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Acronyms and Abbreviations 

 
 
This document presents the system use cases and associates them to the KWMIP UNA requirements.  
 

AnnAGNPS Agricultural Non-Point Source Pollution Model 
AquaTox Aquatic Toxicity 
BASINS Better Assessment Science Integrating Point & Nonpoint Sources 
COT (Kentucky) Commonwealth Office of Technology 
DEM Digital Elevation Model 
DOQQ Digital Orthorectified Quarter Quadrangles 
DSS  Decision Support System 
EFDC   Environmental Fluid Dynamics Code 
EIEN Environmental Information Exchange Network 

EPD-RIV1 (Georgia) Environmental Protection Division Dynamic One-Dimensional 
Model of  Hydrodynamics and Water Quality 

EPPC Environmental and Public Protection Cabinet 
FDI flow duration interval  
FEMA Federal Emergency Management Agency 
FMSM Fuller, Mossbarger, Scott and May Engineers, Inc. 
GeoHMS  (HEC) Geospatial Hydrologic Modeling Extension 
GeoRAS  (HEC) Geographic River Analysis System 
GIS Geographic Information System 
HEC  Hydrologic Engineering Center 
HMS     (HEC) Hydrologic Modeling System 

HSPF Hydrological Simulation Program—Fortran 

HUC Hydrologic Unit Code 
KDOW Kentucky Division of Water 
KGS Kentucky Geologic Survey 
KLC Kentucky Landscape Census 
KLS Kentucky Landscape Snapshot 
KSS Kentucky Speleological Survey 
KWMIP  Kentucky Watershed Modeling Information Portal 
LA Load Allocation (TMDL nonpoint source component) 
LSPC  Loading Simulation Program in C++ 
MDAS Mining Data Analysis System  
MODFLOW Modular Three-Dimensional Groundwater Flow Model 
MOS Margin of Safety 
MOVEM WASP Post-processor 
NCDC National Climatic Data Center 
NHD National Hydrography Dataset 
OGC Open Geospatial Consortium 
QAPP Quality Assurance Project Plan 
QA/QC Quality Assurance Quality Control 
QUAL2K  River and Stream Water Quality Model  
RAS  (HEC) River Analysis System 
ResSim   (HEC) Reservoir System Simulation program 
STATSGO State Soil Geographic (NRCS 1:250,000 soils coverage and database) 
SSURGO Soil Survey Geographic (NRCS 1:24,000 soils coverage and database) 
SWMM Storm Water Management Model 
TAG Technical Advisory Group 
TMDL Total Maximum Daily Load 
UNA User Needs Analysis 
USACE United States Army Corps of Engineers 
USEPA United States Environmental Protection Agency 
USGS United States Geological Survey 
WAMView Watershed Assessment Model (View) 
WASP Water Quality Analysis Simulation Program 
WCS Watershed Characterization System 
WLA Wasteload Allocation 
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A use case defines a goal-oriented set of interactions between external actors and the system under 
consideration. Actors (e.g., admins, end-users or users) are parties outside the system that interact 
with the system. An actor may be a class of users, roles users can play, or other systems. 
 
A use case is initiated by a user with a particular goal in mind, and completes successfully when that 
goal is satisfied. It describes the sequence of interactions between actors and the system necessary to 
deliver the service that satisfies the goal. It also includes possible variants of this sequence, e.g., 
alternative sequences that may also satisfy the goal, as well as sequences that may lead to failure to 
complete the service because of exceptional behavior, error handling, etc. The system is treated as a 
"black box", and the interactions with system, including system responses, are perceived as from 
outside the system. 
 
Thus, use cases capture who (actor) does what (interaction) with the system, for what purpose (goal), 
without dealing with system internals. A complete set of use cases specifies all the different ways to 
use the system, and therefore defines all behavior required of the system, bounding the scope of the 
system.  
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Executive Summary 

In September 2004, The Kentucky Commonwealth Office of Technology (COT) was awarded 
a $750,000 Cooperative Agreement from the US Environmental Protection Agency to 
develop the Kentucky Watershed Modeling Information Portal (KWMIP).  KWMIP is a web-
based portal that provides watershed model input data.  The ultimate goal of the project is to 
enhance the use of watershed modeling in Kentucky’s environmental decision-making.  
Project partners are COT, Kentucky Department of Environmental Protection’s Division of 
Water, US Geological Survey, the Open Geospatial Consortium (OGC) and the US 
Environmental Protection Agency (USEPA). 

In order to provide solutions that meet the needs and intent of the end users, OGC has 
developed a systematic process for obtaining user input and feedback.  This process 
includes forming a user group to provide necessary input, conducting a User Needs 
Analysis to clearly articulate needs for the end product and a Use Case, which describes 
the functions the system should perform.  These components are integrally linked to ensure 
that the final system functions as initially intended.  Otherwise, a collection of individual 
subroutines that does not operate as an integrated system may be developed.  A request for 
proposals (RFP) will be issued by OGC to select a contractor to build and install the portal 
based on the criteria articulated in the User Needs Analysis and Use Case.    

A Technical Advisory Group (TAG), consisting of future portal users from agencies, 
academia, non-profits and consultants, was formed in August, 2005.  The Project Partners 
used an open process to identify and invite over 80 individuals to participate on the TAG.  
Through conferences and professional contacts, new TAG members continue to join the 
group.   

The TAG met in August, 2005 and advised the Project Partners regarding model selection 
and datasets that should be accessed through KWMIP.  Results of these meetings have 
been reviewed by the TAG and published in October 2005.  The report is available on the 
documents page of the KWMIP website:  http://kwmip.ky.gov/projectdocs.htm 

This KWMIP Use Case document was drafted by the Project Partners to describe KWMIP 
functions, user interactions and services in more detail. This document describes user 
registration and login, model selection, data preview, data selection, data transformation and 
delivery and user community support.  User community support includes the data registry, 
data standards, training materials and help, list serve and feedback services.  The draft Use 
Case document was discussed with Project Partners on December 8, 2005.  (See Appendix 
1 TAG Participants List).  Their input resulted in improvements to the Use Case document, 
and guides the development of KWMIP products. 

This document includes the draft Data Matrix which provides an overview of approximately 
80 spatial and tabular data layers that the Project Partners and TAG identified as relevant to 
the models that are being evaluated for inclusion in KWMIP.   Although the Data Matrix 
needs additional discussion with the TAG, review by the Project Partners has highlighted the 
richness of Kentucky’s geospatial data and the availability of that data for viewing and 
downloading from the Kentucky GeoNet http://kygeonet.ky.gov/ and related sites.  A 
recommendation to serve as many data layers as possible from the KYGeoNet is being 
explored. 
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1. Introduction 

In September 2004, The Kentucky Commonwealth Office of Technology (COT) was awarded 
a $750,000 Cooperative Agreement from the US Environmental Protection Agency to 
develop the Kentucky Watershed Modeling Information Portal (KWMIP).  KWMIP is a web-
based portal that provides watershed model input data.  The ultimate goal of the project is to 
enhance the use of watershed modeling in Kentucky’s environmental decision-making.  
Project partners are COT, Kentucky Department of Environmental Protection’s Division of 
Water, US Geological Survey, the Open Geospatial Consortium (OGC) and the US 
Environmental Protection Agency. 

The Kentucky Watershed Modeling Information Portal (KWMIP) will be designed to quickly 
and accurately provide clipped and formatted watershed model input data for 2 -5 supported 
models.  KWMIP will also deliver temperature and precipitation data from the Kentucky 
Climate Model, developed by USGS as a component of this project.  The KWMIP project 
includes training for water resources managers to enhance understanding of the uses of 
modeling in decision–making and training for modelers on the use of KWMIP.  Plans to 
support system operation and maintenance, perhaps through user fees from non-
governmental users, will be developed. 

A Technical Advisory Group (TAG) consisting of future portal users from agencies, 
academia, nonprofits and consultants, are advising the Project Partners regarding model 
selection, and key model input datasets, identifying portal functions and training needs.  The 
TAG will participate in document review and beta-testing the portal.  Over 80 individuals were 
invited to participate on the TAG and 38 participated in one or both days of User Needs 
Analysis (UNA) meetings held in August 2005. 

The TAG identified common use of 24 models for technical analysis and water resources 
management decisions.  A “short list” of 10 watershed models and 2 tools were identified for 
further consideration in KWMIP, with emphasis on components of the USEPA’s Region IV 
Modeling Toolbox to support development of Total Maximum Daily Loads.  The results of 
UNA meetings are discussed in detail in the User Needs Analysis Report – Final (Oct 18, 
2005). 

A subcommittee of the TAG is developing a “Data Matrix” that summarizes the data needs 
for each of the short-listed models and summarizes the capabilities of the tools.  The Draft 
Data Matrix is provided as Appendix B and includes the following worksheets: 

• Models and Contacts:  Data Matrix Subgroup contact and web-site for each short-listed 
model and tool.  

• Model Summary: Identifies the basic data needs for each short-listed model in a simple 
“yes-no” format.   To date, the Model Summary has been completed for 9 of 10 short-
listed models and includes 69 watershed model input datasets.  The Model Summary 
includes the number of times each data set was used across all models.  This simple 
summary gives insight into the relative importance of KWMIP supporting the dataset.  For 
example, stream flow was used in 8 of 9 short listed models for which the Model 
Summary has been completed.  By contrast, time of solar noon is used in only one of the 
short-listed models.   
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• Data Summary:  Datasets from the Model Summary worksheet were generally grouped 
into 29 “geographic datasets” (e.g., shapefiles) and 40 “numerical datasets” (e.g., tables 
of water quality data).  This worksheet identifies one or more sources for each dataset 
from the Model Summary worksheet.  Where possible, database name, description and 
data retrieval site were included.  In some cases, more than one agency serves data that 
may be relevant.  Portals, FTP sites and zip files are often utilized for geographic data.  In 
some cases, data may be available for viewing on the KY GeoNet, but data retrieval sites 
have not been identified yet.  This table is a work in progress, and is being completed 
starting with the most frequently used datasets first. 

During the UNA meetings, the TAG began the process of identifying important portal 
functions and this Use Case document is intended to capture those key functions in terms of 
user interaction with the KWMIP system.  The Project Partners will work with TAG members 
to further articulate portal functions and finalize Use Case document.  The User Needs 
Analysis, Use Case and Data Matrix will form the basis for a Request for Proposals (RFP).  
The RFP will be issued by OGC to select a contractor to build the portal.   

 

2. Scope and Purpose 

This Use Case document and the accompanying Data Matrix provide the business and 
functional context to the KWMIP User Needs Assessment (UNA) report by introducing a Use 
Case that includes the requirements from the UNA.  

The following objectives and metrics quoted from the proposal are included in this Use Case 
document to emphasize the objectives and metrics that the project is designed to meet.  
These objectives and metrics will be integrated to the extent possible into the KWMIP design.  
This is to ensure that the project meets it’s original intent and to build the necessary tracking 
tools for performance measure reporting into KWMIP. 

  Objectives:   
� Increase the frequency of watershed model use to support environmental decisions 

� Improve modeling efficiency and quality by serving appropriately formatted data over the 
web and providing a spatially distributed precipitation model 

� Leverage existing and developing KY and national data by train KY water resource 
managers and modelers on the value of modeling, the KWIMP and supported models 

� Establish mechanisms to provide technical and financial stability for KWIMP beyond this 
project   

� Validate and extend work of OGC to define and develop vendor neutral service interfaces 
to water modeling component software. 

� Interface to the current Environmental Information Exchange Network (EIEN) and allow 
for future inclusion/expansion to KY node (in development)  

 
Performance Measures 
This project will support EPA’s cross-cutting environmental information strategy detailed in 
the USEPA Strategic Plan, which includes the following desired outcome:  By 2008: 
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Enhanced information integrity, analysis and access strengthened by software tools and the 
collection of quality and appropriate data. 
 
This project will enhance environmental results through the improved use of quality 
environmental information to: 
 
• Promote environmentally beneficial action 

• Improve environmental decisions 

• Promote more environmentally responsible attitudes 

• Improve knowledge. 

 
The following performance measures are suggested to evaluate overall performance of this 
project.  Additional and/or modified measures may be developed as part of the project.  The 
results of a “user survey” will provide an information source from which these measures can 
be developed.  In addition, specific targets may also be developed (i.e., to train a certain 
number of people.  
 
9 Data exchange with partners (i.e., number of agencies, firms and individuals who are 

trained on the KWIMP) 

9 Narrative estimates of data quality improvements due to KWIMP 

9 Narrative estimates of improved efficiency (i.e., time and cost savings) due to KWIMP 
availability 

 
Over the long term, the following measures could provide additional performance evaluation 
of KWIMP, but data are not expected to be available by this project’s conclusion. 
 
9 Frequency of data exchanges (i.e., number of KWMIP & “web-hits” over time) 

9 The number of environmental decisions and projects that included the use of KWIMP 

 

3. Definitions 

 “In software engineering, a use case is a technique for capturing the potential 
requirements of a new system or software change. Each use case provides one or more 
scenarios that convey how the system should interact with the end user or another 
system to achieve a specific business goal. Use cases typically avoid technical jargon, 
preferring instead the language of the end user or domain expert. Use cases are often 
co-authored by software developers and end users1.”  

In KWMIP, we will adopt the basic definition above with the following adjustments:  

                                                
1 Wikipedia, http://en.wikipedia.org/wiki/Use_case, July 2005 
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Master Use Case—an abstract, high-level use case that is intended to provide a business 
requirements context for the use cases that will be used in KWMIP.  This context provides a 
clear connection between the business of the Commonwealth Office of Technology and  the 
service provided by KWMIP. 

Use Case—a more concrete use case that is intended to provide functional requirements 
context for KWMIP by looking at a hypothetical system within the Master Use Case business 
context.  

Scenario—an element of a use case that conveys how a hypothetical system should interact 
with the end user or another system to achieve a specific use case sub-functional goal. 

 

4. Master Use Case 

This section provides a complete description of the Master Use Case for KWMIP. It includes 
background on watershed modeling and then proceeds to outline the use case in industry-
standard use case fashion. 

4.1. Background—Watershed Modeling  

An overview of watershed modeling is provided for immediate context. The UNA participants 
defined watershed models as ground-water, overland and in-stream simulation of water 
quality and/or quantity, typically based on credible data.  A model may be a computer 
program, a database analysis or spreadsheet.  A model is used as a decision-support tool. 

USEPA defines watershed models as tools for simulating the movement of precipitation and 
pollutants from the ground surface through pipe and channel networks, storage treatment 
units and finally to receiving waters.  Both single-event and continuous simulation may be 
performed on watersheds having storm sewers and natural drainage, for prediction of flows, 
stages and pollutant concentrations.  Each model has its own unique purpose and simulation 
characteristics. 2  

Watershed modeling typically includes the steps described below.  It is important to note that 
KWMIP is intended to automate some data compilation and formatting for supported public 
domain models and some features will assist with data quality evaluations.  The modeler will 
perform all other aspects of watershed modeling on their computer. 

Define the Study Area:  The modeler will use KWMIP to define a study area using a pre-
defined watershed boundary (i.e., HUC), or a buffered HUC.  KWMIP will also provide data 
so that the user can delineate a watershed boundary on their desktop and upload the user 
defined boundary to KWMIP.  KWMIP will use the Study Area boundary to clip model input 
datasets. 

Model Selection:  Model selection is typically based on available data to address the 
question, knowledge and training of the modeler, time and resources to complete the project.  
KWMIP may include links to model selection tools developed by USEPA. 

                                                
2 Source: http://www.epa.gov/waterscience/wqm/ 
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Preview Available Data:  The modeler typically searches publicly available databases for 
spatial and numerical data to preview and evaluate available data.  KWMIP will allow the 
user to preview and select some model input data.  KWMIP will transform and format the 
data for use in supported models.   

A Data Registry is recommended to be included in KWMIP.  The Registry service will allow 
KWMIP users and others to register available data that is not available in large publicly 
available data sets.  As currently envisioned, KWMIP users would contact the data owner to 
retrieve data.  Optional templates would be available for download from the KWMIP website 
to facilitate standardization of these datasets.  Ideally the Registry will enhance 
communication in the monitoring and modeling community and improve model quality as 
broader knowledge of local data is gained. 

Compile Data:   Watershed models require a variety of input datasets such as hydrography, 
land use, stream flow, water quality, soils, air temperature, precipitation.  These datasets are 
compiled by the modeler from a variety of sources, many of which are web-based. For 
numerical data (e.g., stream flow, water quality), the modeler may generate a coverage of 
monitoring stations using tabular locational data to select stations of interest. The Data Matrix 
includes information about data requirements for the short-listed models that KWMIP may 
support. 

Format Data:  The modeler converts the data to the format required for the model.  For 
spatial data (e.g., hydrography, land use, soils), the modeler typically uncompresses the 
data, reprojects data into a single projection, merges and clips the data to the study area.  
For numerical data, delimited text files of relevant data are formatted for the model.  One of 
the key goals of KWMIP is to automate the processing of geographic data so that the 
modeler receives a zip file of merged, clipped data in a uniform datum and projection that are 
ready to use.  Ideally, KWMIP will also serve some numerical data in an intermediate or final 
form.  

Quality Assure Data:  A series of data checks are usually run to evaluate raw data quality 
and to check the quality of data transformations.  For example, digital ortho quarter 
quadrangles (DOQ’s) can be used to evaluate and update land use coverages.  Stream flow 
and water quality data can be checked for outliers.  Time series data (e.g., stream flow, 
precipitation) may have missing records.  Interpolation methods are used to estimate missing 
values to complete the record.  Data quality checks will be performed by the modeler on their 
desktop.  A log of KWMIP data transformations will be downloaded in the user’s data 
package. 

Manage Data:  The modeler typically uses a system of directories to manage raw and 
processed data, model input and output files.  Data management for model input files may be 
dictated by the model.  To the extent possible, KWMIP data retrievals should facilitate set up 
of model input files on the modeler’s computer. 

Develop the Model:  The modeler inputs local data into the model and sets model 
parameters and assumptions. The user will perform this function. 

Run the Model:  The modeler runs the model to calibrate it (i.e., adjusts model parameters 
and assumptions so that the model simulates actual conditions as described by available 
data).  The model is validated by conducting model runs with the calibrated model for a 
variety of conditions and evaluating results against available data.  Once the model is 
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calibrated and validated, scenarios are run to simulate implications of watershed changes 
(e.g., new wastewater discharge, land use changes).  The user will perform this function. 

Report Results:  Model results are typically reported using text, maps, tables and graphs.  If 
the model was done to support a Total Maximum Daily Load, USEPA reporting requirements 
may be required.  The user will perform this function. 

4.2. Master Use Case 

UNA Participants identified the following as a candidate list of automated KWMIP functions: 

♦ Access To Data: Find, Preview, Select data that is needed to support a user-
selected watershed model  

♦ Metadata:  includes data characteristics and geographic extent.  Metadata should be 
provided by the data owner and should be accessible. 

♦ Provide Data: raw, geoprocessed (i.e., orthorectified, projected, clipped to study area 
extent) and formatted for specific model input.  Unit conversion specific to needs of 
model or specified by user. 

♦ KWMIP Data Catalog:  Catalog of data that KWMIP will access and format.  Access 
may be real-time or from a KWMIP server.  The server option is being discussed to 
facilitate availability of large, complex, relatively stable data through KWMIP, soils and 
Legacy STORET data, for example. 

♦ Data Registry:  A location where those who generate data that are not stored online 
can register their databases with KWMIP.  The registry would include nonstandard 
datasets such as academic studies, volunteer data, data outside the KWMIP 
geographic and temporal boundary. The searcheable registry will include basic 
information about the dataset and contact information.  Consider using the FEMA 
data capture standard to allow KWMIP to access FEMA registry and catalog. 

♦ Data Standards:  Data standards and standard formats so that those who generate 
data will be able to standardize their data acquisition, management, formatting to 
facilitate use by KWMIP modelers through the Data Registry.  Data standards include: 
Environmental Data Standards, COMPASS Standards, Environmental Information 
Exchange Network Standards (EIEN), Federal Geographic Data Committee (FGDC). 

♦ Training Materials:  Training materials used to train KWMIP users on the use of the 
portal and water resources managers on the use of models in decision-making will be 
available for on-line viewing and download. 

5. Use Case 

As currently written, the Use Case begins with the log-in of the KWMIP user.  Significant 
work must be done to develop the infrastructure necessary for a functioning portal.  These 
steps may include: 

• Identification of data sources that KWMIP will access 
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• Obtain permission to legally access the data through KWMIP 

• Develop protocols to perform the data retrievals and transformations that are specific to 
each dataset and model input requirements 

• Develop protocols to deliver data to the user 

• Develop user support interfaces 

• Develop KWMIP Long Term Operation and Maintenance Plan 

This use case requires the following pre-conditions: 

• A National Spatial Data Infrastructure exists that includes the ability to find and access 
Web-available data.  http://www.fgdc.gov/nsdi/nsdi.html 

• A substantial collection of data specifically exists that will be useful to support watershed 
modeling in the Commonwealth of Kentucky.  Many of these datasets are on Kentucky 
GeoNet.  http://kygeonet.ky.gov/ 

• An online catalog exists, built using an open interface specification,  to hold metadata 
about the data and services that support watershed modeling in the Commonwealth of 
Kentucky. http://www.opengeospatial.org/specs/?page=specs 

• Third party data sites (USEPA, USGS, etc.) exist and have been registered in the online 
KWMIP Catalog in the previous bullet.   

 

5.1. KWMIP User Registration and Log-In 

Users may browse and access on-line links in KWMIP without registering.  When the user 
decides to download data or other information (e.g., training materials) registration is 
required. 

Registration includes: Name, Address, Affiliation, Email, Telephone Number, Web 
Connection Type (dial up, wireless/cable/ DSL, T1). 

KWMIP will track web hits, registrations and data retrievals.  KWMIP will create a My KWMIP 
file that stores date and time of the last log in, and optionally restores the users most recent 
view to the browser.  This feature will allow users to continue a previous session. 

Web connection type information may be used to set the maximum size of download.  

Users will have the option to review and update their account information. 
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5.8.2. Data Standards 

This service will provide data quality standards and standard formats so that those who 
generate data will be able to standardize their data acquisition, management, formatting to 
facilitate use by KWMIP modelers through the Data Catalog.  Data standards that may be 
included are: Environmental Data Standards, COMPASS Standards, Environmental 
Information Exchange Network Standards (EIEN), Federal Geographic Data Committee 
(FGDC). 

Discussion Topics 

mm. Suggested formats that KWMIP should provide?  This should be utilize familiar data 
formats that can be readily transformed by the user into the necessary model input format. 

TAG Discussion 

Ward Wilson and Klaus Albertin of TetraTech may be able to provide sample data templates 

TAG members should provide data templates to Karen Schaffer.  These may be model 
specific 

5.8.3. Calibration and Sensitivity Analysis Assistance:   

An area of the portal where a modeler can obtain help with calibration and sensitivity analysis 
through links to papers, books, calibration checklists etc.   

Discussion Topics 

nn. This recommendation was received through the UNA document comment period 
and needs further discussion with the TAG. 

oo. If this is a desired service, sources of information are needed and a mechanism to 
keep this updated is also needed.  Can this be accomplished by linking to an academic or 
agency website? 

TAG Discussion 

This suggestion should be explored further for subsequent enhancements of KWMIP.  There 
are long term operation and maintenance issues associated with keeping this current and 
ensuring that appropriate scientifically valid information is presented. Some models have 
sensitivity tools.  This could be covered in the training and included in the on-line training 
materials.  For now, calibration and sensitivity analysis could be addressed through the List 
Serve. 

TAG Recommendation – This may be a good suggestion for future enhancements of 
KWMIP.  Calibration and sensitivity analysis could be addressed through the List Serve.   

5.8.4. Training Materials and HELP 

KWMIP User Guide and training presentations for modelers (use of KWMIP) and water 
resources managers (use of models as decision support tools) will be available for on-line 



 

KWMIP_Annex_B_Appendix_A.doc 27 

viewing and download as PDF.  An effort will be made to avoid having too many “clicks” to 
get to the desired information. 

NEW**  KWMIP Help should include a lookup for acronyms and abbreviations similar to 
Louisville Metro MSD’s Hansen Workflow software 

5.8.5. KWMIP List Serve:   

Through the KWMIP list serve, users can communicate with each other, share lessons 
learned and identify opportunities to share and leverage their work.  Topics of interest to 
KWMIP users can be discussed (e.g., information and issues with data, calibration and 
sensitivity analysis). 

5.8.6. KWMIP Feedback:   

KWMIP users will have an opportunity to provide feedback on their experiences using the 
portal and the benefits of KWMIP.  This function will be key to identifying issues and  
opportunities for improvement.  This service directly relates to the Project Metrics discussed 
in Chapter 2. 

6. Long Term Operation and Maintenance Plan 

As KWMIP functions are finalized, a long term operations and maintenance (O&M) plan will 
be developed.  The O&M plan will describe each O&M task, responsible entity, schedule, 
due date and estimated budget.  The plan may also describe recommended and planned 
enhancements of the portal. 

At this time, some key features and considerations are outlined. 

y Regular updates of links to data sources and other websites 

y KWMIP may access some data “live” on-line, and other data may be downloaded and 
pre-formatted on a server.  Live data access may be implemented for data that change 
often and are relatively less complex to access.  Static access may be utilized for data 
that have complex formats but do not change often.  Soils data (SSURGO) are thought to 
be a good example of complex to access but stable data.  SSURGO data are typically 
available at the county level which often requires merging to obtain watershed level data 
and once SSURGO updates are published, the data are not edited often. (Confirm this for 
new Soils Data Mart) Note that USEPA HQ BASINS and USEPA Region IV WCS both 
utilize static data access and that is outdated.    

y KY Climate Model – Long term O&M considerations for the KY Climate Model include 
where the model will be served from and how regular updates will be performed.  
Possibilities for model location include USGS’s Stream Stats server in Denver, USGS 
Kentucky District in Louisville and DGI/KWMIP server in Frankfort.    

This model relies on climate data from the National Climatic Data Center (NCDC), who  
provide data via web access or on CD for a fee.  Data must then be processed and 
integrated into the model.  Data network updates such as changes in station locations 
must be accomodated.  USGS has developed the model and interfaces to accomplish 
these updates efficiently.   

Interest in expanding the KY Climate Model interface to support additional climate 
variables has been expressed by project partners.  Approaches to providing these 
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enhancements will be discussed with NCDC.  Recommended and planned interface 
expansions will be incorporated into the O&M Plan.  

TAG Discussion 

If possible, KWMIP could provide data for direct input into WCS and BASINS. 

Important to note that some models use vector data but new land use data are raster. 

y Updates of data that are stored in pre-formatted form on the KWMIP server that are 
concurrent with updates done by the data owner. 

y KWMIP efficiency (i.e., time to return data to the user) may be improved by storing the 
results of data transformations on a server.  This may also be useful for data sharing 
among users.  This gain in efficiency must consider data update frequencies so that the 
user is provided the most current data. 

y NEW**  Track frequency of data downloads so that maintenance and updating can be 
prioritized  
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Appendix B  Data Matrix 

See Excel spreadsheet at:  insert URL 



 

 

Appendix C  Minimal But Compliant Data 

Metadata elements included in the Metadata Entry System 

Source: http://www.fgdc.gov/clearinghouse/metadataesystem/mes_description.html 

Accessed December 29, 2005 

There is abundant interest in exactly what elements need to be filled in in order to build minimal 
but compliant FGDC-style metadata as produced by the Metadata Entry System.  These are 
a few more than the mandatory list but constitute a minimal adequate set for general "catalog" 
use. Here is a list of those elements, valid for Version 1.0 of the Content Standard for Digital 
Geospatial Metadata: 

Repeating "Profile" Elements 

The following elements are collected once for a given metadata entry person and are embedded 
in every subsequent metadata entry they make, saving data entry time for this information. 

Metadata organization:  

Metadata contact position/person:  

Address type:  

Address:  

City:  

State or province:  

Postal code:  

Country:  

Phone:  

Fax:  

E-mail address  

 

Metadata Elements for Each Entry 

General Identification Information 

Identity of this entry (for future update):  

Originator:  

Publication date (YYYYMMDD):  

Title of data set:  

Edition:  

Presentation Form:  



 

 

Publication place:  

Publisher:  

Online linkage (URL):  

Abstract:  

Purpose:  

Supplemental Information:  

Beginning date: (YYYYMMDD):  

Ending date: (YYYYMMDD):  

Currentness reference:  

Progress:  

Intended data set maintenance and update frequency:  

West bounding coordinate (-DDD.XXX):  

East bounding coordinate (-DDD.XXX):  

North bounding coordinate (DD.XXX):  

South bounding coordinate (DD.XXX):  

Theme keywords:  

Theme Reference:  

Place keywords:  

Place Reference:  

Limits on data accessibility:  

Limits on use of data:  

Browse graphic URL:  

Browse graphic caption:  

Browse graphic file type:  

Spatial data type:  (vector, raster, point)  

 

Distribution Information 

Distribution organization:  

Distribution contact position/person:  

Address type:  

Address:  

City:  

State or province:  



 

 

Postal code:  

Country:  

Phone:  

Fax:  

E-mail:  

Dataset name as known by Distributor:  

Liability held by distributor:  

Date of last metadata entry or update (YYYYMMDD):  
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ABSTRACT 
 
Hydrologic Unit Code (HUC) watershed maps in karst areas of Kentucky have been delineated 
by the US Geologic Survey and cooperating agencies based on uniform topographic criteria 
without verification with groundwater-tracer data. In order to represent true hydrologic units, a 
region’s groundwater must be considered. The fact that groundwater divides in soluble rock 
terrains do not always coincide with topographic divides, has not been adequately evaluated in 
the production of these important maps.  
 
A comparison of tracer-delineated groundwater basins with these maps reveals that a significant 
percentage of the HUC topographic basins in karst regions fail to coincide with hydrologic 
basins on two levels: 1) The HUC boundaries are wrong where they attribute drainage (both 
base flow and high flow) of an area to the incorrect watershed. 2) They are inaccurate when 
they attribute base flow drainage to an incorrect basin even though some portion of high-flow 
discharge does follow surface channels or overflow springs to the correctly attributed basin. 
Clearly, karst watershed data cannot be reliably obtained from topographic maps or elevation 
models.  
 
A large karst watershed, located in Barren and Edmonson counties of the Green River basin, is 
mismapped where an 8-digit Cataloging Unit boundary incorrectly attributes about 100 mi2 of 
the Green River basin to the Barren River. Base-flow and high-flow drainage has been traced to 
springs on the Green River rather than the Barren River. 
 
These traced groundwater basins were originally published in 1981 (Quinlan and Ray) and have 
been republished at scale of 1:100,000 (Ray and Currens, 1998).  
 
Additionally, in Christian and Trigg counties within the Cumberland River basin an 11-digit 
Hydrologic Unit boundary inaccurately attributes about 25 mi2 of the Little River basin to the 
Sinking Fork basin. The Sinking Fork watershed does receive a portion of this basin’s high-flow 
drainage via overflow springs and channels, but its base flow supplies the largest spring on the 



 

 

Little River. Similar inaccuracies involving four karst drainage basins have been determined for 
about 25 mi2 in Meade and Breckinridge counties. 
 
A basic principle of karst watersheds has been disregarded since the HUC maps imply more 
than mere topograpic divisions. If environmental-protection work, land and water-resource 
management activities, or hydrologic balance calculations in karst terrain were based on 
existing HUC maps, serious errors could result. Although topographic divides are often used 
when estimating karst-basin boundaries, an important practice is the depiction of these 
hypothetical karst divides with broken lines, which more accurately reflects their imprecise 
nature. At a minimum, topographic divides in karst terrain should be depicted on HUC maps 
with dashed or dotted lines where the true nature of stream flow and groundwater drainage is 
unknown. Groundwater-basin delineations should be utilized where available. Also, a caveat, 
alerting the user to the potential variation between topographic surfaces and karst watersheds, 
should be prominently displayed in the karst regions of these maps.  
 
 When the actual flow pattern of a karst watershed is required, hypothetical groundwater 
boundaries must be tested with field investigations. The verifiable procedure for mapping a karst 
watershed boundary is a series of groundwater tracer tests. Two additional field methods, 
although less definitive than groundwater tracing, is to map the potentiometric surface and to 
calculate the hydrologic balance of springs and streams. One must recognize, and advise the 
user of HUC maps, that topographic divides are unreliable when mapping hydrologic units in 
karst terrain.  

 
 


