residential land with different underlying soil hydrologic groups: A-D. Click the “+” sign
next to the first land use to see the different LID options. A set of general LID categories
will appear below the land use in blue text (see A.8).

[ Seamh

e s OwPoope  Madomics ook Cospencr [P PPN O

PURDUE » ENONEERNIG » AGRICULTURAL & BIOLOGICAL » ENGAGEMENT  Hydree

[irwmtuman | coron || o | I |

Low Density Residential | Commercial High Density Residential

Engagement

Information For...

Curent Students

First Year Enginaring

Alurnna & Frigrgs

Faculty & Staff

Prospecive Faculty LANDUSE 17 - 1/2 acre lot

Sately DUSE 18 - 1/2 acre lat
USE 19 - 1/2 acre lot

DUSE 20 - 1/2 acre lot Next
Hame Page

D/ frngreenng purdun s

& |65 itornet N
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A.8.  Click on the blue “+” next to STREETS/ROADS. A set of specific LID options will
appear below the category (see A.9).

[ Seamh

Home About Us Our Poople  Academics  Research Engagement | | e L

PURCUE » ENGNEERNG » AGRICULTURAL & BICAOGICAL » ENGAGEMENT» Hydrelogic mpact models

Engagement

I(nwnwnnn I[ Location ]I L |-[ Rasuls |

Low Density Residentlal

Curmant Studants Low | Commerclal | High Density Residentlal
First Yoar Engineenng
Students
Graduate Students :
Prospecive Graduate 3
Sudents Jr— sy
Alurmind & Frignds

Faculty & Stalf

Prospecive Faculty 4 LANDUSE 17 - 1/2 acre lot

Safsty Soil Group: & Total Aras: 0.8 with LID: 10 S CTEAT
Herme Page Curve Number: [54

T Degconmection of Impervious Surfaces

PR
' + STREETS/ROADS  SuImpervious

£ his Page: (10)

Shortent LA L INGS/ROOFS  SuImpervious

ttpa / ergrenang puun s (9)

+ SIDWNVALKS  SeImpervious (2)

+ PARKING/DRIVEWAY %6Impervious

d (1)

+ OPEN SPACE/LAWN -
CECECER e

A.9.  Check the box next to “Swales/Disconnection.” Note that the rainfall-runoff curve
number automatically changes from 54 to 52 in response to this selection.

[ Seamh

Home About Us Our Poople  Academics  Research Engagement | | e L

SICULTURAL & BIOLOGICAL » ENGAGEMENT» Hydrelegic irpact models

I(nwnwnnn I[ Location ]I L |-[ Rasuls |

Information For...

e R Low Density Residential | Commercial High Density Residential
First Yoar Enginesring

Sugents

Graduate Shuderts :

Prespecive Graduate 3

Sudents J— e

Aluenrd & Frinds

Faculty & Stalf

Prospectve Faculty + LANDUSE 17 - 1/2 acre lot

sainy SolGrow: A [fomaiaren 98 [Waniior 10

T Degconmection of Impervious Surfaces

+ STREETS/ROADS  %Impervious

EEET)

ey ) o
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A.10. Click on the blue “+” next to STREETS/ROADS, to minimize this category. Then click
on the blue “+” next to BUILDING/ROOFS to open the specific LID options under that
category (see A.11).

[ Seamh

Womo  MbowUs  OwPoople  Acsdemics  Research  fogogemen ISR T [N

PURCUE » ENGNEERMNG » AGRICULTURAL § BICLOGICAL » ENGAGEMENT Hydrok

I(nwnwmnn I[ Location ]I L |-[ Rasuls |

Low Density Residential | Commercial High Density Residential

Engagement

Information For...

Curment Students

First Year Enginaring

Stugents -
Gradua darts

Alurnna & Frigrgs

Faculty & Stalf

Prospecive Faculty 4 LANDUSE 17 - 1/2 acre lot

Salaty Soil Group: & Total Area: 9.8 with LID: 10 S CTEAT
peimpenvous 5 iopenspace 5 suwos D
Herme Page Curve Number: [52

T Desconmection of Imperious Surfaces

+ STREETS/ROADS  %Impervious
{10}

INGS/ROOFS  ShImpervious
(9)

ALKS  SbImpervious (2)
NG/DRIVEWAY SoImpervious

U

ttpa / ergrenang puun s
)

+ OPEN SPACE/LAWN -
CEOCCERE T

A.11. Check the box next to “Rain Barrels.” Note that the rainfall-runoff curve number
automatically changes from 52 to 51 in response to this selection.

[ Seamh

Womo  MbowUs  OwPoople  Acsdemics  Research  fogogemen ISR T [N

PURDUE » ENGNEERNIG » AGRICULTURAL & BIOLOGICAL » ENGAGEMENT» Hydrelegic impact models

I(nwnwmnn I[ Location ]I L |-[ Rasuls |

Low Density Residential | Commercial High Density Residential

Engagement

Information For...

Curment Students

First Year Enginaring
Stugents
Geadus dents

ve Graduale 3
Students [—

Alurnna & Frigrgs
Faculty & Stalf

Prospecive Faculty 4 LANDUSE 17 - 1/2 acre lot

Salaty Soil Group: A4 Total Area: 9.8 with LID: 10 (I I FIERE

—— curve nurkr: BT

T Desconmection of Imperious Surfaces

+ STREETS/ROADS Yolmpervious
EET)

Shaot LTl + BUILDINGS/ROOFS  YImpervious
et ergrsenng pumun £ (9

Building area [1960 Sq. it

< F Rain barrels >
T w -
Sy T

36



A Tool for Predicting and Reducing Bacterial Contamination

A.12. Click on the black “+” next to LANDUSE 17, to minimize this land use. Repeat steps A.7
through A.11 for LANDUSE 18 through LANDUSE 20 -- so that each has the same LID

options: STREETS/ROADS = “Swales/Disconnection” and BUILDINGS/ROOFS =
“Rain Barrels.”

[ Seamh

e s OwPoope  Madomics ook Cospencr [P PPN O

PURDUE » ENGNEERSG » AGRICULTURAL & BIGLOGICAL » ENGAGEMENT > Hydrelegic rrpscl medsls

Engagement
[irweusn || coemon [ e | R~
Curent Studants Low Density Residential | Commercial High Density Residential
First Yoar Enginesring
Sugents -
[
£
A |
Aluenrd & Frinds
Faculty & Stalf
Prospectve Faculty + LANDUSE 17 - 1/2 acre lot

Sataly +PWUUSE 18 - 1/2 acre lot L-THIA Home

S 1} Tetal Area: 539, With L 4 ry
= ctal frea : S erovious Next
E sous %Openspace %Woods |
Home Page
wrve Numbar: |70

T Disconnection of Impervious Surfaces

£-mai ihia Page: + STREETS/ROADS  S4Impervious
— 1 (10)
Fétpa./engreetng puiun e + BUILDINGS/ROOFS ShImpervious

(=)

+ SIDEWALKS  Selmpervious (2)
+ PARKING /DRIVEWAY %Gimpervious

(4}

& &5 irornet N

A.13.  When you have finished selecting the LID options for low density residential click the tab
for “Commercial.” A new design schematic will appear (see A.14).

[ Seamh

e s OwPoope  Madomics ook Cospencr [P PPN O

PURDUE » ENGNEERSG » AGRICULTURAL & BIGLOGICAL » ENGAGEMENT > Hydrelegic rrpscl medsls

Engagement
I(nwnwmnn I[ Location ]I L |-[ Rasuls |
Curment Students Low Density Reskdentlal | Commerclal | High Density Residential

First Year Enginaring
Stugents -
Geaduate Students F

"  Graduale £
SORCy I
Alurned & Friends

Faculty & Stalf

Prospecive Faculty + LANDUSE 17 - 1/2 acre lot
Sately + LANDUSE 18 - 1/2 acre lot
+ LANDUSE 19 - 1/2 acre kot

+ LANDUSE 20 - 1/2 acre lot MHext
Horme Page

D/ frngreenng purdun s

& |65 itornet N

37



A Tool for Predicting and Reducing Bacterial Contamination

A.14. Repeat steps A.7 —A.11 for the four commercial land use/soil classes, starting with
LAND USE 5. Select these LID options: STREETS/ROADS = “Swales/Disconnection”;
and PARKING/DRIVEWAY = “Porous Pavement (low).” When you are finished, click
the “High Density Residential” tab.

[ Seamh

Home fbourls  OuPoopls  Academics  Ressarch  Fogogomort | | T TN

PURDUE » ENGNEERSG » AGRICULTURAL & BIGLOGICAL » ENGAGEMENT > Hydrelegic rrpscl medsls

Engagement

Information For...

Curent Students

Low Density Reshdey

First Year Enginaring
Stugents

Prospeciive Faculty + LANDUSE 5

+ LANDUSE 7

i ot
Home Page

DY/ rrgreenng purdun s

A.15. Repeat steps A.7 —A.11 for the four high density residential land use/soil classes, starting
with LAND USE 13. Select the following LID options: STREETS/ROADS =
“Swales/Disconnection”; and BUILDING/ROOFS = “Rain Barrels.”

[ Seamh

Home fbourls  OuPoopls  Academics  Ressarch  Fogogomort | | T TN

PURDUE » ENGNEERSG » AGRICULTURAL & BIGLOGICAL » ENGAGEMENT > Hydrelegic rrpscl medsls

I(nwnwmnn l[ Location ” L |- Rasuls
Low Density = High

¥
Prospedive Graduate %

Students —

Yiar Engineenng
nts

Alurnna & Frigrgs
Farculty & Stalf

Prospectve Faculty + LANDUSE 13 - 1/8 acre lot

Salety + LANDUSE 14 - 1/8 acre lot ".
+ LANDUSE 15 - 1/8 acre lot

+ LANDUSE 16 - 1/8 acre lot Next
Home Page

DY/ rrgreenng purdun s

» 6D Irteenet s -
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A.16. When you have finished selecting LID options for all of the lands uses click “Next”. A
pop-up window will open showing Time elapsed, while L-THIA adjusts the rainfall-
runoff curve numbers for each land use.

/2 L-THIA Will take some time - Windows Internet Explore

B [ 3 =
=101x] Search
& https: =nginesring, purdus edujapserve LTHIAT lthiafcgi-binftimer_lid, ol -3

L-THIA is estimating Runoff and NPS Pollution. Please

Time elapsed :|0:00:03

2 . rcial || High Density Residential

Done [ [ [ [ [ |8 mternet TA00% - g

Future Students
Graduate Students

Prospective Graduate
Students

e

Alumni & Friends

Faculty & Staff

Prospective Faculty + LANDUSE 13 - 1/8 acre lot
Safety + LANDUSE 14 - 1/8 acre lot

 ANDUSE 15 1/6 sre o €I
Home Page

print-Frienaty: [ 1

E-mail this Page: [

Shortcut URL:
hitps://enginesring purdue 2du,

Wstant| | @ 0 0 EQRAEEE#HE | Erue..| Blow. | Fma.. | Ereer.| Dok | Ere [ E | é|«ggn\mm 11,07 PM

A.17. A new window will open showing the “Runoff and Nonpoint Source Pollutant Results for
Lot Level LID” including a summary table of the pre- and post-development land use
scenarios, as well as post-development with LID.

Search

PURDUE » ENGINEERING > AGRICULTURAL & BIOLOGICAL > ENGAGEMENT= Hydrologic impact models

Engagement
Land U: Lot Level
Information For... MRl | | G H Change ‘ Besic Lo H o | -
Current Students Sleg Four
First Year Engineering
Students Runoff and Nonpoint Source Pollutant Results for Lot Level LID

Future Students
Based on the information provided (see Summary of Scenarios), L-THIA estimates the

Graduate Students following rates of runoff volume, runoff depth, and nonpeint source pollutants. Results
can also be viewed in comparative bar graphs and pie charts by using the pull-down

Prospective Graduate
" menus located at the top-left of each table.

Students
Alumni & Friends Go to: =
Print Results Download Results § Download Model Data

Faculty & Staff SCENARIOS =
Prospective Faculty

SUMMARY OF SCENARIOS View as: [Select ¥
Safely State: Wisconsin
College of Agriculture County: Racine
Home Page acres

PostDeveloped
Land Use Hydrologic Soil Group Post.Developed
Pre-Developed With LID As

Print-Friendly: [ \ie LID o ——
£-mail this Page: | | Water A 155 155
Shortcut URL Water B 6407 6407
hitps:/ /engineering purdue edu, ater C 1524 451

Water o 12945 1292.5

Commercial A 0.8 0.8 0.09

‘Commercial B 8746 874.6 8748 j

Done [ [ [ [ [ 3 internet 100 -
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A.18. Scroll down to the table “Curve Number by Landuse” and note the altered rainfall-runoff
curve numbers estimated based on the application of the LID practices and changes in
effective impervious area.

Curve Number by Landuse

Land Use ::‘:‘: Current Pnsme‘ﬁl;m e vh ! ‘
Commercia I A 83 8s J

Commercia ] 8 92 9z

Commereia ] c 94 a4

Commercia I o 95 85

A 64 64

e 75 7s

c 82 82

o 85 85

A ™ 7

B8 85 8s

c 0 90

o 92 92

Residential 1/2 acre A 54 54

8 70 70

c 80 80

o 85 as

A 38 38

8 61 &1

c 74 74

o 80 80

A 30 30

e 55 55

c 70 70

o 7 7
[ P 1 hd
Done [ 3@ meemet ESR
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B.

B1.

B2.

Save “before” and “after” model data for use in Real-Time L-THIA

Click “Download Model

Data.”

Home About Us Our People

Engagement

PURDUE > ENGINEERING > AGRICULTURAL & BIOLOGICAL > ENGAGEMENT: Hydrologic impact models

Search

|

Current Students

First Year Engineering
Students

Future Students
Graduate Students

Frospective Graduate
Students

Alumni & Friends

invoucton |[woamen ][ e ][ vescuo [ =t | [
Step Four

Runoff and Nonpoint Source Pollutant Results for Lot Level LID

Based on the information provided (see Summary of Scenarios), L-THIA estimates the
following rates of runoff volume, runoff depth, and nenpoint source pollutants. Results
can also be viewed in comparative bar graphs and pie charts by using the pull-down
menus located at the top-left of each table.

e L
SCENARIOS

Faculty & Staff
Prospective Faculty
SUMMARY OF SCENARIOS view as: | Select
Safety State: Wisconsin
College of Agriculture County: Racine
Home Page acres
Fost-Developed
Land Use Hydrolegic Soil Group PostDeveloped
PreDevelopad Viith LID A5
Print-Friendly: [ | oy s
E-mailthis Page: || Wiater A 155 15.5
Shorteut URL: Water e 0.7 6207
https://engineenng purdue edu. Water c A62.4 643
‘Water o 12345 12335
‘Commercial A 0.9 0.8 0.09
Commercial 8 8746 a7as a7.a5 =
Done [ [ [ 3] mteme H100% -

In the pop-up window, click “Save”.

Engagement

Current Students

First Year Engineering
Students

Future Students
Graduate Students

Frospective Graduate
Students

Alumni & Friends
Faculty & Staff
Prospective Faculty

Safety

College of Agriculture

PURDUE > ENGINEERING > AGRICULTURAL & BIOLOGICAL > ENGAGEMENT: Hydrologic impact models

l— Search

[intoduion || comsmen || 2o || tesc oo || i | RS
Sten Faur
)
Do you want to open or save this file? vel LID
%] Name: data.zip 0s), L-THIA estimates the
Type: WinZip File, 1.56KB source pollutants. Results
From: engineering.purdue.edu s by using the pull-down

Cancel

Open

[¥ Always ask before opening this type of fle

jutts X Download Model Data

Home Page

Print-Friendly: [ |
E-mai this Page: [_|

Shortcut URL:
hitps://engineering purdue edu,

“while fles from the Intemet can be ussful. some filss can potentially vi :[Selea =]
harm your computer. If you do ot trust the source, do not open or lew as:
save this file. Ythat's the risk?
scres
Post-Developed
Land Use Hydrologic Soil Group Post-Developed
Pre-Davelopsd Wiith LID As
Wie LID
Proposed
Water A 1565 15.5
Water B 840.7 640.7
Water c 4621 4613
Water o 12945 12835
‘Commercial A 0.8 0.8 0.08
Commercial e 87456 746 a7.46
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B.3.

ID-adjusted model data are recorded in two .dat files bundled in a zipfile: data.zip. To
avoid overwriting data downloaded previously (from the Web-Mapping Interface), give

the new file a different name (e.g., “data_lid”) and click Save.

,— Search

Home About Us ‘Our People Academis Ri h E

PURDUE » ENGINEERING > AGRICULTURAL & BIOLOGICAL > ENGAGEMENT> Hydrologic impact models

T e [

Engagement
Land U; Lot Lavel
Information For... Introdustion || Location H Change ‘ Basic LID H S | -
Current Students Step Four
First Year Engineering ‘o of data.zip from engi =] 3
Students F Level LTD
Future Students .
E arins) | -THIA astimates the
Graduate Students f 21|
Prospective Graduate © datazipfrc Savein [ ) ROOT RIVER L-THIAYE I3 e s e
Students 1 -
Estimated t D data.zin
Alumni & Friends ¢ Download k
E——— I' Transfer ra
acul al
Y I Closett
Prospective Faculty
Safety
College of Agriculture Dkt A
Home Page
Land Use
print-Frienay: [
E-mail this Page: [ | Water
Shorteut URL: Water
hitps://engineening purdue sdu, ter
File name [ EemE i = Save |
Water 1
Save as lype WinZip File - Cancel
furze L o Lol 2
Commersial B 8745 87456 &7.46

B.4.

Interface.

Extract the post-development LID file (“Ithia_lid_cn.dat”) into the directory where you
previously saved the land use change scenarios downloaded from the Web-Mapping

Other Places S
e NTS.1(C)

() My Documents

1§ My Computer

& My Metwork Places

Details ¥

inZip Pro - data_lid.zip =] 3
e Actions view Jobs Options Help
=4 = o= e =
(e L % B (T ) = R
= i h e (SSEE
Open  Favorltes  Add Edbract  Ercrypt  View  CheckOub  Wizard  View Style
[ Tvpe [ Modfied [ Size [Ratin[_Packed | Path
DAT Fiie 09/18/2011 12:07 AM 2,100 83% 361
DAT Flie 09/18/2011 12:07 AM 2,100 83% E=
DAT Flie 09/18/2011 12:07 AM 2,988 B5% 439
< | ol
[Selected 1 file, 3KB [Total 3 Files, 8kB 200

i C:\ROOT RIVER L-THIA ¥B == x|
Fle Edt View Favorites Tools  Help | &
- - ®
Qoack - @ « (T | J ) search [ Folders
Addrass [23 C\ROOT RIVER L-THIA VB e
Name | size | Type | Date Modified
File and Folder Tasks & CHiTHAZ. 19w zp S1KB WinZip File 09/18/201 L DF:06 A1
w0 i ) cal_cn_table.bxt 1KB Text Document 03/o1/2011 10:24 PM
ename this file
iy 2] en_table. txt 1KE Text Document 03/017201 1 10:24 PM
&y Move this fils [2) Emcvals_2.bxt 2KB Text Document 07/18{2011 04:05 PM
) Copy this file [Fhiaz-wi.exz 86 KB  Application 08/24/2011 0757 PM
) ublih this il to the Web 2] 1o_table.txt 1KB Text Document 07/20/2011 04:28 PM
(5 E-mal this e 2] swat_cn_table.txt 1KB Text Document 03/o1/2011 10:24 PM
L et thi data.zip 2KB WnZip File 09/16/201 1 12:40 PM
12y Print this fle ;
e tias i 2] future_tanduse_cn.dat 3KB DATFile 09/16/2011 01:28 PM
K Delete this file [#) original_Janduse_cn.dat 3KB DATFis 09/16/2011 01:28 PM
idata_id.zp 2KB WinZip File 09/17/2011 11:11 PM
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B.5.  Once extracted, rename the .dat file to “future_landuse_LID_cn”. You should now have
three .dat files, representing pre- and post-development land use, and post-development
land use with LID.

] T RIVER L-THIA VB METES

Fle Edt Vew Favortes Tools Help ‘ i
Qe - - T ‘ ) search Foldars | [13]-
Address [ C/\ROOT RIVER LTHIA VB 8
Mame = size | Type | Date Modified |
File and Folder Tasks £ CDUTHAz.19-wi.2p S1KE WinZip Flle 09{16/2011 07:06 AM

al_on_table.txt 1KB Text Document 03(01/2011 10:24 P11
n_table. txt 1KB Text Document 03(01/2011 10:24 P11
MCvals_2.kxt 2KB Text Document 07/16/2011 04:05 P11
[ Copy this fie [thisz-wi.exe 86 KE  Application 0Bj24/2011 07:57 FM
) Publish this file to the Web lu_table.txt 1KB  Text Document 07/20{2011 04:28 P11
wat_ cr_table bt 1KB Text Document 03(01/2011 10:24 P11

[} Rename this file
B Move this Fle

() E-mail this file

3 Delete this Fle lldzta.zip 2KB WinZip Fle 09/16/2011 12:40 PM
[ Future_Janduse_cn.dat 3KE DATFile 09/16/2011 01:28 PM
1) eriginal_landuse_cn.dat 3KE DATFile 09/16/2011 01:28 PM
Other Places ax  Clldstsid.zp 2KB WinZip Fle 09/17/2011 11:11 P

Future_landuse _LTD_cn.dat 3KB DATFile 09/16/2011 12:07 At
e NTS.1(C)

(5} My Documents
§ My Computer
& My Network Places

Details ¥
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Appendix D. lllustrated Instructions for Using the Virtual Beach
Component

L-THIA/VB Decision-Support System
Learning Module 111 — Real-time L-THIA

In this module you will learn how to:
A. Import “before” and “after” land use and LI1D model data
B. Substitute default water quality coefficients
C. Estimate daily loads and concentrations of fecal-indicator bacteria

A. Import “before” and “after”” land use and L1D model data

A.l.  For file-management purposes, create three new folders: one file folder for each of the
land use/LID scenarios you created in Modules | and I1. Give these folders names that
will identify the scenarios; for example: “Results_original_landuse,”
“Results_future_landuse,” and “Results_future_landuse_LID.”

& C:\ROOT RIVER L-THIA VE

BEIED
Fle Edt Vew Favorkes Todks Heb i

Cemk - £ - T | semh | Fokes | [T
Adddress [ CHADOT AIVER L-THIA VO = B
bgme Sen | Type
Fibe and Folder Tasks = WLTHIAZ, L i 2 SIKE Wilp Fie
[E] cal_en_abie bk IKB Tt Docurment

) Renarme ths Folder
(g M thes fokder KD Tek Document
N oo this folder BEVB Agpheation
) Publish thes folder to the [E] b _able. bt 1B Test Dooument
web svvst_cn_tabls bk DD Test Document OHOU0NL 10:24 M
() B thes fokder's fies Ditstn. 50 THE W Fis OB16/2011 17:40 P
W Dilete this Folder 1| Future _larehuze _on. dek 3B DATERe 1412001 01:28 P
1] criginal_landuse_cn. dst KD DAT Fle 162011 0128 PM
Dtatn el 0 THE W Fis OR[N 11:11 PM
1] futurn_seciise LID_crdat 3B DATFie 7
File Foider
File Foder OH19/2011 0332 PH
Fie Friter O919/2011 0333 P

§KD Tk Document

Dttser Mastes Y

s NTS.1 (C2)

() My Documenes

s fubure
Srags hwe bndss LD
3 My Computer
S My Notwork laces
Details L3

/1 Real-time L-THIA outputs (predictions) are in the format of separate HTML files for
each model run. Over time, this can generate many output files. For the purpose of
managing, organizing, and archiving these files, it is a good idea to create separate file
folders for the outputs of different land use/LID scenarios (see A.1 above).
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A.2.  Open Real-Time L-THIA (Ithia2-wi.exe). An Edit Location box will open. The system
defaults to “Manual,” by which you enter the 24-hour rainfall total. Under “County” the
default should be Racine.

mcmoTAVELIGAE EIEIES

Fie Ed ; ook ek i
; CEY. & .
G Back o ¥ | s Folders | [733]
Aakess |3 €001 RIVER LTHIA Vi B
toane_+ Ses | Tyes | 1
File and Folder Tasks & TTHA i S1KB WiiZpFin DAJIA20NL 0706 AM
P cal_en table bt THD Teat Document DL 1024 P
. , KB Tost Documert D300 10:24 P

& Maethe fie ZKD Teat Docunent LT 40 M

I Cop this e BAKR  Applealion BA2ATA081 0757 M

) b thie bt s THB Test Docurmant s

() Emalths Pl
K, Dvdnt ths i

i
Drata From: Select a Sste
1 Masnusl N

Other Places 2 ™ Fesch bom Wit & Wl

e WTS.1(CH)

B
ERes,_ox sched D st from W
) #y Bocuments 1 Roirial [
§ My Computnr = -
—
Details ¥

_omen [[ow ]

A.3.  Another option is to select “Fetch from Web,” whereby the system will access the latest
24-hour rainfall total from a NOAA web service. If you choose this option, make sure the
radio-button for “WI” (Wisconsin) is selected. Click “Okay”.

mcmoTAVELIGAE EIEIES

Fie Ed ; ook ek i
7 & L =
G Back o = ¥ s Folders | (73]
Aakess |3 €001 RIVER LTHIA Vi B
toane_+ Ses | Tyes 1 1
File and Folder Tasks & TTHA i S1KB WiiZpFin DAJIA20NL 0706 AM
. [5) cal_en_table bt 1K Tent Dooumnt 10N 1024 M
2 v ke 2] etk bt TKB Trst Doscument OO/ 2001 10:34 PH
] it s fd v the 5] s _2 bt ZKD Teat Docunent LA 45 P
o [ TETE BT BAKR  Applealion BA2ATA081 0757 M
50 hu_table bt 1K Tent Dooumnt ORFAFONL (- M
Othes Macta A G alaix
0
o WTS1(C) 1]futise_rese, [ Data Fiome Select o Siate
&3 #y Documents [jorgenl_janduse | Hanusl N
§ My Computer st il g 1% Feachbom Wb " Wl
S Hy Nt e L) Januse,
CPermds_erignal [~ Mornsal Entsy of Bontal Fetched Dala from Web
CiFesus_fubre, X
Detalls ¥ CRend b L PRairlal [k
] lecstiordnfo. det o

Cancel | Oy
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A.4. A statewide, alphabetical list of weather stations will appear. Scroll to

“RACINE/BATTEN_INTL_ARP.” The Rainfall (in.) box will fill-in with the most recent

value. Click “Okay”. This will open a new window with an empty table for L-THIA
model inputs (see A.5).

=8|
Fle Edt Vew Favorkes Toos  helb ar
ek - ) - T | sewch | Fokders |[TT-
Address [ CHRDOT RIVER L-THIA vI = Bl
Home San | Trpe | rote odfied
[Fibe and Folder Tasks L= TR SIKE  wndp File OHIS0L1 0708 AM
2] el _en bl bt TKB Toat Dot OO0 10:24 PH
Mk a s ker (5] cn_table. bt 1KD Teot Document GO 1024 P
6 bbb fokder 1o the 5] mcvals 2.0t 2K Tt Documark GPIBOLL O405 PH
Ewriadvieen BEKR  Agplcation OEJZ4L20L1 0757 PR
2] by bable bt 1K Test Document AT 28 P
Other Places = @ skl
Js::_:s [Brdetocation =101 %
s NTS1(C) 4] Futnre toridize | Select & Stae
L) My Coumets. [1] ekaraal_Janchese N
§ My Compurer =i e Wl
& My stk Hlstes ] hutre torctisn -
DResus_ongnal | Fetched Data o Web
Reskts_fubure_ PHILLIPS PRICE_CO. -
Details ¥ Cafesds fuure PRARE DU CHIEN MUkl Flasnd ol i
3 054
[ ocaerdero, ool FHINELANDE RAINEIDA
HEW RICHMOND
RICE_LARE
MERRILL MUNICIPAL AIRP
(WATERTOWN_[Aw0%]
SHERIYRAN
STEVENS_POINT_MUNI
STURGEGN_Ra
UPLRIOR_Ww05)
MALIKESHA
JUNEALWDODGE_CTy aner =]
Concel I Okay I
7] = ”
A.5.  From the menu bar, select “File > Open.
momrRvRLTIAE I |
Fle Edt Vew Favorkes Toos  helb ar
ek - ) - T | sewch | Fokders |[TT-
Address [ CHRDOT RIVER L-THIA vI =
Home San | Trpe | rote odfied
[Fibe and Folder Tasks L= TR SIKE  wndp File OHIS0L1 0708 AM
2] el _en bl bt TKB Toat Dot OO0 10:24 PH

23 Mk o e ok

(5] cn_table. bt 1KD Teot Document GO 1024 P
6 bbb fokder 1o the 5] mcvals 2.0t 2K Tt Documark GPIBOLL O405 PH
Evriasvieen BEKR  Agplcation OEJZ4L20L1 0757 PR
BB nuavesoncziswt L]
| Fle | cptione  abour
wae NTS0(C)
) My Documeks.
3 My Conguter ML e
& My btk Haces Pn LTHIA

T Aiainacses | HpdoSol | CN | FecalC

Diisplay urits for arer [0 = Rt fhem

PURDUE

UNIVERSITY
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A.6.  Navigate to the directory where you saved the model input data (.dat) files that you
generated in Learning Modules | and Il [Appendices B and C] using the web-mapping
interface or LID system. Select and open the file “original_landuse_cn.dat”.

mcmoTRvERLTAE SIS |
Fle Bt vew Fowries Tock  Hed >
Qm-e- * /.‘=s.-d. (" Polders | [i73]=
Adernss [ CAROOT RIVER L THIA Y0 B
B = S8 | Tyee | |
Tile snd Folder Tasks & TTHA i S1KB Windip Fi DAFLATA08 0708 AM
- [5) cal_en_table bt 1K Text Donument 10N 1024 M
L Mok o i ) cr_tain. st 1K Toxt Bounmnt DAL 1024 P
@ it s fd v the (3] Emaciats 2.t ZHD Test Document LA 45 P
Sletssz wieen BKR  Apphcatin DAf24[201 1 0757 PH
101l
Fle  Opions  About
- TS0 )
&) y Decunerts St Wisconen R
§ My Computer County.  RACINE/BATTEN_INTL_ARP

Lock i (3 ROOT AVER LTHLA VR e N
N My Mebvork Moces  Fianiat 054

[Fhun LTHLA. I

[nenss futiee bwcne
| Resuks_future_landuse |10
| Rmsasts_ceiggenl_nraknin
4] future_Janduse_cn.dat

] fukurn_larekrin LD)_er ot

lexmn'\fo.dek R

Filer rue | [————] =| Dpens
Fiesoigpe  [LmaDmaFies [ om) - | Cancel |]
L — | UE

UNIVERSITY

Landhsin | dumain acoss | HychuSod
Details

o Ihem

A.7.  The data input table will be populated with the model data generated using the web-

mapping interface: Land Use, Area, Hydrologic Soil Group, Curve Number, and Fecal
Coliform Concentration.

mcmoTRvERLTAE SIS |
Fle Bt vew Fawrtes Tk el ¥
Qm-o- - - Seauch | Polders | [T+
Aakess |3 €001 RIVER LTHIA Vi B
Nane_~ 56 | Type | |
File and Folder Tasks & TTHA i S1KB WiiZpFin DAJIA20NL 0706 AM
. (5] cal_en table bt 1K Text Documant O1Z01L 10:24 90
) Moke 4 s 2] etk bt TKB Trst Doscument OO/ 2001 10:34 PH
ew"mﬂ““’"‘ (3] Emaciats 2.t ZHD Test Document OFFLUFNL (40 M
Dletisevi.exn BAKR  Applealion BA2ATA081 O7-57 MM
3 L-THIA Yersion: £.19-W1 =10l x|
Fle  Opions  About
o WTS1(C) .
G . St Wisconen
W My Computer County,  FACINE/BATTER_INTL_ARP
N MyMebverk Poces Flandal 0ok
b e
| umainacons | HydoSiod | O | =
Dectalls 15570 A [
[4 L]
[ ]
A &
[ w2
(4 M
o £
A 7]
B 5
[ a2
n " =l
— Add Larchuze Rowe i [T e G
Landhain:
e
[
I PURDUE
-] Add
_I UNIVERSRITY
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B. Substitute default water quality coefficients

B.1. In the menu bar, select “Options > Load EMCs from file > Load from file.”

S C:\ROOT RIVER L-THIA VB

Fle B Vew Fovortes Tock  hep ar

@m.e._f ‘,_‘=s.-d._ Folders | (73]

Aakess |3 €001 RIVER LTHIA Vi

Ses | Tyes

Tile snd Folder Tasks

Nane_~
& TTHA i

S1KB Wil Fin

DAfLBJ208L O7-06 AN

(5] cal_en pable bt TRD Tt Documant
1) em st bt 1KB Test Duscusreerit
(3] Emaciats 2.t ZHD Test Document
o [ TETE BT BAKR  Applealion

I FE0NL 10:24 P
030172081 10:24 PM
OFLUFZL D405 P
D/24[2011 0757 M

129 Mok powe ke
) Fubleh this Folder tathe
webs

3 L-TPA Yersion: £.19-wi

==l
Fle | Options | About
Lisad EMCs From file
Change CNirgad e B
Thange Chemical Deplay

g ksl e Locatin

<

3

g

b4
SﬂU)ﬂnthﬂH).
FEARE LRGSO

-1
Ouplyunitiforwes  [owe  ¥]  Aesowsilem

PURDUE

| s URIVERSIT Y

B.2.  Select an alternative EMC file. The default is “EMCVals_2.txt.” In this example, select
“EMCVals_2.alt.” These are E. coli EMCs from previous studies. Click Open. The new

EMC values will appear in the L-THIA table (C.1 below).

S C:\ROOT RIVER L-THIA VB

Fle B Vew Fovortes Tock  hep ar

@m.e._f ‘,_‘=s.-d._ Folders | (73]

Aakess |3 €001 RIVER LTHIA Vi

See | Type 1 |

Nane_~
TILTHIAZ 1w

Tile snd Folder Tasks B S1KB Windip Fi DAFLATA08 0708 AM
. [5) cal_en_table bt 1K Text Documant L 1024 P
) Moke 4 s 2] etk bt TKB Trst Doscument OO/ 2001 10:34 PH
] it s fd v the (3] Emaciats 2.t ZHD Test Document OFFLUFNL (40 M
Elariaz-wiean B KB Apphcation DAf24[201 1 0757 PH
Other Flaces. =
Fle  Opions  About

o WTS1(C) .
PEY L — St Wisconen 2| x|

@ My Compuer County.  RACINE/BATTER_INTL_ARP Look i [ AOOT AVER LTHIAVE = Q@
& HyNetwerkMoces  Raelst 054 Lolbii

| henats_futiee_larsirie
| Rresuits_future_fanduse_L10

Deetails o Pt _criggrual Lok
&

Fie raes
Files of type:

[EMCune_an =|
|

[Tt Fitoa 1)
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C. Estimate daily loads and concentrations of fecal-indicator bacteria

C.1.  When you are ready to make a real-time prediction, click “Run L-THIA.”

S8 C:\ROOT RIVER L-THIA VB

JREIES |
Fie Bk Vew Fawrtes Tock  hep r
GM'O"?/:“’“‘- Folders | (73]
Aakess |3 €001 RIVER LTHIA Vi B
Nane_~ 56 | Type | |
Tile snd Folder Tasks & TTHA i S1KB Windip Fi DAFLATA08 0708 AM
. (5] cal_en table bt 1K Text Documant L 1024 P
) Moke 4 s 2] etk bt TKB Trst Doscument OO/ 2001 10:34 PH
] it s fd v the (5] EmCsis 2 ot ZKD Teat Dooument OFFLUFNL (40 M
Elariaz-wiean B KB Apphcation 0AJZ4201L 75T P
B L 11IA version: £.19-W1 1=k |
Fle  Opions  About
TS () .
G . St Wisconen
§ My Computer Coundy.  FACINE/BATTEN_INTL_ARF
& HyNetvrk Foces  Ranlst 054
Landatn | Aemaingcoes | HyduSod | OH | Fecal© |
Dectalls Wale 15567630 & 0
sl [T [}
Waler 2T, T L] m
Walee 1260790.. D ] 172
Commmesd 0SB A @ nm
Comemercidl BTE00MS,, B k-4 %
Comemicad Annme. C M 27
Commensd 881 GEEI O 5  nm
Agicuhse WIS, A (2] A%
Agraidhae 1ML, B 5 A
Ageder  VMZITEN € & BeE
Aichge TN N [ =l
— Add Lerdure Rlow 1l Displey unks for 008 [peres v] Rirercren [twrm
Landhain:
e
I PURDUE
-] Add = S
_I UNIVERSRITY

C.2.  Navigate to the “Results_original_landuse” folder and name the output file according to
the date, starting with the year and month; e.g., “2011.09.20 _original_landuse.html.”
This will help you to sort and organize files later.

S8 C:\ROOT RIVER L-THIA VB

JREIES |
Fie Bk Vew Fawrtes Tock  hep ¥
ek = @) - T sk | pokders | [T
Ak | ) 00T RIVER LTHIA v B
toane_+ | Ses | Typs 1 1
Tile snd Folder Tasks B | wuad_ ero bkl ek 1KB Test Dscusreert B[00 10:34 P
. ] erignal_landuse_cn dat IKD DATFie O9LBT20NL D128
) Moke 4 s ) h_tibsbxt TKB Trst Doscument O7[2072081 4-38 1M
@ fublehthsfedactothe fum [THESPY KD Agpkcaten OR8N 0757 #
TILTHIAZ. 19w, 51K Wi OAf1B/2011 07-05 AM
Dther Flaces L s e LISHE e =101x]
Fle  Opions  About
o WTS1(C) .
: S Wisconin Specily Dutput Location and Name ®
L) My Documents
§ My Computer Coundy.  FACINE/BATTEN_INTL_ARF

- St [ (3 R crgraal Lk Qoo
By Mebacr Places

Details

. T
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Save 2 bype:
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Cs.

C.A4.

A “Run Complete!” pop-up will open. Click “OK.”

PURDUE
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Fle Edt Vew Favokes Tock Heb ar
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[Fibe and Folder Tasks L= TR SIKE  wndp File OHIS0L1 0708 AM
2] el _en bl bt TKB Toat Dot OO0 10:24 PR
Mk a s ker (5] cn_table. bt 1KD Teot Document GO 1024 P
6 bbb fokder 1o the 5] mcvals 2.0t 2K Tt Documark GPIBOLL O405 PH
Evriasvieen BEKR  Agplcation OEJZ4L20L1 0757 PR
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Other Ploces =
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In your file management system (e.g., Windows Explorer) navigate to the output file and
open it. Since the output file is an HTML, the results table will open in your web browser

(see C.5 below).
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C.5.  Theresults table is a compilation of L-THIA outputs, by land use/soil combination and
totaled over the watershed, in response to the input 24-hour rainfall total (in this example
0.54 inches).

L-THIA OUTPUT Compilation
Average Runoff Valume for C:'ROOT RIVER L-THIA
VB'Results_original_landuse'2011.09.19 _original_landuse.html
¥ gic Soi ve
Land Use H ie Sol Area (acres) \‘.-Iu .
Water 15 567639003 o
Water o
Water o
Water 1225.079301821 o
Coumnerceal 0.988421524 000461944
Commercial B 875000154121 790859174
Coumnerceal C 2875812424078 3876268845
Commercial D 257134
Agpriculrure A 3
Agriculture B 1787 807431538
Agpriculure C 14423. 788194351
Agriculnre D 3592.101452741
HD-Residential A 247105381 0.00023161
HD-Residentzal B T 1.08721439
HD-Fesidengal c 3777, 8585 2224410764
HD-Residential D 545 BESTRGE1Y 493365692
LD-Residential A 988421524 0.15166104
LD-Residential B 474.680436901
LD-Residential i 1741 598725288
LD-Residential D 363.739120832 0.54342261
Grass Pastare A 21.745273528 092098621
Grass Pastare B TT5. 416685578 6.2353793 ~
— - R P ST N

C.6.  Scroll to the end of the table. The total NPS bacteria load for the previous 24-hour period
is the final value in the table. Highlight this value with your cursor and copy it.

NPS Fecal Coliform losses ‘
Land Use Fs
Water
Water
Water
Water L)
Comrznmcial 20,8346
Comamercial 51077.5184
Corznmrcial 2504773981
Commercial 50974 0509
Agricultoe 38241574 1
Agriculture 12985 6685
Agiculnre 92981 0988
Agriculnare 936428416
HD-Residertial 53088
HD-Residlertial 24920 5868
HD-Residential S09868.3567
HD-Residential 113086.8267
LD-Residential
LD-Residential v
LD-Regdential
LD-Residential
Grass Pasture
Grass Pasnre 40271.101
Grass Pasnire 18964 80¢
Grass Pasnre 2314711 ssbctal
Forest 1118.751 :};.m...
Forest SSTLLIE et bang 2
Forest 3023025 pgpend to Existing POF
Farest 35 9525 Conwert Link Target to Adshe POF
Correret ko Adobe POF
Total Scenario -
o s selection bo the Cliemd. o My Comguder oo -
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C7.

Open Virtual Beach. (Note: To incorporate the real-time L-THIA results into a beach
water quality “nowcast” you will need to have created — or been provided with —a Virtual
Beach model file that includes estimated NPS bacteria as an explanatory variable. See
Wisconsin DNR’s Predicting Beach Water Quality website, Tools and Training tab:

http://dnr.wi.gov/org/es/science/contaminants/beachtools.htm#tab.)
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CS8.
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In the menu bar, select “Model > Open”.
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C.9.

Navigate to the Virtual Beach model file and click Open.
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Project Fils Name: Project Mame:  Beach Mame:

C.10.

Enter the current date (under “ID”) and paste (right click or CLTRL-V) the value that you
copied from the L-THIA results table (see C.6. above).

~MLR Prediction

Model

LN(Ecoli) = 50045457 + 0.000260308%RRFlowcts) + 0.019364366%QUADROOT(EStNPSEoli)) + 0.43911969%(Jull 6Aug10) - 0 6E0BAGIE[Clear) +  #
1.41931 68 (CurrentA_compiNOAACurDir NOAACurTSpd -18)) + 0.65785571*(Postaug10) +

Model Evaluation Thresholds

Predictive Record

Threshald Tranzhorm

Prediction Grid

Decision Citerion [Horizortai) O Hone
O Logll Export As CSY
Regulatory Standaid [Mertical) ® Ln
Make
O Power Pladiciiohs [ Import s ] [ Import Obs ] [ Flat J

D RRFlowcfs

EstNPSE coli JullBaugln

Clear

09/05/2011 |

|
|

Delete

Project File Name:

Project Name:  Beach Mame:

Status: ready [ ]
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C.11. Enter the values of the other explanatory variables that are included in the beach
“nowecast” model.

MLR Prediction |

LN(Ecol) = 60045457 + 0.000280308*RRFlowcfs) + 0.019964366*(QUADROOT(ESNPSE coll) + 0. 4391 1968*(Jull BAug10) - D BEOBIG1E4Claan + 4
Model:  |1.41831695Current,_comp(NOAACuDIL NOAACunSpd -18) + 0 65789571 *(Pasthug]0) +

b
Mode! Evalustion Thresholds
Threshold Transfom Prediction Grid

Decision Citerion [Horizontal) O Nane

O Legll Validation Export &3 CSY
Regulatory Standard (Verical] @ n —

ke
© Power [ Impat 15 ] [\mpnrtﬂhs ] [ Flot ]

Predictive Record

6] FiRFlowcls EstNPSE col JullBbuglD
b 095 B RE= G
* |

Project File hlame: Project Mame:  Beach hame:

Status: ready | ]

C.12.  When you’ve finished entering in all of the input data, click “Data Validation” to confirm
that there are no missing or anomalous data. Next, click the “Make Prediction™ button.

Scrolling all the way to the far right, you will see the “Untransformed” (native units)
prediction for the beach bacteria concentration.

irtual Beach 2.2

~"MLR Prediction

LMN(Ecoli) = 6.0045457 + 0.000280308*(RRFlowcts) + 0.0193643664(QUADROOT{EStNPSEcol)) + 0.43911969*(Jull 6Aug10) - 0. 66083G15*(Clear) + 4|
Model 1.4193169%(Currentd_comp(MNOAACurDir NOAACUNSpd,-18)) + 0.6578357T(PostAug10) +

b
Model Evalustion Thresholds
Threshold Transfom Prediction Grid

Descision Criterion (Herizontal) © None W Data

© Logid Valdatior 1 Export hs L5
Requlatory Standard (Vettical] Gl -

ake
Clr Fredcigs [ Impart s ] [\mnartUbs ] [ Plat ]
Pradictive Record 2 ]
[T} RRFlowcis EstNPSEcoli JulBdugl0 Clear r~| o l

» BN B EZIGE I
* | | |

[ Standa Eror_Type / Uniransformed >

L il |

Project Filz Hame: Praject Name:  Beach Name: Status: ready [ ]
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C.13. Scrolling back, part way to the left, you will see the “Exceedance_Probability.” This is
the statistical probability of exceeding the selected regulatory standard. By default, the
standard is the federal freshwater standard of 235 CFU per 100 mL.

[B virtual Beach 2.2

Project  Model  Hep

MLR Prediction |

LMN(Ecoli) = 60045457 + 0.000280308%RRFlowets) + 0.0193643664QUADROOT(EstNPSEoli)) + 0.43911969%(Jull 6Aug10) - 0 6E0BIBIE*(Clear) + &
Madel 14193169 (CurrentA_comp(NOAACUrDin NOAACUrnSpd.-18)) + 0L657859571*(PostAug10) + =l
Model Evaluation Thresholds
Threshald Transhorm Prediction Grid
Decision Cterion (Horizortal) O Hone VDam
e e
Make
O Power Fredctions [ e ] [ Tatnbs ] [ Flot J
Predictive Record >

D FRFlowcfs EstNPSE col JullBAugl 0l Clear r' | | { Exceedance_Probabilty | Refulatory_Standa
> oo ES |13amezaa0s |1 » |
& | | | * |

< | B G >l i

Project File Name: Project Mame:  Beach Name: Stabus: ready
—

Note that the beach water quality prediction is based, in part, on the NPS load of E. coli
estimated by the real-time L-THIA component, which in this example is based on
original (i.e. “before”) land use in the lower Root River watershed. Substituting
alternative land use- or LID-based (i.e. “after”) results in step C.10 allows you to predict
how water quality conditions at the beach might change in response to those changes.
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Science Services

Center for Excellence —
providing expertise for science-based decision-making

We develop and deliver science-based information, technologies, and
applications to help others make well-informed decisions about natural
resource management, conservation, and environmental protection.

Our Mission: The Bureau of Science Services supports the Wisconsin

Department of Natural Resources and its partners by:

« conducting applied research and acquiring original knowledge.

« analyzing new information and emerging technologies.

« synthesizing information for policy and management decisions.

« applying the scientific method to the solution of environmental and natural
resources problems.

« providing science-based support services for management programs
department-wide.

« collaborating with local, state, regional, and federal agencies and academic
institutions in Wisconsin and around the world.
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