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Abstract

Computerized information systems assist people and improve processes by increasing access to
information, automating tasks, and aiding with decision making. This work addresses an
information system designed to assist with the identification of federal environmental
remediation projects. The system specifically improves the preliminary site assessment phase of
the Superfund process. The Superfund program was created as a result of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) passed by Congress in
1980. CERCLA established broad authority for the government to respond to problems posed by
the release, or threat of release, of hazardous substances, pollutants, or contaminants. The
computerized information system will aid in the gathering of background information about
particular sites under remedial investigation. This information can then be used to determine the
next step in the Superfund process.

This work focuses heavily on the development of an architecture for a site comparison relational
database. Completed preliminary assessment scoresheets of facilities can be a valuable source of
information for potential hazardous waste sites currently under investigation. The Structured
Query Language is used to perform the site comparisons. An example of its implementation,
including the design of a graphical user interface, is also examined using Microsoft Access 95.

The information system was developed in conjunction with the Information Technology, Master
of Engineering students in Civil and Environmental Engineering. The completed information
system will provide both “executive information” and “decision support”. “Executives” or other
decision makers and engineers will be able to use the system to impose accountability for
answers to individual scoresheet sections and review the reliability of information that is used to
complete the preliminary site assessment scoresheets. To support individual decisions made for
completing scoresheets for new potential hazardous wastes sites, the information system provides
links to data sources on the Internet and previously recorded preliminary site assessments.

Thesis Supervisors: Patricia Culligan-Hensley
S Feniosky Pefia-Mora ..
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1.0 Introduction

1.1 Overview of Superfund (CERCLA) Process

1.1.1 HISTORY

In the past, there was little understanding of what effect certain wastes have on human
health and the environment. Consequently, numerous abandoned hazardous waste sites
contributed to the pollution of the earth’s soil, water and air. Some common hazardous waste
sites include abandoned warehouses, manufacturing facilities, processing plants and landfills. In
1980, Congress established the Superfund Program to clean up these sites in response to a
growing concern over the health and environmental risks posed by hazardous wastes. The
Superfund program was created as part of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), which established broad authority for the
government to respond to problems posed by the release, or threat of release, of hazardous
substances, pollutants, or contaminants. In 1986, CERCLA was amended by the Superfund
Amendments and Reauthorization Act and by the National Contingency Plan (NCP). At present
the U.S. Environmental Protection Agency (EPA), in cooperation with individual states and
tribal governments, administers the Superfund Program.

The Superfund Trust Fund was established to support the cost of cleanup of hazardous
waste sites under the Superfund program. The Trust Fund is supported from taxes on the
chemical and petroleum industries and is used primarily when those companies or people
responsible for contamination at Superfund sites cannot be found, or cannot perform or pay for

the cleanup work.
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1.1.2 CURRENT SUPERFUND PROCESS

The superfund process consists of two main phases: site assessment and remedial
response action (see Figure 1.1.2a). Site assessment is the evaluation of all sites to determine
those sites for which some response action may be required. If appropriate, the result of the site
assessment process is the listing of a hazardous waste site on the National Priorities List (NPL).
For sites that are placed on the NPL, the second phase of the superfund process, the remedial
response action, is performed. During this phase, the nature and extent of contamination is
determined, followed by the selection and implementation of any necessary cleanups at the site.
If threats to human health are imminent, immediate or short-term responses may be performed
during either of these two main phases.

The site assessment phase begins with notification to the EPA of possible releases of
hazardous substances. Sites are then entered into the Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS), which is the EPA’s computerized
inventory of potential hazardous substance release sites. The site assessment phase continues
with the Preliminary Assessment and the Site Inspection stages. The Preliminary Assessment
stageuses relatively limited data that is readily available to identify sites that may pose a threat to
human health and the environment, and therefore require further investigation. If the Preliminary
Assessment phase recommends further investigation, only then is the Site Inspection performed.
The purpose of the Site Inspection is to determine which sites have a high probability of
qualifying for the NPL. Once a site has been placed on the NPL, the site will undergo the
remedial response action, as explained previously.

Recently, the EPA developed the Superfund Accelerated Cleanup Model (SACM) to
allow for immediate action combined with continuing study as necessary. The SACM improves
upon the traditional Superfund process, which requires a prolonged initial phase of study and
assessment. Under SACM, the EPA can institute actions to address threats to the health and
safety of the surrounding population and environment as soon as those threats are identified.
Listing sites on the NPL continues to be a prerequisite to using certain remedial action authorities

to clean up contaminated sites.
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1.2 Preliminary Assessment under CERCLA

1.2.1 OBJECTIVE

Based on limited data, the Preliminary Assessment (PA) phase is designed to recommend

whether or not a site should undergo further investigation.

1.2.2 SCOPE

As noted in section 1.1.2, the Environmental Protection Agency (EPA) maintains a
computerized inventory (CERCLIS) of potentially hazardous sites that have been “discovered”
by the EPA regional offices, state agencies or private citizens. Every site in CERCLIS must
undergo the PA. The PA is performed using readily available information about a site and its
surrounding area. The report generated from the PA summarizes the information gathered, and
based on this, concludes that either (i) the site poses no threat to human health or the
environment; (ii) there is a potential threat and the site needs further investigation; or (iii)
emergency actions are necessary. If the site is determined to be potentially hazardous, the PA
report will often be referred to throughout successive stages of the superfund process.

The PA report consists of three parts: the data and site characteristic form, the narrative
report and the PA Scoresheets (Appendix A). The data and site characteristics form, entitled
“Potential Hazardous Waste Site Preliminary Assessment Form,” is a four page summary of the
PA scoresheets and the narrative report. The narrative report summarizes all the information
researched and presents it in a predetermined structure. The last section of the narrative report
should summarize the most important characteristics of the site and explain the major points of
concern. The final section, the PA scoresheet, is described in the following section.

The Guidance for Performing Preliminary Assessments under CERCLA (U.S. EPA
540/G-91/013, Sept. 1991) defines the scope of the Preliminary Assessment as sufficient to

complete the following tasks:
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e Review existing information about the site.
e Conduct a site and environs reconnaissance.
e Collect additional information about the site with an emphasis on target
information.
e Evaluate all information and develop a site score.
e Prepare a brief site summary report and site characteristics form.
Filling out the three sections takes an average of 120 hours for each site, and the

information can be presented informally (i.e. legible handwriting as opposed to type written).

1.2.3 THE PRELIMINARY ASSESSMENT SCORESHEETS

The PA scoresheets are distributed as a workbook made up of checklists, worksheets,
factor value tables, and scoring forms, each with brief instructions and guidelines for scoring
(Appendix A). Some regions may require additional scoresheets, but there is a set of standard
scoresheets that must be filled out for all regions.

The scoresheets are divided into six sections; General Site Information, Source and Waste
Evaluation, and four more sections corresponding to the four hazardous substance exposure
routes called pathways; Ground Water Pathway, Surface Water Pathway, Soil Exposure Pathway
and Air Pathway. Each pathway section is loosely divided into three sections based on factor
categories; likelihood of release (relative likelihood of a hazardous substance migrating from the
site through the specific pathway), target (presence of people, physical resources or
environmental resources that may be threatened by release of a hazardous material from the site),
and Waste Characteristics (an estimation of the type and quantity of the wastes at the site). The
particular importance of each factor can vary with the pathway, but, for example, primary targets
are weighed heavily in the score regardless of pathway.

The scoresheets are set up so that the left hand pages of the workbook provide
instructions for filling out the right hand pages, and often explain the questions asked in greater
detail, or help the environmental engineer transfer data obtained into a numerical score for a
particular section by providing tables and formulas. There is also a review for internal
consistency included in the workbook, which is designed to eliminate inconsistencies in the

report, which may undermine its overall validity. The EPA stresses, however, that the reviews
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and guidelines are merely to assist the environmental engineers in the scoring process, and much
of the time the engineer will be expected to use his or her professional judgment in the actual
scoring.

In this manner, many sections or pages are assigned a total score, which is combined at
the end to determine the overall score of the site. Many of the pages, however, simply ask for an
explanation of certain aspects of the site in paragraph form, rather than a numerical score. The
total time to research the information and score a site averages about 100 hours, and writing the
reports averages about 20 hours. Sites determined to be ineligible for CERCLA response (i.e.
sites where there is no danger of hazardous waste leakage, not simply a lack of targets) may
submit abbreviated PA reports. The scoresheets need not be submitted for CERCLIS analysis.
However, the first two pages of the Potential Hazardous Waste Site Preliminary Assessment
Form and the narrative report remain a requirement.

Finally, the decision (i.e. further action or no action) made concerning the PA is usually
based on the overall site score. In general, a score of 28.50 or higher receives a recommendation
for further investigation, while a score of less than 28.50 receives a “No Further Remedial Action

Planned” (NFRAP) recommendation.
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2.0 Information System

This section covers the definition of an information system, how information systems are
used in decision making processes, and gives examples of applications in the environmental
field. Then, an architecure is presented of the development of an information sytem under the

current preliminary assessment process as well as in the future.

2.1 Definition of an Information System

An information system can simply be defined as a system for retrieving appropriate and
relevant data from a source and transferring it to a designated target with different format. A
more advanced information system would also consist of a unit for processing the data and
adding meaning to it.

Although extremely complex, the human brain is the smallest information system in
terms of scale. Our brains contain a large amount of information that we call knowledge. When
we encounter a problem, part of our brain requires information from another. After the
knowledge is processed, it is expressed through speech, writing or body movement. A think
tank—generally a group of people with similar skill-sets that come together to solve a problem—
is an even more complex setup of an information system. Although they have a greater number
and resources, think tanks introduce complex problems of conflict resolution and sharing.

A more diversified information system is demonstrated in a company. People with
different interests and skill-sets are put together to help the company perform better as a whole.
Information is stored not only in employees’ brains, but also on paper and on other formats.
Processors of the information system can include engineers and scientists, office administrators,
accountants and managers, depending on what type of organization the company is.

Other large-scale information systems are universities and governments. These
information systems are extremely complicated. More importantly, however, is the fact that
knowledge transfer in these complex systems comes from different sources. For example, when
a student has a question, the information and knowledge sources can be professors, teaching
assistants or roommates. The reliability of this information can vary according to the source.

Because of the difficulty in ensuring reliability of information, computerized information
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systems have been implemented all over the world. Initially, many of these systems were
developed to alleviate the human work force from some rather routine processes such as
automatic payroll systems and inventory tracking systems. These systems, like specialists,
performed tasks within their knowledge boundaries.

As computer processing power and storage capabilities continuously grow, computerized
information systems, referred to as information system from now on, are becoming more
sophisticated. People are beginning to tackle issues surrounding reliability by improving
communication; electronic-mailing and newsgroup systems are examples of such communication

improvement that have been recently introduced.

2.2 Use of Information Systems in Decision Making Process

In addition to performing routine tasks, Information System can also support the decision
making process through two modules: the Decision Support System and the Executive
Information System. The Decision Support System and Executive Information System are being
applied not only to help users make better decisions, but also to reduce the processing time.

A Decision Support System (DSS) is an information system designed to provide
employees access to information crucial to their decision-making processes. The scope of a DSS
is rather broad; any system providing its user knowledge can be categorized as a DSS. For
example, Tiger Creek, a paper manufacturer, introduced in 1983 an Expense Tracking System
(ETS) to allow operators at the mill to make better technical adjustments by studying cost impact
information provided by the ETS (Bronsema, 1984).

Frito-Lay Inc., a food distribution giant, developed a DSS through the use of Hand-Held
Computers (HHC). This DSS provides delivery and shelving employee better information on
how to re-distribute and re-shelf a store. Thus, the employees can not only base their decisions
on past experiences, but also obtain accurate and up-to-date account information for the
particular store at which they work. Using this system, new employees learn quickly and soon
become a productive part of the team (Applegate, 1989).

In addition to their DSS, Frito-Lay also implemented an Executive Information System

(EIS). In general, an Executive Information System is an information system designed to
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provide senior managers access to information relevant to their management activities. This
includes information concerning the company finance and accounting, the employee work-
schedule, and the marketing, annual and quarterly reports. Because managers use the
information gathered by an EIS to make fast and accurate decisions, companies using a well-
designed EIS will gain competitive advantages over their competitors (Leidner, 1993).

Decision Support Systems and Executive Information Systems provide a new way to do
business. They have simplified information searches and the presentation of information. As an
information intensive and massive decision-based industry, the Environmental Engineering

Industry can benefit greatly from both DSS and EIS systems.

2.3 Applications of Information Systems in the Environmental Field

Environmental project management can be a very difficult task because so many factors
must be taken into account. Environmental decision making involves understanding not only the
immediate impact of human activity on the environment, but also issues like human health,
economic costs, current and pending regulation and fairness. In principle, all of these interrelated
factors have a bearing on any decision made relating to the environment.

To deal with these complex problems, the environmental engineering industry could
greatly benefit by utilizing information technology. In general, there are three domains in which
information technology can make a real difference. The first domain is in the modeling of
complex environmental processes. Air and water quality modeling are good examples. The
second domain is in information management. Integrating information from diverse sources is
necessary in order to make sound decisions. Important sources of information range from field-
monitored data, to simulation results, to documents on regulatory policy. Finally, the last
domain involves modeling the decision process itself and providing the structure and support to
enable policy makers to make timely, balanced decisions that are consistent with what we know
about the environment.

Satisfying the first criterion of environmental project management, analysis programs
available in the market range from air quality modeling tools to groundwater migration modeling

tools. Interms of information management, many United States government agencies are
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actively developing standardized information systems for storing geographic data, so called
Geographic Information Systems (GIS). Using Global Positioning Systems (GPS), GIS
databases store information about specific locations using their northings, eastings and
elevations.

At present, most environmental engineering Decision Support Systems, which tend to be
hybrid systems of modeling and information management, are in the development stage. For
example, the International Institute for Applied Systems Analysis has developed a working beta
of a DSS named the Decision Support System for Evaluation of River Basin Strategies
(DESERT). In a user-friendly environment based upon a Microsoft Windows interface,
DESERT provides integration of important stages of decision support including data
management, model calibration, simulation and optimization, and presentation of results
(Somlyédy, 1996).

Although most DSSs are under development and are therefore not commercially
available, most of the Executive Information Systems, which combine all three functions of
environmental project management, are only in the conceptual design phase. The Environmental
Programs Group at MCNC's North Carolina Supercomputing Center is developing the
Environmental Decision Support System (EDSS) that includes all three aspects of environmental
project management, making it more like an executive information system. Working closely
with the Environmental Protection Agency (EPA), EDSS focuses on a “next-generation” air

quality modeling system (Bilicki, 1996).

2.4 Proposed Information System for Preliminary Site Assessment under
CERCLA

The global objective of this project was to develop information systems that can support
decision making during the complex process of hazardous waste site remediation. An
Information System is proposed for Preliminary Site Assessment under CERCLA, which was
used as a spedific focus for the project objective. This system has two components as shown in

Figure 2.4a.
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Figure 2.4a Information System for Preliminary Site Assessment

The first proposes a system to assist with the current PA process. The next proposes a system to

futher enhance the support the current process. Both processes are discussed below.

2.4.1 ARCHITECTURE UNDER CURRENT PRELIMINARY SITE ASSESSMENT PROCESSES

Use of the system requires following a series of steps to complete the preliminary
assessment scoresheet. First the user enters general information about a site for a new study or
selects an site that is in the process of undergoing preliminary assessment. Then, the user selects
which question to answer, and the system accesses the data store that is relevant to that question
and returns the answer. Often, the answer will be accompanied by a recommendation for
evaluation and a confidence level assigned to the data source thus accessed. The user will then
set the confidence level to the answer. In the future, when the DSS and the EIS information

systems for the PA are connected, the results of the query will be recorded in a database within
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the system. If no answer is available in standard electronic form, the system will access its own
intelligent search engine to point out possible storage locations for the information on the
Internet.

For example, one of the (multiple choice) questions on the scoresheet is, “Is precipitation
in the area heavy?” with possible answers, “Yes,” “No,” and “Unknown.” Asking for the answer
to this question will send the system to a database that has precipitation information for the
region. In this case, the system will return a numeric value for the average amount of yearly
rainfall in the area of that site. This value will be accompanied by a confidence rating for the
source and a recommendation (in this case a statistic saying what level of precipitation is
considered heavy). The user may then take this recommendation (or not), thereby answering the
question, and then assign a confidence level to the answer. The user may also choose not to
answer the question at this particular time by indicating that no decision is made, and go on to
the next question or exit the system.

When the user reaches the end of the scoresheet, he or she will be able to ask the system
tocalculate a score for the site based on the questions answered. The user will then be able to

obtain a more permanent copy of the work by printing out the scoresheets.

User Interfaces Information Sources

Public
atabases
User Scoresheet

L

Figure 2.4.1a Flow of Information

The following give the steps to filling out the scoresheets.
1. The user will fill out the scoresheet question by question. The program will provide the

relevant supporting information, with an assigned confidence level to each piece of
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information.

2. After filling out the scoresheet, the user can SCORE the site.

Opens 55. New web site is opened on the user’s site.
All the relevant information is stored on the client s
Answer g-by-q, view server - no calls need to be made to the server.
supporting information There is an option for additional web search that
would require calling server.
Calculate the score Saoftware on the client calculates the score.

¥
Print Scoresheet

Exit

From user’s prospective: System:

Figure 2.4.1b User’s Prospective

2.4.2 FUTURE ARCHITECTURE OF PRELIMINARY SITE ASSESSMENT PROCESSES

While the proposed information system will greatly improve the current PA process by
making information more reliable and readily available, the potential exists for future
enhancements to both the PA process and the information system supporting it. Under the current
system, information from a variety of electronic sources facilitates the question-by-question
completion of the PA scoresheets. In addition to calculating a final numerical score that
determines the next stage of the CERCLA process, the information system could be enhanced by
somehow reusing the completed site/facility assessments. Once the proposed information system
has been used to complete one or more PA’s, a database of previous studies will exist. This
additional data source could provide valuable comparisons for performing new studies. If a new

site has characteristics that are in some way similar to sites that have been studied previously,
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completing the PA process may be facilitated by referring to these previous studies. Some
characteristics that could be common between sites include geographic location, suspected
release of hazardous wastes, and type of facility or operations engaged on the site. Comparing
new sites with completed studies would provide an additional check for reliability and support
for the current site under assessment.

Expanding beyond the scope of aiding engineers and scientists, the Decision Support
System can also incorporate the concept of an Executive Information System to provide better
information for senior management. For example, a senior manager could use the system to
manage the individual progress of preliminary site assessment of various sites the person
oversees. An EIS also opens new opportunities in document tracking and decision management.

These new functions allow senior managers, especially the Chief Executive Officer and the

Chief Financial Officer, to better monitor and control the company performance and growth rate.
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3.0 Results For Architecture Under Current PA Processes

Specifically, the tasks performed during this componenet of the project included the
development of a graphical user interface for the existing PA scoresheets, the development of a
data store search engine for the Groundwater Criteria Pathway list and the development of a data
store search for the Surface Water Criteria Pathway List. The results from each of these tasks are

described under separate sections below.

3.1 Graphical User Interface for Existing Preliminary Site Assessment
Scoresheet

3.1.1 OVERVIEW OF THE GRAPHICAL USER INTERFACE OF THE ELECTRONIC SCORESHEET

The Graphical User Interface for the electronic scoresheet presents information filtered
out from the system that is determined to be useful to the user. The interface for the electronic
scoresheet provides (1) better definition of fields to make it easier for the user to fill out clearly
stated questions, (2) integration between the parts of the system that provide supporting
information, and (3) automation capabilities for calculating the score of the site. Each of these
points is described below:

First, the electronic scoresheet has better defined fields than the original paper PA
Scoresheet. Many of the long and vaguely posed questions are rewritten in shorter form. New
fields are created to simplify answering of the questions. In many instances, a list of possible
answers is provided from which the user has an option of selecting one of the choices from the
list or entering a new value that is not on the list. Although much reformatting was done to
simplify and clarify the electronic scoresheet, at no instance was information was omitted. The
electronic scoresheet therefore reduces the complexity of filling out the document.

Second, the Graphical User Interface provides integration of the many parts of the
system. It displays results of a query for supporting information from both the external databases
and other web based sources. When answering each question, the user has an option of looking
up additional information related to that particular question. In the future, the electronic
scoresheet will be almost entirely filled out automatically using information filtered out from

other parts of the system.
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Finally, the electronic scoresheet has capabilities of automatically calculating the score
and selecting values from tables based on the user input. This eliminates tedious calculations by

hand and an understanding of the layout of the tables.

3.1.2 STRUCTURE OF THE ELECTRONIC SCORESHEET

Since the current procedure for preliminary site assessment undergoes constant change,
the format of the scoresheet is also subject to changes. When developing the current format of
the scoresheet document, flexibility was a main factor in determining the structure and
technology used to implement the system.

Currently, the scoresheet is broken into parts corresponding to physical aspects of the
environment: ground water, surface water, soil, air, in addition to two sections about the site and
the source of contamination, and a final conclusion section. Each one of the eight parts of the
electronic scoresheet corresponds to one section of the existing scoresheet document. The first
part asks for the name and address of the site and the investigator. Based on this information,
both external and internal databases are searched for relevant information that could be used to
fill out subsequent parts of the scoresheet. This part can be extended to allow logging into a
system.

The next two pages contain more detailed general information about the site and the
possible source of the contamination. Those pages will be filled out partially by the system,
based on the name of the site, and partially by the investigator. Based on this information, an
internal database is created that will help with filling out the following parts of the scoresheet.
Figure 3.1.2a shows an example of the electronic general information form.

The next four parts will provide the score for individual aspects of the environment,
including ground water, surface water, soil pathway, and air pathway. The user will be asked to
fill out all of the information that is not filled out automatically by the system. For some of the
questions, the user can do an additional search for information. For each of the pages, the
calculation of the score is automated, based on the answered questions. Figure 3.1.2b shows an
example of one secion of the electronic ground water pathway scoresheet.

The last part integrates all the information from the individual parts and the final score is
calculated automatically by the application. Figure 3.1.2c shows the electronic form of the final

score section.
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3.1.3 IMPLEMENTATION OF THE ELECTRONIC SCORESHEET

Implementation of Graphical User Interface

To provide flexibility to the user and the developer, the electronic scoresheet is a web-
based application. This grants platform independence and allows data to be stored on distributed
sites. The pages are created dynamically using CGI Perl script to allow (1) filling out default
values relevant to the site that are a result of the initial and sequential searches, and (2) provide
connectivity between the pages.

In its present state, the user is allowed to fill out the scoresheet only sequentially page by
page. The values from the previous sections are carried over to the following sections. The
system can be updated to allow the user to browse back and forth between the pages in any order.

HTML frames are used to implement this feature. One frame that contains an index of all the
pages allows the user to select any page at any instance, while the other contains the actual page.

The fields in each form are a part of the H-TML <FORM>. Text fields, check boxes,

radio buttons, text areas, and lists are used to present information. Most of the formatting of the
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pages is done through usage of the tags <TABLE> and <LIST>.

Upon pressing the “Next Page” button, the values of the fields are sent to CGI bin, where
the data is written into temporary files, and a new page is created. Writing information into a
temporary file is necessary because the HTML page itself has no capacityto store any
information. Thus upon exiting a page, all the information is lost and can not be recovered.
Pearl script was used for storing and reading back information to and from the temporary files.
This also allows the creation of dynamic pages with information from previous pages using

default values provided by the system.

Calculations and Automation of Tables

Java Applets are used to perform calculations on data from fields that are located on the
same web page. For example, scores for individual parts are calculated using Java Applets.
Parameters are sent from the HTML page to the Java Applet, which performs the operation and
displays the results in the Java Applet fields called “Score”. Based on the user input, appropriate
values from tables are automatically selected and displayed in the result fields.

Java Script would be an alternative technology to Java Applet, but currently it is only

supported by Netscape, and thus this application would be limited only to this particular browser.

Temporary Storage of Information

For temporary storage of the information entered on each HTML page, a temporary file is
created via CGI Perl script. The web browser has no way of storing information, so each time a
web page is exited, all the information that was on it will be lost. To recreate the page again with
all the values in the fields, the CGI Perl script reinstates this page using information from the
temporary files. Although not currently implemented this same method will also allow the user
to go back and forth between the pages in the future when it is anticipated that this feature will be

available.
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Session Registration and Garbage Collection upon Exit

Using CGI scripts to store temporarily information and to create web pages dynamically
to provide connectivity between the pages has a serious drawback, as this does not register
sessions of particular users. Thus, if at any time the user decides to exit the application other
than when the scoresheet is completed, there is no way to destroy the temporary files
automatically. This problem can be eliminated by sending all the information to a central

database, which requires building a bridge between the database and the CGI bin.

3.1.4 ALTERNATIVE IMPLEMENTATION SCHEME

Another way to implement the graphical user interface of the system is to use one Java
Applet for the entire scoresheet. Passing variables between the various parts of the scoresheet is
very easy, as all the variables are stored within one application. Since no temporary files are
necessary, the problem of garbage collection upon an unexpected exit could be eliminated, as
traces of Java Applets are destroyed when the application suddenly exits.

A serious drawback of using a single Java Applet for the entire scoresheet is its lack of
flexibility. Changing parts of the application is complicated, involving adding functions to
handle events, and recompiling the source code. Development of such a large size Java Applet is
also difficult to debug. Finally, creating the user interface is complicated, as the layout of the

web page is harder to control in Java Applet.

3.1.5 FUTURE RECOMMENDATION

In its final form, provided the information is available, the majority of the scoresheet can
be filled out automatically, and then it can be viewed and verified by the investigator. Upon
submission of the first page, a search for data will return necessary information that would assist
with filling out the entire scoresheet. The user will have a chance to request additional
information and check the confidence level of the source. This last function is already partially
implemented in the current version of the application for a limited number of questions. The

next two sections will cover the information search in more depth.
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In the future, if the site is to be used as a commercial site, a better way of storing
information than in temporary files will have to be created. Also, the problem of garbage file
destruction, that will result from an unexpected termination of the application, needs to be
addressed.

Creating a web-based application has many advantages. The user is no longer restricted to
a particular platform and does not have to worry about installation of the software, provided that

he/she already uses a web browser.

For more information on the graphical user interface of this system, refer to Lukasiak,
1990.
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3.2 Development of Internet Search Engine for Groundwater Pathway Criteria
List

Five years ago, the Internet was a word that many of us weren’t even familiar with.
Today, the Internet has become an integral part of our business, academic, and social everyday
environments. Because it has the potential to be a powerful tool in gathering, sorting, and
retrieving data, This explains the importance of the Internet in decision support systems.

Through the use of modern Internet search engine utilities, one can now sort through
millions of documents held in a large number of locations around the globe in one single mouse
click. There is an increasing number of commercial web sites now available to the public for the
purpose of finding documents on the Internet that contain key words or phrases that qualify the
information the user desires. Using these search engines in a decision support system gives the
user the opportunity to view documentation relating to the current decision at hand, which they

may possibly not have had access to in the past.

3.2.1 AVAILABILITY OF INFORMATION ON THE INTERNET FOR COMPLETION OF PA

SCORESHEETS

For the purpose of completing a PA Scoresheet for an environmental clean up, there are
many Internet web sites available to aid in the decision making process. These both general
websites', containing information which can be applied to virtually any clean-up site, and in
some cases specific websites, where information pertaining to only one particular clean-up
location can be found. It is important to note that in both cases, documents contained in the
website are maintained by the party owning that particular domain and the reliability of
information found is often indeterminate.

One example of a general website where non-site-specific information pertaining to
environment clean up can be found is maintained by the US Environmental Protection Agency

(EPA), “http://www.epa.gov/”. This site contains information varying from state and local

! A “website” is generally considered a domain location (i.e. www.epa.gov, www.mmr.org,

etc...) where any series of “web pages” (actual documents such as index.html, etc...) are located.
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environmental protection laws, to educational resources, to links to specific clean-up sites.
Because the EPA maintains this website, the information found here can be assumed to be
accurate and reliable. However, the final decision with respect to data reliability must be made
by the engineer completing the PA Scoresheet. Thus, it may be useful to contact the webserver

administrator to verify the status of the information found on a particular website.

3.2.2 ACCESSING INTERNET SEARCH TOOLS THROUGH THE USE OF COMMON GATEWAY

INTERFACE

As mentioned earlier, there are many Internet search utilities available free to the public.
Some examples of these include Excite (http://www.excite.com), Yahoo!
(http://www.yahoo.com), and Alta Vista (http://www.altavista.com). Each of these companies
has developed programs that search their extensive databases of URL’s (Universal Resource
Locators) to return a series of web pages that contain the search string queries entered by users.
In each case, the pages returned may vary due to differences in the databases maintained and the
search programs created by the different companies. For this reason, it may be desirable to use
multiple search engines in order to increase the chances of finding exactly the information
required. This is known as “metasearching”. An example of this technique can be found at
“http://metasearch.com/”.

Search engines, such as those listed above, use the Common Gateway Interface (CGI)>.
CGI protocol allows anonymous users to access and run programs located on their web server
and send the information back to the user’s web browser. Furthermore, the use of CGI allows
variables to be passed to these programs, as in the case of search strings or user names. The
usual method for accessing these search programs is through HTML forms where values for each
of the variables may be entered and the program may be run with a mouse or key click.
Alternatively, one may run the program directly by entering the variable names with their values
following the URL of the CGI program at the “Go to:” line of your web browser, or through the
Open URL dialog box. An example of this is:

http://search.yahoo.com/bin/search?p=common+gateway-+interface”.

Knowing how to access these search engines directly, HTML documents can be

2 For more information on Common Gateway Interface, see “http://hoohoo.ncsa.uiuc.edu/cgi/”.
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generated dynamically that contain links to specific search results pages, not just search engine
home pages. Using this one CGI program, the user can pass just one search string and have direct
access to results from a variety of commercial search engines. This places a wide variety of

Internet documentation relating to their search in one convenient location.

3.2.3 MULTI-KEYWORD SEARCHING

As anyone who has used an Internet search engine most likely knows, the search results
returned are sometimes not exactly the results being sought. Often, the user will have to wade
through a variety of unrelated web pages to find exactly what it is they are interested in finding.
This usually happens because one (or all) of the search words used may also be found in
documents pertaining to a completely different subject matter (an example of this is the word
“environment”, which could pertain to a wide variety of topics). In order to limit the pages
returned to only those pertaining to the exact topic being searched, it is often useful to
“parameterize” the search.

Mulit-keyword searching involves adding a series of search words to a search string
variable that will help to better describe the information sought. It is helpful if the words used
are likely not to be found on any site pertaining to a different subject matter. An example of this
would be to add the word “groundwater” to a search for the word “environment™. Sites
pertaining to topics such as “political environment” or “social environment” will most likely not
contain the word “groundwater”. Therefore, these unrelated sites will not appear at the top of
your search results window and the user need not bother wading through countless sites about
President Clinton or the newest craze.

Following are two examples from the Ground Water Pathway sheet of the PA Scoresheet
showing the questions asked, the call made to run the search program, and the list of keywords

used.
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Question: Are sources poorly contained?

HTML call: href="../../../scripts/gwp_test.pl?searchstring=MMR%2bgroundwater%2bGround%2bWater%2b
Groundwater%2bPlume%2bplume%2bcontamination%2bsource%2bcontained%2bMassachusetts%2bMilitary%2b
Reservation%2bwww.mmr.org" target=search

Keywords: MMR groundwater Ground Water Groundwater Plume plume contamination source contained

Massachusetts Military Reservation www.mmr.org

Question: Is waste quantity particularly large?

HTML call: href="../../../scripts/gwp_test.pl?searchstring=MMR%2bgroundwater%2bGround%2bWater%2b
Groundwater%2bPlume%2bplume%2bwaste%2bquantity%2bMassachusetts%e2bMilitary%2bReservation%2bwww
.mmr.org" target=search

Keywords: MMR groundwater Ground Water Groundwater Plume plume waste quantity Massachusetts Military
Reservation www.mmr.org

Figure 3.2.3a Example of Internet Search Engine

3.2.4 DISPLAYING RESULTS

As mentioned above, links to search results will be displayed in a web browser window
in HTML format. Because users will need to run the program many times (perhaps once for each
question answered), and will then need to return to the PA Scoresheet document window to
record their decisions, it is inconvenient to use the same browser window for both the scoresheet
and the search results. For this reason, when the search program is run, a new browser window
will be opened. This allows the engineer to follow long search paths without the hassle of going
back to the original PA Scoresheet document. Figures 3.2.4a and 3.2.4b show screen captures of
a theoretical user session, one with just the scoresheet browser window open, and one with both

scoresheet and search windows open.
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Ground Water Pathway

Ground Water Use Description
To be finished ....

Calculations for Drinking Water Populations Served by
Ground Water

To be finished....

Suspected Release

Yes Mo Unknown
€ € € Are sources poorly contained? Search the Internet

Is the source a type lkely to contirbute to ground water
o o S Interned
contarsination (£.g., wet lagoon)? Search the Intemet

C € Is waste quantity particularly large? Search the Internet

Figure 3.2.4a Ground Water Pathway Section of Electronic PA Scoresheet
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Figure 3.2.4b Electronic PA Scoresheet with Search Results Window

3.3 Development of Data Store Search Engine for Surface Water Pathway
Criteria List

3.3.1 THE DATA STORE SEARCH ENGINE’S ROLE IN THE SYSTEM

The data store search engine contains static links to data sources that are in a known,
standard format. This section of the system is diagrammed in F igure 3.3.1a, which is a cropped
section of Figure 2.4.1a. PA Scoresheet questions that can be answered by these data sources are
marked with a “Query” button placed next to them on the electronic scoresheets. This button
initiates the search of the appropriate data sources. These include data sources that are in a
parable standard format on the World Wide Web, on a connectable CD-ROM, or any other

source where the information is in a format that allows the computer to extract specific
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information from the database without the user’s help. Generally, this means that the data is held
in a spreadsheet or database format, as opposed to a written document, or a less formatted

information list.

User Information

Standard Format Databases |
Scoresheet

Figure 3.3.1a Data Store Search Engine System Diagram

The extent of the implementation of the data store search engine described here was
limited by the current availability of documents containing PA Scoresheet information in a
standard format. The environmental consultant on this project, Kenneth Till, was able to locate
one such data source; a United States Geological Survey (USGS) web site that provides water-
use information for fifty states in the US. For this project, the USGS data source file for the state
of Massachusetts was connected to the PA Scoresheets for the MMR.
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3.3.2 DESCRIPTION OF USGS DATA SOURCE

Each of the available USGS data source files contains information for a particular state in
the United States. The data were gathered in 1990, and placed in standard text files written in
spreadsheet format, with each row corresponding to a county in that state. Although the file
currently connected to the PA Scoresheet is for the state of Massachusetts, combining the
different state files into one countrywide file for conducting more generic queries would be an
easy task, if this system were to be used for different Superfund sites in the future.

The column headings of the data file are codes for the water-use data elements present. A
brief description of the file format is in Appendix B and a complete list of the water-use data
elements along with their codes and descriptions is given in Appendix C. The elements used in
the current system, together with the PA Scoresheet questions contained in Appendix A that they
have been used to answer are as follows:

e ps-popgw (total population served by the ground water in the area), used to answer questions
3 and 4 on page 8 of the PA scoresheet

e fo-totsw (total surface water used in millions of gallons per day), used to answer the first
question in the “Suspected Release” column of page 11 of the scoresheets

e do-sstot (total domestic water withdrawals), used to answer the first question in the “Primary
Targets” column of page 11 of the scoresheets

e ps-popsw (total population served by the surface water in the area), used to answer questions

4 and 5 on page 12 of the scoresheets
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3.3.3 MATCHING EXISTING DATA SOURCE INFORMATION WITH SCORESHEET QUESTIONS

Many of the questions on the scoresheet are currently unanswerable from existing data
sources. However, much of the required information could one day be compiled into a
spreadsheet or a database format.

For the system developed here, the scoresheet questions that have been linked to the
existing data stores will be distinguishable by a “Query” button placed next to them. Pushing the
button will open a new browser window that will display the results of the query. The results of
any queries run from that point forwards will also appear in the same browser window.

When the answer is received from the data source, some of the PA Scoresheet questions
require interpolation on the part of the user in order to translate the answer into relevant
scoresheet information. For example, with the question “Is surface water nearby,” (question 1,
column 1, page 11), the system currently returns the amount of surface water used in the area. If
this number is greater than zero, than the user will answer, “Yes,” and if not, “No.” Obvious
answers such as this are not automatically filled in by the system, however, inorder to ensure that
the user takes an active role in answering the question.

When the user pushes this “Query” button, they are actually executing a program that is
on the same server as the web page they are viewing. As mentioned in Section 3.3.2, the system
currently accesses a USGS file containing Massachusetts’s water-use information. It is
envisioned that when the system is complete, the user will log on to a particular account and
select the Superfund site that they wish to assess. This selection will automatically tell the
system which data files to access. The particular button pushed will tell the system which
question is being asked, and the program will then determine how to run the query for that
particular piece of information. The query will be run on the data source (also located at the
site). The information will be parsed into HTML so the web browser can read it, and post it for
the user.

It is important to note that for a particular scoresheet question, the program to execute the
query and the data source components of the system must be on the same server. However, this
server does not need to be the same server as that used for the main system user interface. This
means that if there is an organization that maintains a standard format data source, the program
to access their data will need to be on their server, otherwise their data files will need to be

downloaded to another server. If the source is public, there should not be a problem bringing
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data into a server controlled by EIDSS administrators. Ifit is a private data source, permission
must be obtained to access it. Once the permission is obtained, the relative locations of the data

source and the program can be easily placed as required.

3.3.4 CONCLUSION

In general, the nature of the information requested on the scoresheets is not conducive to
being placed in a database. It is far more likely that if data sources are created in the future,
whether they are text files on the web, or CD-ROMs, they will be in spreadsheet format, as the
one currently used to demonstrate the development of a data source search engine here. The
demonstration system that has been implemented in this project could be expanded to access
other text data sources very easily, with the addition of approximately ten lines of code. This
expansion will be simple, because the entire framework required to make this type of connection
has been completed. If data sources of other types are found, it is estimated that the amount of
code required to incorporate them will be similar. However, there will be some additional
configuring that the system administrator would need to perform. The difficulty of this process
will vary with the type of data source to be included in the search engine.

For more information on the the development of the data store search engine for the

surface water criteria list, refer to Mukhopadhyay, 1997.
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4.0 System Architecture For the Interactive Preliminary Assessment
Scoresheet Database

4.1 Overview

4.1.1 MOTIVATION

The feasibility of using databases located on the Internet and from local CD-ROM to
complete preliminary site assessment scoresheets is limited by the actual availability of
information from these data sources. One of the most useful sources of data may be previously
completed PA scoresheets. Once the proposed information system discussed in this project has
been used to complete one or more PA’s, a database of previous scoresheets will be available for
site comparisons. If a new site under investigation has characteristics that are in some way
similar to sites that have been studied previously, completion of the new PA may be facilitated
by referring to the database of these previous studies. Comparing new sites with completed
studies will provide an additional check for reliability and support for the current site under
assessment. This section summarizes the proposed architecture for an interactive database of PA
scoresheets for cross-site comparison. This architecture will enhance the utility of the currently
proposed decision support system. The database of scoresheets will additionally be used for
implementation of the executive information system as well, which may be referenced in Kuo,

1997.

4.1.2 DESIGN AND POPULATION OF DATA STORAGE

In order to take full advantage of the completed PA scoresheets, some data storage must
be developed to keep track of the completed studies. A relational database, which is a set of data
tables linked by common data fields, is well suited for this purpose because it can both adapt to
change and is efficient when good design principles are followed (Hawryszkiewycz, 1990).

Any number of commercially available relational databases can be used to develop the
tables that store the completed PA scoresheets. As more PA scoresheets are completed and
entered into the database, more information will be available for site comparisons and the
support of completion of other PA scoresheets. The best way to populate the database is to
provide a direct connection between the proposed information system that will allow storage of

user input provided over the Internet. The ease of accomplishing this task will depend on
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development of current and new technologies. For example, both Microsoft Access *97 and
Oracle provide interfaces to allow connection to their databases through the Internet, but they are
limited by the flexibility they provide with respect to the manipulation of the databases and are
difficult to set up.

4.1.3 DATABASE QUERIES AND COMPARISON CRITERIA

The database should be designed with particular queries or retrieval of information from
the interactive database in mind. Knowing what kinds of questions will be “asked” of the
database will affect the design of the tables and data fields. At a minimum, the database should
allow easy viewing of the various sections of the PA sections. These include General Site
Information, General Facility Information, Source Evaluation, Ground Water Pathway, Surface
Water Pathway, Air Pathway, Soil Pathway, and Scoring. The user should be able to select a
facility and site and then be able to view any of the mentioned sections.

The real benefit of the database will be derived from its ability to perform comparisons
between sites based on specific criteria such as geographic location, types of hazardous wastes,
type of facility or operations, and types of waste sources.

The most flexible option will be the selection of any type and number of parameters for
performing site comparisons. For example, sites could be ranked by both geographic location and
the type or number of similar hazardous wastes. An additional option of comparing sites by
individual sections (ground water, surface water, air, and soil pathways) will allow ranking of

sites based on answers within these sections of the PA.
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4.1.4 USING THE SYSTEM

To illustrate how the interactive database could be utilized, consider the case where the
geographic location is used as a parameter for comparison of sites. A geographic location
specified by latitude and longitude coordinates would first be entered. A query would then be run
outputting a listing of sites ranked by proximity to the specified geographic location.
Alternatively, the user could select to first choose the geographical location of a particular site.
The resulting query would return a specific number of sites ranked by proximity to the chosen
site. The use of the type of facility or operations, types and sources of wastes could be used in
similar fashion. The user explicitly inputs a value for which the sites are ranked, or the user
selects a site on which to run a comparison. In the case where comparisons are based on
individual sections of the PA scoresheet, such as the ground water pathway or surface water
pathway, a completed or partially completed PA will have to be selected first as the basis for the
comparison. The result of all of these queries will be a listing of the most similar PA scoresheets.
The user will then be able to select any of the sites returned by the query and then view the

contents of the completed PA for the selected site.

4.1.5 MAKING USE OF THE RESULTS

If a facility is located very near some other site or has been contaminated by the same
hazardous substances, or is similar in any other way to another sites, then the user may find it
useful to peruse the information that was used to fill out the completed scoresheets of previous
sites. The most useful information may be found in the “memo” sections contained in each of the
major sections of the PA scoresheet. These sections, which give further explanation as to the
rationale behind answering some of the questions, may cause whomever is responsible for
completing the current PA scoresheet to think of some factors that are not explicitly covered by
the PA scoresheet questions themselves. Additionally, where sites share particular
characteristics, the scoresheets can be compared to see if the data are reasonable. For example, if
two sites were located very near each other, it would be expected that the population distribution

recorded in both scoresheets should be similar as well.
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4.1.6 INTERACTIVE DATABASE ORGANIZATION

The rest of this chapter describes the system architecture for building an interactive
database of preliminary assessment scoresheets for cross-site comparison. The information given
here is intended to be independent of the system implementation, while Chapter 5 provides an
example implementation of the system using the relational database, Microsoft Access 95.

In what follows, an explanation of the basic fundamentals of relational database design
followed by a description of the preliminary assessment scoresheet database. An introduction to
the Structured Query Language is then presented to provide an understanding of how to use the
database in order to make site comparisons. Finally, this description of the system architecture is
concluded by explaining the Structured Query Language statements that would be used to

perform the site comparisons in the database.

4.2 Information System Design - Relational Databases

Although the preliminary assessment database is based on a standard government form, it
is important to allow the flexibility to modify the design both during the development of the
database and in the future. It is equally important to have an efficient design for storage and
retrieval of data. The relational database model can both adapt to change and is efficient when
good design principles are followed (Hawryszkiewycz, 1990). This section will discuss how to
design a good relational database. Section 4.3 will describe the design of the preliminary

assessment scoresheet database.

4.2.1 A NON-RELATIONAL DATABASE EXAMPLE

If someone were asked to design a way to store information about a site that was

undergoing preliminary assessment, part of the database might look like Figure 4.2.1a.
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PreliminaryAssesment Table

Site Site Address Facility  Facility Address {azardous  Hazardous
Name Name Waste #1 Waste #2
MMR 3450 Herbert Rd. 6787 Worcester St.
Bourne, MA 02542 Barnstable, MA 02541
MMR 3450 Herbert Rd. SD-5 8984 Newbury St. PCE EDB
Bourne, MA 02542 Barnstable, MA 02541
MMR 3450 Herbert Rd. FS-12 4444 Hayway Rd TCE PCE
Bourne, MA 02542 Falmouth, MA 02541
Oroville | 4500 Santiago St. LF-1 6775 Butte Wy. TCE EDB
Army Oroville, CA 95966 Oroville, CA 95966
Airfield
Oroville 4500 Santiago St. Cs-10 7456 Chico St. VCL TCL
Army Oroville, CA 95966 Marysville, CA 95968
Airfield

Figure 4.2.1a Non-relational Database model for Preliminary Assessment

In this example, the site name and location is followed by the name and location of a facility
located on the site and a list of hazardous wastes suspected to have been released in this facility.
The assumed relationships are that sites can contain different facilities, while facilities contain a
number of suspected hazardous wastes. The next section will explain why this is not an efficient
way to store the information about the preliminary assessment in this form, but this example
introduces a couple of basic concepts about storing information in a database. Figure 4.2.1a is an
example of a “table” consisting of a set of columns and rows. A column represents a data
element present in the table, while a row represents an instance of a record, or entry, in a table.
Site Name, Site Address, and Facility Name can be thus be referred to as data elements or fields.
Each data field holds the same data type. Both Hazardous Waste elements, for example, may
only contain abbreviations for some kinds of hazardous waste. Even without employing a
relational database model, and without a clear understanding of good design principles, however,
this database is deficient in a number of ways.

The rest of this section presents the basic database design techniques to improve the
current database design. Figure 4.2.1 is an example of a very rigid database design, where data is
stored redundantly and data fields are more complex than they should be. When designing a
relational database, any redundant storage of data is to be avoided. By using multiple tables
connected by certain relationships, the database is allowed to maintain its flexibility. Flexibility

in queries is achieved by keeping the data fields simple. Lastly, certain techniques are used to
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ensure the “data integrity” of the database.

4.2.2 AVOIDING DATA REDUNDANCY

One of the goals of good database design is to minimize the of storage of redundant data.
There are two reasons why this is desirable. The overall size of the database increases as the
number of records in the database increases. This makes the management of information more
difficult. Thus, performing searches and retrieving specific pieces of information takes more time
and consumes greater computer memory and processing resources. Secondly, if data is stored in
more than one location, any modification of the data will be necessary for every instance of the
data. For this reason, it is highly desirable to store information only once.

In Figure 4.2.1a, the name and address of the site is recorded in each row or record in the
table. Recording this information is not only inefficient in terms of trying to minimize the size of
the database, but if the site addresses had been entered incorrectly or if we wanted to refer to the
site names by an alternate name, every instance of the site name and address would have to be
changed. This could be quite an unwieldy task if there were many records stored in this database.

The solution to this problem is to break the table into two tables that are connected by a

key. Figure 4.2.2a shows the improved design which includes one more data field called SiteID.
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SiteInformation

SiteID  Site Name Site Address
MMR 3450 Herbert Rd.
Bourne, MA 02542
2 Oroville 4500 Santiago St.
) Army Airfield | Oroville, CA 95966
Link Between tables

FacilityInformation
SitelD Facility  Facility Address Hazardous
Name Waste #1

6787 Worcester St.
Barnstable, MA 02541
1 SD-5 8984 Newbury St. PCE EDB
Barnstable, MA 02541
1 FS-12 4444 Hayway Rd TCE PCE
Falmouth, MA 02541
2 LF-1 6775 Butte Wy. TCE EDB
Oroville, CA 95966
2 CS-10 7456 Chico St. VCL TCL
Marysville, CA 95968

Hazardous
Waste #2

Figure 4.2.2a Avoiding Redundancy -Break Table into Two Separate Tables

It is through the SiteID that the information between the two tables is linked. Now when
changes need to be made to the information in the site table, they only need to be performed once
since the information resides in a single location. The concept of the key is central to relational
database design and provides the solution to the problem of redundancy. In the SiteInformation
table, the SitelD is called the primary key because its value uniquely identifies every record in
the SiteInformation table. That is, there is only one occurrence of each value of the SiteID. The
site address could also be used as a primary key. The choice of which data field is identified as
the primary key is largely arbitrary, but it is generally more convenient to use a simpler data
field. Links between tables are made between primary keys in one table and foreign keys in
another. In the above example, the SiteID in the FacilityInformation is the foreign key.

In the current design, the FacilityInformation does not contain a convenient primary key.
SiteID is not a primary key because there are multiple instances of the same value (e.g. there are
three 1’s and two 2’s). Nor can the Facility Name be used as a primary key since there are two
instances of LF-1. The address could be used as the primary key, but, as was mentioned earlier,
simple data fields are more convenient to provide links between tables. The combination of two

columns from the FacilityInformation table could uniquely determine its records, such as SiteID
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and Facility Name, but it would be simpler if one column could be identified as the primary key
so that other tables could be linked to the FacilityInformation table. One common way to
introduce a primary key into a table is to simply add another data field containing unique values.

The data field Fac/SiteID has been added to the FacilityInformation table in Figure 4.2.2b.

FacilityInformation

Fac/SitelD  SiteID  Facility Facility Address Hazardous  Hazardous

Name Waste #1 Waste #2

1 LF-1 6787 Worcester St.

Barnstable, MA 02541

2 1 SD-5 8984 Newbury St. PCE EDB
Barnstable, MA 02541

3 1 FS-12 4444 Hayway Rd TCE PCE
Falmouth, MA 02541

4 2 LF-1 6775 Butte Wy. TCE EDB
Oroville, CA 95966

5 2 CS-10 7456 Chico St. VCL TCL
Marysville, CA 95968

Figure 4.2.2b Introduction of Primary Key

The tradeoff, however, is that this requires more data storage at the expense of the ease of linking

tables.

4.2.3 ESTABLISHING TABLE RELATIONSHIPS

When multiple tables are used and linked through keys, it then becomes necessary to
establish the type of relationships between the tables. Figure 4.2.3a shows the relationship

between the SiteInformation and FacilityInformation table.
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SiteInformation

SitelD Site Name  Site Address

1
Link Between tables

o FacilityInformation

A

Figure 4.2.3a Many-to-One Relationship

The “one” and “infinity” markers indicate that for every site there can exist multiple facilities.
The other type of relationships that are possible are many-to-many and one-to-one. An example
of a one-to-one relationship will exist between the FacilityInformation table and the
GroundWater-Scoresheet table. Assuming that each facility only undergoes one preliminary
assessment, there will only be one table that holds the data related to completing the Ground
Water Scoresheet. Figure 4.2.3b shows the one-to-one relationship where each table contains the

same values for the Fac/SitelD.
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FacilityInformation

Fac/SitelD  SiteID  Facility Facility Address Hazardous Hazardous
Name Waste #1 Waste #2
6787 Worcester St.
Barnstable, MA 02541
2 1 SD-5 8984 Newbury St. PCE EDB
Barnstable, MA 02541
3 1 FS-12 4444 Hayway Rd TCE PCE
Falmouth, MA 02541
4 2 LF-1 6775 Butte Wy. TCE EDB
Oroville, CA 95966 ‘
5 2 CS-10 7456 Chico St. VCL TCL
Marysville, CA 95968
1
1 GroundWater-Scoresheet

1 50 0 15 60
2 0 0 15 20
3 50 25 35 80
4 100 50 20 0

Figure 4.2.3b One-to-One Relationship

The one-to-one relationship between these tables means that they could actually be joined into
one larger table, but it is considered better design conceptually to keep related data items together

in separate tables.

4.2.4 MAINTAINING FLEXIBILITY

Using the updated tables shown in Figure 4.2.2a, the FacilityInformation table could be
improved even further. The FacilityInformation table currently contains two data fields for
recording the names of hazardous wastes suspected to have been released at the facility. How
would the data be stored if the facility contained only one hazardous waste, or more than two
hazardous wastes? In the first case, the second column could just be left blank resulting in wasted
space. In the case where there are more than two hazardous wastes, an additional record with the
same Fac/SitelD, Facility Name, Address would be entered. As discussed earlier, we want to

avoid storing redundant data wherever possible, so a better method should be devised to handle

49



both of these situations.

The way to do this is to break the FacilityInformation table into two separate tables.

FacilityInformation
Fac/SiteID  SiteID  Facility Facility Address
Name

6787 Worcester St.
Barnstable, MA 02541

2 1 SD-5 8984 Newbury St.
Barnstable, MA 02541

3 1 FS-12 4444 Hayway Rd
Falmouth, MA 02541

4 2 LF-1 6775 Butte Wy.
Oroville, CA 95966

5 2 CS-10 7456 Chico St.
Marysville, CA 95968

1

o  FacilityHazardousWaste

Hazardous
Waste

Fac/SitelD

1.2 DCE
PCE
EDB
TCE
PCE
TCE
EDB
VCL
TCL

NN BB W]W R =] —=]—

Figure 4.2.4a Making Tables More Flexible

Notice that in the FacilityHazardousWaste table that LF-1 now holds three hazardous
wastes, while SD-5 only has one recorded hazardous wastes. There are no blanks spaces and no
redundancy of data. Only by splitting the table was this flexibility allowed. Again, the tradeoff is
that the database now contains an extra table where the Fac/SiteID needs to be recorded for every

record.
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4.2.5 KEEPING THE DATA FIELDS SIMPLE

The facility address can be broken down into street address, city, state, and zip code. This
will prove to be useful when performing queries on the data. A complete description of queries is
discussed in the next section, but the definition of a query as simply retrieving the values of
specified fields satisfying specified conditions will be sufficient for now. If the user wanted to
review the list of facilities located in a particular city, a data field containing the city name would
need to exist. Figure 4.2.5a shows this breakdown of the FacilityInformation field Facility

Address.

FacilityInformation

. A
1 1 LF-1 6787 Worcester St. | Barnstable | MA 02541
2 1 SD-5 8984 Newbury St. Barnstable MA 02541
3 1 FS-12 4444 Hayway Rd Falmouth MA 02541
4 2 LF-1 6775 Butte Wy. Oroville CA 95966
5 2 CS-10 7456 Chico St. Marysville | CA 95968

Figure 4.2.5a Keeping Data Fields Simple

The principle of reducing data fields into their simplest elements should be applied to
data fields that contain the processing of any other fields as well. There is no need, for example,
to keep any kind of “total” data fields if the values are the result of performing some
mathematical operation on other data fields. When all data fields contain only one piece of data

the table is referred to as having achieved first normal form (Hawryszkiewycz, 1990).

4.2.6 OTHER RELATIONAL DATABASE DESIGN PRINCIPLES

There are two additional issues involved in designing a good relational database. Both
deal with relationships between tables. The enforcement of referential integrity refers to ensuring
that the value entered into the foreign key of one table actually exists as one of the values of the
primary key in another table. For example, the enforcement of referential integrity would not
allow the record with Fac/SitelD in Figure 4.2.6a to be entered into the FacilityInformation table

based on the records contained in the Site Information table.
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SiteInformation

SitelD  Site Name Site Address

1 MMR 3450 Herbert Rd.
Bourne, MA 02542
2 Oroville 4500 Santiago St.
Army Airfield | Oroville, CA 95966
1
00 FacilityInformation
D
1 1 LF-1 6787 Worcester St. | Barnstable | MA 02541
2 1 SD-5 8984 Newbury St. Barnstable | MA 02541
3 1 FS-12 4444 Hayway Rd Falmouth MA 02541
4 2 LF-1 6775 Butte Wy. Oroville CA 95966
5 2 CS-10 7456 Chico St. Marysville | CA 95968
6 3 CS-4 6666 Invalid Wy. Mistake MA 02541

Figure 4.2.6a Enforcing Referential Integrity

Because there is no record in the SiteInformation table with a SiteID of 3, this is an invalid entry.
Enforcing referential integrity is a specific way to ensure the data integrity of the database.

The second relationship issue involves eliminating many-to-many relationships. When
many-to-many relationships exist between tables, it becomes impossible to avoid redundant
storage of data. This will become clearer after review of the structure of a set of tables where the
many-to-many relationships have been replaced by one-to-many relationships. Figure 4.2.6b

shows such an example.
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FacilityInformation

0 FacilityHazardous

ool HazardousWastes
Hazardous ID Hazardous Waste Abbreviation

Figure 4.2.6b Eliminating Many-to-many Relationships

In Figure 4.2.6b, the table FacilityHazardous has been created to record the hazardous wastes
contained at each facility. This table eliminates the many-to-many relationship that previously
existed betweeen the FacilityInformation table and the HazardousWastes table. To see why the
FacilityHazardous table was created, imagine, that the table HazardousWastes was directly
connected to the table Facilitylnformation. Some data field must be created to act as the key that
would join the two tables. In the first solution, a HazardousID could be added to the
FacilityInformation table. The problem however is that this does not allow the recording of
multiple hazardous wastes contained on one facility without rerecording all of the same facility
information for each hazardous waste. The alternative would be to connect the two tables through
a Fac/SitelD field added to the Hazardous Wastes table. However, the same problem of storing
redundant data would occur whenever the same hazardous waste was stored at different sites. A
record would be needed for each facility even though the hazardous waste information (stored in
the data fields HazardousID, Hazardous Waste, and Abbreviation) would stay the same.

With an understanding of the principles of relational database design, the specific design

of the preliminary assessment scoresheet database can now be presented.
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4.3 Database Design for Preliminary Assessment Scoresheets

The Preliminary Assessment Scoresheet is broken into seven sections, as seen in Figure

4.3a.

Preliminary Assessment Scoresheets

A. General Information E. Soil Exposure Pathway
B. Source Evaluation F. Air Pathway
C. Ground Water Pathway G. Site Score Calculation

D. Surface Water Pathway

Figure 4.3a Sections of the Preliminary Assessment Scoresheet

The architecture presented here does not specifically include the last three sections, Soil
Exposure Pathway, Air Pathway, or Site Score Calculation. The Site Score Calculation includes
information that is entirely based on data recorded in other tables, so does not require the
inclusion of any tables devoted to Site Score Calculations. The Soil Exposure Pathway and Air
Pathway sections are very similar to the Ground Water Pathway and Surface Water Pathway
sections. Providing descriptions of all four tables would mean a great deal of redundancy in
anexplanation of the design. Therefore, only the Ground Water Pathway and Surface Water
Pathway are discussed in this report. The flexible nature of relational databases, however, easily
allows the addition of further tables.

This section discusses the design of the tables, data fields, and relationships between
tables for the preliminary assessment scoresheets. Refer to Appendix A to see the actual
Preliminary Assessment Scoresheets. Figure 4.3b shows the complete set of tables, data fields,
and relationships between tables. This section explains the rationale for the architecture

presented in Figure 4.3b.
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The database consists of sets of general information tables, tables specific to the various
pathways, and supporting tables that restrict values to be entered in certain data fields. All of
these tables will be explained in the remainder of this section.

A number of links shown in Figure 4.3a go through other tables. These “links™ are not
meant to infer any type of relationship between these tables. The links pass through other tables

simply because of space constraints in the figure.

4.3.1 GENERAL INFORMATION TABLES

The General Information section of the PA scoresheet is used to provide a site
description, operational history, and discuss probable waste substances of concern. Although the
PA Scoresheet contains a General Information section that is not particular to a “site” or
“facility”, the database has been designed to accommodate the existence of sites that contain
numerous facilities. The Massachusetts Military Reservation contains the facilities, Ashumet
Valley, LF-1, and SD-5, for example. The one-to-many relationship that exists between the
GeneralSiteInformation and GeneralFacilityInformation tables is shown in Figure 4.2.b through
the common data field SiteID. Referential integrity should be enforced between these tables.
That is, no SiteID should be entered in the GeneralFacilityInformation table that does not
correspond to a site record in the GeneralSiteInformation table. The GeneralFacilityInformation
and GeneralSiteInformation tables do not contain exactly the same data fields since some data
fields are unique to each site, thus do not need to be stored along with each facility record.

The GeneralFacilityInformation table contains the field Fac/SiteID that is used to connect
almost every other table in the database to a particular site and facility. Because so many of the
other tables in the database contain a Fac/SiteID, the GeneralFacilityInformation table is a central

one in the database.

Type of Operations

Most of the names in these tables clearly define what information they hold, but a few
require further explanation. The OpCode data field in both tables is used to connect to another
table called TypeofFacility/Operations located just below the GeneralFacilityInformation table in
Figure 4.3b, whose records consist of an id (code and id are used interchangeably) and the type

of operation or activities that characterize the site or facility. Figure 4.3.1a shows a sample of
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records that could be contained in the TypeofFacility/Operation table.

Facility/Operation

Aircraft operations

Aircraft maintenance

Aircraft support

Aircraft operations, maintenance, and support
Mechanized Army Training

Army Maneuvers

Mechanized Army Training, maneuvers, and support

NN N AW~

Figure 4.3.1a Sample of TypeofFacility/Operation Table Records

Any descriptions for the type of operations could be added to this table. Referential integrity is
enforced between the “Generallnformation” tables and the TypeofFacility/Operation table to
ensure that only valid types of operations are entered in the Generallnformation tables. Because
any one description of a type of operation can apply to a variety of sites and facilities, a one-to-
many relationship exists between the TypeofFacility/Operations table to the Generallnformation

tables.

Prior Spills Table

The General Information section of the PA scoresheets asks for the history of prior spills
at the site being investigated. A GenerallnformationPriorSpills table located in the lower left
hand corner of Figure 4.3b is created to hold this information. This table contains the data field
SpillID to act as a primary key, a SiteID to associate it with a particular site, a Source Type
whose description is contained in the SourceTypes table, and finally a Prior Spills data field
which is a verbal description of the details of the spill. The Source Type table contains the
primary key Spill ID, and a second field which is a text description of the type of the source.
Figure 4.3.1b shows the records that make up the Source Type table.
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Source ID Source Type

1 Landfill

Surface Impoundment

Drums

Tanks and Non-Drum Containers
Contaminated Soil

Pile

Land Treatment

Other

[=-] RN ] e ) ROL] IE-N RUS ] I 8}

Figure 4.3.1b All Records Contained in the Source Type Table

The definitions of these source types are explained in the PA scoresheets in Appendix A.

Investigation Tables

It is also necessary to record information about those responsible for performing the
preliminary assessment investigations. The InvestigatorInformation and Investigations tables
both located directly above the GeneralFacilityInformation table in Figure 4.3b are used for this
purpose. The InvestigatorInformation table keeps track of the Agency/Organization, Investigator
Address, etc. while the Investigations table keeps track of which agency was responsible for the
investigation, the name of the main investigator and the date of the investigation. In the
GeneralFacilityInformation table, an InvestigationID is included to associate the site and facility

with a particular investigation.

Facility Hazardous Wastes

The last information that is recorded in the General Information section of the PA
scoresheet is a description of the hazardous wastes that may have been stored, handled, or
disposed of at the facility. The FacilityHazSub table (see top left hand corner of Figure 4.3b)
consists of a Facility Hazardous Waste ID used as a primary key, Fac/SiteID, HazardousID
which is a link to a list of Hazardous wastes listed in the records of the HazardousSubstances
table, and a StateID. The StateID refers to the HazardousWasteStates table listing the possible
combinations of storing, handling and disposing hazardous wastes. Similar to the
TypeofFacility/Operations and SourceType tables, the HazardousWasteStates tables simply
restricts the values that are entered in other tables to the set of records contained within these

tables. These tables are not actually required in the database, but it is one method in which to
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restrict entries in data fields to a particular set of values. For example, the HazardouseStateID
field of in the FacilityHazSub table may only contain the values in the HazardousWasteState

table as in Figure 4.3.1c.

Stored

Handled

Disposed

Stored and Handled

Stored and Disposed

Handled and Disposed

Stored, Handled, and Disposed

—

NN | W]

Figure 4.3.1¢ Restricted Values for data field StateID

4.3.2 SOURCE EVALUATION TABLES

The Source Evaluation section of the PA scoresheets is used to describe the various
sources of waste generation. This description includes the type of source, physical
characterization and relevant quantities. Because any facility may have multiple sources of
waste, there is a one-to-many relationship that exists between the GeneralFacilityInformation and
SourceEvaluation tables. The SourceEvaluation table consists of a SiteSourcelD used as the
primary key, SourceNumber which starts at “1” for the first waste source being described for a
facility, Fac/SiteID, and other information that is required in the Source Evaluation section of the
PA scoresheet.

The SourcelD in the SourceEvaluation table is restricted to the values contained in the

SourceTypes table that contains the records shown in Figure 4.3.1b.

4.3.3 GROUND WATER PATHWAY TABLES

The Ground Water Pathway is used to record information about the possible threat to the
environment or human health by way of the ground water. In this section, information about
nearby ground water usage, stratigraphy, aquifers, rainfall, drinking water populations, etc. is
gathered.

The first table used to record information about the ground water pathway is the Ground-
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Water Generallnformation table. In this table, information about stratigraphy (data field,
Stratigraphy), aquifers(data field, Aquifers), and several other parameters relevant to questions
that are actually asked in the scoresheet section are stored. The data fields Depth to Aquifer,
Blended System?, Exposed Population, and Not Exposed Population are recorded in the
GroundWaterGeneralInformation table rather than the Ground Water-Scoresheet table so that
only numeric values are recorded in the GroundWater-Scoresheet table. This is done simply to
keep the contents of the “score” sheet table consistent with its name. The distribution of
municipal and private wells within a 4-mile radius is maintained by the GroundWater-Wells
table.

This first data field of this table is a DistancelD, which specifies a distance interval away
from the center of the facility where the well is located. Figure 4.3.3a shows the records in the

table 4Distancelntervals that define the possible distance intervals.

1 0 -1 mile
2 1- 2 mile
3 2-3 mile
4 3-4 mile

Figure 4.3.3a Distance Intervals in 4Distancelntervals Table

The next data field in the table GroundWater-Wells is the Fac/SiteID which links the record to a
particular Facility and Site. This is followed by the data field Population, the population served
by the well within the specified distance, then the data field Flow(cfs), the amount of water
serving the population, and finally the data field WellType, which is restricted to take on either
the value “private” or “municipal”.

The next two tables in the ground water section are the GroundWater-PrimaryTargets and
GroundWater-SuspectedRelease. Both of these tables are used to complete the Ground Water
Pathway Criteria List on the preliminary assessment scoresheet. This section is used as a guide in
developing hypotheses concerning the occurrence of a suspected release, and the exposure of,
specific targets to a hazardous substance. Each of these two tables simply contains data fields

that correspond to the questions requiring “yes”, “no”, or “unknown’ answers. Each table also

includes a data field called SummarizeRationale where the investigator may record at length
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his/her reasoning for suspecting a hazardous waste release in the Ground Water-SuspectedRelease
table together with the reasoning for specifying a certain well as a primary target of concern in
the GroundWater-PrimaryTarget table. These tables also include a Fac/SitelD.

Finally, the table GroundWaterScoresheet consists of data fields that are used to calculate
a final Ground Water Pathway Score. Referring to the Ground Water Pathway Scoresheet in the
Appendix A, the data fields in this table correspond directly to all of the subscores contained in

this section.

4.3.4 SURFACE WATER PATHWAY TABLES

The design of the tables for the Surface Water Pathway section of the PA scoresheets is
very similar to the Ground Water Pathway section. For this section there exist corresponding
tables for General Information, Primary Targets, and Suspected Releases. The main difference is
the break down of the Surface Water Scoresheet into two separate tables. One holds information
relating to the Human Food Chain Threat and Environmental Threat, while the other is the
Likelihood of Release (and Drinking Water Threat) table.

The design principle of storing only data values used to calculate a total surface water
score was used in this case so that the Surface Water-Generallnformation table contains data
fields that store answers to some of the questions in the Surface Water Pathway Scoresheet. In
addition, the Surface Water-GeneralInformation table contains a Surface Water Sketch, which is
an image showing the runoff route, intakes, fisheries, sensitive environments, etc.

The SurfaceWater-PrimaryTarget and SurfaceWater-SuspectedRelease tables consist of a
series of data fields to store the “yes”, “no”, and “unknown” values to the questions on the
Surface Water Pathway Criteria List. Similar to the Ground Water tables, these tables also
contain a Summarize Rationale data field for an explanation of suspecting a hazardous waste
release through the surface water and an explanation for specifying a certain location or
population as a primary target that may have been exposed to the hazardous waste.

The table SurfaceWater-LikelthoodofReleaseSS consists of five data fields corresponding
exactly to the five scores recorded on this section of the scoresheet. These data fields are called
Likelihood, Primary Target, Secondary Target, Nearest Intake, Resources, and Total. The table
SW-Waterbodies-DrinkingWaterThreat is used to hold information about the drinking water
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intakes which is a part of this section of the scoresheet. This table consists of the data fields
Intake Name, WaterBodylID, Flow(cfs), People Served, and Primary, which takes on the values
of either “yes” or “no” indicating whether or not the intake is a primary target. The WaterBodyID

is a link to the table WaterbodyTypes, which contains the records shown in Figure 4.3.4a

River
Estuary
Lake
Stream
Canal
Pond
Bay

—_—

NN AW

Figure 4.3.4a WaterBodyType Table Records

The tables SurfaceWater-HumanFoodChainSS and SurfaceWater-EnvironmentThreatSS
are very similar to the Surface Water-LikelihoodofReleaseSS that was just described. They
contain data fields matching exactly with the scores required in these sections of the scoresheet.
While the “Drinking Water Threat” section includes a list of Water Intakes that was recorded in
the SW-Waterbodies-DrinkingWaterThreat, both the Human Food Chain Threat and
Environment Threat scoresheets have subsections listing information about fisheries and
sensitive environments, including their names, the amount of flow, and the water body type. All
of this information is stored in the table SW-WaterBodies-HumanFd/EnvThreat that includes a
data field called Type to specify whether it is referring to a “fishery” or “sensitive environment”,

which are the only allowed values for data field called Type.

4.4 An Introduction to the Structured Query Language

Once the data fields, tables, and relationships between tables have been created, it is then
possible to perform certain operations or queries on the database. For example, facilities that
contain a particular hazardous waste may be of particular interest. How does one retrieve just the
desired information from all of the data stored in the database tables? The structured query
language (SQL) is used to accomplish such a task. SQL is based on the relational model of
database management proposed in 1970 by Dr. E.F. Codd (Patel and Moss, 1996). Although
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SQL involves the creation and modification of tables, this section will outline the basics of
performing queries in SQL. The specific SQL statements that are a part of the preliminary
assessment database will be presented in the next section.

Figure 4.4a, which is simply a copy of Figure 4.2.5a, is shown again here to be used as an

example for making some sample SQL statements.

1 1 LF-1 6787 Worcester St. Barnstable MA 02541
2 1 SD-5 8984 Newbury St. Barnstable | MA 02541
3 1 FS-12 4444 Hayway Rd Falmouth MA 02541
4 2 LF-1 6775 Butte Wy. Oroville CA 95966
5 2 CS-10 7456 Chico St. Marysville | CA 95968
6 3 Cs-4 6666 Invalid Wy. Mistake MA 02541

Figure 4.4a Table Used for Illustration of SQL

4.4.1 SINGLE TABLE QUERY

Suppose one wishes to see a list of facilities located in the state of Massachusetts.
To do this we would make use of SQL’s primary command SELECT. To illustrate the use of the
SELECT statement, consider the following syntax of the SELECT statement:

SELECT column_names
FROM table names
WHERE predicates

The result of the following SQL statement:

SELECT Facility Name
FROM FacilityInformation
WHERE State = “MA”

would return the following result:
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LF -1
SD-5
FS-12
CS-4

Figure 4.4.1a Simple SQL Result

Suppose we wanted to see the list of facilities in alphabetical order. The ORDER BY directive is

used to accomplish this. The new SQL statement becomes:

SELECT Facility Name
FROM FacilityInformation
WHERE State = “MA”
ORDER BY Facility Name

As expected, the result of this statement is:

Facility Name

CS-4
FS-12
LF-1

SD-5

Figure 4.4.1b Sorting in SQL

The default sorting order is ascending. To sort the records in descending order append the
keyword DESC at the end of the ORDER BY statement.
To return all data fields within in a table, simply use a “*” as in:

SELECT *
FROM FacilityInformation
WHERE State = “MA”

The result of this statement would be:
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1 1 LF-1 6787 Worcester St. Barnstable MA 02541
2 1 SD-5 8984 Newbury St. Barnstable | MA 02541
3 1 FS-12 4444 Hayway Rd Falmouth MA 02541
6 3 CS-4 6666 Invalid Wy. Mistake MA 02541

It is also possible to select multiple data fields separated by commas in the SELECT statement:

Figure 4.4.1c Selecting All Data Fields

SELECT Facility Name, City
FROM FacilityInformation
WHERE State = “MA”

returning the following result:

LF-1 Barnstable
SD-5 Barnstable
FS-12 Falmouth
CS-4 Mistake

Figure 4.4.1d Selecting Multiple Data Fields

4.4.2 MULTIPLE TABLE QUERY

A slightly more complicated query, which would involve two related tables would be to
list the names of facilities belonging to the sitt MMR. To construct this query it is necessary to

know how the tables are linked. Figure 4.4.2a shows the two tables that contain the necessary

information to perform the query.
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SiteInformation

Site Name Site Address
1 MMR 3450 Herbert Rd.
Bourne, MA 02542
2 Oroville 4500 Santiago St.
Army Airfield | Oroville, CA 95966

FacilityInformation
Fac/SiteID  SiteID  Facility  Street Address State

Name

1 1 LF-1 6787 Worcester St. | Barnstable | MA 02541

2 1 SD-5 8984 Newbury St. Barnstable | MA 02541

3 1 FS-12 4444 Hayway Rd Falmouth MA 02541

4 2 LF-1 6775 Butte Wy. Oroville CA 95966

S 2 Cs-10 7456 Chico St. Marysville | CA 95968

6 3 CS-4 6666 Invalid Wy. Mistake MA 02541

Figure 4.4.2a Tables for Multiple Table SQL Illustration

Data fields from two different tables are required to perform the query. Dot notation is
used to reference a data field within a table as in:
“table name”.”data field name”
The connection between the two tables is accomplished by using the directives INNER JOIN and
ON. The following SQL statement would return the desired result:

SELECT FacilityInformation.[Facility Name}

FROM SiteInformation INNER JOIN FacilityInformation ON
SiteInformation.SiteID = FacilityInformation.SiteID

WHERE SiteInformation.[Site Name] = “MMR”

As can be inferred from the example, INNER JOIN is used after the FROM keyword and uses

the following syntax:

FROM tablel name INNER JOIN table? name ON table!l name.datafield]
= table2 name.datafield2
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In order for this to be a valid SQL statement, datafieldl and datafield? do not have to have
exactly the same name (i.e. SiteID), but they do have hold values of the same data type. Common
examples of data types are numbers, dates, or text. The SQL statement above would return the

result:

LF -1

SD-5
FS-12

Figure 4.4.2b Multiple Table SQL Result

4.4.3 VARIABLES, NEW TABLES, AND AGGREGATE FUNCTIONS

It is often very useful to perform basic mathematical operations on different data fields or
columns. These operations are possible in SQL. The result of these operations may be stored in
variables using the keyword AS. Figure 4.4.3a will be used as an example to show some basic
calculations.

GroundWater-Scoresheet

1 300 250 500 60
2 500 250 400 150
3 500 250 600 200
4 400 250 200 150

Figure 4.4.3a GroundWater-Scoresheet Sample Records

The SQL statement:

SELECT Fac/SitelD, (LikelihoodScore + PrimaryScore + SecondaryScore +
Tscore) AS Total Score
FROM GroundWaterScoresheet

returns the result:
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TotalTable

Fac/SitelD Total Score
1 1050
2 1300
3 1550
4 1000

Figure 4.4.3b Result of Basic Mathematical Operations

The use of the keyword INTO allows the saving of the query into a new table. If the statement,
INTO TotalTable, were added after the SELECT statement, the query result would then get
saved into a new table called TotalTable.

In addition to being able to perform operations on data fields in one record, it is also
possible to perform “aggregate functions” on the same data field in all records. They are called
aggregate functions because they summarize the results of a query, rather than listing all of the
rows. These operations include AVG, MAX, MIN, SUM, and COUNT. Suppose the previous
query had in fact been saved INTO the table TotalTable. The SQL statement:

SELECT AVG(TotalScore) AS AverageScore, MAX(TotalScore) AS
MaximumScore, SUM(TotalScore) AS SumOfScores,
COUNT(TotalScore) AS NumberOfRecords

FROM TotalTable

would return the following:

AverageScore MaximumScore SumOfScores NumberOfRecords

Figure 4.4.3a Result of Aggregate Functions
4.4.4 THE Top KEYWORD

Say that next we wanted to list the facilities with the top 2 TScores from the

GroundWater-Scoresheet table listed here:
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GroundWater-Scoresheet

Fac/SitelD LiklihoodScore PrimaryScore SecondaryScore TScore
1 300 250 500 60
2 500 250 400 140
3 500 250 600 200
4 400 250 200 150

Figure 4.4.4a GroundWater-Scoresheet Sample Records

The use of the keyword TOP x placed directly after the keyword SELECT returns the first two
records of a query result. The following SQL statement would return the highest two TScores

from the GroundWater-Scoresheet table as seen in Figure 4.4.4b:

SELECT TOP 2 Fac/SiteID, TScore
FROM GroundWater-Scoresheet
ORDER BY Tscore DESC

Notice that the ORDER BY line is included to first sort the records from highest to lowest values

of TScore.
3 200
4 150

Figure 4.4.4b Use of TOP Keyword

4.4.5 THE KEYWORDS DISTINCT AND DISTINCTROW
The keywords DISTINCT and DISTINCTROW are used to avoid returning records that

contain duplicate data fields or rows. For example, suppose we are interested in sites that contain
a facility with a TScore greater than 100. First notice in Figure 4.4.5a that the facilities with
Fac/SitelD’s of 2, 3, 4 all have TScores above 100.
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SiteInformation

SitelD

Site Name Site Address
MMR 3450 Herbert Rd.
Bourne, MA 02542
2 Oroville 4500 Santiago St.

Army Airfield | Oroville, CA 95966

FacilityInformation
Fac/SitelD  SiteID  Facility  Street Address State

Name

6787 Worcester St. Barnstable

2 1 SD-5 8984 Newbury St. Barnstable | MA 02541
3 | FS-12 4444 Hayway Rd Falmouth MA 02541
4 2 LF-1 6775 Butte Wy. Oroville CA 95966
5 2 CSs-10 7456 Chico St. Marysville | CA 95968
6 3 CS-4 6666 Invalid Wy. Mistake MA 02541

GroundWater-Scoresheet
Fac/SitelD LiklihoodScore  PrimaryScore SecondaryScore

TScore

300 250 500 60
2 500 250 400 150
3 500 250 600 200
4 400 250 200 150

Figure 4.4.5a Tables Used for DISTINCT Illustration

Two of these facilities belong to the sitt MMR. Since we are only interested in seeing which
sites contain facilities with TScores above 100, we do not need to list the MMR twice. What we
need to do is explicitly ask for records where the site is not duplicated. The following SQL

statement will achieve the desired result:
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SELECT DISTINCT SiteInformaiton.[Site Name]

FROM (SiteInformation INNER JOIN FacilityInformation ON
SiteInformation.SiteID = FacilityInformation.SiteID) INNER JOIN
[GroundWater-Scoresheet] ON FacilityInformation.[Fac/SiteID] =
[GroundWater-Scoresheet).[Fac/SiteID]

WHERE GroundWater-Scoresheet. TScore > 100

The query result is:

MMR

Oroville Army Airfield

Figure 4.4.5b Using DISTINCT in SQL

The keyword DISTINCTROW is used when all data fields in a record are required to be
unique.

Finally, look at the use of two consecutive INNER JOINS in the SQL statement just
described. The first inner join essentially creates a temporary table that combines the tables
SiteInformation and FacilityInformation through the common data field SiteID. This temporary
table is then combined to the GroundWater-Scoresheet table through the common field
Fac/SitelD.

With an understanding of the basic syntax for making queries using SQL, the specific

SQL statements of the preliminary assessment scoresheet database can now be presented.

4.5 Performing Queries in the PA Database
The ultimate goal of the preliminary assessment database is to be able to use existing

scoresheets stored in the database to aid in the completion of new studies. Answers to specific
questions, scores, and explanations of these responses on completed scoresheets may provide
useful information and checks for reliability when answering questions related to the current
facility under review. Under the architecture presented here, there are six criteria that will be
used as basis for comparison between studies. Figure 4.5a shows the six comparison factors that

the investigator should be able to use to compare facilities:
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Comparison Criteria
Geographic Location
Type of Facility
Hazardous Wastes
Waste Source Types
Multiple Parameters
By Pathway

Figure 4.5a Comparison Criteria

When performing these comparisons, the user selects the values that will be used for
comparisons or uses the values from a selected facility. The result of the query is a ranked listing
of facilities by similarity to the values chosen for comparison. The user would then select the
facility in which he or she wishes to review a certain section of the completed scoresheet.

An understanding of relational database design and the use of SQL now makes it possible
to explain the SQL statements that will allow these comparisons. The SQL statements described
in this section will contain certain labels of the form, Forms![Form Name]![Control]. The exact
meaning of this syntax will be explained in the next section, but for now, these labels will just
indicate variables that need to be replaced by numeric or textual values in order for the SQL

statements to be valid. For example, in the generic SQL statement:

SELECT table.[data field]
FROM [table]
WHERE table.[data field] = Forms![SampleForm]![SampleControl]

the label Forms![Form Name]![Control] would have to be replaced by an appropriate numeric

or textual value before the SQL statement would actually return valid results.

4.5.1 LOCATION COMPARISON SQL

The “Location Comparison” query shown in Figure 4.5.1a returns the top five facilities
closest to the coordinates specified by the variables [Forms]![Location]![Input Longitude] and
[Forms]![Location]![Input Latitude]. The data fields Fac/SiteID, Facility Name, Longitude, and
Latitude are selected from the table GeneralFacilityInformation. The data field Site Name is
taken from the GeneralSiteInformation table.

The bulk of the query is devoted to converting the geographical coordinates from degrees,

minutes, and seconds into just degrees. The coordinates are expressed in the form DDMMSS.S
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where DD equals degrees, MM is minutes, and SS.S is seconds to the tenth of a second. The
coordinates are converted to degrees to perform the comparisons. Most of the intermediate
variables used in this query are used to determine the degree equivalence of the coordinates input
by the user and contained within the facility records. The distance between the coordinates in
[Forms]![Location]![Input Longitude] and [Forms]![Location]![Input Latitude] where the
latitude and longitude coordinates of each facility is approximated by using the Pythagorean
Theorem. Figure 4.5.1b summarizes the “Location Comparison” query including a short
description of what the query does, the tables and data tables, the data fields linking the tables,

variable naming conventions, and explanation of the mathematical functions used in the query.

SELECT DISTINCTROW TOP 5 GeneralFacilityInformation.[Fac/SiteID], GeneralFacilityInformation.[Facility
Name], GeneralSiteInformation.[Site Name], GeneralFacilityInformation.Longitude,
GeneralFacilityInformation.Latitude,

Int([GeneralFacilityInformation].[Longitude]/100000) AS DegreesLong,
[GeneralFacilityInformation].[Longitude]-[DegreesLong]* 100000 AS IntermediateLong,
Int([IntermediateL.ong]/1000) AS MinutesLong,
([IntermediateLong]-[MinutesLong]*1000) AS SecondsLong,
[DegreesLong]+[MinutesLong]/60+[SecondsLong]/3600 AS LongitudeDecimal,
Int([Forms]![Location]![Input Longitude]/100000) AS DegreesLongInput,
[Forms]![Location]![Input Longitude]-[DegreesLongInput]*100000 AS IntermediateLonglInput,
Int([IntermediateL.ongInput]/1000) AS MinutesLonglnput,
([IntermediateLongInput]-[MinutesLongInput]*1000) AS  SecondsLongInput,
[DegreesLongInput]+[MinutesLongInput]/60+[SecondsLongInput]/3600 AS LongitudeDecimallnput,
Int([GeneralFacilityInformation].[Latitude]/100000) AS  DegreesLat,
[GeneralFacilityInformation].[Latitude]-[DegreesLat]* 100000 AS IntermediateLat,
Int([IntermediateLat]/1000) AS MinutesLat,
([IntermediateLat]}-[MinutesLat]* 1000) AS  SecondsLat,
[DegreesLat]+[MinutesLat]/60+[SecondsLat]/3600 AS LatitudeDecimal,
Int([Forms]![Location]![Input Latitude]/100000) AS DegreesLatInput,
[Forms]![Location]![Input Latitude]-[DegreesLat]* 100000 AS IntermediateLatInput,
Int([IntermediateLatInput]/1000) AS  MinutesLatInput,
([IntermediateLatInput]-[MinutesLatInput]*1000) AS  SecondsLatInput,
[DegreesLatInput]+[MinutesLatInput}/60+[SecondsLatInput]/3600 AS LatitudeDecimallnput,
[LongitudeDecimalInput]-[LongitudeDecimal] AS Deltalong,
[LatitudeDecimallnput]-[LatitudeDecimal] AS Deltal at,
Sqr([DeltaLong]*[DeltaLong]+[DeltaLat]*[DeltaLat]) AS Miles

FROM GeneralSiteInformation INNER JOIN GeneralFacilityInformation ON GeneralSiteInformation.SiteID =
GeneralFacilityInformation.SiteID
ORDER BY Miles;

Figure 4.5.1a “Location Comparison” SQL Statement
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Brief Description: “Location Comparison” returns the top five facilities closest to
coordinates entered by user.

Tables: GeneralFacilityInformation, GeneralSiteInformation

Data Fields Selected: Fac/SiteID, Facility Name, Longitude, Latitude, SiteName

Link Between Tables: SiteID

User Specified Variables: [Forms]![Location]![Input Longitude],
[Forms]![Location]![Input Longitude]

Variable Naming Conventions:

1) The root “Long” refers to longitude, while the suffix “Lat” refers to latitude

2) The suffix “ Input” refers to the coordinates by the user used for comparison

3) The root “Degrees” refers to only the degrees portion of the coordinate, “Minutes”
refers only to the minutes portion of the coordinate, and “Seconds” refers t only to the
seconds portion of the coordinate

4) The prefix “Delta_” refers to the difference of whatever is contained in the suffix.

5) The variable “Delta” is the final difference between the input coordinates and the
coordinates of a facility.

6) The variables [Forms]![Location]![Input Longitude] and [Forms]![Location]![Input
Latitude] refers to the coordinates input from the form “Location”, but more generally
refers to coordinates specified by the user to be used for the comparisons.

Function Definitions:

1) The function “Int(argument)” returns only the integer portion of the argument.

-

Figure 4.5.1b “Location Comparison” Query Summary

4.5.2 TYPE OF FACILITY COMPARISON SQL

The “Location Query” comparison is relatively more complex than the rest of the

comparisons. The Type of Facility query simply lists all those facilities that have been classified

as performing the type of operation specified by the variable [Forms]![Type of

Facility]![Operation Choice] in the SQL statement. Suppose the facility under current

investigation has been classified as an “Aircraft maintenance” facility. The “Type Query” will

return a list of all those facilities whose operations have been given the same description. The list

of valid types of operations is contained in the table TypeofFacility/Operations as shown in

Figure 4.5.2a
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OpCode Facility/Operation

Aircraft operations

Aircraft maintenance

Aircraft support

Aircraft operations, maintenance, and support
Mechanized Army Training

Army Maneuvers

Mechanized Army Training, maneuvers, and support

NN N[ B WEN| —

Figure 4.5.2a. Sample of TypeofFacility/Operation Table Records

Figure 4.5.2b show the summary description of the “Type Query” and the “Type Query”
SQL statement.

SELECT DISTINCTROW GeneralFacilityInformation.[Fac/SiteID], GeneralFacilityInformation.[Facility
Name], GeneralSiteInformation.[Site Name], GeneralFacilityInformation.OpCode

FROM GeneralSiteInformation INNER JOIN GeneralFacilityInformation ON
GeneralSiteInformation.SiteID = GeneralFacilityInformation.SiteID
WHERE GeneralFacilityInformation.OpCode=[Forms]![Type of Facility]![Operation Choice];

Brief Description: “Type Query” returns a list of all facilities containing the specified
type of facility. The list of possible types of facilities is contained in the table
TypeofFacility/Operations.

Tables: GeneralFacilityInformation, GeneralSiteInformation

Data Fields Selected: Fac/SiteID, Facility Name, SiteName,
GeneralFacilityInformation.OpCode

Link Between Tables: SiteID

User Specified Variables: [Forms]![Type of Facility]![Operation Choice]

Figure 4.5.2b “Type Query” SQL Statement:

4.5.3 HAZARDOUS WASTE COMPARISON SQL

The Hazardous Waste query lists all those facilities containing the hazardous waste
specified by the variable [Forms]![Type of Facility]![Hazardous Choice]. The list of valid
hazardous substances is contained in the table HazardousSubstances. Figure 4.5.3a shows a

sample of the hazardous wastes in the table HazardousSubstances.
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HazardouslD Name

1 Trichloroethylene

2 Tetrachloroethylene
3 1,2 dicholorethylene
4 Vinyl Chloride

5 Carbon Tetrachloride
6 Benzene

7 Ethylene Dibromide
8 Toluene

9 Ethylbenzene

10 Xylene

11 Other

Figure 4.5.3a Sample of HazardousSubstances Table Records

This list of hazardous substances was taken directly from the 1992 Priority List of Hazardous
Substances (http://www.medaccess.com/chemicals/92list.htm, Agency for Toxic Substance and
Disease Control) The table GeneralSiteInfoFacilityHazSub lists the hazardous wastes contained
in each facility.

Figure 4.5.3b shows the summary description of the “Hazardous Ranking Query” and the
“Hazardous Ranking Query” SQL statement.
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SELECT DISTINCTROW GeneralFacilityInformation.[Fac/SiteID], GeneralFacilityInformation.[Facility
Name], GeneralSiteInformation.[Site Name], HazardousSubstances.HazardousID,
HazardousSubstances.Name

FROM HazardousSubstances INNER JOIN (GeneralSiteInformation INNER JOIN
(GeneralFacilityInformation INNER JOIN GeneralSiteInfoFacilityHazSub ON
GeneralFacilityInformation.[Fac/SiteID] = GeneralSiteInfoFacilityHazSub.[Fac/SiteID]) ON
GeneralSiteInformation.SiteID = GeneralFacilityInformation.SiteID) ON
HazardousSubstances.HazardousID = GeneralSiteInfoFacilityHazSub.HazardousID

WHERE HazardousSubstances.HazardousID=[Forms]![Hazardous Wastes]![Hazardous Choice];

Brief Description: “Hazardous Query” returns a list of all facilities containing the
specified hazardous substance. The list of possible hazardous substances is
contained in the table HazardousSubstances. The list of hazardous wastes
contained at each site is listed in the table GeneralSiteInfoFacilityHazSub.

Tables: GeneralFacilityInformation, GeneralSiteInformation,
GeneralSiteInfoFacilityHazSub, HazardousSubstances

Data Fields Selected: Fac/SiteID, Facility Name, SiteName, HazardousID,
HazardousSubstances.Name

Link Between Tables: SiteID (between GeneralSiteInformation and
GeneralFacilityInformation), Fac/SiteID (between GeneralSiteInfoFacilityHazSub
and GeneralFacilityInformation), HazardousID (between
GeneralSiteInfoFacilityHazSub and HazardousSubstances)

User Specified Variables: [Forms]![Hazardous Wastes]![Hazardous Choice]

Figure 4.5.3b “Hazardous Ranking Query” SQL Statement

4.5.4 WASTE SOURCE TYPE COMPARISON SQL

The Waste Source Type query lists all those facilities containing the type of waste source
specified by the [Forms]![Waste Source]![Source Choice] variable. The list of valid hazardous

substances sources is contained in the table SourceTypes (see Figure 4.5.4a).
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Source 1D Source Type
Landfill
Surface Impoundment

Drums

Tanks and Non-Drum Containers
Contaminated Soil

Pile

Land Treatment

Other

R Q N[ ] WN—

Figure 4.5.4a All Records Contained in the SourceTypes Table

Figures 4.5.4b and 4.5.4c show the summary description of the “Waste Source

Comparison” query and the “Waste Source Comparison ” SQL statement.

SELECT DISTINCTROW GeneralFacilityInformation.[Fac/SiteID], GeneralFacilityInformation.[Facility
Name], GeneralSiteInformation.[Site Name], SourceTypes.[Source Type], SourceTypes.[Source ID]
FROM SourceTypes INNER JOIN (GeneralSiteInformation INNER JOIN (GeneralFacilityInformation
INNER JOIN SourceEvaluation ON GeneralFacilityInformation.[Fac/SiteID] =
SourceEvaluation.[Fac/SiteID]) ON GeneralSiteInformation.SiteID = GeneralFacilityInformation.SiteID)
ON SourceTypes.[Source ID] = SourceEvaluation.SourcelD

WHERE SourceTypes.[Source ID]=[Forms]!{Waste Source]!{Source Choice];

Brief Description: “Waste Source Comparison” returns a list of all facilities containing
the specified source of hazardous waste. The list of possible hazardous substances
is contained in the table SourceTypes. The list of hazardous waste sources at each
facility is contained in the table SourceEvaluation.

Tables: GeneralFacilityInformation, GeneralSiteInformation, SourceEvaluation,
SourceTypes

Data Fields Selected: Fac/SiteID, Facility Name, SiteName, SourceTypes.[Source
Type], SourceTypes.[Source ID]

Link Between Tables: SiteID (between GeneralSiteInformation and
GeneralFacilityInformation), Fac/SiteID (between SourceEvaluation and
GeneralFacilityInformation), SourcelD (between Source Evaluation and Source
Types)

User Specified Variables: [Forms]![Waste Source]![Source Choice]

Figure 4.5.4b “Waste Source Comparison” Query Summary
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4.5.5 METHODOLOGY FOR MULTIPLE PARAMETER COMPARISONS

It would also be useful to be able to compare facilities by choosing multiple parameters.
Although the SQL statement for this type of comparison has not been developed here, it would
be a rather simple extension of the first four queries. When more than one criterion is used to
perform a comparison, the appropriate tables and data fields would be included in the SELECT
statement, and the WHERE clause would be extended to only return records containing the
desired values. In the case where a location comparison is performed, the result could be ranked

by proximity to the input coordinates only for those sites that also match the other criteria.

4.5.6 METHODOLOGY FOR PATHWAY COMPARISONS

The criteria list sections of the PA scoresheet consist of a set of questions that require
“yes”, “no”, and “unknown” responses. These responses could be compared to find similarities
between facility ground water, surface water, soil exposure, or air characteristics. To implement
the pathway comparison, the user would first select a facility and pathway type. The query would
tally up the number of similar responses to the questions in the criteria list section of the
appropriate pathway. The result would be a ranked list of facilities by the number of questions
answered as the same. The user would then have the option to select any facility on this list for

further review.
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5.0 Implementation of the Preliminary Assessment Scoresheet
Database for Cross-Site Comparisons

Now that the framework has been laid for developing the preliminary assessment
database, it will be worthwhile to look at an example of how this database is used in a commonly
available relational database. Microsoft Access has been selected to show how the preliminary
assessment architecture may be implemented, because of its relative ease of utilizing graphical
user interfaces or GUI’s. Section 5.1 explains what features are involved in developing graphical
user interfaces in Microsoft Access, while section 5.2 describes how these features were utilized

to complete the final functional database.

5.1 Using Microsoft Access 95

5.1.1 GRAPHICAL USER INTERFACE AND FORMS

A graphical user interface or GUI is a set of screen displays through which the user
makes use of a computer system. It consists of menus, buttons, selection boxes, text entry input
fields, pictures, decorative lines and boxes, and other items. The GUI allows the entering and
viewing of data as well as the execution of SQL statements and other high level database
operations. The advantage of graphical user interface is that the details of the database structure
and the execution of database operations are transparent to the user. Thus, he or she only needs
to understand a relatively small set of actions and commands to navigate through the GUI.

In Microsoft Access, the graphical user interface consists of a set of forms
which may or may not be bound to tables and queries. When a form is “bound”, it shows the
records, usually one at a time, of the table or query on which it is based. These records may be
opened just for viewing or they may be edited depending on the properties of the form. Forms
that are not bound to any tables or queries may just be used as switchboards which allow access

to or categorize other forms.
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5.1.2 CONTROLS

Forms consist of controls which are text labels, text boxes, list boxes, combo boxes,

buttons, and pictures. Figure 5.1.2a shows a screen shot of a sample form in Microsoft Access.

temp :Form

File Edit View Insert Format Records Tools Window Hel,

Combo Box- Choice 2
Combo Box-Choice 3

Figure 5.1.2a Controls in a Sample Form

Each control has certain properties that can be adjusted by the GUI developer. A control can be
bound to a particular data field of a table or aquery. For example, if a form is bound to a table
consisting of data fields Fac/SitelD, and Facility Name, and a text box control is bound to either
one of these data fields, then that text box will display the contents of the data field for the
current record on display. A text box control that is not bound to a data field may also be bound
to a calculation. It may show the result of performing some mathematical operation on some
other data fields. Finally, a control text box may not be bound to anything at all. It may just exist
for text to be typed in by the user. List box and combo box controls contain lists that are derived
from a query or table or have been entered in by the GUI developer. There are other properties

associated with controls that affect their appearance such as text size, background color, and
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visibility. Lastly, actions may be triggered when events occur in relation to individual controls or

the form itself.

5.1.3 MACROS AND EVENTS

An event can rénge from a mouse click, to pressing a key on the keyboard, to moving the
mouse over a control. The result of these events can be tied into thexecution of a macro. A macro
is a sequence of high-level database operations. Macros can do things like open or close a form,
find a record which satisfies some criteria, move or resize a window, or synchronize data
between two open forms. Each macro is a set of sequential actions with a set of parameters. For
example the action statement OpenForm requires specification of the name of the Form in order
to be executed. The action statement SetValue requires a name of a control text box and a value

to be displayed by the control. Figure 5.1.3a shows an example of a macro.

cess - MacrotxampleX : Macys

IsLoaded("Main Form") Close Ifthe Main Form is open, close it
OpenForm Open the form GWScoresheet
Maximize Make the form GWScoresheetfill the whole screen
RunMacro Run a separate macro which 15 some other set of actions
This macro only has one action, to display an error message]
MsgBox Display error message, "This form contains no data™

Specification-of -Action Parameters

7

4

Figure 5.1.3a A Sample Macro

The first two columns in Figure 5.1.3a show a Macro Name column and Condition column. In

this case, the macros Example and Message belong to the macro group MacroExampleX which
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is identified directly after the name “Microsoft Access” on the top of the screen. Microsoft access
allows the grouping of related macros into a single macro group. When an event in a form
triggers the execution of a macro, the specific macro to be executed is specified by using the dot
notation. For example, the Example macro would be referenced as MacroExampleX.Example.

The condition column can be used to execute actions only when certain criteria are met.
In Figure 5.1.3a, the Condition of the Close action is IsLoaded(“Main Form”) This condition
tests to see if the form “Main Form” is open. If it is, then the form is subsequently closed.

The Action column shows a sample of valid macro actions. The “Close” action closes a
form while the “OpenForm” action opens a form. “RunMacro” executes a separate macro and the
“MsgBox” action displays a message box on the screen.

A Comments column is used to provide further details in the execution of the action. All
of these actions require the specification of some parameters, which will appear in the lower left
hand corner of the screen in Figure 5.1.3a.

The Event’s property of a control is set to associate a macro with an event. A common
operation associated with clicking on a button is to set the OnClick event to execute a macro
which opens up some form. Figure 5.1.3b shows a screenshot of setting a button’s OnClick

property to execute a specified macro.
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Microsoft Access - For : Form

File Edit View Insert Format Tools Window Help

t Button

Properties Dialog Box

Selection of Macro to Associate with Event

Figure 5.1.3b Linking an Event with a Macro

The gray squares surrounding the Open the Ground Water Scoresheet Button indicate that
the Properties Dialog Box refers to this control. The Event Property Tab is selected and the
macro that was used in the previous example is selected from the combo box. These are the few

simple steps that are necessary to associate an event with a macro.

5.1.4 SUBFORMS

One of the controls that can be included in a form is a subform. The term subform just
refers to a regular form that is part of another form. Forms and subforms are often used to show
one-to-many relationships. For example, a facility contains a number of hazardous wastes. A
form that is bound to the GeneralFacilityInformation table may contain a subform that is bound
to the table GeneralSiteInfoFacilityHazSub that contains the hazardous wastes contained by the
facilities. Figure 5.1.4a shows an example of the Hazardous Substance subform contained within

the GeneralFacilityInformation form
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Facility Informaltion : Form

Insert Format Records Tools Window Help

3348 Otis Building

Stored
Stored and Handled

Figure 5.1.4a Example of Subform

The subform is commonly displayed in datasheet view where multiple records are displayed all
at once rather than only one record at a time. The choice to display the records, either one at a
time or in datasheet view, depends on the properties of the form.

These basic features of using forms, events, controls, and macros in Microsoft Access
make it possible to develop a graphical user interface for the interactive database of the

preliminary assessment scoresheets database.

5.2 Implementing the Interactive PA Scoresheet Database

In addition to creating a graphical user interface through forms, Microsoft Access 95
contains modules for developing the underlying database structure and the SQL statements. This

section only describes the graphical user interface used to review and edit the PA scoresheet and
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perform site comparisons. The user interface may also be used for entering data, although the
primary purpose of it is to perform the site comparisons. The interface that is described in this
section will make use of the tables and SQL statements that have already been input into the

Microsoft Access database

5.2.1 SWITCHBOARDS

A switchboard refers to a form whose main purpose is to provide links to other forms by
clicking on buttons. Figure 5.2.1a shows the Main Switchboard that is opened when the
Microsoft Access PA database file called EIDSS.mdb is opened. It’s On Open event is triggered
to activate the Maximize macro. This macro simply maximizes the currently active form. The
caption property of this form has been set to “Main Menu”, so this is what appears on the top of
the screen after the Microsoft Access title. Each of the button’s On Click event properties has

been set up to trigger a macro which opens the appropriate form.
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Form Name: Main Switchboard

Description: This is the main menu of the PA database

Subforms: none

Form Data: none

Events and Macros: The form’s On Open event triggers executing of the “Maximize” macro. The “Existing PA’s”
button’s On Click event triggers the OpeningForms.PAReview macro. The “General Site Information” button’s On
Click event triggers the OpeningForms.SiteInformation macro. Lastly, the “Perform Site Comparisons” button’s On

Click event triggers the OpeningForms.Criteria macro.

Opened From: Automatically opened when the database file is opened.

Figure 5.2.1a Main Menu of the PA Database

When the user clicks on the Existing PA’s button, the Review PA Sections form is
opened. This form is bound to the GeneralFacilityInformation table, although the form only
contains controls to display the SiteID, Fac/SiteID, and Facility Name. A property of the SiteID
has been set to display the SiteName rather than the numerical code. Each of these control’s
Locked property has been set to “Yes”, so that the user may not edit this information. Figure

5.2.1b shows the Review PA Sections form.
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i )
Edit View Insert Format Records Tools Window Help

Form Name: Review PA Sections

Description: This is the menu for reviewing the various sections of the preliminary assessment scoresheet.
Subforms: none

Form Data: GeneralFacilityInformation table

Events and Macros: The form’s On Open event triggers the Maximize macro. The “Close” button’s On Click closes the form.
Clicking on any of the buttons representing the sections of the PA executes a macro in the group macro OpeningForms. Clicking
on the “General Facility Information” button opens the “Facility Information” form. Clicking on the “Source Evaluation” button
opens the “Source Evaluations” form. Clicking on the “Surface Water” button opens the “Surface Water Main” form. Clicking
the “Ground Water” button opens the form “Ground Water”. Hitting return in the text box in which the first few letters of a
known facility name are typed, executes the macro FindFacilityName. This macro makes the facility name control active (using
the GoToControl action) and finds the record where the name matches the text entered by the user (using the FindRecord action).

Opened From: Main Switchboard

Figure 5.2.1b Main Menu for Reviewing PA Sections.

On this form, the user must first select the facility to review before clicking on one of the buttons
which will open up the next form showing the section of the PA scoresheet the user wishes to
review. To select a facility for review, the user has two options. If the name of the facility is
known, the user can type in the first few letters of the facility name, hit return, and a macro will
be run that searches for the record containing that facility name. If the user does not know the
facility name, he or she may use the buttons with arrow icons to go through the stored facility

records one by one.
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The text on the Soil Exposure, Site Scoring, and Air buttons is grayed out because they
do not actually open any forms. They have been included in the Review PA Sections form to
show that these sections should be included if the PA database completely modeled the PA
scoresheet. When the user clicks on any of these buttons, the macro Message.NotImplemented is
executed, which displays a message box with the message, “This feature is not implemented.”

Once a facility has been selected and one of the buttons has been clicked, a macro is
executed that opens the appropriate form (Open Form action), gives “control” to the Fac/SiteID
text box of the opened form (GoToControl action), and finds the record that matches the
Fac/SiteID on the Review PA Sections form (FindRecord action).

The description of the forms associated with reviewing and editing the sections of the PA
scoresheet is included in Appendix D.

From the Main Switchboard, if the user clicks on the Perform Site Comparisons button,
the SelectionCriteria form is opened shown in Figure 5.2.1c. The buttons “Multiple Parameters”

and “By Pathway” only execute the macro Messages.NotImplemented.
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licrosoft A selectionCriteria : Form

File Edit View Insert Format Records Tools Window

Form Name: SelectionCriteria

Description: This is the main menu for performing facility comparisons

Subforms: none

Form Data: none

Events and Macros: The macro group OpeningForms contains all of the macros for opening forms when any of the
buttons are closed, except for the “Close” button, which closes the SelectionCriteria form. Clicking on the buttons,
“Location”, “Type of Facility”, “Hazardous Wastes”, and “Waste Source Types” execute the appropriate macros to

open the forms “Location”, “Type of Facility”, “Hazardous Wastes”, and “Waste Source”, respectively.

Opened From: Main Switchboard

Figure 5.2.1c Main Menu for Performing Facility Comparisons

5.2.2 LOCATION COMPARISON

The Location form becomes active when the “Location” button is clicked from the main
menu for performing facility comparisons (SelectionCriteria form). The user either enters the
geographical coordinates or selects a facility from which the comparisons will be based. The

Location Subform then appears in the middle of the form showing the result of performing the
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Location Comparison query. This query ranks the facilities by their proximity to the specified
geographical coordinates. Figure 5.2.1d shows the Location form after geographical coordinates

have been selected.

1440 4140410
Ashumet Valley MMR/DOD  : 7031430 4140430
Rail Yard Fuel Pump Station Oroville Army Airfielc 7031440 4140520
MMR/DOD  © 7031420 4140500

Oroville Army Airfielc 6959999 4159999

Description: Latitude and longitude coordinates are entered as input or the geographical coordinates of a selected
facility are used to rank the top 5 closest facilities to the input coordinates.

Subforms: The “Location Subform” shows the result of the query comparing geographical coordinates with the
user’s input(Location Comparison query discussed in Section 4.5.1.)

Form Data: Based on the query “Location Form Query”

Events and Macros: When a facility is selected by the user, the Macro “Coordinates” is executed. This places the
geographical coordinates of the selected facility into the Input Latitude and Input Longitude controls. Whenever the
Input Latitude or Input Longitude coordinates are modified (an AfterUpdate event is generated), the Macro “Find
Nearest Location” is executed. This macro updates the list of top 5 closest facilities. Upon the first time the Input
Longitude is updated, the Visible properties of the Location Subform, the “Five Nearest Sites...”, and “Double Click
on the...” text boxes are set to “Yes”.Double-clicking on the Fac/SiteID in the Location Subform executes the macro
OpenMainPA.Location. This macro opens the form for reviewing the sections of the PA where the double-clicked
facility has been selected for review.

Opened From: SelectionCriteria form

Figure 5.2.1d Location Comparison Form

From the list of ranked facilities, the user can double-click on the Fac/SiteID where the form for
reviewing sections of the PA is opened. The macro that accomplishes this also synchronizes the

form, so that the facility that was double-clicked is already chosen for review on the PA section
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review form.

5.2.3 TYPE OF FACILITY COMPARISON

Comparisons between facilities based on the type of operation is performed in the Type
of Facility form. This form is opened from the main menu for performing comparisons by
clicking on the “Type of Facility” button (see Figure 5.2.1c). Similar to the form where facilities
are ranked by location, the user either selects from a list of valid facility operations or selects a
facility from which the comparison is based. The result is a list of facilities that have been

characterized by the selected operation. Figure 5.2.3a shows the Type of Facility form.
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Flle Edit View Insert Format RBecords Tools Window Help

Yi
Former Weapons Test Site
Ashumet Valley

Description: The type of operation is entered as input or a facility is selected from which the comparison is based.

Subforms: The “Type Subform” (based on TypeQuery query, which returns records from the
GeneralFacilityInformation and GeneralSiteInformation tables where the operation code matches what was selected
by the user on the Type of Facility form.)

Form Data: Based on the query “Location Form Query”

Events and Macros: When a facility is selected by the user, the macro “Type Update” is executed. This macro
places the type of operation in the Type of Operation text box, makes the Type Subform visible (SetValue action)
and requeries it (Requery action) The Type Subform displays the facilities that perform the type of operation
selected by the user. Double-clicking on the Fac/SiteID in the Type Subform executes the macro
OpenMainPA.Type which opens the main menu for reviewing PA sections.

Opened From: SelectionCriteria form

Figure 5.2.3a Type of Facility Comparison Form

From the list of facilities, the user can double-click on the Fac/SiteID to open the form for
reviewing sections of the PA. The macro that accomplishes this also synchronizes the form so
that the facility that was double-clicked is already chosen for review on the PA section review

form.
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5.2.4 HAZARDOUS WASTES COMPARISON

Another relevant way to compare facilities is by the hazardous wastes they contain.
Clicking on the “Hazardous Waste” button opens the Hazardous Wastes form. If the user selects
a facility, he or she must also choose the hazardous waste that is contained on that facility before
any comparisons are made. Alternately, a hazardous waste can be selected from a hazardous
waste combo box. Once a hazardous substance has been selected, a subform appears listing the
facilities that contain the hazardous substance. The user may then double click on a facility to
review the desired section of the PA scoresheet of that facility. Figure 5.2.4a shows the

Hazardous Wastes form after a particular hazardous waste has been selected.
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Hazardous Wastes - Form

File Edit View Insert Format Records Tools Helj

Ashumet Valley Trichloroethylene
LF-1 Trichloroethylene
SD-5 Trichloroethylene ;

Form Name: Hazardous Wastes

Description: After a hazardous waste is selected from a facility or a list of valid hazardous wastes, a list of facilities
containing that waste is displayed.

Subforms: Hazardous Subform. This subform is based on the Hazardous Ranking Query which lists those facilities
containing the specified hazardous waste in the form Hazardous Wastes

Form Data: none

Events and Macros: Selection of a facility triggers execution of the macro “Facility Hazardous” from an After
Update event. This macro updates the list of hazardous wastes that may be chosen from the combo box located
directly below the Facility combo box. When a hazardous waste is selected from this combo box, the “Set Waste”
macro is executed which sets the value of the hazardous waste in the combo box located on the right side of the
screen. This macro also displays and requeries the Hazardous Subform. The Hazardous Subform is displayed and
requeried also whenever a hazardous substance is chosen from the hazardous waste combo box on the right hand
side of the form.

Opened From: SelectionCriteria form.

Figure 5.2.4a Hazardous Waste Comparison Form

5.2.5 WASTE SOURCE TYPE COMPARISON

The final type of comparison that was implemented in Microsoft Access is the

comparison of facilities by type of waste source. This comparison mimics the comparison by
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hazardous waste, where the user first selects a facility and then selects a waste source from that
facility. Similar to the other comparisons, the user may also simply choose a waste source from
the combo box on the upper left portion of the screen. Figure 5.2.5a shows the Waste Source

form after a waste source has been selected.

source : Form

coid YR
Landfill

Landfill

Form Name: Waste Source
Description: This form lists the facilities that contain the source of waste specified by the user.

Subforms: Waste Source Subform. This subform is based on the Waste Subform Query which primarily returns the
Source Evaluation table.

Form Data: none
Events and Macros: When a facility is selected from the combo box, the macro “Facility Waste Source” is executed which
updates the list of waste sources that can be selected from the waste source combo box. When either of the waste source combo

boxes is updated, the macro “Source Macro™ is executed which makes the list of facilities that contain the specified waste source
visible.

Opened From: SelectionCriteria form

Figure 5.2.5a Waste Source Comparison Form
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6.0 Conclusions and Recommendations
This thesis focused on the development of an interactive database used for cross-site

comparisons, but included the development of a complete Information System to support
decision making during the Preliminary Assessment (PA) phase of the Superfund process. There
are four aspects of the system which require further resolution; availability of electronic
information relevant to the PA Scoresheets, the technology used, the system’s expandability and
the potential impacts of this system on the Preliminary Assessment phase of the Superfund

process.

6.1 Electronic Information

6.1.1 AVAILABILITY

As mentioned in previous sections, the EIDSS was severely limited by the lack of
suitably stored information (environmental consultant Kenneth Till was only able to locate one
suitable data source). There is currently very little information relevant to the PA Scoresheets in
an electronic format, and even less in a standard format. Thus, the scope of both the Internet
Search Engine and the Data Store Search Engine is currently limited. Many of the questions on
the scoresheets are conducive to being answered with the assistance of electronic media, but the
questions of when the information will be standardized, and who will actually set the standards,
remain unanswered. Until more of these sources appear, filling out the relevant small sections of

the scoresheets electronically is more difficult than filling them out manually.

6.1.2 STANDARDIZATION

It should also be noted that the information required to complete the PA Scoresheets must
be from sources reliable enough so that potential user of the system will be comfortable with the
data. If the system is to eventually be set up so users pay for accounts to use the system, the
sources must conform to industry and countrywide reliability standards. This problem is best
illustrated by considering the case where information is duplicated in two or more data sources.

Under such circumstances, there must be a method to determine which source will be used.
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Possible determination methods include surveying the current clients to find their preference, and
performing a thorough investigation on the origins of the data sources to determine which is

more reliable.

6.2 Technology
A number of technology-related issues arose during the system’s development. These

issues restricted some aspects of the current system, but advancements in the tools used are

anticipated, so future systems should not face such restrictions.

6.2.1 DATA SOURCE COLLECTION

There were many obstacles encountered in trying to connect the scoresheet pages on the
web to the data source itself. A large part of this was because the development of the Data Store
Search Engine was first attempted completely using Java Database Connectivity (JDBC), a very
new tool that is not yet reliable as May, 1997. As mentioned in Section 3.3, the system currently
requires that the program executing the query on the data source and the data source itself be on
the same server. So when more sources are gathered, either a program must be installed at the
location of each data source, or all of the data sources must be brought on to a single server.

Using JDBC for the entire Search Engine, however, would eliminate this requirement.
Thus, there could be one query program located on a server that is easily accessed by system
administrators, and the data could be stored anywhere, as long as they are in the correct format
and their owners give the system access permission. JDBC will almost definitely be more
reliable within a year, so the possibility of using a more robust system is conceivable in the

future.

6.2.2 LINKING THE EIS WITH THE DSS

Currently, the system is a separated Executive Information System (EIS) and Decision
Support System (DSS). The integration of these two parts was also greatly restricted by

available technology, although again, these restrictions will likely disappear in the near future, as
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the technology matures.

The basis of the EIS is a local database, which resides on the same machine as the web
pages that the user accesses. Each user’s decisions are recorded on this database for later
examination. The DSS links data sources in three different forms: an Internet Search Engine
locating possible relevant data locations in non-standard form; an Data Store Search Engine
retrieving data that is known to exist from standardized data sources; and a Database for Cross-
Site Comparison, which allows retrieval of data from previously filled out PA Scoresheets.
More database types, however, are becoming easier to connect to the Internet through the use of
tools that easily display query results or table values on a web page. This facility makes the
inclusion of EIS access from a DSS link very easy to implement. The versatility and reliability
of these web connections, however, is not yet reliable, though is expected to be so in the near

future.

6.3 Improvements to the Interactive Database of PA Scoresheets for Cross-Site
Comparison

The current database is limited to performing several specific comparisons. The system
could be greatly enhanced by performing comparisons based on additional sets of criteria. For
example, it would be useful to search all scoresheets by answers to individual questions or
combinations of questions. Using SQL, these types of searches are not difficult, but it would be
beneficial to set up an interface such as those demonstrated with Microsoft Access in order to

make it easier to perform these types of comparisons.

6.4 Expandability - Beyond the Preliminary Assessment Phase

Due to the scope of the project, the information system is currently limited to the
Preliminary Assessment phase. Using the EIDSS principle of combining a document-like user-
interface, a search engine and a database management system, however, a similar information
system could be designed and used in other steps of the Superfund process. This expanded

system would then allow users to easily refer to, and use, information from various Superfund
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process steps throughout their work on a particular site.

6.5 Impact of the System on the Preliminary Assessment Phase

This system provides numerous advantages to its users at all levels. First of all, the
documentation needed to keep track of the PA process will be greatly reduced. The questions
that were filled out electronically will be stored electronically, along with the bibliographical
information. In addition, if there is more than one person scoring a certain site, much of the
confusion accompanying trading the papers and other documentation will be eliminated by the
accessibility of the forms over the Internet. Anyone with permission who needs to access the
forms can do so from any office using a desktop computer, or from the field using a laptop.
Furthermore, the electronic format of the forms eliminates the need to remember to bring the
proper forms or to give them to the proper person before they leave for the site, etc. It is also
much faster to answer questions using the EIDSS, than to manually search out, and go through,
data sources stored in many different locations.

On a management level, this system provides many advantages to executives as well.
The EIS portion provides greater accountability both to the people filling out the scoresheets and
the sources being used for the information entered into these scoresheets. Having the exact
source, date and time of a particular decision can greatly simplify the assessment process if
particular decisions or sources need to be questioned. Indeed, the system can even be used to
identify the more efficient engineers filling out the scoresheets and reward or promote them
accordingly.

Although this system is currently limited by certain constraints, overall it has great
potential to assist in the Preliminary Assessment process. Perhaps with backing from a few
Environmental Engineering firms, data standards can be set and reliable data sources compiled so
that future preliminary assessments will be far less error-prone, time-consuming and costly than

at present.
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Appendix

OMB Approval Number: 2050-0095
Approved for Use Through: 1/92

PA Scoresheets

Site Name: Investigator:
CERCLIS ID No.: Agency Organization:
Street Address: Street Address:
City/State/Zip: City/State/Zip:

Date:
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INSTRUCTIONS FOR SCORESHEETS ——

introduction

This scoresheets package functions as a seif-contained workbook providing 'all of the basic tools to
2pply collected data and calculate a PA score. Note that computerized scoring taol, "PA-Scare,” is
algo available from EPA (Cffice of Solid Waste and Emergency Response, Directive 9345,1-11). The

scoreshests provide space to:

fiecord information coliected during the PA
indicate references to support information
Select and assign vatues {*scores”] for factors
Calcutata pathway scores

Calculate the site scare

L BN Y BRI ]

Do not entar values or scores in shaded areas of the scoresheets. You are encouraped o write potes
on the scoreshests and eapecially on tha Criteria Lists. On scoresheets with a reference column,
indlcate 3 number corresponding to attached sources of information or pages containing rationale for
hypotheses; attach to the scoresheets a numbered list of thess references. Evaluate all four pathways.
Compiate 31l Criteria Lists, scoresheets, and tables. Show calculations, as appropriate. If scoresheats
are photecopy reproduced, copy and submir the numbered pagek [right-side pages! only.

GENERAL INFORMATION

Swe Description and Operstional Histary: Briefly describe the site and its opersting history. FProvid.
the site nams, owner/operator, type of facility and operations, size ol property, activa or inactive
status, and years of wasts generation. Summarize wasts trgatment, storaps, ar disposal activities that
have or may have occurrad st the site; note also if thase sctivities are documented or alleged. Identify
probable source types and prior spilts. Summarize hiphlights of previous investigations.

Probsble Substances of Concemy; List hazardous substances that have or may have been siored,
handted, or disposad at the site, based on your knowiedge of site operations, Identify the sowrces 10
which the substances may be relatad. Summarize sny existing analytical data concerning hazardous
substances detected onsite, in releasas fram the site, or st targets.
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GENERAL INFORMATION

Site Description and Operational Histary:

Probable Substances of Concern:
{Previous investigations, analytical datal
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GENERAL INFORMATION {continued)

Site Sketch: Prepare a skotch of the site (freehand is acceptabla}. Indicate all partinent features of
the site end nearby environs, including: ~ waste sources, buildings, residences, access roads, parking
$raas, drainage patterns, watar bodies, vegetation, walls, sensitive environments, atc.

A4
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GENERAL INFORMATION (continusd}

Site Skatch:
{Show all pertinent festures, indicate sources and closest wargets, indicsts northi

AS
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SOURCE EVALUATION

Numbes and neme each scurce (2.9, 1. East Drum Storage Area, 2. Sludge Lagoon, 3. Battery Pile).

Identify source type according 10 the st below.
Describe the physics! charscter of sach source le.g.. dimensions, contents, waste types, containment,
operating history).

Show waste quantity [WQ) calculations for each source for appropriate tiers. Refer 1o instructions oppasite
page & and PA Tables 18 and 1b. Identify waste quantity tier 2nd waste characteristics IWC) factar category
scare [{or a site with 3 single source, accarding to PA Table 1a). Determine WC from PA Table 1k for the sum

of source WQs for a multipie-source site.

e Auach additipnal sheets if necessary.

Determine the site WC factar category score and record at the tottom aof the page.

Soures Typs Descriotons

Landf®: wn enginesrsd (by excevation or congtructian) or ratural hole in the ground inte which westas have boan
dispossd by tsckliling, or by contamporaneous soil depasition with wesia disposal, covering westes from viaw,

Surfecs impoundmenn: ¢ topogtaphic depression, sxcavation, ar ¢icsd sres, primarily formed from sarthen
materials {fined of uniined) and designed to hald sccumulated kquid warlas, weetes containing fras kquids, or

mudpes that wers not beckfiled or otherwiss covered duning periods of depasition: dapression may be dry if
depasned bauid has evaporated, voistiized of laachad, Br wet with eaxposed kquid; sttuctures thet may be more
specificeily described 83 legoon pond, ssration pit, wottling pond. talings pond, aludge pit, etc.; alzo 9 surfece
impeundment that has bean caversd with ol after the final deposition of wacte materials (i.e., buriad or
backtikedt.

Drumy: poriable containers designad to hold s standard 85-gelion volume of wastes.

L_1] " : any ststionary devica, denigned te contain sceumulated wastes, constrycted
peimarily of fabricated matarisle (vuch as wond, concrets, sieal, oF plastic) that provide structurs! support; any
porteble or mobie device In which waste i nlored or otherwise handied.

Compminated §0B: sodl onto which svailable svidence indicstes that & hazardous substancs was spilled. spenad,
cEsposed, or deposhed,

EBe: any non-containerzed atcumuistion sbove the ground surface of sold, ron-flowing wastes: inckudes open
dumps. Samae types of ples ers: Chemicy! Wagts Pils — conaists peimurily of discarded chemicst products, by-
producis, redivective wettes, or used or unsed fesdatocks: Scren Metp) or Junk Ble — consists primatily of
acrap metal of discardad dursble goods suzh as appiances, automobias, sute perta, o batteries, composed of
Matsnshs aurpstted 10 conlein of Mve contsined a hazardous substance; Tailings Pils - conamtx primarly of any
combination af pvarburden $rom ¢ mining operation end taiings from e Mminsrel mining, beneticistion, or procassing
operatien; liayh Pis — comixts primardy of paper, gerbage, or discarded non-dura®ls geeds which are suspacted
10 contein of have contsined § NAZardous substance.

kang Trestmant: landlarming or other lne traatment method of werls management i which kquid watstes or
Sludpes ars SDress ovar lnd and tiked, or Rquids ere inected at shallow depths into soik.

Dther: « source that doss not it any of the descriptions above; sxampNs inciude contaminsted building, ground
water phurma wilh no identitiadle source, storm drei~, oOry wall, srd injaction wall.

A-6
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SOURCE EVALUATION

Source
No.:

Soyrce Nan:;

Sourps Westa Quanatity (WQJ Celculations:

Source Description:

Saurcs
No.:

Sourca Name:

Soures Dencriplion:

Sourca Wasts Quantity {WQ) Caleylations:

Source kama:

Sourca Dexcription:

Source Watte Guantity (WQ) Calculations:
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WASTE CHARACTERISTICS {WC] SCORES

WC. based on waste quantity, may bs determinad by one or ali of four measures called “tigrs*:
constituent quantity. wastestream quantity, saurce volumae, and source area, PA Table 1a (page 5}
is divided into these four tiers. The amount and detail of infarmation avaitable determine which tier(s)
10 use for each source. For each source, avaluate waste quantity by as many of the tiars as you have
information to support, and select the result that gives you the highest WC score. If minimal,
incompiets, or no information is available reparding waste quantity, 3ssign & WC zcore of 18

{minimumj.

PA Table 18 has 8 columns: column 1 indicates the quantity tier; cotumn 2 [ists sourcs types for the

four tiers; columns 3, 4, and 5 provide ranges of waste amount for gites with gniv gne soyrce, which
correspand to WC gcores at the top of the columns (18, 32, or 100); column 6 provides formulas to

obtain spurce waste quantity (WQ) values at sites with my(tiole sources.
To delermine WC for slias with snly ene ssurze:
1. identity source type {ses descriptions opposite page 4).
2. Examine off waste quantity dats avaisble.
3. Estimets Ihe mass andfor dimensions of the source,
4. Determine which guantity tievs 0 use bassd on svelabie source wiformation.
6.  Converr source massurements 10 zppropriale unies for each tier you can evaiuate for the sourcs.
E.  identfy the range into which the (ofal quantity 1als for esch tier svaiusted IPA Tabie 1a).

7. Determine the Aghest WE score obtained for any vier {18, 32, or 100. at top of PA Table e columns 3, 4, ang
5, respecovely).

4. Use this WC score for aff pathways.*
To datarmine WC for sitan with muftiple ssurves;
7. identify each source type (see descriptions opposiy pege 4).
2. Exarnine ak wasle quantity date avaieble for sech source.
3. Estimate the mass andfor dimensions of esch sowrce.
4. Determine which quantiy thrs 19 wae for each sowrce based on the svaiable information.
6. Convert source measuremenis 1o &ppropriste units for each tisr you can evelyate for sach source.

6. For each sowrce, use Ehr forrmuias in cokemn € of PA Table 1a 1o derermnine the WAQ vaiue for sach tier tha! cen
be svalusted, The highest WO value obisinad for any tier is the WQ velue for the saure.

7. Sum the WQ values for o¥ sources (o gsl the cite WQ totsl.
8 Use the arce WO rols! from step 7 to assign the WC soore from PA Teble 1b.

8. Use ths WC acore for s pathways. ®

*  The WC store is considered in all faur pathways, However, if a primary target is identified for the grour
water, surface water, or 3r Migration pathway, 85sign the datermined WC or a score of 32, whichever .

greater, as the WC score {or thet narwas,
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PA YABLE 1: WASTE CHARACTERISTICS (WC! SCORES

PA Tabla 12: WC Scores 1or Sinpla Lousrem Shas and Formulas
far Muttiple Source Sites

MULTIPLE A
v SINGLE 50URCE SITES lmasigned WC scorma} sn.:;ou ce
s | Soumce Tyre Facewas for
N WC = 78 W a 32 WC = 160 Assigning Sourcy
w0 Vehin
§
N
I NIA 100N > 100 10 0000 B =10,000 & H e f
]
-
&
[}
! NrA £500.000 & > $00.000 ts $0 mition b > O metvon o + 5,000
[}
" £0.73 msicn 1 24,78 rillion ta 478 milion 1P >873 mullron i rt+ 67,500
Lenatil £240.000 vt » 250,000 ia 25 mdien v 2% milion vt ye' + 2 500
Surtace 0,260 i >6.7%0 1 975000 w > 478,000 r o+ §7.5
impgsundment 2280 ﬂ. > 280 s 26.000 \“ ’35““" yf + 2.5
v [Drums £1.000 drwmw >1.000 te 100.000 drurma > 105,000 dname drwms +~ 1§
[+
Tanks and non. - )
150,000 60,000 s § sl '
t- Srum containars pallors > [ iy gaRkena 3% maliion pellene palony + 500
- . . 075 miblen I | >LTE mikents 476 milen Y | > 4TS avllign 1t "« 82,500
g | Contaminates sai £250.000 v 280,000 ta TF milken v > 75 milken vl v + 2.500
Pis £4,750 W »8,750 ta 75,000 o »E7E.000 N "o+ 5725
5250 w' 2250 w 25,000 w* » 25,000 w w25
Othed ~ F4,753 P 34760 m 478,000 1* »475.000 0w+ 8§75
=280 v >210 1 25,000 w 28,000 v vy + 25
Lenafa £340,000 ¢ > 340,000 tw 34 rilian W > 34 milion i o 1400
% 7.8 acres »78 u 740 soren > THO sceas acrys + D.078
Surisce w1300 i 21,300 w 130,000 N > 130,000 #! F ol
a oAUt ment BOL20 seree >Q0208 » 2.8 serm »2.5 acree acres + 0.0002%8
® . . L34 milien f 234 avilen v 340 miliion Y 340 willien i " - 34,000
g [Conumnsted sod S70 sored > 70 i 7.000 oovee »7 A0C neren scres = (.78
A
Pug* €1.300 » 1,300 w 130,000 h? 130,000 & - 12
KO.L0TD weree >CAT% v 1.0 nerve > 2.8 screa acrys + 0.00029
217.000 K 27,000 ta 3.7 misien t! 2.7 wilien 1 n + 270
Land ves £0.42 acrea >0.07 w 42 vores »82 acrae xres + 0.00682

Teen = JO0OR v | W & 4 sums = 200 gollions
PA Tobie 1b: WL fesies iae Multipla Saurcs Shas

1 Usa araa af Mdnl suftess wrder pide, AM Baridte wrop o paa.

W Toss W Saerw
201 109 1
> 100 s 40.00C az
>18.000 100
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GROUND WATER PATHWAY

Ground Water Usa Description: Previde infermation on ground water use in the vicinity. Present the general
suatigraphy, squifers vsed, end distribution of private end municipsl wells.

Caleutstions for Drinking Waetat Popuiationt Served by Ground Weter: Provide populations from private wells
and municipal supply systems In esch distance category. Show spporticnment caiculations for blended supply

systems.

A-10
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GROUND WATER PATHWAY
GROUND WATER USE DESCRIPTION

Describe Ground Water Uss Within 4-miles of the Sits:
{Describe stratigraphy, information an aquifers, municipa! and/or private wells}

Celculations for Drinking Water Populations Served by Ground Water:

A-11
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GROUND WATER PATHWAY CRITERIA LIST

This “Critena List™ helps guide the process of developing hypotheses concerning the occurrence of 3
suspected release and the exposure of specific targets to a hazardous substance. The check-boxes
record your professional judgment in evalusting these factors. Answers to all of the listed questions
may not be available during the PA. Also, the listis not all-inclusive; if other eriteria belp shape your
hypotheses, list them at the bottom of the page or attach an additional page.

The "Suspacted Releass® section identifies several site, source, and pathway conditions that could
provide insight 2s 1o whether a relesse from the site i likely to have occurred. If 2 release is
suspected, use the "Primary Targets® section to evaluate conditions that may help identify targets
iikely to be exposed to a hazardous substance. Record responses for the well that vau feel has the
highest probability of being exposed 10 a hazardous substance. You may use this section of the chart
more than once. dapending on the number of targets you feel may be considered “primary.”

Chezk the boxes to indicate a "yes.” "no,” or "unknown™ answer to each gquestion. If you check the
~Suspacted Release” box a5 “yes,” make sure you assign a Likelihood of Release vaiue of 550 for the

pathway.

A-12
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GROUND WATER PATHWAY CRITERIA LIST

SUSPECTED RELEASE

PRIMARY TARGETS

YNV YN U
a e n a6 0o n
. k ] k
O D O Acs sources poorty comained? 0 O O s any drinking watsr welf nearby?
0 O O s the source s typs liksly to contribute to 0O O O Has sny nearby dnnking watse wall been
ground water contemination {s.g., wet cloged?
lagoonl?
0O O 0 Has sny nearby drinking weter user reported
D D D i waste quantity particulsry large? foui-1asting ar fouvi-smeling water?
0 O O wprecipltation heswy? DO O O Does any nemrby wall have a isr0e drewdown
or high preduclion rate?
D 0 D (s the infilrstion 21a high?
0O O O Is any dsinking water well iocated batwesn the
oo Is tha site boceted in an sres of karst tarrain? wite and other wallc that are ayspacted to be
oxposed 10 a harerdous substance?
O O D Jx the swbaurfece highly parmesble or
oonductiva? O O O Dows snalyvical or circumstantial yvidence
sugoeet contaminglion &t & drnking water
O O O Iy drinking water drawn from & shailow wall?
aquiiar?
0 O O Does any drinking watar well warcant
D O O Are euspscted conteminants highly mobils in sampkingl
ground watet?
Qther critens?
O D O Does snaiytical of sircumstantial avidance
sugges! ground watez cantamination? [w]l =] PRIMARY TARGET(S) IDENTIFIED?
ong Other criteria?
oD SUGPECTED RELEAGT?

Summarizs the 1stionaie fer Bunpecisd Relvase (sttach an
additiona’ pege H necessaryl:

Ew:. the rationala for Primary Tergets (attach an
sdditional psge If heceesary}:
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GROUND WATER PATHWAY SCORESHEET

Ground Water Pathway Criteria List {page 7} to

Answer the guestions at the (op of the pape. Refer 10 the ! )
hypothesize whether you suspect that 8 hazardous substance associsied with the site has been reizased to
ground water. Aacord depth 1o aquifer {in feet]: the difference between the deepest sccurrence of g hazardous
substance and the depth of the top of the shallowest aquifer #1 (or as near 8s possible)] to the site. Note
whether the site is in karst terrain (characierized by abrupt ridges, sink holes, caverns, springs, disappearing
streams). Record the distance (in feet) from any source to the nearest wall used for drinking water.

Likefhnod of Relgnse (LRI

1. Suspected Retanse: Hypothesize based on professional judgment guided by the Ground Weater Pathway
Criteris List tpape 7). |f ypu suspect 8 release 1o ground water, use only Column A for this pathwsy and do
not evaiuste factor 2.

2. No Suspected Relesss: 1f you de net suspect » release, determine score based on depth to aguifer or
whether the gite iz in an ares of karstterrain. If you do pot suspect 8 releasc to ground water, ute only Column
B to score this psthway.

Tprgets IT) .

This factor category evalustes the threat 10 papulations obtaining drinking water frem ground water. Ta
apporion populations served by blended drinking water supply sysiems, determine the percentage of population
served by esch well based on its production.

3. Pomary Target Population: Evalusie papuiations served by all drinking water wells that you suspect have
been exposed to a hazardous substance released irom the site, Use professional judgment guided by the Ground
Water Pathway Criteria List [psge 7) to make this determination. In the space provided, enter the popuistion
served by any wells you suspect have been exposed to 8 hazardous substance from the site, 1f only the number
of residences is known, use the sversge county residents per househotd (rounded up to the next integer)
determine population served. Multiply the populstion by 10 to determine the Primary Terget Population scor
Noie that i you do not suspect a reiease, there can be nio primary target population.

4, Sacondary Target Population: Evaluate populations served by il drinking water wells within 4 miles that
you do not suspect have been expesed to & hazardous substance. Use PA Table Za or 2b {tar wefls drawing
from non-kurst and karst squifers, respectutly) (page 9). i only the number of residences is known, use the
averspe county residents pes household (rounded to the nearest integer) to determine population served. Circle
the sssigned value for the population in each distence categary and enter it in the column on the far-right side
of the table. Sum the {ar-right column and snter the totel ag the Secondary Target Populstion fscior score.

5. Nesrast Wel represents the threst posed to the drinking water well that is most likely to be exposed to 8
hszsrdous substance. i you heve identified » primary 1arge: population, enter 50. Otherwise, assign the score
from PA Tabie 2a or 2b for the closest distance category with g drinking watet well popuiation.

6. Wetthaad Protection Ares (WHFA): WMPAs are special areas designated by Ststes for protection under
Section 1428 of the Ssfe Drinking Wate: Act. Local/State snd EPA Regianal water officials cen provide
information regsrding the location of WHPAS. '

7. Rasources: A score of b can genersliy be assigned es a default measure. Assign zero only if groung water
within 4 mites has no rescurce usa,

Sum the targer scores in Columa A [Suspected Release) or Column B (No Suspected Release).
Waste Chee iatice [WC)

8. Wasts Characteristics: Score is essigned from puge 4. However, if you have identified any primary target
for ground water, assign either the sceore calculated on page 4 or 3 score of 32, whichever is greater.

Ground Water Pathway Score: Multiply the scores tor LR, T, and WE. Divide the product by §2,500. Rourd
the resuft 1o the nemrese irtecer M the result is greater than 100, assign 100,
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GROURD WATER PATHWAY SCORESHEET

Porhwoy SNasserans sox

Do you suspect 3 reiease (see Ground Water Patheay Criteria List, page 717
I3 the gite lacaied «» kaesr rerrain?

Depih 10 agudter:
Distance 10 the nearest Srinkeg water weli:

LIKELIHOOD OF RELEASE

1. SUSPECTED RELEASE: If yOU KUSPECT & releasE 10 GrOUNG wATE! (1ee Oage 7),
as3ign § score of S50, Use anly column A for ttus psthway.

2, NG SUSPECTED RELEASE: If you o not suSpECT & Fteasa ta ground water, Ind
1ha EITE 13 1N Karst terraan of the depth to aquiler is 70 leet of Je1s, atmgn 4 sSore
of S04; atherwise, BI5Ign & soore of J40. Use only column B 107 thug pathwiy.

TARGETS

1, PAIMARY TARGET POPULATION: Deiermma (he number of pacdit served by
dnnking water weills that you Susoett Nave ceen exgosed 10 3 harardaus

substance lrom (he site Lsee Ground Water Paihway Crieng Lust, page 7).
peopkt x 10 =

4. SECONDARY TARGET POPULATION: Dreterrune the nusnber of peopie sarved oy
dnnking water wels thal you So NOT sucpest Mava bren ex00ied 10 8 harsrdous
Tutiztanca irom the $rie, And 33:pn the t018) populaton ESO60 from FA Tabl 2.

Are ary weells part ol a blended systen? Yes No
H yes, anach ¢ page to show apporonmertt calculations.

5. NEAREST WELL: K you hava ilerilified 3 primary target paouiation jas ground
wialsl, assiQn 3 5coee of 5Q: otherwite, assgn the Nuarest Wel score trom
PA Tatie 2. 1f no drnkung water wells exitl within 4 mies. 83090 a score of ero,

6. WELLHEAD PROTECTION AREA WHPAJ: If any source Ies withn o 2bove 8 WHPA,
o if you have identified any primary targacvel within # WHPA, sesign ¢ 200m of 20;
233ign § if Aeither candition holds but a WHPA it prarent within 4 maes; otherwiss
1RIQN 270,

?. RESQURCES

T P |
Misliew

mLesw

S Auea

Soa

WASTE CHARACTERISTICS

2. A. if you have manDfeed Bny pNmary target (of rOUKS witer, 3N e wasta
ChArACIMMUCE NcorE Caloulited on pagte 4, or ¢ score of 32, winchaver is
GREATER; 0o not evekate part 8 of tus facter.

B. ¢ you tave NOT wenutind any prmaty trget lor ¢round water, 44500 he
wASIE CNATATTENSICS SCOME Caicutated O gade 4.

WC =

GRODUND WATER PATHWAY SCORE: LR x T x WC
82,500
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PA TABLE 2: VALUES FOR SECONDARY GAQUND WATER TARGET POPULATIONS

PA Teble 2a: Non Karst Aquilars

Nearest Populstion Sewved by Wells Within Dlstence Category
Wad f " 7 1ot 01 1.004 2067 | re.vor | 30091 | Greere
Distarce fchoose » [ - - e e [ ™ ”» thew Fopudstion
from S Popcdstion | Aohest) " ) 100 200 1,000 Jav0 | 10000 | 3000 | 100000 | 106000 Valve
010 % mile 20 1 2 [} 14 62 13} 521 1,833 5,114 | 18325
> K to % mite 1] 1 t 2 10 12 100 223 1012 | 3,231 | a2y
>N to 1 mite L] ] ] H s 17 51 187 512 1868 5,224
>1 10 2 ndles & 1 ) 1 3 L) 23 L 234 219 2,303
1210 2 miles 1 1 1 ] 2 7 21 a 212 ate 2,122
>3 10 A il 2 1 ] ) 1 [ 11 L} k1) 417 1,308

Heareat Woll =

Scora =
PA Teble 2b: Xerst Aquifers
Nearest Popuiation Servad by Walks WHAD Distance Calegory
Wes t » 2 5ot 203 r.pot 200t 10007 | FO.00T | Qrnter
Distance furte 20 » ™ e » w v [ ™ - L) Popudation
frarm Site Fopdation | foe korxt) 39 0 104 00 1.000 3,800 tooa | 30000 | 1osooe | reepoe Yahw
0 10 % rvie 0 1 2 5 e 52 183 521 1,633 | 5214 | 4335
>R 19 B mita — 0 1 1 3 10 32 101 b2 1,012 ] 3.2 | woon e
> % ta t e . 20 t 1 k| | as B2 781 e 2.607 182 —
>V 0 X milen m 1 1 1 ] b4 ] B2 261 (31 ] 1.807 8,102
> 2 ta 1 milen 20 1 t 3 ] 28 az 8 B4 1,607 | n.182
>3 1o & milas Fiy 1 ] b | [ 18 [ }] 201 ate 2,807 182

Noarast Well = Scote =




SURFACE WATER PATHWAY —_———

Migration Koute Skeich: Sketch the surface water migration pathway (freehsnd is acceptable)
illussrating the drainage route and identifying watar bodies, probable point of entry, flows, and targets,
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SURFACE WATER PATHWAY
MIGRATION ROUTE SKETCH

Suface Water Migration Aoute Sketch:
(include runoff route, probabie paint of entry, 15-mile target distanca limit, intakes, fisheries,
and sensitive environments}
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SURFACE WATER PATHWAY CRITERIA LIST ~

This *Criteria List" helos guide the process of developing hypotheses concerning the occurrence of
suspected release and tha exposure of specific targets to 8 hazardous substance. The check-boxes
record your professional judgment in evaluating these factors. Answers to all of the listed questions
may not be available during the PA. Also, the list is not all-inclusive; if ather criteria help shape your
hypotheses, list them at the bottom of the page or attach an additional page.

The “Suspected Release® section identifies several site, source, and pathway conditions that could
provide insight as 1o whether a release from the site is likely to have occurred. If a relpase s
suspected, use the "Primary Tarpets” section to guide you through svaluation of some conditions that
may help identify targets likely to bs exposed 10 8 hazardous substance. Record reésponses for the
target that you fesl has the highest probability of being sxpused to a hazardous substance, You may
use this section of the chart more than once, depending on the number of targets you feel may be

considered ‘primary.”

Check the boxes to indicate 8 "ves.” *no,” or "unknown® answer to each question. If you chack the
"Suspected Release” box as "yes.” make sure you assign a Likelihood of Relsase value of 550 for the

pathway.

if the distance 1o surface water is greater than 2 miles, do not evaluate the surface water mipration
pathway. Document the souvrce of information in the text boxes below the surface water criteria list.
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SURFACE WATER PATHWAY CRITERIA LIST

SUSPECTED RELEASE PRIMARY TARGETS
Y N U YN U
e o e« 9 n
] [ ] k
O O O lesufecs weter nuarby? O O Q Is any target neardy? If ves:
Q O O s weste quantity particulady large? O Drinking water intake
Q Fighery
0 D T s tha desinage arse lnrge? O Sensitive snvironment
D O O (srainfall heaw? D O D Has sny intake, fishery, or recraational area
been closed?
D O 0O g e infiuastion rate low?
O O QO Does ansiyticsl e cicoumstantiol svidence
0 O O Aresources poocly contsined of grons to fugpest surface water enolsmination ot s
runalf or flonding? downytryam of a terger?
OO O acunolf mute wel defined (2.g., ditch or 0O O O Doas any tergat warrant ssmpling? If yee:
channe! isading 15 surfats weter]? .
D Drinking water mtake
D O £ s vepatation stressad along the probabls run- O Fishery
off route? O Sensitive anvitaamant
D D DO Aresedimenis or water unnsturally discolond? | O O Othat eriverls?
O O O s wildiifs unnaturslly sbyent? (sl w) PRIMARY INTAKE(S} OENTIFIED?
O O O Mas depositien of wasts ints surisey water oo PRIMARY FISHERYJES]| IDENTIFIED?
bean sbrarved?
jogl! PRIMARY SENSITIVE ENVIRONMENT/S|
O O O e greund wates discheips 10 surface wats DENTIRED?
Bikoly? .
O D O Do snalytieal of circumstamiai ewdenos
augpest surfess watar contaminetion? -
0D Dthet gritaria?
=[] SUBPECTED RELEASE?

Surnmanpe the retionsls for Suspacted Relenss (stiech an
odditianal pape It nevssesey):
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SURFACE WATER PATHWAY LIKELIHOOD OF RELEASE AND DRINKING WATER THREAT SCORESHEET

Ppthw h |

The surface water pathway includes three threats: Drinking Water Threat, Human Food Chain Threat, and
Environmenta! Threat. Answer the questions at the top of the page. Refer to the Surface Water Pathway Criteria
List (page 11} 1o hypothesize whetlher yau suspect that a hazardous substance associgted with the site has been
released to surface water. Record the distance to surface water (the shortest overland drainage distance from
a Source 10 2 suriace walsr body). Record the flood frequency at the site (e.g., 100-yr, 200-yrh. If the site is
lscated in more than one flopdplain, use the most frequent {100ding event. Identify surface water use(s) along the

surtace water migration path and their distance(s) from the site.

oliho f R 8 {LR

1. Suspacted Relsssa: Hypothesize based an prafessional judgment puided by the Surface Watar Pathway Criteria
List (pape 11). If you suspect s release to suriace water, use oniy Column A {or this pathway and do not evaluate

factor 2.

2. No Suspected Ralaase: i you do nat suspect a release, determine score based on the shortest overland
dramage distance from 3 source to a surface watef body. If distance t¢ suriace watet is 2,500 feet or tass, assign
a score of S00. |f distance to surtace water is greater than 2,600 feet, determine score based on flood frequency.
I you 6o not suspect 3 release 10 surface water, use only Calumn B te score this pathway.

Peinking Water Throat Targets {T)

3. List ali drinking water intakes on downstream surface water bodies along the surface water migration path.
Record the intake name, the typs of water body on which the intake is (ocated, the flow of the water body, and
tha number of people served by the intake {apportion the papulation if part of 2 biended system).

4, Pilmary Tacgat Poputation: Evaluate populations served by all drinking water intakes that you suspect have
been exposed 10 & hazardous substance released from the site. Use professinnal judgment guided by the Surface
Water Pathway Criteria List {page 11) to make this determination. In the space provided, enter the population
served by 8l intakes you suspect have been expased to a hazardous substance from the site. If oniy the number
of sesidences is known, use the sverage county residents per hausehald [rounded up to the next integer) to
determnine population served. Multiply by 10 to determine the Primary Targat Population score. Remembet, if you
do not suspect 3 releasa, there can be no primary target papulation.

S. Secondary Target Populstion: Evaluate populstions served by all drinking water intskes within the targst
aistanee limit that you do not suspect have been exposed to a hazargous substance. Use PA Table 3 ipage 13}
and enter the popuation served by intakes tor each flow categosy. M only the nuymber of resisences is known,
ure the aversge caunty residents per household (raunded to the nearest integer} to determine pogwlation served.
Circle the assipned value 1or the populstion in each llow category and enter it in the column on the far-right side
of the table. Sum the farsight column and enter the tota! as the Secondary Target Population actor score.

Gauging station data for many surface water bodies are avaitadle trom USGS or other sources. In the absence
of gauging s1ation data, estimate flow using the list of surlace water hody types and associated flow categories
in PA Tabie 4 {page 13). The flow 1or lakes is determined Dy the sum of 1lows of streams entering of leaving the
lake. Note that the flow category “mixing zone of guiet flowing nvers” is limited to 3 miles from the probable

pont of entry.

6. Nearest inteka represents the threat posed to the dinking warer intake that is most likely {0 be exposed 1o a
hazardous substance. 1f you have identified a primary target population, enter £0. Otherwise, assign the score
trom PA Table 3 (page 13} for the lowest-fiowing water body on which there is an intake.

7. Rasources: A score of 5 can generally be agsigned as a defauit measure. Assign “ero only it surface water
withen the target distance lumit has no resource use.

Sum the target scotes in Calumn A (Suspected Release) or Cotumn B INo Suspected Release}.
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SURFACE WATER PATHWAY

LIKELIHOOD OF RELEASE AND ORINKING WATER THREAT SCORESHEET

Pathw gy Chavactims dbes

Do you sutpect a refease isee Surtace Water Parhway Crtera Les), page 1117
Orstance 1o sudsce water:

Floog frequency:
Wt 13 the JOWNSTIeam QISTarCE 10 the Nearest onnking watar ntake?

mdes
Negtest fishery? Mdes  Nearest senstive enviranment? mies

LIKELIYDOD OF RELEASE

1 SUSPECTED RELEASE: If you suznact & reiease 10 Jurface wiater (se¢ pape 114,
aysgn & score of BEQ. Use ondy columin A far thes pathway.

2, ND SUSPECTED RELEASE: (f you do nal EuNpaGt 3 relaage to Buriace
WELE!, use the Table b2iow 10 3$5i0n & SCore based on GiStInce 1o sudace

water and Nodd feeguency. Use ooty tolumn B lor this pathwiy.

Distance to sistace water < 2.500 teer $00
ICrsrance to surtact warer > 2.500 leer, ang
Site i wnnaal ar 30-yeds flacapain 00
Sue w1 $0C-veq! flootpian 40
Srte in 50Q0-year flootplan 300
Sare oursige SO0-yest lisogplan 100

LR =

DRINKING WATER THREAT TARGETS

L T

3. Pecard the waier dody type, flow (il Jpphcadiel. 4nd numter of people served
2y rach ENAKING water niske within 1he target distance kmrt. I there 13 no
annkng waler Mtaks wiilun the target distanca (wnit, tactors 4. 5. sna 6
RACH rEC@IvE 200 KCOES

| Mids Mawa . Watar fady 7 yew Ao Sonpie Sarved

cis
cfs

- ~
e ee— —— s
—

4. PRMARY TARGET POPULATION: B you SUSpect any drmking waier mtake ixted
AbDve PAs Bien O tO & tuzard: from 1he Ane (1ee Sofface Water

Pathway Critena Us1, page 11), kat thw wtake namets! and colulate the lactor
$core based on the Total paPuathion served.

—_

5. SECONDARY TARGET POPULATION: Determens the aumber of peocis sarved by
dnRuNg water iMakes TRt you do NOT have been exposid t¢ a hagaidous
SUDRTANCE 1rDm e Srte. $7d 235O0 the titsl popuistion acore from PA Table 3.

Are afry ntakes 0an &f 3 Blended sysiem? Y No
i ves. QTLACH 1 PApA 10 ShOW EOSOTIGOMAM CHICULIDONY.

€. NEAREST INTAKE: M you hawe wentiteed & prmary target gopulation for the
Onng water Uaat dactar £), ussipn 2 sCore of $0: ptherwie. azsQn e
Neacest intake score rom PA Tadke 3. It Ad Sanking wiler ¥ake extits within
the targer GiSTANCE kmit, 85N & score of zera,

7 RESOURCES

peopid x 10 =~

KIITYVIELR
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PA TABLE 3: VALUES FOR SECONDARY SUAFACE WATER TARGET POPULATIONS

871
TAL 4

PA TABLE 4: SURFACE WATER TYPE / FLOW CHARACTERISTICS
WITH DILUTION WEIGHTS FOR SECONDARY SURFACE WATER SENSITIVE ENVIRONMENTS

Type of Sufece Watar Body, Diution
Water 8ody Fyps OR Flow Wiloht
minimel streem < 10 ¢ie t
asmafl 1o modeeats siresm 1310 100 cfu o.r
modatate to lerge siream > 100 te 1,000 cls A
Ietge sirvam to dver > 1,000 ts 10,000 chh NA
Intge thvet > 10,000 eha NA
3-mis Mmixing tone of
quiet flowing streme or vers 10 cfa ac grestat N/A
corell idel watsr ftharbory,
sounde, barys, ato.}, ocean, NIA N/A
ot Gruat Lukas

Nearest Populition Served by intekes WA Flow Calegory

Surface Water Irtake 4 " rey 01 1oot | 2008 | recot | 20001 | rocoer | 200001 | Oeetw
8oy Flow fehonse - ~ o "~ - " -~ . o - Dhan Popedation
{see PA Table &) Popudstion | Nphest} | 108 208 Loo0 | 2900 | reooo | seooe | 100,000 | soaoee |revooos]soomooo]  vake
<10 cte - 20 2 s 18 52 183 31 1,833 | 8214 § 18325 | 52,132 | 103,240
10t VD cb 2 1 1 2 B 18 82 141 621 1,833 S.214 | 18,325
>100 to 000 cla ] Q [ ] 1 1 2 [ 4 18 52 103 N 1.831
1,000 10,000 cfa - o 0 (] o o 1 1 2 5 18 52 163
> 10000 :ty or — o o ° o o a o 1 ' 2 s 8 ——
Geentle »
Y.reils M g Tone 10 1 3 ® a8 92 28 e | 2807 | 0182 | 20.00n | 01,002

Nearest Intake = Score =




SURFACE WATER FATHWAY HUMAN FOOD CHAIN THREAT SCORESHEET -

Likelin f Rel

LR is the same for al! surface water pathway threats. Enter LR score from page 12.
F in_Thr

8. The only human food thain targets are fisherias. A fishaery is an area of a surface water body from
which food chain organisms are taken or ¢ould be taken for human consumption on a subsistance,
gporting, or commercial basis. Food chain erpanisms include fish, shallfish, crustaceans, amph/blans,
and amphibious reptiles. Fisheries are delineated by chanpes in surface water body type (i.e., sireams
and rivers, lakes. cosstal tidal waters, and oceans/Great Lakes| and whenever the flaw charzcteristics

of a stream or river change.

in the space provided, idemify a!l fisheries within the target distance limit. Indicate the surface water
body type and flow for each fishery. Gauginp s1ation flow data are available for many surface water
badies fram USGS or other sources. In the absence of gauping station data, estimate flow using the
lisy of surface water bady types and associated flow catsgories in PA Table 4 {page 13). The flow for
Iskes is detarmined by the sum of flows of streams entaring or leaving the lake. Nots that, f thare are
ne fisheries within the target distance limit, the Human Food Chain Threat Targets score is 2ero.

9, Peimary fisheties pre any fisheriss within the target distance limit that you suspect have been
exposed to 3 hazardous substancs released from the site. Use professional judgment guidad by the
Surface Water Pathway Criteriz List (pags t1) 10 make this detarmination. If you identify any primary
fisheriag, list them in the space provided, sntsr 300 as the Primary Fisheries tactor score, and do n~*
evaluats Secondary Fisherias. Note that if you do not suspect a release, there can bs Ao primi
tisheries.

10. Sascondary fisharles ars fisheriss that you do not suspect have basn exposed w & hazardous
substance., Evaluate this factor anly if fisheries are prasent within tha tarpat distance limit, but none

is cansidered a primary fishery.

A. If you suspect & relsase to surface water anc have identifiad a sacondary fishary but no primary
fishary, assign a score of 210,

B. If you do not suspect & releass, svaluate this factor based on flow. In the absence of gauging
station flow data, estimats flow using the list of surface water body types and associatec flow
catagorias in PA Table 4 {pape 13). Assign a Secondary Fishariss score from the table on the
scorsshest using the lowest fiow at any fishery within the targst distance limit. (Dilution weight
muitiplier doss not apply to PA svaluation of this facter.)

Sum the tarpet scores in Column A {Suspscted Relaase) or Column B (No Suspected Ralesss).
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SURFACE WATER PATHWAY (cantinusd)
HUMAN FOOD CHAIN THREAT SCORESHEET

A B
3 v e 4 ” 3 v
LIKELINOQD OF RELEASE Astasrs ] R alorornrns
ooum AL SN w YN
Enter Sunace Water Likebhood of Release scora fram pade 12. IR -
HUMAN FOOD CHAIN THREAT TARGETS
8. Record the water body type $nd 1lew Gl 3gphcabie] for wach ighery within
he tArgMt GH320Y hrmis. H thare s no fishery wathin the tanget
Gistance kmrt, gusgn @ Targns 1co0e of O at tha battom of the page.
Ssrary Name Wotar Sody ¥yps Mow
iz
els
s
<ty
cfe
A A— —— aa— O tr—
9. PRIMARY FISHERIES: |l you susoect any fiahary icied above has been exposad
10 2 Nazardous subslance 1rom the ane (san Surfscs Water Criverse List. page V1),
a0 1 tcore ot 300 and do not evatuste Factor 10. List the phmary fabenes:
- —
10. SECONDANY FISMERIES
A Il you Sutpert 3 reloNse 10 SurfAZe wiltr aNS Rave KartiTiad & saconddry fishery
Sut no prmacy Fishary, aRaign 4 Score of 210,
0. I vou da nar suxdeet & reieass, 2ssign & Secondary Fitherwn score Lom the Tabie e |
Below uung the lowest Flow 8t sy fishery within the LR1geT Sttdnce limit,
Lowwet Rew Sosondory Flohanns Sasre
< YD efs 210
10 to 900 ets 30
- | > 100 ¢fa, coavtal, -
tda! waters, ecearn, 12
Los Grmat Lakux
IR, w & MR - —
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SURFACE WATER PATHWAY ENVIRONMENTAL THREAT SCORESHEET

ikelih 1 Re! L

LR is the same for all surface water pathway threats. Enter LR score from page 12.

Environmensial Thr Tar T

11. PA Table 5 {page 16) lists sensitive enviranmenzts for the Surface Water Pathway Environmental
Threat. In the space provided, identify al} sensitrve environments located within the target distance
limit. Indicate the surface water body type and flow &t each sensitive environment. Gauging station
fiow dats for many surface water bodies are available from USGS or other sources. In the absence
of gauging station data, estimate flow using the list of surface water body types and associated flow
categories in PA Table 4 (page 13}. The flow for lakes is determined by the sum of flows of streams
entering of leaving the lake. Note that if there are no sensitive environments within the target distance

limit, the Environmental Threat Targels scaore is zerc.

12. Primary sensiive environments are surface water sensitive envircnments within the target
distance limit that you suspect have been exposed to a hazardous substance released from the site.
Use professional judpment guided by the Surface Water Pathway Lriteria List (page 11] to make this
determination, If you identify any primary sensitive enviranments, list them in the space provided,
enter 300 as the Primary Sensitive Environmants factor score, and do not evaluate Secondary Sensitive
Environments. Note that if you do not suspect a release, there can be no primary sensitive

enviroruments.

13. Secondary sensitive environments are surface water sengitive environments that you do not
suspsct have bsan exposed to a hazardous substance. Evaluate this factor only i surface wate-
sensitive environments are present within the targat distance imit, but none is considered a primar,
sensitive environment, Evaluate secondary sensitive environmeants based on flow.

® in the 1able provided, list gll secondary sensitive enwromncnts on surlaoe water bodies with flow
af 100 cfs oc bess, - ~ -2

1) Use PA Table 4 (page 13] to determine the appropriate dilution weight for each.

2) Use PA Tables 5 and & (page 16] to cetermine the appropriate value far each sensitive
environment type and for wetlands frontage.

3) For @ sensitive environmant that falls into more than one of the categaries in PA Tabla 5, sum
the values for each typs to determine the environment value {e.g., 3 wetland with 1.5 miles
frontage {value of 50) that is aiso a critical habitat for » Federally designated endangered
species (value of 100) would receive a tatal value of 15Q).

4) For each sensitive enviranment, multiply the dilution weight by the environment type {or iength
of wetlands) valiue ang record the product in the far-right column.

5) Sum the values in the far-ripht coiumn and enter the 1018l a5 the Secondary Sensitive
Environments score. Do not evaluate part B of this factor.

® |f all secondary sensitive environmants are on surface water bodies with flows greater than 100
cfs, assign 10 as the Secondary Sensitive Environments score.

Sum the tarpet scores in Column A {Suspected Releasel or Column B (No Suspected Release).
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SURFACE WATER PATHWAY (condnued)
ENVIRONMENTAL THREAT SCORESHEET

A ]
Kumpowey | Mo Simpmttat
LIKELIHOOD OF RELEASE [ Audnare A oPurencng
] [T~ ) R ——

Entar Surface Water Like!inood of Reteats scove from page 12,

ENVIRONMENTAL THREAT TARGETS

11, Record the warer body Type and flow (i} apphcablel for each surtace wiatar

Sansitres atvworment wrihin the 1arget distance bmit (sae PA Tables &
nd S). ¥ there iz na senaIbive arvmnmant within the farget diztance

kmil, asssgn » Targets score of O at the battom of tw pags.

Lnviranmear Nowe Waiw Bovy Type Losd

12. PRIMAAY SENSITIVE ENVIRONMENTS: M vou suspect any sensdive sovon-

ment lirted gbove has been expased 10 & hazardout subatance irom 1he sng Isee
Surtace Waer Critena Last, page 1), 8350 2 seoce ¢f 300 and do net eveluate
fattor 13. List the privary senciive ervirgnments:

)

13. SECDNDARY SENSITIVE ENVIRONMENTS: M aensitive emeronments s

P3N, b NONS 13 & Bvinary Arve of svaluaie § Y
Senztiva Envronments Dased on flow.
A, For satondary SEnsitws $/VirONMANtS B LI aCe WITK Badiet with fows of
100 €13 o¢ loxs. 233N Scores 35 1oHiows, ynd do not Rvaiume pant B of
thas t9ctor:

Dimian Weadgt Serviranpmeret Fype sret Varis
Powar WA Tabie &) A Yahier 8 and &1 Yotar
~
efed X -
dd x =
4 -
dg ¥ -
e!g[ x -
Lo «
= e T ——
B. If 2 sactndery senditrve ervironmunts 3y Iocated On SUrfAce water bodies
werth fiowte > 100 cfs, assyn 3 score of 10,
? -
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PA TABLE §: SURFACE WATER AND AIR PATHWAY SENSITIVE ENVIRONMENTS VALUES

Sansitive Envirpamem Assioned Vaim
Cnucsl habitat tar Fedarally denignated sndangernd of Lhfegtantd aPacid 100
Manns Sancovery

|Navuna! Park

Dewmgasted Faderal Widerrdns Araa

Eoniomoslly impariant aresr Weatified undar the Cosetal 2one Wikdurness Act
$ Atuas identified uncter the Nationel Letuery Pragram ot Near Cometsl Water Propram of fhe Clean Witer Act

Criticai Araas Jgentified undsr the Clasn Lsker Program of the Clean Water Ag1 (subacess in lekee or enare wmall lekea)

Nesponal Monument (air pathway aniy) .
Netonal Sseshors Recreatinn Arss
Nagonst LEksthdre Recrestion Ares
Habuat Lnowh to be used by Federally designatad o! progassd endanpered of threatansd species 75
jMatanal Pressrve
Natianyl o Siats Widile Rafuge
Ueit of Coastat Rarrier Ansourcas Syatsm
Fedarel lsnd devignaied for the pr 1 of natursl etosysleme
[ Adrmeniotiotrvaly Proposed Faderal Widerness Aras
i e of fishiahalifiah tpecins willvn & srver evatam, bey, or sstuacy

Suwn!\om incal jor th
vp ove e 1oading oreas anucel for the menienence ¢ ENBIraMOuUs finh epecies in v Kiver systam
Tanuuul ateas vikized fec brosding by lerge ¢! dense agpregabons of vartebrata anmale (air pathway) e¢

SoiTe-agquatio foregers (sUnIne wate pethwey}

National fiver reach designated as Racrsatonst
MHetust hnewn 10 be used by Sistn dusipnated andangerad &7 thisitioad soetine =0
Habitat khown ta be used by 8 apecier under review s 19 its Fedoral gured or th Status

Cosrtal Rarner (parnally goveitped)

Fodoraly designatey Scenic or Yid Alvar
. 25

|5 1ate lanc gemgnated (o7 widiile or parme menagement
Stace gerignated Scomg 9r Wild Mivar
{Sisle devignaed Natursi Arss

JParvcutar argus. reiatively wnall in ¢ize. inporient 10 meirtensnce of UrsQue biokic DOMAUNItisy
Stete dempnaied arane ter protecaon/fmesntenancs of sguatc ks unast the Clean Weter Azt 5
See FA Tadie 8 {Syriace Waler Pethway)
Watlands o
PA Tabla ¢ (Asrt Pathway|
PA TABLE 6: SURFACE WATER PATHWAY
WETLANDS FRONTAGE VALUES
|Te1ss Langrh of Wetisnds Assioned Valie
Laes then 0.1 mile 0
CRETRE. " 25
Groatar than 1 (o 2 eiles |
Graater than 2 18 3 miles 75
Grastar than 3 ¥ 4 Mmise 100
|Graater than 4 1o 8 miee 160
Grosrer than 8 10 13 miles 250
Grage! then 12 to 10 muiyy 150 .
Gresta thon 16 (0 20 mim 480
{Greatar then 20 rilee &OO
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SURFACE WATER PATHWAY WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORES

w r rigti W

14, Waste Charscteristics: Score is assigned from page 4. However, it a primary terget has been
identified for any surface waser threat, assign either the score calculated on page 4 or 3 score of 32,
whichever is greaver,

Surface Water Pathway Threst Scores

Fill in the matrix with the appropriate scores from the pravious pages. To calculate the scors for each
threat: multiply the scores for LR, T, and WC; divide the product by 82,500; and round the rasult to
the nearest integer. The Drinking Water Threat and Human Food Chain Thraat are each subject to 3
maximum af 100. The Environmental Threat is subject to  maximum of 60. Enter the rounded threat

scores in the far-right column.

Surface Water Pathway Score

Sum the individual threat scores 1o dstermine the Surface Water Pathway Score, [f the sum is greater
than 100, assign 100.
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WASTE CHARACTERISTICS, THAEAT, AND PATHWAY SCORE SUMMARY

SURFACE WATER PATHWAY (canciuded}

A -
Swpacted | Ne Sump
WASTE CHARACTERISTICS Retesne Relesre
Lo g |
14. A. [f you have Identified any primary target for surtace water (pages 32, 14,
os 151, assign the waste chacactensucs score chiculated on page 4, of a score
el 32, whichyver is GREATER; do not evsiuate part B of this factor.
[L L "} N e w
8. I you have NOT identiflied gny primary 1a7get far surface water, 956IiGN tha
wasie charscnsucs scare calculated on page 4.
WE =
SURFACE WATER PATHWAY THREAT SCORES
Uknihood of Fethway Werts Thens! Semre
Asbasee (LR} Scere Yorgeta (T) Scarm CAsructanzvas WG] Soare ReTr W
Threst trom page 12} |__fwoges 12, 14. 16/ (otarmirny sdave) / 83,560
Drnking Watar

Human Food Chain

e = - e——— |-

Environmantal

il o ¢ Sl o R

SURFACE WATER PATHWAY SCORE
{Drinking Water Thraat + Hurmnan Food Chain Thrast + Environmental Thesat)
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SOIL EXPOSURE PATHWAY CRITERIA LIST

Areas of surficial contamination can generally be assumed. This “Criteria List™ helps guide the process
of developing a hypothesis concerning the exposure of specific targeis 10 a hazardous substance at
the sits. Use the “Resident Population™ section to evaluate site and source conditlons thar may haip
identify targets likely to be exposed 10 s hazardous substance. The check-boxes record your
professional judpmant. Answars 10 all of the listed questions may not be available during the PA.
Aleg, the list is not ali-inclusive; if other criteria help shape your hypothesis, list them at the bottom

of the page pr attach an additicna) page.

Check the boxes to indicate a "yes,” "no,” or "unknown" answer 10 each question.
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SOIL EXPOSURE PATHWAY CRITERIA LIST

SUSPECTED CONTAMINATION RESIDENT POPULATION

YNU

¢« o.n

. k

T O D Iz any residence, school, or daycere (acility on
or within 200 l4st of an aree of suspecied
cantamination?

Sutficial centamination can generally ba assymad, O O O tx ony residenca. achoel, or dayeare facility
located on adjacent land previously awned or
Hanad by tha tita cwnecrioparstor?

O DO O Iz thers 2 migretuon Joute that might sprasd
hazardous substances nasr residences,
schools, or daycare feciliLex?

© T O MHave onsite ot adjacent rexidents or students
rsporied advarse hoetth ealfwcts, exciusive of
apparent Jrinking water or st conteminatian
aroblams?

0O O 0 Dows eny neighboring propsrty warrant
asmpling?

DC Othat criteris?

o)y =i RESIDENT POPULATION IDENTIFIED?

Summarnza the rationals lor Resident Populetion (attach an sdditionat page if nycesesryl:
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SOIL EXPOSURE PATHWAY SCORESHEET

hw, har d

Answer the questions at the top of the page. Identify peopie who may be expased (o & hazardous substance
because they work at the facility, or reside or attend school or daycare on of wlthml 200 feet of an area of
suspected contaminatian. [f the site is active, estimate the number of full and part-time warkers. Note that

cvatustion of targets is based on current site conditions,
i 1

1. Suspectsd Contamination: Aress of surficisl contsmination are present &t most sites, and 8 score of 550 can
generaliy be assigned as 8 default measure. Assign 2ero, which effectively eliminastes the pathway from further
consideration, anly if thare is no sutficial contamination; reliable snalytical data are penerally necessary to make

this determination.

Resident Popylation Threat Targets {T)

2. Rasidant Populstion correspondsto *primery targets™ for the migeation pathways. Use professional judgment
guided by the Soil Exposure Pathway Criteria List (page 18I to determine if thare are people living or gitending
schoc! or daycare on or within 200 feet of areas of suspected contaminatian. Record the number of people
identifitd as resident population and multiply by 10 to determine the Resident Population factor score.

3. Resident Individual: Assign 50 if you have identilied a resident populatian; ptherwise, assign zerc.

&. Worksars: Estimate the numbder of full and part-time workers gt this facility and adjacent facilities where
contamingtion is also suspected. Assign & score (or the Workers fector from the table.

E. Tsrrewtria! Sansitive Environmernts: In the table provided, list esch terrestrial sensitive environment located
on an ares of suspacted contamination. Use PA Table 7 (page 20} to sssign & value for each. Sum tha values

and assign the totsl as the factor score.

6. Resources: A zcore of & cangenerally be pssigned es a default measure. Azsign zero only if thars is no land
resource use on sn grea of suspected contaminstion.

Sum the 1arget scotes.
h '
7. Enter the WC score detarmined oa page 4.

Resident Pooulation Threet Scoes: Muitiply the scores for LE, T, snd WC. Divide the product by B2,5600.

Round the resunt to the neasest integer. If the result is greater then 100, stsign 100.

Nesrby Popidation Thraat Scors: Do not evalyste this threst if you gave a xero score to Likelihaod of Expasure.

Otherwise, assign 8 score bazed on the populstion within & 1-mile radius (use the same 1-mile radius population
you evaiyate for mir pathway population targets):

ign Within Ong Mi) Noprby Popyiation Threet Score
< 10.000 1
10,000 to 5G,000 2
50,000 4
Soil Exposura Pathway Score: Sum the Resident Popudation Threat scare and the Nearby Population Thremt

scare, subject 10 » maximum of 100,
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SOIL EXPOSURE PATHWAY SCORESHEET

Privway Chorecrorasion
Oa any pecowe iive on or withen 200 It of areat of guspactad contaminatian? You___ No_
Da any pecple st1end 4chool of daycare on or within 200 1t of aress

ot tuspected comammation? Yes __ No
Is the (acihty scuvel Yes __ Ne __ If yes, estimate 1he number of workers:
Sam paotnt
LIKELIHOOD OF EXPOSURE c«nu:um [y ————
1. SUSPECTED CONTAMINATION: Suriial contamination can generally ba assumad,
and 3 score of S50 assigned. AIRign zero only if the absence o1 surficel
Contamunation can Be confidently damonsiated. f =
RESIDENT POPULATION THREAT TARGETS
2. RESIDENT POMILATION: Determine the number of propie oscupying residences
ar attending $CH00! oF daycare on o within 200 fart of areas of suspecrad
conammngipn (sec Soil Exposure Pathwey Critena List, page 18).
peopia x 10 =
ey —
A, RESIDENT INDIVIDUAL: If you have identlied & resident gopulatian (factor 2],
aisign @ score of S0, citerwase, #3sign & score ol O, N
4. WORKEAS: Lize the following table 10 343:gN & s&ore based on the total rumber af
workers 4t 1he facikry and neardy tacilities with suspected COntaminaton:
Numser of Workow Sommw
[s) 0
1 t0 100 5
10% ta 1,080 10
>1.000 15
8. TERRESTRIAL SENSITIVE ENVIRONMENTS: Use PA Tabla 7 to sssign s vahue
1¢r eath terrestrial 3engitive envrtamant on an srea of suspected
CoNLamMatIon:
Tarres el Sarmistvs Enviceranrs Type Vaduw
. ——] ]
St =
5. RESGURCES
T o
WASTE CHARACTERISTICS
"AaRem
7. As3ign the waste Ch3fACIENSUCS SCore caitidated on page 4. WC =
PRI P ¢ SpE—— > R
RESIDENT FOPULATION THREAT SCORE: LE X T X WC :
82.500,
NEARBY POPULATION THREAT SCORE: wisu
Pl - w—
S0IL EXPOSURE PATHWAY SCORE:.
Rusident Population Threst + Nearby Population Thrmat .
A37
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PA TABLE 7: SOIL EXPQSURE PATHWAY
TERRESTRIAL SENSITIVE ENVIRONMENT VALUES

Torragtriai Semtiive Emvionment

Azrigned Vaive

Terzsing! Chuca) hatiial 1o¢ Faderally designates erdsngedsd or thieatenad speciet
Nations| Park

Designated Federal Wildernass Ated

Nauonal Monument

100

Tertesira) nabital knowa 10 DE Lied by Federsily gesignated or proposed fryestenad or endangered speciag
Nationg! Preserve (terrestnal)

Natonal or State terresirial Wildiife Refuge

Federsl kand designated {or protection of nanral ecodysiems

Admurustratrely proposed Fadaral Wilderness Aran
Terresitial arens utilized by lsrge or gerie & anong of snimyls lvertebrats speciest 1or dreeding

75

Terrasinal habitat ukad By State desgnated endanpered oc ttregienad spaces

80

Tarrestral habitat upad by specs under revisw for Federnl desipnated endangered ar thraatened sratus

State (anos desipnated 10r wildill¢ 6r game Maragrmant

State dasignated Natursl Areas
Parucuiar areas. relalively small i $17¢, imporTant 10 MantEnance 6f unique bone communities

5
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AIR PATHWAY CRITERIA LIST

This "Criteria List" helps guide the process of developing a hypothesis as to whether a release to the
air is likely to be detected. The check-boxes record your pmfessiongl ]udgma'm. A.nswfv_ars to all qf tfje
listed questions may not be available during the PA. Alse, the fist is not all-nnclugtye, if other criteria
help shape your hypathesis, list them at the bottom of the page or attach an additional page.

* ien i ifi iti v!d provide insight as to whether
The "Suspected Release” section idaentifies saveral canditions ﬂ?at col '
a release from the site is likaly to be detected. If a release is suspected.- primary wargets are any
resigdents, workers, students, and sensitive environments on or within % mile of the site.

indi “yes,” "no." or " . h guestion. Jf you check the
the boxes to indicate 5 “yes,” “no.” or "unknown™ answer to eag
?g::ze;ed Release” box as "yes,” make sure you assign a Likelihood of Release valua of 550 for the

pathway.

A-40

143



AR PATHWAY CRITERIA LIST

SUSPECTED RELEASE PRIMARY TARGETS
Y N U
g o n
L k
O D O Areodors currently reported?
0 O O Het relasse of @ hezardous subsisncs 10 the air
been direcily coynrvad? I you suspect a rstsase to &ir, svaluate all populstiany end
FRARitive environmante within 1/4 mile lincluding thoaa
0 O O Ate thers raports ot saverse heelth effects ontite) a5 primaty Lsigets.

{v.¢.. headaches, nsusea, dijziness} potenuaily
rasuiting from migration of harsidous
substances through the air?

O O O Does snalyucal ot circumatantisl evidance
SURposL & relesna 10 the wit?

oo Crher critoria?

ocC SUSPECTEP RELEASE?Y

Summatize the rationals for Suspacted Release (stiach on edditional pags it necessary):
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AIR PATHWAY SCORESHEET

Answar 1ha quastions a1 ths top of (he page. Rofar to tha Arr Pethway Critarie List (page 21) to hypothesize whethe,

you suspact thal u hazardous substance releass to the alr could be detected. Due to dicparsion, relasses to air ere nat
a5 pereistent as ralsases 1o weler migrarion pathways and ara much more difficult to detect. Develop your hypothesi
conceming the isleass of harardous ¢UbSLANCas 15 av based on “radl t!Me” considerations. Record the distence (in Tew:}

from any source to tha neacest ragulerly occupiad buliging.

keMhood af Relaase

1. Suspected Relsese; Hypothesize based on profsssional judgmant puided by the Alr Pathway Criteria List (page 211
If you suspact a seisase Lo ok, use only Column A for this pethwaey snd do not avaiusts facior 2.

2. Ko'Suspactad Releass: 1! you do not suspect & relesss. antsr EOO and use only Column @ for this pathway.

Targets

3. Primury Target Population: Evsiusts populstions subject to exposurs from rolsase of & hazerdous gubstance from the
sits. I you muzpact a relsase, the resicent, student, and worker populstians on and within % fmile of tha xita sre
considersd primary target population. #f only ths numbar of residences is known, use tha averege county rasidents per
housahold {rounded up to the neaxt ineger) 1o determine the population. In the space providad, emer thig populaiion.
Muhiply the populstian by 10 to determina the Primary Targat Population zcore. Note that if you do not suspect e releass.

there con bu ho primary target popuistion,

4. Secondary Target Populstion: Evaluste populations in distence categorias not suspecisd 1o be subjact to exposura irom
release of 8 hazerdous substance from tho sita. (f you suspect a relaaxe, residents, studome, and warkers in tha % - to
d-mile Sistance catagarias ars sscondary target population. If you do not suspect s relesse, ail ranidenis, stydents, end
workecs onzite and within 4 miles are considersd sscondary targst populstion.

Uss PA Table 8 (page 23). Enter the populatian in each sacondary terget populetion distance categery, crcis the assignac
vahua, and record A an the Jer-right side of tha table. Sum the farsigh! column and enter the tolsl us the Secondar.

Target Popuiatian factor scora.

$. Kearwetindividusl repraterts the thrast posed 10 the psraon moat kksly 1o be exponed to a hazardous substancs relasss
#tom the site. If you have identifind a primary Larget populetion, snter 50. Otherwiae, assign the score from PA Tabh
B {pape 21} {or the clasest distance eategery it which you have identified s wecondary targst papulation. :

0. Primary Senahtive Environments: If & releuss i suspected, afl sansitive anvironmantc on pr within % mila of the site
are consicered primary tergets. List tham and seeign values for sunsitive envirsnment typs (fram PA Table &, papa 161
andior wetlang 5creage {from PA Tabie 9, paps 231, Sum the values and enter the totsl as tha lactor score.

7. Sscondsry Senskive Envionmarms: It & reisese k suspected, seritive enyrarnmants in tha X - to % -mile gistance
SAtegory ara BECONTArY tarDets; Oreater distances nead not be evaluated bacauss distance weighting greatly dimmishue
the impact on eits ssore. If you dd Mot FUEPHC! § tuleass, all ssnsilive eanviroamants on and within % mils of the site ere
considered sacondery targets, List wach sucondary sensitive snwviroamant on PA Tebls 10 (page 23) and eswign a velus
to each using PA Yables b end 9. Muftiply each valve by the indiceted distance waight end record (ha product In the fer-
right column. Sum the products and emiar the total ax the factor mcora.

8. Resources: A xcors of 6 can genersky be assigned as a dafeutt messure, Aesion 2ero only ¢ there iz no land rescurce
uss within % mis.

Sum the terpet scoees in Column A [Suspacted Reiease] or Column B {No Suspeciad Relesse).

Waste Chargeyprietics (WC)

9.Waxte Charecterdatica: Score is assigned from page 4. However, il you have idantiied any primary target for 1he ar
puthway, assign sither the acors caiculatsd on pIgs 4 or a score of 32, whichever ic praster.

roo oty Soora: MuRiply the scares for LR, T, and WC. Divide the product by 82,500. round tha resus o .
nesrast integer, (1 the result i preste’ than 100, essign 100,
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AJR PATHWAY SCORESHEET

Pathwoy CA

D0 you susdecl & rulpase Laee Ax Pathwiy Critena List, page 2117
Dvstance 10 the nearast Indrvid ual:

Yoa No

LIKELIHODOD OF RELEASE

1. SUSPECTED RELEASE: (f vou BvSDECT & reimane D & (sde DaPN 217, ASLQN 2
score ot SS0. Usa onty caturmn A 1or the pathway.

2. NO SUSPECTED RELEASE:  you do not Suspect & revaase 5 &if, as$n &
scare of 500. Usm oy column B for tres pathway.

JARGETS

3. PRIMARY TARGET POPULATION: Oetermine the rumber of peosla Jubjct

0 exDOBLIE (fDMM § SULDECEED TelEARe Of haZArJOUS SURSTANCES 10 the &,
people » 10 w

4, SECONDAAMY TARGEY POPULATION: Detarmane the number o/ peopls not
susDecIer to O axaciad [0 & falease Co &ir, 4nd YIEON the 1Ot poduiaton

scare wsing PA Tath B,

£ NEAREST INDIVIDUAL: M you have antited gy Pumnary Targat Popuiation
Tor the &ir galhway, J1MQN & Rcoca ¢f BO: othernwisa, asagn the Nesrest
NaIvIdus! acore Trem PA Tabée 8.

8. PRAIMARY SENSITIVE ENVIRONMENTS: Sum the senartrve srvronment values
A Tatie 5 ane wetans screngs valuas (PA Table 21 for enveonments submct
16 9xposuUrs 110 & SUSPACTEd release (o Ihe il

Sanaiyive Lvviorunars Type Yohm

———

7. SECONDANY SENSITIVE ENVIRONMENTS: Uta PA Tabia 0 to determing ~

T scorw for SACONMIrY SENEILVE SAVITIMANIS.
2. RESOURCES

aamiLie C 1D

LXL] LT}

T
_WABTE CHARACTERISTICS

8. A If you nave eraiied sy Primasy Target for the dir pathnviy, 845191 the wisTe
SRECRCTUNItCE 650N caiculited on page 4, D7 & 33508 O 32, wrethiver ig
GREATEA; ao not eveiate part § o1 This factor.

B. K you hava NOT identitied sny Primary Tarpat 107 The s pathway, L180n the
Wikt Charactansbes score calculd tag on paps 4.

WC =

AR PRATHWAY SCORE: iR = ¥ x WC
62.500
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PA TABLE @: VALUES FOR SECONDARY AIR TARGET POPULATIONS

Nowrwst Population Within Distance Caregory
incfividust ¢ " t 18 »1 roet 1080 raoer | 30007 | teo.e0r | 000t | Gt
Distence {epoors ” 'S o » ~ ™ ~ t- » - - thaa | fopalstion
from Shte Populstion | Mohest) 1 [ 20 res Job Looo | a00e | reece | 30000 | 1reeve | 300.0w0 | 1.0v0.000] 1,000,800 Vahe
Oraite 20 1 2 L] 1¢ 2 103 11 1,698 | 5.214 | 10,325 | 82,130 | 143,248
»Bta % 1 ile 10 1 1 t 4 11 Q 130 408 1,503 1 4,081 | 12,034 | 20310
>R 1o % e 2 o o 1 1 3 » m 1] 2 | 02 | 2018 | BAGE
>Hwl He 1 0o ] o 1 1 k| 2 28 n 281 094 2,8t2
»lw2 m ] o -] [ a 1 1 2 a 7 [ £ 2808 a3y
>3t lan o a o o ° ] 1 1 I 12 n 120 e
22164 lsa a ° o [ 1] o [ 1 2 ? £ 73 P
Net rast infividusl =~ Scora =

PA TABLE 8: AIR PATHWAY VALUES

FOR WETLAND AREA
Wetland Aree Astigred Vale
Lese than T ecre o
1 te 50 noree at
Gremise then 80 te 100 sete 78
Graales than 100 19 150 naree 121
Grastar Thant 150 ta 20 soran 17%
Grualet than 200 16 00 sares 150
Greatst then 300 15 300 scre %0
Grewier than 400G (0 500 sotie 450
Greslar then 00 scrée 500

PA TABLE 10;: DISTANCE WEIGHTS AND CALCULATIONS
FOR AIR PATHWAY SECONDARY SENSITIVE ENVIAONMENTS

Distarce]| Samsithrw Envicontent Typs and Vahse
Datance| Waeight {from PA Table 6 or 3 Prodrct
Dnelte 010 I
n
LS
oc-1/4m] 0018 {|x
) ]
L]
1/4-112m] 00054 | »
x
L

Tolal Environments Score =




SITE SCORE CALCULATION

In the column labeled S, racord the Ground Water Pathway score, the Surface Water Pathway score,
the Soil Exposure Pathway scora, and the Air Pathway score. Square each pathway score and record
the rasuit in the S? column. Sum the squared pathway scores, Divide the sum by 4, and taks the

square root of the result 1o abtain the Site Scorea.

SUMMARY

Answer the summary questions, which ask for a qualitative evaluation of the relative risk of targets
being sxpossd to @ hazardous substance from the site. You may find your responses to thegs
questions a gondd cross-check against the way you scored the individual pathways. For example, if
you scorsd the ground water pathway on the basis of no suspected release and secondary targets
only, yet your respons# to quastion #1 is “yes,” this presents apparently canfiicting conclusions that
you naed 10 reconsider and rasolve. Your answers to the questions on page 24 should be consistent
with your evaluations elsewhere in the PA scaresheets packape,

A-46
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SITE SCORE CALCULATION

s st
GROUND WATER PATHWAY
SCORE (S,.):
SURFACE WATER PATHWAY:
SCORE {S_.}:
SOIL EXPOSURE PATHWAY
SCORE (S,):
AIR PATHWAY
SCORE {S.):
SITE SCORE:
S#*S,vx*ssl‘hgﬂ
4
SUMMARY
YES | NO
1. is thore o high possiiiily of a threst 1o any nearby drinking waler wail{a) by rigratian cf &
hezardous substance in ground water? D o
A. If vus, identify the wellis).
B. If yas, how many peopile are served by tha threstened walis)?
2. Iz thars » high posshility-ef ¢ threat to sny of the Tollowing by hezerdous substance
migration in surface waetar?
A. Orinking water intake
B. Fishery ] ]
C. Sansitiva snvironmaent {wsetland, eritical habitat, cihets!
D. 1f yax, identity the target(s).
3. is 1hevs » high possibility of sn srea of surficial contaminetion within 200 fast of any
residence, schaal, or daycare leciity? = o
If yos, identidy tha propertyiias) and actimate the asscciated populatiords].
4. Are thers pubiic heakth concams at this site that are not eddressed by PA sconing
conziierations? 1 yes, sxplein: : a Q
A-47
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Appendix

Appendix B: USGS Data Files

All of the fields in the USGS data files were reformatted in May 1996. They are now in a
‘spreadsheet’ format, in which all fields are separated by a TAB character. This method should

allow the data to be easily imported into a spreadsheet program on your computer.

The first line in each data file contains the ‘headers’, which is an 8 (or so) letter code describing
each data element. For example, the code for ‘Commercial withdrawals, ground-water, fresh’ is
‘co-wgwit’. Each line (record) in the data files begins with some descriptive information, such
as the state, year, and county or water-resources region code. There are headers for these items at

the beginning of the first line (the header line). These first few header codes vary by file type.

NOTE: The initial header information (first 4 or 5 items in each line) varies by file. The actual

code headers for the data elements are described in Appendix B.

The data elements with a “Entered by user” under the “HOW ELEMENT IS COMPUTED”
heading indicate data that has been compiled and entered manually into the files. A data element
that is not “Entered by user” was calculated by using other data values. For example, ‘ps-popgw’
(index #3) and ‘ps-popsw’ (index #4) are summed to create ‘ps-popto’. So, total public supply
population served is computed by summing the population served by ground water and the

population served by surface water.

A table of data elements, element codes and method of computation is in Appendix B.

Source: http://h20.usgs.gov/public/watuse/data/wudict.txt
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Appendix C : Complete List of Water-Use Data
Elements
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WATER-USE DATA ELEMENT CODE INDEX HOW ELEMENT IS COMPUTED
TOTAL POPULATION (in AREA, in po-total 2 Entered by user
thousands)

PUBLIC SUPPLY:

Population served (thousands): Ground Water ps-popgw 3 Entered by user

" " Surface Water ps-popsw 4 Entered by user

" " Total ps-popto 5 3+4

Water withdrawals, fresh Ground Water ps-wgwfr 6 Entered by user

" " " Surface Water ps-wswifr 7 Entered by user

" " " Total, Fresh ps-wtofr 8 6+7

Water withdrawals, saline Ground Water ps-wgwsa 9 Entered by user

" " " Surface Water ps-wswsa 10 Entered by user

" " " Total Saline ps-wsato 11 9+10

Water withdrawals, total Total Total ps-total 12 6+7+9+10

Water deliveries: Public Use and Losses  ps-loss 13 12-21-30-44-71-93
" " Total Deliveries ps-deliv 14 13+21+30+44+71+493
Per capita use: Total, Gal/d ps-prcap 15 12*1000/5
Number of facilities: In Area ps-facil 16 Entered by user
oo Water-Use Database ps-facdb 17 Entered by user
COMMERCIAL:

Self-supplied withdrawals: Ground Water co-wgwfr 18 Entered by user

" " Surface Water co-wswfr 19 Entered by user

" " Total co-wtotl 20 18+19

Deliveries from water supply: Fresh co-psdel 21 Entered by user
Total: Withdr. + Deliveries co-total 22 18+19+21
Consumptive use: co-cuse 23 Entered by user

DOMESTIC:

SELF SUPPLIED:
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Population: Thousands do-sspop
Water withdrawals: Ground Water do-ssgwf
" Surface Water do-ssswf
" Total do-sstot
Per capita use: Galid do-sspcp
PUBLIC SUPPLIED:

Population: Thousands do-pspop
Deliveries from water supply Fresh do-psdel
Per capita use: Gal/d do-pspcp
TOTAL:

Withdrawals + deliveries: do-total
Consumptive use: do-cuse
INDUSTRIAL:

Self-supplied withdrawals: Ground Water, fresh in-wgwfr
" " Ground Water, saline in-wgwsa
" " Ground Water, total in-wgwto
" " Surface Water, fresh in-wswfr
" " Surface Water, saline in-wswsa
" " Surface Water, total in-wswto
" " Total, Fresh in-wtofr

" " Total, Saline in-wtosa
" " Total, Total in-wtotl

" " Reclaimed Sewage in-recww
Deliveries from water supply Fresh in-psdel
Total, withdrawal+deliveries Fresh in-total
Consumptive use Fresh in-cufr
"o Saline in-cusal

" " Total in-cuse
Number of facilities: In Area in-facil
e In Water-Use Database in-facdb
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24 2-5

25 Entered by user
26 Entered by user
27 25+26

28 (25+26)*1000/24
29 5

30 Entered by user
31 30*1000/29

32 25+26+30

33 Entered by user
34 Entered by user
35 Entered by user
36 34+35

37 Entered by user
38 Entered by user
39 37+38

40 34+37

LY 35+38

42 34+35+37+38
43 Entered by user
44 Entered by user
45 34+37+44

46 Entered by user
47 Entered by user
48 46+47

49 Entered by user
50 Entered by user
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THERMOELECTRIC POWER

(ELECTRIC):

All thermoelectric water use: Ground Water, fresh pt-wgwfr
" " v Surface Water, fresh pt-wswir
" " o Surface Water, saline pt-wswsa
" " " Surface Water, total pt-wswto
" " "o Total, Fresh pt-frtot

" " "o Total, Total pt-wtotl
Deliveries from water supply Fresh pt-psdel
Total: Withdrawal + deliv Fresh pt-total
Consumptive use Fresh pt-cufr

" " Saline pt-cusal
" " Total pt-cuse
Total power generated: Gigawatthours/year pt-power
Number of facilities: In Area pt-facil
. In Water-Use Database pt-facdb
THERMOELECTRIC POWER

(ELECTRIC), FOSSIL FUEL

Fossil fuel: Withdrawals Ground Water, fresh pf-wgwfr
"o " Surface Water, fresh pf-wswir
"o " Surface Water, saline pf-wswsa
"o " Surface Water, total pf-wswto
"o " Total, Fresh pf-frtot
"o " Total, Total pf-wtotl
Deliveries from water supply Fresh pf-psdel
Total: Withdrawal + deliver Fresh pf-total
Consumptive use Fresh pf-cufr

" " Saline pf-cusal
" " Total pf-cuse
Power generation Gigawatthours/year pf-power
Number of facilities: In Area pf-facil
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51 65+79+87

52 66+88

53 67+89

54 66+67+88+89

55 65+66+79+87+88

56 65+66+67+79+80+87+88+89
57 71+93

58 65+66+71+79+87+88+93
59 73+82+95

60 74+83+96

61 73+74+82+83+95+96
62 76+84+98

63 77+85+99

64 78+86+100

65 Entered by user

66 Entered by user

67 Entered by user

68 66+67

69 65+66

70 65+66+67

71 Entered by user

72 65+66+71

73 Entered by user

74 Entered by user

75 73+74

76 Entered by user

77 Entered by user
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oo In Water-Use Database pf-facdb
THERMOELECTRIC POWER

(ELECTRIC), GEOTHERMAL

Geothermal: Withdrawals Ground Water, fresh pg-wgwfr
" " Ground Water, saline pg-wgwsa
" " Total pg-wtoti
Consumptive use Fresh pg-cufr
"o Saline pg-cusal
Power generation Gigawatthours/year pg-power
Number of facilities: In Area pg-facil
.o In Water-Use Database pg-facdb
THERMOELECTRIC POWER

(ELECTRIC), NUCLEAR:

Nuclear: Withdrawals Ground Water, fresh pn-wgwfr
" " Surface Water, fresh pn-wswir
" " Surface Water, saline pn-wswsa
" " Surface Water, total pn-wswto
" " Total, Fresh pn-frtot

" " Total, Total pn-wtotl
Deliveries from water supply Fresh pn-psdel
Total: Withdrawal + deliveries Fresh pn-total
Consumptive use Fresh pn-cufr

" " Saline pn-cusal
" " Total pn-cuse
Power generation Gigawatthours/year pn-power
Number of facilities: In Area pn-facil
woroo In Water-Use Database pn-facdb
MINING:

Withdrawals: Ground Water, fresh mi-wgwfr
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78 Entered by user
79 Entered by user
80 Entered by user
81 79+80

82 Entered by user
83 Entered by user
84 Entered by user
85 Entered by user
86 Entered by user
87 Entered by user
88 Entered by user
89 Entered by user
90 88+89

91 87+88

92 87+88+89

93 Entered by user
94 87+88+93

95 Entered by user
96 Entered by user
97 95+96

98 Entered by user
99 Entered by user
100 Entered by user
101 Entered by user
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Ground Water, saline mi-wgwsa
" Ground Water, total mi-gwtot
" Surface Water, fresh mi-wswir
" Surface Water, saline mi-wswsa
" Surface Water, total mi-swtot
Withdrawals, total: Total, Fresh mi-frtot
" " Total, Saline mi-satot
" " Total, Total mi-total
Consumptive Use: Fresh mi-cufr
- Saline mi-cusal
"o Total mi-cuse
LIVESTOCK:
Stock: Withdrawals: Ground Water Is-gwtot
" " Surface Water Is-swtot
" " Total Is-total
Stock, consumptive use: Is-cuse
Animal specialties, withdrawals: Ground Water la-gwtot
o " Surface Water la-swtot
"o " Total la-total
Animal specialties, consumptive use: la-cuse
Total livestock: Withdrawals: Ground Water Iv-gwtot
" " " Surface Water Iv-swtot
" " " Total Iv-total
Total livestock, consumptive use: Iv-cuse
IRRIGATION
Withdrawals, fresh Ground Water ir-wgwfr
" " Surface Water ir-wswifr
" Reclaimed Sewage ir-recww
" " Total, Fresh ir-frtot
Irrigated land, in 1000 acres: Sprayed ir-spray

102 Entered by user
103 101+102

104 Entered by user
105 Entered by user
106 104+105

107 101+104

108 102+105

109 101+102+104+105
110 Entered by user
111 Entered by user
112 110+111

113 Entered by user
114 Entered by user
115 113+114

116 Entered by user
117 Entered by user
118 Entered by user
119 117+118

120 Entered by user
121 113+117

122 114+118

123 113+114+117+118
124 116+120

125 Entered by user
126 Entered by user
127 Entered by user
128 125+126

129 Entered by user
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6+18+25+34+65+79+87+101+113+117+125

6+9+18+25+34+35+65+79+80+87+101+

7+19+26+37+66+88+104+114+118+126

“oomonn Flooded ir-flood 130 Entered by user
" e Total ir-irrig 131 129+130
Conveyance losses: Total ir-convy 132 Entered by user
Consumptive use: ir-cuse 133 Entered by user
HYDROELECTRIC POWER:
Water use: Total hy-total 134 Entered by user
Power generation: Gigawatthours/year hy-power 135 Entered by user
Number of facilities: In Area hy-facil 136 Entered by user
" In Water-Use Database hy-facdb 137 Entered by user
SEWAGE TREATMENT:
Number of facilities: Public ww-facpu 138 Entered by user
oo Industrial + Other ww-facot 139 Entered by user
oo Total Number ww-facil 140 138+139
Municipal system returns: ww-retrn 141 Entered by user
Number of facilities: In Water-Use Database ww-facdb 142 Entered by user
Reclaimed waste water (WW) from pub. WW-recww 143 Entered by user
WW facilities
RESERVOIR EVAPORATION
Amt evaporated, (1000 acre ft): Fresh re-evap 144 Entered by user
Surface area, in 1000 acres: re-area 145 Entered by user
TOTAL WATER USE:

Ground water, fresh to-gwir 146

Ground water, saline to-gwsal 147 9+35+80+102

Ground water, total to-totgw 148

102+113+117+125

Surface water, fresh to-swir 149

Surface water, saline to-swsal 150 10+38+67+89+105

Surface water, total to-totsw 151
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Total, fresh
Total, saline

Total, total

Reclaimed sewage
Consumptive use, fresh
Consumptive use, saline

Consumptive use, total

Conveyance losses

to-totfr
to-totsa

to-total

to-recww
to-cufr
to-cusal

to-cuse

to-convy

152
153

154

155
156
167

158

159

105+114+118+126
6+7+18+19+25+26+34+37+65+66+79+87+
9+10+35+38+67+80+89+102+105
6+7+9+10+18+19+25+26+34+35+37+38+65+
66+67+79+80+87+88+89+101+102+104+105+
113+114+117+118+125+126

43+127
23+33+46+73+82+95+110+116+120+133
47+74+83+96+111
23+33+46+47+73+74+82+83+95+96+110+
111+116+120+133

132

Source: http://h20.usgs.gov/public/watuse/data/wudict.txt
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Appendix D: Microsoft Access Preliminary
Assessment Scoresheet Forms
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Microsoft Access - Facility Information : Form

File Edit View Insert Format Records Tools Window Help

B

Cresol |
| Toluene Stored and Handled

Form Name: Facility Information
Description: This form contains all data recorded in the General Information Section of the PA scoresheet.

Subforms: Facility Haz Subform (data based on GeneralSiteInfoFacilityHazSub table. This tables lists the
hazardous wastes at each facility).

Form Data: GeneralFacilityInformation table.
Events and Macros: The form is closed when the Close button is clicked.
Opened From: Review PA Sections form

Figure D1. General Facility Information Form
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Microsoft Access - Source Evaluations : Form
Edit View Insert Format Records Tools Window Help

5 i
Containment info at Source #2 at
Ashumet Valley

Form Name: Source Evaluations

Description: This forms contains the data recorded in the source Evaluation section of the PA scoresheet.

Subforms: Source Subform

Form Data: GeneralFacilityInformation table.

Events and Macros: The form is closed when the Close button is clicked.
Opened From: Review PA Sections form

Figure D2. Source Evaluation Form
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Microsoft Access - Main Menu

File Edit View Insert Format Records Tools Window Help

Form Name: Surface Water Main

Description: This form contains just the surface water sketch for the facility and two buttons for opening the
Surface Water Criteria List and Surface Water Scoring.

Subforms: none

Form Data: GeneralFacilityInformation table.

Events and Macros: Clicking on the “Surface Water Criteria List” and “Surface Water Scoring” buttons opens the
SWCriteriaList and SWSS forms respectively. The corresponding macros are OpeningForms.SWCriteria and
OpeningForms.SWSS. These macros also synchronize the newly opened forms with the Surface Water Main form
so that the record pertaining to the same facility and site is viewed. The form is closed when the Close button is

clicked.

Opened From: Review PA Sections form

Figure D3. Main Surface Water Pathway Form
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Microsoft Access - SWCriterialist: Form

File Edit View Insert Format Records Tools Window Help

ale for

S SRR R
ummarize the ratio

“{Summary of rationale for identifying primary sunca
ertargets atLF-1

[Rationale for suspected Release in surface water
at LF-1

Form Name: SWCriteriaList

Description: This form contains the information contained on the Surface Water Pathway Ceriteria List section of
the PA scoresheet

Subforms: SWPrimary Subform (data based on SWPrimaryTargetQuery query which is based on the
SurfaceWater-Primary Targets table and the Fac/SiteID from the Generallnformation table).

Form Data: SurfaceWaterQuery query. This query essentially returns all data fields related to the Surface Water
Pathway.

Events and Macros: The form is closed when the Close button is clicked.

Opened From: Surface Water Main form

Figure D4. Surface Water Pathway Criteria List Form
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SWScoresheet : Form

s

s ot
to Water Intake (miles):
learest Fishery (miles): &

Form Name: SWScoresheet

Description: This form contains the data recorded in the Surface Water Pathway scoresheet.

Subforms: SWDrikingWater Subform (data based on SW-WaterBodies-DrinkingWaterThreat), SWHumanFood
Subform (data based on SW-WaterBodies-HumanFd/EnvThreat table), SWEnvironmental Subform (data based on
SW-WaterBodies-HumanFd/EnvThreat table)

Form Data: SurfaceWaterQuery query. This query essentially returns all data fields related to the Surface Water
Pathway.

Events and Macros: The form is closed when the Close button is clicked.

Opened From: Surface Water Main form

Figure D5. Surface Water Pathway Scoresheet Form
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Microsoft Access - Ground Water : Form

File Edit View Insert Format Records Tools Window Help

2 §ik
uifer information at Ashumet Valley

Form Name: Ground Water

Description: This form contains information about the stratigraphy and aquifers on the facility and two buttons that
open the Ground Water Criteria List and Ground Water Scoresheet Forms

Subforms: none

Form Data: GroundWaterQuery query. This query essentially returns all data fields related to the Ground Water
Pathway.

Events and Macros: Clicking on the “Ground Water Criteria List” and “Ground Water Scoresheet” buttons opens
the GWCriteriaList and GWSS forms respectively. The corresponding macros are OpeningForms.GWCriteria and
OpeningForms.GWSS. These macros also synchronize the newly opened forms with the Ground Water form so that
the record pertaining to the same facility and site is viewed. The form is closed when the Close button is clicked.

Opened From: Review PA Sections form

Figure D6. Main Ground Water Pathway Form
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Form

‘ Drinking Well Nearby;
s

o
Rationale for suspected release into ground water in
Ashumet Valley

Form Name: GWCriteriaList

Description: This form contains the information contained on the GroundWater Pathway Criteria List section of the
PA scoresheet.

Subforms: GWPrimary Subform (data based on GWPrimary Target query which used the GroundWater-Primary
Targets table and the Fac/SiteID from the GeneralFacilityInformation table)

Form Data: GroundWaterQuery query. This query essentially returns all data fields related to the Ground Water
Pathway.

Events and Macros: The form is closed when the Close button is clicked.
Opened From: Ground Water

Figure D7. Ground Water Pathway Criteria List Form
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Microsoft Access - GWScoresheet: Form
File Edit View Insert Format Records Tools Window Help

Form Name: GWScoresheet
Description: This form contains the data recorded in the Ground Water Pathway scoresheet.
Subforms: none

Form Data: GroundWaterQuery query. This query essentially returns all data fields related to the Ground Water
Pathway.

Events and Macros: The form is closed when the Close button is clicked.
Opened From: GroundWater

Figure D8. Ground Water Pathway Scoresheet Form
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ft Access - Site Information : Form

File Edit View Insert Format Records Tools Window Help

L
‘ears of Waste Generation
SRR

{Summarize highlights of previous
{investigations.

AVGAS FUEL TEST DUMP ese activities are documented or
Former Weapons Test Site elleged

i ree Ty . \ .
Contaminated Soil In 1994, approximately 150 barrels of oil were dumped on the airfield |
Contaminated Soil In 1993, 50 barrels of defunct gun powder was buried behind the training’
Surface Impoundment Prior Spill having to do with surface impoundment.

Form Name: Site Information

Description: This form contains all the data stored in the GeneralSiteInformation table plus a list of facilities on that
site.

Subforms: Facilities Subform (data based on ListofSitesandFacilities query. This query consists of the data fields
Fac/SiteID and Facility Name from the GeneralFacilityInformation table and the Site Name data field from the
GeneralSiteInformation table.)

Form Data: GeneralSiteInformation table

Events and Macros: none

Opened From: Main Switchboard (from Figure 5.2.1a)

Figure D9. General Site Information Form
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