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ABSTRACT

Full implementation of the United States Environmenta Protection Agency’'s (EPA) NPDES
MSA permit program imposes extensve compliance and reporting requirements on municipdities.
Typica requirements include development, revison, and implementation of a comprehensve Storm
Water Management Program (SWMP). An overdl Annuad Report needs to be submitted to EPA,
which quaitatively and quantitatively describes the specific task accomplishments and compliance
datus of each permittee.

EPA is sued a MS4 Permit to Pindlas County and 22 co-permitees,  effective November 1,1997.
Pinellas County contracted PBS&J to develop a user-friendly and comprehensive data management
system to collect, compile and summarize permit compliance data from al the 23 co-permittees and
generdte the annuad summary report for submisson to EPA.

In order to facilitate the collection, analysis and compilation of a vast amount of data from these
permittees, Pinellas County contracted PBS&J to develop a user-friendly and comprehensve data
management system to perform this challenging task. Though this task appears to be smple in
concept, implementation was complicated due to these factors: the portions of permit applicable for
each co-permittee vary ggnificantly; the type of data to be collected and reported varied for each co-
permittee; no common data collection, storage or analysis methodology existed among the permittees
a the time of this project; and the GISDatabase system of the County is not used by severa of the
COo-permittees.

PBS& J successfully accomplished this task through ateam of M4 Permit Experts, GIS
Andygs, and Database Designers in conjunction with the daff from al the co-permittees. The
Pindlas County NPDES Permit Tracking System was developed as a flexible stand-alone gpplication
in Microsoft Access, with a smple and intuitive graphical user interface that even an inexperienced
computer user could use with minima traning. Each co-permitee  depatment has the ahility to
specify their own performance measures without affecting the performance of other departments or
co-permittees. Generation of annual summary reports is as simple as a click of a button. The database
was desgned for use in both a multi-user network environment and a single-user desktop setting,
and can be expanded to incorporate spatid intelligence usng GIS. This project is a demondration
of the power of applying the new information technology tools in conjunction with specidized
functiond knowledge of M4 permits to sSmplify an otherwise daunting task of tracking NPDES
permit  compliance  activities.
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INTRODUCTION

In response to the need for comprehensive Nationd Pollutant Discharge Elimination System
(NPDES) requirements for discharge of storm water, Congress amended the Clean Water Act in
1987 to require the U.S. EPA to establish phased NPDES requirements for storm water discharges.
To implement these requirements, EPA published the initid permit application reguirements in
November 1990 for certain categories of storm water discharges associated with industrid activity
and discharges from municipd separate storm sewer systems serving populations of 100,000 or
more. Municipa categories were classified as medium or large if they serve populaions greater than
100,000 or more and 250,000 or more respectively. Applications for these permits were submitted
by large and medium municipdities by November 1992 and May 1993 respectively. Many permits
have been issued to date throughout the country.

Full implementation of the NPDES M34 permit program has imposed extensive compliance and
reporting requirements on municipdities throughout the country. Reguirements for a typicd M$4
permit include the development, revison, and implementation of a comprehensve Storm Water
Management Program  (SWMP) including pollution prevention measures, treatment or removd
techniques, storm water monitoring, use of lega authority and other appropriate means to control
the quaity of storm water discharge from the M3A.

Pindlas County and 22 co-permittees were issued an M permit, which became effective
November 1,1997. Pat V of the MS4 Permit requires submisson of an overdl Annud Report a
the end of each permit year, which describes in both narrative and quantitative terms, the task
accomplishments and compliance dtatus of each permittee with reference to permit requirements.
Summarizing the permit activities and preparing an annud summary report is a challenging task even
in a dngle permittee scenario. With the need to summarize and report the activities of 23 different
permittees, the complexity of this task increased many folds. Some of the factors that made this data
compilation task more chalenging were

The applicable permit parts were different for each co-permitee

The type of data to be collected for each co-permittee varied in terms of what is
reported and how the data was tracked

There was no common approach for data collection, storage and analysis among the
CO-permittees

The County’s preferred database system was not used by other co-permittees

The resources available for the MS4 permit compliance activities were sgnificantly
different among the co-permittees, and

A suitable application was to be developed on a short notice due to the time
congraints for submisson of annua report

The NPDES project managers for Pindlas county and the co-permittees were knowledgesble of
the complexity of this task and contracted PBS&J to develop a smple, straight forward method to
collect, andyze, and summarize the daa related to the MSA permit compliance, and to automaticaly
generate the Annua Report from the collected data The County staff adso had a vision to expand
the NPDES data management system in the future to automate data transfer and data exchange
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operations between this system and the County’s Maxim0 Work Management System, Oracle system
and the GIS system.

Technical  Approach

The overdl objective of this project was study the MSA permit requirements and develop a
comprehensve and user-friendly data management sysem to collect, compile and summarize the
permit compliance activities from al the permittees and their departments. The product of this data
management system is the Annuad Summary Report to be submitted to the EPA. In order to best
meet the requirements of the County and the Co-Permittees, PBS& J devel oped a two-phased
approach for this project.

Phase | - Application Development in MS Access: In this phase a custom relationa database
application was developed in Microsoft Access with standard data input screens for al users
and a dandard report module for dl users to automaticaly generate Annuad Summary
Reports from the input data

Phase Il - Automated Input Routines for the County: This is a proposed phase in which a Bi-
Directiond Interface would be developed between the County's database systems (Maximo,
Oracle, GIS) and the NPDES Application developed in Phase |, to facilitate seamless data
exchange and diminate duplicate data entry operations.

This paper discusses the desgn and development of the NPDES Permit Management System
implemented to meet the Phase-l requirements discussed above.

Relational Database Design Fundamentals

We are congtantly dedling with different types of data in our daly life. Data is everywhere, but
data is not information. Information is data thet is organized in a meaningful form with a well-
defined dtructure. Good data management provides the structure necessary for transforming a maze
of data into information. A relational database is composed of a number of data tables related to each
other through common fields. This facilitates in searching for information across severa tables
efficiently, economicaly, and accuratiely. This makes the data more accessble, easy to maintain,
update and use. A relationa database management system (RDBMS) is a collection of programs that
enadbles users to create and maintain a relationd database (Smpson and Olson, 1997).

Prior to the information revolution, such database management needed a high level of computer
knowledge and progranming skills. Engineers seldom had such level of skills and therefore had to
resort to traditiond data management methods. The advent of Windows-based database software
with simple Graphical User Interfaces (GUI) virtually eliminated the need of programming
knowledge to harness the power of database systems. Database systems also facilitate the
implementation of a security protocol for data access.

We dl have our own data management systems in place (predominantly Spreadsheets). Though
they may seem to work fine a the individud leve or within smal groups, they are likdy to be
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corrupt the data when multiple users stat managing the same data. We end up in Stuaions where
we have multiple copies of the same information and have difficulty in identifying the lates and
most accurate data. In contrast to spreadsheets, relational database systems are easy-to-use tools for

seting up a good data management practice. Usng a RDBMS, we can quickly creste queries to

perform tasks that would have been very complicated to do with spreadsheets and generate a high
quaity report to summarize your analyss. The number of records (rows) one can have in a file is
dso a mgor limitation of spreadsheets. Lotus |-2-3 (Release 5) dlows 8 192 rows and Exce 97

dlows 65,536 rows. So if we have large data sets like higtoricd rainfdl data or lake levels data or
cand dage data, we now have the capability of using databases. We a PBS&J successfully used
Access for data sets up to 10 million records.

Microsoft Access is the most popular desktop database in the market today. It is a part of the MS
Office Professond Edition. It is easy to use yet powerful enough to dramaticaly improve our
traditiona data management systems. Due to its populaity, smplicity of use and its capabilities, MS
Access was chosen as the RDBMS environment for developing the NPDES Permit Tracking System.

Setting up the Database Design

Any RDBMS is only as good as the desgn of the underlying tables and their relaionships. In
order to develop a good database design, it is essentid to have a development team that has sound,
functional knowledge of the problem as well as good database software designers. It is also
imperative to discuss the needs of the clients in detall and get their goprova prior to embarking on
the design process (Elmasi and Navathe, 1994).

PBS&J assembled a team of M4 Permit Experts, Storm Water Engineers, GIS Andysts, and
Database Designers in order to develop the database design for the NPDES Permit Management
System. Meetings were held with the responsble daff from al the 23 co-permittees. The MS4
permit experts Studied the permit in great detail to understand the key items and requirements. A
typicd M4 permit consists of nine (9) maor program eements:

Structurd  Controls and Stormwater  Collection System  Operation

Aress of New Development and Sgnificant Redevelopment

Roadways

Hood Control Projects

Municipd Waste Treatment, Storage or disposa facilities not Covered by an NPDES Storm
Water  Permit

Pedticide, Herbicide, and Fertilizer Application

lllicit Discharges and Improper Disposal

Industrid and High Risk Runoff

Congtruction Site Runoff

Each of the program elements requires a set of tasks to be performed in order to achieve
compliance.  Each such task was assigned a task number and the activities required to be performed
under each task to achieve compliance were outlined by the M4 experts. These activities were
designated as performance measures and the activities performed by each co-permitee under each
performance measure were to be summarized accordingly. The performance measures were grouped
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under four major categories namely date, inventory, project and compliance dtatus. Each of these .

groups is briefly discussed below.

Date Dependent Activities: Date dependent activities are those actions that need to be completed
by a specific date provided within the NPDES permit. These are actions such as completing a report
by the end of the first permit year or implementing a specific program within 24 months of the
effective date of the permit.

Inventory Driven Activities: Inventory driven activities are those activities for which a count will
be provided in the annud report to EPA. These are activities such as screening a percentage of your
totd outfdls for potentid pollutants or recording the number of public education activities provided.
The system continues to keep track of al data entries so that a any point in time the user can see the
total number reported to date prior to entering new records.

Project Related Activities: Project related activities are those activities where the compliance
action is tied directly to individua projects and is managed on a project by project bass. These are
such activities as keeping track of new development activities or making sure new projects comply
with applicable best management practices as outlined in the NPDES permit document. All
individua data entries are maintained within the system and the annua report is designed to generate
a summary table showing how many projects were reviewed and found to be in compliance and how
many were reviewed and found not to be in compliance.

Compliance Status Activities: Compliance status check activities are those activities for which
a gmply yes or no answer is sufficient to satisfy the action required by the NPDES permit. These
are uch activities as maintaining internd records or form a committee. The status of compliance
may change throughout the permit year. As the compliance status changes and that information is
recorded within the system, dl individua entries will be mantained, however, the last change will
be the dtatus that is recorded within the annua report.

M3 permit requirements were broken down into smple tasks. Each task was provided with a
list of suggested performance measures, which would help in ensuring permit compliance. This
formed the bass for the development of a database system in Microsoft Access environment to track
dl the compliance actions. The database was designed for use in both a multi-user network
environment and a singleuser desktop setting. The relaionship between each of these database
elements is depicted in Figure L.

Development of Graphical User Interface

In order for the RDBMS to be utilized effectively by Pindlas County and the co-permittees it had
to be created with an Intuitive and user friendly graphicd interface. It was the goa of this program
to ensure ease of use due to the varied computer experience of many of the co-permitees  To
accomplish ease of use, one of the most important considerations is the logical flow of information
review and input. Additionaly, no one form can contain more information than a typica user can
digest quickly.
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Additiond considerations included the ability to incorporate security measures. Initid login
screens were developed to alow the user to choose their appropriate group and input a password
before having access to any data entry screens. These forms were developed with consistent ook
and feel as the data entry forms to give the user a consstent interface from which to work.

Finaly, the creation of the annua report documents needed to be accessed through these forms.
The users needed to be provided flexibility to modify the reporting period. Custom coding was
implemented in order to provide this flexibility while sill preventing the user to modify the report
format and design. Sample log-in, data entry and report creation screens are presented in Figure 2
to illustrate the easy-to-use visud interface developed for the NPDES Permit Management System.

Database Usage

Database usage follows a logica progresson. The user logs into the database by choosing
their appropriate group and entering the gpproved password. Based upon who logs in, the system
automaticaly sub-sets the permit requirements based upon guiddines established a each
paticipating ~ municipdity. The user can immediately upon entering the system review these
overal requirements for which they have responghility, generate summary report documents, or
begin to add or edit data If the user chooses to add or edit data they are provided the option to
choose the particular required action for which they would like to enter data. Once the
compliance data has been entered into the system, many different report formats are available for
permit managers to review the data a various levels of summary. Certan users have additiona
access to modify the performance measures for required actions in order to better accommodate
their business practices. The user navigation flow chart is documented in Figure 3.
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CONCLUSONS

This database system is emerging as a valuable tool for the County’s NPDES Program
Coordinator who has the onerous task ofpreparing the Annua Permit Compliance Summary Report.
The database can be expanded in the future to incorporate spatid intelligence using GIS or can be
integrated with other County databases. This project is a demondration of the power of applying
date-of the at information technology tools in conjunction with specidized functional knowledge
of M permits to smplify an otherwise daunting task of tracking permit compliance activities of
23 different co-permittees and their departments. It is imperative for the civil engineers of the next
millennium to be aware of the new developments in information technology and be able to harness
the power of the new software tools. This will result in developing innovetive and more efficient
solutions to many of our project tasks.
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