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INTRODUCTION 
\ 

The Wisconsin Department of Natural Resources (WDNR) Northeast Region undertook this 

project with the thought that relevant volumes of geologic and hydrogeologic data was being | 

gathered by the Bureau of Remediation and Redevelopment and left in paper format in file | 

cabinets. Much of this information is relevant to current case work by others but is highly 

- inaccessible. Due to office space limitations closed cases are often located in different locations 

than active cases, thus, relevant information to ongoing work is inaccessible. For example, case 

sites that are located near one another which have pertinent information and subsequently closed 

can not easily be referenced to assist in current matters. This project gathered relevant geologic 

and hydrogeologic data from case files and entered them in one single relational database. This 

database is joined in a Geographic Information System (GIS) with previously located site 

information. This combination provides an easily accessible wealth of information that can be 

used for queries and analysis. As an additional component in this project WDNR Northeast 

Region developed a program utilizing Environmental Systems Research Institute, Inc. (ESRI) 

developer programming language Avenue for ArcView. This program allows persons unfamiliar to 

GIS the ability to query all data the Region has gathered. For instance, the Bureau of Drinking | 

Water and Groundwater has been creating a database of well logs in FileMkaerPro software. 

These well logs are linked in an ArcView project to be readily viewed by selecting an area on | 

screen. The documentation/instructions for this program are found after the conclusion of this 

report. The project information is currently used by hydrogeologists in the Region to assist them in 

determining the characteristics of ongoing cases, also summary reports can be prepared of local 

conditions prior to investigating contamination sites in the field. 

PROCEDURES 

The WDNR Bureau of Remediation and Redevelopment monitors environmental spills, leaking 

underground storage tanks and landfills. Data is collected quarterly while the case is active and  -* 

inserted into case files in paper format. This project researched active and closed cases looking - 

for relevant geologic and hydrogeologic data. Information gathered consisted of LUST/ERRP 

case number, depth to bedrock, depth to water table, soil characteristics broken into five foot | ° 

| depths from the surface, hydraulic conductivity and site well number, and soil and water analytical 

results from upgradient borings and wells broken into five foot depths from the surface. Soil 

analytical results collected were reflective of naturally occurring earth materials. Case files were 

located throughout WDNR field offices in the Northeast Region. Multiple visits to each field office 

were required to complete the project. A sample project form (figure 1.) was completed as 

accurately and extensively as each case permitted. | 

Figure 2. is a map showing the location of sites where information existed that was recorded. 

| There were 660 Leaking Underground Storage Tank (LUST) sites and 146 Environmental Repair 

| and Restoration (ERRP) sites. Although there are many more contamination cases that existed in 

the region many cases did not have pertinent information, and others only had data collected for 

some portions of the form due to the extent of the contamination or the progress of the case. For 

| instance, some cases only required soil sampling to determine the potential of contamination, if 

no soil contamination existed no further examination such as groundwater sampling was required. | 

In this instance only soil characteristics could be gathered from the case. The files for most cases 

yielded depth to water and soil characteristic data. Research was also hampered by the fact that 

no two case reports were similar, files had to be carefully read to obtain accurate information 

regarding upgradient soil borings and groundwater well samples. | 

In many situations soil characteristics for environmental spill cases are not equally classified | 

according to a strict system. The sample project form (figure 1.) illustrates the type of soil 

materials that many case records contained. This project used the Classification of Soils for | 

Engineering Purposes (Table 1., Unified Soil Classification System) to better identify each soil. | 

Using this well-known system allows a database query to be made by the classification ~



Figure 1. Sample Project Form ; , ‘ 
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- Figure 2. Site Locations 
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' s Table 1. Unified Soil Classification System . 
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abbreviation. Interpretation was performed by the reviewer when the UCS code was not included . 
in the description of the soil boring. Also when encountering analytical results in contamination 

reports a minimum detection level was frequently recorded as the result. This detection level is 
indicated in the table with a negative sign. Table 2 provides a description for each field in the 

table. The table has the field name with field type and the entry that may be allowed when | 
entering data into the field. The entry limitations allow the reviewer the option of entering only 
certain types of information into a record. This entry option prohibits the reviewer from entering 

erroneous data into the table. The last column is a description of the field name, use this 

description as a guide when querying the database. 

GIS and USES 

Geographic Information System (GIS) allows the use of maps to be relationally joined to 

databases. The standard WDNR GIS software is Environmental Systems Research Institute 
(ESRI) ArcView software. This allows databases to be queried with results being displayed in 
mapped locations. The database that was collected during this project allows soil characteristics, 
hydraulic conductivity, depth to bedrock, depth to water table and background soil and water 
analytical results to be displayed spatially. An example would be to query all soil contamination 
locations where background arsenic levels were greater than 0.03 micrograms per liter. All 
relevant locations would then be highlighted in ArcView. Using the above example, Table 2 and 
the query builder tool in ArcView, the following statement {[AsO_5W] > 0.03} or {[As5_10W] > 
0.03} would yield the proper results. The user may zoom to an area of concern and select ail the 
locations and print a summary report of conditions. These conditions reports are commonly done 

to identify indigenous metals concentrations to compare local background concentrations from 
site to site when evaluating case closure criteria relative to Natural Resources code NR720.19. 
soil requirements. An additional major use is the employment of this project to characterize 
petroleum site screening factors for sites to determine the division of caseloads between WONR 

and Wisconsin Department of Commerce (WDOC). The most relevant screening factors include “" 
the presence of clay, hydraulic conductivity, and depth to bedrock. Additional site screening 

factors can be added as needed with future updates as they occur. . 

RECOMMENDATIONS 

| The following are possible suggestions that could be made to make this information more usable 

and provide guidance to future data collection. — 

* Currently the WDNR requires that consultants submit quarterly reports of samples taken in a 

tabular paper format. The WDNR should request e-mailed or computer disk copies in WONR 

database supported formats of this same information which can easily be linked to currently 

located sites in a GIS environment. 

* Along with the above information many contamination files have Autocad drawing files with 

detailed site drawings that can be joined to each site using hot-link features in ArcView GIS. 

Requests could be made to receive this information when submitting reports. All WONR 

computers in receipt of such digital information would require adequate virus control software. 

* Currently groundwater monitoring remediation wells are being computerized with an 

associated unique well identification number. A system should be developed that will link 

these computerized forms to the site GIS location. The groundwater monitoring well 

construction report should have a field where the contamination site unique identification 

number can be entered and/or all contamination sites located in GIS should have the 

corresponding unique well identification number(s) in a table for each well that has been " 

drilled at the location. Thus information collected by outside contractors can be linked 

immediately within the GIS environment. .



Table 2. Field Definitions 

Field Name Field Type Formula / Entry Option Description 

ErrpLust Text Required Value Contamination Type 

Unique_id Number Only Allow Values of Type "Number" Unique Field for Relating 

Water_Depth Number Only Allow Values of Type "Number" Water Depth 
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Well2 Number Only Allow Values of Type "Number" Monitoring Well Number on Site 

Well3 Number Only Allow Values of Type "Number" Monitoring Well Number on Site 
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Field Name Field Type Formula / Entry Option Description 

(Baguery eas cto Number as 2 Onl’ Allow Valdes of Type "Number"” "(© Barium Filtered Groundwater Results Ae 

BaS_10F! --—=—sNumber_—--._-—_Only Allow Values of Type "Num er! > Barium Filtered Groundwater Results 
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(CuOrSFil ai gee Numbers Only Allow Values. of jpe "Number ee Cope Filtered Groundwater Results © 

(CuSO qs. Number 42 ja Only Allow Valigs of Type "Number Copper Filtered Groundwater Results 
Other Fil eats: aks. Number Only Allow Values of Type "Number! Other Filtered Groundwater Results: is 

No3Unfil Number Only Allow Values of Type "Number" Nitrates Unfiltered Groundwater Results 

Pb0_5Unfil Number Only Allow Values of Type "Number" Lead Unfiltered Groundwater Results 

Pb5_10Unfil Number Only Allow Values of Type "Number" Lead Unfiltered Groundwater Results 

Cr0_5Unfil Number Only Allow Values of Type "Number" Chromium Unfiltered Groundwater Results 

Cr5_10Unfil Number Only Allow Values of Type "Number" - Chromium Unfiltered Groundwater Results 

As0_5Unfil Number Only Allow Values of Type "Number" Arsenic Unfiltered Groundwater Results 

As5_10Unfil Number Only Allow Values of Type "Number" Arsenic Unfiltered Groundwater Results 

Cd0_5Unfil Number Only Allow Values of Type "Number" Cadmium Unfiltered Groundwater Results 

Cd5_10Unfil Number Only Allow Values of Type "Number" Cadmium Unfiltered Groundwater Results 

Se0_5Unfil Number Only Allow Values of Type "Number" Selenium Unfiltered Groundwater Results 

Se5_10Unfil Number Only Allow Values of Type "Number" Selenium Unfiltered Groundwater Results 

Ba0_5Unfil Number Only Allow Values of Type "Number" Barium Unfiltered Groundwater Results 

Ba5_10Unfil Number Only Allow Values of Type "Number" Barium Unfiltered Groundwater Results 

Cu0_5Unfil Number Only Allow Values of Type "Number" Copper Unfiltered Groundwater Results 

Cu5_10Unfil Number Only Allow Values of Type "Number" Copper Unfiltered Groundwater Results 

Other_Unfil Number Only Allow Values of Type "Number" Other Unfiltered Groundwater Results



ACQUIRING DATA . 

The Northeast Region distributes the information gathered in this report in a variety of formats. 

The data is available by 3.5” floppy disks or over the WDNR network system. Hardware . 

requirements for this data are within current minimum requirements for all WONR computers. | 
Software used to access this information is also installed on all machines. dBase files can be 
directly imported in MS Access. The data consists of the original FileMakerPro database, two 
databases, and two ArcView shapefiles named and described by the following: 

PROJECT.fp3 - The original project site information form and database. 

ERRP.dbf - This is an export and subset of the PROJECT.fp3 database consisting of a dBase file 

of site characteristics for Environmental Repair and Restoration Program sites. 

LUST.dbf - This is an export and subset of the PROJECT.fp3 database consisting of a dBase file 

of site characteristics for Leaking Underground Storage Tank Program sites. 

ERRP.shp 
ERRP.dbf - Arcview shapefile of Environmental Repair and Restoration Program locations. | 

ERRP.shx 

LUST.shp 

LUST.dbf - ArcView shapefile of Leaking Underground Storage Tank Program locations. 

LUST.shx a 

Both shapefiles contain the appropriate database joined to each and are referenced to the 

Wisconsin Transverse Mercator North Amercian Datum 83(91)(WTM83(91)) complying with 

WDNR BEITA\GEO standards. -* 

CONCLUSIONS 

The information collected is beneficial for many uses. This project fostered the retrieval of data 

from closed and soon to be closed case files that soon may be archived. The project has taken 

relevant data from generally inaccessible locations throughout the WONR NER and made it 

available to be used currently in making decisions. During the course of the project ranking of 

WDNR case files by environmental severity was drastically altered and partially eliminated as the 

agency went through a reorganization and portions of the Leaking Underground Storage Tank 

program were transferred to another state agency (Wisconsin Department of Commerce). Thus | 

case ranking by environmental factors was not addressed within the project. However the 

database created by this project enables a rapid determination of native site conditions on a local 

and regional scale where good data exists. Future updates of this information will enable rapid 

and accurate determinations of native environmental conditions in areas where human impacts | 

may be likely. 

Perhaps the greatest utility of this project has been the creation of the GIS query program utilizing 

| ArcView. The development of this program and use of its final product has allowed the WONR 

Drinking Water and Remediation and Redevelopment Programs to transition more efficiently 

toward a GIS digital site locating and information retrieval system. Both programs through Safe 

Drinking Water Requirements and Brownfield Initiatives respectively are incorporating GIS | 

methods into their data systems. The GIS knowledge and developed methods ensued from this 

project provided the basis and training platform for the initiation of a coordinated statewide effort 

to integrate site information and provide access by unfamiliar GIS users. -



‘ USING AVENUE and ARCVIEW for DATA ANALYSIS | 

The Northeast Region has designed a project using ESRI’s developer programming language 
Avenue for ArcView. Avenue is the programming language that com/es packaged with ArcView, 
it allows customization and a development environment for ArcView. Throughout the course of - 
the project the Northeast Region developed a program that will allow unfamiliar and 
inexperienced users of ArcView the ability to query all data the Northeast Region has gathered. 

using GIS data gathered from previous years. 

The following documentation has provided inexperienced and unfamiliar users the ability to 

- access accumulated groundwater data collected throughout the region. 

Figure 1. This is the opening window that appears when the project is open. A button has been 
added that will allow the program to be run. 

Figure 2. A customary welcome message appears stating the project has started. 

Figure 3. A drop down menu will appear that will allow the user to select a county that data has 

been collected from. Brown county has been selected for this example. 
Figure 4. A progress message will appear stating the county which has been selected. 

Figure 5. An option menu box can also be selected that will allow the user to add additional 

statewide data layers that have been provided by the WDNR BEITA/GEO team. 
These layers include County, Municipal, Watershed, Basin Boundaries, plus other 
information. The user has the option if they want to select these layers now or they 

can be added later if needed. 

Figure 6. The view has added the base layers (roads, hydrology, and wetlands) of the county 

selected. Only roads will be visible until a method has been selected to zoom to the 
area of interest. A prompt will appear that allows the user to select a way to zoom to 

. | the area of interest. Method 1 will ask for the Public Land Survey System (PLSS) 

: Coordinates (town, range, section, %, % section). Method 2 will zoom to the area of 

interest by drawing a box around the area of interest. This is used when PLSS 

. Coordinates are unknown. | 

Figure 7. In this example the user has selected the PLSS coordinates a message box will 

| appear that prompts the user to enter the PLSS description. Also contamination 

source data layers have been added to the view. Entering the coordinates will allow , 

the user to zoom to the area with a one mile radius extent. 

Figure 8. When the area of interest has been zoomed to another pop-up menu will prompt the 

user to select a point to search from and enter a radius for the user to search for 

contamination sources around it. 

Figure 9. The search will then label all contamination sources with a representative unique 

identification number that will match a spreadsheet printout the user is prompted to 

print if desirable. 

The above documentation allows the user to gather data that is frequently requested by 

a variety of customers. The following documentation allows users the ability to access 

_ more detailed records from the WDNR. 

Figure 10. Also in this project various buttons have been added that will allow users to obtain 

information from other databases. 

Figure 11. The W button will allow users to add well locations from the well database source of 

FilemakerPro that contains well construction reports. When the W is pressed all 

known well locations from the software will be added to ArcView a box can be drawn 

; on the view and FilemakerPro will start automatically and locate the selected wells 

from the view. 

Figure 12. This is an example of the well log that was selected from the ArcView project. 

. | Figure 13. You may also query records from FilemakerPro to select records displayed in 

ArcView.



Figure 14. Due to the number of wells in the database this figure does not show a representation v 

of the records selected. | 
Figure 15. Depressing the Q button will load 7.5 Minute Topographic maps (DRGs) this will allow 

: the user to view additional information including contours for the area of interest. 

Figure 16. Selecting the red pennant will bring up a pop-up menu that will allow the user to select 

base layer information for an additional county. This button is useful if the area of 

interest borders two or more counties. 

Figure 17. Depressing the S button will allow the user to add statewide data layers from a pop-up 

menu. 

Figure 18. Pressing the M button will send the current view to a map layout where the map will be 

printed. 

Figure 19. Selecting the link button will display a pop-up menu that will ask you to select a LUST 

or ERRP database to link to contamination sites. 

Figure 20. After selecting a database a pop-up menu will appear that allow you to further select | 

| the category of information you would like to link to contamination sites. The options 

include an impact, priority or substance table. 

Figure 21. In this example the impact table was selected and a further pop-up menu will query 

| you to select the the type of impact. - 

Figure 22. The link table has been added and another prompt will ask if you would like to add 

additional tables. | 

Figure 23. In this example no additional tables were selected and the view highlights ERRP sites 

that have known groundwater contamination. 

Figure 24. Selecting the D button will result in a pop-up menu that allows the user to select other 

projects specialized projects that contain information collected in the Northeast 

Region. The Branch River Priority Watershed Project has been selected. 

Figure 25. Once a project has been selected a menu will appear that will ask if you like to delete 

| the current features or they may be saved for further use. | 

Figure 26. Branch River Priority Watershed potential contaimnation sources will be displayed. - 

Figure 27. Using a combination of previously discussed buttons will display topographic maps | 

and watershed boundaries. Highlighting the selected features will result in tables to be 

displayed. | a * 

Figure 28. Pressing the D button again will prompt to select another project. This example will 

select the Oshkosh\Keeneville water sampling results project. | 

Figure 29. Once again querying some of the selected sites will result in water quality results for a 

sampled area. | 

The above project has allowed the inexperienced GIS user to query and obtain 

knowledge on a specific area that can provide additional help to better serve 

customers. 

Rick,
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