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FOREWORD

The Computer assisted performance evaluation and reporting system
for monitoring Massachusetts publicly-owned treatment works described
here was developed by Mr. Kevin T. Lautz (under the direction of Dr.
Richard R. Noss) in partial fulfillment of the requirements for his
Masters xDegree in Environmental Engineering from the University of
Massachusetts. Work on computer assisted monthly reporting for
wastewater treatment plants at the University of Massachusetts dates to
the early 1970's. The CASPER system described in this report has its
roots in this earlier work, but is essentially an entirely new system.
The incorporation of an existing scientific database management system,
SIR (Scientific Information Retrieval), as an integral part of the

stem gives CASPER significantly more power and flexibility than the
arlier versions (earlier versions were known as DTECTR).

The current version of CASPER is essentially a data-scanning and
report writing utility. The basic framework is there, however, to
easily accept and support add-on application and evaluation
sub-programs. The menu-driven nature of CASPER makes it accessible to
novice users, facilitates the addition of sub-programs in the future,
and maximizes efficiency by allowing the user to access and print only
the data desired.

The work covered by this report was supported in part by a grant
from the Massachusetts Division of Water Pollution Control (Research
and Development Grant No. 83-31). We are grateful for the assistance
and support (and patience) of members of the Massachusetts Division of
Water Pollution Control Research and Demonstration Section staff,
especially Art Screpetis, Mary Wheeler, Russ Isaacs, Carl Verro, John
Jonasch, and Kathy O'Riordan.
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CHAPTER 1

INTRODUCTION

Under the provisions of the 1972 Amendments to the
Federal Water Pollution Control Act (PL 92-500) , each
publicly-owned treatment works (POTW) in Massachusetts is
required to adhere to the conditions specified by its
National Pollution Discharge Elimination System (NPDES)
permit. In order to monitor compliance, monthly reports are
required from each facility for both the federal
Environmental Protection Agency (EPA) and the Massachusetts
Division of Water Pollution Control (MDWPC). These reports
summarize average and maximum and/or minimum values of
permit parameters on a daily, weekly, and monthly basis.
The state report form also includes unit process parameters
for use in diagnostic evaluation of facilities not in
compliance with their permits.

Review of the state monthly report forms is done by
one or more MDWPC engineers in each of the four
administrative regions. This review process consists of
manually checking values for permit parameters given in the
report against the limits specified in the permit itself. A
more detailed review of the additional data may be
conducted if time permits. The initial review procedure
(compliance checking) generally requires one hour for each
of the 112 POTWs in the state, in addition, there are about
100 major and over 400 minor industrial dischargers that
are also subject to varying degrees of review.

Given the present staffing limitations within the
Division, as well as the ever-increasing number of NPDES
permittees (i.e. fewer engineers reviewing more and more
monthly reports), it is not surprising that the majority of
these reports often do not receive a full review. Most of
the POTWs and major industrial dischargers are simply
checked for permit compliance. Violations and obvious
problems are noted, but little in-depth analysis of the
data is possible. Some of the smaller POTWs and most of the
minor industrial dischargers only receive a quick scan, and
only significant violations are noted. As a result,



potential operational problems are not diagnosed until they
cause permit violations. In the case of plants with chronic
violations, diagnosis is often hindered by the
inconvenience involved in obtaining several months or years
worth of data, as well as the lack of appropriate means to
correlate or otherwise analyze the data once it is
obtained.

Clearly, a faster, more efficient system for
monitoring and evaluating municipal and industrial
discharger data would result in a more rapid and effective
redress of permit violations. By delegating most of the
redundant checking and number-crunching tasks to a digital
computer, the engineer is free to concentrate on a more
refined analysis of data from problem facilities, and
follow up this analysis with technical assistance in the
field. Through a database management system (DBMS), the
computer may also facilitate more efficient storage and
retrieval of the large quantity of data that is necessarily
generated.

Computers in Water Pollution Control

As in just about every other technical area, the
application of computer technology to the water pollution
control field has burgeoned over the past five to ten
years. The recent development of powerful, inexpensive, and
easy-to-use hardware and software will allow even small
facilities to harness the potential of this technology.

Computer-based data management offers great potential
for improving performance and monitoring of POTWs. This
application utilizes the computer's capability for storing
and retrieving large amounts of data quickly and easily.
Data management systems are currently being implemented in
both POTWs and the government agencies overseeing them.

At the plant level, microcomputer-based spreadsheets
and database managers (e.g. Multiplan, Lotus 1-2-3,
dBasell) are being used to record process data, keep track
of maintenance and inventory, and generate monthly state
and EPA reports. A time savings of 50%-75% over manual data
management methods is indicated, based on interviews with
several plant operators currently using microcomputers
on-site. This savings, coupled with an initial required
investment of less than $3000 for hardware and software,
would suggest that computer data management in municipal



POTWs may soon be widespread.

At the agency level, data management systems have been
implemented in some states and at the federal level to keep
track of NPDES permittees via monthly Discharge Monitoring
Reports (DMRs) . Additional effluent data, process data, and
general plant information are commonly recorded as well.
These systems are necessarily more complex, and require
more powerful mini- or mainframe computers, than the
piant-level systems.

Previous Development Work for the MDWPC — DTECTR

The utility of computer-assisted review and analysis
of POTW performance was recognized by the DWPC as early as
1974, with the development of the original DTECTR
{Diagnostic Testing of Efficiency by Computerization of
Treatment Reports) program (DiGiano, et al., 1977). Written
in FORTRAN IV, this program read in operating data obtained
from optical scanning forms and generated tabular output
summarizing the day-to-day and monthly averages of these
data, as well as the calculated values of specific
performance parameters (e.g. percent removals, solids
loading, food-to-microorganism ratio). In addition, values
for design and NPDES permit parameters were checked for
compliance, and overall performance was compared to that of
the previous month and the year-to-date.

The original DTECTR program was tested in a pilot
scale implementation study conducted in 1974, using data
obtained from three facilities. Although more readable than
the monthly report form then used, the DTECTR output was
considered "not concise enough for general application"
(Run, 1983). The project was discontinued at that point,
and by 1981, both the program and the optical scanning form
had been rendered obsolete.

In 1982, the DTECTR project was revived. The code was
rewritten in FORTRAN V using structured programming
techniques and sufficient documentation to make the program
itself more readable. In addition, the format of the output
was improved; more parameters were included; the
performance and compliance checking sections were
consolidated into one section and made more concise; and a
trend analysis section using low-resolution graphics was
added. The old optical scanning form, which held four days
worth of data per form, was replaced by two new forms; the



first form held one day1s daily operating data, while the
second form held one day's BOD, Suspended Solids, and
sludge processing data.

A pilot implementation of the revised DTECTR program
and forms was conducted in the summer of 1983. The purpose
of this implementation was two-fold: first, to evaluate the
performance of the program using actual plant data and
second, to obtain feedback from operators and the MDWPC
regarding the feasibility of the system and possible
improvements. Ten POTWs participated in the study, agreeing
to complete facsimilies of the draft optical scanning forms
over a period of two months. These facsimiles were not
actually read by an optical scanner; their purpose was to
expose the operators to this particular means of data entry
in order to receive constructive commentary. The data
itself was entered manually onto a VAX 11/780 minicomputer,
where the revised version of DTECTR resided. DTECTR was
subsequently run using the data, and, after some minor
debugging, reports were generated.

An evaluation of the system based upon its performance
in the second pilot study indicated that further
modification was necessary in order to demonstrate a
substantial improvement over the manual review system. The
biggest "bottleneck" in the system proved to be the optical
scanning method of data entry. In comparing the optical
scanning form to the current monthly report form, the
operator response varied. All indicated that it took at
least as much time to fill out one as the other, and most
indicated that the op-scan form took longer. In addition, a
projection of the pilot study to all 112 POTWs (generating
an average of 40 forms per month) resulted in an estimated
handling of 53,760 forms per year: quite literally, a ton
of paperwork.

Another aspect of the system where refinement was
deemed necessary was in the presentation of the output. All
through the development of DTECTR, the output was solely in
the form of a multi-page printout, replete with tables,
graphs, and an NPDES summary. Again, it was felt that this
generated an unjustifiably excessive amount of paperwork,
which would only serve to bog down the review process that
the system was designed to streamline.

Despite the aforementioned drawbacks, an estimated 35%
cost savings over manual review was demonstrated (Noss and
Lautz, 1985). More importantly, however, was a time savings



of up to 75% for the MDWPC engineer doing the review (Run,
1983) - time that would then become available for technical
assistance to POTW operators.

Statement of Purpose

The objectives of this report are as follows:

1) to describe a prototype computer-based performance
evaluation and reporting system which would assist
the Massachusetts Division of Water Pollution
Control in monitoring POTWs within its
jurisdiction;

2) to provide documentation on the rationale and
operation of the system in the form of a user's
manual/report;

3) to offer recommendations for the implementation and
administration of the system.

The data management and analysis system herein
described was conceived as a spinoff of the DTECTR program.
The goal was to more fully utilize available computer
resources (especially database management), while
incorporating desireable features found in many of today1s
computer software products. These features include an
interactive, user-friendly environment, modular programming
(to facilitate program modification), and program
portability. The original concept also included provisions
for microcomputer-based input of data to replace optical
scanning; however, owing to the wide variety of products
and methods available for data input, it was decided to
leave this consideration outside the scope of the project.



CHAPTER 2

CASPER: SYSTEM OVERVIEW

The remaining chapters of this report will describe
CASPER (Computer-Assisted Performance Evaluation and
Review), a prototype data management and analysis system
for monitoring publicly-owned treatment works in the
Commonwealth of Massachusetts.

System Organization

The CASPER system consists of three major components:
the applications program, the database, and the CASPER
command procedure file. A schematic diagram of the system
is shown in Figure 2-1.

This first version of CASPER has been designed to run
on a CDC Cyber 175 or 730 mainframe computer running under
Network Operating System (NOS) version 2. Development of
the applications program was under CDC's implementation of
FORTRAN V; it is believed that this is close enough to
standard ANSI FORTRAN to ensure portability to other
systems with little or no modification (University of
Massachusetts Computing Center, personal communication).

The applications program (CASAPPD) is structured as a
main program unit and eight subroutines. A generalized flow
chart of CASAPPL is given in Figure 2-2, and a summary of
the task(s) performed by the main program unit and each of
the subroutines is given in Table 2-1. The full program
listing is given in Appendix B.

CASAPPL was designed to be as modular and flexible as
possible, to facilitate modification or addition to the
code. It is also fully documented within the code itself,
to assist in understanding the "flow" of the program.

The database is the actual body of data to be accessed
by the applications program. This database contains two



Figure 2-1. CASPER system schematic
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Figure 2-2. CASAPPL flow chart.
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Table 2-1. CASAPPL program unit summary.

Program unit

main program

READATA

OUT DATA

SCAN*

REVFAC

REVOPS

SUMMARY

TREND

REPORT

Task(s) performed by program unit

opens and reads in configuration
file and facility and parameter
indexes; prompts user for current
month and year; generates CASPER
applications menu.

reads data files.

produces output to screens and to
output files.

performs NPDES compliance
checking, including prompts, menu,
and output.

generates 'REVIEW FACILITY DATA'
menu and associated prompts.

generates 'REVIEW OPERATIONS DATA1

menu and associated prompts;
converts numeric data to character
formats (to be displayed using
OUTDATA).

calculates summary statistics,

generates trend analysis plots.

generates a standardized report
for each plant.

Not fully implemented - to be included in a later
release.



ID

major classifications of data:

* facility data - information on POTWs which is more
or less permanent (i.e. does not change from month
to month) ;

* operations data - monthly report data for the
current month.

Because of the voluminous amount of data which is expected
to be handled by the CASPER system, a
professionally-developed database management system (DBMS)
is necessary to coordinate the flow of data between the
database and the applications program. For the initial
implementation of CASPER, a DBMS product known as
Scientific Information Retrieval (SIR version 2, SIR Inc.,
Evanston IL) is used.

Activities within the CASPER system (e.g. loading data into
the database, executing the applications program) are
controlled via the CASPER command procedure file. This file
is a collection of command procedures which automatically
generate the NOS and SIR commands necessary to perform
these activities. The command procedure file also generates
the main menu, from which the user selects the desired
activity. A summary of the procedure files contained in the
command procedure file is given in Table 2-2, and a full
listing is given in Appendix D.

System Operation

A diagram illustrating the flow of data through the
CASPER system is given in Figure 2-3. This flow can be
considered as consisting of six individual steps:

1) data input to unprocessed data files;

2) transfer of unprocessed data files to mainframe
(Cyber) computer;

3) load data from unprocessed files into database;

4) perform data processing within the database;

5) retrieve processed data and dump into data
files;



Table 2-2. Summary of CASPER procedure files.

//Jf

Procedure

CASPER

MENU

LOAD

DUMP

APPL

LOADINT

LOADOPS

DUMPOUT
DUMP1
DUMP2

Task(s) performed by procedure

main NOS command procedure: prints
title screen and main menu; calls
MENU procedure.

NOS command procedure: prints main
menu; calls other NOS command
procedures.

NOS command procedure: loads data
into database.

NOS command procedure: retrieves
data from database.

NOS command procedure: executes
CASPER applications program, calls
necessary files, replaces output
files produced by applications
program.

SIR command procedures: called by
LOADFAC LOAD.

SIR command procedures: called by
DUMP.

DUMP16



Figure 2-3. CASPER system operation flow chart
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6) perform data analysis and review of processed
data using the applications program
(CASAPPL).

The term "processed", in this context, refers to any
operation performed on the data by the DBMS. In the initial
version of CASPER, processing is restricted to sorting and
selecting data (for example, obtaining all data for
facilities in a specific administrative region), as well as
screening "bad" data records. "Unprocessed" data files are
simply raw data files; no sorting is assumed, though they
must adhere to a specified format.

Step 1: Data Input

This step involves the initial logging of data onto
some sort of electronic storage medium (e.g. tape, disk,
diskette). Several alternatives are available for this
task, and include:

* manual input of data using a preprocessor, which
is simply a program which prompts the user for
data, and then stores it in the proper format
onto tape or disk, depending upon the input
device used;

* manual input of data using a commercially
available spreadsheet, which will then store the
data in the proper format onto tape or disk,
again depending upon the input device used;

* direct transcription of data onto tape using
optical scanning/optical reading forms.

The "input device" refers to the hardware used to log
in the data. For the first alternative (preprocessor) the
input device may reside either on the Cyber, or on a remote
computer (e.g. a microcomputer located in a POTW or DWPC
office). As the Cyber at this time does not possess a
spreadsheet program, implementation of the second
alternative would be restricted to a remote computer. The
third alternative (optical scanning/optical reading), would
require the use of a specialized equipment and forms, which
would transcribe, the data directly onto a tape to be read
by the Cyber.
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Step 2: Data Transfer

If the data is logged onto a remote device (a device
other than the Cyber), then it must be transferred intact
to the Cyber. With the optical reader/scanner, the data is
transcribed onto magnetic tape, which may be "mounted"
directly onto a Cyber tape reader. If data is entered using
a remote computer (e.g. a microcomputer located at a WPCF),
then transfer of data requires a modulator/demodulator
(modem) and a communication protocol to move the data
electronically between computers. A communication protocol
is a program which connects two computers via their TTY
(telephone) ports, and then synchronizes the flow of data
between them. In addition, the protocol checks for
corruption of the data during transfer, due primarily to
line noise commonly present in telephone lines.

Step 3: Load data into database

Once unprocessed files have been transferred to permanent
storage on the Cyber, they would be promptly loaded into
the CASPER database. This is accomplished using the LOAD
procedure. This procedure retrieves all the unprocessed
data files for a facility and then executes a SIR Batch
Data Input command file, which issues the proper SIR
commands to enter the data records into the database. In
addition, any "bad" records (i.e. improperly formatted,
garbled during transfer, etc.) are identified and sent to a
separate file. Finally, as the unprocessed data files are
no longer required, they are deleted automatically.

The LOAD procedure discriminates between files containing
operations data, in which new data is loaded at least once
per month, and facility data, which is loaded only if the
information on the facility needs to be updated. The CASPER
user will be prompted to indicate which type of data is to
be loaded, and, based upon the response given, LOAD will
execute the proper set of SIR Batch Data Input commands.

It is not possible to corrupt the database by using
the LOAD procedure. Once data is loaded into the database,
it may only be removed by explicitly deleting or altering
the database files.
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Step 4: Perform processing functions within the database

The CASPER database functions as a central repository
for all facility and operations data in the state. Once
data is loaded into the database, it may be manipulated by
the SIR DBMS in many different ways, limited only by the
capabilities of the DBMS itself.

In this initial version of CASPER, processing by SIR
is limited to the two major functions of a DBMS: data
storage and data retrieval. The inclusion of SIR in the
system was deemed appropriate, however, because it was
recognized that a DBMS would be useful in maintaining the
large and varied amount of data to be handled, and that it
would be easier for later versions of CASPER to more fully
realize SIR's potential.

For example, some possibilities for data processing
within SIR include:

* sorting data by administrative region, to allow
for separate processing by regional offices;

* creation of files with specific data items for
use outside the scope of CASPER;

* creation of "subset" databases which may be used
for data analysis within SIR, or with other data
analysis packages such as SPSS or BMDP;

custom report generation using SIR1

generator utility;
s report

Implementation of the above tasks would involve development
and execution of customized SIR retrieval command files and
procedures by someone familiar with the SIR DBMS. The point
is that once the data is properly located within the
database, many other options become possible.

Step* 5t<* Retrieve processed data and dump into files

After data has been processed within SIR, it must be
transferred to files which can be accessed by the
applications program. This is accomplished using the DUMP
procedure. DUMP executes a SIR retrieval procedure to
retrieve all data from the CASPER database, and write the
data to files according to each data record's record type



(see " Appendix Cl - The Database Model" for a discussion
of record types and other database concepts). The data may
be sorted by administrative region, and processedand
analyzed separately by each regional office. In addition,
any missing numerical data is converted to a value of -1.0,
which will be recognized by CASAPPL as missing rather than
0.0 (FORTRAN interprets blank numeric fields as 0.0, which
is problematic when performing some computations).

Step 6: Perform data analysis and review using CASAPPL

The applications program, CASAPPL, written in FORTRAN
V, consists of several subroutines which perform the actual
analysis of the data, including:

* NPDES compliance checking;

* tabular displays of data, including summary
statistics (average, median, maximum, minimum)
for each parameter for each month;

* trend analysis using low resolution graph
displays;

* generation of a standardized, hardcopy report for
legal and administrative purposes;

Execution of CASAPPL is accomplished through the
CASPER command procedure file, which calls the necessary
processed data files from permanent storage, executes the
compiled version of CASAPPL (CASEIN), and upon completion
of execution, places any output files created into
permanent storage.



CHAPTER 3

USING CASPER

This chapter will present and describe the features of
the CASPER system, including step-by-step instructions for
use. The focus of this presentation will be on the user's
perspective; for a more in-depth discussion of programming
and database considerations, refer to Chapter 2 (System
Overview) and the Appendix.

The CASPER system is designed so that users need not
be "computer-literate" to be able to utilize it. The
applications program itself is menu-driven, while routine
transfers of data between the database and data files is
accomplished using simple commands.

It is assumed that the user is familiar with
logon/logoff procedures and basic operating system commands
for the UMass CDC Cyber computer. Those new to the system
should refer to the "Introduction to Time Sharing" manual
(L982) for a description of these procedures. Relevant
excerpts of this publication have been included in Appendix
E.

To execute the CASPER system, three files must exist
in the user's file catalog: CASPER, CASBIN, and SETUP. In
addition, the database requires four files: CASPERl,
CASPER2, CASPER3, and CASPER4. if any of these files are
missing, contact your system administrator. To list the
files in your catalog, use the CATLIST command:

CATLIST {cr} (Note: User entry is in bold
type; {cr} means press the "return"
or "enter" key. Unless otherwise
noted, all user responses will
require a {cr}.)



The terminal responds:

CATALOG OF 5103128 FM/UMASS 87/05/08 08.40.26

(files are listed here)

The remaining instructions will follow the six-step
procedure described in Chapter 2^ (System Overview) .

Data Input

Entering unprocessed data occurs outside of the CASPER
system, either using one of the editors resident on Cyber
(XEDIT or FSE), a pre-processor program, or an electronic
spreadsheet. The required input formats are described in
Appendix C3 (Data Element Summary), and must be followed
precisely for correct transcription of the data. Obtaining
proper formatting may be facilitated best by setting up a
preprocessor or spreadsheet with the prescribed formats for
each of the 16 record types (groups of data).

Data Transfer

If raw data is entered from outside the Cyber
environment (e.g. a personal computer), then it must be
transferred via modem to the Cyber. Data should be
transferred in ASCII format, using a compatible
communications protocol (e.g., UNCLE, PC-TERM). If
possible, data should be merged into one of two files (one
containing facility data, the other containing operations
data) prior to transmission. Contact your system
administrator for assistance.

CASPER: Executing the Command Procedure File

Steps 3, 5, and 6, as described in Chapter 2, are
performed from within the CASPER system. Execution of the
individual tasks is controlled by the CASPER command
procedure file, which presents menus and interactive
prompts to the user, and then automatically generates the



necessary commands.

The unprocessed data must be contained in one of two Cyber
text files, FACDATA {for facility data) and OPDATA {for
operations data), prior to execution of the CASPER system.
These files are created by the user in the data input step
if unprocessed data is entered directly on Cyber;
otherwise, they should be transferred to the Cyber by the
communications protocol.

Once these files are created or transferred, the user
issues the following command to execute the command
procedure file:

GET,CASPER {cr}

READY.

X,CASPER {cr}

The title screen and main menu will then appear (see Figure
3-1). Four options are available at this stage:

* (L)oad unprocessed data in the database;

* (D)ump processed data into files;

* E(X)ecute the applications program;

* (Q)uit from CASPER.

The user should enter the letter in parentheses
corresponding to the desired operation. Entering a '?' at
the prompt will print a message briefly describing each of
the options.

Assuming that no processed data files are available,
the first three operations should be performed from top to
bottom (i.e. (L)oad, (D)ump, and then E(X)ecute) . Once the
processed data files have been created, then the user needs
only to E(X)ecute the applications program.
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Figure 3-1. CASPER Title screen and Main Menu.

CASPER
COMPUTER-ASSISTED PERFORMANCE EVALUATION AND REVIEW

VERSION 1.0

BY

KEVIN T. LAUTZ, GRADUATE RESEARCH ASSISTANT
RICHARD R. NOSS, ASST. PROF. OF CIVIL ENGR.

U N D E R A GRANT FROM THE MASSACHUSETTS D I V I S I O N OF
WATER POLLUTION CONTROL

SEPTEMBER, 1987

CASPER MAIN MENU

Enter OPTION {L)OAD ( D ) U M P S (X)ECUTE {Q)UIT (?=HELP)?



CASPER: Loading Data into the Database

Selecting the (L)oad option from the main menu invokes
the LOAD procedure file, which will load the unprocessed

data files (FACDATA and OPDATA) into the database. The
system will respond with the following prompt:

Enter TYPE (I)NIT (F)AC (O)PER (? = HELP)?

At this point, the user may specify database
initialization, load facility data, or load operations
data, by typing in the appropriate single-character
response {'I1 , 'F1 , or 'O1). The initialization option is
used the first time that data is entered into the CASPER
database; all subsequent load operations will use either
the 'F1 or 1O1 option. Data need only be entered once
(unless there are bad records or updated information);
therefore, once facility data is loaded, it need not be
reloaded unless there is new or updated information to be
entered. Operations data will generally be loaded once per
month, or more frequently if the data entry is broken up
into smaller runs, or if bad records are encountered.

Occasionally, a record or group of records will be
rejected by the DBMS, and not entered into the database.
This may occur because of erroneous or improperly entered
data, or data garbled during transfer. After a LOAD is
performed, a batch data input summary is issued by the
DBMS. This summary is written to the file LOADOUT, which is
printed to the screen. The user may verify the success of
the loading operation by examining the summary. LOADOUT
gives information on the number of records accepted or
rejected for each record type, as well as listing rejected
records, and an error message indicating the reason for
rejection (see Figure 3-2). In addition, a file called
BADRECS is created which contains the rejected records.
This file may be edited directly, and the records reentered
by renaming the file FACDATA (for facility data) or OPDATA
(for operations data) and subsequently invoking the LOAD
procedure file.



Figure 3-2. Listing of LOADOUT file.

BATCH DATA INPUT SOMWARY REPORT

DATABASE NAME:

UPDATE LEVEL:
DATE/TIME OF UPDATE:

CASPER

07/22/87 30:27:58

INPUT FILENAME:
NUMBER OF LINES READ:

ACCEPT OPTION:
ALL OPTION:
ERROR FILE OPTION:
ERROR FILENAME:
RECORDS WRITTEN TO FILE:

JOURNAL FILE OPTION:

LOG FILE OPTION:

EVICT RECORD OPTION:
EVICT CIR OPTION:

CASES INITIALLY:
CASES ADDED:
CASES UPDATED:
CASES EVICTED:
CASES AT END:

RECORDS
RECORDS
RECORDS
RECORDS
RECORDS
RECORDS
RECORDS
RECORDS
RECORDS

RECORD

I
2
3
4
5
6
7

'• 8
9
10
11

INITIALLY:
ADDED WITHOUT ERRORS:
ADDED WITH ERRORS:
UPDATED WITHOUT ERRORS:
UPDATED WITH
REJECTED:
EVICTED:

ERRORS:

REJECTED (UNKNOWN TYPE):
AT END:

PREVIOUS
TOTAL

20
20
4
13
10
10
64
6
0
0
0

NEW NEW/

OPDATA
319

OFF
OFF
ON
BADRECS
0

OFF

OFF

OFF
OFF

24
0
3
0
24

147
226
0
0
0
0
0
0
373

UPDATED
ERRORS

0
0
0
0
0
0
0
0
31
31
31

0
0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

UPDATED/
ERRORS

0
0
0
0
0
0
0
0
0
0
0

REJECTED

0
0
0
0
0
0
0
0
0
0
0

EVICTED

0
0
0
0
0
0
0
0
0
0
0

CURRENT
TOTAL

20
20
4
13
10
10
64
6

31
31
31

1CASPER DATA LOADER - INITIALIZATION
07/22/87 00:27:47 PAGE 5

(SIR/DBMS 2.1.3)

RECORD PREVIOUS
TOTAL

12
13
14
15
16

0
0
0
0
0

NEW NEW/ UPDATED UPDATED/ REJECTED EVICTED CURRENT
ERRORS ERRORS TOTAL

31
31
31
31
9

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

31
31
31
31
9

TOTALS: 147 226 373



Retrieving Processed Data

Once loaded into the database, the data must be
retrieved and "dumped" into files to be accessed by the
applications program. This is accomplished by selecting
the (D)UMP option from the main menu. This will invoke the
DUMP procedure, which will respond with the following
message:

TRANSFERRING DATA FROM DATABASE TO FILES

The DUMP procedure file will create 16 data files (see
Figure 3-3), which are necessary for the execution of the
CASPER applications program and should not be deleted.

Performing Data Analysis and Review

Once the DUMP procedure has been completed, the
applications program may be used to display and analyze the
data. To execute the applications program, the user
selects the E(X)ecute option from the main menu. This
invokes the APPL procedure file, which calls all the
necessary files into the user's workspace and executes the
binary version of the applications program (CASBIN). The
applications program itself is "user-friendly", requiring
only that the user respond to menus or simple user prompts.

Upon selection of the E(X)ecute option the user is
prompted to verify the current month:

MONTH 05 YEAR 1987

IS THIS CORRECT? (Y/N)

The user will respond appropriately at the '?'. If '•' is
selected, the program will transfer the user into the
configuration routine (see description of option 6 below),
where the user will be allowed to specify a new date.

If 'Y1 is selected, the main applications menu is
called:



Figure 3-3. Data files created by the DUMP procedure

INDEX

NPDES1

INFLOW

GENERAL

PLTDAT1

NPDES2

PRIMARY

BIOPRO

PLTDAT2

PA RAM

SECNDRY

SLUDGE

PLTDAT3

DESIGN

TRTIARY

COMMENT



CASPER APPLICATIONS MENU

1 - NPDES SCAN
2 - REVIEW FACILITY DATA
3 - REVIEW OPERATIONS DATA
4 - TREND ANALYSIS
5 - REPORT GENERATION
6 - CONFIGURATION FILE
0 - EXIT CASPER

SELECT OPTION

At this point the user will specify an option by entering
the appropriate number.

Option 9 - EXIT CASPER. This option terminates execution of
the applications program. The user is returned to the
CASPER main menu.

Option 1 - NPDES SCAN. This option performs a scan of all
NPDES parameters for a selected facility, or for all
facilities, and lists (to the screen and to output file
'SCANOUT'J any NPDES violations found.

[Note: This feature is not yet fully implemented. A
technical memorandum will be issued when this status
changes.]

Upon selection of this option, the system responds
with the following menu:

CASPER - NPDES SCAN

XXX - SCAN FACILITY XXX

A - SCAN ALL FACILITIES

L - LIST FACILITY CODES

X - EXIT TO APPLICATIONS MENU



At this point, the user will select the facility code
corresponding to the desired facility, or select the 'A1

option to perform the scan for all facilities. If the
facility code is unknown, then the user may specify the 'L'
option to list the facility index.

Once the user has selected one (or all) of the
facilities, the system searches the appropriate data files
for the necessary information. If the information is not
found, the system will respond:
RECTYPE nn aaaaaaa

NO DATA AVAILABLE FOR FACILITY XXX

where 'nn1 is the rectype number, 'aaaaaaa' is the rectype
name, and 'xxx* is the facility number.

If all the necessary information is present, the scan
is performed. If a violation is encountered during the
scan, it is recorded both on the screen, and on a data file
called SCANOUT. The violation report (see Fig. 3-4)
includes the MDWPC facility code, facility name, NPDES ID
number, and current date (month and year) at the top; each
violation record includes the day the violation occurred,
the code, name and units of the parameter violated, the
value recorded, and the permit value. If no violations were
noted for a facility, the following message is printed in
the report:

NO NPDES VIOLATIONS FOUND

If the scan report requested occupies more space than
a terminal screen provides, it is broken up into 16-line
"subscreens". After each subscreen is displayed, the system
prompts the user:

CONTINUE? [Y/N]

Entering "X {cr}' at the prompt will print the next
subscreen. Entering 'N {cr}' will return the user to the
SCAN menu. After the last subscreen has been printed, the
system responds:



Figure 3-4. NPDES Scan Violation Report



END OF L I S T I N G , L IST A G A I N ? [Y/N]

Entering 'Y {cr}1 at the prompt will cause the
listed again, starting from the first subscreen
'N {cr}1 will return the user to the SCAN menu.

data to be
Entering

Data sent to the SCANOUT file is broken up into 60
line pages. No prompts are issued to the user during file
creation. Page breaks are inserted automatically between
pages.

Option 2 - REVIEW FACILITY DATA. This option allows the
user to view facility data for any facility in the facility
index. These record types are listed in the REVIEW FACILITY
DATA menu:

CASPER REVIEW FACILITY DATA

1 - INDEX (INDEX TO FACILITIES)
2 - PLTDAT1 (GENERAL FACILITY INFORMATION)
3 - PLTDAT2 (TREATMENT INFORMATION)
4 - PLTDAT3 (PERSONNEL INFORMATION)
5 - NPDES1 (NPDES PERMIT INFORMATION)
6 - NPDES2 (NPDES LIMITS INFORMATION)
7 - PARAM (PARAMETER INDEX)
8 - DESIGN (FACILITY DESIGN INFORMATION)'

SELECT NUMBER CORRESPONDING TO DESIRED INFORMATION

Upon selection of a record type {1 - 8), the system
responds with the following prompt:
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CASPER: REVIEW FACILITY DATA

XXX - LIST DATA FOR FACILITY XXX

A - LIST DATA FOR ALL FACILITIES

L - LIST FACILITY [PARAMETER] CODES

X - EXIT TO APPLICATIONS MENU

*
*
*
*
*

Note: If record type '7 ' (parameter index) is selected ,*
the second

XXXXX

line appears as

- LIST DATA FOR PARAMETER XXXXX

*
*
*
*

At this point, the user will select the facility code
corresponding to the desired facility, or select the 'A1

option to print out information for all facilities. If the
facility code is unknown, then the user may specify the 'L'
option to list the facility index.

Once the user has selected one (or all) of the
facilities, the system searches the appropriate data file
for the desired information. If the information is not
found, the system will respond:

RECTYPE nn aaaaaaa

NO DATA AVAILABLE FOR FACILITY xxx

where 'nn1 is the rectype number, 'aaaaaaa1 is the rectype
name " " ' '

e -nn- is tne rectype numoer, •aaaa.
, and 'xxx1 is the facility number.

For record types 1-4 and 7, data is presented on a
single screen format. For record types 5, 6, and 8, data is
distributed between two alternate screen formats. In this
latter case, the user is given a menu of the data available
on each alternate screen, and prompted to select



one:

NPDES LIMITS INFORMATION

A - LIMITS DATES AND VALUES

B - OTHER LIMIT INFORMATION

X - RETURN TO PREVIOUS MENU

The user may specify where the output is to be sent at the
next prompt:

(S)CREEN OR (F)ILE?

If the user wishes to have the information printed to the
screen, then 'S {cr}1 is entered at the prompt. If the user
wishes to save the information in a file, then 'F {cr}1 is
entered. If the file option is specified, then the user is
prompted for a name for the output file (seven letters or
numbers maximum, file name must start with a letter). It is
suggested that the name 'OUTPUT1 not be used for the output
file, as that is the default name used for output to the
screen. If an output file is created, and the user, wishes
to keep the file in permanent storage, then the NOS command
REPLACE should be issued immediately after the exiting the
CASPER system.

Data is presented in formatted "screens" (for terminal
output) or "pages" (for file output). The formats for these
screens and pages vary according to the record type;
several examples of these screens are given in Figures 3-x
to 3-x.

A typical screen (or page) consists of the header, a
subheader, and then the data. The header is the first two
lines of a screen or page, and consists of the MDWPC
facility code, the facility name, the administrative
region, and the NPDES identification number on the first
line, and the current month, year, and record type number



Figure 3-5. REVFAC: Facility Index screen

NUM NAME AR NPDESID

301 ATHOL WWTP
002 AVER WWTP
009 AMHERST WWTF
010 ADAMS WWTP
017 GREATER LAWRENCE S A N I T A R Y DISTRICT
020 MARLBORO EAST
026 ATTLEBORO WWTP
030 LOWELL WWTF
053 CHARLTON CITY WWTP
063 NEWBURYPORT WPCF
070 DARTMOUTH WPCF
072 H A V E R H I L L WWTF
075 PITTSFIELD WWTF
076 MANSFIELD WWTF
077 BILLERICA WWTP
079 AMESBURY WPCF
CONTINUE LISTING? (Y/N)

CN 111111111
NE 222222222
WS 333333333
WS 444444444
NE 555555555
NE 666666666
SE 777777777
NE 098765432
CN 234543426
NE 348764543
SE 555987634
NE 090909090
WS 664637849
SE 737187373
NE 840553844
NE 894883744



Figure 3-6. REVFAC: Facility Personnel screen

089 U P P E R BLACKSTONE WPCF CN 123456789

N A M E

3ACHARD
HANLEY
HOLLAND
KEANE
K E N N E D Y
NICHOLSON
SEED
ST. JOHN

— -----]

CLARENCE
JAMES
SMIL
GERALD
PAUL
PAUL
EDWARD
H E N R Y

: J.UD t - r u T U f t i J — --

TITLE

S U P E R I N T E N D E N T
CHIEF OPERATOR
E N G I N E E R
OPERATOR
SHIFT OPERATOR
ASST. CHIEF OPERATOR

CLASS

N
7
N
4
7
7
S
6

END OF L I S T I N G , LIST A G A I N ? ( Y / N >
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Figure 3-7. REVFAC: NPDES Permit Informat ion screen.

089 UPPER BLACKSTONE WPCF CM 123456789
5 - NPDES1 ------------------------------

MAJOR DISCHARGE: M EPA/STATE PERMIT: E TYPE OF OWNERSHIP: PUB

PERMIT DATE ISSUED: 85/09/30 PERMIT DATE EXPIRED: 90/09/30

FINAL LIMITS INDICATOR: F

FACILITY INACTIVE CODE: A FACILITY INACTIVE DATE: / /

END OF LISTING, LIST AGAIN? (Y/N)



Figure 3-8. REVFAC: Parameter Index screen

PA RAM
CODE

00011
00056
00171
00172
00174
00300
00310
00400
00530
00535
00545
00600
00665
46529
50047
50058
CONTINUE

PARAMETER
NAME

WASTEWATER TEMP
FLOW:
SEPTAGE
DIGESTER
DIGESTER

SETTL.
TOTAL
TOTAL

FLOW:
PRECHLOR

LISTING?

AVERAGE
FLOW

TOT. SOL.
GAS PROD.

DO
BOD
PH
SS

vss
SOLIDS
NIT.
PHOS.

RAINFALL
MAXIMUM
DOSAGE

(Y/N)

UNITS

[DEG. F]
[MGD]
[GAL]
%

[1000 CF]
tMG/L]
[MG/LJ

[MG/Ll
[MG/LJ
[ML A)
[MG/L]
[MG/L]
[IN]
[MGD]

[LB/DAYl
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and name on the second line. The subheader serves as the
column headings for data presented in tabular form (as in
record types 1, 4, 6, 7, and 8). The remainder of the
screen or page contains the data itself, either in tabular
form, or appropriately labeled and formatted.

If the data requested
terminal screen provides, it
"subscreens". After each
prompts the user:

occupies more space than a
is broken up into 16-line

subscreen is displayed, the system

CONTINUE? [Y/N]

Entering 'Y {cr}1 at the prompt will print the next
subscreen. Entering 'N {cr}' will return the user to the
previous menu. After the last subscreen has been printed,
the system responds:

END OF LISTING, LIST AGAIN? [Y/N]

Entering 'Y {cr}' at the prompt will cause the data to be
listed again, starting from the first subscreen. Entering
*H {cr}1 will return the user to the previous menu.

Data sent to an output file is broken up into 60 line
pages. No prompts are issued to the user during file
creation. Page breaks are inserted automatically between
pages.

Option 3 - REVIEW OPERATIONS DATA. This option allows
user to view monthly report data for any facility in
facility index. These record types are listed in the
OPERATIONS DATA menu:

the
the

REVIEW



output) or "pages" (for file output) . The formats for these
screens and pages vary according to the record type;
several examples of these screens are given in Figures 3-x
to 3-x.

A typical screen (or page) consists of the header, a
subheader, and then the data. The header is the first two
lines of a screen or page, and consists of the MDWPC
facility code, the facility name, the administrative
region, and the NPDES identification number on the first
line, and the current month, year, and record type number
and name on the second line. The subheader serves as the
column headings for data presented in tabular form (as in
record types 9 - 15), and consists of the parameter names
and units for each screen. The remainder of the screen or
page contains the data itself, in tabular form. An
exception here is record type 16 (COMMENT), where the
comments are simply listed line by line.

If the data requested occupies more space than a
terminal screen provides, it is broken up into 16-line
"subscreens". Typically, two screens are required to print
out a month's worth of data, if data were recorded every
day. After each subscreen is displayed, the system prompts
the user:

CONTINUE? [Y/N]

Entering 'Y {cr} ' at the prompt will print the next
subscreen. Entering 'N {cr}1 will return the user to the
previous menu. After the last subscreen has been printed,
the system responds:

END OF LISTING, L IST A G A I N ? [Y/N]

Entering 'Y {cr}1 at the prompt will cause the data to be
listed again, starting from the first subscreen. Entering
'N {cr}1 will return the user to the previous menu.

After data is listed, the system responds:

PRINT SUMMARY STATISTICS? [Y/N]
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Figure 3-9. REVOPS: Inf low Data screen.

089 UPPER BLACKSTONE WPCF CN 123456789

DAY

1
2
3
4
5

3
9

C O N T I N U E

BOD
[MG/L ]

98.000
104,000

60.000
80.000
72.303

93.000
258.000

LISTING?

•SS
[MG/L1

127.000
129.000

76.000
81.000
72.000

74.000
177.000

(Y/N)

vss
[MG/L]

34.000
62.500
61.800
63.700
55.900

4 9 . 5 0 0
133.800

SETTL,
SOLIDS
[ML/L]

2.000
3.000
1.000

.100

.200

2.000
1.000

DO
(MGA1

3.700
4.500
8.200
7.400
6.900

5.200
5.800

PH

7.000
6.900
6.600
6.600
6.803

6.700
6.700



Figure 3-10. REVOPS: Biological Process Data: Screen 'A1

089 UPPER BLACKSTONE WPCF CN 123456789

DAY

CONTINUE

MLSS
[MG/L]

LISTING?

MLVSS
[MG/L ]

U/N)

ML DO
[MG/L ]

MLPH MLSETS
[ML/LI

A I R
S U P P L I E D

[ C . F . / M I N ]



Entering 'Y {cr}1 at the prompt will cause the summary
statistics (total, arithmetic mean, geometric mean, median,
maximum value, mimimum value) for each parameter to be
printed to the screen (see Figure 3-x). Entering 'N1 will
return the user to the previous menu.

Data sent to an output file is broken up into 60 line
pages. No prompts are issued to the user during file
creation. Page breaks are inserted automatically between
pages, and the summary statistics are listed immediately
beneath the data.

Option 4 - TREND ANALYSIS. This option displays
selected operations parameters in graphical form for the
current month, to allow the user to spot day-to-day trends
in a facility's performance.

[Note: This feature is not yet fully implementable. A
technical memorandum will be issued when this status
changes.]

Option 5 - REPORT GENERATION. This option generates a
standardized listing of operations and process evaluation
parameter values for each facility for the current month.
This listing is stored in a file named 'REPORT1, which may
be stored and subsequently printed out.

[Note: This feature is not yet fully implementable. A
technical memorandum will be issued when this status
changes.]

Data Processing Using SIR

The SIR DBMS offers a wide range of processing and
analysis features for the data once it is loaded into the
database. These features are outside the scope of the
CASPER system, however, and require that the user
familiarize him/herself with SIR commands and procedures.
Commonly used SIR procedures, once developed, may be stored
in a command procedure file similar to the one used by
CASPER, so that they may be accessed quickly and easily.

For more information regarding the SIR DBMS system,
refer to the SIR Version 2.0 user's manual (SIR, Inc.,
1980). Information regarding development of NOS procedure
files may be found in the NOS Version 2 Reference Manual,
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Figure 3-11. REVFAC: Summary Statistics screen

089 UPPER BLACKSTONE WPCF CN 123456789

DAY
BOD

[MG/L]
SS

[MG/L]
vss

[MG/L]

SETTL.
SOLIDS
[ML A]

DO
[MG/LJ

PH

AMEAN
M E D I A N
GMEAN
MAX
M I N
TOTAL

92.680
83.000

.000
258.000

53.000
2317.000

39.200
80.000

.000
177.000

43 .000
2230.000

68.967
61.800

.000
133.800

49.500
620.700

1.548
1.500

.000
5.000

.000
32.500

5.938
5.800

.000
9.700
3.700

124.700

6.350
6. 800

.000
7.300
6.400

178.100

END OF LISTING, LIST AGAIN? (Y/N)
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CHAPTER 4

CASPER: IMPLEMENTATION AND ADMINISTRATION

The final chapter of this report discusses issues and
logistics related to the initial implementation and
administration of the CASPER system, including equipment
and personnel requirements, system startup, system
maintenance, and future modification and expansion. While
not making specific recommendations in all cases, available
options will be proffered. This chapter is directed
primarily toward those responsible for implementing and
maintaining the system, rather than those who simply use
the system.

Egu i pmen t Requ i r emen ts

Data Entry

Necessary equipment for entry of data is dependent
upon what option is selected. The three options discussed
in Chapter IV were preprocessing, spreadsheets, and optical
scanning. The preprocessing option would require the least
amount of additional equipment, as it could be developed
directly on the Cyber. This option would require the
development of the preprocessor program, which could be
written in any of the languages available on the Cyber
(BASIC, FORTRAN, .Pascal, COBOL, etc.). Alternatively, the
preprocessor could be developed on a microcomputer, using
whatever language was available.

The spreadsheet option would require access to another
computer (Cyber does not have one), though a microcomputer
with the same available memory as required for operating
CASAPPL would suffice. Some very good and very versatile
spreadsheets are available (e.g. dBase III, Lotus, PCCalc).
Whichever spreadsheet is selected should be capable of
converting data files to ASCII (American Standard Code for
Information Interchange) format. This is necessary for
proper data transfer between computers.

The final option is use of optical scanners/readers to
read special forms containing the data. Optical scanners



ate designed to read marks made on the form (generally
filled in circles made by a soft lead pencil); the location
of these marks determines the value transcribed to tape.
Optical readers, on the other hand, attempt to read
numerical characters written directly on the form. Because
of the nature of the operations data, the latter option
would be preferred, as it would require less space (and
fewer forms) to log the same amount of data.

Database and Applications Programming .

The CASPER system has been designed to run entirely on
a CDC Cyber mainframe computer running under version 2 of
the -CDC Network Operating System (NOS). The software
products used include the SIR DBMS (version 2), and CDC's
implementation of FORTRAN 77 (FORTRAN V). Current memory
requirements during the pre-implementation testing phase
necessitated a minimum of 303,700 octal words of central
memory. This requirement may have to be increased as
implementation and expansion proceeds. In addition, use of
tape backup and mounting utilities may be required for
storage of data beyond the current month. The Cyber system
manager should be contacted for more details concerning
computer resource requirements.

Access to the University of Massachusetts CDC Cyber
system is currently available through a TTY (telephone)
connection to the Westboro office. All regional offices, as
well as any other sites the Division deems necessary, can
and should also have access to the mainframe. Equipment
requirements for this access will include a CRT terminal, a
modem, and a telephone. Alternatively, a microcomputer,
with terminal emulation and communications software, can
function in the place of a terminal. An emulation package
known as Uncle is recommended for using CASPER on the UMass
Cyber installation, due to its speed and compatibility.
This package is available directly from the University
Computing Center. More information on accessing the Cyber
(including logon/logoff and basic system commands) are
available from the Introduction to Time Sharing manual
(UCC, 1982).

It is potentially feasible that the CASPER
applications program would be run from a microcomputer
rather than off the mainframe (e.g. in a regional office).
With this option, data would still be loaded into and
dumped from the database on the Cyber, but the processed



data files would be electronically transferred to remote
computers for compliance checking and analysis. In this
case, a microcomputer with at least 512 Kb of random access
memory is recommended. The applications could be run off of
floppy disks alone, but the increased speed and convenience
of a hard disk would justify the additional expense. In
this case, the applications program and current month's
data for any one administrative region could easily be
contained in 10 Mb of storage, a commonly available and
relatively inexpensive size for hard disks. The software
required would include an operating system (generally
provided with the computer) and a FORTRAN compiler. It
should be noted that some modification of the CASAPPL code
may be necessary to allow for differences in FORTRAN
between installations, as well as constraints on available
memory.

Personnel Requirements

The CASPER system has been designed to be as
user-friendly as possible, so that very little specialized
training is required for the ordinary user. Potential users
should be encouraged to read Chapters 2 and 3 of this
manual as a minimum; however, most of the "training" will
come as a result of "hands-on" use of the system.

As the CASPER system will likely receive most of its
use in the regional offices, it is recommended that a
minimum of one person from each office be designated as the
CASPER "house expert", to receive any updated information
or specialized training that may be required in future
versions.

Actual implementation and administration of the system
(including system modification and expansion) should be
performed by someone familiar with the computer resources
used t including:

* database management concepts in general, and the SIR
DBMS in particular;



* the FORTRAN programming language;

* the Cyber Network Operating System, including Cyber
Command Language procedure files.

System Installation and Startup

Cyber User Accounts

It is recommended that the MOWPC set aside two
computer accounts solely for operation and maintenance of
the CASPER system. One account {the 'master1 account) will
be used for actually running the system; access will be
made available to all who need it. The other account (the
'administration* account), will be used for system
upgrading, installation, and as a backup to the master
account; access to this account should be restricted to
whomever is responsible for maintaining the system
(referred to in this report as the 'system administrator1).
It is also recommended that each of the regional offices be
given its own account, from which the CASPER system may be
run.

Installation Procedure

The CASPER system has been designed to be as modular
as possible, to provide portability and facilitate
maintenance and upgrading. The entire system consists of
three distince parts: the database, the applications
program, and the command procedure file.

[NOTE: The installation procedure is to be performed
from the administration account.]

Installation of the database requires the file
containing the database schema ('SCHEMA'). To install,
enter the following commands from the NOS subsystem:



GET,SCHEMA (Note: user entry is in bold type)

READY.

FINDLIB,SIR=SIR2

READY.

X,SIR(IN=SCHEHA,OOT=SCHOUT)

Normal execution of these commands results in the creation
of four direct access files: CASPER1, CASPER2, CASPER3, and
CASPER4. These files form the CASPER database, and should
not be deleted once created.

Installation of the applications program requires the
source program (CASAPPL), and the applications
configuration . file (SETUP). This source program should be
compiled, and the object code stored in the file CASEIN,
which is then put into permanent storage:

GET,CASAPPL

READY.

FORTRAN

READY.

RON,I=CASAPPL,B=CASBIN

(several 'trivial1 error messages will be printed
here, and should be disregarded, as they do not
affect system performance)

READY.

REPLACE,CASEIN

The command procedure file (CASPER) is self-contained and
ready to use, so no special installation procedures are
required.

After completing the installation procedure, the following
files should appear in the administation account's file



catalog:

CATLIST {CR}

CATALOG OF 5103128 FM/UMASS 87/05/08 09.20.15

INDIRECT ACCESS FILES

CASAPPL CASBIN CASPER SCHEMA SETUP

DIRECT ACCESS FILES

CASPER1 CASPER2 CASPER3 CASPER4

At this point, all files are "private" access, i.e.
they may not be read, copied, etc. unless the administrator
explicitly permits them access. The PERMIT command allows
access to files by another account:

PERMIT,filename,usernurn

where 'filename1, is the name of the file to be permitted,
and 'usernum1 is the account number to which the file is
permitted. The administrator should permit the files
CASPER, CASBIN, SETUP, and the database files to the master
account. Once permitted, a user on the master account may
obtain the files by entering the following commands:

GET,filename<l>,filename<2>,...,filename<n>/UN=usernum

where 'filename<l>,...,filename<n>, are the names of the
files to be obtained, and 'usernum1 is the administration
account user number.

System Maintenance

This section details the monthly operation of the
system by the administrator.



Data Entry and Transfer

As data entry and transfer are outside the scope and
control of the CASPER system, maintenence of these
processes are the responsibility of the user. To ensure
that they are performed reliably, the administrator should
determine that:

* the input formats specified in the appendix are
used;

* prior to transfer, all data must be merged onto one
of two files: FACDATA {for facility data), and
OPDATA (for operations data);

* files should be transferred using a dependable
communications protocol {UNCLE is recommended);

* after transferring the data, the user should
immediately execute the CASPER system and load the
data into the database.

Maintenance of the database

Maintenance of the database involves monthly backup of
the previous month1s data, and initialization for the
current month.

[Note: This feature is not yet fully implemented. A
technical memorandum will be issued when this status
changes.



APPENDIX ft

VARIABLES USED IN CASPER

The CASPER Data Element Summary included as Appendix II describes the
variables contained in the record types of the database in detail. Those
variables are covered by the following COMMON statements:

CDATA1
CDATA2
CDATA3
CDATA4
CDATA5
CDATA6

Note: 'DATA' common blocks
contain character data.

CDATA7
CDATA8
CDATA99
DATA3
DATA6
DATA8

contain integer dataj 'CDATA' common blocks

Variables not included in the CASPER Data Element Summary are described
below. Names in parentheses ( ) are the subroutines in which the variable is
found. Names in slashes / / are the COMMON blocks in which the variables
are found.

Name Location Description

BOTTOM (OUTDATA)

CLEAR
CODE

COUNT

DAY
FILEN*1
FILENUM

FORM
FOUND

FULL
INDXCNT

/SUB6/
(CASPER, REAOATA
OUTDATA, REVFAC)
(READATA, OUTDATA
REVFAC)
/DATA99/
/CDATAOY
(READATA, CONFIG
REVFAC)
/CDATAO/
(CASPER, READATA
OUTDATA, REVFAC)
( OUTDATA)
/DATAO/

LENG
LINE
LISTNUM
LOOPCNT
MONTH

/DATAO/
/DATA16/
CREVFAC)
(REVFAC)
/CDATAO/

NUMFILS /DATAO/

NUMP(I) /DATAO/

counter to determine the end of page or end of
screen

VT100 character code to clear the screen
Dummy Arg. for plant number or parameter number

Dummy Arg. - counts number of records in the
file

day of the month
name of the record type (Character Var.)
Durwny Arg. - record type number (1-14) (See
Appendix II)
array containing formats used when reading data
logical variable - used to determine if files
are empty

number of lines per page (60) or screen (16)
number of plants in the facility index (Record
Type 1)
length of data record
line number of comment file
same as FILENUM
counter for a loop
month (1-12) defined in SETUP file and changed
interactively in subroutine COJFIG

number of files in the database (= 16 now)
(defined in the SETUP file)
number of parameters in record type (I) ( 1 = 9
to 15)



QDARRAY(I,J,K)
/OPDATA/

PARLIST /DATAOY

POINTER (OUTDATA)

PRAMCNT /DATAO/

REMAIN (OUTDATA)

REPLY (CASPER, OUTDATA
REVFAC)

REPLY1 (CONFIG)
REPLY2 (CONFIG)
TOP (OUTDATA)

YEAR /CDATAO/

operating data array - the database
list of parameters found in a specific
operations data file
Dummy Arg. - keeps track of the specific plant
or parameter for which data is wanted
number of parameters in the parameter listing
(Record Type 7)
keeps track of the lines of data remaining to

be printed
local variable receiving input in response to

questions from CASPER
same as REPLY
same as REPLY

counter to determine top of page or top of
screen

year (4 digits)
interactively

defined in file SETUP, changed
in subroutine CONFIG



REVIEW OPERATIONS DATA

9 - INFLUENT DATA
10 - PRIMARY TREATMENT DATA
11 - SECONDARY TREATMENT DATA
12 - TERTIARY TREATMENT DATA
13 - BIOLOGICAL PROCESS DATA
14 - GENERAL OPERATIONS DATA
15 - SLUDGE TREATMENT DATA
16 - COMMENTS
0 - RETURN TO PREVIOUS MENU

Upon selection of a record type (9 - 16), the
system responds with the following menu:

CASPER; REVIEW OPERATIONS DATA

XXX - LIST DATA FOR FACILITY XXX

L - LIST FACILITY CODES

X - EXIT TO CASPER APPLICATIONS MENU

At this point, the user will select the facility code
corresponding to the desired facility, or select the 'A1

option to print out information for all facilities. If the
facility code is unknown, then the user may specify the 'L1

option to list the facility index.

Once the user has selected one (or all) of the
facilities, the system searches the appropriate data file
for the desired information. If the information is not
found, the system will respond:

RECTYPE nn aaaaaaa

NO DATA AVAILABLE FOR FACILITY xxx



where
name,

'nn' is the rectype
ans 'xxx' is the faci

rectype number, 'aaaaaaa' is the rectype
the facility number.

For each record type, data is distributed between two
or more alternate screen formats. The user is given a menu
of the data available on each alternate screen, and
prompted to select one:

SECONDARY TREATMENT DATA

A - BOD
SUSP. SOLIDS
SETTLEABLE SOLIDS
DISSOLVED OXYGEN
PH
DEPTH OF BLANKET

B - PHOSPHORUS
TOTAL NITROGEN
AMMONIA NITROGEN
NITRATE NITROGEN
NIT. BOD

SELECT DESIRED GROUP OF DATA BY LETTER ('X1 TO RETURN TO
PREVIOUS MENU

The user may specify where the output is to be sent at the
next prompt:

(S)CREEN OR (F) ILE?

If the user wishes to
screen, then 'S {cr}1

wishes to obtain a permanent copy of
information, then 'F {cr}1 is entered. If the
is specified, then the user is prompted for a
output file (seven letters or numbers maximum

have the information printed to the
is entered at the prompt. If the user

the desired
file option
name for the

file name
must start with a
'OUTPUT' not be used
default name used
file is created, and
permanent storage, then the NOS command REPLACE
issued immediately after the terminal session.

letter). It is suggested
for the output file, as
for output to the screen
the user wishes to keep

that the name
that is the
If an output

the file in
should be

Data is presented in formatted "screens" (for terminal



PROGRAM CASPER (INPUT,OUTPUT)

COMMON/SUB6/CLEAR
COMMON/DATA0/NUMFILS, LENG, NUMP, INDXCNT, PRAMCNT
COMMON/CDATA0/MONTH, YEAR, FILENAM, FORM, PARLIST

INTEGER LENG(25), NUMFILS, NUMP(25), INDXCNT, PRAMCNT
CHARACTER CLEAR*15, FORM(25)*120, REPLY*!, MONTH*2, YEAR*4,

FILENAM(25)*7, CODE*3, PARLIST{25,40)*5
LOGICAL FOUND

ASSIGN 'CLEAR SCREEN1 CHARACTER CODE (VT100) TO VARIABLE 'CLEAR'

CLEAR = ':!"> [H*> [J'

OPEN CONFIGURATION FILE 'SETUP' AND READ IN CONTENTS.

OPEN (0,FILE = 'SETUP',RECL = 202)
REWIND 0

5 FORMAT(A2,A4)
6 FORMAT(I 2)
7 FORMAT(A7,I3,A120)
8 F O R M A T ( I 2 , 4 0 A 5 )

READ(0,5) MONTH, YEAR
READ (0,6) NUMFILS

DO 20 I = 1,NUMFILS
READ(0,7) FILENAM(I), LENG(I), FORM(I)

20 CONTINUE

DO 22 I = 9,NUMFILS
READ(0,8) NUMP(I), (PARLIST (I , J) , J = 1,NUMP(I))

22 CONTINUE

CHECK 'MONTH' AND 'YEAR' TO SEE IF THEY CONTAIN PROPER VALUES.
PROGRAM WILL PROMPT USER FOR PROPER VALUES IF CURRENT ONES ARE
INCORRECT.

WRITE (*,' (A) ') CLEAR
25 PRINT*, 'MONTH ', MONTH, ' YEAR ', YEAR

PRINT*
PRINT*, 'IS THIS CORRECT? (Y/N>*
READ '(A)', REPLY

IF (REPLY .NE. 'Y') THEN
CALL CONFIG

ENDIF

READ IN CONTENTS OF 'INDEX' AND 'PARAM' FILES

CALL READATA(1, CODE, INDXCNT, FOUND)

IF (.NOT. FOUND) GOTO 28

CALL READATA(7, CODE, PRAMCNT, FOUND)

28 IF (.NOT. FOUND) THEN
PRINT*



PRINT*, MKt ABOVt FILt IS WECtSSARY FOR PROPER '.
'EXECUTION o.-' CASPAR. ^U^ASE REFER'

PRINT*, ' 1C) THF CASPtR USER" 8 GUIDE FOR MORE *,
' IN

GOTO 9V

CLEAR SCRtfcN AND PRINT MAIN ME.NU.

-M WRITE<*, ' < A > * > CLEAR

35 PRINT*
PRINT*
PRINT*, * CASVCR HNPr-'LICAT'iOWS MEMU1*

PRINT*
PRINT*, ' .1 - NPDES SCAN'
PRINT*, ' ?. - KfcVJEU FACILITY DATA'
PRINT*, ' 3 - KSVIEW OPERATrONS DATA'
PRINT*, i '1 - TREND ANALYSIS'
PRINT*, ' d - K'i^ORT GENERATION'
PRINT*, ' 6 - CHANGE CONFIGURE FILES'
PRINT*, ' ld - .-IXtT CASPER'
PRINT* • ,
PRINT*
PRINT*, 'SLLLGT OPTION'
R£AD MA) ' Ri-',Pl.Y

* bAStD ON HtNU StLtCTION, BRAi-lC;H TO PROPER SUBROUTINE, OR END CASPER
* RUN. PROGRAM IHKURrtS USGR Ir INVALID OPTION HAS BEEN SELECTED.

WRITE I*,' IA>'> CLEAK

IF <*r>'LY ,£Q. ' W ) fHSN
GOTO 9V

* £LS£IK (RFP1..Y -;.:Q. '!') DliiM
* " C;ALL SCAN

a.SEI--' (RePLY .(T.Q, '2M THEM
CALL RtWAC

ELSE If <RF.PLY .h'O. » 3 » > THi£H
CALL RtVOKS

El.SEIF (R^PLY -riQ. MM fHi-ZN
CALL TRtND

tLStlK (Rt-IPLY .£13. '5') CHEN
CALL RtPOKl

EI.SSTr CftF.PLY -EQ. * &' ) fHCN
CALL CONFIG

£LS£
W R I T E (*,' < A ) ' ) CLHAR
PRINT*, » INVALID Sl£LircriON, PLEASE TRY AGAIN'
GOTO 3b

nNOIr

GOTO 30

9? £MD



:WE R.-:ADAYA<:-"iL:-.>IIJM, CODE, COUNT, FOUND)

COMMON BLOCK

CQrtMON/DAFA9y/DAY

COhhON/CI)ATfV?9/PLTHUM

CQMrtON/DATAB/HIJMKXl.S, l.tHG, MUMP, INDXCNT, PRAMCHT

COHMON/CDA1A&/MUNTH, YEAR, F l iF -MAh, FORM, PARLIST
i

CCMMON/CDAFAl/INDXHUrt, PLTMAM, REG TON, NPDES

CQWMCJN/CDAIAI'/HAPDI, MAUD2, KC1TY, h7lP, TELMUM,

COhHON/l>AlA3/Wt;Ob, SCUD

COMrtOW/CDArA3/DESC3,

CDMMUM/CDAlA4/LHA)-i£, FNrtMt, IIILli, CLASS

, £PST, FYPlJ, PHRO, PERE, FLIM,
IACC, 1ADT, DHArt, DAI»D1, DAHU2, DCITY, DZIP, COMM51, '
COMH5'.?

C;OhMON/l)AlA6/I)MAX, DrtIN, WMAX, WMjM, MMAX, MMIM, OMAX, OMiN

COMMlWCDArfto/LIhTYP, PftRCUD, MONLOC, FF<EQAN, SAMTYP, START,
E-ND, DHOUNO, PS1AT, UHOLINU, WH1 AT, MBOUMD, MSTAT,
OBOUND, OS F A T , DSSCA, COMM60

C:OMKON/CDAlA?/FCODb', PNAME1, PKAMtl', UNITS, COMM70

COMMON/DA FAS/LENGTH, W E D V H , DiAH, OF.PTH, HLOAD, SLOAD, DESO,
VLOAU, DtSFM, DtSREC

?, UNTMUM, CON(-'XG, COMMR0

COHMON/OPI>ftlA/01>ARKAY,PUNn,SUHlT,lUNlT, BUNIT

COMMON/DATA I A/LIM£

COMMOH/CDA1A16/CCJMH&HT

VARIABLE DECLARATIONS

CHARACfF.R

INTEGER NUMF1LS, LtNC<25), MUMP (SO), INDXCNT, PRAMCMT

-^, YEA«*4, FILENAM (23) *7, FORM (25) *120,
PARLIST <2E>, 40) »b



CHARACTER INl)XMiJrt (2rt»> *3, PL'I'WArt CJW0) #40, REGION (300) *3«,

HARACCf.h' MADD1*30, MADD'Jft'Jti, MCI TY*30, MZIP*9, TELNUM*14
, RtCWAT*3B, CClMM21*72, COMM22S72

W C O O ( I S ) , SCQDU'J)
CHARACTER I't-.ac;«6)#2B, COMM31*??, CClhM32»72

CLASS (it;)*?

RD#A, PEREV6, F-'LJiM*].,
ADD:l«30., DAD
2, COHM52*72

CHARACTER L1MTYP <4»)*1, PARCDD <4fl)*S, hOHLDC (40) *1 ,
f ft£«AH(414)*3, SArtrYP(4*)X2, START <4B)t4, END<43J*4,
DXOUMD(4Q)*1, DSTA1 (4B)*1, WBOUND <40> *1 ,
W S T A f <4i4)*l, MSUUHI)(4\4>*1, r tSTAT<4B)* l ,
OBDUMD (46) #1, OS1 A1 (40) *1 , DESC6 <40) *20,

RtAL DMAXC40) , UhIH<40), UhAX(48>, WMIN<40), MMAX(40) ,
, O f t £ N < 4 f l )

CHAKACltR PCDDtdflBXi, PMftMKI (IfcO) *1», PNAME2 CiBB) *10,

CHARACTER UNI YP C2Ci> »1, CCINFlt (2S») *i, UHTNUM (25) *2,

LENGTH (2b), WlDTH<2t»>, D1AM(25>, DEPTH(25),
<23>, OtSL»<25>, DESFM(25),
C <;.'&)

(tJ:3'J!>, SUN I f (fl: 3'J) , TUNIT(0s32), BUNIT<B:32)
RtAL ODAKRAY (V, 31, 46)

CHARACTER CCihMtMT C2fl)*VB

INr:£Gi£R I, COUNT, FILENUH, PAG;£
LOGICAL F-OUHI)
CHARACTER C00i£*3

* BEG1M tXtCUTABlt CODK

* RtfRI£Vl£ SELECTED DATA f i!Ll£ PROM ^£AHAHEHT STORAGE, OPEN IT, AND
* RfeUlHD IT.

OPl£N<FILRNUM, f'iLii = FiL^HAH (FiLcNUM) , RECL = LENG (FliLEMUrt))
HLKNUM

t: IHPUT CONTROL

I = I
r'OUND •- -h'ALSE.



Ifc If (HU-.NUM .LE. 8> THUN

IF (FILtNUH -£Q- 1> CHKN
RfcADU, KM! = FQKh(l), END = 99) INDXNUM(I), PLTNAMd),

v REGION U>, MPO£',iU>
PLTNUK - CGDfc

-:LSI£]>~ <Ka.t:NUM .so. 2) I'H<-:H
REAJX2, F-K1 s FClRMC!), ENO = 99) PLTNUM, MAD01, MADP2,

*- rtc:rv, ;UIP, n-zuwurt, DASIN, RECUAT, CGMM21, CQHH22
ELStIF CF-ILF.HUM .t.Q. Z) THEN

K-:~A.o(j, .-'Mr - FiWM<.•?>, ^;HD =••= vv> PLTHUM, <UCQD(J>, j -
+ 1, ib i , (SCOU(J), J = 1,15), (DESC3<J), J = 1,6).
+ CUMH.il, Cl3rtHj-.7

tLSEIF- (FILENUH .tCl.4) THLhi
h:r:AO(4, rMT = i - O K M < 4 ) , cND = VV) PLTNUM, LNAME(X) ,

+ FNAMEd), mLK(I>, C IASy ( I )
•rLSEt.-' \F.il.;£HUrt .^.0- ii) TH£H

RfcAD(i, f-fi'I a FOWKti), bNI> = 99) PLTNUM, MADI, EPST.
+ f l fPO, PSrtD, ^if-ftc, FLCM, IACC, IADT, DNArt, DADDX,
+ DADD2, DCTTY, D2IP, COMMM, COMM52

fl.ScIF <r;i.,KHUM .i£«. 6) TH£N
KtADli, Mil = HORM(6), bH)> = V9> PLTHUM, PARCDD U > ,

-f 5 r A f t r < I > , i-INDd), LIMI 'YP<I), HONLOC(I), FREQANd),
+ SAM1YP<1), nUOUN»(I>, DSTAld), DMAX< !E ) , DMINd),
> weourtDd), u s r A r < i ) , UMAX<D, WMIN<D, MBOUNDCI),
+• hSTATU>, MHftXU), MMiMd), OBOUM1><I>, OSTATt l ) ,
-f- Q M A X t i ) , OrtlNd), 0e;iC6(i>, COMM6a<I>

ELStlr <FILt;NUM -tQ. 7) IHtM
RKAD(7, rar = FOftr t</>, t:wo --= ?y> PLTNUM, pcoDEd),

+ PUAME.1U), eNAMt2( I ) , U N 3 T S < I ) , COMM78CI)
•PLTNUrt = CODE

ELStIF (KILtNUM .tQ. 3) THEN
Ri£AD<8, i'MT = FQ^M<8>, SHD - 9V) PLTNUM, UNTYP d > ,

+ UHTNUh(I), COWFIG( l ) , LtNLlH(I), WIDTHd), DIAM<I)
+ Or-.!:TH<O, HLOAOd), SLUAOd), DESOd), DESFMCI),
+ DtSRtCd), COMMBBd)

9) VH£N
f-OKMW), EN)J = 99) PLTNUM, DAYU),

<ODA«RAY<l,i,J>, J = 1, NUMP<9»
ELSEIF (FILENUK .F.Q, 1ft) THtN

RliADdfl, FMT = KQRMUtf), L.HO - 99) PLTNUM, DAY(C),
PUNVUI), <QDARKAX<2,1., J), J - A, MUMP<1«»

rXSETF (FELEHUM -£Q. 11) THEN
RtAD(H, KMT = FOKM<11), END = 99) PLTNUM, DAYd),

SUMIfd), (ODARftAY<3,I,.J) , J = 1, NUMP (11) )
ELSFIF (FIIENUH . ER. 12) THKN

(12, KMT = FORM<12>, END = 99) PLTNUM, DAYd),
TUNlT(l), <ODARRAY<4,1,J), J = l, NUMP(12)>
(FILEHUM .EQ. !.*> I'HKN

ENJ> = 99) PLTNUM, DAYd),
i,I,J> i J = 1, NUMPU3))

ELStIF (FIl.EHUM .tQ. 14) TriLN
Rt£AD(14, t-'MT = FORM < 14), END = 99) PLTNUM, DAYd),

(UDAKKAY(6,1,J), J = 1, NUhp<X4))
cLS^Ir (F1LEWUW ,£Q. Ii)



READ (15, FMT = FORMUIi), ENI> * ?9) PLTMUM, D A Y ( I > ,
( O D A R R A Y ( / , i , J > , J --= 1, NUH|>U5>>

tLSElF CFILENUM .fra. 16) THEM
R£AO (16, KMT « FUftMUM, £H1> - 99) F'LTHUM, L.INE(I),

COMMtMTCl)

F.MD1F

IF (PLFHUM .£Q. CODi£) THr.M
FOUND ~ .TRUE.

IF «riu:NUn .£a. '_»> -OR. <F;I.;:HUM ,F,Q. 3) ..DR.
(FILE.MLIH .EQ. &» T H E M

COUNT - 1
RtTURN

£LSr:
I - I + 1
GOTO Ifl

EMDIF-
F.LSF.IF < . W O r . i-'GUND) TH^N

GOTO 10
>r.l.3'£

COUNT - I - 1
*£TUftN

LMD1F

91? IF ( .NOT. FOUND) fHEN
FR1N1*, 'MtCOKU TYF:'t ', FILKHUh, ' », FILENAM<FILENUM)

F'RlH'l*, 'NU D A T A FOUND F OK KftCil ITY », CODE
ftt rUtiH

ELSE:
COUNT « I - i
Rtl URN

F.HU

SUHROU1IHE OU1I>ATA (F 1LLNUM, OUT FI1 hJ, COUNT, CODE, ALT)

COMMON *LOCK

COMMDN/SUB6/CLEAR

COMMON/DATA99/DAY

COMMCiN/CDAt A99/F-LTNLIM

COMMOH/DATAti/NUMFit.S, LVCNC, MUMP, IWOXCNT, PRAMCNT

COMMUN/C;l>ATA0/MONTH, YtAR, FILtNAM, l-DRM, PARLI3T

COrtrtOH/CDATAl/INDXMUh, PL f NAM, RSCIOM, NPDES

CCJMMON/CDATA2/MADD1, MftDDi, MU1TY, MZIP, TELNUM,
. BASIN, ftECWAf, COMM'-U, f.



COMMON/DAT A3/UCGD, SCDI)

CGMHOM/CDA1A4/LHAME., FNAhE, Illlt, CLASS

COMMOH/CDATA5/MAJDI, fir-ST, TY^O, ,"'̂ 0, p£RE, FrLIM,'
1ACC, lAJtT, DNArt, DADDi , PAM>2, DCITY, D2IP,

, DM'JM, UKAX, WM1M, UMAX, MMIM. QrtAX, OMIN

COMMOH/CDAfA6/LtMVYP, PA^CQO, MONLOC, FREQAN, SAMTYP. START,
-t- END, DBOUNI*, RbTAT , UHUUN)), US1AT, MBOUND, MSTAT,
+ OB01JHD, OSTAF, OtsiCA, COMMAS

COMMON/CDATA7/PCCiI>K, PHAME1, THAMES, UNITS, COMM70

, UCDfH, DTftM, DEPTH, HLOAD, 3LOAD, DEGQ,
VLOAD,

COMMON/CDAfA3/UNTYP, UNTHUM, COHFiti, COMM80

COMMON/OPOAl A/ODARRAY,PUN1T, SUHI1 ,1 UNIT, BUNIT

COMMUH/OU'l'LINK/CHAftftAY

COhMClN/SUMVALS/MAXVAL, M1NVAL, MtDVAL, AVGVAL, GEOMVAL, SUMVAL

OECLAkATIOHS

DAY (0:32)

CHARACTKR PLrWU«*..i

INTttfeR NUMF1LS, LtNU<?b), HUMPC"J), JNDXCNT, PRAMCNT

CHARACTER MONTH*'.?, Y:'.A«*4, FILi-NAfK^S) #7, FORM (25) »12
PARLIS1 (20,4»)*t

CHAftACTER INDXNUM (290) *3, PUTNAM C>(4a) *6B, REGION <200)

CHARACTER MAD01*3l4, MA!D02*,i0, MCITY*3q, MZIP*9, rELNUH*14,
2I*?2» COMM22*72

INTEGER UCQD<1S>, SCUO(ti)
CHARACTER D1£SC3 (A) *2S, COMM3i*"/2, COhM32*72

£R LWAM£(15)*18, KWAHE ( 13> *l!i, TITLE (15) *30,
CLASSClh)*?

CHARACTER «AOI*1, F.PST*!, TYPO*3, J*KRD*&, PERE*A, FLIM#1,
IACC*1, IAD1*6, I>NAM*3B\ DADD1*30, DA)>D2*30,

'.2, COMM52*72



R LIMTYP ( 46) *] , PARCQD (40) *!;, MQMLOC (40> *1,
FK£UWVa>*:5, SAMrYP<4.14>*'.>, START <48> *4, END(4B>*4,
DbGUNl>(4«)*l, liSTAT(4ft>*l, UBOUND (40) *1,
WSfAf <4(4>*1, rt£tl)UND(4t)>*l, MSTAT<40>*1,

RHAL DM AX (40), DM]N(40) , UMAX (40), WHIN (40), MHAX(10)T
, OH!V4<4*>

CHARACTfcK FCCiDt (103) *&, PHAMF.l dfc(3)*l(S, PNAME2 (100>*10,

CHAKACltR UNTYP(?'j)*l,' COHH&(2i>*l, UHTMUM <25) *2,

LfN(,TH(2t.>, W1D1H(2E«), 03 AM (25), DEPTH (25),
HLOAO (̂ i) , ial.OAD C^> , DtSU ( 25) , DESFM (25) ,

(3:32>, 3UMI T <^: -JL»> , TUNIT<0:32>, B
RtAL ODA'KKftY (V,'jl, 4&>

COMMENT (i

HARACTER

RtAL MAXVAt(4ft), HIMVALC40), hEPVAI.(40), AVGVAL(40),
G£OMVAL(4W), SUMVALUU)

LOCAL VAK1AHLL DtCLAKATIDNb

COUNT, FULL, F£Li£HUM, P O C W f E R , REMAIN, N, TOP,
B0110M, M A K K C 4 6 ) , PAtf- , LOU, HIGH

LOGICAL i-'OUHD
, CDDK*3, REPLY*!, CLEAR*15, ALT*1

OP£H OUTPUT FiL£

OPtN(99, KILK ~ OU1HLK)

* PK1HK, 'DKPUG OUTPUT'
* i;'fiINT*

** DO '.? II = 1»J4
* WRITE (*,' <6<A,1X) >') (C-HARRAYtPAC-E, it I, JJ) , JJ=1, 6)
* 2 CONTINUE

** .PR ENT*
* PRINT*, 'tNP nt£BUU OUTPUT'
* IHITIAU2E VARIABLE 'PULL*, WHICH l>tFlHES THE NUMBER OF LINES OF
* D A T A FOR A FULL SCREEN OR PAGE OF OUTPUT.

IF (ourPii.E -£i3. 'ourpur') TH^N
F-LILL = - 1 6

RLSE
fLILL = 66

r>; o 1 1 •"



INITIALIZE OUTPUT CONTROL VARIABLES.

I id REMAIN = COUNT
K - 1

~;£TRIE'V£ PROPF-'R VALUi£S I'ftiW FACi'LtTY OR PARAMETER INDEX FOR USE IN
THE HEADER. THIS IS SUPPRESSED WHEM LISTING ALL INDEX OR PARAMETER
DATA.

IF (CODE .ML. ' L - > THEM
FOUND - ,"AL3£.

IF (FILEHUM . E&. 1) THtIN
00 23 I j 1, INDXCNT

IF (IHDXNUMd) -tQ. CODE) THEN
FOUND =
N * 1
corn ̂ ::

23 CONTINUE
ELSE IF (FILcHUM -ED. 7) THEN

00 ,sa I -* 1, f-rtAMCNF
If- (FCODi£(J) .tU. CUDfc) THEM

FOUND = .TRUc.
POINTER = 1
LOfU 4^

L'NUIK
.J3 CONFTHU^

tLSt
DO 40 I = 1, INDXCMf

IF <:NI>XNUM(I> .to. CODF:> THEN
FOUND = . rK-ut:.
POINTER = 1
GOfU 4J

ENU1F
40 CONTINUE

' ENP1F

IF (.NOT. FOUND) THrIN
WRITE (99,*) 'MO INDKX DATA FOR CODE » CODE
R&rUWN

tNDlF

* THIS BLOCK RhTRlLVtS PFtOPtK VALUES FKQM PARAMETER INDEX
* FOR USe IN USTCHG NPOF.S PtrtMIf DATA (FILE A).

45 IF (FILENUM .tO. A) THF.M

IF (ALT .£0. '&>) THKN
Rf.KAIM = 1
PRINT*, »£NTKR A ^ DIGIT PARAMETER CODE*
RKAD ' (A)1 , PARCOD(l)
p«zwr*

END IF

DO 6fl II » l.REMAXH
DU ^ JJ ==



APPENDIX B

CASAPPL PROGRAM LISTING



' M A X / M E N * , CA4, 'rtAX/ilLN1 , TVo, ' MAX/hIN' )
ELSfcIF <FILtNUh . fQ. 7) i HFM

W R I T E \99,15tt>
WRITE (99,9ft)

150 l-'UKMAF </T2, 'PArtArf ' , Cl /, ' PAKArt:-: ("FR' /y, 'CQJ)F' , T20.
'WAMt ' ,136, 'UNITS')

a.3EIi" U;- it.£»Ui-l , Q£. 9) .AHD. CrTl.£NUM . LE. .'.̂ ) ) THfiH
WklTE<y9,lM:n (CHi^RKAY Cr'ACvt , 3i, 1 ) ., I = LOW, HIGH)
WRITE (99, l;'^;-j) <CHARi^AY O^Gt-:, O.S. .[ ) , I ^ LOU, HIGH)

AKRAY(PAf,E.,34,l) , I = LOU, H/f,H>

. IX))
FORMAT IT2,' DAY* , f lW, 4 tAlli, 1X»

if t«l£WAI>4 A- f . «> GOTO JJlti

* SBT INDfX VALUES F-OR DO LOOP

ELSE.

TOP = N

TOP - H
B0110H = M -*•

16Q

17(3

KNDIF

»»»ADJUST FOR hULTj.-L.INt ktCOKD?

PRINT A SCREEN UK PAfct OF DATA

DO 50ft 1 = T O P , B O T T O M
IK (FIur.HUri .Ell. O THEN

WRlTt(99,16a> IHDXNUM(T), PUTNAM(I),
ftEGIONU) , WPDfcSd)

FOKMA1 (12 ,A3,2X,AA6,1X,AS, 1X,A9)
" IF (FILF.NUH .EQ. 2) CHnN

WRITE. (99, r/0) BASIN, MADD1, RECUAT, MADD2, MCITY,
HZIP, fl£LMUM(l:-3), fELNUM(4:6>, T£LNUM (7s IK) .
TELNLIMdl* 14), COMMM, COMM22

•riJKrtA f (XT',?, ' MAILINC ADOKtliSj ' , T41, ' BASIN: ' , T48. AX
1 2, A, T 33, ' RtC. UAiE-,hS: » ., T40, AXT2, AXT2, A,
/T2,*HA' ,2X,A, r4«,* r ! - :L . *= C,A, ' ) ' ( 1X,A,

liLSEIF (i'1'L
WRITE(97,18&>

OQ 1/5 K - 1, 1'J, .3
WRITE (99,198) (Wt:OP(J>, J = K,K-t-4)

CONTIWUE

WKJTE<99,195)

00 1814 K --- l,i^,:'J
WRITE-. <99, 19B)

COM f IWJE
J = K.,K-»4)

195

F O R M A T ( T 3 B , ' U A S T F W A T L K TREATMENT'>
FOWMATU2,5<1^, C'J.IX,1 >* ))
FORMAT (132,'SLUDGF. TREATMENT' )



:-;LStlF (Fi'LiEHUrt .aQ. 4) THEN
WRITE(9V,206) LNAMK(I) , (-NAME(I), TITLE(I),

CLASS U)

FCJKMA1 (1 ?., A18, :.'X, A10,1 3i, A20, T7B, A2)
KLSeiF (Fit.EHUM .en. 5> l'4i£N

If- (ALT .tft. 'A' > IHtH

URire<99,-.?lB> MADI, L-::='ST, TYPO, PERD(1:2),
Ht :KDC3:4) , P tRD(5 :6> , PERE(1:2), P E R E < 3 s 4 ) ,
P£rt£(ii! A) , FLIM, IACC, IADT<1:2>, 1ADT<3:4),
IAD!(5:6)

KLS'£

WRITE. (99, ::2&) DMrtM, DADDi, DADD2, DC1TY, DZIP,
COMMil, CUMM52

FORMAT </r^f' MAJOR DISCHARGE: ',Ai,T27,
 JEPA/STATE',

' PtRMlT: ' ,A1, 152, 'TYPE OF OWNERSHIP: ',
A3//T2,' PERMIT DAVi: ISSUED: »,A2,'/',A2,
V ,A::,l-12,'Pb:RMlT DATE EXPIRED: ',A2,V»,
A-?, V fA2//Y-J, 'FINAL LIMITS INDICATOR: ',
A1//T2, 'FACILITY INACTIVE CODE: »,A1, T42,
'FACILITY CNACTIV:-: DATE: ', A2S'/',A2,V,
A3 )

rOftMAn/T2,*DMR FACILITY MAMEs ' , 125, A30/T2,
'DMH ADDKtSS: ' ,125, A3B/T2S, A3B/T25, A3B/
T2S, 'MA1 ,l3X,A9/'?(/r2,A72»

ELSK1F (FILENUM .LGl. 6) THEN

IF (ALT .£13, 'AM fH£N

:OI><1), PWAME1 (MARK(I) ) ,
UNITS(MARX(t», S f A R T d ) (1:2),
S1ANKI) ( 3 s 4 > , tND(I)(i:2), END<I ) (3 :4 )»
OMAX<I>, UMAX (i), MMAXCD, OMAXCD,

, D M : ( N ( I ) , U M I N C l ) ,

230

240

URITE(9'7,^4ii)
L1H1YPU),
DSOUNO<i),
HKOUMU(]),

tHOJ.F

HUNLOCCI)
OSfAT(I),
MSTAK1)

PHAMEJ. (MARK ( I) ) ,
, FREOAN(l), SAMTYPtI),
WBOUND(I), USTAT(t),
OBO(JN» (I ) , OSTATCI)

fOKMAl (12,A&,18,A1B,119,A16,2(1X,A2,'/»,A2),
4(lX1K9.4>/r8,A18, f41, 4 < IX, F9. 4) )

F-ORMAl (/T2,A5,llS,AlB/11b,AiB/T2,»LlMlT TYPE: *,
Al,f4X,'MON. UDCAriOHs ' , A1/T2, ' FREQ. OF ',
'ANALYSIS: ', AS, 1 41 ,» SAMPLE TYPE: »,A2//
f2,f DAILY L£Mir»,f21,Al,T41,Al/T2,»UEEKLY ',
'! 1M1T',121,A1, 141, A1/T2, 'MONTHLY LIMIT',
T21.A1, r41,Al/r2,'GrHt;R LIMIT', T21,A1,T41,A1>

tLStIF (ULtNUh .tCl. 7) 1 HKN

<I), PNAME2(I),

ELStIF ((KILENUM .tfc. 9) .AMD. (FILENUM -LE. 15» THEN
URIft*<99,3li»> DAY (I), <CHrtRRAY<PAGE,I,J), J = LOU,

HIGH)



,=-j.i. PCODE<JJ>> THEN
MARK < i i) - jj
G O T O £14

HMD IF
50 ClDHTiNUt"
60 torn JNUF

* ASSIGNS APPROPRIATE VALUES fr OR 'LOU* AMD 'HIGH', FDR USE IS LISTING
* OUT OPERATIONS D A T A .

IF (FiLENUM . E-.u. 9) THFM
I? (ALT .±1.1. *A» > fH'iN

LOU = 1
HIGH = A

ELSE
LOW = ;
HIGH =^ il

i tNOIr
EL.SEIF (FIl.l£HUH - t fJ . IB) THEM

LOW = 1
HI OH = 6

.-:i.S£ir (flLtNUM1 .SQ. 11) fHEW
If- (ALT .LQ- ' A ' ) THFH

LOW = I
H1C.H •-•- 6

rLSE
LOU = '/
HI£H =11

fcNIOF
<FII.fNUM -tQ. 12)

IF- (ALT .tCl. ' A ' ) THEN
LOW = 1
HIGH = b

iELSr:
LOU = 6
H I G H = 10

.eo. 13) CHi£N
IF (ALT .b!U. ' A ' ) 1HFN

LOU = 1
HIGH = 3

5-XSt
LOW = 4
HIGH = 9

&NDIF
(FILENUM -Efl. 14) THt-ZH

IF (ALT .LQ. * A ' ) 1HF-.N
LOU = 1
HIGH = 6

KLSEIh" <ALT ,£U. *BM THKN
LOW = 7
H[iiH = 9

P.LS&.
LOU = 10
HIGH = It)

•iliOtr'
<FTLtMUM .tft. lt«) THIr N

IF (ALT ,cQ. 'AM FHKN



LOU = J.
HIGH - 6

tL3t.IF (ALT .£-.&. 'B') 1HF.M
!.ow = ;
HIGH = 3

oLSSIF (ALT . £«. 'CM THhlN
LOU =< V
HIGH -- 13

ELStIF tAL'l -f-.Q. '!>') THEN
LOU = U
HIGH = IB

rl1.S£j>' (ALT --la. »£') TH£W
LOW =19
HZGH = '.?J

cLSFIF (ALT .EG. * F- ' > THEM
LOW - -M
H!iC,H = ;;0

CHJ-:H
WKilE (*, ' (A) ' ) CLKAK

fciLSr:
URITE (V9, 'd^>

F.NOT.r

X THIS fDRMAl LIME INiitRTS A K)RM-Ff£D <FF> FLAG TO THE OUTPUT FILE,
* WHICH CAUSES THE PR CH f£ft fO AOVANC^ fQ THE TOP OF A HEW PAGE.

36 f-DRhAT <T1, ' 'P 1

* P«IHT OUT HhADelK

IF ((FlLtNUM -ME. 1> .AND. (MLb'MUh .ME. 7) > THEN

), PLTMAM<POINTER>,

WRITS <99,11(4) "ILt-INUil, «-"Il.iNAM (FII ENUM)
ENI>IF

93 FORMAT < f 2 ,79< ' - ' ) >
16B F-ORHAT </72, A3, IX, A66, 167, A:i, 1 7fe, AV>

PRINT SUBHEADERS (IF- ANY)

Ir (h'l'I.O-IUrt .EG. 1) THiiH
W R I T E (VV,1?W>
WRITE <99,v»>

120 FORMAT (/I 2, ' MUM* , T7, 'NAME' , T68, ' ftR* , T71, 'HPDCSID* )
<F"iLEMUrt ,s£U. 4) rH;--.H

WRITE (9V,i;-iB>
WRITE <9V,9i4)
FORMAT t/T2,1NAftt' ,T3S,»TITLt? , 1 7«, ' CLASS1- >

((FiLSNUM ,fc.U. 6) .AND. (ALT .FZQ. * A' ) ) THE'N
WRITE (99,140)
WRITE <99,9l»>
f-ORhAl (/'I 2, ' PARAH' , 1 B, ' F-'ARAH1 , 1 45, ' DAILY' , T54, ' WEEKLY' ,

T64, ' MOH fHUY' , (V4, * D fHRR' /T'J, ' CODE' , T8, ' NAME' , T22,
' UNITS' , -\ 3ft, ' St AKT » , TV/ , ' tH)i' , 744, ' MAX/MIN' , T54,



DUTi'iLi - 'OUTPUT*
F (REPLY .EQ. ' r M THfcN
PSENT*, ' KM ft* TH€ HAM.-: OK THE OUTPUT FILE (UP TO'

' SF-.VEN CHAKACTtkS)*

ELSE
P*?iNT«, 'INVALID ENTRY, I^L-TftSE TF^Y AQAIN'
ccno AS

t-INOIi"

CALL OUlbATACFlLEMUM, DUTFlLt, COUNT, CODE, ALT)

IF ((ULEMUh .fft. ?i>.OR. (FiLfc'WJM .KJ. 6)) THEM
GOTO 2~j

ELSE
00 fu 18

EHSiF-

SHD

SUBRUUTIWt Rft

COHMOM BLOCKS

COMMOH/COA TAW/PL TMUrt

COMMON/DAT A6/NUMF ILS, LEMt, MUMP, 1MWXCNT, PRAMCMT

COMMOH/CDAfAfl/MONTH, YEAR, t-'Il.»MArt, -*ORM, PARLIST

COhMOH/CDATAl/lWDXNUM, PL1MAM, KtltlON, NPDES

COMMON/CDAfA^/MAODl, HAD02, rtCI TY, r!.'lp, TELNUH,
BASIN, KtUWAI, CUMM23, COMM2?

COMMON/OAFAJ/UCOD, SCOO

COMMON/COATAVLHAME, H'HAM£, TIYl.i, CLASS

CDMMON/CDA1A5/MAOI, tPSl , TYPO, PtRD, PERE, FLIM,
IACC, IAOT, DNAM, DADD1, OAOD'.2, DCITY, DZIP, COMH5J.,

COMrtOrt/DAfA6/))HAX, Ort£H, UMAX, UrtiN, MMAX, MMIH, OhAX, OHiN

CCJhMON/CDAlAA/LIMTYP, PARCCJD, MOMLUC, FREQAM, GAMTYP, START,
+ END, OBOUHD, DSTAT, WBOUN0, WSTAJ, MBOUMD, MSTAT,
+ OBQUNU, GS1A1, DtbCA, CC)Mh60

S, UNITS, COMM70



COMMON/PAT AS/LENGTH, WIDTH, DIAh, DtiPTH, I-ILOAD, SLQflD. DESK,
VLQAD, D'-.3r>i, Oi£^R^C

COMMON/CHAT AEf/UNTYF", UM1NUM, CQMf-IG, COMM80

COMMGN/OPDArA/ODArttfAY^UNI C, :>UNI f , YUM IT, BIJNIT

COHMQM/DATA1A/L1NE

COHMQN/COArAlA/i'OflrtrlNr

CQhMQN/OUlLINKYCHAKKAY

# VARIABLE: DECLARATIONS

iHf£C£R DAY <*:*;>>

CHARACTER PL1NUM*3

iwrei;^ HUrtFiLS, LtNttas), MUMP<2S>, INDXCNT, PRAMCNT

CHARACTER hONTH*?, YtAK*4, f- IL E-NAM <2!O *7, FORH (2?) *1 20

CHAKACT fcR 1NDXNUM (?5l6> *3, PLT HAH (2C6) *68, REGION (200) *30,

CHARACTER hAt>Dl*30, MADD2*30, MC11Y*ia, MZIP*9, TELNUM*14
*JU, COMrf2i*72,

INTEGER UCOI><1^>, SCDD(15)
CHAftACTKft D'-:<.3C^\6)*2ft, CO

CHARACTFR LMAME (li> *1B, KNAME(1S)*1&, TITLE (15>*30,

CHARACTER MADI*i, E-.K31*!, 7YPO*3, r'f.ND*A, PERE*6. FLIM«.X,
OADD1*30, DADD2*3B,
7i, COMM52*72

CHARACTKR LIMTYP (4») *1, PARCOO (4W> *-i, hDNLOC (40) *1,
f-Rfc'OAN(4B)*&, SAM1YP(4e)*2» START(4B>»4, END(40)»4.
D60UND ( 4tt> *1 , OS 7 A f ( 4«> * 1 , WBOUND (40) *1 ,

OBOUND(4ii)*l, 0 ; 3 r A f ( 4 W ) * l , DESC6 (48) *20,

REAL Dr tAX<49) , OMIH(4t f>, UMAX<4^) , WMIN(4B>, MHAX(43) .
' , DhIH£4Q)

FiR PCOOt 1 1BW> *5, i^HAMP.l U'd»> *10, PNAME2(10B) *lfl,

CHARACTER UNTYP(25>*1, CONFtC (2S) *1 , UNTNUM (25) *2,

(',:5), UCDrH(2S), DtAH(25>, DEPTH<25>,
HLCiADC'ti), SLUADC'5.) , DtSft<25), DE5FM(25),



INTEGER PUMIT (Bs3I'> , SUN'iT tfl:iS> , TUNIT (0:32) , BUNIT (0:32)
REAL OD;V":RAY ( /, ,31 , 4^>

INTEC.E.R LINtCSfe)
CHArtAC fSft CQMMr.N T <2ft> *7B

CHARACTER CHARRAY ( / , 34, -Itf > *lto, 1 E

R£AL MAXVAl .CW), fKNWtL<40), rtKbVAl. < 4 0 > , AVGVAL <'tfl) ,
GF-DMVALUfc) , SUMVAL(Ato) , AVC, HfrDIAN, MAX, MXN,
SUH, CirtOH, LiSr<3' .2>

TNTEttR LIS1WUM, COUMT , F- lLtNUM, LiSTCNT
CHAftAciF« coo^r.i, oufr EL£*/, ALf* i , AEPI_Y*I, CLEAR*IS
LOGICAL F-ElUNJ)

£AD IN ^ACiLinc coo£

1ft WRIlt (*,' CA> M C t f A R

PRINT*, VTiNTI-.^; .'ACiLITY CHOt£ ( fYi*t-: "I," TO LIST CODES,',
1 "X" TD RETURN TO MENU)'

RF.AO ' (A ) ' , CUDc

IF CCD0t .tft. 'X' ) THtN

F.LStIf- <LODt .tQ. ' L ' > THEN
OUfi-TL^ » 'OUTPUT*
men HUM = i
COUNT = IHOXCNT

CALL OUTDAIACLISTHUh, OLITFIlt, COUNT, CODE, ALT)

GOTO 1»
END IF

USITi^ ( * , ' ( A ) J > CLtrtft
PRINT*
P^INf*
PRINT*,' • RtVIfeW OPERATIONS DATA'
f>RINT», ' ------------------- ----------- *
PRINT*
PRINT*, ' 9 - iNFLUEHT DATA'
PRINT*, ' 10 - PRIMARY TREATMENT DATA*
T-'RINT*, ' 11 - SECONDARY TREATMENT DATA'
PRINT*, ' 12 -- ItKTIAKY TREATMENT DATA*
PRjCNT*, » 1-5 - eCOUOG. PROCESS DATA'
PRINT*, ' 14 - GLNt'KAL OPERATIONS DATA'
PRINT*, ' IS - Sl.UOGii TREATMENT DATA'
PRINT*, ' 16 - COMMENTS'
P3INT*, ' a - REVIEW ANOTHER FACILITY'
PRINT*
PRINT*, 'StLECT HUMBF.R CORRi-tSPONDIHi; TO DESIRED INFDRMATtON'
RfeAD*, FILtNUM

u^in-: (*,' \A> *) CLEAR

TF (ULtHUM .t-Q. 0) GOTO IB

[:•' UPILEolUrt -L f . 9) ,0ft. (FiLl£HUM -GT. 16» THEN



PRINT*, ' INVALID &N1RY, K-tASt TRY AGAIN'
GOTO 23

ENJV1F

READ DATA INTO GDARRAY

CALL K E - A D A T A (FILENUM, CODL', CiOUNl , FOUND)

3>- ( .HOT. i-'OUHD) GOTO ..>3

FACE « FIL.EMUM - ft

oo -.14 i = r,
DO 22 J -•= 1,

IF <ooAr-;RAY(PAi;.-:,.c,.j) .i_r. «) THEN
t.,;, J> = ;

fc'rtP» ' (Flfc.o)M QDARRAY(PAGE,I,J)
AI^ ) ' ) I:HARRAYCPAGE,I, j)

END IF
22 CONT£HU£
24 CONIIMUt

DO .33 T = 1, MUHP(rlLKHOrt)
DO ?b J « 1, HkAMCMT

I" (PARLEST(FCl.^UM,i) -£G. PCDDE<J)> THEN '
CHARKAY(PAGE,3ii,l> = PNAME1 (J)

4,i) ~ UNITS(J)
GOTO 33

EMD1F
25 COHflNUc

^0 COH1INUF

DO W J = I, NlWtrl'LEHUM)
LTSTCN1 --= B

DO 3--J .1 » I, COUHf
IF- (UDAKRAY(PAtt, l ,J) -GE. 0) THEN

LISTOHT - LI3TCHT + 1
LIST (L1S1CMT) = CtnAR«AY<PACE, I,J)

^NDTF
35 CONTTMUt

EF (LISfCNT -No. 3) THEN
CALL SUMMARY (LIST, L ISTCN1 , MAX, MIN, MEDIAN, AVG.

GSOM, !5UM)
END IF

ASSIGN SUMMARY VALUES TO ARRAYS FU 6^ DISPLAYED WITH OPERATIONS DATA

MAXVAL(J) = hAX
MINVAl.<J) = MEN
MtlWALCJ) - MEDIAN
AVGVAL(J) = AVG
GEOHVAL(J) •- Gt-.ClM
SUHVAL(J) = SUM



FOKMAMT'l, I2

END IF

* THIS PLOCK CHtC.KS FtlR REMAIN UK, DATA TO PE PRINTED. IF OUTPUT
* IS SKNT TO SCREEN, USE* 13 PROMPTED FOR CONTINUATION OF OUTPUT.
* IF LHD-OF-DftTA IS WOT fciNCOLIN'l LRLD, OUTPUT CONTROL VARIABLES ARE
* ADJUSTED, AND ^O'HTRiJL CS K'i£fUKNi-:D TO THE TOP OF THE SUBROUTINE,
* TO PRIHI OUT THE ME XT PAGED FOR KE-1 ISTINC OF THE SAME DATA.CONTROL
* [3 RETURNED ft] THE CALLOW PROGRAM UNIT. FOR SCREEN OUTPUT, USER
* IS GIVELN THE OPTION OF NF.LISTiNG 1 Ht DATA, WHEREBY CON'l ROt. IS
* fi'£ FV1RHEO TO ('Hi fÔ ' OF VV^F. SUt*«OUT\'t\̂ . (OUTPUT CONTROL VARIABLE
* INIT 1AI. I7.A1 ION)

IF (RiirtATW .Gf. FIJI..I.) Ti-liLN
IV (OU'lFILt .Vfc. *OU1PU1*> THI--N

PRINf*, 'CONTIHUE LXSTIHG'' (Y/N) '
RtAD '(A)», RKPLY

IF (nlF.i-'l-.Y „ EQ. ' N* ) RETURN
• tNDlF

« R£MAiN - i-ULL
N - H + FULL
GOTO 70

tLSt
IF <ourt--n.e .P.Q.

IF ((FILtNLIM -Gfc. 9> . AMD. <F ILENUM .LE. 15» THEN
PfttNf*, 'PRINf SUMMARY DATA?*
KtAD ' < A > ' , RF.Pl.Y
T.F (KfpLY . EQ. * Y1 > THEN

RF.MA1N = -1
co ro 70

GOTO
KNOH-

E.ND1F

WRiTF(V9,515) <AVC,VAl (1>,I = LHU, HIGH)

513 FORMA r<r . i , 'AM£ANT , F9, 6 CFia. 3, 1X»

608 IF (UUTFILE .tQ. 'OUTPUT) THEN
PftEWTX
PRINT*, 'LNI> OF LISTING, LJS1 AGAIN? <Y/N)
RF.AD MA)' , REPLY
IF (RtPLY .Lft. » Y ' ) THEN

ELSE
RETURN

END1F
KNOIF

RfcTURN



fc****************************************** *«*******#*******#************>

£N!-: ftSV'FAC

COMMON BLOCKS

COMriQN/SU36/Cl..uAR

COMMON/DAI A99/1>AY

ODMWlWCDrt r A99/PI : frHW

1
CDMMClN/UAlAfl/NUMFILS, LEW,, HUMP, IHUXCNT, PRAMCNT

CQHMOH/C&ftTAfc/MQHTH, Y£AR, PIL£MftM, -QRM, PARLIST

)
COMhON/CPAlAi/lNDXNUM, PUTNAM, RHC.10W, NPDES

.>, MCIfY, vU£p, TELHUM,
BASIH, KKCWAl, COMM21, CDMMZ.-2

COMMOH/DATA3/UCOD, 5COO

CDMMON/CDA1A3/Dt:SC3, COMMil, COMM32

COMrtDN/CDArA-»/LNAMa, KMAd£, TiVLE, CLASS

COhMON/tDATA5/MADl, tPSI , TYPO, fKR», PERE, FL.TM,
IACC, lAOf , DNAM, DAD01, OADD.?, DCITY, D2IP, COMM51,

CDMMON/DAfA4/»MAX, OrtIN, UMAX, WttlN, MMAX, MMIN, OMAX, OMIN

COhMUN/CI>iMA6/LIMTYP, PARCOD, MOHLOC, FREQAN, SAMTYP, START,
END, OfiOUND, O S f A f , USOUND, USVAT, rtBOUND, MSTAT,
OBOUM1>, OtiTM

COM.10H/CDATA//PC0.1)^, PNAMSi, i=1NAM>*:2, UNXTS, COMM78

, WIDTH, DIAK, LKHTH, HLOAD, SLOAD, DESR,
Vl.OAO, Dt£SfH( DESRhiC

COMMON/CDA1 AS/UNI YP, UN'lNUM, CONUt, COMM88

VARIAfiLE DtCLAftATIUNS

IMTEtER DAY<fl :32)

CHARACTER PLTHUHrJ

R HUMFIUS, LfcHt,K:b>, MUMP(2(5>, INDXCNT, PRAMCNT

HUNrH*',i, Yt£AR*4, F£t.KHAH(2S>*7, FORM <25) *t20,



i;HiV<AC rtfi IWUXMiJrt (2130) *o, r'L fWAM (2 -4 30 î ,̂  REGION (293) *33,

ACIVIrt HAODl*.5»d, rtADD2*30, hC.t Pf*,;^ MZIP*9, TELNUM*14,
. BABIN*3fr, RliCWAT#3U, COhHl''.! *72, COMM22*72

IHT.-:i;i->; UCOD ( 13) , SCGD ( 15)
CHARACTER bfr SC3 <6) #20, COMM^l*?!, trihh32*72

OHASACfF.R LMAMti U3> #13, r Mrtrtc < l.-j) *l«, TITLF<15> *3B,
CLASS (ii)*2

t PERE*&, FLIrt*!,
;C;^i, IAD!**, UWAh*;-S&, DADD;l*3B, DADD2#30,

CHAKACIER LlM1YP(4B)*l f PAKCClD (AfeXb, MONL.DC (4B) »1,
FrttCQAN ( 114) *'.-:, SArt fYP <4ti) *2, START <49> *4, END (AflJ *4,

US TAT (4M> *1 , rtSOUMO ( 4'd) »1, MSTAT (40) *1 ,
OBCfUN!X40)*I, OS1A1 (4(5)*1, DE3CA f 40) *20,

RtAL. D f iAX<46> , OhlM(40)1 U«AX(40), UMTN(40) , MMAX(40)
MMIH<40) , OMAX(40) , OMIN(Atf)

CHARACTER PCODR (106) #i, PNAMF- 1 <1»0> *t0, PNAME2(100>»1«,
UNI rs

CHARACTFR UN'l YP (2S) *1, CONF-'It; (2ti) #1, UNTNUM (25) *2,

RF.AL LtN&lH<?f5), WIDTH <25> , Dlfth<23), DEPTH (25),
HLOAD<2i), b5LOAO(25), Ot-:SQ(25), DESFH(25),
VLUAU <*..'!:.) , Db'SRt-C<20>

LOCAL riLi; O^

INIEtEK COUNT, f- ILKHUM, LISTNUM, LClOPCNT
LOGICAL r'OUH0
CHARACTER CODl£*5, Cl.tAK*lb, RtPLY*!, OUTFILE*7, AI_T*:L

<*, ' ( A ) ' ) CU:A&
II, PRINT*

P R C N f *
PRINT*, ' RtVltW KMULiTIES DATA'
F'R i. N r * , * ---------------- — • — -------- T

PRINT*
PRXMf* , ' . 1 - INDEX UND£X TO FACILITXES) '
PRINT*, ' ? - PLTDftTl (C-E-NbRAL FACILITY INFORMATION)*
PRINT*, > 3 - F-UTDAT2 (IRf-AfMENT INFORMATION)'
PRINT*, ' 4 - PL! DAT? (PtRbdNNEL INFORMATION)'
•?RINf«, ' 5 - HPDi£Sl (NPDr.S PERMIT INFORMATION)'
PRINTS, ' 6 - NPDKS2 (NPDtS LIMITS INFORMATION)'
PRINT*, ' ? - PAKArt (PARAMETER INFORMATION)'
PRINT*, ' S - DLEJ1GM (FACILITY DESIGN INFORMATION)'
PRIMT*, ' a - v"<tiTUkH TO rtftvH MEHU"1

PRINT*
r-RINF*, 'Stl.iiCT NUMfiER CORfti£l3PONDiHG JO DESIRED INFORMATION'
RtAD *, f-lLLHUM



18 W f t i r i i (*, ' (A) ' > ci .::.<*!*

2fl Ir fFILfcNUM .td. 0) RETURN

If <(FIL£NUM .LT. I) -OR. <F Li .£NUM .lit. 8» THEN
PRINT*, ' INVALID SELECTION, PLEASE TRY AGAIN*
CO TO 15

END IF

PRINT*
PRINT*

PK1M1*

If (FILF.WUrt .£Q. /) rHr'.N

PRIM!*,' ***** - HVF DiC-XT PARAMETER CODE'
il.SE

PMN'i*,' *** - IHRtE DIGIT FACILITY CODE1

PRINT*
PRINT*,' A - LIST DATA FOR ALL FACILITIES'
PRINT*
PRIHF*,' L - LIST COOKS'
PR 7, NT*
PRINT*,' X - GO TO "REVItiU ^AGILITIES DATA" MENU'
PRINT*
RHAD * <A>», COD£

1-0 WRITE (*,* (A)M C:L£AR

£F (CODrZ .£0. 'X' ) FHi'.N
OGTO IB

^LSEIF (CODE .£0. 'L') fHrN
OUTFILE = 'OUTPUT

IF <F.(LCHUM -en. ?-) rm-iH
LI SI MUM » "/
COUNT = PRAMCNf

ELSt
COUNT = IMUXCNf

CALL OUTDATAtLlSTHUM, OUTF-lLf, COUNT, CODE, ALT)

GOTO IS
tLSEIF (CODfc .LQ. ' A ' ) THEN

PRINT*, 'THIS OPTION NOT OPERABLE YET'
GUTO 2tt

* IF ((FiLKMUM .ED. 1> .OR. (FCI.KNljM -EQ. 7» THEN
* caoc-: = 'L'
* GOTO 25
* ELSt
* 00 3S LOOPCNT » 1, IHOXCHT
* CODF: = lNDXNUM<UiOPt:N1)
* CALL RF.ADATA<FIL£NUM, CODE, COUNT, FOUND)
*
* IF C.H01. FOUND) THhN



*
*
*
** +
* 30

tLSE

60

Ai

CALL OUT DATA (KILb'NUM, OUTFILE, COUNT, CODE.
ALO

CONTINUk

FiLKNUrt ..-:Q. o .OR. (<--J:L:-:NUH ,EQ. 7» THEN
COUNT -- i

CALL *EADiYIA(FlLfNUM, CODt, COUNT, FOUND)

I.-- ( . H O C . .-OUND) GOTO 2ti

IF (ULtHUM -td. 5) THEN
°*iNT*, ' H!:''0';£S PERMIT INFORMATION'
±-L* T kl1! V 1 _«»...,..̂ .«._ .__„, — .„,„__ ,««„»»_»« 7r n J M I -* , * ———.«... .-.«.-——«.»,«— .̂ «. »«»*.»«

Pft lHf*
PRINT*, * A - MISC. 1NF-URMATION'

PRINT*, '
Pd^HT*
PRINT », :

f'fti'^
GOTO

PRINT*, '
c«."i rkrr*^ t• -M n I ** j
PRINT*
^ftiNr*, '
PRINT*
fSftisr*, »
PRINT*

b - DMR ADDi;tS<5 & COMMENTS'

X - RL1URH 1 CJ PREVIOUS MENU'

MF'DI-S LIMITS iMFORMATIDN'

A -- LiMir OATig AND VALUES'

a - omeft LIMIT INFORMATION'

X - RETURN TO PREVIOUS MEHU'
PR] NT*
00 fO 6

coro &

PRINT*
R£AD ' ALT

IF ((ALT .HE. 'A') .AND. (ALT .HE- »B'» THEN
i;oro IB

WRIlSt*, MA)»)
PKj NT*
PR.CKI'*, ' 3 - OUTPUT TO SCHd;.-:
PRINT*, ' F - OUTPUT TO HIE*

IF (RfFLY .EQ. ' S' > 1HF.N



, ' ****#ri-:rtuc - h

* 00 <V.l £ -~- 1,,54
* WHITE <*, ' (6 (A, IX) >') C C M A K R A Y U - ' A G f : , * , J) , J=l,6>
* 41? CONTINUE

A'.!' IF (FTLLNUM .tQ. 9) THEM
PftTNT*, ' IN:-LU£Wr DATA'
PR: H'i :<:, ' '

r'KIWI*
;-'RIHr*, ' A - HOD

'B •- PHOSPHORUS'-
Pi^£HT*, ' «USP. SOLIDS

1 TOTAL NiTRO&tN'
' VOL SUSf*. SOLIDS

PSIiSY*, ' S£Tn_£ABL=: SOLIDS
' NITRATE NlYKOtitN'

PRihlf*, * DC!3SULVif.D OXYGEN
' HIT. BOD'

PRINT*, ' ;:'H
PKINt*
.^IMT*

tLSElF (FILENUM . fCJ. id) 1 HKN
P^'INT*, »Pf t£HARY IfteATrttNr D A T A '

P K I N T *
PRJ:NT*, T A -- BOO
PWIM*, ' SUSP. SOliDS
PRJINT*, ' SHTYL^AHL.-: SOLIDS
PMMT*, ' DISSOLVED CJXYGEN
PtUNT*, ' r"'H
f--f<iWI*, ' DCHTH Of- BLANKET

PR.CNf*
ELStIF CFiLtKUM . tQ. 11) THEN

PREMT*, ' 'SECONDARY Tf teATMtNT DATA'
FMM1*, * -----------------------------------

PKIN1*
PRiNT*, ' A -

'B - PHOSPHORUS'
PRINY*, ' SUSP. SOLIDS

' TOTAL MITROGtH'
PRINT*, • ss r IV.-;A.&L;£ SOLIDS

T AMMONIA NlTROr-EW
' DISSOLVED OXYGEN

' PH
' N'il. BOD'

PRENf*, ' DRPTH Of BLANKET
Pf<IH'I#

ELStIF (K1LEHUH . EO. 12) THEM



PRINT*, ' ri-.RTiAKr r'<.-~.ATrtr-;HT D A T A '
p.. O 1 i) -I -v • _________________________________________ _______________________________ • _____ t

PRIM*
PRINT*, - A •• £'00

+ ' B - PHOSPHORUS-
PRINT*, ' SMS*. SUl.iDS

+ ' T O T A L NIIKOCLM'
PRINT*, ' S£f I'L^ABL^ SOLIDS

•*• ' AMMONIA N7TRO(,LN'
Pi-UN f*, ' DISSOLVED OXYGEN

+ ' Nil RATE. NnROtEH*
PRtNF*, S-H

+ ' HIT, POD'
PRiHV*
PK1N1*

fciLSeit- ' (>.:: i . i£MUM .it). U> FHblW
' B I O I O G I C A L PROCtSS

PR.CNT*
PRIH1*, ' (4 - RflUK'N (RhLYCLE) FLOW

'5 - MX£D LIQUOR sJUSP. 501. KDS*
PRINT*, ' RtlURN SUSP. SOLIDS

' MIXl£0 t.IOUOft VOL. SUSP. SOLIDS'
' WASTF HOW

rtlXKD LIQUOR DI^SOLVi':.D OXYGEN*

* MIXF.D LiQUOri PH'
PRINT*, '

' MIX;-:O t.iouoR Sciru.
PRINT*, '

' AI« fti

PRiNT*
ELSLlf- (FILt.NUM .fQ. 14) 1 HKN

PRINT*, ' '
* ̂ . _._»._._..._*„—.-_-„..*'-.«-_—-« — ,. — — ——,.— .»' - _ 1

PRINT*
' A - rtA[

'& - GRjT/SCKtFNIHL,'
PRlHT*, ' AIR I'KMPrlh'A T URE

' SF-PTAGt FLCJU5

PRINT*, ' • uAsrewArsft TEMPERATURE
' SKPIAGt PH'

PRINT*, ' M I N I M U r t I- 'LOW
PRINT*, ' t-'.AXIMUM KLOW
P«t£HT«, ' AVr.i^AG£ (TOTAL DAILY) FLOW
PRINT*
PRINT*
PRINT*,'' C - PfctCHI.OR.:
PRiNT*, » P-;ei;MLOft.:'
PRINT*, • POSTCHLOR.: DOSAGE
PRINT*, ' POSrCHI.Ort.s RESIDUAL
PRINT*, ; T O T A L COl . iFORMS
PRINT*, ' i^tCAL COLI. 'ORMS
PRINT*
P^tNf*
PRINT*



>" O-ILENUtf
PRINT*, 'S
PR'NT*, '-

i

PRINT*
PRINT*, 'A

.£0.
L'DGE

IS) i'HEN
TRE-ATMFMT DATA 1

PRINT*,

- F-'RIHAKY SLUDGE: WASTED
- THICKENER: M-. % SOLXDS
- DE'WATERKR: f-LUW IN*
PRIM. SLUDGE TOT. SOLIDS
THJ.r;KENEf.-: SUPE'k.. WAS.
QiiWATESjF.Rs MRS OPERATED'
PRIM. SLUDGE VOL. SOLIDS

+

+
+

*
+

+
+

+
+

+-
+

PRINT*,
PRINT*,
PR (NT*
PRINT*
PRINT*,

PRINT*,

PRINT'*,

PRINT*,

PRINT*,

' DbTWATERER: INF- . % SOLIDS
1 SEC. SLUDGE for. SOLIDS
' SEC. SLUDGE VOL. SULIDS

'D - 0IGEST>:*! n.OU
'E - U1GESTFK: GAS PRUD.
' t- - r-'IL. CAKE PRODUCED*
' DIGf-.STER: TEHPkRATURE
' DIGESTER: ALKALINITY
' ML. CAKE TOT. SOLIDS'
' DIGESTER: PH
! D1GF.STEK: VOL . ACiDG
' SAND BED: VUL. DRAWN'
' DIOf-SlER: SUP. WASTED

DIGESTER: TOT. SOLIDS
' SAND HE-U: VOL. REMOVED*
' DIGESTER: SUP. PH
1 DIGESTER: VOl . SOI IDS
' CHErt. ADD.: FS-OLo

PRINT*, '
CHEM. ADD.: LlK«f

CHEM. ADD.: :*OLY»
PRINT*
PRINT*

END IF

EAD

, 'SELECT DCS [RED GROUP Or DATA BY LETTER
MO RETURN TO PREVIOUS MENU) '

(A)', ALT

If (ALT .EC4. » X » > THEN
WRITE («,.* (A)') CLEAR
GOTO ?8

END IK

PRINT OUT DATA

URIT£ (*,' <A) ' ) CLEAR

PRINT*, ' S - OUTPUT TO SCREEN'
PRINT*, ' F - UU1PUT fO FILE'
READ ' (A)', REPLY



IF <R£PLY -£Q. ' S1 > THEN
OUTK1LE. - 'OUTPUT'

EL5EIF (REPLY .£'3. ' F' > VUEN
PRINT*, 'EKTE.R THE. NAMF- Of- THE OUTPUT FILE (UP TO',

FvEiAD ' (A) ' , OUTFILt-
n'LSE

PRINT*, 'INVALID t'NIRV, HLLASt TRY AGAIN'
GOTO 50

CALL. OUrDAfAt^il.^HUrt, OUT" iU-i, COUNT, CODE, ALT)

GOTO A I,

EMO

K SUMMAKY(LL3r, LISfONT, MAX, MIN, MEDIAN, AVG,
GF-.OM, SUM)

IHTtCr.ft L tSrCNT, MIO
fttAL LIST (31), MAX, hlH, MtDlAN, AVG, SUM, GEOM, SUMG
LOGICAL

KKTUKN If- THEFvt IS NO DATA

IF (LISTCNT .£0. V*) RETURN

SOf<T LIST IN ASCEND1NO OROtH

i = ;:,LISTCNI

IF (HST< I> .Lf. LIST(I-1.» THEN
TEMP =* L ]£>T (i-i)
L I S T d - l ) - L I S f t I )
LIST (I) = TEKP

29> COHTiNUE

U (.NOT. SORTED) G O T O li
i

FIND MAX AND rtiH

MIN = LIST <1>
MAX = UIST(LI3TCNr>

FIND MEUIAN

IF CMOD<LISrCNT,^> .<£U. 1) THEN
MID = (L1STCN1 + !>/ 2
MEDIAN - LIST(rt lO)

E.LSK
MiD = LISfCNT/ 2



<L1S1 + LlST(hlD-H))/ 2
EH DIP

FIND AVERAGE

SUM - 3

DO 7-0 1 = 1, LISTCMT
SUH = SUM + L IS fCt)

.0 CUhillMUE

AVG = SUH/LXSTL;NT

FIND GEOMETRIC MEAN

SuMG •= 9s

DO 4fl I = 1 ,LISTCNT
SUMG = surtc * t .tsrro

'.0 CONTINUE

:«*a*###***:*X****#*##*#X**#***#**#*#*##*

SUBROUTINE CONFIG

CCJMMON/SUB6/CLKAR
1.3, LENG, HUMP, (NOXCNT, PRAMCNT

, HQRM, PARLISTCOMMON/CDA1A0/MUN1H,

CHARACTER RF.PLY1XI, ftff.PLY2*l, rtOHTHXS, Yf^AR*4, FILEMArt (25) *7,
FQRM(25)*i2B, Cl EAK*1S, PAKLI5T<25, 40) *5

i'NTL-IGc'R MUrtF^LS, t-'IU^WUM, LEMG (^S"* , '^

OPEN (IS,
RF-WIMD 6

, (JPt.M AHI> KtWiNU F j L t

rJLE := 'SETUP1, RiiCl. =

fORMATd?)
FOKMAT(A/,
FOKMA1 (12,

20 URIT£(*, ' ( A ) ' ) CLl£Art
?0 PK1M1*

PRIHf*
Pf<INT*,»

PRINT*

PRiNC*,'
PRINT*,1

CAbPtR CONFIGURATION FILE'

1 - MONTH/YEAR'
2 - NUMBER OF FILES'
3 - FILE INFORHATTDN'
4 - PARAMETER INFORMATION*
V) - EXIT TO MAIN MENU'

PRINT*



PRINT*,' W A R N I N G ! ! IMPfcOPtKLY ALTERING THE CONFIGURATION'.
1 i'iLi£ rlAY DliiActLE'

PRINT*,' ALL OK PAR! OF T HE CASPER SYSTEM. PLEASE CONSULT*,
1 f>li£ CASPLK'

PRINT*, ' LiSE-_R"£> GUiDE FOK hORE IMF OKMATION, '
.;:^AO ' (A) *, fl^P

t.PlYl .td. -5M 1HE-N
V<cWiND 3
WRITE (tf, '.0 hONTM, YE

DO 30 I = 1,NLIMFILS
fcl^IT£<a,7) t-II.HHAi'V/i), Li£NiJ(I), FORM(I)

IHUF

DO -31? T - '?, WiJMi- ' i i . f i
uRnEC«,e> wuMPCi) , <PARLIST( I ,J> , j = i. MUMP a »

ClWTIMUE

RETURN

r <ftl-:PLYl -EO. 'IM fHEM
WRITE<#, ' (A) ') CLfAR
PRINT*, ' rtONTH *, rtONTH, ' YEAR ', YEAR

P*CNr*-, 'CHAHGe? (Y/H) '
REAP ' ( A > ; , KtPLY?

Ir <^l-.PLy.? ,£d. ' Y ' ) THEN
PK1MT*, 'LM1KR HtU VMUf-S'
r':-<INr«, * MOMfH (0i-l^> YEAR'
PRINT*, ' VV VVVV*
ftcADf*,' <Til4,A2,T22,A4>»> HOHTH, YEAR
GOTO i5

£HOIF
"tLStlF (REPLY1 -Eft. ' :." > THEN

49 URITi<*, ' (A) '> CLEA8
PRINT*, ' NUMBER OF- HLF.S = * , NUMFILS
PStiNT*
PRINT*, 'CHANGE-? (Y/N) '

IF (RLPLY2 .EQ. »Y' ) THEN
*fiUNr», 'KHTER Hi-JU VALUi-:'
READ*, NUMFILS
GOTO Afl

EMDIF
KI.SEXF (KK.PLY1 .EQ. '3' ) THEH

^RITE<* , * (A) ') CLKAK
PR£HC*, ' r[L£ HArti-t Kl-XORD IXWCTH FORMAT
PRINT*, ' -------------- ---------- ...... - ----

DO bS 1 = l,hUMFILS
r'RIHf od, I, Fi'UtNArt(I), LtNG(I), FORM (I)
FORMAT (i: ' ,T5,A>,T2l,13,131,A>



P R I N T *
PRINT*, 'CHANGE? (Y/Ni '
R E A D ' C A > ' , REPLY?

IF (rtF.PLYS .tO. ' Y ' > THEN
PRINT*, 'S&LfcCT FILL TO Bf CHANGED BY NUMBER

NUMi- JXS,1 ) '
RtAD*, FlLtNUM

Iir < (FiLf-NUrt ,.l.T. 1) .0*. <FILEMUM .. GT. NUMFIL3) )
1 HUM

PRINT*, 'INVALID Stl.E-.tT ION. PLEASE TRY AGATN'
PRCHT*
GCiTCi 46

PRINT*, ' KTLt NAME RECORD LENGTH'
P;-"<rNr*, ' VVVVVVV VVV
RtAD <* ,AB> FILtNAM(KlLENUM), LENG (FILENUM)
F O K r t A r ( T 3 , A / , fl1?, 1, 5)
PRINT*, -C-MTHK FORMAT (USE STANDARD FORTRAN >

KKAP * ( A ) ' , rORh(HLb'NUM)
-

GOTO -Iti
fWDIF

^LSfcif- CRF-.PLY:L .to. M'> THEN
65 W R I T £ < * , ' (A)M OLtAR
66 PRINT*,' HUM. OK'

PftlNF*,* i-ILK MAM£ PftrtftM£fF.RS PARAMETER CODES'
PRINT*, " ----------------- ----------------

DO 7t I =•-• 9,
PrtiNT /a, I, i--j;LL>lArt<D , HUMP(I), (PARLISTU,J>.

t- J - i, MUMP CD)

+ 4 ( / T 2 V , S ( A S , l X )
7Z l i O N T E N U c

PRINT*
PRiNT*, 'CHANti^? < Y / N > »
RtAD ' C A > ' ,

IF (RtlPLYli .l-:a. 'Y ' ) THtN
PKINT*, 'SKLfcCT HLfc TO Bt CHANGED BY NUMBER U -' .

NUrti-'tLS, ') *
RtAI>«, FILtNUM

IF «HLtNUM -LT . 1) .DR. (FILENUM .GT. NUMFILS))
THEN

PKINT*, 'INVALID ttfcLliCT ION, PLEASE TRY AGAIN'
PRINT*
UOTO 66

i-JLSa
PRINT*, 'FILE NUMBtk ', FILENUM, ' »,



PR] NT*
r'fUNFfc, 'SNl'E* NUhtOIR OF PARAMETERS IN THIS ',

PRINT*, 'ENTEK PARAMETER CODES, ONE PER LIME,'.
1 Sî '.AttA f i-..0 BY A < CR > i

Rh'AD ( * , ' ( A & ) ! ) (PAK'L iSiT (FILENUM, J) . J = 1,

ENDiK

coro 6r;
EKJMF

WRITE (*,' (A)*) CLEAR
Sfc:i..t-:criOH, i=l.i-.ASE TRY AGAIN1

COTO re

99 R£
EHD



~
CHATTER V

DATABASE MODEL

The efficient and effective control of the voluminous

amount of data that is expected to be handled by the CASPER

system necessitates that a professionally-developed database

management system be integrated with the applications and

utilities which, comprise the system. Indeed, the DBMS lies at

the very "heart" of CASPER; therefore, an understanding of

the basic concepts of database management is essential to

those charged with managing the system.

What is a database?

In general, a database is a "collection of interrelated

data stored together, without harmful or unnecessary

redundancy, to serve multiple applications; the data are

stored so that they are independent of the programs which use

the data" (Martin, 1977). This is to be distinguished from a

data file, which is simply a collection of data items which

generally does not have any well-defined relationships

(within the file) between the individual data items.

The important distinction, therefore, between a database

and a datafile is the presence, in a database, of a framework

for establishing relationships between data items (also known

as data elements). It is this framework which allows for the

efficient and effective handling of data, independent of any



applications which may use the data.

Database Design

The CASPER system, which will initially reside on the

University of Massachusetts CDC Cyber 175/730 computer, uses

a case-oriented DBMS called Scientific Information Retrieval

(SIR)* A case as defined by the SIR User's Manual Version 2

(Robinson, et al., 1980) as "a collection of data records of

one or more record types, which (correspond to) a single

subject in the study." For the database being developed for

CASPER, a case corresponds to a single treatment plant. A

record is defined as a "logical grouping of several different

data items"; a record type is a definition of the

characteristics and format of any particular record. There

are sixteen record types used in this version of CASPER;

these are listed in Table 5-1.

One of the most important steps in the development of a

usable database is the design of the individual record types,

i.e. how should different data items be grouped together. The

choices made at this stage of development will, for the most

part, determine how efficient the database will be, both in

terras, of speed and memory requirements. Therefore, it is



Table 1. Record types defined in CASPER database model*

REC-TYPE

NUMBER

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

REC-TYPE

NAME

INDEX

PLTDAT1

PLTDAT2

PLTDAT3

NPDES1

NPDES2

PARAM

DESIGN

INFLOW

PRIMARY

SECNDRY

TRTIARY

BIOPRO

GENERAL

SLUDGE

COMMENT

DESCRIPTION

Facility Index

General Facility Data

Treatment /Disposal Data

Personnel Data

NPDES Permit Data

NPDES Limits Data

Parameter Index

Facility Design Data

Influent Wasterwater Data

Primary Treatment Data

Secondary Treatment Data

Tertiary Treatment Data

Biological Process Data

General Operations Data

Sludge Treatment Data

Operations Comment Data



important to carefully determine the size and composition of

each particular record type.

Generally, record type design is controlled by the

manner in which data items are to be retrieved. In the CASPER

database, t^Jiere are two categories of record types; those

that contain "permanent" facility data (i.e. data that tends

not to change from month to month), such as the address of

the facility, the chief operator, facility layout (i.e. type

of treatment units), NFDES permit limits, etc., and

"temporary" operations data (data which will change from

month to month), such as the daily values for process

parameters, monthly averages, etc. Each category of data is

handled by a separate group of record types, and are accessed

in a different manner. The facility data, which would tend

not to change over time, would generally remain intact after

it is retrieved for use by the applications. On the other

hand, operations data would be removed on a monthly basis

from the database (actually, transferred to an "archive"

file) and replaced by the next month's data. Furthermore,

each individual record type represents a grouping of related

data, e.g. general plant information, NPDES limits, and

sludge treatment data.



Organization of Data; The Schema

The description, or model, of a database is referred to

as a schema. The schema defines the logical representations

of data (the way in which users of the database view data

relationships), as opposed to the Physical representations of

data (how the computer itself views data relationships). This

schema is constructed in SIR using schema definition

commands, which supply information about the structure of the

database (case definition), as well as the various record

types (record definition).

For the CASPER database, all data is stored according to

a rectype number, a case ID, and any sort IDs specified by

the designer of the database. The rectype number (located in

columns 1 and 2 of all data records) indicates to the DBMS to

which record type a record belongs; the data in the record is

assigned to data elements within the database according to

the data element order and format specified in the schema for

the particular record type. The case ID (located in columns 4

- 6 of all records) indicates to which case (facility) the

data record belongs. Additional sort IDs may be necessary to

define the precise location of a record in the database, such

as when there are more than one record per case per record

type. These sort IDs are typically data values which uniquely

identify the record for the case and record type specified.

Each record to be entered into the database must contain both

the rectype and case ID values, and any sort IDs specified in



the schema, for it to be properly stored (and later

retrieved) from the database.

The schema definition itself consists of two parts: the

case definition, and the rectype definition. The case

definition specifies;

* the data element to be used as the case ID;

* the location of the rectype number in each record;

A the location of the sequence mnnhgr (for multi-line

records);

A the approximate size of the data base (in terms of

number of cases and average number of records per

case);

A the maximum number of record types which may be

defined in the database;

A the maximum number of records per case;

* the maximum size of the input record;

A the data elements found in the common information

record.

The common information record defines a set of data elements

(which may be part of any or all record types) which may be

accessed while processing any record type. This set includes

the case ID, as well as any data elements which may be used

for sorting and selection of data during processing.

The corresponding values used for the CASPER case



definition are shown in Table 5-2. The values selected in

defining the size of the database are a best estimate of what

will eventually required for full implementation; provision

has been made for up to 25 record types (16 exist currently),

as well as up to 200 facilities (112 exist currently). Any

further expansion of the database will require direct

modification of the schema.

The rectype definition specifies, for each record type;

* the rectype number and name;

* sort IDs used, if any;

* a sequence check command, if multi-line records are

used;

* a list of the data elements, the fields (columns) in

which they are found, and the data type (e.g.

integer, real, character);

A a "missing value" specification, which indicates what

values the DBMS will recognize as "missing" (i.e. no

data reported);

* value labels, which provide a descriptive label for

data elements entered in code form (e.g. NE for

Northeast administrative region).



Table 5-2. CASPER case definition values.

CASE ID: PLTNUM

RECTYPE COLS: 1,2

(defines PLTNUM as case id)

SEQUENCE COLS

N OF CASES

RECS PER CASE

MAX REC TYPES

MAX REC COUNT

MAX INPUT COLS

COMMON VARS

80

200

150

25

200

80

(columns 1 and 2 contain the
record type identifier)

(column 80 contains the line
number for multi-line
records)

(maximum number of cases)

(avg. number of records per
case)

(maximum number of record
types)

(maximum number of records
per case)

(maximum width of a line of
data record)

FLTNAM(A,3)/FLTNAM(A,60)/REGION(A,2>/
NPDES(A,9)

(definition of common
variables)



The values for the NPDES2 rectype definition are given in

Table 5-3 as an example. This record type will contain NFDES

limits information for all facilities. The record type number

is 6, so all records containing NFDES limits will have the

value 06 in columns 1 - 2 . Two sort IDS are specified (PARCOD

and START), which, along with the case ID (FLTNUM) and the

rectype number, will be found on every line of every record

of this record type.

This is a multi-line record, so a sequence check is

performed. This involves checking the sequence numbers in

column 80, which indicate which line of a multi-line record

is being processed. The data element list is then given,

showing the names of the data elements (PLTNUM, PARCOD,

START, etc.), their location in the record (line and field),

and the format ('A' indicates character data, 'F4' indicates

a real number with four places to the right of the decimal

specified). Missing values are specified; in this case, a

blank field is recognized as "missing data" for all data

elements. Value labels are specified for those elements

entered in code form. These labels may be retrieved and used

in place of or in addition to the code form during processing

of data.

The remaining rectype definitions are given in the

schema listing (Appendix B).



Table 5-3. Rectype definition for record type 6, NPDES2.



Organization of the Data: Data Summary

The record types defined in the CASPER schema may be

classified as facility data (types 1 - 8 ) or as operations

data (types 9 - 16). As stated previously, facility data is

more or less permanent, i.e., it remains constant from month

to month. New operations data will be reloaded at least once

per month, more often in the event that bad^records are found

that need to be reentered.

A brief discussion of each of the record types follows.

A more complete summary of all of the data elements in the

database may be found in Appendix C.

Rectype 1 - INDEX. The INDEX rectype is an index to all

facilities found in the database. Data elements include the

MDWPC identification number, facility name, administrative

region, and NPDES identification number. There is one record

per case.

Rectvpe 2 - PLTDAT1. The PLTDAT1 rectype contains general

facility data, e.g. mailing address, telephone number, and

the name of the drainage basin and receiving waters. There is

one record per case. Each record contains five lines.

Rectvoe 3 - PLTDAT2. The PLTDAT2 rectype contains wastewater

and sludge treatment and disposal information. This

information is represented by numeric codes signifying each

of the treatment units used by a particular facility; the



order of the codes represents the physical order of the units

in the process stream. There is one record per case.

Rectype 4 - PLTDAT3. The PLTDAT3 rectype contains information

on the personnel operating a facility, including name, title

and operator class. There is one record per person, so

multiple records per case are possible. Last name and first

name are used as sort IDs.

Rectype 5 - HPDES1. The NPDES1 record type contains

information about the NPDES permit, including major discharge

indicator code, permit type, ownership type, date the permit

was issued, date the permit expires, final limits indicator,

facility inactive code, and discharge monitoring report

mailing address. This information corresponds to similar

information found on EPA's Permit Compliance System. There is

one record per case. Each record contains five lines.

Rectype 6 - NPDES2. The NPDES2 record type contains

information about the NPDES permit limits, including

parameter codes, type of limit, frequency of analysis,

monitoring location, sample type, period over which limit is

in effect (for seasonal limits), and the limit values for

daily, weekly (7-day running average), and monthly periods.

There is one record per parameter per facility, so multiple

records per case are possible. Parameter code and starting

date are used as sort IDs.

Rectype 7 - PARAM. The PARAM record type is an index to the

parameters used in the operations data. This includes the



parameter code, parameter name, and parameter units. In this

case, parameter information is common to all cases,

therefore, the facility ID number (a required field) is

assigned the value '000' , Therefore, there are multiple

records for the '000' case, and no records for all others.

The parameter code serves as a sort ID.

Rectype 8 - DESIGN. The DESIGN record type contains

information on the design of each facility, including type of

unit, number of units, of each type, unit configuration

(shape) and dimensions (length, width, diameter, depth),

design loadings (hydraulic, solids, volumetric), design flow,

design food to microorganism ratio, and design recycle rate.

There is one record per unit type per facility, so multiple

records are possible per case. Unit type is used as a sort

ID.

Rectype 9 - INFLOW. The INFLOW record type contains raw

wastewater data, including biochemical oxygen demand (BOD),

total suspended solids (SS), volatile suspended solids (VSS),

settleable solids, dissolved oxygen (DO), pH, total

phosphorus (P), total nitrogen (N), ammonia (NH3), nitrate

(NOB), and nitrogenous BOD (NBOD). There is one record per

day, so multiple records per case are possible. Day of month

is used as a sort ID.

Rectype 10 - PRIMARY. The PRIMARY record type contains

process evaluation data for primary clarification, including

primary BOD, SS, settleable solids, DO, pH, and depth of



sludge blanket(DOB). There is one record per day per

facility, so multiple records per case are possible. Day of

month is used as a sort ID.

Rectvpe 11 - 5ECNDRY. The SECNDRY record type contains

process evaluation data for secondary clarification,

including secondary BOD, SS, settleable solids, DO, pH, DOB,

P, N, NH3, N03, and NBOD. The is one record per day per

facility, so multiple records per case are possible. Day of

month is used as a sort ID.

Rectype 12 - TRTIARY. The TRTIARY record type contains

process evaluation data for advanced waste treatment (AWT).

The parameters used for evaluation do not consider the

separate processes available, but instead consider any AWT

units as a single unit using the same evaluation parameters

as in secondary clarification, as measured from the AWT unit.

There is one record per day per facility, so multiple records

per case are possible. Day of month is used as a sort ID.

Rectvpe 13 - BIOPRQ. The BIOPRO record type contains process

evaluation data for biological wastewater treatment units,

including recycle flow, recycle SS, waste flow, mixed liquor

SS, mixed liquor VSS, mixed liquor D0r mixed liquor pHr and

air supplied. There is one record per day per facility, so

multiple records per case are possible. Day of month is used

as a sort ID.

Rectvpe 14 - GENERAL. The GENERAL record type contains data

which is not classifiable under other process evaluation



rectypes, including rainfall, air temperature, wastewater

temperature, minimum, maximum, and average flows, grit and

screenings volume, chlorination dosage and residual, septage

flow and pH, and total and fecal coliforms. There is one

record per day per facility, so multiple records per case are

possible. Day of month is used as a sort ID. There are two

lines per record.

Rectvoe 15 - SLUDGE. The SLUDGE record type contains sludge

processing data, including sludge wasted from primary and

secondary units, percent total and volatile solids in the

wasted sludge; percent solids and supernatant wasted from the

thickener; digester flow, process temperature, process pH,

supernatant wasted, gas produced, alkalinity, volatile acids,

total and volatile solids; dewaterer flow, operating time,

and percent solids; filter cake production and percent

solids; volume drawn and removed from sand beds; and dosages

applied for ferric chloride, lime, and polymer. There is one

record per day per facility, so multiple records per case are

possible. Day of month is used as a sort ID. There are three

lines per record.

Rectvoe 16 - COMMENT. The COMMENT rectype contains general

comments that the operator may wish to include along with the

operations data. It simply consists of a line number, and the

comment field. There is one record per comment line per

facility, so multiple records are possible. The line number

is used as a sort ID.



APPENDIX C -TL

CASPER DATABASE SCHEMA



S I / D B (SIR/OEMS 2,1.3)

COMMENT
COMMENT
COMMENT

5 RUN NAME

HEW FILE

*# * * * * * * * #** * ********* ## **
CABPi"R DATABASE SCHEMA

COMPUTER rtSST, PERFORMANCE EVALUATION AMD
RFPDRTT1MG SYSTFM - SCHEMA DEFINITION
CASPER

COMMENT #**##*###*#*#########*#########*#*##*#
COMMENT CftSE DEFINITION
COMMENT #JK*)K###*##X##*#*#####*###*##########**##*#####*#**#**##*******

DOCUMENT

CASE ID
RECTYPE COLS

29 SEQUENCE COL B
H OF CASES
RECS PER CASE
MAX REC TYPES
MAX REC COUNT

25 MAX INPUT COLS

EACH CASE CORRESPONDS TO ONE MUNICIPAL WA3TEWATER
TREATMENT FACILITY, IDENTIFIED BY A THREE-DIGIT CASl
ID (PLTNUM)

PLTWUM

COMMOM VARS NPDES(A9)



COMPUTER ASST. PERFORMANCE EVALUATION AND (SIR/DBMS 2.1,3)
CASF'FR - FACILITY INPFX

30 TASK NAME CASPER - FACILITY INDEX

COMMENT J****************:******** ********* #*##******##*#*#*************
COMMENT SCHEMA DEFINITION FOR FACILITY INDEX RECORD TYPE
COMMENT (INDEX)

33 COMMENT #*##*####*###*#####******$:*&#####

RFCORD SCHEMA 3, INDFX

DOCUMENT THtS RECORD TYPE CONTAINS AN INDEX TO ALL MUN'CCTPAL
40 FACILITIES, INCt UDING THE FACILITY NAME, REGION,

MDUPC TO NUMBER, AND NPDES PERMIT NUMBER™

DATA I 1ST /I PI TWUM 4- 6 (A)
PLTNAM 7-66 (A)
RF(;iON 67-63 (A)
HPDES 69-77 (A)

ACCORDING TO YOUR FORMAT-

VARIABLE FORMAT LINE COLUMN <S>

PLTNUM A3 \ 4 - 6
PI TNAM A60 1 7 - 66
REGION A3 1 67 - 68
NPDFS A9 1 69 - 77

THE INPUT FORMAT PROVIDES FOR 1 LTNF! PER RECORD,
A MAXIMUM OF 77 COLUMNS ARE USFP ON A LIME.

END SCHEMA



COMPUTER ASST, PERFORMANCE EVALUATION AND (SIR/DBMS
CASPER - UASTEUATER FACILITY DATA

TASK NAME CASPf-R - WASTEWATER FACILITY DATA

COMMENT #X###*;Mc*###¥**#K######*#^^
COMMENT SCHEMA DEFINITION FOR &FNERAL FACILITY RECOF

55 COMMENT U-'LTDATl)
rOMMFNT ^̂ ^̂ ^̂ •̂ ^̂ ^̂ '̂ ^̂ •̂ ^̂ *̂̂ '̂̂ ^̂ ^̂ '̂̂ **̂ ****̂ ****̂ ^̂ ^̂ '̂̂ ^̂ ^̂ *̂'iê*'f *. f I it 1 ' -- 1 1 F *r* *** *F* *f* -f* ft~* 't + ff* -r* T

RECORD SCHEMA

60 SEQUENCE CHECK

DOCUMENT

DATA LIST
65

79

75

ACCORDING

VARIABLE

PI TNUM
MADD1
MADD2
MCITY
M7IP
TELNUM
BASIN
RECWAT
COMM21
COMM22

TO YOUR

FORMAT

A3
A30
A30
A30
A9
A14
A30
A30
A72
A72

2, PI TDAT1

THIS RFCTYPF CONTAINS GENERAL FACILITY DATA

(5)
/1

/?.

/3

/4
/5

PI. TNUM
HAUD1.
MADD2
HCITY
M7IP
TELNUM
BASIN
RECWAT
COMM21
COMM22

4- 6
7-36
37-66
7-36
37-45
46-59
7-36
37-66
7-78
7-78

(A)
<A>
<A)
(A)
(A)
<A>
(A)
(A)
(A)
(A)

FORMAT.

LINE

a
I
1
2
2
7
3
3
4
5

COLUMN

4 -
7 -
37 -

~7 -•
37 -
46 -
7 -
37 -
7 -
7 ...

<S>

6
36
66
36
45
59
36
66
78
78

1,3)

THE INPUT FORMAT PROVIDES FOR 5 LINES PER RECORD,
A MAXIMUM OF 78 COLUMNS ARE USED ON A LINE,

END SCHEMA



COMPUTER
CASPAR -

300

ASST. PERFORMANCE EVAl.UATTON AND
TREATMENT/DISPOSAL DATA

TASK MAME CASPAR TREATMENT/DISPOSAL DATA

COMMENT #**################**#****#**####*####*#
COMMENT SCHEMA DEFINITION FOR TREATMENT/DISPOSAL DATA RECORD TYP
COMMENT (PLTDAT2)
COMMENT ####**#**#*###*#**##**K##*#*##*#^

RECORD SCHEMA

SFQUFNCF CHFCK

DOCUMENT

DATA LIST

3,PLTDAT2

THCS RECTYPE CONTAINS UASTEWATER AND SLUDGE TREATMEI
AND DISPOSAL INFORMATION FOR EACH UASTEUATER TREAT-
MENT FACILITY

(5)
/!. F'-'LTNUM 4- 6 (A)

WCOD1 TO WCOD3S 7-36 (I)
SCOOl TO SC0015 37-66 (I)

/2 DESC31 TO DFSC33 7-66 (A)
/3 DF.SC34 TO DESC3A 7-66 (A)
/A COMM31 7-78 <A)
/3 COMM32 7-78 <A)

ACCORDING TO YOUR

VARIABLE FORMAT

"ORMAT.

,INE COLUMN (S)

PLTNUM
WCOD1
UICOD2
WCOD3
WCOD4
UCOD5
UCOD6
UCOD7
WCOD8
WCOD9
UCOD10
UCOD11
UCOD1.2
WCOD13
UCOD14
we on is
SCOD1
SCOD2
SCOD3
SCOD4
SCOD5
SCOD6
SCOD7
SCOD8 .
SCOD9
S COD 10
SCODt 1

A3
12
12
T2
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
T2
12
T2
12
T2
12

t
1
1.
1
1
1
1
1
1
*1
1
1
t
1
t
1
1
1
t
1
1.
d
t
i
t
i
i

4
7
9

11
13
15
1.7
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
!57

— o
- 8
- to
- T?
~ 14
- 36
~ 18
- 29
— '*>")*i* •••

- 24
- 26
- 28
- 30
- 32
- 34
- 36
- 38
- 40
- 42
- 44
- 46
- 48
- 50
- 52
- 54
- 56
- 58



COMPUTER ASST. PERFORMANCE EVALUATION AND

CASPER :- TREATMENT/DISPOSAL DATA
(SIR/DBMS 3)

SOLID 12
SCOD1.3
SCOD14
SCOD1.5
DF3C31
DESC32
DFSC33
DESC34
DFSC35

CGMM31
COMM32

12

12
12
A20
A20
A28
A20
A?0

A72
A72

59
61.
A3
65
7
27
47
/
27
47
7
7

- 60
- 62
- 64
- 66
- 26
~ 46
- 66
- 26
- 46
•- 66
- 78
- 78

THE INPUT FORMAT PROVIDES FOR 5 LINES PER RECORD,
A MAXIMUM OF 78 COLUMNS ARE USED ON A LINE.

MISSING VALUES

1.05 VALUE LABELS

UCOD3 TO SCOD1.5 (BLANK)

UCOD1 TO

120

130

'I,3!vJ

(11)
(12)
(13)
(1.4)
(15)
(16)
(19)
(20)
(21)
<22)
(23)
(24)
(25)
<29>
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(41)
(42)
(43)
(44)
<45)
(46)
(47)
(48)
(49)
(50)
(51)
(52)
(53)
(54)

MO PRELIMINARY
RACKS-SCREENS
COMMINUTOR
GRIT CHAMBER
PRE--CHLDRIMATION
PRE-AERATION
FLOW EQUALIZATION
OTHER PRELIMINARY
NO PRIMARY
PRIMARY CLARIF.
FLOCCULATION
DIGESTIONS AEROBIC
DIGESTIONS ANAEROBIC
STABILIZATION POND
OTHER PRIMARY
WO SECONDARY

S.
s.
S.
s,
s.
s,
s.

CONVEN.
STEP AER.
COMP. MIX
CON. STAB.
EXT. AER.
PURE 02
OTHER

OXIDATION DITCH
T. F.rHIGH RATE
T. F.:LQW RATE
T. F.sROUGHINC
LAGOONsAEROBIC
LAGOON:FACULTATIVE
LAGOON:ANAEROBIC
RBC
SECOND. CL.ARIF.
OTHER SECONDARY
NO TERTIARY
DISINFECTIONSCL2
DISINFECTION:03
DISINFECTIONsUV
POST-AERATIOW
POLISH. LAGOON



COMPUTFR ASST.. PFRFORMAMCF EVALUATION AND
CASPER - TREATMENT/DISPOSAL DATA

1.45

(SIR/DBMS 2.1.3)

SCOD1 TO SCOD15

185

(56)
(57)
(58)
(59)
(61)
(62)
(63)
(64).
(65)
(66)
(67)
(68)
(69)
(71)
(72)
(73)
(74)
<75)
(76)
(77)
(78)
(79)
(10)
(1.1)
(12)
(.13)
(14)
(15)
(16)
(17)
(18)
(19)
(28)
(21)
(22)
(23)
(29)
(31)
(32)
(33)
(34)
(35)
(39)

MICROSCREENING
RAPID SAND
SLOW SAND
OTHER FILTRATION
P RFMOVAL:BIOLOGICAL

REMOVAL-
REMOVAL
REMOVAL
RFMOVAL
REMOVAL

ORG,.
ORG,.

PHYS-CHEM
BIOLOGICAL.
NI-13 STRIP.
ION EXCH-
B. P- CL.2
C ADSGRP,
CHE, OXTI).

P
N
N
N
N
REF,
REF,
OTHER TERTIARY
MAJOR RIVER OUTFALL
MINOR RIVER OUTFALL
LAKE OUTFALL
COASTAL OUTFALL
DEEP OCEAN OUTFALL.
LAND APPLICATION
REUSE-RECYCLE
UNDERGROUND INJECTION
OTHER DISPOSAL/
NO PROCESSING
GRAVITY THICKENING
FLOTATION THICKENING
AEROBIC DIGESTION
ANAEROBIC DIGESTION
VACUUM FILTRATION
BELT FILTRATION
PRESSURE FILTRATION
CENTRIFUGE
CHEMICAL ADDITION
HEAT DRYING
HEAT TREATMENT
PYROLYSIS
DRYING BEDS
OTHER TREATMENT
INCINERATION
LANDFILL
COMPOSTING
LAND APPLICATION
OCEAN DISPOSAL
OTHER DISPOSAL/

END SCHEMA

190



COMPUTER ASST. PERFORMANCE EVALUATION AND (SIR/DBMS 2,1-3)
CASPFR - PERSONNEL DATA

TASK NAME CASPER -•• PERSONNEL DATA

COMMENT **##*ft*»#X##**####*X*#K*##^^
COMMENT SCHEMA DEFINITION FOR PERSONNEL RECORD TYPE

195 COMMENT (PLTDAT3)
COMMENT *#****#*£*'#&:r#&&>!<#}K#.)fc#

RFCORP SCHEMA 4, Pi. TDAT3

SORT IDS LNAME, FNAME

MAX RFC COUNT 2ft

DOCUMENT THIS RECTYPE CONTAINS PERSONNEL DATA

DATA LIST /I PITMUM 4- 6 (A)
LMAME 7-24 <A)
FNAME: 25-34 (A)
TITLE 35-64 (A)
CL ASS 65-66 (A)

ACCORDING TO YOUR FORMAT-

VARIABLE FORMAT LINF COLUMN(S)

PI. TNUM A3 .1 4~6
LNAME AIS I 7 - 24
FNAME A10 1 25 - 34
TITLE A3B 1 35 - 64
Cl ASS A2 1 65 - 66

THE INPUT FORMAT PROVIDES FOR 1 I. ME PER RECORD
A MAXIMUM OF 66 COt UMNS ARE USFP ON A LINE.

END SCHEMA



C0MPUTFR APST,. PFRFDRMANCE
CASPER - NPDES PERMIT DATA

215 TASK NAMF

COMMENT
COMMENT
COMMENT
COMMFNT

RECORD SCHEMA

SFQUENCF THFCK

DOCUMENT

l-VAl UATTON AMP

CASPER - NPDFS PERMIT DATA

(SIR/DBMS 2.1.3)

SCHFMA DFFTNJTTON FOR NPDES PERMIT DATA RECORD
<NPDESJ.)

##*#̂

5, NPDES 1.

TH'JS RECTYPF CONTAINS NPDES PERMTT DATA

245

DATA LIST

ACCORDING

VARIABLE

Pi. TNUM
MADT.
FPST
TYPO
PFRD
PERE
FL.IM
IACC
IA3DT
DHAM
DADD1
DADD2-
DCITY
DZIP
COMM51
COMM52

TO YOUR

FORMAT

A3
Al.
Al
A3
A6
A6
Al
Al
A6
A30
A30
A30
A38
A9
A72
A72

(5)
/I

/?

/3

/A
/5

PL TNUM
MAD I

TYPO
PFRP
PERFT.
FLIM
IACC
IADT
DNAM
DAPIU
DADD2
DCITY
07 TP
COMM51
COMM55

FORMAT.

LJNF

1
1
1
1
1
1
1
I
1
1
2
2
3
3
4
'5

COLUMN

4 -
7
3
o —

1? -
ta -
24
25
26 -
32 -•-

-y

37 -
"7 —

37 -
7 -
7 —

(S)

6

11
17
23

31
61
36
66
36
45
7B
78

4- 6
7
S

i-D

26-31
32-61
7-36
37-66
7-36
17-45
7-78

(A)
(A)
(A)

9-11 <A>
12-17 (A)
1.8-23 (A)

24 (A)
(A)
(A)
(A)
(A)
(A)
(A)
(A)
(A)

7-78 (A)

THF INPUT FORMAT PROVIDES FOR 5 LINES PER RECORD,
A MAXIMUM OF 78 COLUMNS ARE USED ON A LINE-



COMPUTER ASST. PERFORMANCF EVALUATION
CASPER - NPDES PERMIT DATA

VALUE LABELS

AND (SIR/DBMS

MAD I

EPST

TYPO

FLTM

T.ACC

CM') MAJOR
OXM MINOR/
OEM EPA
CSM STATE/
CPUS') PUBLIC
OF'RT.'1) PRIVATE
CBPP') PUB-PRIV
OFET)> ) FEDERAL
OSTAM STATE/
OF') FINAL
OX') NOT FINAL/
CAM ACTIVE
0 J» ) INACTIVE

260 END SCHEMA



COMPUTER ASST* PERFORMANCE EVAL UATTON AND (SIR/DBMS
CASPER - NPDES LIMITS

TASK NAMF CASPER - NPDES I IMTTS

265 COMMENT *#*#*###&#*#*#£#######&##*'**#***̂
COMMENT SCHEMA DEFINITION FOR NPDES LIMITS RFCORD TYPE
COMMENT (NPDES2)
COMMENT *******#**#*)tc*.*̂ ¥̂*̂ *̂*̂ >̂iĉ >K#****.**#*>̂ *̂ **)K̂ ***>K**̂ ***>X*«Hv̂ *̂ *

270 RECORD SCHEMA 6, NPDES2

SORT IPS PARCOD,START

SEQUENCE CHECK
275

MAX REC COUNT 40

DOCUMENT THIS RECTYPF CONTAINS THE ACTUAL NPDES LIMITS AS WELL
ASSOCIATED INFORMATION.

280
DATA LIST (3)

295

/2

300

PI. TNUM
PARCOD
START
END
LIMTYP
MOMLOC
FRFQAN
3AMTYP
DBOUND
DSTAT
DMAX
DMT.N
WBOUND
WSTAT
UMAX
WMIN
MBOUND
MSTAT
MMAX
MMTN
OBOUND
OSTAT
OMAX
OMIN
DESC6
COMM60

4- 6
7-11
12-15
.1.6-19

- 20
21

22-26
27-28

29
30

31-39
40-48

49
50

51-59
60-68

16
17

18-26
27-35

36
37

38-46
47-55
16-35
36-78

(A)
(A)
<A)
(A)
(A)
<A)
(A)
(A)
(A)
<A)
(F4>
CF4)
(A)
<A)
(F4)
(F4)
(A)
<A>
CF4)
<F4)
(A)
(A)
(F4)
<F4>
(A)
<A)

ACCORDING TO YOUR FORMAT.

VARIABLE FORMAT LINE COLUMN <S>

PLTWUM A3 1. 4-6
PARCOD A5 1 7 - 1 ]
START A4 I 1.2 - 15
END A4 1 16 - 19
LIMTYP Al 1 20



COMPUTER ASST. PERFORMANCE EVALUATION AND
CASPER - NPDES LIMITS

( S I R / D B M S

310

320

330

MONI..OC
FREQAN
SAMTYP
DBOUND
DSTAT
DMAX
DM IN
UBOUN1)
WSTAT
UMAX
WHIM
MBQUND
MSTAT
MMAX
MM IN
GBOUHD
OSTAT
OMAX
OMIH
DESC6
COMM60

Al
A5
A2
Al
A3
D9.4
D9.4
Al
A.1.
D9.4
D9.4
At
Al
1)9.4
D9.4
Al
Al
1)9-4
D9.4
A20
A43

1
1

1.
1
1.
1
1
1
:l.
.1
2
2
2
2
2
2
2
2
3
3

21

27
29
30
31
4fl
49
50
51
60
16
17
18
27
36
37
38
47
1.6
36

- 26

- 39
- 48

- 59
- 68

- 26
~ 35

- 46
~" 'C.i C.'<

- 35
- 78

THE INPUT FORMAT PROVIDES FOR 3 t
A MAXIMUM OF 78 COLUMNS ARF USFD

.TNES PER RECORD.
ON A LINE.

issrnr; VALUES

VALUE LABRS

OMAX, T)MIN, UMAX, UMIN, MMAX, MMIN, OMAX, OMIM CBLAh

LIMTYP

MONL.QC

JAMTYP

340

<'!') INITIAL
CM1*) INTERIM
CF'> FINAL/
(M.n EFFL. 'GROSS VALUE
('?') EFFL. NET VALUE
(M1*) AFTER PRETREATMENT

UPSTREAM MONITOR-
DOWNSTREAM MONITOR.
AFTER P REMOVAL
AFTER DISINFECTION
BEFORE DISINFECTION
AFTER N REMOVAL
AFTER TERTIARY
AFTER SECONDARY
AFTER PRIMARY
RAW WASTEUIATER
% REMOVAL
DIGESTOR
IN AERATION UNIT
OTHER/
) CONTINUOUS
) VISUAL
) DISCRETE
) ESTIMATE
) REPRESENTATIVE
) RECORDER
) COMPOSITE
) 1 HR. COMPOS.
) 2 HR. COMPOS.
) 3 HR. COMPOS.

('5')
<»6»)
C'9')
<'A»)
<'B')
CC')
CD")
('E')
C'F')
fr;1*)
CK')
<' L *)
CN')
C0»)
CCN'
('VI'
CDT'
CES'
CRP'
CRC5

CCP'



COMPUTER ASST,, PERFORMANCE EVALUATION AND (SIR/DBMS 7.1.3)
CASPAR - NPDES LIMITS

('04')
('83')
('06' )
('08' )
(' 10' >
ci2» )
('16')
<•»?«' >
(' ?4' )
CM:N')
(' IS' )
<H;R' >
(' G2* )
<'G3')
CG4')
CG5')
CG6»)
CM;?')
CG8' )
<*G9'>
CGM')
C'MS')
('DA')
C?H')
C4H')
(*R4»)
C'RD' >
CRG')
<»TM' >
CFl!')

4 HR. COMPOS.
5 HR, COMPOS.
6 HR. COMPOS.
S HR. COMPOS.
10 HR. COMPOS.
12 HR. COMPOS-
16 HR., COMPOS-
20 HR, COMPOS.
24 HR. COMPOS.
INSTANTANEOUS
IN SITU
GRAB
2 SAMPLE GRAB
3 SAMPLE GRAB
4 SAMPLE GRAB
5 SAMPLE GRAB
6 SAMPLE GRAB
7 SAMPLE GRAB
8 SAMPLE GRAB
9 SAMPLE GRAB
10+ SAMPLE GRAB
MEASURED
DAILY AVERAGE
2 HR. AVERAGE
4 HR. AVERAGE
RANGE DUR 4 HR.
RANGE DUR DAILY

AVG
AVG

RANGE DURING COMPOS
TOTALIZING METER
FLOW INDICATOR/370

PBOUNP, WPOLIND, MBOUND, OBOUND
CM.') MAXIMUM
('?') MINIMUM
(T?') RANGE
(M') % REMOVAL
<»9») NOT/

DSTAT, WSTAT, MSTAT, OSTAT
(»l») ARITH. MEAN
< » 2 » ) GEOM. MEAN

. C3'> MAX.
<'4') MIN.
<'5') MEDIAN
(76'> SINGLE VALUE
(*«') APPLICABLE

385
END SCHEMA



COMPUTER ASST. PERFORMANCE EVALUATION AND (SIR/DBMS 2-1.3)
CASPER - PARAMO PR LIST

CASPFR - PARAMETER LIST

COMMENT ***#*#*>|£**####*>K*#***##^^
COMMENT SCHEMA DEFINITION FOR CASPFR PARAMETER LIST
COMMENT ' (PARAM)
COMMENT ****#1t###**3|c#******

395
RECORD SCHEMA 7, PARAM

SORT IDS PCODF

MAX REC COUNT 1.50

DOCUMENT THIS RECTYPF CONTAINS A LIST OF THE PARAMETERS USED I
CASPER SYSTEM, ASSOCIATED PARAMETER CODES, AMD A~'PROP
UNITS.

405
DATA LIST /:t PLTNUM 4- 6 (A)

PCODE 7-11 (A)
PNAME1 12-21 (A)
PWAME2 '22-31 (A)

410 UNITS 32-41 (A)
COMM70 42-78 (A)

ACCORDING TO YOUR FORMAT.

VARIABLE FORMAT LINE COLUMN (S)

PLTNUM
PCODE
PNAMEI
PNAME2
UNITS
COMM70

A3
A 5
A 1.0
A:!#
A 1.0
A3?

l
i
l
i
l
1

4 —
7 -

1.2 -
*?*? —
32 ™
42 -

6
1 1
21
31
41
78

THE INPUT FORMAT PROVIDES FOR 1 LOME PER RECORD,
A MAXIMUM OF 79 COLUMNS ARE USED ON A LINE.

EHD SCHEMA

415



COMPUTER
CASPER -

430

431'

440

445

ABST. PERFORMANCE EVALUATION AND
DESIGN PARAMETERS

(SIR/DBMS 2.1.3

TASK NAME

COMMENT
COMMENT
COMMENT
COMMENT

RECORD SCHEMA

SORT IDS

DOCUMENT

DATA '..1ST

CASPER - DESIGN PARAMETERS

SCHEMA DEFINITION FOR DESIGN PARAMETER RECORD TYPE
( DESIGN)

8,DESIGN

UNTYP, UNTHUM

THIS RECORD TYPE CONTAI MS PLANT DESIGN

/1 PI..TNUM
UNTYP
UNTNUM
CONFIG
LENGTH
WIDTH
DIAM
DEPTH
HI. DAD
SI-DAD
DFSQ
VLOAD
DFSFM
DESREC
COMMB0

4

8

11
16
21
26
30
35
39
46
50
54
58

- A
7

.... ?
10

-15
-20
-25
-29
-34
— 3ff

-45
-49
-53
-57
-78

<A)
(A)
(I)
(A)
(Fl)
(Fl)
(Fl)
<F1)
(F0)
(Fl)
(F3)
(F0)
(F2)
(F2)
(A)

ACCORDING TO YOUR FORMAT-

VARIABLE FORMAT LINE COLUMN(S)

PLTNUM A3
UNTYP A1.
UNTNUM 12
CONFIG A3
LENGTH D5. 1
WIDTH D5.1
DIAM D5.1
DEPTH D4.3
HLOAD D5.0
SLOAD D4.1
DESQ D7.3
VLOAD D4.0
DESFM D4-7.
DFSREC D4.2
COMMB0 A2:l

THF INPUT FORMAT
A MAXIMUM OF 78

\
1
1
1
1
1
1
1
I
3
1
1
1.
1
1.

PROVIDES
COLUMNS A

4
7
8
10
11
16
21.
26
30
35
39
46
50
54
58

F(
RE

— o

~ 9

- 1.5
- 20
- 25
- 29
- 34
- 38
- 45
- 49
- 53
- 57
- 78

DR 1 LINE PER RECORD.
iJSED ON A LINE,

MISSING VAI UCTS UNTNUM, LENGTH TO DESREC (BLANK)



COMPUTER ASSTa PERFORMANCE EVALUATION AND
CASPFR - DFSTGN PARAMETERS

(SIR/DBMS 2.1.3)

VALUE LABELS
430

UNTYP

JONFIG

(MM FLOW
<»?'> PRIMARY CLARIFIED
r'T') AERATION UNIT
<M*> TRICKLING FILTER
('5*> SECOND. CLARIFIER
OA'J OTHER/
C*C») CIRCULAR
C'RM RECTANGULAR

END SCHEMA



COMPUTER
CASPER -

465

470

475

ASST. PERFORMANCE EVALUATION AND
RAW UASTEUATER DATA

(SIR/DBMS 2

TASK NAME CASPER - RAW WASTEUATER DATA

COMMENT *#*#*# K*****************̂
COMMENT
COMMENT
COMMENT

RECORD SCHFMA

SORT IDS

MAX RFC COUNT

"DOCUMENT

DATA LIST

SCHEMA DEFINITION FOR RAW WASTEWATER DATA
(INFLOW)

9,INFI OU

DAY

33

THT.S RECORD TYPE CONTAINS RAW WASTEWATER DATA

/I PI..TNUM
DAY
IMBOD
INSS
INVSS
INSETS
INPO
INPH
IMPHOS
INTOTN
INAMM
TNNTT
IKNBOD

4- A (A)
7- 8 (I)
9-14 (Ft)

.1.5-20 (Ft)
21-26 (Ft )
27-31 (Fl)
32-35 (Fl)
36-39 (Ft)
40-44 (F2)
45-50 (F2)
51--56 (F2)
57-61 (F2)
62-67 (Fl)

ACCORDING TO YOUR FORMAT.

VARTABLE FORMAT LINE COL UMN(S)

PI TNUM
DAY
INBOr
TNSS
INVSS
INSETS
INDO
INPH
INPHOS
INTOTN
INAMM
INNIT
TNNBOD

A3
I?
D6.1
DA- 1
DA. 1
D5.1.
D4. 1
D4. t
DS.2
DA. 2
DA. 2
D5.2
DAnl

1
1
J.
t
]
1
1
t
1
1
1
1
t

4
7
9
15
23
27
32
36
40
45
51
37
62

- A
— 8
- 14
- 20
— *•* A

— "? 1

- 35
~ 39
- 44
- 50
- 56
- 61
— 47

THE INPUT FORMAT PROVIDES FOR 1. LINE PER RECORD,
A MAXIMUM OF 67 COLUMNS ARF USF.D OH A LINE.

490 MTSSIHr, VALUES

FNI> SCHFMA

DAY TO INHBOD (BLANK)



COMPUTER ASST., PERFORMANCE EVALUATION AND (SIR/DBMS 2.1.3)
CASPFR - RAW UASTEWATFR DATA



COMPUTER ASST. PRRFflRMANCE EVALUATION AND (SIR/DBMS 2.1. 3)
CASPER - PRIMARY TREATMENT PROCESS EVALUATION DATA

495 TASK NAME CASPFR - PRIMARY TREATMENT PROCESS EVALUATION DATA

COMMENT
COMMENT SCHEMA DEFINITION FOR PRIMARY TREATMENT PROCESS EVALUATION DA'
COMMENT (PRIMARY)
COMMENT **** &#&#>!<####*:#:*& #& ft*:*;* *##* ******* *########*###***##**.*

RECORD SCHEMA IP, PRIMARY

SORT IDS DAY

MAX REC COUNT 31

DOCUMENT THIS RFCTYPE CONTAINS PROCESS EVALUATION DATA FOR
TREATMENT

DATA LIST /I PLTNUM 4- 6 (A)
DAY 7- 8 <I)
PUN IT 9-10 (I)
PBO!) 11-16 (Fl)
PSS 17-22 (Fl)
PSETS 23-27 (Fl)
PDO 28-31 (Fl)
PPH 32-35 (Fl)
PDOB ' 36-3? (Fl)

G TO YOUR FORMAT.

VARIABLE FORMAT LINE COLUMN (S)

PLTNUM
DAY
PUN IT
PBOD
r-| r-L f-
I" *T ̂ -4
1 %,JW

PSETS
PDO
PPH

A3
12
12
DA..
06.
D?n

04.
D4n

1
1
1
1
1

1
1
1.
1
t
1
1
1

4
7
9

1 1
1.7
23
28
32

- 6
- a
- 10
- 1,6
-- ? 7
- 27
- 31
~ "^s\J V1

PDOB 04.1 1 36-39

THE INPUT FORMAT PROVIDES FOR 1 LINE PER RECORD,
A MAXIMUM OF 39 COLUMNS ARE USED OH A LINE.

MISSING VALUES DAY TO PDOB (BLANK)

END SCHEMA



COMPUTER
CASPFR -

545

ASST, PERFORMANCE EVALUATION AND
SECONDARY TREATMENT PROCESS EVALUATION DATA

(SIR/DBMS 2-1.3)

TASK NAME CASPER •- SECONDARY TREATMENT PROCESS EVALUATION DATA

COMMFNT IK*******************###*#*«****************#)|C)(£*)ft***#)!c*)KX*)K***X
COMMENT SCHEMA DEFTNTT TON FOR SECONDARY TREATMENT PROCESS EVALUATltih
COMMENT (SECNDRY)
COMMENT #*#*#####*#*#########*##*#*#####**#####

RFCORD SCHFMA

SORT TDS

MAX RFC COUNT

DOCUMENT

DATA LIST

11, SFCNDRY

DAY

31

THIS REOTYPE CONTAINS PROCESS EVALUATION DATA FOR SECG
TRL-ATMFNT

PLTNUM
DAY
SUNIT
SBOD
sss
SSFTS
SDO
SPH
SDOB
SPHOS
STOTN
SAMM
SNTT
SNBOD

4- 6 (A)
7- 8 (I)
9-10 (I)

1.1-16 ( F l )
17-22 (F l )
23-27 ( F t )
28-31 <F1)
32-35 (Fl )
36-39 (F l )
40-44 < F 2 )
45-50 (F2)
51-56 (F2)
57-61 (F2)
62-67 ( F l )

ACCORDING TO YOUR FORMAT-

VARTABLE FORMAT LIMF CDLUMNCS)

PI TNUM
DAY
SUN IT
SBOD
SSS
SSETS
SPO
SPH
SDOB
SPHOS
STOTN
SAMM
SNIT
SNBOD

A3
12
T2
D6-1
D6.1
D5.1
D4-1
D4.1
D4.1
D5.2
D6-2
D6-2
D5-2
D6-1

1
1
1
1
1
1
1
I
1
1
1
1
1
1

4
7
9

11
17
23
28
32
36
40
45
51
57
62

— o
— 9
- 10
- 16
— ^o
— TV••.' /

- 31
- 35
- 39
- 44
- 50
- 56
- 61
- 67

THE INPUT FORMAT PROVIDES FOR 1 I INF PER RECORD,
A MAXIMUM OF 67 COLUMNS ARE USED OH A LINE-

MTSSING VALUFS DAY TO SNBOD (Bl ANK)



COMPUTER ASST. PERFORMANCE EVAU.JATTON AND (SIR/DBMS 2.1.3)
CASPER - SECONDARY TREATMENT PROCESS EVALUATION DATA

END SCHEMA
560



COMPUTER ASST, PERFORMANCE EVALUATION AND (SIR/DBMS 2.1.3)
CASPER - TFRTIARY TREATMENT PROCESS EVAIUATIQN DATA

TASK NAME CASPER -• TERTIARY TREATMENT PROCESS EVALUATION DATA

COMMENT *******##*******#*******##*#*̂
565 COMMENT SCHEMA DEFT.HI.TIOH FOR TERTIARY TREATMENT PROCESS EVALUATION 0

COMMENT (TERTIARY)
COMMENT ####**##*####***####*#***##*###########**

RFCORP SCHFMA 12, TRTTARY
570

SORT IPS PAY

MAX REC COUNT 3:!.

575 DOCUMENT THIS RFCTYPF CONTAINS PROCESS EVALUATION DATA FOR TERT
TREATMENT (ALL PROCESSES)

5BB

DATA LIST

ACCORDING

VARIABLE

PI TWUM
DAY
TUN IT
TBOD
TSB
TSETS
TDO
TPH
TPHOS
TTOTN
TAMM
TNIT
TNBOD

TO YOUR

FORMAT

A3
1 2
12
06. 1
D6.1
05.1
D4. d
D4. 1
D5.2
D6.2
D6»2
D5. 2
D6.3

/}

FORMAT

LJNF

:!

1.
1
1
1
1
1
I
1
1
1
1
1

PL TNUM
DAY
TUHTT
TBOD
TSG
TSETS
TDO
TPH
TPHOS
TTOTN
TAMM
TNIT
TNPOD

.

COLUMN(S)

4 - 6
7 - 8
9 - 1 0

1.1 - 16
•I T> **}*"!
1 / ±. „•

23 - 27
28 - 31
32 - 35
36 - 4fl
41. - 46
47 - 52
53 - 57
58 - 63

4- 6
7- 3
9-10
11-16
17-22
TZ_">7
.£. *-J 4l. /

28-31
32-35
36-40
41-46
47-52
53-57
58-63

(A)
(I)
(T.)
(Fl)
(Fl)
(Fl)
(Fl)
(Fl)
(F2)
(F2)
<F2)
(F2)
(Fl)

THE INPUT FORMAT PROVIDES FOR 1 LINE PER RECORD,
A MAXIMUM OF 63 COLUMNS ARF USFfl ON A LINE-

MISSING VALUES DAY TO TNBOD (BLANK)

END SCHEMA
59



COMPUTER ASST. PFRFORMANCF FVAIUATION AND -(STR/DBMS 2.1.3)
CASPAR - TERTIARY TREATMENT PROCESS EVALUATION DATA



COMPUTER
CASPFR -

ASST. PERFORMANCE FVAI DAT JON AMD
BIOLOGICAL UNIT PROCESS DATA

(SIR/DBM

TASK NAME CASPER - BIOLOGICAL. UNIT PROCESS DATA

610

COMMENT *##* X **))
COMMENT
COMMENT
COMMFNT #****#*>

RECORD SCHEMA

SORT IDS

MAX REC COUNT

SEQUENCE CHECK

PDCUMFHT

DATA L 1ST '

t!K*̂ ^̂ ^̂ ^̂ ]̂ 3KS>k̂ **'̂ *1V̂ **************'t********'A-'lf'i''tf'tw>t-*-T(i'\t''i'f. ,,\ .?. sp. ,-̂  ,̂  sf, ,?, .?. ̂. sf. jf. ,-f. ̂  /f. f. ,fr fit, .?..?. SfrX. if. %(. fr f. ̂  ^ f.fy.%, yf.ff.ff. ff.tf.ff.ff. if. tfcif.ff. .ft tf.# .•£ X 4( -It <% <?( V 3ft X A

SCHEMA DEFINITION FOR BIOLOGICAL UNIT PROCESS DATA
(BIOPRO)

K###**#**########)K ##*##*##########*############****#***

1.3,BIQPRO

DAY

31

THIS RFCDRP TYPF CONTAINS OPERATIONS DATA FOR EVALUATION
.BIQLOGXCAL UNIT PROCESSES (ACTIVATED SLUDGE, TRICKLING
FILTER, LAGOON, RBC)

/I PI TNUM 4- 6 (A)
DAY 7- 8 (I)
RUN IT 9-10 (I)
RETQ 11-17 (F3)
RETSS 18-23 <F0)
UASQ 24-30 (F3)
MISS 31-36 (F0)
WLVSS 37-42 <F0)
MLDO 43-46 (Fl)
MLPH 47-50 (Fl)
Ml. SETS 51-54 (F0)
AIR 55-60 (F0)

ACCORDING TO YOUR FORMAT.

VARIABLE FORMAT LINE COLUMN(S)

PLTNUM
DAY
BUN IT
RFTQ
RFITSS
UASQ
MLSS
Ml. VSS
MLDO
ML. PH
MLSETS
AIR

A3
12
12
D7-3
06.0
D7.3
D6.0
D6.0
D4-1
D4-1
D4-(3
D6.0

1
1
1.
1
1
1
t
1
1
1
t
3

4
7
9
11
1.8
24
31
37
43
47
51
55

- 6
- 8
- 10
- 17
- 23
- 30
- 36
- 4?
- 46
- 50
- 54
- 60

THE INPUT FORMAT PROVIDES FOR 1 LINF. PER RECORD,
A MAXIMUM OF 60 COLUMNS ARF USFD ON A LINE.

MISSING VALUES

END SCHEMA

DAY TO AIR (BLANK)



COHF'LITFR ASSTn PERFQRMANCF FVAI UATTQN AND (SIR/DBMS 2.1.3)
CASPER - BIOLOGICAL UNIT PROCESS DATA



COMPUTER
CASPER -

635

640

645

653

660

665

670

ASST. PERFORMANCE FVAI. UATIQN AND
GENERAL/MISC. PROC. CQNTR. DATA

(SIR/DBMS 2.1.3)

TASK NAME CASPFR - GFNERAI /MISC. PROC. COHTR. DATA

COMMENT *###***######*##*#.*#####*##**##
COMMENT SCHEMA T)EFT.NT.TTGN FOR GENERAL PROCESS EVALUATION AND MT.SCELL.AHEr
COMMENT (GENERAL)
COMMENT *##*#*#****#*#***!K**#***#)M

RECORD SCHEMA

SORT IPS

1.4, GENERAL

DAY

SEQUENCE CHECK

MAX REC COUNT

DOCUMENT

DATA LIST

'

ACCORDING

VARIABLE

F'LTNUM
DAY
RAIN
ATEMP
UTEMP
QMJ.N
QMAX
QAVG
GRtTS
PREDOS
PRERES
POSDOS
POSRES
SFPQ

TO YOUR

FORMAT

A3
12
D4.2
D4.0
D3.0
D7.3
D7.3
D7n3

D5.0
1)4.0
D4.2
D4.0
04-2
D6.0

31

THIS
PROCE

(2)
n

/2

RECTYPE CONTAINS DATA NOT CLASSIFIABLE UNDER
SS EVAI

PLTNUh
DAY
RAJN
ATEMP
UTEMP
QMIW
QMAX
QAVG
GRITS
PRF.DOS
PRERFS
POSDOS
POSRFS
SFPQ
SEPPH
TOTCOL
FECCOL

. LIATION RECTYPES

4- 6
7- 8
9-12

13-16
17-19
20-26
27-33
34-40
41-45
46-49
50-53
54-57
58-6.1
62-67
68-71
9-14
15-20

(A)
(I)
CF2)
<F8)
<F0>
(F3)
(F3)
<F3)
(FB)
<F0>
(F2)
(F0)
(F2)
<F0>
(Fl )
(F0)
(F0)

FORMAT-

LINE

t
1
1
1
1
1
1
1'
1.
1
1
1
1.
1

COLUMN

4 -
~7 —
Q _

13 -
1.7 -
20 -
27 -
34 -
41 ~
46 -
50 -
54 -
58 -
62 ~

CS)

6
8
12
16
19
26
33
4fl
45
49
53
57
61.
67

OTih



COMPUTER ASST. PERFORMANCE EVALUATION AND (SIR/DBMS 2.1.3)
CASPER - GFNERAL/MISC. PROC. CONTR. DATA

SEPPH D4- 1 I 48 - 71.
TOTCOL DA.0 2 9 - 1 4
FECCOL DA.a 2 15 - 20

THF INPUT FORMAT PROVIDES FOR 2 LIHFS PER RECORD-
A MAXIMUM OF 71. COLUMNS ARE USED OH A LINE.

MISSING VALUES PAY TO FECCOL (Bl ANK)

END SCHEMA



COMPUTER ASST. PERFORMANCE EVALUATION
CASPFR - Si UDGF PROCESSING DATA

AND (SIR/DBMS 1-3)

TASK NAME CASPER -'SLUDGE PROCESSING DATA

COMMFNT K*********************̂ ^
COMMENT SCHEMA OEFTNT.T T.OW FOR SLUDGE PR PC ESS ING DATA (SLUDGE:
COMMFNT #*#***#**##****#*&#######**####***#*#####*#*####**#*###*#**#*

RECORD SCHEMA 15, SLUDGE

SORT IDS DAY
685

SEQUENCE CHFCK

MAX REC COUNT 31

690 POCUMFHT THIS RECTYPF

DATA LTST (3)
/I PI. TNUM

DAY
695 PWAST

PTSOL
PVSOL
SWAST
GTSOL

708 SVSQL
THKSOL.
THKWAS
DIGQ
DIGTEMP

705 I) I GPU
DIGWAS
DIGSPH

/2 DT.GGAS
DTGAL.K

710 DIGVQL
PTGTSL
DTGVSL
DFWQ
DHWHRS

715 DFWSOl.
FILPRO

. FIL.SOL.
BEDIH
BEDOUT

720 /3 FECL3
LIMF
POLY

ACCORDING TO YOUR FORMAT.

VARIABLE FORMAT LINE COLUMN

PLTNUM A3 1. 4 -
DAY 12 1 7 -
PUAST 07.3 1 9 -

CONTAINS SLUDGE PROCESSING DATA

4- 6 (A)
7- 8 (I)
9-15 <F3>
16-19 <F1>
20-23 (Fl)
24-30 (F3)
31-34 <F1>
35-38 <F1>
39-42 (Fl)
43-49 (F3)
50-56 (F3)
57-60 (Fl)
61-64 (Fl)
65-71 (F3)
72-75 (Fl)
9-13 (Fl)
14-18 (F2)
19-23 <F2)
24-27 (Fl)
28-31 (Fl)
32-38 <F3>
39-42 (Fl)
43-46 (Fl)
47-53 (Fl)
54-57 (Fl)
58-64 (F3)
65-71 (F3)
9-14 (F3)
15-20 (F3)
21-26 (F3)

(S)

6
8
15



COMPUTER AGST, PERFORMANCE EVALUATION AMD (SIR/DBMS 2.1.3)
CABPFR - GFNFRAL COMMENTS

730
COMMENT *********#)m******)̂
COMMENT SCHEMA DEFINITION FOR GENERAL COMMENT RECORD TYPE (COMMEN'
COMMF.NT *#####******##*#***#*##*#*#*#******************

735 RECORD SCHEMA 16,COMMENT

SORT IPS L1NF

MAX REC COUNT 20
740

IHJOUMFHT TUTS RFCTYPF. CONTAINS ANY COMMENTS THAT AN QPERATO
WISHES TO SUBMIT ALONG WITH THE MONTHLY REPORT-

DATA LIST /I PI. TNUM 4- A <A>
745 LINE 7~ 8 (I)

COMMENT 9-78 (A)

ACCORDING TO YOUR FORMAT-

VARIABLE FORMAT I T.NE CO! IWMCS)

PI TNUM A3 1 4-6
LINE 12 I. 7-8
COMMENT A7<3 1 9 - 70

THE INPUT FORMAT PROVIDES FOR 1 LINE PER RECORD,
A MAXIMUM OF 78 COLUMNS ARE USFD ON A LINE.

END SCHEMA
FINISH
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APPENDIX *c3

DATA ELEMENT SUMMARY



COMPUTER ASSISTED PERFORMANCE EVALUATION AND REVIEW
SYSTEM

DATA ELEMENT SUMMARY

SECTION 1 - PERMANENT FACILITY DATA

* "permanent" data is data which typically will not change from month
to month, and includes facility description, NPDES permit and limit
information, and general and design parameters.

RECTYPE 1 - INDEX Facility index.

RECTYPE 2 - PLTDAT1 General facility data.

RECTYPE 3 - PLTDAT2 Wastewater and sludge treatment and
disposal process description.

RECTYFE 4 - PLTDAT3 Personnel information.

RECTYPE 5 - NPDES1 NPDES permit information.

RECTYPE 6 - NPDES2 NPDES limits information.

RECTYPE 7 - PARAM Parameter index.

RECTYPE 8 - DESIGN Facility design parameters.



RECTYPE1 - INDEX

* contains indexing parameters for each facility.

LINE

(1)

FIELD

4- 6

7-66

67-68

CASPER
NAME

PLTNUM

PLTNAM

REGION

DESCRIPTION

MDWPC identification number. This
serves as the primary key for the
database ; i.e. all data ia ac-
sessed and stored based on this
number .
Name of facility,

MDWPC administrative region code.

FORMAT

A3

A60

A2

PCS
NAME

NAM1
NAM2

69-77 NPDES

NE - Northeast region
SE - Southeast region
CN - Central region
WS - Western region

NPDES identification number. A9 NPID



RECTYPE

A c o n t a

•>-> _

ins

LINE FIELD

7
<-\ -1j /

( 2 >
7

o ••?w .-

46

.̂
t
•TO ) 4

'7

37

(4) 4
7

-36
-GG

4-6
-36
-45
-59

- 6
-36
-66

- £

-73

PLNTDAT1

general f

CASPER
NAME

MAIiDl
MADC2

PLTNUM
MCITY
H2IP
TELNUM

PLTNUM
BASIN
RECWAT

PLTNUM
COMM21

acility data.

DESCRIPTION

' ' ; - .-...! S:.r „

Mailing address (characters 1-30).
Mailing address (characters 31-60)

MDUPC facility ID number.
Mailing city
2ip code
Area code + 7 - d i g i t number +
5 - d i g i t extension.

MDWPC facility ID number.
Name of drainage basin.
Receiving waters for facility
effluent.

MDWPC facility ID number.
Comment field *1 for PLTBAT1

FORMAT

.1 •-!
l-l -J

A30
. A30

A 3
A30
A9
A14

A3
A30
A30

A3
A72

PCS
N Pi M E

M5T1
MST2

...
MCTY
M2IP
TELE

_

-
RUAT

-
~

4- G PLTNUM
7-73 COMM22

MDWPC facility ID number.
Comment field *2 for PLTDAT2

A3



KECTYPE3...-....?MI6AT.3

.*: contains wastewater and sludge treatment and disposal information for
each wastewater treatment facility. This information is
represented by numeric codes signifying each of the treatment unit
used by a particular facility; the order of the codes corresponds
to the physical order of the units in the process stream-

LINE FIELD

T

9
11
13

t 15
W 17

19
21
/•* i
^ J

25
2?
29
31
33
35

1̂

- 3
-10
_ i "i
i —

-14
-16
-13
-20
-9C>

-24
-26
-23
-30
-32
-34
-36

CASPER
NAME

WCOD1
WCOD2
WCOD3
WCOD4
WCOD5
WCOD6
WCOD7
WCOD8
UCOD9
WCOD10
WCOD11
WCOIU2
WCOD13
WCOD14
WCOD15

DESCRIPTION

' ' ' ' i ; i I ' ! "'• , .1 :i.i'. i - . - T

Wastewater treatment stream
• • •
t i i
• • •
H • •

' " '

• 1 •

• * »

• . .

I * •

" * "

* " '

• • 1

1 .

Wastewater treatment stream

Preliminary treat merit
(10) No preliminary (11

. • ; i 1 1 '1 , ' • '

(14) Pre-chtori nation (15
(16) Flow equalisation
(19) Other preliminary

PCS
FORMAT NAME

A3
c o d e - 12

<L *4 *

12
• T *"tJ. +*
1 ^ 12
• TO —

12
12
12
12
12

t JO

• 12
1 T 0

code. 12

) RacKsNscreens
'•^ ' ' ' - in her

) Pre-aeration

(20) No primary (21) Primary clarifier
(22) Flocculation (23) Disestion!aerobic
(24) Digestion:anaerobic(25) Stabilisation pond
(29) Other primary

S e c o n_dj a r _y _ t_r _e_a t m _e n t
(30) No secondary
(31) Activated sludge
(32) Activated
(33) Activated
(34) Activated
(35) Activated
(36) Activated
(37) Activated
(38) Oxidation
(41) Trickling

sludge
sludge
sludge
sludge
sludge
sludge
ditch
filter:high

conventional
step
complete mix
contact stabilisation
extended aeration
pure oxygen
other

rate



(42)
<43>
(44)
(46)
(43)
(49)

Trickling filter:low rate
Trickling filter : roughing
Lagoon:aerobic (45) Lagoon:facuIt ati ve
Lagoon:anaerobic (47) RBC
Secondary clarifier
Other Secondary

(50)
(52)
(54)
(56)
(58)
(61)
(62)
(63)
(CD 4)
(65)
(66)
(67)
(63)
(69)

(51) Disinfection:CL.

sand filtr
filtration

;J,
r..y... T.r. e a_t m e n_t.
No tertiary
Disinfect ion:Q^ (

Post-aeration (
Microscreening (57) Rapid
Slow sand filtr. (59) Other
P-Removal:Biological
P-Removal:Physical-Chemical
N-Removal:Biological
N-Removal:Ammonia stripping
N-Removal:Ion exchange
N-Removal:Breakpoint chlorination
Refractory Organics:Carbon adsorption
Refractory Organics:Chemical oxidation
Other Tertiary

37
39

43
45
47
49
51
53
55
cr «•?

59
61
63
65

-33
-40

-44
-46
-48
-50
-52
-54
-56
-58
-60
-62
-64
-66

scorn
3COD2

• ' ' u -.:?

SCOD4
SCOD5
SCOD6
SCOD7
SCOD8
SCOD9
3COD10
SCOD11
SCOD12
SCOD13
3COD14
SCOD15

Effluent Disposal
(71) Major river outfall
(72) Minor river outfall
(73) Lake outfall
(74) Coastal outfall
(75) Deep ocean outfall
(76) Land application
(77) ReuseXRecycle
(78) Underground injecti
(79) Other disposal
Sludge processing stream

• i •
i ii

• • .
' • '
• • *
• • •
• • •
• . t
• • *
* • '
m m t

• • •

• • .

i • 1

on

code
*
u

*
1

*
•
•
*
•
"
H

"

'

"

12
C2
12
12
12
12
12
12

12
12

10u
S_l J J.43J3... t ,r _eja t .me n t

(10) No processing (11)
(12) Flotation thickening (13)
(14) Anaerobic digestion <15)
(16) Belt filiation (17?

Gravity thickening
Aerobic -digestion
Vacuum filtration
Pressure filtration



( 18 ) Centr if uge
' '' ' " •' ; . > i- | i"J
(22) Pyrolysis
(29) Other treatment

(19) Chemical Addition
•••:!• " .,' ' .'.I;.-;'! t
(23) Drying beds

Sludqe di spo
( 31 ) Inciner
(33) Compost
(35) Ocean d
(39) Other

•; 2)

(3)

k
9
(4)

(5)
(5)

4
->

"• 7

37

4
•t

•-> "I

47

4
7

4
'/

— (-,

-26

-46
-66

— to
-26
-46
-66

- 6
-73

- 6
-73

PLTNUM
DESC1

DESC2
DESC3

PLTNUM '
DESC4
DESC5
DESC6

PLTNUM
COMM31

PLTNUM
COMM32

MDWPC
D e s c r i
(used
c h e m i

H

*

MDWPC
1

•
1

MDWPC
C Q m m e n

MDWPC
C o m m e n

fac
pti
for
cal

fac

fac
t F

fac
t F

il
on

d

i

sal
ation (32) Landfill
i n 3 ( 3 4 > L a n d .3 p p
i 5 p o s a 1

1

i s p o s .a 1

ty
#i

'othe
5

il

il
ie

il

3

i

i
1

i
iel

dde
#2
*3

ty
*4
*5
*6

ty
d *

ty
d *

I D n u m b e r .

r ' processes .and
d)

ID number .

ID number.
1

ID number.
••v

A3
A2

A2
A2

A3
A2
A2
A2

A3
A7

A3
A7

0

0
0

0
0
0

2

2



RECTYPE4 PLNTDAT3

A contains personnel data

LINE

( 1 >

FIELD

4- 6
«-« *i ,+
/ ~ *i 4

25-34
35-b-l
65-66

CASPER
NAME

FLTNUM
LNAME
FNAME
TITLE
CLASS

DESCRIPTION

MDWPC facility ID number
Last name of operator.
Hirst name of operator.
Title of operator.
Operator class.

FORMAT

A3
A13
A10
A30
A2

PC3
NAME

—
.-.
...



RECTYPE5 - NPDE31

A contains information

CASPER
LINE FIELD NAME

( 1) 4-- 6 PLTNUM
7 MAD I

3 EPST

b 9-11 TYPO

12-17 - PERU
18-23 PEFE

24 FLIM

25 IACC

1

26-31 IADT
32-61 DNAM

(2) 4- 6 PLTNUM
7-36 DADD1

37-66 DADD2

(3) 4- 6 PLTNUM
7-36 DCITY
37-45 DZIP

about the NPDE3 permit.

DESCRIPTION FORMAT

MDWPC facility ID number. A3
Major discharge indicator code. Al

M - indicates major discharger,
otherwise blank.

Type of permit issued. Al

E - EPA
3 - State

Type of ownership. A3

PUB - public
P R I - private
BPP - public/private
FED - federal
STA - state

Permit date issued. A6
Permit date expired A6
Final limits indicator Al

F - indicates final limits:
otherwise blank.

Facility inactive code Al

A - facility active
I - facility inactive

Facility inactive date A6
BUR mail ing name • A30

MDUPC facility ID number. A3
BMR mailing address (characters A30

1-30)
DMR mail ing address (characters A30

31-60) -

MDWPC facility I'D number. A3
DMR mailing city A30
.DMR sip code A9

PCS
NAME

MAD1

EPST

TYPO

PERU
PERE
FLIM

IACC

IADT
ANAM

A3T1

AST2

ACHY
AZIP



4-6 PLTNUM MDWPC facility ID number. A3
7-73 COMM51 Comment field *1 for NPDE31

(5) 4- 6 PLTNUM MDWPC facility ID number. A3
7-78 COHM52 Comment field *2 for NPDES2 A72



A contains NPDES limit values.

CASPER PC 3

(1) 4- 6
7-11
12-15
16-1?

FLTNUM
PARCOD
START
END
LIMTYP

21 MONLOC

22-26 FREQAN

27-23 3AMTYP

MHUIPC facility ID number
Parameter (STORED code
Starting date of seasonal limit
E n d i n 9 date of seasonal limit
Type of limit

I - i n i t i a l
M - interim
F - final

Monitoring location

1 - effluent gross value
2 - effluent n e t value
4 - after pretreatment
5 - upstream monitor
6 - downstream monitor
9 - after P removal
A - after disinfection
E - before disinfection
C - after N removal
D - after tertiary
E - after secondary
£ - after primary

K - % removal
L - digester
N - in aerator
0 - other

A3
A5
A4
A 4
Al

PRAM

LTYP

Al MLOC

unit

Frequency of analysis entered as
XX/YY, where XX is the number of
samples taken over period YY;
values for YY are as follows:

BA - per batch
DS - per discharge
** - per ** day(s)
IN - instantaneous
99 - other

Sample type

CN - continuous
VI - visual

A5 FRAN

A2 ;AMP



D I - di scr ete
E 3 - estimate
RP - representative
R C - recorder
CP - composite
11 - *t-hour composite
IN - instantaneous
13 - in situ
GR - grab
G t - #-sample q r a b
GM - 10+ sample grab
MS - measured
DA - daily averaqe
t H - t-h o u r averaqe
R* - range during t-hour average
RD - range during daily average
R G - r a n 9 e during composite
T M - totalising meter
F I - flow indicator

29 DBOUND Indicates whether daily limit is a Al

31-39 DMAX
40-43 DMIN

49
50

51-59
00-68

maximum
minim u m
range
7. removal
none

30 DSTAT Statistical code (daily limit)

1 - Arithmetic mean
2 - Geometric mean
3 - Maximum
4 - Minimum
5 - Median
6 - Single value

Maximum value for daily limit
Minimum value for daily limit

UBQUND Same as DBOUND for weekly limit
USTAT Same as DSTAT for weekly limit.
UMAX Maximum value for weekly limit.
UMIN Minimum value for weeklv limit.

Al

F3.4
F9.4

Al
Al
F9.4
F9.4

4- G
7-11

12-15
1&
17

18-26
27-35

PLTNUM MDWPC facility ID number. A3
PARCOB Parameter (STORED code A5
START Starting date of- seasonal limit A4
MBOUND Same as DBOUND for monthly limit. Al
M3TAT Same as DBOUND for monthly limit. Al
MMAX Maximum value for monthly limit. F9.4
MMIN Minimum value for monthly limit F9.4

PRAM



36 OBOUND

37 03TAT

47-55 OMIN

4- 6
7-11

12-15
16-35
36-73

PLTNUM
PARCOD
START
DESC6
COMM6Q

Same as DBOUND for limit not
classifiable above.
Same as DSTAT for limit not
classifiable above.
Maximum value for other limit.
Minimum value for other limit.

MDUPC facility ID number.
Parameter (3TORET) code.
Starting date of seasonal
Description field.
Comment field for NPDE32.

limit

Al

Al

F9.4
F9.4

A3
A5
A4
A20
A43

PRAM



ECTYPE 7 -

contains
u n its.

INE FIELD

1) 4- &

7-11

1 12-21
22-31
32-41
42-73

PARAM

list of p.:

CASPER
NAME

PLTNUM

PCODE
PN.AME1
FNAME2
UNITS
CQMM70

a r a m e t e r s used, and their associated

DESCRIPTION

MDUPC facility ID number
(NOTE: While not directly applica-
ble to this record type, PLTNUM
is the case ID for the database
and is a required value; user
should enter '000' in this field)

CASPER parameter code
Parameter name
Parameter name - part 2.
Parameter units
Comment field for PARAM

codes a r

FORMAT

A3

A5
A10
A10
A10
A37

•id

PCS
NAME

._
—
-
-
-



RECTYPE 8 -

A c o n t a i n s

LINE FIELD

< 1) 4-6
7

^

t
1

3- 9
10

11-15
16-20
21-25
26-29
30-34

k̂
A O cr _ TO^B j O — JO
™

39-45
46-49

50-53

54-57
58-80

- DESIGN

design par

CASPER
NAME

PLTNUM
UN'HF

UNTNUM
CDNHIG

LENGTH
WIDTH
DIAM
DEPTH
HLOAD

3LOAD

DESQ
YLQAD

DESFM

DESREC
COMM80

ameters for facility.

DESCRIPTION

MDUPC facility ID number
Type of unit

1 - General (parameter is not
particular to a unit pro-
cess - i.e. flow)

2 - Primary clarifier
3 - Aeration u n i t
4 - Trickling filter
5 - Secondary clarifier
G - Tertiary treatment unit
9 - Other

Number of units of this type.
Configuration of unit (clarifier )

C - Circular
R - Rectangular

Length of unit Cft3
Width of unit [ft:
Diameter of unit Cft3
Depth of unit CftU
Hydraulic loading rate

[gal-ft-2-d-l]
Solids loading rate

tlb-fl-2-d-n
Design flow CMGD3
Volumetric loading rate

Clb BOD-103 ft3-d-l3
Design F/M

Clb BOD-lb MLVSS-l-d-13
Design recirculation rate
Comment Field for DESIGN.

PCS
FORMAT NAME

A3
Hi

12
Al

F5.1
E5.1
F5.1
F4.1
F5.0

F4.1

F7.3
F4.0

F4.2

F4.2
A21



SECTION 2 - FACILITY OPERATIONS DATA

A Operations data is obtained monthly from each facility and inc 1 udes
influent, effluent, unit process control and performance evaluation
data.

EECTYPE 9

RECTYPE 10

RECTYPE 11

RECTYPE 12

RECTYPE 13

RECTYPE 14

RECTYPE 15

INfLOW

PRIMARY

3ECNDRY

TRTIARY

BIOPRO

GENERAL

SLUDGE

Raw wastewater data.

Primary treatment data.

Secondary treatment data.

Tertiary treatment data.

Biological unit process data

General o p e r a t i o n s data.

Sludge processing data.



RECTYPE 9

A c o n t a i n s

LINE FIELD

(1) 4-6
7-8
9-14
15-20
21-26

u / ***" J X

^ 32-35
P 36-39

40-44
45-50

51-56
57-61
62-67

- INFLOW

raw wastewater data .

CASPER
NAME

PLTNUM
DAY
IN BOH
1NSS
INVSS

INSETS

IN DO
INPH
INPHOS
INTOTN

INAMM
INNIT
INNBOD

DESCRIPTION

MDUPC facility ID number.
Day of month.
Influent BOD Cmg/13
Influent suspended solids t m 9 / 1 3
Influent volatile s u s p . solids

Cmg/13
Influent settleable solids

Cffll/1]
Influent dissolved oxygen Cmg/13
Influent pH
Influent phosphorus Cmg/13
Influent total n i t r o q e n

Cmg/13
Influent ammonia-N Cmg/13
Influent nitrate-N C m q / 1 3
Influent NBOD Cmg/13

PCS
FORMAT NAME

A3
12

F6.1
EG.l
F6.1

F5.1

F4.1
F4.1
F5.2
H6.2

FG.2
F5.2
F6.1



EEC! YPE 10

A c o n t a ins

L I N E

U>

1

FIELD

4- G
7- 3
C| _ I 0

11-16
L f *""" u *rf

28-31
32-35
3G>-39

- PRIMARY

primary t r

CASPER
NAME

PLTNUM
DAY
PUN IT
PBOD
P33
PSET3

PDO
PPH
PDOB

eatment data .

DE5CRIP

MDUPC facility ID
Day of month.
Unit number
Primary BOD Cms/I 3
Pr imary suspended
Prim a r y settleable

Primary dissolved
Primary p H
Primary depth of s

TION

number „

solids Cm g/13.
solids

oxysen Cms/I 3

ludge blanket

FORMAT

A3
12
12

FG.l
F6.1
F5.1

F4.1
F4.1
E4.1

PCS
NAME

-

-

:
C f t 3



RECTYPE 11

A c o n 1 3 i n s

LINE FIELD

( 1 > 4-6
7 — Q

.9-10
11-16
17-22

28-31
t 32-35
W 36-39

40-44
45-50

31-56
57-61
62-67

- SECNDRY

secondary

CASPER
NAME

PLTNUM
DAY
SUNIT
3 BOD

3SETS

SCO
SPH
SDOB

SPHOS
STOTN

3AMH
SNIT
SNBOD

treatment data -

DESCRIPTION

MDUPC facility ID number.
D ay of m o n t h .
U n i t n u m b e r
Second- BOD Cmg/13
Second, suspended solids C m g / 1 1
Second . settleable solids

C m 1 / 1 3
Second, dissolved oxygen lmg/13
Second. pH
Second, depth of sludge blanket

Cft3
Second, phosphorus Crag/13
Second, total nitro3en

C ftl Q y 1 IMl -t / .J. _t

Second. ammonia-N Cmg/13
Second. nitrate-N Cmg/13
Second- NBOD Cmg/13

PCS
FORMAT NAME

A3

1 2
F6.1
F6.1 -
F5.1

F4.1
F4.1
F4.1

F5.2
F6.2

F6.2
F5.2
F6.1



RECTYFE 12 - TRTIARY

A contains tertiary treatment data.

CASPER
LINE FIELD NAME DESCRIPTION

(1) 4
T-l

9
11
17
23

"28
k 32
9 36

40
45

51
57
62

- 6
... o

-10
-1G
— *i «
-27

-31
— T='O J

-39

-44
-50

-56
-61
-67

PLTNUM
DAY
TUNIT
TBOD
TS3
TSETS

TOO
TPH
TDOB

TPHOS
TTOTN

TAMM
TNIT
TNBOD

MDUPC facility ID number.
D ay of month.
Unit number
Tertiary BOD Cmg/13
Tertiary suspended solids Cmg/1]
Tertiary settleable solids

C m 1 / 1 ]
Tertiary dissolved oxygen Cms/13
Tertiary pH
Tertiary depth of sludge blanket

Cft3
Tertiary phosphorus Cmg/13
Tertiary total nitrogen

C m g / 1 3
Tertiary ammonia-N Cms/13
Tertiary nitrate-N Cmg/13
Tertiary NBOD Cms/13

PCS
FORMAT NAME

A3
TO ._

12
F6.1
F6.1
F5.1

F4.1
F4.1
F4.1

F5.2
FG.2

F6.2
F5.2
FG.l



R

k

L

/

Îr

ECTYPE 13

contains

INE FIELD

1) 4- 6
7- 3
9-10

11-17
13-23
24-30
31-36

1
*3 '"? _ d •"•J /' *t w

43-46

47-50
51-54
55-GO

- BIOPRO

biolosical

CASPER
NAME

PLTNUM
DAY
BUN IT
RETQ

. RETSS
WASQ
MLS3

MLVSS

MLDO

MLPH
MLSET3
AIR

unit process data .

DESCRIPTION

MDWPC facility ID number.
Day of month .
Unit number
Return flow CMGD3
Return suspended solids Cms/ 13
Waste flow CMGD3
Mixed liquor susp. solids

CMGD3
Mixed liquor volatile susp. solids

Mixed liquor dissolved oxygen
Cms/ 13

Mixed 1 iquor pH
Mixed liquor settleabil i ty
Air supplied

FORMAT

A3
12
12

F7.3
F6.0
F7.3
F&.O

F6.0

F4.1

F4.1
F4.0
FG.O

PCG
NAME

...
--
._

_

...

_

-
-



RECTYPE 14 -- GENERAL

A contains data not classifiable under other operations
t y p e s -

LINE

(1)

|w

< 2)

FIELD

4- G
7- 8
9-12

13-16
17-1 9
20-26
27-33
34-40
41-45
46-49
50-53
54-57
53-61
62-67
63-71
4- 6
7 _ g

9-14
15-20

CASPER
NAME

PLTNUM
DAY
RAIN
ATEM-P
WTEM'P
QMIN
QMAX
QAVG
GRITS
PREDOS
PRERES
POSDOS
POSRES
SEPQ
3EPPH
PLTNUM
DAY
TQTCOL
FECCOL

DESCRIPTION

hDWPC facility ID number.
D ay of month.
Rainfall Gin]
Air temperature CoF3
Wastewater temperature 11 o F 3
Minimum flow CMGD3
Maximum flow CMGD3
Average flow CMGD3
Grit /screen ing Gcu. f 1 3
Prech lor i nation dosage C Ib/day3
Prechlori nation residual C m 3 / 13
Postchlori nation dosage Glb/day3
Postchlori nation residual Cmg/13
Sept age flow Ggal3
Septage pH
MDUPC facility ID number
Day of month.
Total coliforms G/100 ml 3
Fecal coliforms C/100 m!3

data record

PCS
FORMAT NAME

A o
12

F4.2
F 4 . 0
F3.0
F7.3
F 7 . 3
F7.3
F5.0
F4.0
F4.2
F 4 . 0
F4.2
F&.O
F4.1
13
12

FG.O
F6.0



K E C T Y P E .15 - S L U D G E

A contains sludge processing data.

CASPER PCS
LINE FIELD NAME DESCRIPTION FORMAT NAME

• 7- 3

16^-19
20-23
24-30
31-34
35-33

^ 39-42
\ 43-49

50-56
57-60
61-64
65-71
72-75

<2> ' 4-6
•7 _ Q

9-13

14-18
19-23
24-27
28-31
32-38

| 39-42 •
W 43-46

47-53
54-57
53-64
65-71

(3) 4-6
7- a
9-14

15-20
21-26

DAY

PTSOL
PVSOL
SUAST
3T30L
3VSOL
THKSDL
THKWAS

DIGQ
DIGTMP
DIGPH
DIGWAS
DIGSPH
PLTNUM
DAY
DIGGAS

DIGALK
DIGVOL
DIGTSL
DIGVSL
DEUG
DEWHRS
DEUSOL
FILPRO
FILSOL
BED IN
BEDOUT

PLTNUM
DAY
FECL3
LIME
POLY

r-

,i ' . - < . - . ' •

Day of month

Primary sludge X total s o 1 i d s
Primary sludge 7. volatile solids
Secondary sludge wasted C 1000 gal 3
Secondary sludge "i total s o 1 i id s
Secondary sludge 7. volatile solids
Thickener: influent % solids
Thickener : supernatant wasted

C1000 galU
Digester: flow in C1000 galj
Digester: process temp. CoF3
Digester: process pH
Digester : supernatant wasted
Digester : supernatant pH
MDWPC facility ID number
Day of month
Digester: Gas production

C1000 cu. ft. 3
Digester: alkalinity Cmg/13
Digester : volatile acids Cmg/13
Digester: total 7. solids
Digester: volatile % solids
Dewaterer flow in C1000 gal]
Dewaterer hours operating
Dewaterer influent % solids
Filter cake production CIO 00 Ibs3
Filter cake 7. solids
Sludge bed: volume drawn C1000 gal 3
Sludge bed: volume removed

C1000 galU
MDWPC facility ID number
Day of month
Ferric chloride added tlOOO Ib3
Lime added C1000 ItO
Polymer added C1000 IbJ

v\ '31-1 -J

12

F4.1
F4.1
F7.3
F4.1
F4.1
F4.1
E7.3

F7.3
F4.1
F4.1
F7.3
F4.1
A3
12

F5.1

F5.2
F5 . 2
F4.1
F4.1
F7.3
F4.1
F4.1
F7.3
£4.1
F7.3
F7.3

A3
r.2

F6.3
F6.3
F6.3



C A S P E R ., ...PCS.
N M E . . . . . . - S C R P T J O N . . . . .FORMAT . . . N A M E .
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APPENDIX D

CASPER COMMAND PROCEDURE FILE



.PRQC, CASPAR
NOTE, +
HOTc.+
NCJTE-..+
NQT£.+
NQ1E.+
NOTE.*
NOTE.*
NOTc.-t-
NGTE..+
N0fil.+
N01E.+
NOTE.*
NDTf.. +
NOTE.*

COMPUTt.k-ASSlSTtD PERFORMANCE EVALUATION AND REVIEW

BY

KEVIN f. LAUTZ, GRADUATE RESEARCH ASSISTANT
KiCHARD R. NflSS, ASS1 . PROF. OF CIVIL ENGR.

LNVIROHMLNTAI. ENGINEERING PROGRAM
UNIVERSITY OK MASSACHUSETTS, AMHERST HA 01003

UNDER A GRANT FROM THE MASSACHUSETTS DIVISION OF
WATER PGLLUIIOH CONTROL

Sfc'PIEMBtK, 1987

N01L.+
NOTE.*
NOTE.*
NOFE.+
NOT hi. +
MENU.
REVERT, NOLIST.

,DATA,MI-;MU.
,PROC,MENU*I"CASPER MAIN MENU",
OP7IOHWCL)OAD (D)UrtP i-1 tX> £CUT£ 1«>UI7
-HELP, OPT IOM.MDL 1ST.
(L)OAD UNPROCESSED DATA IN fU DATABASE.
CD)UMP PRDCtSSED DATA INTO F ILLS.
E(X)£CUre APPLICATION PROtiRAM.
(Q)UIT FROM CASPtR SYSTEM.
.cNOHi-ll.P.
IF-I*OPTION*.Ea.*L$,hl.

LOAD.
END1F.M1.

(7-HS1.P) "= (»S1. . 1 CLDXQ) )

PUMP.

IF,$OPTTON*.f.G.*X*,M3.
A PPL.

RK VERT, NOLIST '
A. .
MENU. - ;'-
rt4.

REVERT, NOLIST.

.DATA, LOAD.
,PROC,LOAD#1,
rYPi£M ( I )Ni r (DAC (0)PK« (? = HELP) "=<*Sl..l f IFO) ) .
-HELP.TYPt.
(I) - INITIALI/a DAfABASc:.
(F) - LOAD FACILITY DATA.
(0) - LOAD OPERA f IONS DATA.
-F.NDHELP.

NOTE. ̂INITIALIZING DAT ABASt



F1NDLIB,SJR»S1R2.
S IRaN

t N l > I F , L B .

WClTE.+LOADIHt, F A C I L I T Y D A T A . .
GET.FACDATA.
F1NBL.1B,S1R--=STK2.
SIR <IN--=LOADFAC,QUrsLQADOU D .

F..NDlF,L:l.
IF , *TY PS* . ea . *o* , i.-.; .

NDTE.+LOADINt OPERATIONS DATA
CET,OPDATA.

PRINT, LOADOUr.
RF 1 URN, OF-'DATA, F ACPATA.
R:-;VcR F .

VtUH MAME CftSPtft D A T A LOADS* -
OLD FILE CASPtR

.CHPUT D A T A INPUT - KACDAf A/ERftFIl..
READ INPUT DATA INPUT = QPDA1 A/ERRKILE-BA1>RECS

rINISH

-DATA,LOADFAC.

RUN NAME CASPER DATA LOAOF.R - FACILITY DATA
OLD FILL CASFtK

VERIFY FILE "~
KF.A1) INPUT DATA INPUT = FACDAT A/ERW ILL = BAnkECS

FIHI3H

.DATA,LOADOPS.

RUN NAME CASPER DATA LOADER - OPERATIONS DATA
OLD FILE CASPER-' "

F1LF. ' f* -
RF.AD INPUT DATA INPUT = OPDAT A/tRRF lUK = BADRtCS

FINISH

.DATA, DUMP.

MQTt.+TRANSFERRTNt DATA FROM DATABASE TO FILL'S
FINDLIB,SIR=SIft2.
RE.TURN, LOAD, LDADGPS, LUADKAC.
SIR ( IH=DUMPl , OU f-DUWOU f ) .
REPLACE, DUMPOUT -

APPEND, DUHPClUT,OUT2.



APPtND , DUMPOUT , OUTo .
S F.R ( IH = OUMP4 , OU r=«UUT4> .
APPtND, DUMPOUT, OUT 4.

APPtNP, DUMPOUT , OUT 5.
SIR ( i>l=DUMP6, OUT=OU T6> .
APPEND, DUMPOUT, GUI 6.
SIR UH-DUMP7, DUGOUT/).
APPEND, DUMPOUT, OUT 7.

APPEND, DUMPOin, OUT EJ.
siRUH^ouhi-'^our^oui
APPEND, DUMPOUT , QUT9

APPfcN)), DUMPOUT, OUT Ifl.
s I.R ( m*»uMP i i , oo r -OUT u i .
APPtND,DUhPOUT, OUT l:l .

APPtMD, DUhPDUT , DU1 1 2,
si«(iN=ouhPi.J,our^auT
APPEND, DLIMKIUT, OUT 13.
SlRdM^OUMPiA^UfaOUT
APPtW), DUMPOUT, OUT14.
8I«<IHaDUMPtS,OU'f-OU
ftPPLHD, DUMPOU1 , OUT7.

APPtW» , BUMPOUT , OUT 1 6 .
REPLACE, IHOEX, PL FOATl, PL fDAF1.?, PL fDAr^, HP OP.si,NPDES2,PARAM, DESIGN.
RFPLACt, INFLOW, PRIMARY, SECNI»KY,TR11ARY,BIOPRO, GENERAL, SLUDGE, COMMENT.

CA5PKR FXLE DUMP SUMMARY

PURGE, DUMPOUT.
KteveRr.

-DAlA,DUMPOin.

*
*
*

-DATA,DUhPl.

OLD FILE CASPtR

RETRIEVAL ,:
PROCESS CASl£S '

PROCHSS RtC 1
MOVE VARS PLTNUM TO NPOi{3
PtKf-ORM PROCS

END pftocess RI;C
AU10SF.T
END PROCESS CASs£S

WRITE RtKORDS FILENAME = INDfX/
VA^IABLtS - PLfNUH TO NPDES/
FORMAT » (A
I.RCCL -= 74

FND RETRIEVAL



OLA ULE CASPER

PROCESS CASES
SS
MOVE VANS

END PROCESS REC
AUTOS^T
END PROCESS CASFS

HL1NUM T D ' C Q M M 2 2

WRITE RECORDS

£HD RETRIEVAL

-DATA,DUMPS.
OLD ~t \_Z

RETRIEVAL
PROCESS CASES

PROCESS RLC
MOVt£
PERf-ORh PKUCS

RND PROCESS K^C
AUTOSET

PROCESS CASES

= PLfDATl/
VARIABLES - I-'LINUM MADD1 TO COMM22/
KORMAT = <A
LKHCL =- 32fl

PLTHUM WCOD1 TO COMM32

WR3TE RtCOKDS

END RETRIEVAL

.DATA,OUMP4.
OLD FILE CASPtR

RETRIEVAL
PROCESS CASES *.*

PROCESS REG-

MLEMAMt = HL1 DAT 2/
VARIABLES = PLfNUM WCQOl TO COMM32/
FORMAT- = (ft
1..RECL => $17

. MOVE^VARS ' PL1MUM LHAMt ID CLASS
PKRfOttfT PROCS

END PROCESS RED

ENI> PROCESS CASES

WRITE RECORDS

END RETRIEVAL

.DATA,DUMPS.
OLP FILE CASPtR

FCLKMAME =
VARIABLES = PLTNUM LNAME TO CLASS/
FORMAT ~ <A3,A13,A1W,A30,A2>/
LKECL = A3/
SOftT = PLTHUM,LNAMK,i-NAME



RETRIEVAL
PROCESS CASES

PROCESS REC rj
HOVE VARS
PERFORM PROCS

END PROCESS KEC
AurosEr
END PROCESS CASES

PLTNUM MAPI 10 COMM52

WRITE RECORDS

END REfftlEVAL

-DATA,DUMP6.
OL.D FILE

RETRIEVAL UPDATE
PROCESS CAS£S

PROCESS KLC
RECODt
MOVE VARS

i-ILRNAME = WPDES1/
VARIABLES == PLTWUM

= ~.<b:L

TO COMM52/

DrtAX »MXH UMAX UMIN MMAX MMIN OMAX OMIH(BLANK
PL!HUM PAKCOD TO COMM60

PROCS
PROCESS RKC

AUFOSET
E-.ND PROCESS CASES

WRITE RECORDS

END RETRIEVAL

.DATA, DUMP?.
ULD FtLcC CASPAR

RETRIEVAL
PROCESS CASES

PROCESS KfcC

KELCNArtK -
VARIABLES = PLTNUM PARCOD TO COMH60/
FUrtrtAf = <AJ,A3,aA4,2Al,A5,A2,4(2Al,2F9.4)1A2B,A43
LRECL = 168

PLTNUM PCODt VO COMM7B
PkOCS

KND
AUTOStl
f.ND PROCESS CASES

WRITE RE.CORDEi

END RETRIEVAL

CASPER

FILENAME = PARAH/
VARIABLES - PLTNUrl PCQDE TO COMM70/
KORMrtT = <Ai, A5, iAISt, A37) /
LfiECL - 73

OLD FILE

RETRIEVAL



PROCESS CAStS
a

MOVE VARS
PF.RFOftrt Pft

t-.HO PROCESS RfcC
AUTOS* r
KNI> PROCESS CASES

PL!MUM UN1YP 10 COMM(38

.tS = PL1NUM LIMTYP TO CDMMBH/

EMI) RtTWIEVAL

.DATA,
OLD f-'LLL CASPtK

RETRIEVAL UPDATE
PROCtSS CASF.S

PROCESS *£C 9
Rb'CODt 1NBOD 10 INNBOD (BLANK =
MOVE VAK'S PLTWUM DAY TO
PERF-OKM PROCS

£ND PROCESS RKC
AU10SE1
cND PROCESS CAStS

URI1E. RttQRDS

S-.NH RETRIEVAL

CASPtK

-1)

KILENAMt =
VARIABLES = PLFNUM OAy TO INNBOD/
FORMA! = <A3,12,if-6.IfF5.1,2F4.1,F5.2,2F6.2,F5.2,F

OLD FILE

RETRIEVAL UPDATE
PROCtSS CAStS

PROCESS REC • 19
R&CODK PBOD TO PDOB(BLANK =
MOVEs-VARS .. pl.TNUM DAY TO
PtRf'ORWvPROCS

f.HD PROCESS R£C
AUTOSF.T
END PROCESS CASES

-1)

WRITE RECORDS

END RETRIEVAL

FILENAME = PRIMARY/
VARIABLES = PLTM»JM Df\Y TO PDOB/
FORMAT = (A3,2i::,?K6.i,F5.1,3F4.1)/
LRKCL - 36

OLP FILE CASPtK



RETRIEVAL UPDATE
PROCESS CASFS

PROCESS REC 1 1
RECODE
MOVE VAR3
PfrKFORM PKOCS

END PROCESS REC
AUTCSET
END PROCESS CASES

SBOD 10 SNUDD (BLANK =
PLTNUH DAY TO 5NBOD

-1)

WRITE Kf-.CQRDS

f.MD RtTRIEVAL

FILENAME: =
VARIABLES = PLTHUM DAY TO SN»DD/

I..RECL

OLD FILE CASPtR

RETRIEVAL UPDATE
PROCESS CAStS

PROCESS
RLCODE
hOVh VAR3
PtRPORM PROCS

END PROCESS REC

TO TNBGD <BLANK =
PLTHUrt DAY TO

-1)

END PROCESS CASES

WRITE RttORDS

F.MD RETRIEVAL

FILENAME = TR1IARY/
VARIABLES = PL F HUM 1>AY TO TNBOD/
FORMAT » (A3,232,2F-A.l,F5.1,2F4.1,FS.2,2F6.2,FS.2,r
LftECL = 6W

.DATA,OUMPl.i.
OLD FILE CASPtR

..- -
RETRIEVAL UPDATE "

PROCESS CAStS
PROCESS

RtCODE
MOVE VARS
PERKOKM PROCS

KWD PROCESS REC
AU1 OSET
END PROCESS CASl£S

RtTU 10 A1R(BLAHK
PLTMUM DAY TO AiR

WRITE RECORDS

END RETRIEVAL

FILENAME = HIDPRO/
VARIABLES = Pl.THUrt DAY TO AIR/
FORMAT = (A3,2i:M><K7.3,F6.0),F6.0,2F4.1,F4.0,F6.0
LRECL =5/



,DATA,DUMP14.
OLI> FILE. CASPER

RETRIEVAL UPDATE
PROCESS CASES

RK:Ql)t KA1N "10 F E-.CCOL CbLANK =
rtOVE VARS Pl.TNUM DAY TO --.iCCOL
HERf-OKM PRUCS

— 1 ^

OLD

AUTOSE1
£HD PROCESS CASSIS

r. RECORDS

RETRT.£VAL

CASPLS

HL.b'NAhE - GcHKRAL/
VAftlftBLKS = PLTNUM DAY TO FECCOL/

= (A3,I2,F4.1,F4.a,F3.B,3F7.3,F5.B,2<F4.0.F

LREtU =

RtTRIEVAL UPDA1F
PROCESS CASES

PROCESS fttC 15
v"<£COD&
MOVE. VARS
PtRs-OR^ P

iHD PROCLSS R£H
AUTDii^r
END PROCESS CftStS

PUASf TO POLYtULAHK
PL1WUM DAY 10 POLY

= -1)

- SLUDGE/
VARIAtLEEi ~ PUNUM DAY TO POLY/
FORMAT =-- <A3,I2 t2(F/.3,2F4.1),F4.1,2F7.3,2F4.1,F7.

LRECL =1^
END REfRI£VAL

.DATA,DUHP16.
OLD FILE

RETRIEVAL
PROCESS CASES

PROCtSS KtC 16
rtOVE VARB
PERf-CiRM PRCfCS

F'.ND PROCESS RtC
AUTOSET
END PROCESS CAS^S

LIME COrtMENT

URITF. RECORDS FILLKAML = COMMENT/



EMI) RETRIEVAL

G£T, SETUP.

VARIABLES - t-'L THUM LINE COMMENT/
FCJKMA1 = <A3,i:
LRECL = 75

GEr,IMi-'LOU, PRIMARY, SECNDRY, fRTIARY, BIOPRO, G'lHERAL, KLUDGE.
CASBIH.
REPLACE, SETUP.
RLVERT,HOLIS1.



July 31, 1987

Mary Wheeler *•
Division of Water Pollution Control
DEQE
Weatboro, Mass*

Dear Mary,

Enclosed is the "almost final" draft of the CASPER report. I would
appreciate a timely review of the document to facilitate getting the
completed version done by August 31, 1987*

I have attached my business card if you need to contact me directly* I
also regularly check my Cyber mail (Mailer name « MDWPC-UMASS).

A working version of the CASPER system (as described in the report) will
be available by Friday, August 7* I would encourage you to try iy, out,
using the draft report as a guide* The necessary files will be available
from my account (UN => 5103128).

Once again, thank you for your patience in this matter.

Sincerely,

Kevin T. Lautz
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