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DISCLAIMER

This report has been reviewed by the Municipal Environmentai
Research laboratory, U.S. Environmental Protection Agency, aad
approved for publication. Approval does not siguify that the
contents necessarily reflect the views and poiicies of the U.S.
Environmental Protection Agency, ncr does pention of trade names

cr ccemercial products constitute endorsement or recoamendation
for use.
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FOREWORD

The Envircnmental Frotection Agency was created because of
increasing public and governmental concern about the dangers of
pollution to the health and welfare of the American pecjie.
Noxious air, foul water, and spoiled land are tragic testimony to
the deterioration of our natural environment. The ccaplexity of
that envircnment and the interplay between its comfponents require
a concentrated and integrated attack on the probilenm.

Research and development is that necessary first step in probiem
soluticn and it involves defining the problem, wmeasaring its
impact, and searching for solutions., The Municipal Envircnmental
Research Laboratory develops muew and improved technology and
systeas for the prevention, treatment, and management of
wastewater and solid and hazardous waste pollutant dischairgyes
from municipal and community sources, ftcr the preservation and
treatment of public drinking water supplies, and to minimize tae
adverse economic, social, health, and aesthetic efftects of
pollution. This publication is one of the products of that
research, a most vital ccmaunications link between the researcaer
and the user community,

This report describes a data storaye and retrieval computer
system designed to handle the large amount of data ¢eneratea by
the pilot study at the Blue Plains Treatment Plant locatea 1in
Washington, D.C. The study evaluates the effectiveness ot
various treatments used in Advanced Waste Trecatment Systeas which
have the fotential for producing potable gquality water froa
municipal wastevater. This process would not ouly preveat
discharge of pollutants into the environment but recycles wuch
needed pure water,

Francis T. Mayo, Director
Municipal Environmental
Research Laboratory
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The . computer system described in this document was designed as a
data stcrage and retrieval system for the water reuse project at
the Blue Plains Treatment Plant located in Washington, D.C. The
system was designed to be run on EPA's UNIVAC 1110 1located at
Research 1Iriangle Park, North Caroiina and thus would require
modificaticns to be transferable to other computer systaas.

The Municipal Environmental Besearch Laboratory, MERL, was
responsible for the water reuse project which was undertaken tor
the fpurpcse of evaluating Advanced Waste Treatment Systeams which
have the potential for reliably producing potable guality water
from municipal wastewater.

The pilot study was intended to evaluate the effectiveness of
various jfrocesses in reaoving specific pollutants troa
wastewater, The six processes being evaluated at Biue Piaius
were Lime Clarification, Nitrification, Denitrification, <Carbon
Absorption, Filtraticn, and Chlorimation.

This "User's Manual" describes the prograss and files of the
system, the use of tersinals while usiny the systesm, and what tae
user neads to do to operate the five functions of the systen,
These five functions are:

L. Program FREP to create the two tables of water systeas
informaticn.

2. Program SYSTAT to list the coaputer systea.

3. Program DATASTORE to store water sample data.

4, Program BREPGEN to produce statistical reports based on

the stored saaple data.

5. PFrograms PREPLT to produce plots of time vs,
contaminant ("parameter") using program TYBLUE.

The system is designed to use a compination of batch and demand
(on-1line) interaction with the computer.

This report wvas submitted in fulfillment of Task Assignment WoO.
EPA-76-45, Contract No. GS-055-10030 by SouthWestarn Chio
Regional Computer Center, University of Cincinnati under the
sponsorship of the U.S. Environmental Protection Agency and was
completed Septeamber, 1976,
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Section 1

Introduction

History and Development of the Project
Description of the Blue Plains Pilot Treatment Plant

The Municipal Environmental Research Laboratory, MERL had responsibility
for a water reuse project at the Blue Plains Treatment Plant located in

Washington, DC. The water reuse project was undertaken for the purpose

of evaluating Advanced Waste Treatment (AWT) systems which hold the

potential for reliably producing potable quality water from municipal
wastewater.

Intensive long-term treatment characterization studies were conducted
to achieve the following objectives:

a. Identification of specific pollutants in the system's final
effluent and the performance of individual processes in removing
these pollutants.

b. Provide data on process and system performance variability and
reliability with respect to pollutant removal.

The AWT system configuration employed at the Blue Plains facility
included six treatment processes. In order to facilitate the monitoring
of the processes, each one was assigned a code. The processes and their
codes are:

a. Lime Clarification Code H
b. Nitrification Code A
¢. Denditrification Code 1
d. Carbon Adsorption Code J
e. Filtration Code K
f. Chlorination Code L

A schematic flow diagram of the system is shown in figure I-1l. Within
each one of the above processes are test nodes from which the water
quality samples were drawn (denoted by an integer associated with the
process code). The water quality samples were taken by the operators at
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varying frequencies from several times a day to once or
twice a month, depending upon the type of sample (grab or
ccmfcsite) . After taking the samples, they were analyzed for

the presence or absence of various parameters, i.e. pH,
alkalinity, temperature, trace aetals, orgaanics, etc, The

. systea was operational twenty-four hours a day with operatcrs

assigned to three shifts of eight hours each.
Preview of the Blue Plains Storage and Retrieval Systen

Establishing the reliability of the previously described AWT
system required a fprogram of —routiune =®monitoring of the
system performance. To this end a mass of valuable data was
obtained. Clearly, an efficient data storage and retrievail
systea was naeded to process the data and aia 1in
estakblishing systea performance and credibility.

The SouthWestern Ohio Regional <Computer Center (SWORCC)
designed and isplemented such a system for the Blue Plains
Pilot Treatment Plant. The storage and retrieval systea
utilized the inverted tree structure of the Pilot Plaat
(i.e. each process having a number of test nodes with tae
sample drawn from each node being analyzed for a number ot
parameters) as a basis for the design., The systea design
specifications sere produced under Task Assignment No. EPA-
76-28, Contract No, GS~055-09678 with the implementation
dcne under Task Assignment Nos. EPA-76-16 and EPA-76-45,
Contract WNo. GS-055-10030. The system has been i1mplemented
on the EPA UNIVAC 1110 located at Research Triangle Fairk,
Morth Carolina.

Project References

BProject Sponsor: Municipal Envicronmental Research Labcratory,
ERC, EPA.

Operating Center: Mational Coamputing Center, Research Triangle
Park, North Carolina

Peasibility sStudy apd |

Systems _Design_Specs: "Final Analysis of Blue Plains Water
Quality Dbata Storage and ketrieval Systea",
prepared by Gregory A. Fish and Stanley L.
Forsythe, SWORCC, under Task Assignment bo.
EPA-75-28, September, 1375,

3Ysteas Majintepance
Docypentation: Included in this User's Manual.

Statesents of Hork: Task Assignment Nos. EPA-75-28,
EPA-76-16 and EPA-76-45.
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Section 2

System Overviaw

System Application

The Blue Plains Data Storage and Retrievai Systea 1s
designed to allcw Blue Plains personnel to store, edit aud
retrieve water gquality data. Processing may take place in
either batch or demand mode, Batch Fprocessing allows the
user to subamit a set of cards or card images to the coaputer
for processing without the user beiung asked for additional
inforeation while processing is taking place. The user
obtains all output after processing is Comglete,. Demand
Frocessing allows the user to interact with the coaputer
vhile processing is taking place, with any results ot tae
Frocessing being returned immediately to the user.

The system is mcdular in design. As the user needs maore or
different informsation, programs may be added or amoditied
withcut destroying the integrity of the system. At preseat,
the &eminimum configuration for a typical storage and
retrieval system 1is supplied, so as not to overwhela Blue
Plains personnel with a lot of unnecessary optioans.

System Operation

As previously stated, the proygrams ot the Blue Plains Data
Storage anda Retrieval System have been designed to operate
in batch or demand mode. However, certain functions witain
a given program may be restricted to cne moue or the cther.
The user is restricted to batch mode when the volume of data
to be entered or the amount of output expected 1is large
enough to 1involve a lengthy terminal session. The user is
restricted to demand mode when it 1is felt that the queries
from the system are necessary in order to correctly perfora
the desired function. In addition, demand mode allows tae
user a "quick-locok®" capability, i.e. direct output to tae
terminal instead of the delays 1inherent in batch processingy.
Mcde restriction has been performed in the following manner.
For each prograas, two sets of Executive Control Language
(ECL) exists, one for batch and one for demand mode. The
ECL for batch processing sets bit 12 of the Run Status kord
(RsW) ; the ECL for demand processing does not reference the
RSW, leaving bit 12 otf. FORTRAN V programs access the RSHW

4



by the SSWIICH routine. If bit 12 is on, indicating ktatch
processing and the user attempts to use a tunction
restricted to demand mode, an error occurs and processing
terminates. A similar error will occur if the user attempts
to use a function restricted to batch mode while utiliziug
demand processing. Instead of termipating in error, the
user receives an error messaye and is prompted to enter a
different function.

Before reviewing the actual system, a few definitions and
standards should be explained. As previously mentioned, the
Blue Plains plant is subdivided into several processes, €ach
with several test nodes where samples may be drawn for
anpalysis., For the Blue Plains Data Storage aand Retrievail
System, the processes are denoted Subsystems, each still
associated with a single alphabetic code. Thus the H
subsystem would be the one whera lime clarification takes
place. Each of the test nodes is denoted a Sampiiny
Station, each associated with a single digit code. The two
aforementioned codes together uniquely identify a particular
test node (subsystem/sampling station). For exaaple, HG,
H1, HS5, H7 all represent test nodes witain the H subsystes
for the current Blue Plains plant. Saapling freguencies are
also given codes. A Grab sample (code G ) is one which is
taken at a particular time and is unique unto itself. The
time at which the sample is taken is important, as well as
the date. A Daily Composite sample (code D) is one where at
several times during the day, samples are drawn, mixed ug,
and analyzed together. Thus the time of day the sample was
taken is of no significance, only the date. A Neekiy
Composite sample (code W) is similar to the daily comfosite
sample, but the individual samples are spread out over omne
veek instead of a single day. This ccde 1is currently not
used.

So far a sample may be identified as to where it caae froa
and how it was taken., To identify what is in the saamgile,
six character (saximum) mnemonic names have to be assigned
to the particular parameters to be examined, i.e. FE for
iron, T0C for total oxygen content, PO4 for pnosphates, e€tc.
Since a given sample may be assayed for several different
Farameters, these parameter codes are cross matcaed tc the
subsystem/saapling station codes. This cross  matching
defines the total plant configuration to the storage and
retrieval systes,

Figurell-1 shows the flowchart of the Blue Plains Data Storage
and BRetrieval System. The user enters the ianitial systeam
configuration into grogram PREP which buiids the Master
Directory (FILEA and FILEB). Then as the user begins to
collect data frcoms the plant, it is entered into the systea
via program DATASTOBE and stored 1im the actual datatase



BLUE PLAINS PILOT TREATMENT PLANT
DATA STORAGE AND RETRIEVAL SYSTEMS

FILEA

PREP S{MASTER
PROGRAM DIRECTORY
N
CARD OR
TERMINAL SYSTAT CARD OR
INPUT PROGRAM TERMINAL
INPUT
]
—y v
DATASTORE CARD OR SYSTEM
PROGRAM TERIINAL CONF1GURATION
INPUT
DATA
FILE
CARD OR / REPORT PLOT
TERMINAL GENERATOR PREPROCESSOR
INPUT /
4 \
REPORTS ( PLOT FILE
CARD IMAGES
\_/_ L
PLOT
PROGRAM
/
GRAPHIC
OUTPUT

Figure 11-1



(BPDATA). If the user then wishes reports ot data alreaay
ccllected, program REPGEN is run, providing hia with
descriptive statistics and if desirea, raw data listings.
If plots of the data (time versus value) are desired,
program PREPLOT is run, which selects the data, refcrmats
it, adds control information ana dinitials running ot a
scdified version of progras TYPLUT {originally developed as
part of the NWTC Graphics Package) which actually produces
the plots.

Although =@much checking of the data is done betore it enters
the database, errors invariably are found. The user majy, at
any time, edit the database, altering or removing erroneous
data by specifying one of several editing functions of
prograa DATASTORE. If the user decides to expand the systea
(i.e. add more subsystems, sampling stations or parameters)
or alter some of the information in the Master Directory, he
may do this at any time by using the editing fuanction of
program PREP, In addition, the user may display the current
system configuraticn by running progyram SYSTAT.

Once the user has obtained all the reports and piots for a
particular set of data, it may pe archived to tape, the on-
line files deleted, and the whole procedure may be restarted
fcr a new set of Jata.
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Section 3

Program and File Description

General Infcrmation

There are five permanent and three semi-permanent on-line
files in the Blue Plains Data Storage and Retrieval Systea.
The permanent files contain the programs and ECL necessary
to opeérate the system; the seml-permanent flles are tae
actual data files of the system which will usually be
archived to tape when they are no lionger needed. The fiies
and their contents are as follows: ’

BLUEEROG Program File countaining all of tae
programs for the systenm,

DATASTORE File containiangy ECL for batch execution or
program DATASIOKE.

PREP File containiny BECL for batch executicn of
program PREP.

REPGEN File containing ECL for pbatch executioan ot
program HEFGEN.

SYSTAT File containinygy ECL for batch exscution ot
program SYSTAT,

FILEA Part of the Master Directory arrangea oy
subsystem, sampling station, parametel.

FILEB Part of the Master Directory arranyed by
Farameter, subsystem sampling statiobl.

BPDATA File where water quality data 1s storea,

All files of the system have the leftmost gyualitier BLULFKL,
and are registered to account 64030001 on the NCC UNIVAC
1110. The five permanent files of the systea were backea up
cn tape 101334 utilizing the following ECL statesents:

@ASG,T/¥ BACKUP., 16N, 101334

oCOPY,MG BLUEPROG.,BACKUP.
dCOPY,MG DATASTCRE. ,BEACKUP,
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B.

@#CCOPY NG PREP. ,BACKUP,
dCOPY,MG REPGEN. ,BACKUP
®COPY, NG SYSTAT. ,EACKUP.

ELUEEROG

This file is a UNIVAC program tile which contaius the
programs of the Blue Plains Data Storage ana Retrieval
Systen. During system development it <contained source,
relocatable (product of compile) and absolute (product of
ccllection) elements. For implementation, only the absclute
€elements, ready to execute, reuwalink. Each o©f the ®main
programs and sutprograms is contained in an element ot the
same name, i.e. program PREP is 1in element PREP of file
BLUEFROG and is denoted BLUEPKOG.PREP. (There are two
exceptions " to this couvention: REPGEN! and SFATSV are
versions of BEPGEN and STATS which proauce only uormai
statistics., They are present 1in source form only)e. A
listing of the Table of Contents (TOC) ot BLUEPROG before
igsplementation may be seen in figure 1IIl-1. This 10C
reflects the status of the file on the system Lackup tape.

The remainder of this subsection will pe structuled as
fcllows, Each of the program units (main programs,
subprograms) will be briefiy described, Detaiied
descriptions of input, output and other information needed
to execute a particular program may be found 1in Section Five
(Operating Instructions for the 3lue Plains Data Storage aad
Retrieval System) ot this manual,

1. Program PREP

Program Functious

a, To build the Master bLirectory (FILcA, FLLED)
b. To edit the Master birectory, =nanlibhg the user
to change and/or expaLd the system at any time,

Input Files

a. Card or Terminal Input

b, FILEA - only input for edit function
Cs FILEB - only input for edit tfunction.
Qutput Files

a. FILEA

b. FILEB
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Figure III-~1
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b. WRITILIT

Co, DEMANL
d. VERDAT
€. CONCAT

Bacause of the large nuaber of parameters, lalkesing
information ana data valu=zs necessary to cregate the
master directory, the 1initial execution of PKLP uas
been limited to batch moda. This wiil eliminate a
long, tedious terminal session and also allow user
verification ¢t the input data.

The edit capability of tane program allows acaditious
and/or changes to the system configuratici as a resuit
¢f either Kkeypunch errors on initial generaticn or
future aevelopments and aodificatious to systew
configuraticn., The edit capability may only be
utilized in demand mode.

Program SYSTAT

. ‘Display the currernt system configuration,
listing subsysten, sampling station ana
parameters being utilized.,

Ipput Files

a. Card or Terminal Input
b. FILEA

C. FILEB

Qutput _Files

None

Because of the largye amounts cf pranting iavolved in
displayinyg the entire system configuration, tnis
option has Leen limiteu to batch mode. HowWwever, it
cnly a particular subsystem, samplinyg staticn or
parameter 1is desired, the program way be executed 1iu
demand mode. :

11



Proyram DATASTORE

Program_Functions

de To store new data in the main data tile (BPLDATA).
b. To edit gdata already existing in BPLATA.

C. To dynamically expand BPDATA, if Dnecessary.
input Files

a. Card or Terainal Input

b. FILEA

C. FILEB

d. BPLCATA

a. BPDATA

b. FILEB - current number of records and current

. saximum number ot records on BPDATA, first
tipe parameter indicator all may be updated.

Subprograms_Used

a. VERDAT
b. CONLAT
Co. DATCON
de CLEAR

The tvwo main functions of this program are data
storage and data edit. The storage function of the
program ®may be run in either batch or demand scde.
Since prospting messages were deemed necessary to aid
the user, the edit functions may oanly be run in demand
rode.

Program REPGEN

Progras _function

as To produce reports, including data listings ana
statistical summaries of the data stored in
BPLCATA,

Input Files

a. Card or Terminal Input

b. FILEA

Ce. FILEB

d. BPUATA

12



Subprogrags_Used

a. VERDAT
b. CONDAT
C, DATCON
d. PBUEFF
€, STATS

Additiopal Remarks

Two basic types of reports are produced by tails
program, one arranged by subsystem, the oOther Dy
parameter, Both types may pe obtained either with or
without raw data listings. suamary ~reports, where
the wuser gets all subsystams or all parameters uwithiu
a specified tiame period, are limited to batch mode due
to the vclume of print expected.

The current report contains both normal and lognciaail
statistics, A previous version (KEPGEN1) countained
only normal statistics, as specified in the design
specifications for this system. A listing of REPGENI
is included along with REPGEN but REPGEN! has Lot teeu
included in the active prcgyrams o¢f the Blue Piaius
systea,

Frogram EEKFEFLIT

a. Allows user to interactively enter requests for
plots of time versus value.

b. Extracts data to be plotted from BPDATA,

C. Reformats data and writes a data file in a tcra
comgatakle with program TYBLUE.

d. Builds control file for TYBLUE.

€. Starts execution of TYBLUE.

Input Files

a, FILEB

b. BPCATA

Qutput_ Eiles

a. TYCIRL

b. TYDATA

13



6.

a. VERLAT
b. CONELAT
Ce. DATCON

This program may be ruu only in demand mode as it
prompts the user for information needed such as aata,
parameters, sampling stations and plot optioms. It
then extracts the data, builds the output files and
either:

a, Submits progras TYBLUE (@#START) for batch
execution,
b. Begins execution of prcgram TYLBUR (@ALLD) ia

demand mode
depending on which option the user selected.

Program TYBLUE

Program_Function

a. Produces plots of time versus parameter vaiue
for the water quality data stored in BPDATA,

Subprograms Used

a. CALCCHME Basic Routines
k. * - see additional comments

Additiopal Comments

This proygyram is a modified version of program TYPLOT,
part of the graghics system aeveloped for the National
Waste Treatment Center (NWIC) of EPA. All needed
subproyrams are part of the TYBLUE element a4and wild
not be discussed separately. For a further
description, see the Functional Documeatation for the

14



7.

NWTC 6Graphics Systea, provided in response to Task
EPA-76-01, Contract No. GS5-055-10030.

Subroutine READIT

Punction
a, This subroutine 1s used to read into cor€ the

Master File birectory consisting of FILEA and
FILEB data.

CALL REALIT

There are no arguments for this sukbroutine; all
information is passed in labeled coamon blocks.,

Additiopal GCosments

The information read by tihis subroutine 1s passed to
the main grcgram via labelea cosmon blocks, They are
described as follovws.,

Coamon Block FILEA: contains the 1nforsation
obtained from the FILEA segment of the Master File
Directory.

SPECSA - an array containing alphanumeric
information to be used for 1labeling and
titles in the reports. '

NUMSUB - A variable coantaining the total number ot
sampling stations in the systen.

ITOTAL - A variable containing the total number of
sampling stations in the systen,

NUMSAM - An array containing the number of sampliung
stations at a specific subsysten.

NSTA - An array contaiuing the nuaber assiynea to
a specific subsystea/sampling station
pair.

NUMPAR - An array contalining the number of
parameters measured at the various
sampling statious.

NDATE - A variable <containing the begyginning date

of system operation.

15



sSuBCcOD - An array containing the codes for the
various subsysteas,

Common Block FILEB: Contaius the information obtained
from the FILEB segment of the Master File Directory.

SPECSB - An array containiny alphanumeric
information to be used tor laoels and
titles in the reports.

NPM - A variable containing the total number of
parameters measured in the systea.

PNAME - An array coatainiang the names of the
parameters.
IRP - An array containing the initial record

pointer for each parameter,

NUMSTA - An array coantaining the number of saafpling
stations at whicn a farameter 1s measured.

NOREC - A variable containing the number of
records currently on tile.

MAXREC - A variable containing the number of tracks
to be used when allocating more space to
the database.

Common Block FILEC: Contains an airray used in agata
verification.

ALOC - An array vhich contains the subsystem code
and sampling station number read in FI11lEA
data. This is compared to the information
read for FILEB and if the two ftiles do aot
correspond an appropriate e€rror message is
written.

Subroutine SRITIT

Function
a. This subrcutine is used to write modified Master

FPile Directory information onto mass storage.

b. Modifications may be 1in the foram of additioans
and corrections to titles and labels.

EOBIBAN Usage
CALL WRITIT(IADD,PSPECS,IONT)

16



9.

where IADD - A variable denoting the type of addition
to be performed.

If IADD = 0 - no additions

1 - add a subsystea

2 - add a sawmpling station

3 - add an existing parameter to a
sampling station

- add to a new parameter

&

PSPEC- An array containing the update intormation
for FILEB.,

SPECS- An array containing locatiang information to
deteraine proper position in FILEA and
FILEB to insert the update data.

INCT - A variable wanich contains the number cf
parameters to add.

Additiopal Comments

This subroutine also uses the same labeled cocamson
blocks described under Subroutine READIT.

Subroutine CEMAND

a. This subroutine is actually tue demand segament
of program PREP. It allows the user to Bmake
additions or corractions toc the Master Fiie
Directory.

b. The user is [fprompted for all information
necessary to make the wmoditications requested.
There are no argyuments for this subroutine, aiil
information is passed in labeled common blccks.

FORTEAN Usage

CALL DEMAND

Additional Comments

This subroutine also uses the same lakeled ccamon
blocks descrited under Subroutine READILIT.

The user is allowed the choice c¢f,

1. making additions to the Master File Directory or
2, changing titles and headings.

17



10.

Under the Addition segment the user may aad

1. a subsysten,

2. a sampling station,

3. an existing parameter to a saapling statiomn cor
4, a new parameter.

Under the change segment the user may change

1. the systenm title,

2. the subsystem titles,

3. the sampling station titles, or
4, the parameter names.

Whenever the wuser 1is prompted to enter a function
code, he may obtain a list of valid codes by entering
an "H" for HELP.

Subroutine VERDAT

Eunction
a. Checks date or date/time entered by user tor
accuracy.

FORTRAN_Usage

CALL VERDAT (IDATE,ICODE,IFLAG)

vhere IDATE is a 3 word integer array date (MM LL XY)
or 4 word date/time array (MM DD YY HHMM)
to ke checked.

ICODE = 1 for 3 wvword date array
2 tor 4 word date/time array

IFLAG returned frouw routine
0 - date or date/time OK
1 - invalid date or date/time

Additional _¢omments

The routine <checks for vaiid wmonths (1-12), the
correct numker of days in each sonth (i.e. 31 1is an
invalid day in September, February 29 invalid tor non-
leap year), ana a year between 1975 aua 1999. Failure
to call this routine before calling CONDAT coula yield
€rroneous results from CONDAT.

18



11.

12.

13.

Subroutine CONDAT

Function

A, Converts calendar date to Julian date.
CALL CONDAT (LIDATE, JDATE)

vhere ICATIE is a 3 word integer calendar date 1iu tae
forma MM DD YY passed to the routine.

JDATE is returned to Main and is the single word

Julian equivalent of IDATE, on the tforam
YYDDD, i.e. 01/30/76 = 76030

Additional Ccmments

lThe data input to the routine should rirst be cheécked
by subroutine VERDAT for accuracy. Iucorrect aates
input will yield erroneous results,

Subroutine CATCON

Eunction

as Converts Julian date to calendar date.
EQRTBAN_Usage

CALL CATCON (IDATE, JDATE)

vhere IDATE is a 3 word iuteger calendar date cf tue
form MM DD YY returned to main.

JDATE is the single word inteyger Julian dgate
passed to the routine in the foram YYLLD.

Additional Ccmments

The Julian date passed to FL[ATCON should be cue

computed by CONDAT, If aa erroneous Julian date 1is

passed to L[ATCON an error message 1S printea ana

program countrol is returned to main.

Subroutine CLEAR

Eunction

a. Clears out (zeros) FOGRIRAN I,/0 unit nuaber so
that it may be used tor a different file.

19



14,

FORTEAN Usage
CALL CLEAB (NUNIT)

vhere NUNIT is the single word integer unit number to
be cleared.

Additional Cgmments

This routine is written in UNIVAC 1100 Assembler to
link with a FORTRAN V main program. It stores Zze&ros
in the specified location of table NTAB$ the FORTRAN
I,0 unit number table. It is normally used after a
call to CLOSE which draianos and releases the buffers.
It should not be used for the following I/0 units:

0 - reread unit

| - PUNCH$ {primary output punch file)

5 - REAL$ (primary input file card)

6 - PBINTS (prrimary output file - prianter)
30 - reread

Subroutine EBUFF

Eunction

a. Stores raw data extracted from BPDATA by program
REPGEN,

b, Produces the raw data listings of prcgram
REPGEN.,

EQRTRAN Usage
CALL PBUFF (PARM,KDATE,SS,FREQ, VALUE)
vhere PARM is the 6 character Parameter I1.D.

KDATE is single word integer Julian date/time in
the form YYDDDHHMA.

SS is the two character subsystea/samgling
station code.

FREQ is the single character frequency code.
VALUE is the floating point data value.
ddditional Ccmments
PBUFF is used only when reports with raw data listiungs

are requested. Each call passes one complete data
point, which is thenm stored in a buffer area. After

20



15.

150 points are stored in this sanner, the buffer area
is dumped to the primary output tile aud 1is
reinitialized. A call to PBUFF with PAEM equai to a
full word of blanks indicates the last call, ana auy
remaining pcints in the bufrer are dumped out.
Subroutine STATS

Eunction

a. Calculates norsal and lcgnormal statistics for
printing on the reports.

CALL STATS (N,SUM,SUMSQ,ALSUM,ALSSyu,AMEAN,,STD,GMEAN,S)
where N is the sample size
SUM is the sum of the sasple (Y)
SUMSQ is the sum of squares of the saaple (Y)
ALSUM is the sum of common logs of sample (icyY)

ALSSQ 1is the sum ot squares of common loygs of
sample ( (logY) )

AMEAN is the arithmetic mean
STD is the standard deviation
GMEAN is the geometric mean.

S is the spread factor.

Additiopal Cgmments

The following computational formulae were used iu
computing the normal and lognorsal statlistics.

AMEAN = SUM/N

STD = SQRT(SUNSC - (ﬂi—))

X = ALSUM/N
GMEAN = 10

LSUH
Y = SQRT (_L§_Q é__g_



16.

s = 10

For zero values the normal sums and sample sizes are
incremented but not the log sums because the 109 of O
is undefined.

The original version of STATS which calculates normal
statistics only, is included in source foram only as
element SIATIS.

Subroutine TYPRE

Function
ae This subroutine 1is used to write the ccutrol

information used by the fplot program TYBLUE 1nto
a control file.

There are no arguments for this subroutine. Alil
inforemation is passed in the labeled common plock.

Additional Comments

The information needed by this program to write the
plot control file is passsd via the labeled ccason
block described as follows:

Common Block PASS

AKEY - contains the 1information describing line
type to be usz2d when plotting.

SYyM - contains the information describing which
symbol is to be used when plotting.

TITLE - an array containing the titling
information for the glot.

NTMIN - anp array containing the earliest datés/time
and day of the week code tor the regquested
time period.

NTMAX - an array containing the latest dates/time

for the requested time period (no day of
the week code).
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17,

XLEN - a variable containing the lenygth ot the x-
axis, in inches.

YNIN - an array containing the @minimum data
value,

YMAX - an array coataining the @maximum data
value,

LOGSW - A variable which is usea to determine if

the plot is to have log or linear scaling
on the y-axis, O=linear, 1=log.

IGRID - an array coataining the flags turning on
or off the various ofptions requested by
the user. These ofptions are descriked anm
the segment for the plot program TYBLUE.

INUM - a variable containing the total numkter of
lines to be drawn on the plot. Up to 5
lines may be drawn.

Subroutine GPLTIDS

Eunction

This subroutine is used to subait tae plot jck tor
demand execution., This will allow the Jjoo to be

processed while the wuser 1is still logged on tc the
demand teraminal.

CALL GPLIDS (CNTL,DATA)

wvhere CNTL =~ 1is the file nase containiang the jliot
control information.

DATA - is the file ©bpame <containing the
data points to be plotted.

b

dditional Comments

This program vrites the UNILVAC ECL statemeuts
necessary for program execution into a rile called
PLOTRUN, This file 1is then added to the damana
terainal runstream thus allowing demaud executicn ot
the plot Jjob., The output, both printed and punchea,
is then sent to the DATA GENLRAL (site I.D. LATAOy)
located in rocm 308, EPA building.

23



18. Subroutine GPLTBS

Eunction

This subroutine 1is used to submit the plot jci tor
batch execution. This means that the job wilil be
submitted into the batch job query for execution at a
later tiae,

g

ALL GPLTBS (CNTL,DATA)

where CNTL - is the file name ccntaianing
the plot control inforaation.

DATA - is the file name ccntainiig
the data points to be plotted,

Additiopal Ccumments
This prograns writes the Univac ECL sStatements
necessary tc start a jobstream into a tilie and tieu,
via a call to ERTRAN (Executive Reguest Subroutine)
the plot job is started as a batch job. The outjput,
both printed and punched, is sent to tne DUATA GENLKAL
(site 1.0. DATA/Q) located in room 308, EPA buildiwng
upon job termination.

ECL Files

The four remaining permanent files of the Blue Plains bLata
Storage and Retrieval System are UNIVAC SDF tiles containilg
Executive Ccntrol Language (ECL) for runhing programs 1iu
batch mode. These files were supplied so the user need oudy
remesber two ECL statements - @XQT and @ADD. In demana moue
the user would enter aXQT pgm. IL batch he would obuild a
runstream with an aeRUN, oADD pgm., the input data and abIN.
The @ACD file would contain the LCL necessary for jproper
batch program execution,

Each of the ECL filenames corresponds to the name ci the
program it invokes, 1i.e., file PREP contains the LCL
necessary for the fproper batch execution of froyram PREP,

Fcllowing are listings of the four ECL tiles (faigyure 1il-¢).
Note each file routes output (a#SYM), sets page depth (aHDo),
sets the batch switch (@SETC) and invokes exacution (aXyi).
If necessary, these files may oe changea usiny the Ev
processor,

24



ECL Files

PREP.

@SYM PRINTS.,,DATAOX
@HDG X.M,64,0,4
@SETC 1

@XQT BLUEPROG.PREP

DATASTORE.

@SYM PRINTS.,,DATAOX
@HDG X.M,64,0,4
@SETC 1

€XQT BLUEPROG.DATASTORE

REPGEN.

@SYM PRINTS.,,DATAOX
@HDG X.M,64,0,2
@SETC 1

@XQT BLUEPROG.REPGEN

SYSTAT.

@SYM PRINTS.,,DATAOX
@HDG X.M,64,0,4
@SETC 1

@XQT BLUEPROG.SYSTAT
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D.

E.

FILER

This file is a UNIVAC SDF file and is the part ot the master

directory containing the subsystesm - sampling station -
parameter relationships. It wvas created by programs ERcP,
utilizing sequential formatted prccessing. The tile

ccnsists of four different types of records. Following is a
description of each record along with FORMAT specificatioas.

1, System Title, Number of subsystems (N), Beginning Late
in Julian Mode, Total Number of Sampling Statioans
(1026,12,1X,15, 1X,12)

2. Subsystem Code, Subsystem Title, Number of Sampling
Stations for this Subsystem (H).
(A1,1X,646,1X,12)

3. Sampling Station  Code, Sampling Station 1Title,
Sampling Staticn Number, Number of Parameters Measured
here (MX).

(A1, 1X,6R6, 1X,213)

4, Parameter Number and Sample Frequency packed into
single word, repeated up to 14 times per record.
(1424) - each A4 later decodad to I3,Al.

Pcr this file there is only one type 1 record. Type 2 is
repeated N times, each folloved by #4 cf type 3. Each type 3
is fcllowed by at least one type 4 record depending upcn how
pany parameters are being sampled at that particuiar
sampling station. Thus the file is arranged hierarchicaliy,
similar to the Blue Plains Plant Layout, Following is a
listing (Figure III-3) of an actual FILEA utilized in
isplenenting the system. Note the composition of this tile
is variable as information may be added or changed by
program PREP.

FILEB

This file is a UNIVAC SDF file and 1s the part of the master
directory containing the parameter - sSubsystea sampling
station relationships. It was also created by proyraas EEEP
utilizing sequential formatted processing. The file
consists of three ditferent types of records. Following 1is
a description of each record alony with FORMAT
specificatioas.

1. Current Number of Parameters (N), <Current Numker of
Records in BPDATA, Current Maxiamum Number of Records
in BPLATA.

{315)
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FILEA.

1. EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM
2. H LIME CLARIFICATION 7
3. 0 RAW WASTEWATER 1 2
4, 16 3G
5. 1 SCREENED RAW WASTEWATER 2 35
6. 4G 6G 28D 29D 30D 31D 32D 33D 34D 35D 36D 39D 40D 41D
7. 42D 48G 49G 50G 51G 52G 53G 54G 55G 56G 57G 58G 59G 96G
8. 101G 99G 60G103G 61G 62G102G
9. 2 COLUMN AND FILTER BACKWASH RECYCLE 3 2
10. 16 7G
11. 5 FLOCCULATION TANK 4 8
12, 4G 35D 37D 9G 10G 11G 12G 8G
13. 7 LIME CLARIFIED EFFLUENT 5 27
14. 56 6G 28D 29D 30D 31D 32D 33D 34D 35D 36D 39D 40D 41D
15. 42D 48G 49G 50G 51G 52G 53G 54G 55G 56G 57G 58G 59G
16. 8 LIME SLUDGE RECYCLE 6 1
17. 1G
18. 9 LIME SLUDGE WASTED 7 5
19. 2G 35D 37D 38D 13G
20. A NITRIFICATION 9
21. 0 NITRIFICATION FEED 8 2
22. 4G 3G
23. 1 REATOR PASS ONE 9 1
24. 14G
25. 2 REACTOR PASS TWO 10 6
26. 4G  6G 15G 14G 35D 36D
27. 3 REACTOR PASS THREE 11 1
28. 14G
29. 4 REACTOR PASS FOUR 12 6
30. 4G 6G 15G 14G 35D 36D
31. 6 CLARIFIER BED 13 1
32. 16G \
33. 7 NIYRIFICATION EFFLUENT 14 13
34, 1G 4G  6G 14G 28D 29D 30D 31D 32D 33D 34D 35D 36D
35. 8 NITRIFICATION RECYCLE 15 &
36. 1G 15G 35D 36D
37. 9 NITRIFICATION WASTE 16 2
38. 2G 13G
39, 1 DENITRIFICATION 10
40. 0 DENITRIFICATION FEED 17 4
41. 17G 18G 19G 43D
42, 1 COLUMN ONE 18 1
43. 206G
44, 2 COLUMN TWO 19 1
45, 206
46, 3 COLUMN THREE 20 1
47, 206G
48. 4 COLUMN ONE EFFLUENT 21 1
49, 14G
50, 5 COLUMN TWO EFFLUENT 22 1
51. 14G

Figure I11-3
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52.
53.
54.
55.
56.
57.
58.
59.
60.
6l.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
12,
73.
74.
75.
76.
17.
78.
79.
80.
8l.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

14G
28D
68C
826G
14G

146

20G
206G
206
206
13C
23G
21G
21G
21G
4G
13G
266G
4G
37D
60G
516
70G
100G
16

4G
45D

COLUMN THREE EFFLUENT

DENITRIFICATION EFFLUENT
29D 30D 31D 32D 33D 34D 35D
69G 70G 71G 72G 73G 74G 175G

83G101G102G 636G
SPLITTER BOX A

SPLITTER BOX B
136G
CARBON ADSORPTION
LEAD CARBON COLUMN
30D 34D
SECONDARY CARBON COLUMN
30D 34D
TERTIARY CARBON COLUMN
30D 34D
CARBON COLUMN EFFLUENT
22G 14G 28D 29D 30D 31D 32D
63G
FILTRATION
FILTER FEED
24G 25G
FILTER ONE

FILTER THREE
FILTER FOUR

FILTRATION EFFLUENT
22G 28D 29D 30D 31D 32D 33D

DISINFECTION
DISINFECTION FEED

DISINFECTION EFFLUENT
6G 3G 14G 22G 27G 28D 29D
39D 44D 45D 40D 42D 41D 46D
88G 89G 90G 91G 92G 93G 946G
52G 53G 54G 55G 56G 57G 58G
71G 72G 73G 74G 75G 76G 717G
96G101G 99G 97G 98G102G 136G
ION EXCHANGE
ION EXCHANGE FEED

ION EXCHANGE EFFLUENT

6G 3G 27G 28D 29D 30D 31D
40D 42D 46D 47D102G 136

28

23 1

24 33
36D 64G 60G 65G 66G 617G
76G 77G 78G 79G BOG 81G

25 1
26 2
4
27 3
28 3
29 3
30 16
33D 34D 35D 64G101G102G
5
31 3
32 1
33 1
34 1
35 15
34D 35D105D 84G 85G 96G
2
36 1
37 79

30D 31D 32D 33D 34D 35D
47D104G103G 64G 86G 87G
61G 95G 62G 48G 49G 506G
59G 65G 66G 67G 68G 69G
78G 79G 80G 81G 82G 83G
63G

2
38 1
39 21

32D 33D 34D 35D 39D 44D
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45,

FILEB.

105
FLOW 1
G 1
G 14
FLOW 2
G 7

TEMP
¢ 1
G 39

PH
¢ 2
G 10
G 35
ALK P

M FEED

703 800

GPM
. 00000000
. 00000000
GAL
. 00000000
DEGREES C
13.000000
13.000000
UNITS
6.0000000
6.0000000
6.0000000
PPM
20.000000
PPM
70.000000
40.000000
. 00000000
KWH
. 00000000
ML /MIN
100.00000
LBS
. 00000000
GAL
.00000000
LBS/GAL
2.0000000
GAL
. 00000000
HRS
.00000000
. 00000000
00000000
PPN
1.0000000
1.0000000
.00000000
3.0000000
ML/L
50.000000
FT
2.0000000
ML /MIN

12

13

14

15
16

17

6
50.000000
50.000000

2
300.00000

4
28.000000
28,000000

9

8.0000000

8.0000000

8.0000000
1

120.00000
7

150.00000
150.00000

30. 000000
13

24.000000
1

350.00000
1

1
1
20.000000
1
5.0000000
1
200.00000
7

24.000000
24.000000
24.000000
12
7.0000000
7.0000000
3.0000000
9.0000000
3
1000. 0000
1

12.000000
1

AOO

AOO0 (2 7]

(2]

16
35

10
14
23
30

12

.00000000
00000000

.00000000
13.000000
9.0000000

6.0000000
6.0000000

100.00000
40,000000

.00000000
00000000

1.0000000
1.0000000

00000000
00000000

50.000000

Figure III-4

10. 000000
15.000000

26.000000
28.000000
11.000000

8.0000000
8.0000000

200.00000
150.00000

24.,000000
24.000000

7.0000000
7.0000000
3.0000000
2.0000000

1000.0000

OO

aAaoOOd (2K 2}

[y]

37

14
39

10
37

26
37

11
21
25
37

15

.00000000
00000000

13.000000

9.0000000
6.0000000
.00000000

40.000000
40.000000

.00000000
.00000000

1.0000000
. 00000000
3.0000000
« 00000000

700.00000

10.000000
6.0000000

28.000000

11.000000
8.0000000
8.0000000

150.00000
140.00000

24.000000
24.000000

7.0000000
3.0000000
9.0000000
4.0000000

1000. 0000
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46,
47.

49.
so.
Sl.
32.
53.
54.
55.
56.
37.
58.
59.
60.
61.
62.

63

64.
65.
66.
67.
68.
69.
70.
7i.
72,
713.
74,
75.
76.
77.
78.
79.
80.
8i.
82.
83.
84,
83.
86.
87.
88.
09.
s0.

G 17
M ADD

DILN
17
PP 1
18
27
30
DP 2
32
TURB
30
FEED

QX O

Q>0 O [N+ X 2]

AL ADD
G 31

-A-R-J - BN oveo (- -
~N ~
» »

- -}
~n
*»

. 00000000
L

. 00000000
GAL

« 00000000
PSIC

. 00000000

«00000000

. 00000000
IN H20

. 00000000
FTU

. 00000000
ML/MIN

. 00000000
L3S

. 00000000

GAL
. 00000000
LBS/DAY
« 00000000
MHOS
100. 00000
PPH
50.000000
. 00000000
« 00000000
PPM
50.000000
-00000000
. 00000000
PPM
150. 00000
« 00000000
. 00000000
« 00000000
PPM
5.0000000
00000000
+ 00000000
PPM
10.000000
« 00000000
+00000000
PPM

19

20

21

22

23
24

25
16
27
28

30

K}

32

33

300. 00000
1
12.000000
1
95.000000
7
25.000000
35.000000
35.000000
3
125. 00000
3

3.0000000
1

300.00000
1

3.0000000

1
100.00000
1
4,0000000
2
600. 00000
8
150. 00000
20,000000
15.000000
8
200. 00000
15.000000
15.000000
11
350.00000
40.000000
20.000000
15.000000
8
25.000000
1.5000000
1.5000000
8
30.000000
4.0000000
4,0000000
8

Sooo oo veo (2]

oow wov

19
28

33
35

.00000000
.00000000

00000000

«00000000

« 00000000

10. 000000
« 00000000
«00000000

25,000000
200000000
00000000

50. 000000
.00000000
« 00000000
.00000000

. 00000000
«00000000
.00000000

5.0000000
.00000000
.00000000

25.000000
35.000000

125.00000
3.0000000

600.00000

50.000000
15.000000
10.000000

75.000000
15.000000
10.000000

150. 00000
30.000000
20.000000
15.000000

3.0000000
1.5000000
1.5000000

20.000000
4.0000000
4.0000000

oo v

20
29
3
37

14
35

14
35

14
28
35

14
s

14
35

00000000
.« 00000000
. 00000000
. 00000000

. 00000000
.00000000

. 00000000
. 00000000

. 00000000
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2. Parameter 1.D., Chemical Units, 1Initiai Recora
Pointer, Nuamber of Stations Sampled at (N).
(A6, 212, I5, 13)

3. Sample Frequency, Sampling Staticn Number (packed into
single word), Acceptable Minimum and Maximum, rejeated
up to 3 times per record.

((3(A4,2616.8))) - the A4 is later aecoded into Aa1l,13.

Fcr this file there is only one type 1 record. The type two
record is repeated N times, each being followed by a &nuamber
of type 3 records wuntil all M saaspling stations are
acccunted for., Following is a iisting (Figure I1I-4) or an
actual FILEB utilized in implementing the system. Note the
ccmpcsition of the file is variable as it is Leing
constantly updated by DATASTORE aud can be expanued by PREP.

EPCATA

This file is where the water quality aata is actually
stored. It is a UNIVAC SDF file, wutilizing unformatted
direct access processing. Initially each parameter 1is
assigned one record. When that recora 1is ftilled, aaother 1s
assigned so as a particular study increases in lenygth and
more data is collected for a given parameter, wmoOre TrL€cCoOIrds
are assigned to that parameter. A set number of recoids
(300) are initially assigned to the file. When all records
have been wused, the file 1s dynamically expanded, thus
reducing the need to have a lot of assigned empty space.

Each record is 132 words long, with 129 belnygy used to stcre
data points (3 words fer point; 43 data poiuts total) and
the cther three being used for system information. The word
is divided as follgws:

Word 1 - Current Numter of Data Points (N, 1 _N_43) 1L this
record.

Word 2 - Earliest and Latest vDate ccntained in tais re€cola
in packed Julian format (YYDDOYYDDD).

Words 3-131 - The 43 data points containing:

1. Sampling Station Number
2. Julian Date/Time in the torm YYDDDHHMM
3. Floating Point Data Value

Word 132 - Pointer to Continuation Record.

Given all of the above information, any proyraa using this
file can efficiently locate any set of points,
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Section 4

Introduction to the UNIVAC 1110

A. General Information

Two different types of remote terminals are utilized by the BLUE
PLAINS Data Storage and Betrieval System for ccmaunicating sith
the UNIVAC 1110 at Research Triangle Park, North Carolina. TIaey

are:

Low Speed Terminals (300 band)
Anderson-Jaccbson 830
Anderson-Jacotson 630
Texas Instrument Silent 700
Tektronix 4012

Medium Speed Terminals (between 2000 and 4800 baud)

Data 100,78 conrigured as a UNLYAC 10U4
Data General 840 configured as a UNIVAC 1004

Both terminal types are linked to the main computer systesm via
telephone lines. For the low speed termipals, a character is
struck, translated to electrical impulses by the teraminal, sent
through an acoustic coupler to a normal dial-up telephone, and
down the ©phone 1lines to the wmain computer. This pathway 1s
reversed when the computer sends a character to the terminal.
The medium speed terminals work in very much the same way but
instead of single characters of information being the unit of
information a more sophisticated version of an acoustic cougler
is used, and a dial up telephone may or may not be used. Taus
for both terminal types a two-way communications link may be
established with the main coaputer.

Certain abbreviations and conventions will be used in this
section. A1l dialogue to and frcm the computer will be on the
left side of the page, with dialogue from the computer
UNDERLINED. A (CR) indicates a carriage return. The letters
CTRL-x, where x 1s any key on the keyboard, means strike the CTKL
key and the other key simultaneously. Thus, CTRL-C means strike
the CTRL key and the C key simultaneously.

Cauticn: Be sure tc differentiate between a zero ana the letter

O. Interchanging these two sysbols could result in a
disaster.
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B. The UNIVAC 1110

The UNIVAC 1110 is a large scale computer which may service maly
different requests for data processiny tasks froam users all cver
the country. These tasks or "runs" are scheduled and serviced by
a master prcgram (Operating system or cxecutive) calied EXEC 8.
The user tells EXEC 8 exactly what it is he wants aoae oy USlilLy a
language called Executive Control Langyuage (ECL). An ECL ccmmana
is distinguished <from other languagyes and coutrol statements by
the presence of an at sign (@) in coluwn 1 foliowed by a4 mnewonic
name i.e. ®@XQT for execute, ®ASG tor assigu, @FUR tor a FURTRAN
compile, etc. A set of these commauds detines 4 run aLd 1o
UNIVAC terminology is called a runstream. A ruu beyins with an

dRUN statement defining the run and ends with an &FIN statement
denoting run termination.

Runstreams wmay be processed in one ot two different wodes. 1In
Batch mode, the user assembles a whole runstream and subuwits it
all at cnce for processing. Exec 8 places this cunstrLeam in a
queue (or holding place) until it is rfree to process the LCL it
contains. Processing takes place without user interaction, and
the wuser sees the results of the run only when all processiuy
has terainated. In Demand mode, the user enters the LCL ccumanas
one at a time via a low speed (somectimes called a aemana)
terminal. Each command is processed by Exec 8 as 1t 15 entered.
This mode of processing is sometimes calied lnteractive
processing because the user "“interacts" with the host CORjuUter,
It is also called timesharing because many different users are
being serviced simultaneously, (i.e. sharing the comjuter)
without having an effect on each other. Exec 8 or other prograas
running on the UNIVAC in demand mode signify they are reaay to

receive ingut by prompting the user wiath a greater than (D )
sign.

The runstream is submitted to the UNIVAC utilizing either a iow
speed terminal by keying in the ECL statements or a medium speed
terminal with all ECL and program input punched on cards. Each
of these terminal types is known to the UNIVAC by a unique six
character site identification number assigned to each terminali by
RTP similar to a HASP remote job entry terminal number. Outjut
from a run submitted from one site is returned to the same site,
unless the user specifies otherwvise.

The BLUE FLAINS Data Storage and Retrieval System utilizes both
batch and demand mcde frocessing, as some prograws will on.y
execute in batch while others may be executed in elther mode.

Por further information on the UNIVAC 1110 and £XEC 8, reter to

the publication Sperry UNIVAC 1300 Ssries Executive System, UP-
4144,
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C. Demand Terminal Session Initialization and Termination

This section contains instructions for imnitializing aud
terminating demand terminal sessions. This process is analoyous
to logcnslogoff procedures for a system like 1IBM's 1S0O or
login/killjob procedures fcr the DEC System 10, Since each of
the four lcw speed terminal types now in use by CSSD must Le set
up differently, they will be dealt with individually, up to tae
point of dialing up the UNIVAC. After that point, they all
behave sisilarly.

1. Terminal Setup for the Anderson-Jacobson 830

a. Set LIN/LOC switch to LIN,
b. Set terminal power switch to ON.
Ce If the red power light on the coupler does Lot come

on, switch on power to coupler - this switch shcula
remain in the ON position.

d. Lift the 1id of the terminal and set the tcggle
sWwitches as fcllowvs:

CODE ASCII
RATE HI
U/C ALPHA CN
LF 1
PITCH 10
PAR CHK OFF
AUTO RET CN
pup BALF
€. Strike the fcllowing keys:

ESC-C -0 -0 -1 (zero, zero, one).
This sets the internal form length to one line tc
suppresstorm feeds frcm the UNIVAC,

2. Terminal Setup for the Anderson-Jacobson 630

a. Sat LIN/LOC switch to LIN,
b. Set terminal power switch to ON,
C. If the red gcwer light on the coupler does not come on,

sWwitch on power to coupler - this switch should remain
in the ON position.

d. Lift the 1lid of the terminal and set the togylie switches
as follows:

RATE 30
CUPLEX HALF
ALPHA

LOW CFF
AUTO
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RET ON
PAR
CHK OFF

3. Terminal Setup for the Texas Instrument Silent 700

a. Switch power CN.

b. If on-line light is not 1lit, dejress on-line key (oan
tcp row of keyboard).

Cs Set BAUD switch to 300,

d, Set DUPLEX switch to half.

e, If terminal is equipped for upper/lower operatioili,

set upper case switch ON.

4. Terminal Setup for the Tektronix 4012

a. Set transait and receive speed rotary switches to 300
baud.

k. Set auplex switch to half, normal.

C, Make sure TTY lock key is depressed.

d. Turn power ON - when screen illuminates, strike reset
key.,

S Session Initialization

Now that the terminal is properly set up dial up one ot the
fcllowing numkters:

FTIS WATS

8-629-2176 9-1-800-334-8521
8-629-2223 9-1-800-334-8€525
8-629-2416

8-629-2521

8-629-2512

8-629-2661

8-629-2713

8-629-2917

If any number is busy, try another. If all lines are busy, try
again later in the day, or call George Scruggs (8-629-2385) and
ask for an open line. If two or more numbers ring but do not
ansver, the system 1s prcbably down. Dial the status number (8-
629-2226) to find out when the system will be back up,

If a high-pitched tone 1is heard, place the handaset into the
cradle of the coupler and perform the fcllowing sequence of
coamands.

XXXXXX Type 4in your 6 character site I.D., - it can be

found on a sticker affixed to the terminal. A
(CB) is not needed.
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System respouds to your site I.D. by printiny a
header.

#dTTY C, (BS) (CR) Set the backspace as a character ror AJ830,
or AJ630, TKu4012, Set doTTY C, (Ck) the back
arrow for TI700.
=92 COMPLEIE
ddTTY W,132 (CR) For AJ830 and AJ630, set carriagye width
ot 132 characters., The default width is
@COMPLEIE 80 characters.

ORUN BLUE,64034BLUEE,BLUEEL,10 (CR)
Initiate the demand run. Your rum I.D. 1S BLUE,

under account 640348LUEP, project BLUEPL and you
are requesting 10 SUP wminutes or processing.

DATE; 060176_TIME: 150000
System responds with the date and time. Note
that here is where the system beyins proEptiamg
for input.

@SETC,X (CR) This line suppresses printinyg of some useless
system information.

Ncw you may proceed onto processing.
6. Sessicn Termination

To terminate a desand sessioh, enter the foulowiug commands:

AFIN Tell the systea you are finishea.
RUNID; BLUE __ACCT; 64034BLUEP _PROJECI: BLUEPL
TINE: _TOTAL ———a-_CBSURS
CAU: Is0
CCLER: e __WAIT
SBC: PS=__ — =
IMAGES_READ: ————._PAGES:
START:_15:00:;00_ _JUN_ 01, 1976__FIN: 16;00 JUN 01, 1970
Systen prints out final Tun accountiny
information, then tells you it is fiuished
having nothing else to do.
ddTERM (CR) Tell the systema 1its OK to drop the line. The

carrier light should then go out., Hany up the
phone and turn the power off for the termirnal.
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Error correction Procedures

For an incorrect character, just backspace tO the incolrect
character, and retype froa that point, for the AJ330, AJbIU
and TK4012, For.the TI700, strike the bdck arrow (&) key
to sisulate a backspace, i.e. it a mistake was made fave
characters ayo, strike the Dback arrow tftive times, then
Ttetype from that foint.

To delete an entire line, strike CIBRL-X. The systesa will
give a carriage return, line feed but no additional jprcmgt,.
Just retype the entire line.
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A.

Section 5

OPEBATING INSTRUCTIONS FOR THE
BLUE PLAINS DATA STORAGE AND RETRIEVAL SYSTEM

GENEBAL INSTRUCILONS
This section contains the instructions for running the
programs of the Blue Plains Data Storage and Retrieval
Systen, If you have not yet 1read Section Four of this
manual (Introducticn to the UNIVAC 1110), do so before goiny
any further in this section.,

The remainder of this section is adividad 1nto severai
subsections, each detailing iastructions for running a
different prcgram. Within each subsection both batch and
demand execution will be dealt with. In the batch seguent,
any special inptt forms needed will be saown as well as a
sample runstream, Note for brevity the eantire rum card wiil
nct be shown: 4RUN ... will stand for an entire valiid run
card, the format of which is shown in Section Four. IL the
demand segment, an actual demand run will be shown. All
messages printed by the program are typed normally. Your
input to the program 1is preceeded »y the staunacard
solicitation character (> ).

Before any programs are executed in demand mode, the user
should copy the program library to the system teamporary fiie
TPF$. by €ntering the following command: @ CupkY
BLUEFEQG,,TPF$,
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The function of this program is the creation and maintenance
of the Master Directory which contains the configuration of
the treatment system, Because of the expected large vclume
of input, the creation of the directory is limited to bLatch
mode. The maintenance of the directory includes changing
titles or parameter names or adding subsysteas, sawmpling
staticns or parameters and is limited to demand mode.

For ease in the creation of the Master Directory, a matrix
should be drawn showing the system configuration Letfore
filling out the coding sheets. Figure V-1 shows suca a
matrix. Note there are two subsystems, with 4 and 3
sampling staticms respectively arranged across the tojp ot
the page with four different parameters. The actual entries
withir the matrix are the valid sample frequency codes.
Caution - if at a given sampling station the same actuai
paraseter is measured under different frequencies (i.e., one
is a grab, one 1is a coamposite), enter as two distinct
parameters, for instance: DOl and DO2 tor two different
measures of dissolved oxygen. This differentiation <should
also be wused where the measurements are taken using
different chemical  units, i.e. FLOW 1 measured in
gallons/hour and FLOW 2 in thousand gallons/day.

SUBSYSTEM/SAMPLING STATIONS

L -—.g-—‘
1 2 3 4 1 2 3
Baraseter
PH G G D D
DO G G
FLGCH G G G
TEMP G G G G
Bigure V-1

You are now ready to fill out the coding rorms. First,
parameter informaticn to be stored in FILEB is filled out.
The total number of parameters is coded onto FILEB Card iype
1 (Figure V-2). Be sure this number is gpight Jjustifie¢d on
the five position field (all fields should be right
justified on all ccding forms unless otherwise noted). Now,
for each of the farameters a FILEB Card Type 2 (Figure V-3)
is filled out.

Each Card Type 2 is followed by one or a number of Filie B
Card Type 3's (Figure V-4), Each subsystea/sampling station
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BLUE PLAINS PILGT TREATMENT PLANT
CARD TYPE 1 - FILEB PARAMETER INFORMATION
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Figure V-2
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BLUE PLAINS PILOT TREATMENT PLANT
CARD TYPE 2 - FILEB PARAMETER INFORMATION
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ONE CARD WILL BE COMPLETED FOR EACH PARAMETER

KEY
N5 - NUMBER OF SAMPLING STATIONS WHERE THIS PRARAMETER 15 MEASURED

Figure V-3
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BLUE PLRINS PILOT TREATMENT PLANT
CARD TYPE 3 - FILEB PARAMETER INFORMATION
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2.

where a parameter is to be measured must be regresented. Up
to four subsystem/sampling stations may be coded on a single
card. For 1more than four stations, use additional cards.
In this card, ST represeants sample frequency (sample
frequencies and sample type are used synonymously). The
mirisua and maximum values are used to:

1. Check for keypunch errors. It at a given
station values around 5 are expected, 0.0 and
10.0 may be coded as ainimum and maximum check
values. Do not make the range too tight; any
data value outside this range will initially be
re¢jected as a keypunch error.

2, Set a lower or upper limit of resolution. 1f a
particular test has a lower limit of .1, set
that as the Jlower 1limit. Then when entering
data, instead of entering .1 (an error for this
systesm) .09 may b2 entered with an accept tiag
(covered later).

Once all FILEB cards have been filled cut, begin fiiling cut
the FILEA cards which contain subsystem/sampling station
descrirtions. One FILEA Card Type 1 (Figure V-5) is tilied
out, Fhe date filled in is the starting date of a study or
blcck of information and is used to check all other dates
entered into the system. Now fill out one FILEA Card Type 2
(Figure V-6) for each subsysteam, each followed by one kILEA
Card Type 3 (Figure V-7) for each sampling station. Each
type 3 card is followed by one or many FILEA Card Type 4
cards (Figure V-8) which detail the parameters measured at
that particular subsystem/sampling station. At first the
wvhole arrangement may seem confusing; but it is really a
simple, straightforvard, hierarchical arrangement where each
card type expands upon the previous one.

When all forms are coded, they should be keypunched and
submitted for processing. Following is a saamplie rumnstreaa,
constructed from the example wmatrix on Figure V-1, Upon
successful run termination the user is informed FILEA and
FILEE are ready to use.

DEMAND PROCESSING

The demand portion of PREP is used to maintain the Master
Directory. It is a bit easier to use than the batch pcrtioa
in that the prograam “asks™ the user tor the information all
in the correct order,
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BLUE PLAINS PILOT TREATMENT PLANT
CARD TYPE 1 - FILEAR SYSTEM TITLE

SYSTEN TITLE
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THIS CARD 1S ONLY FILLED OUT ONCE
KEY
o] ~ MONTH

OR - DAY

YR - YEAR

NG 33 - TOTAL MUMBER OF SUBSYSTENS IN THIS CONFIGURRTION

Figure V-5
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BLUE PLAINS PILOT TREATMENT PLANT
CARD TYPE 2 - FILEA SUBSYSTEM INFORMATION
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ONE CARD WILL BE COMPLETED FOR ERACH SUBSYSTEM
KEY

SC - BSYSTEM CODE
NS - NUMBER OF SAMPLING STATIONS FOR THIS SUBSYSTEM

Figure V-6
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BLUE PLAINS PILOT TREATMENT PLANT
CARD TYPE 3 - FILEA SAMPLING STATION INFORMATION

9 40

S SAPLING STATION TITLE 1~
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ONE CARD WILL BE COMPLETED FOR ERCH SAMPLING STATION
KEY

53 -~ MAMPLING STATION CODE
NP - NUMBER OF PARAMETERS MERSURED AT THIS STATION

Figure V-7
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BLUE PLAINS PILOGT TREATMENT PLANT

CARD TYPE 4 - FILEA PARAMETER INFORMATION
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INFORMATION [S REPEATED BN EACM CARD 8 TINES.

FOR MORE THAN NO PARRNETERS USE MILTIMLE CHDING SMEETS

Figure V-8




The following c<xample demonstrates the options availakle to
the user for demand execution of PREP. The Master Directory
being used 1is from the current Blue Plains Pilot Treatament

Plant,
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SAMPLE RUNSTREAM FROM THE EXAMPLE MATRIX

@RUN BLUE.6403BLUEP,BLUEPL

@ADD PREP.
4
PH PPM 4
G al 0.0 10.0G A3 0.0 10.0D A4
DO PPM 2
G Al 0.0 10.0G Bl 0.0 10.0
FLOW GPM 3
G A2 30.0 300.0G B2 30.0 300.0G B3
TEMP DEGREES 4
G A3 32.0 212.0G A4 32,0 212.0G Bl
TEST DATA FOR BLUE PLAINS DOCUMENTATION
A FIRST TEST SUBSYSTEM 4
1 FIRST TEST SAMPLING STATION 2
PH G DO G
2 SECOND TEST SAMPLING STATION 1
FLOW G
3 THIRD TEST SAMPLING STATION 2
PH G TEMP G
4 FOURTH TEST SAMPLING STATION 2
PH D TEMP G
B SECOND TEST SUBSYSTEM 3
1 FIRST TEST SAMPLING STATION 3
PH D DO G TEMP G
2 SECOND TEST SAMPLING STATION 1
FLOW G
3 THIRD TEST SAMPLING STATION 2

FLOW G TEMP G

@FIN

0.0

30.0
32.0

ON FIGURE V-1

10.0D Bl 0.0

300.0

2.2.0G B3 32.0
02 04 77 2

10.0

212.0



EXAMPLE OF PREP IN ADDITION OF EXISTING PARAMETER MODE.

@XQT PREP

ENTERED PROGRAM PREP IN DEMAND MODE.

LISTING OF VALID FUNCTION CODES:

1 - ALLOWS ADDITION TO THE MASTER FILE DIRECTORY
2 - ALLOWS CHANGES TO TITLES OR HEADINGS

3 - END OF PROCESSING

H - HELP (PRINT THIS LISTING)

ENTER FUNCTION CODE FOR DESIRED OPERATION

TYPE "H" FOR HELP.

>1

kkkkkkkkkk BEGINNING ADDITION SEGMENT *hkkkkkkh

ONLY THE FOLLOWING MAY BE ADDED:
1-A SUBSYSTEM
2=-A SAMPLING STATION
3-AN EXISTING PARAMETER TO A SAMPLING STATION
4~A NEW PARAMETER

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED ADDITION.

TYPE "H" FOR HELP.

>3
®*% ADDITION OF AN EXISTING PARAMETER TO A SAMPLING STATION *%
ENTER THE CODE FOR THE SUBSYSTEM IN WHICH THE SAMPLING STATION
YOU WISH TO ADD THE PARAMETER TO IS LOCATED.

>H

ENTER THE CODE FOR THE SAMPLING STATION TO WHICH YOU WISH TO ADD

THE PARAMETER.

>gNTER THE PARAMETER NAME YOU WISH TO ADD.
:gNTE:HTHE SAMPLE FREQUENCY CODE FOR PH
SNEER THE MINIMUM EXPECTED VALUE FOR PH
>E&TER THE MAXIMUM EXPECTED VALUE FOR PH
>100.0

DO YOU WISH TO MAKE MORE ADDITIONS?
(YES=] ,NO=0(ZERO)).
>0
ENTER FUNCTION CODE FOR DESIRED OPERATION
TYPE "“H" FOR HELP.
>3
PROCESSING COMPLETED,
PROGRAM EXECUTION TERMINATING NORMALLY.
>
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EXAMPLE OF PREP IN PARAMETER ADDITION MODE.
@XQT PREP

ENTERED PROGRAM PREP IN DEMAND MODE.
LISTING OF VALID FUNCTION CODES:
1 - ALLOWS ADDITION TO THE MASTER FILE DIRECTORY
2 - ALLOWS CHANGES TO TITLES OR HEADINGS
3 - END OF PROCESSING
H - HELP (PRINT THIS LISTING)
ENTER FUNCTION CODE FOR DESIRED OPERATION
TYPE "H" FOR HELP.
>1
kkkkkhkkkk BEGINNING ADDITION SEGMENT *hkkkkkkksk
ONLY THE FOLLOWING MAY BE ADDED:
1-A SUBSYSTEM
2-A SAMPLING STATION
3«-AN EXISTING PARAMETER TO A SAMPLING STATION
4-A NEW PARAMETER ) )
ENTER THE NUMERL1C FUNCTION CODE FOR THE DESIRED ADDITION.
TYPE "H" FOR HELP.
>4
** ADDITION OF A NEW PARAMETER *#*
ENTER THE NAME OF THE NEW PARAMETER
(UP TO 6 CHARACTERS)
>BPTEST
ENTER THE CHEMICAL UNIT FOR BPTEST

(UP TO 12 CHARACTERS).
>TEST PARM ADD

ENTER THE NUMBER OF SAMPLING STATIONS WHERE BPTEST

IS TO BE MEASURED, (UP TO 9 LOCATIONS)

>1

ENTER THE CODE FOR THE SUBSYSTEM IN WHICH THE SAMPLING STATION
YOU WISH TO ADD THE PARAMETER TO 1S LOCATED.
>H

ENTER THE CODE FOR THE SAMPLING STATION TO WHICH YOU WISH TO ADD
THE PARAMETER.
>0

ENTER THE SAMPLE FREQUENCY CODE FOR BPTEST
>G

ENTER THE MINIMUM EXPECTED VALUE FOR BPTEST
>0.0

ENTER THE MAXIMUM EXPECTED VALUE FOR BPTEST
>100.0

DO YOU WISH TO MAKE MORE ADDITIONS?
(YES=1,NO=0(ZERO)).
>0

ENTER FUNCTION CODE FOR DESIRED OPERATION
TYPE "H" FOR HELP.
>3

PROCESSING COMPLETED,

PROGRAM EXECUTION TERMINATING NORMALLY.
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EXAMPLES OF PREP IN CHANGE MODE.

@XQT PREP

ENTERED PROGRAM PREP IN DEMAND MODE.

LISTING OF VALID FUNCTION CODES:

1 - ALLOWS ADDITION TO THE MASTER FILE DIRECTORY

2 - ALLOWS CHANGES TO TITLES OR HEADINGS
3 - END OF PROCESSING
H

- HELP (PRINT THIS LISTING)

ENTER FUNCTION CODE FOR DESIRED OPERATION
TYPE "H" FOR HELP.
>2
dokAkk ok kokokk BEGINNING CHANGE SEGMENT % e dedk ke ok ok ok ok ok
ONLY THE FOLLOWING MAY BE CHANGED:
1-SYSTEM TITLE
2-SUBSYSTEM TITLE
3-SAMPLING STATION TITLE
4-PARAMETER NAME

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED CHANGE.
TYPE "H" FOR HELP.
>1
THE PRESENT SYSTEM TITLE 1IS:
EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM
ENTER THE ENTIRE CORRECTED TITLE (UP TO 60 CHARACTERS).
>THIS IS AN EXAMPLE OF CHANGING THE SYSTEM TITLE
DO YOU WISH TO MAKE MORE CHANGES?
(YES=] ,NO=0 (ZERO))
>1

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED CHANGE.
TYPE "H" FOR HELP.
>2

ENTER THE CODE FOR THE SUBSYSTEM WHOSE TITLE YOU WISH TO CHANGE.
>H

THE TITLE FOR SUBSYSTEM H 1S:

LIME CLARIFICATION

ENTER THE ENTIRE CORRECTED TITLE (UP TO 36 CHARACTERS )a
>EXAMPLE OF SUBSYSTEM CHANGE

DO YOU WISH TO MAKE MORE CHANGES?

(YES=1,NO=0(ZERO))
>1

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED CHANGE.

TYPE "H" FOR HELP.

>3

ENTER THE CODE FOR THE SUBSYSTEM IN WHICH THE SAMPLING STATION
WHOSE TITLE YOU WISH TO CHANGE IS LOCATED.



>H
ENTER THE CODE FOR THE SAMPLING STATION WHOSE TITLE YOU WISH TO

CHANGE.
>0

IN SUBSYSTEM H THE TITLE FOR SAMPLING STATION O 1IS:

RAW WASTEWATER

ENTER THE ENTIRE CORRECTED TITLE (UP TO 36 CHARACTERS).
>SAMPLING STATION CHANGE TITLE

DO YOU WISH TO MAKE MORE CHANGES?

(YES=1,NO=0(ZERO))
>1

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED CHANGE.
TYPE "H" FOR HELP.

>4
ENTER THE PARAMETER 1D. YOU WISH TO CHANGE,

AS IT IS CURRENTLY RECORDED.

>BPTEST

THE PARAMETER ID. 1IS:

BPTEST

ENTER THE CORRECTED PARAMETER NAME (UP TO 6 CHARACTERS).
>CHTEST

DO YOU WISH TO MAKE MORE CHANGES?
(YES=1,NO=0(ZERO))
>0

ENTERED PROGRAM PREP IN DEMAND MODE.

LISTING OF VALID FUNCTION CODES:
ALLOWS ADDITION TO THE MASTER FILE DIRECTORY
ALLOWS CHANGES TO TITLES OR HEADINGS

END OF PROCESSING
HELP (PRINT THIS LISTING)

W N -
[ |

ENTER FUNCTION CODE FOR DESIRED OPERATION
TYPE "“H" FOR HELP.
>3

PROCESSING COMPLETED,

PROGRAM EXECUTION TERMINATING NORMALLY.

>
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1.

2.

EBUGBAN SYSTAL

The only functicn <c¢f program SYSTAT is to display all or
selgcted parts cf the Master Directory. A 1listing of the
entire system configuration, because of tne expected large
vclume of output, is limited to batch mode. If listings ror
a single subsystem, sampling staticn or paranetef aie
desired, they may ke obtained in demand mode.

EMTCH PROCESSING

cnly 1listings for the entire system configuration can be
cbtained in batch mode. Because of this, no additional
input to the program is needed. The runstreaa to produce
the entire system configuration is as follows:

dRUN‘QD'.
®ADD SYSTAT.
AFIM

The output will be arranged with the contents of FILEA
(subsystem, sampling station, parameter) prianted tirst
followed by the contents of FILEB (parameter, subsystea,
sampling station). The following examples utilize the
current Blue Plains Pilot Plant Master Directory.

LEBABD PROCESSING

If information abcut a specific subsystem, sampiing station,
cr parameter is the only thing desirea, program SYSTAT &ay
be run in demand wmode. The user is prompted for all
necessary information. The following exaample wutilizes the
Master Directory for the current Blue Plains Plant and shows
information for a single subsystem, single saampling staticn,
and single paraseters.
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EXAMPLES OF SYSTAT IN DEMAND MODE.

@XQT SYSTAT
ENTERED PROGRAM SYSTAT IN DEMAND MODE

ONLY THE FOLLOWING MAY BE REFERENCED:
1 - SUBSYSTEM INFORMATION
2 = SAMPLING STATION INFORMATION
3 - PARAMETER INFORMATION

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED INFORMATION.
TYPE. "H" FOR HELP.

>1
ENTER THE CODE FOR THE SUBSYSTEM TO BE LISTED.

>M

SUBSYSTEM CODE M ** ION EXCHANGE
THIS SUBSYSTEM CONTAINS 2 SAMPLING STATIONS.

SAMPLING STATION CODE 0 *%* ION EXCHANGE FEED

THIS SAMPLING STATION CONTAINS 2 PARAMETERS.

PARAMETER NUMBER 1 ** FLOW 1 - SAMPLE FREQUENCY CODE - G
D

PARAMETER NUMBER 2 ** PH - SAMPLE FREQUENCY CODE -
SAMPLING STATION CODE 7 ** ION EXCHANGE EFFLUENT
THIS SAMPLING STATION CONTAINS 22 PARAMETERS.
PARAMETER NUMBER 1 *%* PH - SAMPLE FREQUENCY CODE - G
PARAMETER NUMBER 2 ** ALK MO - SAMPLE FREQUENCY CODE - G
PARAMETER NUMBER 3 *%* TEMP - SAMPLE FREQUENCY CODE - G
PARAMETER NUMBER 4 *% COND -~ SAMPLE FREQUENCY CODE -~ G
PARAMETER NUMBER 5 *% TOC - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 6 ** BOD - SAMPLE FREQUENCY CODE -~ D
PARAMETER NUMBER 7 #*%* COD - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 8 *x* TPO4 - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 9 ** TKN - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 10 ** NH3 - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 11 ** NO2NO3 - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 12 ** SS - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 13 ** TDS - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 14 ** CL - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 15 #*#* S04 - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 16 ** CA - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 17 ** MG - SAMPLE FREQUENCY CODE -~ D
PARAMETER NUMBER 18 ** NA - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 19 ** K - SAMPLE FREQUENCY CODE - D
PARAMETER NUMBER 20 ** ORG ID - SAMPLE FREQUENCY CODE - G
PARAMETER NUMBER 21 #** DN TME - SAMPLE FREQUENCY CODE - G
D

PARAMETER NUMBER 22 ** PH - SAMPLE FREQUENCY CODE -~
DO YOU WISH TO LIST ANY MORE INFORMATION?
YES=1, NO=0(ZERO).
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>1
ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED INFORMATION,.
TYPE "H" FOR HELP.

>2
ENTER THE CODE FOR THE SUBSYSTEM WHICH CONTAINS

THE SAMPLING STATION TO BE LISTED.
>H
ENTER THE CODE FOR THE SAMPLING STATION TO BE LISTED.

>0

SAMPLING STATION CODE (O *=* RAW WASTEWATER

THIS SAMPLING STATION CONTAINS 2 PARAMETERS.

PARAMETER NUMBER 1 ** FLOW 1 - SAMPLE FREQUENCY CODE - G
PARAMETER NUMBER 2 *=* TEMP - SAMPLE FREQUENCY CODE - G
DO YOU WISH TO LIST ANY MORE INFORMATION?

YES=1, NO=0(ZERO).
>1

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED INFORMATION.
TYPE "H" FOR HELP.
>H

LISTING OF VALID FUNCTION CODES:

1 « LIST SUBSYSTEM INFORMATION

2 - LIST SAMPLING STATION INFORMATION

3 - LIST PARAMETER INFORMATION

H - HELP (PRINT THIS LISTING)

ENTER THE NUMERIC FUNCTION CODE FOR THE DESIRED INFORMATION.

TYPE "H" FOR HELP.
>3
ENTER THE ID FOR THE PARAMETER TO BE LISTED.
RIGHT JUSTIFIED IN THE FOLLOWING FORMAT.
XXXXXX
> TEMP
INFORMATION FOR PARAMETER TEMP
THIS PARAMETER 1S MEASURED AT & LOCATIONS.
THE CHEMICAL UNIT CODE FOR THIS PARAMETER IS DEGREES C
LOCATION # 1 * SUBSYSTEM CODE H SAMPLING STATION CODE 0
SAMPLE FREQUENCY CODE G
MINIMUM EXPECTED VALUE 13.000000
MAXIMUM EXPECTED VALUE 28.000000

LOCATION # 2 * SUBSYSTEM CODE A SAMPLING STATION CODE O
SAMPLE FREQUENCY CODE G
MINIMUM EXPECTED VALUE 13.000000
MAXIMUM EXPECTED VALUE 28.000000

LOCATION # 3 * SUBSYSTEM CODE L SAMPLING STATION CODE 7
SAMPLE FREQUENCY CODE G
MINIMUM EXPECTED VALUE 13.000000
MAXIMUM EXPECTED VALUE 28.000000
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LOCATION # &4 * SUBSYSTEM CODE M SAMPLING STATION CODE 7
SAMPLE FREQUENCY CODE G
MINIMUM EXPECTED VALUE 13.000000
MAXIMUM EXPECTED VALUE 28.000000

DO YOU WISH TO LIST ANY MORE INFORMATION?

YES=1, NO=Q (ZERO).

>0

PROCESSING TERMINATING NORMALLY - EXIT PROGRAM SYSTAT
>
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D.

1.

2.

PROGRAM DATASTORE

This program is the largest program of the systeam in teras
cf number of statements and performs the storing of the
water gd4uality data, as well as providing the user the
capability of editing any data previously entered. Data
storage may be done in batch or demand mode, but editing may
cnly be performed in demand mode.

EAICH EBOCESSING

The only function (other than end ot processing) which caan
be performed in batch mode is data entry., Before entering
intc the system, the data should be trauscribed ounto the
special data recordiny forms (Figure V-9). The torm should
be filled out in the followiny manner. The parameter and
date should be entered into the proper tields on card type
1. Then the data units composed of two character saBplingy
station code, sample ftrequency code, time (ou a twenty-tour
hour clock 0000-2359) for grab samples, the actual adta
value (including decimal point) and an accept flag (X) if
desired are entered four units per card ontc card tyje 2.
If mcre than twenty data units are to be entered tcr a
particular rparameters/date set, use another tors, drasing a
line through the empty card type 1, There should Le no
blank data units in a contiguous set i.e. 1f ten data units
are to be entered, three type 2 cards will be utilized, two
of which are full, the last one filled to column 40. Arter
entering all data units, count them and place that nusker,
pight-justified in coiumns 17-20 of card type 1.

Follow the above procedure for all data to be entered tor a
particular run. Then the following three control cards are
needed. A card with a "i1" in columsn one, a card wWith
WFINISH"™ in columas 1 to 6, and a card with an "8" in coluan
cne. These cards mean start data entry, finished with data
entry, end of processing respectively.

There is no real 1limit to the amount of data that can be
entered with a single run but should be kept to around 500~
3000 cards because some keypuanching mistakes wilil cause the
run tc abort, disregarding all data atter the Bistake.

The following sample runstream shows data for three
parameter/data sets,

DEMAND PROCESSING

This program is structured so that not oniy data entry tut
also data edit may be performed in desand mode. This @mocde
cf operation is useful in that a data entry person may enter

directly and correct the wvater gquality data on & daily
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BLUE PLAINS PILOT TREATMENT PLANT
PARAMETER DATA RECORDING FORM

(A TYPE )
11 14 17
Pt p—ty -
ram. 10 [] ]m NG .ORTA
1.0. H H H Houn
- — -
A A A 4 4 P on BFED o IS PR
CARD TYPE 2
26 31 N4 46 Sl 50 64 66 71
—d o }— et e @ }=—d - e, o = - 1 -
b ] s]vie :MI |9 [T || OATR X[ (1] ] DATR x| b lam gl 3 [C]ORTR
cn HcH i elen HcH = £len HcH Hwue el HcH =
— L - ] i g [ < 1 -
i an PPN Addoaknd oA A 4 Ml o I oo EFEPUEN o BF S NP ID U U U WY P ey B o BV SR an EV VIV S B A G W S 4 P s B e SR o BN P N U Y
— - == - _ = == —
i a0 2 1 4 0 0 v a0 2y A - IFEPEE o PP A T U P wn B on PRI U an EPET A S S U S U P o B o B NEITEN an B EPU U S TR
] - L | — == [ ] [
PN e B on B EFEIEN oo EPU U U U P S " o EVEPATEE v BT U0 U0 U U W P e I s PO ST u S VO S S 0 U S WY P e B s B RV e EEP U N N WP SR R
- - C T ] T - - - -
P v B o EPEPEPE o PR U U P o B o PP o PP U » " M e P A WY M B o PP o SR A Y
S ped e - - - — —
A A A A 4 4 4 a2 P e O o EPUPUEY d 4 A A 4 4 - PP on HP U S P e B o EEPEEEEPEE o SR EP VP U WP
KEY

53 CO - SAPLING 3TRTION CODE
SC - WMPLE FREQUENCY CODE
Xr - ACCEPT FLAG FOR OUT OF RANGE ORTA

A MAXINUM OF 20 OATA UNITS CAN BE COOED ON THIS FORM
FOR AQDITIONAL ORTA UNITS, USE ANOTHER FORM

Figure V-9




basis, thus avciding large data backlogs due to k2 ypuncaling
delays. .

When executing in demand mode, program DATASTORE prompts for
a function code. Two of the nime possible function codes
have already been amentioned in the description of tatch -
processing, 1 for data entry and 8 for end of processing.
They are used identically in demand mode. Of the remaining
seven function codes, six are utilized in editing the data
with the seventh being reserved for HELP.

As previously mentioned, data entry in demand mode 1s
performed essentially the same as is done in batch, ihe
data 1is coded onto the data entry forams; but instead of
being keypunched and submitted tor batch processing, they
are entered directly into the proygram. The user is prompted
for all information in the proper order. Mistakes in codinyg
or typing are caught right away and may be immediately
ccrrected. Exiting trom the data entry function is done by
typing WFINISH® when prompted for a parameter 1I.D.,
similarly to usimng the "FINISH"™ card in batch processiag.
The user may then enter code 8 tor end of processinyg or way
choose cne of several editing functions,

The six editing functions (codes 2 through 7) may be dividea
into two general categories. 1In an jtem edit, caly a single
data value, defined by a unique data/time and
subsystem/sampling station is desired. This is opposed to a
sequentjal edit where a set of data values, within a given
dates/time period at any number of subsystem/sampiing
stations may be desired. Both item and sequential edits are
related in that once a function code is entered, only a
single parameter may be specified. If data for more than
one fparameter needs editing, multiple function codes would
be wutilized with all editing tor a given function keing
finished before beginning on the next fuaction.

For either.item or sequential edits,three different types of
edits may be performed. Replacement allows the correction

of value from the data base. Rgstoration allows the return
of a deleted value to the active data base.

A tyfpical case where replacement would be used is where the
user enters one or several data items as being sampled at HU
when they vere actually taken at HY9, assuming HO and HY are
both valid sampling stations for the parameter im yuestion.
The previously entered HO w®may be changed to HY9. The
following fields may be replaced.

Eield Description

1 Month - 2 Digits
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Day = 2 Diyits
Year - 2 bLigits
Time =- 4 Digits
Subsysten/sa wpling

Stations - 2 Characters
Frequency Code - 1 Chatracter
Actual Data Value - Up to 12
Digits with decimai Epgint

U E ey

~ O

Deletion of cne or several data items would be desirawle it
they had been entered as the wrong parameter, 1.€. data tor
FLOW 1 1is 1inadvertantly entereu as FLOW 2. All erroneous
data wculd be deleted, then correctly enterea using the gata
entry functiorn, If one or several data iteas wele
mistakenly deleted, they may be restored to the data kase by
use cf =ither restcration functiou,

The following function codes have been assigned to €each ot
the editing functicns.

- Item Replacement

- Item Deletion

- Item BRestoration
Sequential Replaccment
- Sequential Deletiomn

- Sequential Restoratiou

N E W
[}

The remaining function code is “H" for HELE. If entered
vhen (rcmpted for a function <coae, a list o1 allowaple
function codes will be displayed, tollowed by a new function
code froampt.

The following example demonstrates several of the fuanctioans
which can be utilized in demand wode. Note 1n data entry
the number of data units has not been right justifiea so
instead ot | data urnit the program is expectinyg 100. ilhe
"fix" for this mistake is to enter “oEOF"™ when prompted for
additional data units., The program will complain about .tue
end of file but it willi allow continuation of data entry and
will properly entér the data values.
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@XQT DATASTORE

ENTER FUNCTION CODE -~ TYPE "H" FOR HELP
>H

LISTING OF VALID FUNCTION CODES:

- DATA ENTRY BATCH OR DEMAND MODE
-~ ITEM REPLACEMENT DEMAND MODE ONLY
- ITEM DELETION DEMAND MODE ONLY
= ITEM RESTORATION DEMAND MODE ONLY
SEQUENTIAL REPLACEMENT DEMAND MODE ONLY
= SEQUENTIAL DELETION DEMAND MODE ONLY
- SEQUENTIAL RESTORATION DEMAND MODE ONLY
- END OF PROCESSING BATCH OR DEMAND MODE
- HELP (PRINT THIS LISTING) DEMAND MODE ONLY

XNV WN -~
’

ENTER FUNCTION CODE -~ TYPE "H" FOR HELP
>1

#kk%k% D A TA ENTRY F UNCTTION *aann

ENTER PARAMETER 1.D., DATE AND NUMBER OF DATA UNITS TO FOLLOW AS FOLLOWS:
XXXXXX MM DD YY XXXX

> LIME 09 01 75 1

ENTER A LINE OF DATA WITH ! DATA UNITS

>H5 G 0710 80.0

ENDING DATA ENTRY FOR LIME, 9/ 1/75 - SUCCESSFULLY ENTERED 1 DATA UNITS
ENTER PARAMETER I.D., DATE AND NUMBER OF DATA UNITS TO FOLLOW AS FOLLOWS:

XXXXXX MM DD YY XXXX
> LIME 09 02 75 1

ENTER A LINE OF DATA WITH 4 DATA UNITS
>i5 G 0710 160.0

ENTER A LINE OF DATA WITH 4 DATA UNITS
>@EOF

UNEXPECTED END OF FILE REACHED WHILE PERFORMING DATA ENTRY FUNCTION FOR LIME, 9/ 2/75
ENDING DATA ENTRY FOR LIME, 9/ 2/75 - SUCCESSFULLY ENTERED 1 DATA UNITS
ENTER PARAMETER 1.D., DATE AND NUMBER OF DATA UNITS TO FOLLOW AS FOLLOWS:

XXXXXX MM DD YY XXXX
> LIME 09 03 75 1



L9

ENTER A LINE OF DATA WITH 1 DATA UNITS
>H5 G 0711 85.0

ENDING DATA ENTRY FOR LIME, 9/ 3/75 - SUCCESSFULLY ENTERED 1 DATA UNITS

ENTER PARAMETER I.D., DATE AND NUMBER OF DATA UNITS TO FOLLOW AS FOLLOWS:

XXXXXX MM DD YY XXXX
>FINISH

SUCCESSFUL TERMINATION OF DATA ENTRY FUNCTION

ENTER FUNCTION CODE - TYPE "H" FOR HELP
>2

#kkk% I TEM REPLACEMENT F UNCTTION ®kkxa

ENTER PARAMETER I.D, AND DATE/TIME AS FOLLOWS:

XXXXXX MM DD YY HHMM
> LIME 09 03 75 0711

ENTER THE SUBSYSTEM/SAMPLING STATION TO BE
>HS

RECORD FOUND MO DA YR TIME SS F VALU
9 3 750711 H5 G 85.00

DO YOU WISH TO PERFORM A FIELD BY FIELD ED
>YES

WHEN YOU ARE FINISHED EDITING THI1S RECORD,

ENTER FIELD TO BE EDITED

>TIME
INVALID FIELD SPECIFIED -~ T - REENTER WHEN
ENTER FIELD TO BE EDITED

>4

ENTER CORRECT VALUE FOR FIELD 4
>0710

ENTER FIELD TO BE EDITED
>0

CORRECTED RECORD MO DA YR TIME SS F

REPLACED
E
0000

IT?

ENTER O (ZERO) FOR RECORD FIELD TO BE EDITED

PROMPTED

VALUE

9 3 75 0710 H5 G 85.000000



IS THIS RECORD 0.K.?
>YES

SUCCESSFUL TERMINATION OF PREVIOUS FUNCTION

ENTER FUNCTION CODE - TYPE "H" FOR HELP
>3

#hdd4 I T EM DELETTION F UNCTTION #aana

ENTER PARAMETER I.D. AND DATE/TIME AS FOLLOWS:

XXXXXX MM DD YY HHMM
> LIME 09 03 75 0710

ENTER THE SUBSYSTEM/SAMPLING STATION TO BE DELETED
>HS

RECORD FOUND MO DA YR TIME SS F VALUE

9 3 75 0710 HS G 85.000000

DO YOU W1ISH RECORD TO BE DELETED ?
>YES

RECORD DELETED

SUCCESSFUL TERMINATION OF PREVIOUS FUNCTION

ENTER FUNCTION CODE - TYPE “H" FOR HELP

>4

hMaa%® ] TEM RESTORATION FUNCTTIO

ENTER PARAMETER 1.D. AND DATE/TIME AS FOLLOWS:

XXXXXX MM DD YY HHMM

> LIME 09 03 75 0710

ENTER THE SUBSYSTEM/SAMPLINC STATION TO BE
>HS

RESTORED

N Ratan
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RECORD FOUND MO DA YR TIME SS F VALUE
9 3 750710 H5 C 85.000000

DO YOU WISH RECORD TO BE RESTORED 7
>YES
RECORD RESTORED

SUCCESSFUL TERMINATION OF PREVIOUS FUNCTION

ENTER FUNCTION CODE - TYPE "H" FOR HELP
>5

Akadt 5 E Q UENTI AL REPLACEMENT F UNU CTTION *thhs

ENTER PARAMETER I.D. AND DATE/TIMES AS FOLLOWS:

XXXXXX MM DD YY HHMM MM DD YY HHMM
> LIME 09 01 75 0710 09 03 75 0710

ENTER NUMBER (3 DIGITS) OF SUBSYSTEM/SAMPLING STATIUNS T0O BE REPLACED
> 1

ENTER TRHE 1 SUBSYSTEM/SAMPLING STATIONS TO BE REPLACED AS FOLLOWS:
XX XX XX XX caceo

>HS5
RECORD FOUND MO DA YR TIME SS F VALUE

9 1 75 0710 H5 G 80.000000
DO YOU WISH TO PERFORM A FIELD BY FIELD EDIT?
>NO
RECORD FOUND MO DA YR TIME SS F VALUE

9 2 75 0710 H5 € 160.00000

DO YOU WISH TO PERFORM A FIELD BY FIELD EDIT?
>YES

WHEN YOU ARE FINISHED EDITING THIS RECORD, ENTER 0 (ZERO) FUR RECORD FIELD TO BE EDITED

ENTER FI1ELD TO BE EDITED

>7

ENTER CORRECT VALUE FOR FIELD 7
>80.0

OR

"ALL"
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ENTER FIELD TO BE EDITED
>0
CORRECTED RECORD MO DA YR TIME SS F VALUE
9 2 75 0710 5 ¢ 80.000000
IS THIS RECORD 0.K.?
>YES

RECORD FOUND MO DA YR TIME SS F VALUE
9 3 75 0710 K5 G 85.000000

DO YOU WISH TO PERFORM A FIELD BY FIELD EDIT?
>YES

WHEN YOU ARE FINISHED EDITING THIS RECORD, ENTER O (ZERO) FOR RECORD FIELD TO BE EDITED

ENTER FIELD TO BE EDITED

>4
ENTER CORRECT VALUE FOR FI1ELD 4
>0910
ENTER FIELD TO BE EDITED
>7
ENTER CORRECT VALUE FOR FIELD 7
>80.0
ENTER FLELD TO BE EDITED
>0
CORRECTED RECORD MO DA YR TIME SS F VALUE
9 3 75 0910 HS G 80.000000
IS THIS RECORD 0.K.?
>YES

SUCCESSFUL TERMINATION OF PREVIOUS FUNCTION

ENTER FUNCTION CODE - TYPE "H" FOR HELP
>6

khkad S EQUENTIAL DELETTION FUNCTTION #*raks

ENTER PARAMETER I.D. AND DATE/TIMES AS FOLLOWS:
XXXXXX MM DD YY HHMM MM DD YY HHMM
> LIME 09 01 75 0710 09 03 75 0910
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ENTER NUMBER (3 D1GITS) OF SUBSYSTEM/SAMPLING STATIONS TuU BE

> 1
ENTER THE
XX XX XX XX ocoees
>HS

1 SUBSYSTEM/SAMPLING STATIONS TO BE

RECORD FOUND MO DA YR TIME SS F VALUE
9 1 75 0710 U5 G 80.000000
DO YOU WISH RECORD TO BE DELETED ?
>NO
RECORD FOUND MO DA YR TIME SS F VALUE
9 2 75 0710 H5 G 80.000000
DO YOU WISH RECORD TO BE DELETED 17
>YES
RECORD DELETED
RECORD FOUND MO DA YR TIME SS F VALUE
9 3 75 0910 H5 G . 80.000000

DO YOU WISH RECORD TO BE

>NO

DELETED ?

SUCCESSFUL TERMINATIUN OF PREVIOUS FUNCTION

ENTER FUNCTION CODE -~ TYPE "H" FOR HELP

>7

ka4 S E QU ENTTIAL

ENTER PARAMETER I.D.

RESTORATION

AND DATE/TIMES AS FOLLOWS:

XXXXXX MM DD YY HHMM MM DD YY HHMM
> LIME 09 01 75 0710 09 03 75 0910

ENTER NUMBER (3 DIGITS) OF SUBSYSTEM/SAMPLING STATIONS TO BE

> 1

ENTER THE
XX XX XX XX se0cce
>HS

I SUBSYSTEM/SAMPLING STATIONS TO BE

DELETED

DELETED AS FOLLOWS:

F UNCTTI O N *thks

RESTORED

RESTORED AS FOLLOWS:

OR

OR

"ALL"

L1 ALL"
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RECORD FOUND MO DA YR TIME SS F VALUE
9 2 75 0710 H5 G 80.000000

DO YOU WISH RECURD TO BE RESTORED ?

>YES
RECORD RESTORED

SUCCESSFUL TERMINATION OF PREVIOUS FUNCTIUN

ENTER FUNCTION CODE - TYPE "H" FOR HELP
>8

PROCRAM EXECUTION IN DEMAND MODE TERMINATING NORMALLY

>



E.

1.

PBOGEAK EERGEN

The function of this program is to yenerate LeLCcIts
containing statistical summaries of the information stored
in the database file BPDATA. Two types ot report fcrmats
may be specified, one arranged by subsystems and the otaer
by [parameters. Both types may be obtaincu either with or
without rav data listings. Summary regports, which utiiize
all data stored tor a specific time perioua, are limited to
batch mode due to the length of the printed rejort.

BAICH PROCESSING

a1l function <codes may be utilized in batch mode; however,
the first four functicn codes, sSpecifying Sukwary repoits in
either fparameter or subsystem format and either with or
without raw data listings, are restricted to batch mode
only., This 1is necessary because the amount of data to be
printed would involve a lengthy terminal sessicn if priuted
cn a demand terminal.

By completiny the Report Request Form (Figjure Vv-10}) and
punching the appropriate cards, it is possibie tor the user
to request any of the desired reports in batch mode. For
example, if a parameter report for FLOW 1 without raw data
listings at all locations is reguestea tor the wcnth of June
1375, the form would be complet2d as in Figure V-10. Note
that cnly the card type 3 tor parameter reports is
completed. If the report format was tc be by subsysteas,
card type 3 for subsystem report woula be coupleted insteaa.
The runstream to produce reports in batch mode is as
follcws:

dRUN
®ALD BEPGEN,
(function code)
(beginning/ending date tise)
OFIN

The following examples demonstrate the use oL program REPGEN
in batch mode execution.
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BLUE PLAINS PILOT TRERTMENT PLANT
REPORT REQUEST FORM

CARD Tree |
CARD TYPE 2
L] i 9 s 10 1
w o Hm e Hwe o Fjm [ue O
H H B o M o R e R ou -
- - s - - = - - -
©.6110,i H 7. sHo s ccrdo 0, ikt 2.5,
CARD TTPE 3 - PRRANETER REPERTS
1 $ 10 2 0B 0 % 3 ¥ 8 51 Sy
oy am s i s B 1o B0 [0 [os s s o s [ Hoes [
- - - - - e - - e et - - - - -
FLo 1 H.H. JHoH.o 1.1, Nl = BN = B N = N I
CARD TTPE 5 - SURSYSTEM REFORTS
7.8 11 13
s EPHECESECH B E CEI Y
=hElalialisiialialisiielisii=li=li
g pf =g - g e
S - - - - -
xeY
FC - FUNCTION CHDE
ne - Ma™
on - oY
™ - TEm
1€ - 24 MBUR CLOCK TIME
AC PLAC - TES: INCLUOE GUT 8F RANGE OATA
NO Bt GLANK: OO NOT INCLUDE GUT & AANGE OATA
PARN. 1.0. - PARAIETER | .0.
NP LOE - MPEER BF SUBSTSTEN/SAPLING STATIONS
78 & REPORTED @R
gs - msrwmm ING STATION CBDE
M 5T - MIRER OF SANPLING STATIONS T8 B2
REPERTED @R “ALL°
st - SATLING STATION CEDE

Figure v-10
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>@SETC 1
>@XQT BLUEPROG.REPGEN
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EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM
DATA STORAGE AND RETRIEVAL SYSTEM

PROGRAM REPGEN
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EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

REPORT PERIOD
7/ 1/75 0000 THRU 11/17/77 1625

OUT OF RANGE DATA INCLUDED
SUBSYSTEM H - LIME CLARIFICATION
SAMPLING STATION 0 - RAW WASTEWATER
ARITHMETIC STANDARD GEOMETRIC SPREAD
N MINIMUM MAXIMUM MEAN DEVIATION MEAN FACTOR
AKRRRXR KARANKKRARRR ARKRARRARARR ARRARARRRARK RAARARRRRAAR ARARARRRAAAR ARKRAX
FLOW 1 1092 18.0000 38.0000 34.9835 «372609 34.9768 1.021
GPM
TEMP 92 22.0000 28.0000 25.8859 1.40271 25.8471 1.057

- DEGREES C



EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

REPORT PERIOD
7/ 1/75 0000 THRU 11/17/77 1625
OUT OF RANGE DATA INCLUDED

SUBSYSTEM H -~
SAMPLING STATION 1 -

LIME CLARIFICATION
SCREENED RAW WASTEWATER

8L

ARITHMETIC STANDARD GEOMETRIC SPREAD

N MINIMUM MAXIMUM MEAN DEVIATION MEAN FACTOR

KEAAKR RRKRARKAIKAK ARRRKARRRRRR ARARRARARIRKR AANRAAARRARR ANKKAARARAAR KAAAKE

PH 540 6.70000 7.60000 7.18555 .123934 7.18446 1.018
UNITS

ALK MO 545 70.0000 170.000 131.917 16.5208 130.782 1.145
PPM

ToC 64 33.9000 100.300 62.5109 12.9056 61.1950 1.234
PPM

BOD 63 56.0000 116.000 81.9778 12.7184 81.0090 1.169
PPM

coD 64 123.000 290.000 204.078 36.8197 200.681 1.206
PPM

TPO 4 63 5.10000 18.6000 13.4565 2.44450 13.2014 1.231
PPM

TKN 60 8.40000 25.4000 16.9250 3.24626 16.6040 1.223
PPM

NH3 64 7.90000 22.2000 15.5500 2.94743 15.2689 1.216

PPM



6L

NO2NO3
PPM

5SS
PPM

VsS
PPM

CA
PPM

FE
PPM
PPM

AG
PPB

AS
PPB

BA
PPB

Ch
PPB

CR
PPB

cu
PPB

HC
ppPB

64

64

64

52

52

50

23

24

24

23

24

23

24

000000

56.0000

38.0000

28.0000

. 740000

5.40000

1.30000

.500000

60.0000

350000

6.00000

38.0000

.350000

« 600000

136.000

106.000

44.0000

2.57000

9.20000

7.30000

4.50000

269.000

4.35000

26.0000

105.000

2.00000

.843750-01

100.187

72.4375

36.0577

1.32135

7.20200

4.15087

1.82083

166.208

1.83391

14.7083

57.8696

.822917

.820738-01

19.6241

13.9362

3.77512

«410972

930769

1.61177

.878229

58.4711

.981880

5.66821

17.0622

.359426

.193727

98.1702

71.0445

35.8616

1.26355

7.14368

3.82183

1.63386

154.220

1.60628

13.6220

55.7747

.760308

2.790

1.231

1.225

1.112

1.349

1.137

1.547

1.625

1.524

1.726

1.506

1.311

1.492
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MN
PPB

PB
PPB

SE
PPB

ZN
PPB

F
PPM

MBAS
PPM

HRDNSS
PPM

CN
PPB

PHENOL
PPB

24

24

17

24

18

90.0000

7.60000

5.00000

67.0000

430000

2.50000

102.000

7.00000

3.40000

368.000
50.3000
5.00000
173.000
760000
2.50000
128.000

7.00000

3.40000

153.750

17.2833

5.00000

124.917

«595000

2.50000

115.889

7.00000

3.40000

31.7605

9.98201

. 000000

27.7816

« 233345

.000000

6.58778

»000000

.000000

147.904

15.2910

5.00000

121.585

«571664

2.50000

115.709

7.00000

3.40000

1.307

1.616

1.000

1.280

1.496

1.000

1.059

1.000

1.000
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EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

REPORT PERIOD
7/ 1/75 0000 THRU 11/17/77 1625

OUT OF RANGE DATA INCLUDED
SUBSYSTEM H - LIME CLARIFICATION
SAMPLING STATION 2 - COLUMN AND FILTER BACKWASH RECYCLE
ARITHMETIC STANDARD GEOMETRIC SPREAD
N MINIMUM MAXIMUM MEAN DEVIATION MEAN FACTOR
AKKRAR RANKARAKRRKRAR RARRRARAKARAKN KAARAAANKRARL ARKAKAAKRNARNR Ahkhhhkhhkhkakk hhkhhkk
FLOW 1 190 2.00000 5.50000 4.96579 .293381 4.95193 1.088
GPM
KW HRS 92 5.80000 24.7000 13.0000 4.87571 12,0997 1.472

KWH



Z8

PH
UNITS

SS
PPM

TS
PPM

LIME
LBS

FE ADD
GAL

FE CNC
LBS/GAL

FE DLN
GAL

FE FED
ML/MIN

SUBSYSTEM H

REPORT PERIOD

OUT OF RANGE DATA

SAMPLING STATION 5 -

N

1084

64

62

59

83

84

1091

MINIMUM

7.90000

1252.00

1723.00

80.0000

4,00000

3.40000

44.0000

.000000

MAXIMUM

11.3000

3124.00

3461.00

160.000

10.5000

3.40000

180. 400

720.000

EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

7/ 1/75 0000 THRU 11/17/77 1625
INCLUDED

LIME CLARIFICATION

FLOCCULATION TANK

ARITHMETIC

MEAN

9.96852

2400.94

2692.23

103.051

5.99398

3.40000

95.2286

225.927

STANDARD

DEVIATION
Rhkhkhkhkh hkikkhhhkhhkhhhhk RARKKRRKRARRk AXRRARAKRA Ak AARAAkARAkhh AhARAAhkhRhkk kkkkik

«276929

367.165

333.889

36.5426

1.52220

.000000

18.2461

57.0682

GEOMETRIC

MEAN

9.96450

2370.18

2670.59

97.6848

5.83530

3.40000

93.5172

216.921

SPREAD
FACTOR

1.029

1.182

1.139

1.372

1.251

1.000

1.215

1.388



EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

REPORT PERIOD
7/ 1/75 0000 THRU 11/17/77 1625
OUT OF RANGE DATA INCLUDED

LIME CLARIFICATION
LIME CLARIFIED EFFLUENT

SUBSYSTEM H -
SAMPLING STATION 7 -

€8

ARITHMETIC STANDARD GEOMETRIC SPREAD

N MINIMUM MAXIMUM MEAN DEVIATION MEAN .FACTOR

Ahkhkhk ARARKRKRKRKAR RRAKKRRKAARKARR AXRRKXRRANNK AAKNKRAAKRIRAAR AhARAkAkRXkRRAk AhkAkhk

ALK MO 545 76.0000 194.000 135.046 20.1220 133.517 1.165
PPM

TOC 63 9.00000 33,3000 19.1397 4.44590 18.6028 1.280
PPM

BOD 62 14.5000 42.8000 25.7726 6.48239 24.9919 1.285
PPM

coD 54 35.7000 108.000 58.0167 14.0354 56.4456 1.265
PPN

TPO4 64 .650000 2.90000 1.22312 .382195 1.17452 1.322
PPM

TKN 61 5.00000 18.4000 11.5131 2.05990 11.3192 1.211
PPH

NH3 64 5.70000 15.1000 10.6125 2.00226 10.4175 1.219
PPM

NO2NO3 64 .000000 600000 . 151562 .109823 .152099 1.872

PPM



v8

SS
PPM

vss
PPM

CA
ppPM

FE
PPM

MG
pprM

AG
PPB

AS
PPB

BA
PPB

CD
PPB

CR
PPB

cu
PPB

HG
PPB

MN
PPB

63

63

51

49

50

4.00000

2.00000

43.0000

.150000

3.30000

.140000

1.60000

55.0000

+550000-01

2.20000

8.00000

. 800000

3.90000

37.0000

21.0000

60.0000

.830000

6.90000

. 140000

1.60000

55.0000

«550000-01

2.20000

8.00000

. 800000

3.90000

16.7302 8.03863
9.57143 4.32440
50.2588 3.82211
«309592 .143715
5.56600 .827984
.140000 .000000
1.60000 . 000000
55.0000 .000000
«550000-01 . 000000
2.20000 . 000000
8.00000 . 000000
.800000 . 000000
3.90000 . 000000

14.8265

8.46872

50.1180

.284899

5.49788

140000

1.60000

55.0000

«550000-01

2.20000

8.00000

. 800000

3.90000

1.674

1.711

1.078

1.482

1.178

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000
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PB
PPB

ZN
PPB

PPM

ALK P
PPM

540

« 290000

8.00000

.410000

20.0000

« 290000

8.00000

.660000

120.000

. 290000

8.00000

535000

63.7389

. 000000

. 000000

< 1767177

12.8710

«290000

8.00000

«520192

62.3933

1.000

1.000

1. 400

1.235
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EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

REPORT PERIOD
7/ 1/75 0000 THRU 11/17/77 1625

OUT OF RANGE DATA INCLUDED
SUBSYSTEM H - LIME CLARIFICATION
SAMPLING STATION 8 = LIME SLUDGE RECYCLE
ARITHMETIC STANDARD GEOMETRIC SPREAD
N MINIMUM MAXIMUM MEAN DEVIATION MEAN FACTOR

ARAAKRR KAXKRRRAARRA RAKKARAKRAARRKR RRAAXRAKAARAXR ARARRARKRAARARAR RARKRARAAAARR hXAkkk

FLOW 1 489 5.25000 6.34000 5.25560 +652951-01 5.25522 1.012

GPM
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EPA-DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

REPORT PERIOD
7/ 1/75 0000 THRU 11/17/77 1625

OUT OF RANGE DATA INCLUDED
SUBSYSTEM H = LIME CLARIFICATION
SAMPLING STATION 9 - LIME SLUDGE WASTED

ARITHMETIC STANDARD GEOMETRIC SPREAD

N MINIMUM HAXIMUM MEAN DEVIATION MEAN FACTOR

RhRRhkhk RRAAXARRAXRAAAR Ahkhkkhkhkhhkhhhh hhkkhkhkhkkhkhhkhkh AARkAkhAAkhkkArkhr Xkhkhkhkkhkhhhkhk Akkkkk

SS 62 12560.0 31730.0 18122.4 2886.44 17918.9 1.161
PPM

TS 57 12875.0 23782.90 17911.6 2058.76 17793.0 1.124
PPYH

FLOW 2 540 .000000 501.000 205.970 44,0863 199.349 1.387
GAL

TVS 59  2208.00 7316.00 4978.73 834.201 4903.13 1.201
P PN

DN TME 16 .200000 7.30000 1.46875 1.71453 .958700 2.519
HRS

(Continues by Subsystem)



DEMAND EROCESSING

If r1eports are desired for only a speciric parameter or
subsystem, either with or without raw data liistings, pICyram
REPGEN may be executed 1in demand mode. TIne user willl be
prompted for all necessary aintormation. The tollculng
examples wutilize the Master Directory for the current biue
Flains Plant and utilize the four options that may be used
in demand processing.
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@XQT REPGEN

ENTER FUNCTION CODE - TYPE "H"

>H

FOR HELP

LISTING OF VALID FUNCTION CODES:

1 - SUMMARY REPORT BY SUBSYSTEM WITH DATA LISTINGS BATCH MODE ONLY
2 - SUMMARY REPORT BY SUBSYSTEM WITHOUT DATA LISTINGS BATCH MODE ONLY
3 - SUMMARY REPORT BY PARAMETER WITH DATA LISTINGS BATCH MODE ONLY
4 - SUMMARY REPORT BY PARAMETER WITHOUT DATA LISTINGS BATCH MODE ONLY
5 « SUBSYSTEM REPORT WITH DATA LISTINGS BATCH OR DEMAND MODE
6 - SUBSYSTEM REPORT WITHOUT DATA LISTINGS BATCH OR DEMAND MODE
7 - PARAMETER REPORT WITH DATA LISTINGS BATCH OR DEMAND MODE
8 - PARAMETER REPORT WITHOUT DATA LISTINGS BATCH OR DEMAND MODE
9 - END OF PRUOCESSING BATCH OR DEMAND MODE

H - HELP (PRINT THIS LISTING)

ENTER FPUNCTION CODE - TYPE "H"

>8

DEMAND MODE ONLY

FOR HELP

ENTER BEGINNING AND ENDING DATE/TIMES OR "™ALL"

AND WHETHER TO EXCLUDE OUT OF RANGE DATA AS FOLLOWS:
MM DD YY HHMM MM DD YY HHMM XXX OR

XXX

ALL
>ALL
ENTER PARAMETER I.D.,

XXXXXX XXX XX XX XX XX
XXXXXX ALL
>DN TME ALL

NUMBER OF SAMPLING STATIONS (3 DIGITS)
AND SAMPLING STATIUNS DESIRED OR "ALL" AS FOLLOWS:

H9
A9
19

J7

OR

EPA~DC PILOT PLANT WASTEWATER REUSE TREATMENT SYSTEM

REPORT PERIUD
4/ 1/75 0000 THRU 11/17/77 1508

OUT OF RANGE DATA INCLUDED

PARAMETER DN TME - UNITS HRS
ARITHMETIC STANDARD GEOMETRIC SPREAD
N MINIMUM MAXIMUM MEAN DEVIATION MEAN FACTOR
RRAARRE RARARARARAAR ANRARRARRANAN KRAANARAARRAR RAAARARRAARRL ARAAAAAKARAL AANAAA
4 . 300000 1.30000 775000 457347 «664521 1. 946
6 .300000 2.80000 1.23333 «937372 .909768 2,510
6 .300000 2.80000 1.31667 «85654) 1.07134 2.130
7 . 300000 3. 80000 1.67143 1.22163 1.28374 2.316



06

K7 6 300000 23.2000
L? 7 . 300000 23,2000
SUCCESSFUL TERMINATION OF PREVIOUS FUNCTION

ENTER FUNCTION CODE - TYPE "H" FOR HELP
>9

PROGRAM EXECUTION IN DEMAND MODE TERMINATING NORMALLY
>

5.76667

5.05714

8.71244

8.17187

2.39858

2.05036

4.452

4.158



F.

The function of this program 1s to 1nteractively promgpt the
user for parameter I.D., titles, symbol types, and various
other information necessary to execute the plot prograa
TYBLUE. Since the user must interact with this progyraas tc a
large extent this ©frogram wmay only be executed in demand
mode. However, if the user does not wish to 1Iemain
connected to the demand terwminal, he may specify that tae
glot program be submitted to the batch Jueue to await
exacution at a later time., Since this is an interactive
program, the user is proapted for all information necessary
for plot execution. Following is an example of a s=ample
terminal session used to generate and subamit a plot demand
execution along with the <ccamputer 1listimg ot the foaunts
plotted and the resulting plot,
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@€XQT PREPLT

ENTERED PLOT PREPROCESSOR PROGRAM,

PLOT RESTRICTIONS ARE AS FOLLOWS:

1. FIVE (5) LINES PER PLOT

2, TWO THOUSAND (2000) DATA POINTS PER LINE.

ENTER THE NUMBER OF LINES TO BE PLOTTED ON THIS GRAPH.
>1

DO YOU WISH TO USE THE EXTENDED GRID OPTION? (YES OR NO)

>NO

ENTER FIRST TITLE.

>GRARHICS DEMONSTRATION

ENRTER SECOND TITLE.

>BLUE PLAINS DOCUMENTATION

ENTER THIRD TITLE.

>PARAMETER VS TIME

ENTER Y-AXIS TITLE.

>PH

IS THE Y-AXIS A LOGC AXIS? (YES OR NO)

>NO

DO YOU WISH THESE PLOTS TO BE EXECUTED IN DEMAND MODE? (YES OR NO)
>YES

ENTER PARAMETER I.D. TU BE PLOTTED AND BEGINNING AND ENDING DATES AS FOLLOWS:
XXXXXX MM DD YY HHMM MM DD YY HHMM

> PH 04 01 75 0600 06 30 75 2359

ENTER THE SUBSYSTEM/SAMPLING STATION TO BE PLOTTED

>L17

ENTER ONE OF THE FOLLOWING LINE TYPES:

LINEONLY, PTSONLY, LINE+PTS, PARABOLA, OR PARAB+PT

>LINE+PTS

ENTER ONE OF THE FOLLOWING SYMBOL TYPES:

SQUARES, CIRCLES, TRIANGLE, +, X, DIAMONDS, 2, Y, %, OR I

>+

THE PLOT RUNSTREAM HAS BEEN EXECUTED - YOUR PLOT(S) ARE READY TO DRAW

PROGRAM EXECUTION IN DEMAND MODE TERMINATING NORMALLY

READY
READY
SYSTEM WARNING - MAX CARDS
SYSTEM WARNING - MAX CARDS
SYSTEM WARNING - MAX CARDS
SYSTEM WARNING - MAX CARDS
READY
READY

FURPUR 0026-11/17-15:13
PTIMEOUT WARNING®
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OASG,A PLOTINIO2S,
READY

OASG,A PLTC181028,
READY

OUSE &,,PLOT181028,
READY

OUSE §,,PLTC18103),
READY

$XQT BLUEPROG,TYALUE

EXPECTED rouNp
SOOI L1111}
NEXTPAGE NEXTPAGE
OPTION » oPTION ® 200 .00
TITLEL ® TITLEY ® GRAPHICS DENONSTRATION
TITLE2 & TITLE2 ® BLUE PLAINS DOCUMENTAZION
TITLE) = TITLE) & PARAMETER V8 TIME
TMIN = TMIN 4 § 78 600 )
THAX ® TMAX 6 30 73 2389 0
TLENGTHS® TLENGTN® - 11,6480
YLABEL » YLABEL ® PN
ININ  ® YMIN  ® 6,8000
VLTV I INAX ® 7,3000
YLENGTHs YLENGTNe 90,0000
YsLOG YSLINEAR .
NEXTLINE NEXTLINE
LINEONLY LINE«PTS
sQUARES .
1 8 7118 710 7,18000
2 8 778 1810 7.,30000
) $ 198 3380 7.38000
[ ]
[ ]
4« 8 078 70 7,40000
L}
[ ]
$ 8 08 2310 7.30000
¢ 5 98 110 7.30000
7T 8 978 810 7.45000
L ]
[ ]
(] $ 9 78 3310 7,38000
*
[ ]
* B 3078 730 7.48000
*
*
10 § 50 78 1810 116,000
[ J
[ ]
11§ 10 78 3310 110,000
L]
[ ]
12 8 1178 740 7,80000
L ]
*
12 81198 110 7,80000
[ ]
*
13 8 11 78 1810 7.48000
[ ]
]
14 $ 13 78 2330 7.30000
15 8 1218 7110 7.,30000
16 8 12 78 1810 7,18000
17 8 12 78 210 7,20000
10 513718 M0 7,80000
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a8
(1]
70

[ X I}

0
30
1

"

7
78
7"

1810
o

710
1810
e

‘740

1810
o
110

1810
330
710

1810
310
710
1910
a0
7o

1810
2310
710
1510
310
740
1810
a0
710
1840
310
710
1510
2310
710
1810
2310
710
1810

2310
1810
2340

710

1810
a0

710
1810
750

1840
310

710
1640
310

94

7.,38000
7.38000

7.18000
7.20000
7.20000)
748000

7,30000
7.30000
7,40000

7,30000
7,30000
7,38000

7,30000
6,90000
7,38000
7,30000
7,30000
7,80000

7,30000
7.30000
1,0000
7,20000
7.20000
7,28000
7,20000
7,20000
7.18000
7,30000
7,20000
7.30000
7,20000
7.28000
7,10000
7,18000
7.20000
7,10000
7,38000

7,30000
7,18000
1,38000

7.,28000
7,20000
7.30000
7,38000

7,30000
7.,30000
7,80000

7.40000
7.40000

7.36000
1,30000
1,80000
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0
12
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104
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103

104
108
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110
114
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11}
114

1e
116
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78
"
7%
75
78
78
il
7
7
78
7
78
7%
7

78
78
78
74

74

7
78

710

1840
a0
20

710
1810
210

710
1510
310

710
1840
2310

110
1840

o
710
1840

1310
710
1840
910
710

1830

e
110

1810
2310

710
1910
ano

710
1810

ao
710
1810
3310
710
1840
o
110

1810
2110
740

1830
a0
710

1810
3310
70

1840

95-

7,43000

7.30000
7,30000
7.60000

7.20000
7,10000
7,30000
7,30000
7,30000
7,20000
7,30000
1,30000
7,40000)

7,20000
7,40000

7.30000
7,30000
7.40000

7.20000
7,30000
7.20000
7,30000
7,40000

T.40000

7.30000
1,40000

7,20000
7,30000
7.10000
T.30000
7,20000
7,30000
7,40000

7,10000
7,30000
7,30000
7,20000
7,30000
7,00000
7,20000
17,80000

7,10000
7,20000
7,40000

7,30000
1,20000
7,40000

1,20000
7,30000
1,80000

7,80000



NEXTLINE FINISKED

FINISNED

PROGRAN EXECUTION NAS TERNINATED
OBRKPT PUNCHS

OBRKPY PRINTY

96

122

123
134
138
126

127
120
129
130
131
132
133

134
138

136
91

13
139
140

144
142
143
144
148
146

147
140
149
180

1814
182
15)
184
188

186
187
180

189
160
161
162

17

19
16

10
18
19
19
19
20
20

20
'}

7
7"

78
78
”

78
70
78
ki

"

78
785
78
"

78

78
7%
74

73
7

7

7%
78
11

0

040

740
1810
340

710

1810
10

710
1810
10

710
1810

910
1710

1510
N1e

710
1810
3310

710
1810
2310

730
1840
o

710
1840
2310

710

1810
2340

110
1840
B30

710
1810
230

710
1810
o

0

7,80000

6,90000
7.30000
7.20000
7.,80000

1,30000
7,30000
7,30000
7,20000
7,30000
7,30000
7,40000

7,30000
7,40000

7.30000
7.,40000

6,90000
6,90000
7,40000

7,20000
7,30000
7,20000
6,80000
7,10000
7.40000

7,30000
7.20000
7.3%009%0
7,40000

7,30000
7,20000
7,30000
1,10000
7,40000

7.,30000
7.30000
7.80000

71,30000
$,00000
7.30000
0300000038



L6

PH

GRAPHICS DEMONSTRATION
BLUE PLAINS DOCUMENTATION
PARAMETER VS TIME
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All of the preceding programs have numerous error checks
included in the ccde., When these checks discover errors,
either in the data or in the commands, various messages wWill
be printed to let the user know erroneous 1ntormation has
been detected. In batch mode, these checks fall intc two
categories, warnings and fatal errors. The vwarning message
will inform the user anm invalid piece of data was detected,
for exansple - invalid time specified, but will allow tae
Frogram to continue execution. A fatal error will terminate
execution of a program abnormally. This type ot error is
caused by an dinvalid piece of aata which 1s essential tor
the program to ccaotinue execution, for example - a 0
specified for the numpber of data units in program DATASTOKE
will cause a fatal error. In demand mode the error checks
are c¢nly warnings. If an error is detected in batch mode
the user is notified of an invalid entry and prompted tc re-
enter the data, These messages are all selt-explanatory.
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