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dntroduction

Thefe are innumerable occupational =situations where
detailed' acéounts of routine proceedings must be completed
and reported to the proper authorities, Current inventory
status and process contro; information play a vital role in
almoast every functioning industry. Public utilities,
including muvnicipal wastewater treatmgnt plants are no

exception,

Each = wastewater treatment Piant operator in
Massachusetts must cogplete a report containing pertinent
operational data once a month. This report is then sent for
review to the ﬁppropriate regiohal office of the
Massachusetts Division of Water Po;lution Control. This
review précéss conalsts of checking the data for errors and
obﬁious operational problems.’ In addition, all point
discharges must be monitored according to the National
Pollutant Discharge Elimination Systenm (NPDES), as
established by PL 92-500 (1972 Fedgral Water Pollution
Control Act Amendmenps). The Division engineer could wuse
the data to evaluate performance and determine the degree of
percent plant utilization. ihe problem is that this type of
individual attention is not feasible due to the number of
reports which must be reviewed each month and the 1limited

gtaff available.
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The current data management system begins with tabular
monthly operating reports prepared by the treatment plant

operator. The Division of Water Pollution Control (DWPC)

'provides a monthly operating report form fér this purpose,

but many treatment plant operators prefer to use their own
form. As a result, theée Western Regional office of The DWPC
recieves 80 operating reports with a vafiety of differeﬁt
formats each month. Report contents vary from 81 parameters
to more elaborate forms with additional parameters and

diagnostic evaluations.

After a required check of regulatory performance

requirements, the most important task of %the Division

engineer 1s to "troubleshoot®"™ <treatment plants not in

compliance with their permits, This includes a simple scan,
dnd if time permits, a more detailed examination cof the
monthly data. Due to budget cutbacks, staff layoffs, and an

ever inereasing number of permit ﬁolders; Division Engineers

.find they do not have time to proceés all of the report

forms. Each month approximately 400 report forms‘from, both
municipal and industrial dischargers must be reviewed, each
taking about an hour to completé. Ther are approximately
110 munieipai treatment piants in the State. Rapid feedback
on plant performance to aid treatment plants performing
poorly is 1mpos§ib1e.

Statement of Objlectives. The purpose of this project is to

develop a readily usabie, straightforward computer program



- capable of aiding the Massachusetts Division of Water

Pollution Control in its management of monthly reports from

wastewater treatment plants in the state. The program must

be suitable for checking wheﬁher “the plants are in

combliance with their discharge permits and be able to

-perforn simple diagnostic evaluations for certain

parameters,. It 13 hoped that the implementation of this

program will result in a more efficient management system at

decreased coasts to the state.

This project report provides a detailed description of
the program along with inférmation on usage of the computer

program. This repdrt can fuﬁction as &a users manual or

simply. provide information for future, suitable
modification.
Bepnefits of Computerized Monthly Reports. The State would

benefit in many ways from changing to an automated reporting
system. In time saved processing municipal reports alone,
110 person-hours can ‘be gained per month. The substitute
computer processing costs are  much. lower, Since
éomputerized compliance checking decrease;-processins time,
efficiency of the overall review process 1is increased and
the State will be able to resﬁond more quickly to ailing

treatment plants. 8Sinc¢e the Regional Engineers have more

time available for performance evaluation and meetinéa with‘

operatofs, STP's will run more efficiently .and unnecessary



operating expentitures may be avoided.

The computer program can be expanded to include

additional permit holders or expanded treatment diagnostics.

fomparisons between similiar treatment plant schemes could

be routinely performed by the program.

Computerized reporting will probably improve the
accuracy of the'monthly reports. The operétor may be more
consclentious in preparing reportis knowing that each

individual parameter 1is checked each month for compliance.
Double checking data in the reports will be easier, The
computér printbut scheme is set up so that operator errors
can be detected with just a quick glance. For example, an
effluent BOD of 300 {(mg/l) will éppear unusual when compared
to the months values ranging between 20 and 30 (mg/l). In
fact the c¢omputer could be .programmed ‘to do routine
statistical analysis of data in oner to eliminate

extraneous data points,

At the present time, there is no uniform monthly report
form in Massachusetts, Furthermore, the. current forms
request up to 81 pieces of information each day (see
AppendixI). Much more information 18 requested than is
necegsary for compliance checking. A computer printoﬁt
containing only relevant informaticn presented in tabular

form would be much easjier to read.



State of the Art in Monthly Performance Reporting

Wastewater treatment plant reports often contain
careless errors. Regulatory agencies spend a vast amount of
time checking for improper transcription of data, incorrect
calculation of éverages, and unsatisfactory computation of
cperational barameters. These errors may falsely present a
plant in -compliance Oor cause unnecessary paperwork to.be
sent to other regulatory agencies if the plant is spotted
out of compliance incorrectly. Errors can be minimized by

consistant updating and practice of dimensional analysis.

A national survey conducted by the U.S. Environmental
Protedtion Agency (July 1979) c¢ited improper technical
guidance as the fifth most frequent cause of poor plant
performance, This included misinformation from authoritive
sources 1including design engineers, state and federal
regulatory agency personnel, equipment suppliers, cperator

training staff, and other plant operators. Incorrect advice

from officials could result from their limited .field

experience, inaccurate operator reporting, or simply from 5

lack of good supporting data.

A similiar survey conducted in 1981 by Roberts et al
cited three potential sources of monitoring data by which
the performance of a treatment piant might be evaluated.

One source 1is the data contained in plant operating reports.



Anotheg
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source is the sampling and analyses informaticon
maintained by state regulatory agencies. The third source

is results, of analysis: performed on the samples .collected
during  an, - on-site: investigation. This survey also ranked
factors .contributing adversly to plant performance.
Misinformation, once. again, was listed as g,primary concern.

v

Passage of the Federal Water Pollution Control Act
Amendments :bf 1972 prompted Tinsley ‘and ' Andrews to
réevaluate South Carolina's methéd of processing monthly
reports. They admit that state and fedefal authorities
often request extraneous data‘ and 1ianformation on the
operation of each wastewater treatment facility. Officials
have failed to realize that extensive data cpllection
reguires both incre;sed time and resource expenditures.
Review of this data by regulatory personnel is not carried
to its fullest extent simply because of the largé quantities
processed. Once the parameters have been reviewed for

bompliance and non-complliance, the data is placed';n files,

"and generally is never accessed again. Multiple utilization

of this data could result in the savings of many
person-hours, They conclude thaﬁ' cotputer 'processing
techniqués utilizing only esséntial data would streamline

the reporting system and render it more useful.



Previous Work Done @L' the Universjity of Mﬁéﬁgﬁbﬁ;giig-

ﬁesearch began in June 1974 by_DiGiano et a1 on a computer
program to analyze treatment plant data. The output,. while
presented more clearly than existing moﬁthly reports, was
nof concise enough for general application, An  optical
scanning form was developed to aid data procesiing. A pilot
scale study oé implementation of the optical scanning
form/DTECTR program system was conducted. Three wastewater
treatment plants were 1involved in the study: Amherst,
Massachusetts (at. the time a primary treatment -plant),
Westfield, Massachusetts (an activated sludge treatment
plant), and Greenfield, Massachusetts (a trickling.filter

treatment plant).

The old optical scanning form handled four days worth

of data per sheet-two days of parameters were tightly fit'

~onto each side. No.decimal points were present to help the

operator place significant figures. Instead of a circle
response- or bubble sheet, the form was equipped with bar

responses. This type of optical scanning form is now

obsolete and cannot be processed.

Plant operators from the treatment plants inveclved in
the study completed the forms for processing and were then
askéd to comment on its format and the feasibility of the
project. The Amherst primary treatment plant operator was
not particularly impressed with the project. - Data

tabulation was not viewed as a more convienient system than



presently used. The operator did comment that the optical
scan data report sheet was a more convienient means of
reporting data. However small facilities with no ability to

manipulate process parameters were not highly served by the

project,

The Westfield, Massachusgtts treatment plant operator
was more enthus;as;ic about the value of the project. He
was convinced that the project would be a valuable teool 1in

administration and operation of his facility.

The Greenfleld, Massachusetts treatment plant operator
did not feel that the data complilation method was more
convienient than that currently usedl She coneluded that
the computer report was not extensive enough to substitute
completely for their Monthly Monitoring .Report. In order
for the monthly computer form to take the place of the
monthly monitoring report, space must be provided Ffor tpe
operatof to explain certaln conditions, request assistance,

ete.

Greenfield's operator felt that the computer form was
not parﬁicularly‘valuable for administration/operation of a
small plant such as theirs. The benefits gained were not
outweighed By the time necessary to complete it. She did
récognize the value of the program to controlling agencies.
She concluded that she would not objeét to participating in
the program since the long range benefits for the wastewater

field in general would justify the inconvience to individual



operatoras.
" This work was not maintained and as of 1981 both the
Program and the 6ptica1 scanning form were out of date,

leading to the initiation of the work described in this

report.

To date, very litple has beéen published concerning
automation of vastewater treatment plant data. A1l
references do, however, agree on the usefulness and
practicality of instituting such a computer program. It was
decided that the actual development and implementation of
the- program might not be a published research topic but
rather a task assigned to a consulting firm or research

group.

Survey of State Practices. To determine what method of

monthlj monitoring was currently used, a telephone survey of
Stafe Water Pollution Control Agenclies was conducted.
Thirteen states were chosen as the most likely to have
instituted some form of computerized monthly reporting
because of their active concern and involvment in
environmental controls. The following is a summary of the
survey findihgs. The survey results ére summarized in Table

1.

The state of New Hampshire has no computerized aid for
checking monthly operating report forms. A state official

scans each discharge report monthly. Colorado, Illinois,
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COMPUTERIiED COMPUTERIZED COMPUTERIZED
STATE . FORM- COMPLIANCE PERFORMANCE COMMENTS

GENERATION CHECKING EVALUATION
New Hampshire no no no -
Colorado no no no -
Illinois _ no no no -
Minnesota no no no --
Oregon no no no -
Washington no no " no -
Wisconsin yes no no -
Virginia yes no no -
Texas yes no no ‘ -
Maine no yes ne -
New York no yes no pending
California no yes no piiot
North Carolina no yes no -
Massachusetts no yes yes w/DTECTR

TABLE 1

RESULTS OF TELEPHONE SURVEY
NOVEMBER 1982
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Minnesota, Oregon, Washington and Massachusetts have divided
their states into regions to ease the monthly reporting
review process, They do not use computerized monthly

reporting.

The Wisépnsin ﬁepartment of Natural Resources uses the
computer to print out the required monthly forms rather than
for data review. Permit information for each tréatment
facility has been keyed intc the computer and is retrieyed
each month for compliance monitoring. Some information is
available for design referral. Operating forms are filled
out by(the operator and checked for compliance by department

personnel.

The Commonwealth of Virginia has adopted a computer
‘system .to print out monthly operating reports., As was the
case in Wisconsin, the computer 1is keyed with parameters
specific to each discharger. Virginia ;ppgars to do a more
thorough monitoring for heavy metals and other priority

pollutants. Forms completed by the operator. are checked at

the Virginia State Water Control Board Offices.

The Texas Department of Water Resources requires all
dischargers to submif reports showing monthly averages and

permit violations., If their NPDES permit requests sampling

-for a specific parameter, the Department also requires this

data. 411 information 1s entered into the computer

manually. Stored data is available for problem analysis but



is not used for compliance checking.
The Department of Environmental Protection in the state
of Maine has adopter a two form plan. The first sheet

requires the operator to 1list all mwmonthly operational

- parameters, Data on flow, s8ludge processing, secondary

treatment and chlorination are reguired. Since the form
checks for NPDES <c¢ompliance, a :section for analyzed

parameters such as pH, temperature, BOD and suspended solids

must be completed. Space is provided to give the minimum
and maximum monthly values. The second form in Maine's Plan
is a parameter "worksheet". The operator lists minimum,

maximum and average values for a given parameter. Frequency

of analysis and number of times permit levels were exceeded-

must also be inciudedﬁ This form provides valuable data on
ailing treatment plants because it gives the Departmentlof
Environmental Protection a. preliminary diagnosis +to work
from withoﬁt traveling to the facility. The values for both
forms are entered by hand into the computer and a monthly
compliance report is printed out for all treatment plénts in

the state and used in the State office for reference.

New York State and California are both in the infant
stages of computerized compliance monitoring. The New York
State Department of Environmental Conservation is in the
process of revising a préviously abéndoﬁed monitoring
dystem. Use of the program had been discontinued due to

errors 1n the data base. Following implémentation of the

12



'system, data will be entered by hand.

California's State Water Resources Control .Boafd has
recently launched a pilot program to monitor dischargers
entitled "The Automated Compliance Checking System". The
system 1s designed to test the percent removal and effluent
concentration requirements of the | waste discharging
facilities!® permit. Calirornia has about 10,000 sucp
facilites in the state. This system 1s being implemented oh
a pilot basis with three of California's nine Regiona}
Boards taking part. TUp to this tiﬁe each region had been

responsible for it's own facilities' compliance.

The state of North Carolina has, by far, the most
extensive “computer data management and review system. A
consulting engineer was hired to develop the program and an
engineer, a chemist, and three programmers were hired
specifically to implement the systeﬁ. It is ‘expected to
take three years +to complete the project. 1In additon to
compliance monitoring, the system prints out non-compliance

letters, checks on lab-technician and operator

certification, and prints out latitudinal and longitudinal

discharger 1locations. It is hoped that the program will

eventually indentify river dischargers by their 1location

relative to,nu?bepeq dijssolved oxygen monitoring stations, .
The U.S. EPA has paid little attention to

computerization 'of monpthly operating reports. A memorandum

dated August 5, 1977 was sent to all EPA Regional
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Enforceﬁeﬁf Directors detailing a form to be used 1in
computerizing Fhe, monthly monitoring process, Most
responses were agains. the implementation of such a system.
Regional‘Enfdrcgment Directors thought that a form of this
type would be too complicated. for a permitee to understand.
Tpe optical scanning form was seen as a valuable assest for
some applications, but the monthly menioring reports wbuld
not adapt easily ¢to a computerized approach. Final

evaluation of the system indicated overwhelmingly that the

. Agency was not read} for elither the form or its related

automated data entry, process.

Development of the DTECTR Program

The acronym DTECTR stands for Diagnostic Testihg of
Efficiency by Computerization of Treatment Reports. It is
the namé first aséigned to the 1975 verzion of the treatment
plant compliance checking program. A flowchart of ‘the

current DTECTR program is presented in Figure 1.

The flowchart pictured jin Figure 1 includes the
implémegtation éf an optical scanning form which is
currently‘ under development. (Thé old version of the
optical scanning form 1is included in Figure 2.) With this
form, the computer is <capable of transferring treatment
plant data from the optical scanning sheets {(as entered by
the operator) direcﬁly into specific signals the computer

can interpret. Use of this form eliminates the need for
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OPTICAL SCANNING FORM

\

Il FILES

DATA READ AND STORED

1,2,3,4

EXECUTE

DTECTR|

| |

READ NUMBER OF PLANTS, NUMBER OF DAYS
IN THE MONTH AND YEAR

]

‘ {
CALL SUBROUTINE RDFORM » READ DATA FCR STP
SELECT APPROPRIATE CODES
|
|
CALL SUBROQUTINE SECTI - USE TREATMENT CODE
TABULATE DAILIES & SIMPLE DIAG-
NOSTICS {write to file)
]
Y
CALL SUBROUTINE SECTII =4 TABULATE BOD/SS DATA
(write to file)
|
1 ,
CALL SUBROUTINE SECTIIIUSE SLUDGE & ULT. DISPOSAL CODES
'TABULATE SLUDGE TRMT. PARAMETERS
{write to file)
]
{
CALL SUBROUTINE SECTIV CHECK FOR NPDES COMPLIANCE
{write to file)
]
f .
CALL SUBROUITNE SECTY »~GRAFHICAL LISTINGS

(write to file)
]

I

STORE TH

AVERAGES IN FILE 'AVEROLD!

IS MONTH'S

| FIG
IDEALIZED DTEC

URE 1
TR FLOW DIAGRAM
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manual data processing.

Data entered on the optical scanning form is read and
stored in four separate filles. The computer also reads the
number of days in the month and the total number of plants

being processed.

Once data is stored in the prcper files, The DTECTR
program can be executed. The first of six subroutines in
the program reads data for a single plant being processed,.
The next subroutine reprints 1in tabular form, parameters

which are sampled daily and performs some simple diagnostic

calulations. The third subroutine prints BOD and suspended

. solids data for the specific days such analyses were run and

the fourth prints sludge treatment parameters in tabular
form. The fifth subroutine checks for NPDES . permit
compliance while the final subroutine graphs some design and
permit parameters vs. time. The graphs are included to
facilitate trend indentification and spot inspection.

Program Description. At the present time, the DTECTR
program is stored on the;VAi computer system located in the
School of Engineéring at the Unliversity of Massachusetts.
The FORTRAN version of the program is structured as a main
program with six separate subroutines for data manipulation.
This program structure will facilitate understanding of the
program and future modification. The program is-designed to
be easlly adaptable to most other computer systems. (It is

written in FORTRAN 77.)

17
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Data from each treatment plant scheme is coded by three

numnbers: a treatment code, a sludge processing code and an
treatment plant sludge wultimate disposal code. These
numbers control what sections of each subroutine are

applicable to each treatment facility. They are re-entered

into the computer each month.  There are five wastewater

treatment, five sludge treament, and seven ultimate disposal
options available in the program. See Table 3 for a summary

of available treatment processés included in the program.

Dezcription of Files. Four input files and three permanent
files - are gal;ed by the program for data manipulation. The
first file; "date.dat", tells the computer how many plaﬁts
are to be processed. This 1is aﬁ indication of how many

iterations must be completed t¢ process alil blanté.
Numerical assignments are given to the month, year, and

number of days in that month.

The second file, "dailies.dat", contains all values for
data collected daily. The day of the month, daily rainfall,
minimum, maximum, and average wastewater flows are included
in this sectiop. Other parameters for which file space is
provided for daily monitoring results are: recycle flows,
dissolved oxygen. ammonia, residual chlorine, mixed liquor
suspended solids, total and fecal coliform, phosphorus,
nitrogen, and settleable solids. Zeros must be entered for
da;es on which daily data are not available in order to

retain file continujty.

18
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WASTEWATER TREATMENT PROCESSES

- primary treatment
-~ activated sludge
~ modified activated sludge
«A trickling filter

- extended aeration
SLUDGE TREATMENT PROCESSES
- thickening, digestion and mechanical
dewatering
- digestion and bed drying
- thickening and mechanical dewatering
- digesticn and mechanical dewatering

- digestion

METHOD OF ULTIMATE DISPOSAL

- incineration

- landfill

- land application
- reclamation

- reuse

- ocean disposal

‘ TABLE 2
SUMMARY OF AVAILABLE TREATMENT PROCESSES
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4

The third file, "BODSS.dat", first states the number of
days' on which.BOD and suspended solids}(ssf were analyzed,
This number 7 keys th: computer to; read influent,
intermediary, and effluent BOD and SS dafa for the specified
number of days. BOD and SS are input acgord;ng to the date

of the month on which tests were done.

The "sludge.dat"™ file coatains data taken on the sludge
processing opeqétions days. Parameters required include
unit flows, solids concentration, gas production(in the case

of anaerobic digestion),pH, and time of'operation. As with

.

the BOD and S8SS file, parameters are indentified by the day

of the month data was taken. The file is also preceeded by
. j

an integer indicating the frequency of =sludge processing

data colléction.

The first permanent file, "1imi§§€dat“, holds any
n! {‘v B
103X

existing NPDES  permit requirements fo

»

r the treatment

facility with space provided additionally for plant specific

requirements, This file 1is set up sofﬁhat any number not

&

‘equal to the integer zero is eonsidered;f§° current permit

" g

value. ERNRY

3 }J ;
o

S
The final permanent permit file "averocld.dat"™ has been

created for internal use " in Section 'V of the computer

t

program and output: the graphing section. Using this file;
the subrouitne is designed to represent énefpaSt year's.

worth of BOD and SS data plus cumulative data for this year
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to Aate. A maximum of 2% months will be.displayed. When
the "avérold.éat" file contains 24 months of BOb and &3
monthly averages, the eomputef drops the earliest twelve
values. This provides file spacejfor the upcoming year's

data.

Deseription of Subroutines. The DTECTR main. program
consists of a series of commands cailing the wvarious
subroutineé. It has been written so that each subroutine
creates * one section of output. The five subroutines can bg

described as follows.

Subroutine "rdform" reads files 1 through 4. For each

plant, data is read and brought wup for active use.
Parameters are transferred consistently‘ throughout the
program via ‘common' statements. to maintain their original

variable name assignment.

Subroutine "SectI" produces output Section I of the

outpup: "Tabulation of Daily Operational Data™. A11
parameters applicable to the chosén wasté treatment. code aré
printed out in tabular form for éach day‘of the month. (See
Figure 3) Numerical averages, or totals 1in the case of
rainfall, are calculated and printéd at the bottom of each
column. The categories of treatment that can be handled by
Section I include:
-primary treatment

~activated sludge
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TARULATION OF DALLY NPERATIUNAL DATA
PLANMT NUMBER 1 ¢ SIDIFIED ALTIVATED SLULGE

I AVE, PREAK RECYC hivK] Friu CHLORIAE TOrAL FECAL AMM NU3
OAY RAINEALL FLOS# F Lk FLIw AER [ANK “bLSs SV1 RATIU RESIDGAL COLIFORM COLIFORM PHNS NIT NIT

I (inches) (mnd) (m33) (mg4)} (1ra/1) (ml/1) (ml/9)(/4ay3} (ng/1) (/7100 mk) (/100 ml) (m3s/1l} (ma/l) (ma/l)
" 0 A D A D 8 0 o e
1 L.00 1,00 4,10 2,00 " y.0 2240.0 0,00 G.u0 0.60 95.0 0.0 2,4 7.8 0.51
2 0,02 3. 14 g,40 f.00 14.4 2235.0 0.0 a,00 1.49 0,0 0,0 0.9 0.0 0,00
3 G.06 j.1u 4.40 0.00 0,0 2.0 0.00 U0 1.30 0.0 0.0 0.0 0.0 0,00
4 401 3. 03 4,20 0.0 o,V 0.0 .00 0.00 0.30 0.0 e,0 0.0 n,0 0.00
5 1,14 3.94 6,40 U.00 0.0 0,0 0,00 0.0y 0.40 0.0 0.0 0.0 0,0 9.50
[ 0.3% .t 4.0 g.00 0,0 2160,0 0,00 0,00 0,35 . 0.0 0.9 0.0 0.0 0,00
7 v, 00 2.74 4,50 0.00 [N 0.9 0,u0 0,0 1.10 150,0 0.0 0,0 0,0 0,00
[ 0,00 3,23 5,040 0,00 u,0 17100 0.00 . 0o 0.87 0.0 N 1.8 12.6 0,00
9 0,00 3,15 4,40 o.0n0 1.8 1735.0 v.00 Q.00 0.50 1000,.0 0.0 0,0 0,0 0,00

l10 0.00 1.3 4,50 n,.t0 ¢,0 1210.0 0,00 0.00 1.07 ¢.0 0,0 e.n 0.0 0,00
11 e.00 2.89 4,50 0.00 n.u B.0 0,00 0.00 0,5% 0.0 0.0 0,0 0.0 0.00
12 0.00 72.90 4.10 .00 0.0 v.n 0,00 0.00 0,45 0.0 0,9 0.0 0.0 0,00
13 0.01 2,97 4,50 0,09 0,0 1620,0 0,00 .00 0,50 0.0 0.0 0.0 0.0 0,00
14 .00 2.13 4.40 n.ng 0,0 1350,0 0,00 0,00 1.60 68.0 0.0 a.0 0,0 0,00
15 0,00 2,3% 5.00 t.00 0.0 1615,0 0,00 2,00 1.80 0.0 0.0 2.4 9,5 0,29
16 0.0 2,85 4,70 G,00 0,0 1695,0 0,09 0,00 1,10 32.0 0,0 0.0 n,0 0,00
17 V.00 2,11 5.00 0. 0u D.n 1410.0 0,00 0.00 1.50 0.0 0.4 0,0 0.0 0,00
19 0.00 2.46 5.00 0,00 0.0 0.0 (.00 0,09 1.10 0,0 0.0 0.0 0.0 0,09
19 0,03 2.4% 4,50 n,00 0.0 0.4 0,00 0,00 1.20 0.0 0.0 0.0 n,n .00

. 20 0.2% 3,30 h.00 [I L [O] 1175.0 v, 090 0,40 1.25 0.0 0,9 Q.0 0.n 0,00
21 U.63 3.33 4,990 0,00 u.0 1413,0 0.00 0,00 1.45 28,0 0,0 2.0 2,0 0,00
22 D02 2,41 4,50 0.00 G,0 1600, 0,00 0,09 1.40 0.0 0.0 2.9 o.v 0,74
23 V.00 3,21 4,00 V.00 v,0 1635,0 0,00 0,00 v,85% 170.0 0.0 0,0 0.0 0.00
24 .00 3,07 4.50 0.00 0,0 1365%.00 0,00 n.uo 1.30 0,0 0.0 0.0 0.0 0,00
25 0,0 2.hb 4,50 | 0.00 ) 0.0 J.320 [P V.65 2,0 0,0 0.0 2.0 0,00
26 L, N0 2.14 4,90 8,00 D.0 0.0 b.un 0.0 1,30 0,0 0,0 0,0 0,0 0,00
27 G.14 3,00 4,50 0,00 0.0 1475,¢ 0.00 0,00 0.60 N.0 0.0 0.0 0.0 0,00
28 o,00 2.Hb 5,40 .00 0.u 165%.0 0,00 3,00 1.30 69.0 0,9 0.0 0.0 0.00
29 H.42 2,63 ¢.0n [ [T} 1735, o.00 n.an 1.1% 0.0 9,0 4,0 15,4 0,19
30 2,00 2.96 0.0 ta00 Q.0 2030.0 0,70 n,uY 1,05 110,0 0.0 0,0 0,0 0.90
11 0,00 3,00 1,50 w.on 9.0 162,68 .0y n.un 1.50 n.o 0.0 0,0 0.0 a9,00
AVE, 3,11 2.9 4,40 3,00 23,30 152,02 0.0 n.00 1.00 191.2 1.9 2.7 11,3 0,31

FIGURE 3
l SECTION I OUTPUT




-modified activated sludge
-trickling filter

~extended aeration

It is hoped that this listing can take the place of the
current monthly operating report form. Section I also
calculates two simple diagnostic indicators: the sludge

volume index and F/M ratio for the case where secondary

‘treatment is activated sludge.

Subroutine "SectII" produces Section II of the output:
"Daily BOD, S8 Loading and Percent Removals™". ‘Tpis section
lists influent, effluent, and percent removals for BOD and
suspen&é&méolids in terms of wmilligrams/liter and pounds/day
for the day on which these tests were run. Arithmetic

averages are listed at the bottom of each column. (See

Figure 4}

Section III: Tabulation of Sludge Treament Parameters
is keyed from subroutine "SectIII". This section lists data

for  days when sludge processing units were operated,

Arithmetic averages are listed below. (See Figure 5) Sludge

treatment processes that can be handled are:
-thickening; digestion, and meehanical dewatering
~digestion and bed drying
-£hickgn1ng and mechanical dewétering
';digestion and mechanical dewatering

~digestion

23
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SECTION II OUTPUT
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Generic treatment processes rather than apecific

26

treatment methods are used so that five choices might'

encompass as many sludde treatment sc@émes as possible. For
' S

a case where a treatment scheme cannot be matched to one of
£he five choices, zeros can be substicuied for inappropr;éte
parameters. Seection III also prints .out a treatment
facility's.method of ultimate siudge disposal. Cptions
included in the program are:

~incipneration

-landfili

-land application

-reclamation

-reuse

—Bdgén disposal

i

Subroutine "SectIV" checks for NPDES permit compliance.

-Each NPDES permit parameter is prinﬁed out in the first

column, the plants' monthly maximum in the second, aﬁd the
pernit level in the third. (See Figure 6) A final column
lists the number of times the permit was exceeded. Dates of
the wviolations are not printed out s%nce'the;e aré easily
identified in the graphs presented in Section V and in - the
tabular 1listings 6f Sections I and Ii. Permit paraméters

not specified for a particular facility are shown as "0.0",
e

This section also compares overall plant flow to 80% of
design capacity. Anything over 80% is flagged as =a

"yioglation®™, This is 1hcluded ag8 an indicator that whether
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problems requiring remedial action such as increased
capacity needs or excessive infiltration/inflow may be

cccurring.

Parameters included in this section are:
-daily. and monthly effluent BOD
~daily and monthly effluent suspended_solids
-daily and monthly percent removal BOD
-daily and monthly percent removal suépended s0lids
-daily and monthly effluent phosphorus
-dailj and monthly effluent ammonia
~daily and monthly effluent nitrate
-daily and monthly total coliform
;daily and monthly fécal coliform

-daily and monthly settleable solids

Storage space has been provided for two addiitional
permit parameters. They are listed on the output aa Other
Parameter I and Other Parameter II. These Parameter
categories may be used on a plant specific basis where the
plant operator and the DWPC agree upod the parameters to
include. The program heading must read Other Parameter I
and Other Parameter II since they cannot be distinguishea on

a plant by plant basis.

The fifth ana final subroutine proauces ‘Section V of
the output: "Graphical Representation or Performance Data

and NPDES and Design Parametersa", It gives graphical

29



representatiops ;f important parameters. (See Figure T)
There are 5 graphs in this section. The first twoK grabhs
show daily effluent BOCD and' 33 concentrétions for the
current month. Data points are printed out only for days

when samples were tested.

The third graph in Section V shows daily average plant
flow and rainfall data as a function of time. Plant flow
values can be read from the lefthand side of the graph and
rainfall from the right side., Rainfall points on the graph
are indicated with a rising vertical set of points in a
'pseudo-hyetograph' fashion for easier interpretation. This
graph might give  an inication of the etrfect of
infiltration/inflow on a particular treatment plant.

The first three grébhs are positioned ‘oné under the
other so that a given day of ;ﬁe month can be read along the
same vertical line. 1In all three cases, the maximum value
foﬁ the graph has been arrived at by searching for that
month's maximum value, Values on the y-axis are also
printed for three-fourths, one half, and one fdurth or this

monthly maximum.

The same method was used to arrivé at a maximum value
for the fourth and fifth graphs in Section V; except that
this maximum value is compared to the existing ﬁermit level.
If the permit value 1is greater, it becomes the maximum

value.

30
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Gréphs 4 and 5 use calculated average monthly BOD and
SS values for the current year and the year past. At the

end of every year, the pbéviqus year's data is dropped form

storage to make room for the new year's data. Thus, between

*3 and 24 monthly averages are shown on each graph,

Specific éigggﬂﬁign of Qutput. Figures 3 through 7 give
examples of each section of printoﬁt. The format Sect1ons
I¥I, IV, and V remain thé same regardless of a change 1in
treatment or sludge code; ﬁﬁile diffefenf!pégfiohs o I and

III exist for each chosen code.

The following parameters are included in ai11l treatment
choices for Section I:
-day of the month
-rainfall - .-
“:;;erage flow
~peak flow
‘ -chlorine residual
-totai coliform
;-fecal coliform
;effluent.phosphorus
-effluent ammonia nitrogen

-effluent nitrate nitrogen

The above parameters are printed out when primary
treatment is coded in. Additional parameters included when

a ﬁrickling filter scheme has been coded are:
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~-recycle flow

-~effluent dissolved oxygen

For conventional activated sludge, extended aeration,
and modifications of activated aludgé {ie. =step aeration)
the following p#fameters are added:

-mixed liquor suspended solids
Fsiﬁdge volume index
-food/microorganisﬁ ratio

-volatile suspended solids

The Sludge Volume Index and Food to Microorganism ratio
are calculated within the the pfogram; Both mixed liquor
suspended soilds, volatile suspendea solids and F/M ratio
give an indication of the state of the activated sludge
process (ie. microorganism age, need for detention time
change}. The =sludge volume index indicates wnether the
microbial sludge is settling well enough to be properly

dewatered farther down the line.

Additional simple diagnostics and process performance
parameters could be added as a separate section. The
primary purposes of DTECTR are to make monthly reporting and
NPDES compliance checking more —efficient 8o these

diagnostics have not been included in this version.

The parameters included in Section I are similiar - to
those required by the 1974 DTECTR Program. The Western

Massachusetts Office of the State'*ﬁivision of Hater
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Pollﬁtion Control and Department ot Environmental Quality
Engineering were consulted and recommended no major changes.
All parameters required here are already included in most
individual monthly operating reports. It should be noted
that file space has not been created for inclusion or
effluents from each unit process since th;s information 1is

nbt intrinsic to the monthly compliance checking process.

Since coding of specific treatment types has not been
included in - Section II, the compuner'must determine wnat
value represents the final effluent BOD and 538
concentratioﬁa. if there 1is no value fér-the BOD from
tertiary treatment, the BOD from secondary treatment is
considered the finai effluent BOD and so on through primary
wastewater treatment. Chlorination 1is not considered

tertiary treatment.

Use of the Program

Az it exists now, the DTECTR program 1is ﬁorkable for
manual data input. With the use of cards or a CRT terminal
for keypunching, plant parameters can Be entered into their
proper files and stored indefinately. The entire month's
data from each plant must be entered together in
chronological order, However, the order of plant
arrangement need not be sequenced because the éomputer

arranges them in a prespecified alphanuperic sequence. The

plant number given at the beginning of Section I is another
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.¢code number that can be referenced back to the nameé ot the

region or municipaliy where the treatment plant is 1located.

This information is printed at the beginning of the program.

Logical abbreviations of standard names have been used
for all'variables, including those internai to the progranm,
whereyer possible. For example, the daily rainfall
parémeter is RAIN{M); with 'M' being a particular day of
the month. A list of variables along with their uszage 1in

the program is included in the appendix of this report.

Implgméﬁ&g&igg Costs. The moat significant implementation

action would involve entering treatment plant data and NPDES

permit reguirements into permanent files. In addiction to

programming costs during implementation, there are

consulting and printing fees asscociated with the optical

scanning form,

Minimal effort would be required to put DTECTR wup on
the _Division's computer system, This discussion assumes
that the Division}would have the optical =zcanning forms read
at the University of Massachusetts, Amherst rather than

purchasing their own hardware,

Once implementated, considerable costs savings will be
seeh by the Massachusetts Division of Water Pollution
Control.- An actual cost comparison between conventional

compliance report review and computerized systems is not



available becausé a full scale computerized systenm witﬂ an
optical scanging form has not as yet been implemented. A
cost compari;on, including required.‘ person-hours énd
édmbuter costs was arrived at 1in 1975 by the Western
Regional Office of the MDWPC. This branch processes
approximately 100 treatment plant reports per month. The
cost for computerized compliance checking in 197% figures
afe as follows:
Computation Costs
0.028 hr at $1000/hr 7 =$28
Printing and Storage Costs =$30
Person-power Costs
0.25 hr per review X
100 reviews X $6/hr =$15Q
Optical Scanner Rental Cost
$400/month shared amongst
thfee regional offices =$133

Total Monthly Costs for DTEUTR $341

It should be noted that this cost estimation included

the rental of an optical scanner and this is no longer
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necessaqi because reports are processed at the University of

Massachusetts, Amherst.

Fersonnel at the Western Regional Office spend about

one hour checking each treatment plant per month using the
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N

conventional mééhod. A¥ the salary rate giﬁen ,above, a
simple calculation for 100 plants yields a monthly cost of
600 dollars. The figures indicate that costs ot using the
DTECTR system éreralmost half of the currently used method.
In addition, person-hours are reduced and ‘mbre time 1is

available for the engineers to use these monthly report

resulis to improve treatment plant etficiency.
"A Look Forward

Several extensions of the current DTECTR program are

- possible. These include: (1) Optical scanning, (2)

Distributed Data Processiqg, (3) An expanced evaluation
system, (4) Non-municipal permit reporting and compliance

checking, and (5) Cost Assessment Evaluation.

Optical Scanning. | Optical -scanning is the process of
reading information from a document using an optical mark or
character reader. Common examples are score sheets for
computer graded tests. The process involves changing the
information_oh the document into specifie elctronic signals

which can be stored on computer magnetic tapes,

Optical - scanning has many advantages over  the
eonventionai means of data input. The marks entered on tﬁe
scapning form are read directly by the sc;nner onto computer
files. This eliminates 'a major factor of error in data

transcription: keypunching oversigth Data files will
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therefore -be more accdrafe and the processing time wiil be
greatly reduced. Data collection costs are reduced because

only paper and pencil are required to complete the process,.

The primary purpose of an optical scanning form is to
translate data 1into information a computer can understand.
A number of steps are necessary before the scanning. form
system can be used, First, an optical gcanning form must be

designed to suit both the operator and the programmer.

-Seeondly,5 a computer program must be written and tested to

read the data from the optical scanning form. The documents
read by the scanner and tne information i1s processed by a

computer program and organized intc an input file suitable

for use with the DTECTR program.

‘At the present time, optical scanning forms wutilize =
bubble or response cirecle format. Each tircle on the forms
corresponds to a point that can be :head by a sihgle
photocell in the scanner, There are 2961 possible points on
the optical scanning form. It is important tnat the form be
designed so0 that space is utilized efficiently, but not to
the point of clutter. The instructions must be -clear and

compatable with the scanner model being used.

Change of reporting methods to a c¢omputerized system
will be a big change for treatment plant operator. The
transition should be made as smoothly as possible. Planning

an optical scanning form with the operators! oonvienienée
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and comfort in mind is an important consideration in gaining
acceptance and mwminimizing error. Ihe UMASS Information
Processing Center has written a number of manuals to provide

guidarnce and the actual design of the optical scanning form.

An optical scanning form adaptable to the DTEUTR
Program should be arranged according to the program's input
files. Wastewater treatment daily values, BOD and suspendea
solids data(filled 1in only on applicable days) and sludge

treatment parameters should be placed in separate sections

~of - the form. Separation of the daily and non-daily

parameters should help minimize operator error. Also, both
sides of the form should be used with 1 days' values on each

side.” A preliminary mock-up of an optical scanning form is

presented in Figure 8.

Space should be provided for the operators!' signature
to certify that all entries have been enteréd correctly. A
box for operator comments should also be included. Frogram
indéﬁtifier codes, plént nhmber, treatmenf schene, and
sludge handling, must be entered each month for the plant.
A header form might be necessary to inform the computer or
informafion contained in file 1; the fotal number of plants
and ihe number of days in the month. Since the DrECTR
program wil1 be run from a CRT terminal, this information
could be eﬂtered at the time of programming by a series ot

input interactive commands.
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PRELIMINARY OPTICAL SCANNING FORM SKETCH
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Optical scanning forms are usually 8-1/2 X 11 inches in
areé,- powever, ‘the optical scanner at the University can

process optical scanning forms up to 11 X 17 inches in size.

‘The - larger sizemight be prererable because the aadi.ional

3pace can be used for directions, comments anada Dboxes in
which the data values can be written above the form's

"bubble" marks.

It should be noted that fne minimum number of optical
scaﬁning forms - pfinted by the National Computer Systems,
Ineg- is 5,000 at a cost or approximately $87.00 per 1,000.
Initial <cost of the optical scanning form design is about
$500.50; The designer must allow T weeks from the time tne
first Vdfaft of the form is sent in until the completed

optical scanning forms are delivered.

Digtributed Data Procegssing. We have assumed that monthl&
opéraﬁing reports and permit compliance checking woul
continue to be handled by the bHPC {ie. centralized). An
alternate arrangement would be to have each treatment plant
prepare the ﬁdnthly reports on their own micro-computer with
theif ownh DTECTR progranm. They, could then send tne compnﬁer

generated reports to the DWPC each month.

A centralized system 1is more economical than a
distributed system. Perhaps most importantly, a centralizea
system allows the DWPC to maintain maximum control over the

reporting/compliance process.



There are also a number of disadvantages. Mistakes can

be - made . either in completing the optical scanning forms or

in keypunching data files. There 1is a cost 1involvea in

processing the scanning forms in operator and computer time.
If the keypunch option is chosen, data processing personnel
must be hired to transcribe data to files. Both choices or
data franscriptlon to a central processing system c¢an be

inconvienient because all forms have to be present betore

the program is run,

.Distribhted monthly processing, wnile having a higher
impleﬁentation cost, has many advant;gea. A small
micro-computer could be equipped with a dynamic or
interactive progran writtén to ask the opérator for daaily
data. The computef would then file this data onto a disk
for storage. If required, the disk also could be sent to

the State along with the program output for revlew each

month.

The DTECTR Progran coulﬁ be modified to fit individuzl
plant schemes. An "APPLE"™ micro-computer can have a memory
capacity of up to 256,000 bytes. As it exists now, the
FORTRAN DTECTR program cﬁuld be run on a microcomputer. The
DTECTR program without the interactive files is contained 1in
58,000 bytes. The executable version of the program
requires approximately 36,500 bytes and the input/output
files, about 3000 bytes. if the program is too large for a
specific micro-computer, it could easily be broken down into

several smaller programs and executed separately.
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The operator would be able to enter more cost
information into the computer for report purposes or for
testing plaht.modificaton feasibility. The operator would
be ablg to enter data into files every day instead of
completing a compliance report form. The main disadvantage
toc a distributed system, however, is the high capitol cu;ﬁ
involved'in investing in mlcro-computers for each treatment
plant. a =significant investment in operation training may
also be required to teach the opera;ors to use and be
comfortable with thé micro-computers. On the other hand,
once the operators are "computer literate™, the
micro-computer could be used to pertorm a host or other
functions for the staff (automatic recording of process
parameters, inventory, maintainence records, real time
evaluation of plant performance, technical assistance and
referencing, ect.) Substantial programming time and cosats
would be incurred if individual plant modifiegtipn programs

were implemented.

Expanded Evaluation System. An expanded evaluation system
could be developed for plants not meeting their permit
requirements. Additioﬂal subrdutines would be «callea to
describe and analyze ;he nature and probable cause or the
non-compliance incident. The computer ‘could determine
whether the situation 1is unique or recurring and make

recommendations to help alleviate the problem.

Non-Municipal Permit Reporting and Compliance Checking. The

DTECTR program could be wused to check industrial waste

L



discharger permits. This would, of course, encompass a much
larger range of permit values and diagnostics, but the basic

programming ideas are the same.

Cont Assesgssment. The DTECTR program could be expanaed to be
used to complile and assess overall treatment plant
operation and maintenance costs broken ;doﬁh for operating
each wunit if desired. This would enable the MDWPC to draw
comparisons between similar plants and prepare practical

operational recommendations for saving time and energy.

4
f

Becommendations For the Future

The first step in‘implementing the DTECTR system is the
design of an optical scanning form. A preliminary version
of this form should be sent to operators to cdhpléte for a
number of months. Data from this form would be entered into
the computer manually and results sent both to the State and
back to the operator. After a few months of Division and
operator feedback, a final version of fhe optical scanning
form should be designed by the UMASS Environmental
Engineéring-?rogram and the Information Procaésing Center.
Design and printing of tne‘form will take approkimately two

months.

The Division should consider expanaing the DTECTR
program to accomidate all permit 'holdarS: municipal,

industrial and 6ther non-qunicipal dischargers.
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Conclusions
An optical scanning form for data reporting and
computer program for report .generation and o¢ompliance
monitoring are a feasible alternative to the conventional
method of monthly report checking. Benefits over the
current checking method ineclude time savings, cost

reduction, increased accuracy, more complete and legible

.reporting, and easier interpretation of data and trends. In

addition, thé DTECTR computer program can be expahdea to
include more complicated diagnostics or c¢ost information.
This would make the time spent checking reports each month

even shorter.

An optical scanning form designed with the operator in
mind, once implemented, will be easy to complete each month.
Operator feedback during the trial period will help minimize

problems farther down the line.

As computerized technology takes on more and more
filing and reporting tasks, it is inevitable that some ﬁypc
of computerized system be implemented to complete the
menthly compliance checking of wastewater treatment plant
report forms, The DTECTR/QOptical Scanning form syStem is a
practical, feasible method to meet current objectives and to

provide a basis for future expansion.
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MONTHLY REPORT Cuay or Town
WASTEWATER TREATMENT PLANT Month 18

Chist Opsratar

pH RECIARCULATION (MGD) SAND FILTERS OR LAGOONS
AIR To Aot MIXED T Total
gl Raw primary | tixed | Finat SUPPLIED Trickiin Acxa::ed LIQUOR A‘::lraels Unst ooc:; :
O ) Sewage | Effiluent | Liquor | Efftuent {CFm) Fi!lm‘s9 Sludge SETY:'E;:IUTV Dos‘ed Numbers (MGD} 3
37 lze se 20 41 42 43 44 i 46 47 og
1 1
2 2
[ 3
4 4
5 5
6 6
1 7
g 8
9 9
10 10
n 11
12 12
13 13
14 14
15 15
16 16
17 i
12 18
19 19
20 20
2 21
22 2
23 23
24 24
25 25
26 26
27 27
28 28
22 29
30 39 go-
3
Z 2z % # 2 % % 2z
. //%_j//%
MEDIAN //%




i 5 DAY 800 tmg/L} SUSPENDED SOLIDS (mp/td
Raw Effluent Aeration Tank Aerated Digester
Primar % |Secona-] Final % Down- | up- . ; Return
Date | Raw EIquen‘: O B coen |m | Towr | votaue | Primorv | Second- | Final } oy | yotaie | Siwdge | Your | volarite
mowv uent |Removed uent |[Removed| stream | stream Total Total Total Totsd
9 50 51 52 53 54 55 5 #_s? |58 }s9 #a 57 62 53 ) &5 23 67
RAW SLUDGE DIGESTER SLUDGE SLUDGE BEDS MPN or MF per 100 mi
g L
Qate | Total [ volatile o Alka- | volatile | Total |Volatile § Date | volume | Date | valume ] Final | Down. Up-
Solids | Solids honty Acids Solids | Solids | Orawn (gal.} {Ramoved](cu. yds.}]| Effiuent | stream | stream
% % {mgiLy | tmg/L} % %
58 &9 70 F4 72 73 74 75 76 77 . 78 79 50 |81 82 83 84 ﬁ 86
Multiply Value 8y 1000 COMPOSITE SAMPLE
ar N . PLANT PERSONNEL . 89 COMPOSITE SAMPLE INFQRMATIQN
Name Title Cll_n . 1] Composite from 19
2} Mutaber of I s
3} Intarval between samples
4) Composite mads up from:: N .
Samples of equal velume [} Proportion ta tHow ()]
90 GENERAL COMMENTS (Operating Problems or Assistance Desired)
28 PLANT DESIGN DATA =
Type - Presant Avarage Flow MG O
Design Capacity MGD || Population Served ‘G’ = Grab Samples (Nore Al other samples will be composited)

7200-2-78 Massachusatts Water Resources Commission / Divition of Water Paliution Control




DISSOLVED OXYGEN mg/L . SLUDGE
pH Gas Vacuum Filter or Centrifuge
] ) Sludge E;ce_n ' Over | SuPer- Chemicals F.iltar Cake .
'2 Raw Aegration Seacgmt Final | Down- Up- ‘m vag-::_j Digester Digester Yow nwata:; dpm;j Used 1000 . - ]
o Tank [Effiyent |Effluent | stream | stream || Digester| Sludge Ten"?p Shudge _to 8% uce Golloms | Sotids ibs. Ibs. {lbs, 95
(1000 [ (galsi {°F! Primary [ (1000 | (1000 | (1000 124 hrs [ 724 brs § /24 hrs [ Sofids
gals) Tank gais) cu fib ] cu fub
17 18 19 20 ri 22 23 24 Lr_s 26 - 27 28 29 30 kil '?3 32 - 134 35 35

1 " - " n
2 2
3 - 3
4 4
s - 5
6 6

- 7 p 2
8 8
9 9
10 10
1 11
12 j 12
13 13
14 14
15 1%
16 s

- 17 ~ 17
18 - 18
19 19
20 g2
21 21
22 22
23 23
24 24
25 26
26 26
27 27
28 28
29 29
30 30
n 3

7 22 5

TOTAL 7 / 7

———

MEDIAN '\8

Piease forward this report to the Regional Enginesr at the address above by the 10th of sach lollowing manth.
7200-2-78



MONTHLY REPORT ‘ City or Tawn
WASTEWATER TREATMENT PLANT

Month 19

Chisf Operator

WEATHER SEWAGE i CHLORINATION SETTLEABLE SOLIDS mi/L
. Flow {MGD) Gt & Pre Fost ©
g Rafniall Temp Temp. " Screening Dosage Aesidual Dosage Residual Raw brimary | Secondary Final 5
tind “F of aximum | Mimmum Total Bypass tew. f1.) Pinss2anrs | tmgrt) 105028 hes | tengit £ tuent Efftuent | Etfluent
T 2 ’ 3 4 5 & ° 7 9 . |10 11 12 1.3 14 15 16

1 1
2 2
3 3
a 4
5 5
6 6
7 7
8 8
9 9
10 10
19 "
12 12
i3 13
4 14
i5 15
6 16
17 17
18 18
19 19
20 20
21 21
22 22
23 22
24 24
25 25

Tl 26
27 27
28 28
29 29 n
30 30 =
il 3

’ 2 %2 P P 2 2 E” 2
TOTAL ./ 7 Maximum | Mimmum %/%/%/////%’///////// %/////
» - A
MEDIAN /%
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VARIABLE

a

aa

aaa

amm
ammave
ammavelim
ammlim

ap

app

aza

b

bb

bbb
bodave
bodavemax
bodavemx

"bodavemxx

bodavemxxx
bodavelim
bodawt
bedf1lb
bodflim
boddmax
bodfmax
bodfmx
bodfmxx
bodfmxxx
bodp

bodr
bodrlb
bods

byb

c

ce

ceo

clr
colfec
colfecave
colfecavelim
colfeclim
coltot
coltotave
coltotavelim
coltotlinm
cxe

d

dash

date
dates

day

dd

ddd

53
PARAMETER

counter

counter

counter

daily erfluent NH3-N (mg/l)

monthly erfluent NH3-N {(mg/l)
monthly erfluent permit value (mg/1)
daily erfluent ammonia value (mg/l)
counter

counter

counter

counter

counter

counter

monthly BOD counter

maximum monthly BOD (mg/l)

3/4 maximum monthly BOD (mg/l)

1/2 maximum monthly BOD (mg/l)

1/4 maximum monthly BOD (mg/l)
monthly erfluent BOD permit value (mg/l)
BOD tertiary (mg/l)

effluent BOD (ppd)

daily erfluent BOD permit value (mg/l1)
daily BOD counter

maximum daily BOD (mg/l)

3/4% maximum daily BOD (mg/1l)
1/2 - maximum daily BOD (mg/l)

1/4 maximum daily BOD (mg/1)

BOD primary (mg/l)

BOD influent (mg/1)

influent BOD (ppd)

BOD secondary (mg/l)

counter

counter

counter

counter

chliorine residual (mg/1l)

fecal coliform count (/100 ml)
monthly average fecal coliform (/100 ml)
monthly fecal coliform permit value
daily fecal coliform permii value
total coliform count (/100 ml)
monthly average total coiform (/ 100 ml)
monthly total coliform permit value
daily teotal coliform permit value
counter

counter

counter matrix

day of the month matrix

day of the month matrix

day of the month

counter

day BOD/SS sampled for



VARIABLE

ddy

desbodavelin

designbod
designflow
doat

dof

dwd

e

ee

eee

eve

f

ff

frff

flow
flowave
fiowavelim
flowdewat
flowdigest
flowmax
flowmin
flowpeak
flowpk
flowpkk
flowpkkk
fm
flowthick
fuf

E

gas

EE

EEE

graph

h

hh

hhh

i
iscdigest
izscdewat
iscthick
iloop
iner

ixe

J

jecount
Jxe

'3

m

mark
mlset

mmn

mod
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PARAMETER

day sludge processed
monthly design BOD (mg/l)
daily design BOD (mg/1l)
daily design flow (mgd)

dissolved oxygen aeration tank (mg/l)

dissolved oxygen final (mg/l)
counter

counter )

counter '

counter

counter

counter

counter

counter

daily average flow {(mgd)
monthly average flow (mgd)
monthly design flow value (mga)
flow to dewatering (1000 gal)
flow to digestor (1000 gal)
daily maximum flow (mgd)

daily minimum flow (mgd)
maximum average flow

3/4 maximum average flow (mgd)
1/2 maximum average flow (mgd)
1/4% maximum average flow {(mgd)
F/M ratio

flow to thickener (1000 gai)
counter

counter ' ;

gas produced in digester (ft3)
counter

counter

graph matrix

counter

counter

counter

treatment code number

influent ¢ solids to digester
influent % so0lids to dewatering
influent % solids to thickener
counter

counter matrix

counter

counter

counter

counter

sludge treatment code number
counter for do=loop

counter matrix

mixed liquor settleable splids

‘number of days in month

code #:!: method of ultimate disposal




VARIABLE

mon

month
mxe

nit

nitave
nitavelim
nitlim

nm

nmm

nn

non

nop

num
numplnt

o]

0o

000

otherl
otherlave
ctherlavelim
otherlIlim
atherII
otherIlave

otherIlavelim

otherIllinm
p

ph
percentsol
phos
phosave
phosavelim
phoslim
plotl
plotll

pp
prbodavelim
prbodlim
pragsavelim
prsslim

s

setsol
setsolave
setsolavelim

_setsoLLim

S8
ssat
33ave

‘gsavelin

33avemax
s3avenx
s3avemnxXx
S8avemxxx
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PARAMETER

month being processed

numerical assignment or month's matrix
counter

daily average nitrogen (mg/1)

monthly average nitrogen (mg/l)
monthly erfluent nitrogen permit value
daily erfluent nitrogen permit value
code: was sludge treated (Y}=0 (N)=1
counter: days sludge processed

code: was BOD/SS sampled (Y)=0 (N)=t
counter: days BOD/SS sampled

number of STP's processed

counter :

plant indentification number

counter

counter

counter

daily other parameter I

monthly other parameter I

monthly eother parameter 1 permit value
daily other parameter I permit value
daily other parameter Il

monthly other parameter II

monthly other parameter II permit value
daily other parameter II permit value
counter

ph sludge in digestor

2 solids final sludge

daily erfluent average phosphorus (mg/l)
monthly average etfluent pnosphorus
monthly erfluent phosphorus permit value
daily erfluent phosphorus permit value
graph matrix

graph matrix

counter

monthly % removal BOD permit value
daily ¥ removal BOD permit value
monthly $ removal 33 perumit value
daily % removal S35 permit value
counter ‘

settleable solids (mg/l)

monthly average settleable soclids
monthly settleable so0lids permit value
daily settleable so0lids permit value
countger

SS aeration tank (mg/l)

monthly suspended s80l1ds counter
monthly erfluent S5 permit value
maximum monthly SS (mg/l)

3/4% maximum monthly SS (mg/l)

1/2 maximum monthly SS (mg/1l)

/% maximum monthly sS (mg/l)




VARIABLE

ssawt
gsflb
ssfilinm
ssfmax
ssfmx
safmxx
ssfmxxx
38Sp
ssr
ssrlb
888
sgsmax
syi

q

a9
r

rain
rainmax
rainmx
rainmxx
rainmxxx
recyc
rr !

t

table
fime

tt
ttble

u

uu

v

velat
volsludge
VA

W

WW

X

XX

y

year

Yy

z

z2Z
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PARAMETER

tertiary 83 (mg/1)

S8 effluent (ppd)

daily erfluent SS permit value
maximum daily SS (mg/l)

3/4 maximum 'daily S§ (mg/1)

1/2 maximum daily S5 (mg/l)

1/4 maximum daily S8 (mg/1)

SS primary (mg/l)

SS influent (mg/1l)

SS influent {(ppd)

SS secondary (mg/l)

SS daily counter

sludge volume index

counter

counter

counter

daily rainfall (inches)

maximum daily rainfall {(inches)

3/4% maximum daily rainfall {inches)
1/2 maximum daily rainfall (inches)
1/4 maximum daily rainfall (inches)
recyle flow (mgd) '
counter ’

counter

graph matrix

time sludge processing operated (min)
counter

graph matrix

counter

counter

counter

volatile solids-aeration tank
volume sludge for ultimate disposal
counter

counter

counter

counter

counter

counter

year being processed

counter

counter

counter
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F

rrodran dtectr

inciude “common.for”

4

L %t %% L3 &% i LY % * % *y %X

*

I'nis nraaram 1s oeSiuyned to resd ip zaily oceratinag data from a
sew3ge tra2atment nlant, rint tone 2at3 in tapular forw for Lne month,
and cowpute various treatnent perfor mance parsneters., Tnese
calculations inclusde rercent renwovals, solids 10oadings, F/4
ratios, solids removal l28Jdings and numper 0f 3avs certain desian
linits were exceeded., The resglts are printed In & sections,

Section I Tabulation of monthly operationsl data

Section 1l: agtly <00, Suspenaed Splids Loaajing, and Percent Removal

sSection

Secrion

iil: tanulatiosn ot 5ludae ldreatment Paramneters

1V Fxceedanse of Desiop or &PRES valugs

Section vt

Grapnical re¢resentations ot important parsmeters

In aud4ition, treatment plants are coaed $o that tne praaran
only pertorms those calculations that acply to each plant.

I: Liouids load numher

oD

EOE I R N A IR N R R NE B R B R KN L EE EE EE S E A halh

»

open
onen
anan
open
ooen
apan
onen
onen

¥: 30lids loaa nunrer
vetnod of 'litirate visposal

¥ ¥ s %3 ky ¥ 3 *x *¥ ¥ *x

{unit=1,file="date,1at’,status="013")
funit=2,fil=e="43l}jes,nat’,staLuss"014")
(unit=3,tile=s"FaL55,dat’,status= 013")
{unict=4,file="sludye.dar’,status="0ld”")
(unit=s,file="1lnits.dat’,status="0la*)
(unit=f,file="averold.dat’,status="0la’,access="avoend”)
(unit=11,file="plantname,:iat’,statids="pgld”)
(unit=i4,filez"resules,nat’,status="new”"}

%% ¥* x¥ %3 * ¥ %% 4 % . KR ¥ ¥ ¥ *¥x

* I'nhe number of treatmrent rlants 9ein? processed, the moentn,

¥ the year,

And Lhe numner of 9ays in tne wontn 2re now reaid,

5% ¥ K % % X% * % %% * ¥ Y 5% *% x¥
read(1,*) npp,ron,yesr,my

?: 3 s *x 1 ¥3 ¥ X %

¥

¥ Ihe following serjes of write and format statements orints

¥ put an lntrocucteory ovtput uaze,
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520
505
510
515
520

*% 4 ¥ L * % ¥ x% ¥%

write(44,540)
-write(4s,50%9)

srite(34,%10)

wrlite(44,5157}

writel+d,529)

write(4%,5725%)

srite(4d,528)

write{(44,227)

write(34,548)

wrlire(44,530)

wrlte(44,53%)

«rite(44,544)

write(44,545%)

write(44,550)

sTite(44,555)

writead,n0)

erite{ds,5455)

write(s4,57¢) ‘

write(s4,575) :

write(agd,580)

«Titel(44,585)

vrite(44,5%0)

write(44,545)

vrite(4d,000)

write(sad,60%)

write(44,61¢)

write(sa4,601%)

srite(da,az0) ,

format(//L44,*PIAGRISTIC TESIING UF ERFFICIENCY®)

foraat (40, "8Y COMPUTLEIARTIION JF TREATEHT REPIRTS?/) :
forqat{toh, "VviErsIDN 2.07)

fornat(/t49,Pevised ana rearitten”)

tortat(tss, “Janusry 1343°)

tormat(tib, "LORRTTA ¥, HuH, Graduate Kesearch Assistant’)
tormat(t32, “RICHAKD EB. n135, Assistant Professor of Civil
Enaineerinz’/) ‘

tormatbt (tad, "ENYIRONYERNTAL FNGIMERRING DKIGRAMT)
.format(tsb, " Departnent 0f Civil tngineerina”)
fornmat{tdon,”University of wassacnusetts®)

fornat{t43, aAmnerst, “assachusetts G1N043°/)
tormat(ti3a,”Ihis prooran wsas dgevelosbed with finanpcial
assistance”)

tormat(t3l, from the ~assacnusetts Division of wsater Pollution
Control //7T1,119("x"))

format(/t35,"The {1 CTe procoraT nas peeh develooed to ald the®)
tormet(tid, “rassachusetts Division of xater Pollution®)
forrat(ti3, Control in montnly comoliance checking of
municinai”)

format(t45, “wastewater treatment plants.”’//)

torrat(t30, 1The output f2r each treatwent plant consists of
5 sections:®/)

tormat(tas%,” I. Tabulation of Nally Uperational Data”)
format(v37,° ([, Daily 3L, S8 Loadlngs and Percent Renovals’)
forrmar(t3?,”I1l, Iabulation nf Sluddes Treatement Parameters”)
tormat(t25,” Jv. Corpartson of lperatinoc Performances w»ith
terait ano besign Limits”)

format(rsl,” vy. Granhic fepresentation ot Permit and Design




¥
*
'y

bOOL
bU5
ell
615
520

225

Paraneters s/} :
torTat(tis, "Flents «4re cosed in ailnnanuweris srder, TIne”)

tortAat(tie, fo1losinn list sjives 3 code nurtoer witn 1ts”)
forrat(taS, corressanding treatment nlant”’)
formae(//043, PLANT FuvaeR?, tun, “FLAKY LITATINT)
tori::at(ti’lj,!g('-'},[llb']ﬂ("‘))
do 1=1,no0o0 .
reaa(11,625) codeclnti{l), n4meclntil)
format{id,a2d)
snan0
orant¥,”1=’,1, " namenslint=",naneoint(1)
aa 11=1,nop
~rite(44,630) codeplnti{ll), nameplnt(ll)
formacv(t42,1s,t57,320)
enado

R %4 ¥ 5% % L3 *x 'S £k X% xx

Ine tfollosina loopr no« eXxecutes the proaran once for each STP

¥ nolng vrocesseu,

%
¥

¥

L S NN N 4

%
Y
¥
*
x¥
¥

LR

read

4 % % % »x X% x¥ X% ¥ ¥ £

a0  Nudw=l,noo

*4 ¥ Xz rx * % x3 % L1 3 £x %

sunroutine rdfora 1s noe c3lled to
tnis montns values.

I LTy x¥ '3 ¥ ¥ ¥ ¥ F 3 % Xk %

call rdtorm

X% % L X7 x % 2 F2 ] ¥

Suprostine Sectl 1s now callea to 1ist daily paremeters

and calculste averages. In most cases, a zero #11) Injicate
anen dJat¥ was not collected.

X % . L % *3 % ¥ %
call Sectl
% ¥ ¥ L X LE ] X% ¥ ¥x ¥ L 3 ) ¥

Subroutine SectlIl is now callea to compute 80D, Fuspendeqd

Solias valyes and tnelir Percent rnemovals, They will ce
arintea out in tapular form,

Y

¥ for

¥% ¥ L3 ¥ X% ¥ rk K *x ¥ K
call Sectli

3% xx ¥ %% £x% ¥ % 3

Supbrouvtine SectlIl 1ists the Sludoe Yreatment Data for
the particular process used., Cownbinations of processes




L B B A .

61

that can o€ hgnaled Lv tnls sutroutine are:

]
X

* . lnickening,'inestion ~ +echanical hewatering
* . Divestion s Drying beds

£ . Thickening & %ecuanical Dewalerinng

£ . NBinestior & wechsanicasl Lewatering

¥ . Licestion .

4
E

¥ P % ¥4 *y *% » ¥ *x %%

Call 5Sectlll

% % 4 ¥ % ¥3 3 ¥x x% x¥
¥
* Suhroutine Sectlv is nor ¢a3lled. 1t will list the davs

% gpach «~Pued Perwlt reguliremwent woss not met, Design values
# «jll be conpared to actual values teo inaicate capacity
¥ gpproacn (Y9% 7esign casaritv},

*
¥ ¥ ¥ . ®% - ¥ & K 1%} *3 k¥ %
call Sectly
% * ¥ %% 2% % *% ¥k X% %
Subroutine SectV is now called to prinmt out grapns of
{nportarnt parareters, Jnls sectior provi-des a jgeneralized
view, ruimerjc values can o¢ found in sections 1, 11, and I1II,
x 3 " aa B Kx % ¥ ¥ £%

call 3ecty : i
enddo

close (unir=i,statuscs’save”)
close (unjit=2,status="save”)
close (ynit=3,status="save”)
ciose (unjr=4,status=s"save”)
close (unit=5,status="save”)
ciose {(unit=4,s5tatusz=’save”)
close (unic=il,status="saye”)
close {units44,status="save”)

ana
sutroutine rdfornm

includie ;comnon.tor'
re#xing
reaind

revinsg
reringd

U W N

nunelntsg

© 500 lf(numolnt .ne. nutw) tnen '
Jo to 595
else .
g te 510




505

ena1lf
re=2qa(2,%) nurelnt,i,x,nod,nn,ns
jo J=1,m7

reas(2,+%) day(id,rain(i},flowrin(1),flox(j),flovnax(i),

. Tecyc({i),doat(3),30f03),ann{3),clvijr,mlset(}I),coitotiid,

coltec(1),phos(idlsnitti),setsol(i),volatli)
enado

it (non .ne, 1) tnen

reaokj,¥) npumplnt,nnn

oo 1=l1,nnn

read(3,*) owidll).,ssr(ly,ssn(l),sss8(1),ss8at(l),
ssant{l),poar(l),no ptl),poas{l?,bodast(l)

enanso

enaif

1f (nw .ne, 1) tnen
reaa(4,%) numelnt,nmm
4o m¥i,nmm

read(4,%) ogdy(=),frowtrnlcox(ml,iscthlecki{m),flowdigestin),

iscolgest(nm),2a8(m),tinme{n},pnin),flowdenat(m),iscdesati{nm),

volslugne(u),oercentsol(n)

enydon

encifs

read(%,*) nurplnt,bo3flis,nodavelin,ssfiim,ssavelin,
proodlim,orbodavelir,prsstim,rssavelim,pnoslin,phosavelinm,
amnwlim,ammavelin,nitlin,njtavelin,designflown,flowvavelin,
designnod,nesvodavelinr,coltotlim,coltotavelim,colfeclin,
coltecavelimn,setsollin,setsolavellnm

a0 to 300

continue !

end

sunrouting sect]

1ncliyqe “common, for’

real 3,0,¢,d,e,f,3,n,82,br,Cc,14,ee,££,33,hNn,aaa,boo,

ccc.o00,e€e £, gaa,hhh,aza,bybd,ckec,divd,eve,
svi(31),fm(3}3,0,0,fuf,00,a23,a0,apn

. inteder Z,y,%,n,v,u,t,s5 vZZ,'{y;XX,'*h,VVl
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L I B ]

63

4 L) % %4 *3 =¥ % ¥ X% £ )

surroutire sectl lists all :daily overational data in

tadular form,., asavera2e®s are calculatea and printed at tne bottom
0of eacn column,

1500
15035

1510

1515
1520

1525
153y

1535
1540
1545
1550
1555

¥ % ks 3" ¥ P % *% x¥ x4

write(44,1562)
write(44,1505)

foruwat(1°/01,12407°=2°)/ /vy, " 5eCTIGN 1 2°47)
toreat (L4Z, " TARDLATIDN OF 0LILY OPERATIDIAL DATAT/)

if (4 .ea. L} then

Jgo to 15140

elseif (1 .e3., 2) tnen
20 to 1610

elseif (1 .egq. 3) then
ao to 1714

elseit (i .eg. 4} then
go to 181y

else

ao to 1910

enalf

write(44,12135) nurolnt

arite(44,1529)

write€44,152%)

write(4ai4,1530) ‘
write{44,1535)

write{(44,1549y)

write(44,1545)

write(44,155%0)

write(44,1555)

format(tad, "pPLan] WUMEREET,14,7 ¢ PRIMARY TREATHMENT®/)
format(ts,112( = )/L22, "LVE",£30,"PrAK” ,£50, "CHLORINE” ,to3,
“TOTRL®)
format{"+7,t76, FECAL", 100, A Y0ORTAT, 110, "HITRATE"]
tormat{tls, DAy’ ,t22, "FLUW’,t30,"FLOW",t38, "RAINFALL®,t50,
KESIDUALT) :
format(“+7,toz, “CHLIFURS? ,£T75, COLIFORM", 87, "PHISPYIRUS ")
format( +°,t99,  SITFOGEY*, 110, nITROGEN"/)

format (2, "{mgd)®,t3v, " (nad) ", L3/, "(incnes)*, t51,°(mags’l)”,
L%, % (/100 m1)“)

for®at (“+*,v75,7°(/100 ml)*",te9, " (ma3/1)*,t100, (ag/1)")
format ("+7,t111,"°{m3a/1) /¢e5,112( ="))

»

do =], mm

aza+flow(a)
ap=ap+flowmax(m)
pspt+rainin)

if(cir(n} .ne. U} then
c=c+elr(n)

y=y+l
endit




pED+ELlow(w)
ap=ac+fiowmaxim)

jit({recyc(m) .,ne., 0} tnen
c=c+recve{r)

AR ‘

endif

1f(403tlr)} .ne, 0) then
gzn+40&t (N}

yEy+l

enaif

if(miset(m) .ne, O) then
e-e+mlser ()

x=x+1

andif

jf(nlset{m) .ne, ¥ .s8nMo. $Sat(m) .ne. U) tnen
svi(m)=rlset(m)/ss5at ()

fzf+svi(n) ‘
NEa+]

else

svi(m)=u, b

encif

If(ssat(m) .ne. () tnen

volat(@)=1046,0
fmir)z(flon(m)*nodp(n))/{ssat(m)®xvolat(m)*¥1000,0)
gza+fm(n)

vv+1l

alse

tr(m)=0.0

endif

if({clir(n) ,mne, ¢} than
nz=n+clrim?

u=u+1l

endif

if(enltot(m) .ne. 0} tnen
aazaa+coltot(m)

zz=2Z+1

endit

if(colfec(n) .ne. W) tnen
nbedp+coltrecin)

yysvy+i

englf

if(pnos(z) .ne, 0} then
ce=cc+phos(m)

XA=AX+1

endif

if(amm(m) ,ne, 0) tnen
dd=dag+amm{m)

WwEwn+l

endlf



156U
1565

65

if(colrtot{m) .ne, U} then

ao=t+coltotim)

X=X+1 .
ernajif

if(coltecin} .ne, 0) tnen

ezercoliec(n)

LA ] !

ennif

ifionoes(a) .ne, 0) then
f=f4pnosiw)

vEV+]

ensit

if(amm(m) .ne, U} then
g=a+aqnmnim)

usu+i

eniit

{t{nit({x; .ne, 0) then
nEn+nit (i)

t=t+l

enait

o=o+setsol{m)

write(44,1560) aay(an),tlow(m),flowmax(m),rain{(m),cir(m)
arite(44,1565) coltot(m),colfrcims),phos(m),amn(ml,nit(n)

tarmat(tls,id,0e3,£64,2,031,Ff4.2,040,£4,2,052,€4,2)
fornmat(’+7,L62,47.1,t75,67,1,t91,£3.1,t109,£5,1,t111,£5.2)

enddo

it (v .ea, 0} then
y=1
engif

it (x .eua, U) tren
Xx=1
enair

if (w .23. ) then
w=]
ennit

If (v .ey. ©) then
vel
engit

L]
L)

it {(u .eqa, then
u=1

enqif

it (t .ea, U) tnen
r=1

endif

Aa=a/rm



1570
157%
156V

1510

1615

1617

1620
1625
1630
1635
1640
1545
1650
1655

19134

1665
1870

zooFEAn mir
nn=n/nn
ce=C/V
na=$/¥
eese/s
tf=t/v
qa=a/u
nn=h/t
Qo0 /i

florave=aea
roltotavex=dsd
cojfetave=es
popsave=ft
SGTHMAVeRT S
nitaveshn
setsolavesgo

srite(34,1570)
write(44,157%) &a,300,0,5C,"a
wrlite€4a4,1520) ee,ff,97,nh

fornat{ts,112( ="} .
tormatiti6, “Avi,” ,t23,£4,.2,t31,f4,2,t40,84,2,t52,£84,2,t62,£7.1)
rormat("+*,t75,£7.1,t91,£3.,1,¢c100,£5.1,¢t111,£5,2)

30 to 2010
write(44,1615%) numplnt
fornat{t43, " FLAnl NUkMpek®,18,7 ¢ aCTIVATED SLUDGE"/)

write(s4,1020)
arite(44,1025)
xrite(44,1030)
write(44,1535)
write(g4,1n40)}
arite(d44,10435)
write(44,1650)
srite(44,1e5%)
write(44,iehn)
writef44,1665)
write(44,1070)

formatc(tZ,1ad( = ")/01¢, VL, ", 024, "PEAK?)
formati“+°,t31, "RECYC, 40,7007, tb64, "F/ /47,71, "CHLORIE")
format( +*,t82,"T0OTAL , 93, "FrCALT, €110, 74447, £118,°48037)
format(tz,'UAY',tB,‘hFINFALL',tlh,'FLGWf,tZQ,'FLON',tB?,’FLUN')
fOrTat{ +”,v37, hER ThuK",tae, "MLES",t56,"3VI*,163,%RATIVY)
format(’+7,t71, RESIDUALY ,,tul, "COLIFURY", 91, "COLIFIRM)
format( 7+ ,t102,"PH405",t110,°01T7, 0118, HN1E /)

format{th, (inches)”,t1h, (mya)*,t23,"(m34)7,t31,"(n3d)",t38,
f{ma/1)%) ' .
tormat(“+”,047,°(n1/1) ", t5%0, (ml/0)%,462, (/days)*,t12,
‘(nall)”) ’

format ( "+ ,Lad, (/100 1wl)*, 091, (/100 m1)%, 101, (n3/1)"}
torwat (“+7,t199, " (ra/1)7, 0117, 7 (wa/1)/t],424(%="))

40 m=i,mn

sza+Taln(m)

66



1575
1650
1685

67

if(nit{r) ,ne, ) tnen
ee=getn1t(n)

VVSVV+i

enalt

fti=sif+secsol(n)

eriteddd,1075) cayl(a),rain(f), flowin),flosmax{-),recyci(m},
joat(m)

srite(ad,1680) mlset{m),sviir),fn{m),clrin)

srite(44,1ons) coltot(m),coltec{n),phos(a),anrala),nit(n)

format(tz,i?,te,f6.2,tic,£4.2,%23,£4,2,t32,£64.2,£38,£6.1)
format{ +*,thh, R, 1,t55,£5,2,tn%,fu.2,t73,£4.2)
FOTTAL( 4", tat FTad, b0, £7.1,0103,F3,1,0106,65,1,0117,£5,2)

enado

if{z .ena. 0} then
2=}l
enalf

if(y .eas, 0) tnen
v=1
enalt

if(x .ea. 0} tnen
X=1
endiﬁ

1f(w .eq. Q) then
w=i
endif

if{v .eg. v) then
vzl
endait

if(v .,ea. 0) then
u=l
enaif

if(zz .eua. ) tnen
zz2=1
endif

1f{vy .4, U} tnen
yv=i
enalf

it{xx .eg, U) then
xx=1
enasif

if(ww .3, 0) tnen
ww]l
endlf

if{vv ,ec. N) tnhnen
vv=]



15690
1695
1700
1705

1710

1715

1B1¢

1815
1320
1825
1630

68

enult

aaasajrr
bon=n /i
apn=ap/an
cece=c/2
Qoo=4/y
geeze /2
fif=g/w
goasgr/y
nnN=ER/u
BZEZAN/ZZ
byp=Lo/yy
CXCEOC/XX
dwasdd/wa
eveZea/VV
fug=tf/mn

flowavezoob
coltotavezaza
colfecavespyh
DhosSave=cxce
ammayvesiwd
nitavezeve
satsolave=fut

write(44,1690)"

write(44,1095) a,pbb,a8pr,CCC,000
write(44,1700) eece,tff,q33,nhh
write(44,170%) aza,pyb,CcxC,dwd,eve

format{ty,124("="))

fornat{t?, AVE,  tE,£4.2,T16,£4,2,t24,£4.2,t32,£4.2,t35,£6,2)
format('+',t-‘«}b,fB.2,t‘§5.f5.2.tb1,f4.2,t73;f452)
fOI“lBL{"ﬁ",ﬁB&pf?-l rt(}'lpt?-l't103,f3-13t10alf501rt117 pfstzj

go te 2010

vrite(34,1715) nunplnt

format (td3, "OLant NUMBER®,14,* : rODIFLED ACTIVATED SLUNGE */)
J0 ta 1617

write(44,14815%) punolnt
Arite(de,1420)
write(s4,1823)
write{(43,183¢)
saTite(44,1r35)
write(d44,15390)
-write(34,164%)
write(44,13%0)
«Tite(d44,1nb%)
write(44,18460)
#rite{dd,1563)

forngt({td43, PLasT HUMEER",14," 3 TRICKLING FILTER"/)
fornat(t2,123( ="3/¢027,"avE", t35, "PEAK”, 142, "RECYC’,t59,
TCHLIARTINE ,tT72,710TAL") ; .

format (“+7,te4, "FECaL", 109, 8435 Ia", 6120, NITHATE")
forrat(tlv, "LAY  ,tlo, "HAINEALL®,t27, FLAWY, L35, "FL0e’,



o EHE, TFLUe ") ,

1835 format(’+7,t52, N0’ ,thy, 8 516ULL", 1T, "COLIFORY )

14y format{“+7,te3, "COLIEMHLY  £0h, “PuSKHURGE®)

1835 fornat( +*,t10%, "1 T0buuLh?, 0120, nITHUSEG /)

1b%U fornat(tie, (incnes)”,t27, (m33)’,035%, (n3dy*,t41, (34},
« L350, {ma/1)7)

1855 format{“+ L6, (ma/l3 7,071, ( /v wl)7,tR3,°{(/170 nl) ")

1660 format{ +’, 147, 7 (ma/s1) 7,010, (my/lY ", 0021, ("3/11)")

1863 foraat{tz,124( ="}

dgo m=1,ma

'a=d+r$£n(W)
t=pt+tlaw(m)
apzap+flowmax(m)

iflrecycinm) ,ne, H) then
c=c+recyc(mn)

z=z+1

enaif

if(oof(1} .ne, 0) tnen
d=o+ocf(m) :
yEy+l

enaif

if(clir(r) .,ne, 9) tnen
eze+c]r(n)

X=x+1

ensif

jt{calrot(r} .ne, 0) then

f=f+coltot(m)}

W=N+] . .
ena1t

if(colfec(m) .ne, O} then

a=a+colfecim)

vEv+l . -
endif N

if(pnos(a) ,ne, J4) then
nan+phosim)

u=0+i

enoif

jf{famm{m) ,ne, ) then
o=g+amm(n)

t=t+1

endit

if{nit({n) .ne, 0) then
p=p+nitim)

S5+

ensit

gxo+setsol(mn) :

write{d44,1505) cay(n),rain(n),flow(n),flowmax(r),recycin)



1akb
1870
1875

write(da,le?d) anf{r),clr(al,coitoti(n},coltec(al
vrite(d4d,1»75) pnosim),annlr), nic(n)

fornmat(tlu,iz, Lia,f4,2,t27,F4.2,035,£4.2,t42,£4.2)
format{ + ,to5d,t%.1,tbl, to.2¢,t7t,£7,1,tu3,£87.1)
format ("+%,te%,43,1,t110,£5.1,8021,£5.2)

enaao

itz .eg. ¢v) tnen
2=1
engif

if{y .eua. 0) then
y=1i
ennif

if(x .eq., V) tnen .
¥=1
ennif

it{w .ea. ¢) then
w=l
enait

if(v .egq. 0) then
v=l
endjif

i1f(y .eq. D) then
a=1
enaif

it(t .en. U) tnen
t=1
endlf

if(s .eq, U) tnen
s=1
enaif

aa=a/nm
be=b/7n
arr=ar/mym
cc=c/z . .
dAza/y’
ee=e/x
ff=t /e
Ja=arsv
nnsn/u
voso/t
pozp/s
qa=a/mmn

flowavestbn
coitotavexzff
colfecave=og
pnosavesnn
anmavesoo
nitsvespro
setsolavesgg
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write(44,14b9) a,bp,arp, oo
«rite(di,tur5) od,ee, ff,u1
aritef44,1490) hh,o0,pr

1680 fOrmat(L7,124( =")/01n,£6.2,t27,£64.2,139,£4,2,£42,£4.2)
LRRS format{®+7 ,thu, fo, 72, tnl tdo2,t71,£7.1,L83,87,1)
1690  fOTwaTl( +*,Cu%,£3,1,t110,f5,1,t121,f5.%)

GO to /010

1910 crite(da,leisb) nomplnt

srite(dd,1920)

write(43,14925) \
writeld e, 1330) . 1
write(44,31935) ’
Writef44,1%40G)

write(44,194%)

arite(+a,l9¥50]

write(44a,Jesh)

write(44,1%6n)

arite(d4e,1%05)}

wvrite(34,14970)

1915 tormat (L43, “ELANT RUMBER?,14,° ¢ LXTENDED ASRLTIVNT/)
1920 format{tl,124( =")/C1%, "hVEk,",t26, " PELAK")
1025 format(“+%,t34, uds",Lt6G, F/%°,te7, "CHLURINE",t7d, "TOTAL®)
1930 format{ +%,tr9, *FECAL T, T108, "a~K”,1115,74337) ‘
1935 format(es, DAY ,t10, "RAINFALLY,t19, "FLOw",t26, FLOW",t32,
« 'AFR TANK")
1340 format(*+",t42, "“LS5", 51, SVYI*, 59, RATIO",t67, RESIDUAL")
1945 fornat("+7,t76, COLIFURS” ,tBo, *COLIFDR®",£100, "PHOS”)
1950 format(®+’,t106, %177, t115,°8I7°/) '
1955 tormat(til, (inches) ,t19, {mad)",t25,%(m3d)",c33,"(mg/1)",
. C42,7°(ml/1)) . )
1960 foraat("+°,tH0, (ml/3)%,t5&,*(/days)’,t6&,"(ng/1)")
19658 fornat(*+°,t77,7°(/300 m1)”,tE%, (/100 ml)",t99, " (ma/1)")
1970 fornat ( +7,t107,7(na/l}”,t114,°(ng/L) /L2, 124("="3)

do m=1,mwp

aza+ralnin} *
p=n+Lflow(n)

anzap+flonmax{m)

1f{deat(n) .ne., 0} tnen
c=Cc+1sat ()

Z=Z+1 -

endif

it(miset(m} .ne. 0} then

dzd+mliset(m}

yEy+l ;
endif

if(nlset(r) .ne. 0 .ano, ssat{w) .ne. 0) then
svi(r)=mlget(m)/ssat(m} .
ese+sv] ()

X=x+1



1975
190
1985

2

else
svi(m)=u,.n
enzlf

if{sgat{ix) ,nhe, ¢) tnenh

volat(onunolnt)=100G.q
tulm)=(flow{mitrodo(r))/(ssat(r)*volat{nuaplnt}*1920.9)
t=i+fm{m)

wzw+l

eise

twkn)=0,0

erndif

ificlrim) .ne, 2} then
gg+clirin)

vEv+l

enolt

jricoltot(m) .ne, 0} tnen
h=h+coltot ()

uUsuU+i

endif

if(coltec(m) .ne. U) tnen
ag=3a+colfec(m)

zz=zz+l

endif

it(phoas{m) .ne, G) then
nospb+phios{m)

vysyy+li

engif

if{a™e(m) .ne, 0) thnen

co=ec+amnim)

¥x=xX%X+1 .
enait

if(nit(m) .ne. o) then
agdsda+nitin)

waSawtl

endlt

eecee+selLsol(m)

write(44,1975) agavin),rain(m),flow(m),flowmax(n) jaoatim),
rlset{ml

write{d4,1963) svi(m),fm(2),clr(m),coltot(m)
write(44,1985) colfec(m),phos(m) ammim}, nit{m)

format(55.12!t12,f4.2,t19,£4.2,tZo,t4.2,t31,fé.l,tql,fa.l)
format("+7,t50,£5,.2,t60,f4,2,069,£4,2,t77,£7.1)

format( +’J[ahff7llttluurt3'1!‘KIUbesilftllq'fsn2J

endao i

ti(z +eg. 0) then

endit

1f(y .ea. 0} then




v=l
erdlf

it(x .ea. 0) tnen v

Xzl
enaif

iflw .87, U) tnen
w1
eraif

1£(v .eq. U} then
v=3
endit

if(n .ea. UY then
U=t :
eniif

ifizz .ex. 0} tnen
zz=1 '
enoif

1flyy .ei3. 0) then
yv=l
enaitf

f1f(xx .ea, O) then
X¥x=1
endif

if(ww ,eru, U} tnen
wh=)
endif

aaa=a/am
benh=n/smm
arp=an/mw
cece=se/z
ooo=i/y
eee=e/¥x
fri=f/w
gaG=/v
hnh=n/u
AZ8TABSZZ
DYDSbo/YyY
cxXc=cc/ux
awd=dd/ we
evezee/mm

flowave=obhb

coltotave=nhh

coltecavezaza

ohosavespybp

amrave=Ccxc

nitavezdwd

setsplaveceve .

write(44,1950)
write(44,19%3%) a,boh,app,ccC,000
writé(d4,2000) eee,ftt,as3,nnp
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write(44,200%) azaybvh,C¥c,1wd
1990 foruwat{te,123(°=")1
13495 format{th, BAVvE ", tl12,£f4.2,0149,F3,.2,%20,¢4,.2,131,%6,2,t41,£5,2}
2000 format("+7,t50,£5.2,t00,f4.2,t09,£4,2,t77,£7.1)
200% fornat(“+’,tdu,£7,1,t100,£f3.4,t1ve,£f5.1,0114,£5,.2)
2010 end
sucroutine Sectll
inclule ‘comion.for”’
real todrle(31),o003f1lu(31),ssr1n{31),s5€f19(31),
. a,b,c,3,e,f,r;5,t,u,8a,bh,CC,3d,
. ee,ft,rr,8s5,tt,un !

inteager o

% %% Y. % ® ¥ ¥ 3 T % % EE" Xk
-3
¥ subroutine SectlI lists tne BN+, Susvended Solids and Percent

* Removals for eacn day sanples were taken, Hesglts are printed out
* in tapular form.

*

x3 ¥ ¥ ¥ k¥ *x X% Ey CE¥ Xy xx X3

write(44,3500)
write(44,350%)
write(44,3%10)
write(44,351%)
write(44,3520)
write(44,3525)
write(44,3530)
write(43%,3%35)
write (44,3530}
write(44,3545%)
write(44,3950)

3500 format ("17/01,106( °=")//02,°5C0T7.030N 112°/7) )
3505 format {r39,"08I0LY BOL, S8 LDADIWGS, AND PERCECT REMOVALS®A)
3510 forrat (t5,1310(°="2/t16, 5RAILY RUD’,t35, DAILY S§57)

351H format (" +7,t5%,7303D0 LOADING",t%2,755 LOADINHNG”)

3520 format (te, DAY ,t9 ,"PEFCFHT REHMOVALS®)

3525 format (t1R,*(wg/l) 7, t40,"(ma/Ll)”",162,"(FPD)”",Lb4,7(PPD)")
. 3530 format (t5,110("=*))

3535 forwat (f£i1,"Ianfluent”,tl2, " cffluent’,t33,"Intliuent”)

3540 forrat (7+°,t44,Cff)luept”, 595, Influent”,tes, Effluent”)
3545 format ("+7,t77,71Influenct”,tBb, "Effluent”,t100,780D",t109,"85")
3550 fornat {L5,1100°="))

do m=%,nnn

if (podsi{m) .eq. 0} then
nodt{m)=bodo(m}

ssf(m)=ssg(m)

else 1f (podawt(n) .eg,., U) then
nodf(m)=bods(n)

ssf(m)= sss5(m)

else



3555

3559

- 3560

75

poZi(v)=podadtir)
sst{my=ssawt(m)
eni it

y=gadl(m)

potrlo(m)=(floa(2}¥poctr(a))*n, 33
boafln(m)s(flowiI)*onaf(r))*b,34
ssrlpim)=tlosla)*ssr(m))*e, 35
ssflo(w)=(flos{glisst(m))*k. 34

if(prodr(w) ,ea, 9) thnen

pregd(m)=0

prss{Tis=u

else
prood(m)={oodrim)=nodf{m))/nodr{x)
prss(m)=(ssr{m)=ssfi{ml))/ssrim)
enrif

a=a+podrinim)
c=t+eoatin(m)
c=ctssribim)
a=a+sstleim)
exe+prrod(m}
f=f4prssim)
r=r+oodrim)
s=s+bodf(m)
t=tessrim)
uysp+ssfim)

write(44,3555) q,oodr(m),bodf(m),ssr(m),ssf(m);oodrlb(m),bodtlb(m),
« ssrio(m),ssflb(m),orpod{m),prss(m}

format (t7,12,012,£7.2,023,€£7,2,t34,£7.2,t45%,£7,.2,t55,£8.2,
. 66, f9,2,t77,f68.2,0k8,fiR.2,t100,£3,2,t108,£3.2)

enddo

aaza/snnn
pE=h/nnn
ce=c/nnn
daza/nnn
eese/nnn
tf=f/nnn
TrE=T/Nnn . . {
ss=s/nnn
tt=t/nnn
gu=u/nnn

preodaveses
prssave=ff

hoasve(mon)=ss
- ssave(mon)=uu

write(b,355%) phodave(monrn),ssave(mon)
format(zts,2)

writer44,3560)
format{t5,110(’=~*))

srite(44,3505) rr,ss,tt,uu,az,on,cc,dd,ee,ff



3595

¥
%
%

%
5

RDOU
8505

8100

820V

8205

B210
215
8220
8225
5230
6235
8240

-

76

formwat {(ts, avh, 012, f2,2,023,¢67,2,034,¢7.2,845,£7.2,
. EOY,tH.2,t00,88,2,577,F3.2, L85, fn.d,t100,£3,2,%108,£3.2)

enn
Suproutine sectlil
include “comawon.for’

Xy +x ¥ ¥¥

Py T xx ¥

suproutine sect}llI lists sludae a3ata for tne plant on
¥ days Sslucoe w33 processed, ‘

K 3 % %

write(44,8000)
write(s4a,nuds)

% % xx . oFx

\

tormnat("1*,vz, 41207 =")//02,°5LCTLGN IITs 7//)
format(t3s, *TAAULATION OF SLULGE TREATAEJT PRARAMETERS®/)

it(k .ey. 0) then

90 Lo .mllu

elseifi(x ,eo, 1) tnen
go to 8200

eiseif(x ,eq, 2) tnen
gy tn 305

elself(k ,eq, 3} then
a0 to B4OU

elseif(k ,ea, 4) then
Jo to 8500

else

a0 to 8600

endit

Qp to REQOD

write(44,82U5)
write(4$4,4210)
write(d4,8215)
write(44,827u)
write(4a4,u8225)
write(4+,6K230)
write(44,2235)
write(44,8240)
write(44,65245%)
write{4a,q125%0)
write(44,295)
write(44,8260)

format(t33, " wETH0OD: Thickening, Digestion, & “echanical

pewatering’ /)
format(t2,i1n{ =)/, "FLOw

107,18, "INFL PERCENT®)

format ("+°,t32,°FLUs T0%, 141, °INL], PERCENT?,t58,"GAS")
format( +7,t62, 0T 7,73, "FLov 110°,t83, I4FL PERCENT")
format( +4,t97,°V0lL SLUDGE",t111,°% SULIJIS5*)

tormat{ez, DAY, tr, "THICKEWEEY ,L21, 80L1lpS ", t32, "DIGESTER”)
foradt{"+* 044, "S53LYDS", 55, "PRIU, 7,62, °TINE? ,L64, PH")
format{®+",t74, " OLwAIERING  ,tboo, "SNLILS", 98, "PRIDUCED )



4245
5250
4255
B260

H2865
5270
8275
#5240

g285
8290
8295
4300

8305

toraat ("+7,£106,"Flval sLJUGA"/) )
tormat (t7, (1000 aal) 7, tz2s, " (vask) ,t31,7(1uya0 zal)"}
fOrmAL( 7+ ,t44,"(r2/137,054,"(€L=3)",th1, (min)”")
forwat (“+”,t72, (1990 gal) ", t85,°(n3/1)",L5Y9, (ys=3)1"/
£2,115("="))

20 =1, 0|

azat+fiowtinick(m)
hzn+iscthick(n)
c=c+flowdigest ()
as=zr+iscdigest(n)
exp+nas(n)
t=f+tine(in)
Gza+pnh(n)
h=h+flowdesat ()
o=o+iscdewat(m)
pEp+volsludgeln)
agzatnercentsol(m)

wrltels44,6265) day{w),flovtnick{w),isctnicxkim)
arited44,4270) flowdjiaest(m),lscdigest{n),aas(m)
write(44,8275) tivelm),pa{m),flowaavat(m}
“rite(44,8280) isciewat(mn),volsludae{m),nercentsol(n)

format(t3,12,E10,f6.3,621,£6,1}
format(”+’,t33,£6,3,t449,£p.1,1t52,£7.1)
format(“+7,L62,13,t60,£3.1,t76,£0.3) )
format('+'.t80,f6.1;t97,f7.1,t113rf'4.1)

enaao

aa=a/nmam
ob=b/nmm
cecEo/nmn
da=a/nmin
eeza/nmm
fE=f/nmm
aasc/nmmn
nhah/nmm
go=o/nmm
poEp/amm
ag=a/snmm

write(44,8285)
write(44,8290) as,ub,cC
write(44,525%%) dd,ee,ff,33
write(44,4300) nn,o0,pp,aa

format(tz,1¥3("="))
forwat(t2,"AVE, ", t10,¢6.3,t21,f6,1,t33,£6.3)
format('+',t44,£6-l,tSZ,f?.l,t62.f3.0,t68,f3.1)
format(“+%,t7e0,f6.3,t80,£6.1,£97,¢7.1,t113,£4,1/)

40 to alouu

write{44,-31v)
write{da,2319)
write(44,4320)
write(44,5325)
write(44,8330)
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8310
n315
43¢0
325
8330
#8335
B340
8345
8359
6335

8360
8355
8370

B375
8380
B335
E390

8400

warite(a4,u335)
arite{+4,c349)
write(44,%34%)
write(J4,835q)
AaTi1=(A4,8309)

format{t4as, 4£7HIDS [igestlon » Bea Drvina®/)

format (tz,113( «*)/21, FL0a 737,032, " I%FL, PaFCEANT")
fornat . +”,t581, "G4S, 61, "B lENTIUNT,LTA,"FLIY 7T:37)
format("+*,t87, ViL., SLUDGE*,*102,%% S0LIDS”)
fornat(tl3, vaY” ,L2u, DIGESTER”, 36, 5ILIDST)
format(”+",t49, "PROILUCED  ,t63, " TINE ", 278, 4F0")
format(’+*,tod, "PRUDUCKELR",t103, " SLUDGL"/)
FOrmat{Liy, " (106l 731)°,835,7(23/1)7,t31,7(£ft=3)")
format{’+7,to3, " (nin)",t75, (1030 aal)”,t¥9, 7 (yd=3)")
format (LZ2,114("="1)

ac m=1,nmimn

aza+Addvir)
pEo+flowniocest ()
c=c+iscdinestin)
d=a+das ()
e=e+timel(m)
t=f+flovrewat (i)
q=a+volslogge (i}
n=n+percentsol {m)

write(44,8300) diy(m),flowdigesti{m),is5cdizest(nm)
write(44,%36%) aas(m),tine({m),flowdewat(mn}
write(a4,¢370) volsludge(m),vercentseol(m)

tormat(tld,12,t2L,fR.3,135,F4h,1)

Cformat(”+7,t50,£5,8,004,13,t77,£6.3)

IOTHaL{ "+, t85%,£7.1,0104,¢4,1)
encan

aasa/nnm
on=Ep/nmm
co=c/nmm
aasa/nmm
eeze/nan
ff=f/nana
Jg=1a1/namn
hhEh/nmm

vritvei44,e375)
arite(44,9339) oo,cs
write(44,835%%) od,ee,ff
write(d44,v3%0) av,hh

format(t2,114("="))
format(tld, "Ave, ", t21,f6.3,t35,16,1)
format ("+",t50,£6.1,t64,£3.0,t77,£6,3)
fornat(“+%,ted,£7.1,8104,£4,.1)

go to s7ul

write(34,5305)
write(44,4410)

78



5405
#4110
¥9415
8120
H425
Ha30
#4g35
B440
5415
6450

3455
8460
6465

8470
5475
8440
9485

8500

wtite(44,5811%)
write(3a,9420)
write(d4,4%42n)
write(44,5430)
«rite(44,%435)
write(dea,R2440)
write(44,24495)
write(4q,5%45%4)

format (t3%,74KTHON: Tnickening & wechanical Dewatering®/)
forrat(e2,134(C " =")/020, FL0w 157,133, 14FL. PERCESJT")
format( "+’ ,t53, FLIY 157, t70, I8FL, PEKRCENT®)
tormatb(“+%,ts?,7VvDL, SLULGE’,ti02,"% SILIDS*)
format(tll,’DRY',tlﬁ,'IHICKELER',t37,‘SDbIDS'J
format(*+”,t50,°Pn", 087, DEWATEFING”, 74, “S0LIDS")
tormat(‘+’,teb, "PRODLCEN, 103, °SLUDGEY/)

format(tle, (109 I31)7,t30, " (mas/l)",t57,7(1000 gal)”)
format{*+,t72,°(ma/1) LRy, "(yd=«3)")

format{t2,11#("="1)

do m=i,naw

azat+flowtnick(im)
b=r+isctnick(n)
c=c+ph(m)
4=d+flowdewat{m)
eze+iscaewat{m)
f=f+volsludge(m)}
g=a+percentsol(m)

write(44,%9453) diy(r),flovtnick(m),iscthick{m)
write(d4,4460) pnla),flondevat(m),iscdevat(m)
write(44,654n5) volsludoe(r),percentsol(mn)

format(tiz,iz,tz21,£5,.3,t36,£f6.1)
format( "+ ,t90,f3.1,t5Y9,¢66,3,072,£6.1)
format(’+*,t88,£7,1,t108,£4.1)

eniddo

aas=a/nmm
o=k /nmm
cc=ec/nmm
da=sd/nmm
eeze/nmn
ft=f/nmn
qg=a/nmm

write(44,d470)
srite(d44,4475) aa,bhb
write(4s,845y) cz,44,ee
write(44,u4d4u5) f£,a33

format(t2,118("="))
format(tlil, *AvE. ", t21,f6.3,L30,f6,.1)
format(”+7,e50,£3,1,t59,¢f0,3,072,£6.1)
format(""',t‘iﬁ,f".l.tlU‘t,f1.1)

90 to RIUvV

write(44,8505)

79



B505
8510
8513
520
#5525
8534
4535
4540
8545
4530
8555

8560
68565
8570
8575

80

sr1te(a0,351))
vrite(d4,6515)
write(44,2520)
rrite(24,85%25)
write(44,4530)
write(44,5535)
writetld4,8549)
write(44,a8540)
write{a4,85%4%)
rrite{44,3550)
write( 44 ,455%)

fornat(t40,* 4, THIN: bioestion » “ecnanical Rewatering”/)
foraat(t2,118C ="3/09, ¢ L0 T2, 020,%1vFL, PERCENT”}
FOrmwat( "+ ,039, 3A587,t47,"LETFITION?, 07, FLOY Ti1%)
format{ +*,tu0, IFL. PERCENT®,t94,°vOL, SLUDGE",ti07,
% ROLIDSY) .

format(t2, DAY, tR, DIGESIORT,t24,°S0LIDS ) |

fornat{ +”,03%, " PROLLCED® ,L45,"1I#E",£59, "PH?)

tormat (47 ,th%, "DELAlER1INEY,LEZ, SOLIDS")
fornat{“+",tyY5, " PROLUCEN’,L1VE, *SLUDGE"/)

format(t7?, (1000 331)°7,t23,7(n3/1)",t38,"(ft=3)")
format ("+7,t493, (nin) ", 6k, (1000 gal}”")
for-’hdt(‘*"tHU"("“3/1)':(.90['(Yd-jj'/tZ'llsc'-'J]

30 m=i,nam

a=a+ddvin)
p=p+flowdigest(m)
c=c+iscdicest{m)
a=3+335(m)
eze+time(a}
f=f+rhim)
g=o+flowdewat(m)
n=h+istcdewat{m)
o=o+volsludae{n)
p=p+percentsol(m?

write(44,83500) ady(n),flosdiagest{m),iscdizest(n)
write{44,4565) aas{%),tirel(m),phin)
write(44,e57¢) flowsdewal(n),iscdewat(m)
writed(44,8573) volsludje(r),rercentsol(n)

format(t3,i2,r&,£6.3,t23,£f6.1)
tormat{"+°,t37,£7.1,t50,13,t59,f4.1)
fornat( "+’ ,thd,f6.3,t00,£6,1)
format{“+*,£95,f7,1,t199,¢f4,1)

enaao

aasasnnm
phsEp/nam
co=c/nmm
dd=d/nmn
ees¢e/nmm
tf=f/nam
agsa/nmy
nhsp/num ‘
oo=o/nmn .
oRED/Nmm




4550
L]
8h 30

LH3%5

8600

R3]
koi0
4615
Bb2U
Ep25
5630
85635

B640

Bbd5
5650
34855

write(4),=540) ph,Co
“Tite(44,5545) sd,ee, ft
arite(44,8593) aa,nh
srice(44,d5%5) on,un

|
format{ts,lie( =*)/t2, 4k, " ,t5,f0.3,L23,£5,1)
foraet(”+%,t37,¢7.1,t50,€3,0,t53,13.1)
fortat(7+ ,ton,fh.3,tr0,fo,l)
format( +*,t95,£7.1,£199,£3.1)

go to #7060

sTite(44,KAND)
vrite(ueq,bniv)
write(4d4,rn15%)
arite(da,s020)
write(da,5u525)
write(44,ub30)
write(44,56033)
write(d4,8640)

format(ty2, "HETnIN: Lizestion’//t2,118(°~"))

format(t22, FLOs T2°,t31,714FL. PERCENT?,t51,°GAS")
FOTTAL("+%,t0l, " DRIEYTIUNY, tr0, *viOL, SLIDGE’,£95,7% SILIBS®)
format(rl 3, "DAY",£21, DIGeSTNR", 36, 500LIDS")
tornat{’+*,t49, PruNyCed ", 3, "TINE" ,t74, "PH")
foraatL”+",tR1, 7 eRIDUCED ", t98, "SLUNSE" /)

format{t2l, (100 aa1)7,t34, (r3/1)",L50,°(£t=3)"

tormat( +*,t63,"(nln)",t82, " (y3=3)"/t2,118("="))

an T=i,nimn

azatidy(m)
p=o+flovwdloest(n)
c=c+iscdigest(a)
a=d+aas(m)
eze+time(xs)
f2f+pn(m)
n=3+volsludae(m)
neh+percentsol(m)

write(d44,8645) ogdy{m),flowalgest(m),lscdigest(m)
write(41,%050) gas(m),tinelnd,pn(m)
wrifte{as,n055) volsluzge(m),oercentsol(n)

format(ti5,412,t23,f6.3,t34,£6.1)
tormat( +*,t49,£7,1,ted,i3,t74,f3.1)
tormat("+”,tdl,£7.1,t97,F4,.1)

encudo

aa=a/snmm
ppbEb/nmr
ce=C/nme
adg=<¢/nmm
ees=a/nmm
ff=t/nmm
ggsa/nmm
nnEn/nmn

write{44,8B66u) hd,ccC

81



Rbbl

write(44,6hnd) nd,en , ff
writeld4,7670) 37,00

82

format{t2,itl=( " ="3/t14, avt.", 23, fp,.3,t34,£6,1)

H

lncineration’)
Landfill”)

Land ﬁpolication’)
weclanation?)
Feuse”)

Ocean Disposal?’)

warged to Sea’)

Tk ¥x *%

Subroutine Sectiv lists the days each HWPDES Permit require;
Desiin values will be comoar2d to actual
indicate cavacity aporoacth (90% desian capacityl.

2.1-3.Y torvav{ "+ ,t42,£7.1,t0d,83.0,074,£3,1)

BETU fornat ("+*,tel,£7.4,L87,£4,1)
ad to R7yw

w700 1f¢ro¢ .ea, 1) tnen
write(d44,572%)

6705 formnat (//7t15, "HETHID DF OTSPJISALS
elselftimpa .eq, ¢) then
writel( 34,4710

710 tormet (/ /415, ~£THIN DF DISPUSAL:
elseif(rou .eq3. 3) then
aTite(d44,8715)

A71s tornat(//701%, 1L l830L 2F DISHUSHL:
elseif(woa .eg. 4) thnen
srTite(44d4,67249)

3720 fortat(//t15,"rETHAD OF BISPOSAL:
elseif{moa .e3. 5) then
writel(44,8725)

84725 formatc(//7t15, 774300 OF DISFISAL:
elseif(irod ,ea, 6) then
write(44,8730)

8739 foraat{(//L1%, " wETNID OF DISPUSEL;
else
write(44,68735}

K735 format{//t15,*»ETHIN 2IF DISPISAL:
enjif
a0 to Buuol

8500 end

40p0 susroutine SectlV
ineciude “common.for”’
inteJer x
real poddrax,SssSNaX,aq

¥ ¥ L 2 ¥ ¥ xx
E'S

¥

* ment 1Is not weg.

# values to

¥

¥ *x *x ¥ ¥ £x

i

vTite (44,4004)
write (43,4008)
srite (44,4010)
write €da,401b5)
arite (44,4020)
write (44,4025)
write (44,4030)
arite (44,4035)

% £ 3 £ 3]



4004
4005
101u
4015
4020
4025
<030
4035

4040
4045
4050
4055

x3

*

'y

*
¥

3060

1065

83

write (34,40490)
write (41,504%)
write (44,3405%0)
write (44,4055)

fornat ("1°/t1,11A0°=")//L2,7SEC1Lo T4 ¢ "//}
tormat (L32, ChsPANISNY 3F OPERATING PERFIKMAANCES®)
forsat (t45, wITH PERYIT AJD DESIGY LIVITS®/)
format (ti,116(*="))
toramat (///7,t2u,74(°
format (t20,7s*,t47,"2%,Cel, s ,t72,%:",t93,°:°)

format (t24, 27,477,727 ,e51, vax[ed¥”® tol1,"t")

tormat (“+7,toH4, PERCIT?,£72,7:7,£75,7%M3, TIMES PERMIT’,

'))

LR |

t43,%:"%) !

foruat (Lzu,*:3”,t47,":",£52,"VALUE,tol,; "¢’

format (*+°,to%, LEVELT,t7, %, t7n, "EXCEEDNEDY,£93,7:7)
format (tz20,%:*,t47,7:",t61,":°,472,747,t93,":")

format (t2u,73("="))

%3 T ¥ ¥x s r x%* *x%

Daily BUD (mq/l)

% ¥ ¥ X% Y | X% ¥ X%
write (44,405%90)

boddmax=podf{i)
j=o

do m=i,m%

if(bodt(m) ,yt, oddt(m=1)) tnen
podimax=podifin)

endif

1f{podfi{m) .gt. nodflim}) then

IRESTY

endif

- endao

if(poaflin ,ea, 0} tnen -
j=0 ) '
endif '

write(44,4060) poddnax,podflim,]
write(d44,406%)
write(44,4954)
write(ad,4055)

format(tzd, :”,t28, " baily HOD”,t47,%:7,t51,£5.2,t01,7:%,t64,

$£5.2,t72,%:7,t81,12,1t93,7:%)

format (t20,7t7,t30, 7 (ma/ 1), t47,"37,t61,;%:°,£72,7:°,t93,*:°)

% % ¥ % x# % ¥ '} ; %

vonthly BOL (ma/l)

¥ ¥ ¥ + x % 4 T *% x

write (44,4050)



4070
407Th
X%
¥
*

3
3

y=0

1f(nojave(ﬁon) .3, btodavelim) tnen
i=1
en-iif

if{vocavelin ,ea, 0) tnen
jsu
enaif

write(44,4070) podave(monl),poa3velin,]
write(44,4075)
prite(44d,4u50)
write(44,4055)

format{t2y,”:",L27, »ontnly ROUD',187,737,151,€5.2,L81,737,164,

WE9.2,1T72,7:7,t8,12,093,7:")

X3 L w* 33 $%

Dailv Suspended Solias (mg/1)

st *3 % X% ¥
write (3<,4050)

sssmaf=ssf(1)
j=v

do m=i,mm .

if(ssf(m} ,at. ssf(m=1)) then
sssmAY=ssE{m)

endif

if(ssf{m) .at, ssflim) tnen
=i+l ,

enaif

enddo

if(sgflim .ea, u) tnen
j:() 1 1}
enoif

write(44,4080) ssstax,s5€lim,
arite(44,4085) -
vrite(44,4050)

write{34,4955)

.

X%

R

format(t26, : 7,30, " (ma/1)", 47,727 ,tb1, " ,t72,":

¥x

%

T,E93,%:7)

xx

%

format (t20,7:7,025,°nally 857,t%7,%:",t51,£5.2,t61,":",tod,

e£5.2,072,°87,t81,12,t93,7:7)

format(v2y, 7, E30,7(nv3/1)",047,°3",t61,;°:7,72,":*

% 4 ¥x $x I':s
voantnly Suspended Solids (ma/1)

X% 5% kX 3 *x

srite (44,40%9)

iz

£*

%

X

'Y

y£93,7:7)

3

¥x



4040
4095
¥
¥
¥

% .
4

4100

4105

85

ifissavernon) .ot, ssaveliw} tnen
3=l
endit

if(ssavelim .ea, D) tnen
=y
endit

write{44,490%9) ssave(non),ssavelir,J
srite(d1,4045)
wTite(44,4050)
write{44,4055)

format(tzd,”:%,t2%, ~ontnly S557,t47,°:",t51,£5.2,t561,%:7,t64,

W£5.2,072,7:°,t41,12,893,7:7)

f‘nr.’nat(tQG,':',t30.'(r||9/1)',t-J?,':',tbl',':',t72,':',t93,':')

¥ ¥ T X% ¥ Y " *%

Dally Percent Removal & &0D

LY xy ¥ ¥ % % g 21 kx %
arite (44,4050}

azprbod(i)
j=0

do m=1,mm

i1f{prbon(nrn) ,3t, prbooi(m=i)) tnen
azprooali)

engif

ifiproooim) .3t. orbodlin) then
=i+t

enaif

enagdo

if(proodlin .eg. G) then
1=0 ;
endlf

wrice(44,41uv0) a,proodlin,]
srita(34,4105)
write(d44,a(50)
write(44,4055)

tormat(t2d,”:",£23, Dally Percent Removals*,t47,*:”,tSt,

W£4.2,8561,%87,464,£4,2,£72,73°,tk1,12,893,°:°)

format(tze, s ,t32, 60D, 47, 7 ,tb1, 2%, £72,%:%,t93,%:")

*4 xs X% xx e % *x (3"

Monthly Percent Removal @ BOUL

¥ * 3 ¥ ¥ Eys ¥ T xx £ rx
write (44,4050)

I=0



4119
4115

X3

4120
4125

%
*
¥
¥
¥ x

86

if(erbonsave .nt, propdavelim) then
j=t
en11f

if{prbotavelin .ea, 0) then
Jj=u
endif

write{(44,4110)} vroosdave,proogavelin,d
write(44,41135)
Arite (44 ,4050)
write(d4,4055)

format(e29,”:%,t22,¥ontaly Pefcent demovali”®, t47,”:%,t51,

ti,2,T61, s ,t64,€4,.2,072,7:7,t81,12,t93,7:"7)

format(t2n,:",t32,7a8007", 47,7t ,tol, 27, t72,%27,893,7:7)

L % % £ 3 ) % % % ¥

Daily Percent kemoval ! Susgended Soiids

% £x ¥ L3 ] *x *3 ¥ L 33
xrite (44,4050)

a=Crss(l)
=0

40 m=l,mm

if(orss(m) ,at., orss(m=1)) then
a=prss{m)

endlf

if(prss(m) .9t. orsslim) then
=i+t

enait

enudo

if(orsslinm .eq: 0) tnen
=0
endif

writel(44,4120) 2,persslirm,
write(44,41251}
write(d4,4050)
writei44,4n05%)

format(t20,”:7,t23,"baily Percent Removal®,te7,7:",t51,f4.2,

tol,%57,t04,£4,4,872,7:7,51,12,tv3,"17

tormat(t20,%:",tB82,°558",t87,":*,t61,”s°,872,7:7,t93,":"3

') X% ¥ % % *x ¥ %%

Yonthly Percent kegoval @ Suspended Solids

£x *x % % *% x X% %
write (44,4050}

j=u



1140
4135
*%
*
3

*
¥

4140

4145

*

87

it{prssave ,at, nrssavelix) then
j=1
enait

if(oprssavelin .e3, 0) then
=l

enaif

#rite(ss,4136) prssave,prssavelin,d
write(4+4,4135)
write (44 ,4050)
wrlte(44,4055)

fa,2,bbl, 37,606, F4.2,872,7:°,t61,12,t93,7:7)

forvat(tz2n,’s*,t22, " ~ontalv Percent Hewnovali®,t47,%:7,t51,
format (E2n, 77,032,765 7,047,757 ,tnl, 0" ,t72,7:7,£33,71")

EEY ¥ *¥ *E 4 % % X%

Dally ¢Ynospnorus keraoval (warsl)

3% £ ¥ ¥ *x *x ¥ *¥ X3
write (44,4050)

azphes(1)
J=h

A9 m=1l,7m

1fi{pnos(m) ,gt. onos{m=~1}) then
a=pnos(u)

endif

if(phos(n) .at. pnoslis) tnen
=i+

endif

endrno

it{rnoslii .e3. Y3 tnen
j:U
enqif

write(44,%14v) a,phoslim,;j
write(44,45145)
srite(d44,4050)
write(44,4055)

fdrrnat(l‘.?u,':’,t??,'baily Efflu Phosbhorus'.tfl'?,':';tsl,f5.2,
tol, "t ,tb4q,€£5,2,t72,72",¢581,12,c93,":*")
format{teu, "+ ,t30, " (na/1)%,047,7:°,t61,%:7,t72,7:°,t93,7:+")

3% % ¥ L 3 L2 ] LR 3 X% L 3]

“ontnly Phosohorus Removal (mrg/l)

* ¥ *% L33 [ 3] % ¥ x¥ x¥
write (44,4050)

i=u



4159
4155
.
*
¥

*
xk

4160

4165

*x

¥
*
%
L X

£9.2,t0l,":7,t

1t (onosave .At. pnossvelin) then
=1
endif

jf{enosavelln ,e2, ) tnhen
j=0
enait

writela4%,41%v) pnosave,pndsavelim,j
write(344,4155)

wrire(44,4050)

write(a34,405>)

foraat(u2n, :27,t22, " vontnly FEfl. Pnospnorus”,t4?,”:",t51,
tnd, f5.2,t72,737,t81,12,t93,7:")

format{L20, 47,830, °(Mg/ /1) ", 847, 37,801,747 ,£72,717,L93,7:7)

™ % ¥ " %% % & x¥

Daily ammonis Remoaval (m3/1)

*5 LR ¥ ¥ ¥ ¥ xE T x¥
write (84,4050)

azamm(l}
j=u

cao m=1,mm

{f(amm(m) ,o0t, amwn(n=1)} then
a=amnn(m)

endif

if(amm{m) ,9r, anmlim) then
I=i+t

endif

endno

it(ammlin .eq, 0) tnen
=0
endif

write(44,4100) a,anmllin,)
write(d3,4165)
write(44%,4050)
write(44,4055)

fornat(t2d,”:’,t24,70ajly Etfi. amtonia”,ta7,’:°,t51,£5.2,

tbl, s ,tb61,£5,2,t72, 3 ,t81,12,t4943,7:7)

format(t20,7:7,130, 7 (ma/1) 7, td47,%:",tel,":7,072,7:°,L93,7:7)

% £ L %3 L k¥ s X s k¥

vontnly Ammonia kemoval (ma/s]l)

% ey # % xE *% x¥ 1Y %
write -L44,4050}
j=su

if{ammnave .at, ammavelin) theb

88



41790

4175

%
*
¥
*
*x

4180
4145

XX
'Y
£
x
%

j=1
endif

1f(amnavelln .eq4. 0) Lnen
j=u

endit

write(d44,417v) Arnave,annavells,]
write(44,4173)

writel{d4,4u50)

write{d44,40495)

format(tzu,”:t”",t24, " ontniy ctfl. Ammonia®,t47,”:7,t5!,

£9,2,t51,%3° 04, £5,2,072,"7,t¥1,1i2,t93,7:"7)
tormat{t?2u,*;”

R x4 P rx ax ¥

Dsily ~itrate Rewoval (m3/l)

K& EFY rE %X % 3
write (44,4u50)

a=npit{1)

j=u

do m=1,mn

{finit(m) ,at. nit(n=1)) then
aznit(m)

endif .

if(nit(n) .et, nictlim) then
=3+l

enclt

endto

itdinitiin ,es. U) tnen
j=
endif

Wr1t9(44f4lﬁ0) afnitlimpj
urite(4§,4185)
write(44,4059)
arite(44,50585)

format(tzu, :”,t23,vaily Effl, nitrate’,ti7,”
o1, 7, t04,£5,2,072,72 7,51 ,312,1493,°:°%)

format(tzu,”:17,830,°(ma/1) ,tu?,”1 ,tol, "1 ,t72,%:7,t93,7:")

% *% Xk LY £ L ¥
Monthly *itrate removal (my/1)

xx % ¥x x¥ X% %

write (44,4050)

j=0

if{nitave ,3t. nitavellir) tnen
j=1 : ‘

Y

%

fE30,7(Mu/1)’, 047,87 ,06, 77,072,727 ,193,":"

*%

¥4

“,t51,£5.2,

x%

¥

%

k¥

)

89



eniif

1E(nitaveliy .ea. L) tnen
j=v
ensif

srite(d44,4190) nitave,nitavelin,
erite{4d,4145)
arite(44,4054)
write(44,40%5)

41490 toriat{tz0,%:*,125, %ontnaly cffl. vitrate’,t47,%:",t5t,

o EhaE,tBl, 700, e0a,E5,2,0 72,727, t81,12,893,7:7)
4195 format(tzu, ;% ,t30, (mg/1} ,t47,727,t0), :%,t72,%:7,t93,7:7)
¥ CF A ¥4 LS ¥ ¥ ¥x, ¥ *%
* baily Averaje Flsn !
:; LY X4 ¥ "y * % s L1 Xy

write (44,4050)

azfiowl(l)
=0

do m=1,mn

if(flow(m) .gr, flow(m=1)) then
a=tiowin)

endlit¢

{t(flow(in) .gt. .80%*designflow) then
i=3+1

endif

enddo

if(desiantiow .e3. 9) tnen
=0
encig

writei44,4200) a,3esianflow,d
wrlite(44,4205%)
write{43,40%0)
vrite(44,4055)

4200 tormat (t2u, ;% ,t27, Daily Flow”,t47,7:%,t51,£5,2,t61,7:%,t64,
_fs.z,t72,':',tsl,iz,t93,':')
4205 format(tdd, s ,t30, (mad)”,t47,":%,t61,":",72,°:°,£93,":9)

% *3 ¥ x % %4 ¥ xx xx
%

¥ Yonthly averaage flows (mgd)

¥

¥ % % *x ¥ % £* by x %

write (44,49%Q)
je=o
1fiflowave .yt, ,40%flowavelis) then

=1
endif



42140
4215
¥
*
*

F
i

4220

4225

%
F
%
r3
k¥

pally Total Coliforms ( /109 nl)

if(flowavelin .ea. 0) tnen
j=¢
endif

vrite(44,3210) flo4ave,fl0navelim,]
arite(sa4,4215) ‘
write(s4,40540)

writc(43,40%83)

format(tz0,*:”,t?5, vontnly pesign Flow”’
Eh.Z,801,72%,0649,F5%.2,t72,%71°,t01,12,t93,
foraat(t20,”:7,t30, (ngd) ,t97,%:7,1t51,":

.

47,757,151,
%)

Lt72,73%,893,7:1%)
¥ % £y ) ¥ L 23 xy % kX %

% - ¥E Y LX) X% % xx L 3
¥rite (44,4059)

zcoltot(1)
=0

ap m=1

if(coltot(m) .at. coltot(mn=1)) then
ascoltot(m)

endif

jf(coltot(n) .ot. Coltotlin) then
j=i+t

enilf

enodo

if{coltotlin ,ea. D) thnen
jeo
endif

write{44,4220) s,cpltotlin,]
write{44,4225%)
write(44,405u)
write(44,4055)

forast{tz20,*:’,t23,"vally Total Coliforv”,td7,":7,t50,€f7.1,

tol, s ,ted, £7,1,t7¢,"s",t81,12,t493,°:%)

format(t20, 17,129, (/100 ml)”’,t4?, " ,t61,%27,t72,72°,1t93,"

%* & (23 L3 3 X xx ¥s i L3 ]

Montnly Total Coliforms ( /10J3ml)

x# 5% . ¥ ¥ % x¥ 4 ¥
write (44,4050)

3=0

if(coltotave .at. coltotavelin) tnen

=1
enaif

a®
N

)
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4230
4235

¥ &
*
3
X
3

4240
' 4245

LY
*
¥
%
x¥

1f(coltotavelin .ea,. () tnen
J:i)
enulf

write(s4,4z23u) colrotave,coltotavelin,d
wrlte (44,4235) '
arite(44,3050)
write(44,ans3)

fornat(t2u,”:°,122, vontnly lotal Colifbra”,t47,7:7,t50,
£7.1,t61,787,863,€7.9,€72,°:7,t=1,52,t93,7:°)

fOrmst(t20,%¢°,123,° (/100 rl)",t47,%:",t6k, 72", 072,727 ,t93,%:")

*¥ ¥ ¥ L33 [ 3] *x ¥ ¥ %

Dally Fecal Coliforss ( 7100 ml)

%% » 4 k% ¥ % %% % *x
wIFite (44,4050)

a=¢coltec(l})
ji=0

do w=31,mnm

if(colfec(m) ,at, colfec(n=1)) then
azcolfec(m)

enalf

if(colfes(m) .at, colfeclim) tnen
j=i+1

endif

enddo

i1f(colfeclim .ea, D) then
j=0
endif/

srite(44,4249) e,colfeclin,
vrite(44,4245)
write(44,4050) "
write(44,405%)

format{t20,*:",t23,"pally Fecal Coliform”,t47,7:°,t50,£7.1,
tel, :’,t03,£7,.1,t72,%:",tE1,42,t%3,":")

fOrmat(£20,727,L30,7(/100 0l)*,te?,727,t61,%:°,£72,°¢7,¢63,°

X3 xs ¥ % % ¥ E Y"

»onthly Fecal Coliforms { /10U =»1)

¥ £ % % ¥ % X% . L3 2 *%
write (44,4050)

=10

;t(colfecave «Gt, colfecavelim™) then

anaie

J£{colfecavelln ,ea, 0) then

.’
H

)
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j=0
enait
“a
write(44,425y) colfecave,colfecasvelln,])
write(44,4255)
write(44,4350)
write(44,4033)

4250 format(t2v,*:s”,t22, “ontnly fecal Coliforn®,t47,7:7,1%0,
. f-’.lrtf)lp':' toB,fT.l,t72,':',LH1.12pt9!,':')
47255 foreat(tz0, 17,029, (/100 wl) , 037, 37,861,727, 874,727,893, ":")

[

P T I * ¥ % %% %% T *x %
. :

* Daily Settieable ocolids (ml/1)

%

2% % X & E 3" 'y % £ % ¥%

write (44,4u59)

4% setsqol(l)
j=v
40 n=l,mm
if(setscol(m) .gt, setsopl(m=1}) tnen
a=setsol{m)
enolf
{f{setsol(m) ,ut. setsellit) tnen
Jzi+1
endif
" endaon

if(setsollin .ea. G) then
j:u ‘
endis¢

write{44,426v) a,setsollis,j
writel(44,4295}
write(4d,305v)
write(44,4055)

4250 format(t2n,”:*,t22,vally Settlearle Sollds”,t47,7:",t51,
o ESLV3,E01,7:7 , tha,f5.3,072,%°,1t41,12,193,7:")
42065 format{(t20,7:%,¢€30,°(ml/1} , 47,73 ,t01,727,£72,7+°,t93,"1")

*% % %% %% x¥ »x X% ¥ ¥
. .

* Moptnly Settesole Sollds (ml/1)

%

¥ s ¥ x xx » 5 % L X% X

writ; (34,40%0)

iz

if(setsolave .ct, setsolavelia) then
tnais

if(setsolavelim ,ea. 0) tnen
3=v



enni¢

ATite(qum $270) setsolave,setsclavelin,d
srite{a4,4275)
arive(44,4050)
write(14,405%)

oL

4270 format(t2u,”:7,t22, nontnly settleavle 5o0lias’,ta?,”:%,t51,

o E5.3,t0601,7:2%,t04,£58,3,1t72,"7:°,t4),12,t493,°:")

4275 format{t2u, 1 ,t30,%°(ml/1)*,te?, s ,t01,73°,72,7:%,33,7:")

X1 3 rx xx T3 ¥x X 5%
*

¥ Daily Other vAaraneter I {(units)

Y

% x k& E¥Y xx 8 X% *x * %
write| (54,1650)
|

a= otnerl(1)
j=0

do m=1,mm

if(otnerl(m) L,9t. otheri(x=1)) tnen
a=otherl(m)

endit

iflotherI(m) .5t. otrnerilim) tnen
J=i+l

endi¢

enddo

i1f(otherilin .eq., 0) then LY
=0
endif

wClte{44,4230) 2,otherllinm,]
write(44,4285)
write(44,4050)
write(#4,40%5)

« £5.3,061,72°,864,85.3,t72,7:%,t81,52,t93,737)

4280 torwat(t20,%:7,t23,°0tner Parameter 17,t47,":",t51,
4285 format(tzin,”’:

% T xe % £ x5 T 'Y
% '

¥ Montnly dther Parameter IX {(units)

*

X% ¥ ¥ ¥ ¥ ES ) [ 3 ] L 33 L k¥

write (44,4854)
j=0

if{otherlave .gt. otherlavelinm) thnen
j=1
enaif

if(ornerllim ,ea. 0) tnen
330
end1f

xx

*%

“,L30,7(units) 7, 47,787, 61,87 ,872,727,893,":7)

* ¥

xx



4294
4295

¥k

-

4300
4305

¥
»

3
xx

write(41,42490) otnarlave,otnertavellin,]
srite(4x,42499) :
write(44,4050)

write(du,4055)

Foraati{tzo,”’

tS.3,tbl, %, ted, £5.3,c72,7¢7,td1,12,894,7°:")

format{t2u,": ,t30,°(units) ", t+7, ", 61,7 ,t72,%:°,£93,"

k3 ¥ 43 L § % 'Y “x

yaily Jther Paraweter 1I (units)

¥ g X% ETY %3 E ¥ L T
write (44,4050)

az optnerlitil)

=0 '

do a=1,mu

if(otnerffi{m) .gt. otherli(m=1}) then
azotherlIlI(m)

endif

if(otnerll(m) .qt, othnerlllim) tnen
j=i+i

andif

enddo

itCotnerlllim .en, 0) tnen

j:l‘l ‘.;3

endif

write(44,4300) &a,otherlllinm,3
warite(dasq,430%)
write(44,4050)
write(+4,4055)

format{t20,":
t5.3,t0l,727%,t04,£5,3,£72,%:7,t41,32,£93,72°)

,t22, %ontnly utner Paramneter I17,t37,°

T,t23,"0tner Farameter II%,t47,7:°,t51,

*,t51

¥4

]

format(tz2u,”:7,t30, (units)’,td7," s ,tok, t",t72,7:7,t93,"

%% % ¥ x4 £33 % ¥

MYonthly Utner Parameter [I (units)

X% L £ *x ** *x ¥ ¥ ¥
write (44,40590)

j=u

if(otherllave ,ot. otherIlsvelim) tnen

enait

1t(otherlllim ,eq, U) tnen

j=u
enaif

xx

*x

. F
-

¥
.

)

)|
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96

write(4a,4310) otnerllave,otherliavelin,i
srite(44,4313)
¥rite(44,4059)
write(44,4053)

§310 format(tzu,':' t22, Montnly Utner Parameter 1I°,t47,%:7,t51,
. £S5 3,861, 7 ,tnd, E5,3,172,"7:°,141,1%, t93,"') :
4315 rormat(g2v,”:’ ,t30 flunits)”,tae7,%s",tat, " %, t 75,7 ,083,%:°)

end

Suoroutine Sectv

inclu-de ‘comnon.for’

real bodfwax,ssfnax,podsavenax,ssavemnax

inteaer 3,jcount,lxe,ixe,mxe,iloor

character*1l taele(20,70),incr(713),date(71),tthle(22,70),

. aArapn(2u,70),aasn{71)}, dates(?l),olotI(?O 4u),910t11(20 40),
. BEaTrY(4l),mrontn(41)

% * % % k¥ %% E 4% X%
+ .

¥ Subroutine Sectv rrints out grapns of imnortant parameters

* yvs, Jdays of the montn. This section simply provides a means

¢+ of montnly comparison Or trend search ald. 4Actual values

% zan pe tound in Sections 1, i1, J1I, and 1V.

* .
LY 3 ¥ k¥ L3 ) [ 31 ¥ *%x *%x * %

aTite(44,5000)
write(44,5009)
write(44,5010)

5300 tormat("1°/t1,1160°=°)//t2,"SECTION V 27//)

5095 format{t34, GrAPHIC rEPFESEITIATION OF WPDES & DEZSIGN
« PARKANETELRS?/)

5210 format(tl,114(°="3///)

podtmax=podf (1)
sstinax=sst (1)

do m=1,nnn=}

l1f(boaft(n+1) .gt. bodfmnax) then
nogfmax=podf{m+l)

engif

1£(ss€(m+41) .gt. SSfnax) tnen
sstwaxzsst(m+l)

endif

endino’

if{vodfmax ,1t, bodflin) tnen : :
podfnaxspocdfiim

enaif : T

ifissfmax .1t. ssfllr) tnern



5015
50290

5021
5523

ssftmax=sstlim
ensif

nonfrX=pOoGEm3x¥1h/20
codfm¥x=003tnar¥10/s20
nodEmXXx=nodtmax*¥5/20

ssfrx=ssfnax+15/20
ssfmux=ssfmaXx*iG/2U
ssfuxXx=ssfnax¥b5/20

30 5020 1=1,20
do S01% 3=1,70

tacle(i,j; = = °

continoe
continue

do 5023 x=1,20
go 5021 1=i,70

ttole(x,1) = ° ¢

continue
cantinye

do 1=1,79
iner(l)
date(l)

i u

enddo

1f{oodflim .ne, 0) then
11=20*podtlim/poifnax
do ik=1,70

tanle(il,1lx) = °~°
ensdo

~enalt

if(ssflim ,ne., 0) tnen
1§=20%sstlim/sstmax

go fm=1,70
trele(ij,iny = *%°
endyo

enait

do n=1,2
write(44,5024)
format{tiv,”!*)
endao

do 5028 m=1,nnn
g=dad{m)
i=¢0%podfi{m)/poafmax

1=T0% 3/ M

k=20*ssf(m)/ss€may
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1=Tukq/mn

it (i .ea. 0) tnen
30 to S0Zo
enaif

tarnle(i,j) = “**
50206 continue

it{k .eq. v) tnen
70 to LuZse
eni1if

teele(x,1) & "»°
3028 cortinue
do 1=1,7¢

if{oate(l) .ne, * ") then
ag to S02+
endif

1l=1=1

‘1f(aate(ll) .ne. © *) tnen
go to 5J2%
endgif

asl¥am/Ty

ifta .ea, 5) then
incer(l)="1!"*
aate(l)=’5"

enclf

1r{a ,eo. {U) then
incr(l)="1"
date(liy="1"
vate(l+1)="0"
enait

if(a ,ey, 15) then
incr{ly="1t"
aate(l)="1"
dete(l+1)="5"
ensif

1£(a .ea. 20) tnen
incr(l)="!"
date(l)=z*2"
darte{i+1)s"n’
endif

i1f(a .eq, 25) then
iner(li=-!"*
aate(l)="2"
date(l+i)="5"
endif



%02y

5930
503>
5040
5045
5050
5047
Sude
5350

‘5055

5bev
5065

"5070

5073
Sud0
5085
5090

99

i8¢ ,ex, 3V} tnen

incr(l)y="!" .
nate{l)="3"

date(l+1)="u"’

endlt-

continue
enddo
vrite(44,5230) cadtmax,(tavlel2v,il),1=1,70)

Jo 'i=19:]°;-1
write(44,5035) (tacle(i,}),i=1,7v}
eNGiaon

write(44,5040) podfnx,{(taple(1%,3),3=1,70)

write(d4,5u+459) (tanle{(14,i9),3=1,7v)
write(43,5va0) (taole(id,d),i=1,7v)
write(44,5047) (taole(12,3),3i=1,70)
«rite(44,5048) (tacle(1i,3),1=1,70)

¢TLLa(44,5000) oaifnxx.(tabletlu.j).j=1,70)

Jo i=9,6,=}
write(+4,5055%) (taole(i,3),3i=1,70}
enndao

write(43,5000) bodtnxxx,(taviel(5,1),3%1,70)

do 1%4,1,~1
writel(44,5005) (tablef{l,i},i=1,70)
£043a8

write(43,%5074)
ATLLe(53,5075) (incr{l),yi=2,71)
Write(34,5u%0) (Jate(l),1=2,71)
«rite(d4,5n65)
write(44,5%0%)

H . !
forﬁﬂt(t23'f5-2pt291'”'9t30":'7703)
format(tit,*1”",7063)
format{t23,£f5.2,t29,%«",t30,%1°7,703)
format(t3g,*!*,70a)y
foraat(ti?, “ELL=57,t30,"!
format{t17, Cuasld)*,t3n,”
tormat(t30,7:7,70a)
tormat{t23,€5.2,L29,"«7,830,717,7ua)
format(t3du,”t*,7us)
tormat{c2s,£5.2,t29, 7 =",r30,°t",70a)
format(t3d,”!*,70a)
format("+”,c24,70,00 «*,830,7:("."))
format{t3q, ! 7ua}
format(t3o, v’ ,7ha)
format{/to2, " Time (days)”’)
format(/t57, cffluent 50D vs, Time”)

*,103)
1Y, 7ua)

wrlite(44,8030) ssfnax,(ttole(zn,1),131,70)



5030
6035
5040
nd45
bl4n
6047
60456
8050

"BO53

o050
bRBS
LERAY
6075
s3ed
6UES
6090

do0 1=1%,1h,=1
srite(da,du3d) (ttole(i,l),l=1,7u)
enatd

ATITS®(44,0040) ssfTx,{rttole(ls,1),1=1,71)

wiite(id,buds) (ttole(ld, 1), 151,74)
srite(dd,oisn) (ttole(l13,1),151,700)
wrltel(4d,0047) (tLole(12,13,121,70)
writef{yed,évln) (teblell,)),is1,79)

srite(44,0059) sstnxx,(ttole(lu,1),1=1,7¢)

do 129,6,=1 .
write(d+,00%%) tttole(i,1),1=1,70)
enaso

write(44,00¢0) ssfaxxx,(ttble(s,1},1=1,70)

go i=4,1,~1
write(4a4,6ub5) (ttnle(l,l),1=1,70)
enado

drite(44,0070)
sarite(44,0075%) (incriz),n=d,71)
write(44,00%0) (date{m),u=2,71)
write(44,008%)
write{44d,nuvu)

format (t23,£5.,2,t29,7=",t30,71%,70a)
fornat{t30,°1%,708)
format(t23,£f5,2,%2Y%,%«",t30,"1",708)
format(tio,”:”,70a)
foflﬁat(t17,'SS',"-:‘”':'!'.?{)B)
forwat(ci?, (mg/1)",£30,7*,70a)
fornat(t3ge,*!*,7ua)
fornat{tedd,£5.2,t2%, " =",t30,%1",743)
format(t3v,”t”7,70a)
format(t23,£5.2,€29,7=7,£30,71",7Ua)
format(t3y,"!*,70a)
forwat(’+,123,70.00 =*,030,72("°."))
formac(tsd,”i*,70a) ‘

tormat{t3d, a*,703)

format (/toz, " Time (Jays)”)
tformat(/t57, ctftuent 55 .vs. fime”)

flowpeak=tiow(l)
rainmax=rain(i)

40 m=i,mi=3

{if(flow(m+1l) .ot. flowpeak) tnen
flowpeak<tlow(m+1)

endif

iflrain(a+l) ,gt. rainmax) thren
rainmax=rain(m+1)

endif

enhdo

it(flowpeak .lt, designflos) tnen
tlowpeak=designflo.
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5100
5198

5110

5115

101

enatif
flosnpksflowneaKt*i1>/20

ftlosDKK=f]lOvpRar®ll/2n
fiovrpkkk=tlonpesk*3/20

rainmr=rainnax*15/23
rainmxx=rainmax*iu/ v
rainmgxx=rajinmax*s5/20

do 51ds iz1,29
do 5100 3=1,70
L rd

gqraen{i,j) =

continue
continge :

do 1=1,70

dash(l) = * *
dates(l) = = *

endno

" lt(desianflow ,ne. 0) tnen

kKi=20*3esianflow/flowpeax
ag li=1,7v¢

Jrarni{xi,1i) = *~*

endag

enaif

write(44,5110) :
format(//t30, 17,101,717 /7L306,°,t1ul,"1")

do T=1,mn
i=zzv*rain{mn)/rainngx
j=Tu¥a s m

it(l .em, U) tnen
go to 5115 :
endif

graoh(i,j) = "+~
continge
endoo

ao lxe=1,2G

d0 jxexz1,70

if(oraph(ixe,jxe) .en. “+7) tuen

iloop=ixe . ‘
a0 axe=iioop,1,-1

granh{mxe,ixe)="," ! '

enddo ’

enalt

endnop

enain



5120

a0 w=l,um

K=Zu*flo«s(a)/flowpeax

1=70*0u/mm

{f(x .eoc, 0) then
Jo to 5iz0
endlf

gravnik,1) = “»*
continue

endao

do n=1,79

if(Jates(n) ,ne. ’
go to 5123
enalt

nn=n«j

if(dates(nn}) .ne.
a0 to 5143
endif

r=n¥fmm/70

1f(r .eq. 5} tnen
dasn(n}) = "!*
dates(n) = ’%*
endlf

if{r .ea. 10} then
dasn(n) = *1°
dgates(n) = *1°
dates(n+1) = *0°*
ennit

i
if{r .ec. 15) tnen
jJash(n}) = “!”*
aates{n) = “*1°
dates(n+1) = *5°*
endit

if(r .ea. 20) then
dasnhin) = *!*
dates(n) = “2°
dates(n+l) = "0”*
eniif

it(r .eg. 2%) tnen
dasn(n) = "1°*
dates(n) = *2”°
dates{n+]l) = *5°
endlf

1t(r .ea. 390) tnen
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bi23

5130
5135
5140
5145
5150
5155
5180

-5105

5170
5175
3160
5185
5190
5195
5200
5205

5208

103

dusa(n) = “1°
aates(n) = "3°
uates(n+l) = i’
enj1f

continue
ending
write(4s,5130) tlowveak,(aracn(20,3),1=1,70),rainmnax

jJo0 i=14,10,=1
write{2+4.513%) (arsorn(il,1},3=1,7v)
enaio

write(44,514v) flospk,(arapn{l5,J),3=1,70),rainux
write(44,%145) (arsoenr(i4,3),3=1,170)

erite(44,5150) (arann(13,33,3=1,70)

«Tite(45,5155%) (3ravn(l?,33,3=1,70)

write(44,5139) (arvapn(lil,d),j=1,7uv)

vrite(34,51e%) flowokk, (uTaol(iv,1),3=1,70),ratnmux

40 i=9,6,~=1
write(44,5170) (arepnh(1,3),3=1,%)
enndo

write(44,5175) flowokkk,(arapni5,3),3=L,70),rainmxxx

do 1=4:1"1
write(44,51%0) {(araph(i,3i),3i=1,70)
ensdo

write{44,5%1&5)

write(44,5190) (dJasnh(l1),1=2,71)
»rite(34,5195) (dates(l},1=2,71)
wrlte(44,52460)

write(44,5205)

format(t23d,£5,2;,t2%, 7«7, 70a,t101,"1=-,£5,2)
£OTRAL(L30,717,703,E101,%17%)
formadt(t23,£5.2,t29,°=L",70a,0101,"!=",£5,2)

tormat (30,707 ,70a,t101,°!1°)

forsat(tlb,’aAve, Flow (*%)7,t30,°¢",7va,t1d1,°'",£105,
‘Haintall (+)°)
format{tl?,"(m3ad)",t30,"!",70A8,101,"17,t105,"(incnes)”)
format (30,17 ,708,0101,717)
fornat(t23,£5,2,t29,"«!",70a,ti101,"t=",£5,2)
format{tiv, !, M0a,t101,"t")

fornat(t23,15.2,129%, =17,70a,t101,%t=",£5,2)
tormat(t3y, ", 7o0a,ti01,71") ,

toraat{ "+ ,024,°0,0U=",130,71°,70{ "), ttul, !=0,00")
format(t3u,”!”,70a)

format(t3o, v’ ,7403)

format(/t59%, Timne (Days)”)

fornat{//t48,*averaze Flow & kKainfall vs, 1irne”’)

jcount=1Z+m0n
rewina o
noeplnt=0

1f(nuwnlnt .ne. num) tnen




5202
Y210

5215

s230

523
§240

5245
5250

a0 to 52n%
else

o to 523V
enaif

reaife,52192) nuuplnt

forwat(id)

do I=1,icount

read{s,5%z1%) nocavedl{i),ssavel(i)
tornat(2te,.2)

endyo

g0 to SH2ue

bousvenax=podave(l)
sS5avemaxsssave(l)

d0 j=1,jcount=1

if{codave(j+1) .at, hodavemax) tneh
honavemax=podave(j+l)
enalf

{f(ssave(j+]) .ot. ssavemax) then
ssavemaxsssave(j+l)
endif

enido

1£{nod§vemax .1t. boaavelim) tnen
poaavemaxssodavellns
endif

if(ssavemax .it, ssaveliw) then
§savemax=ssavellin
endis

hpdavemxzpndavenax¥15/20
pooavemxx=pordavenax®iu /29
podavenxxx=bodavemax*5/20
gsavemx=gsavemax*15/2¢
ssavenXxsssgvenax¥li/ 2o
SSAVEemXXXT55aVemaX®s /2y

do 52z40 [=1,20
do 5235 j=1,4v

ploti(i,j) = = *

continue
cantinue

do 5250 k=1,20
do 5245 151,40

nlotlIi(x,1) = = *

cohtinue
continue
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5260

ap n=1,40
narx(n) = *
month(n) = * °
eradn

srite(«4,525%)
format(//t20,70°,t75,°1")
write(44,5¢56) '
format(t20,*!7,t7%,71")
if(vosavelim .ne. 0) tnen
ii=20*rodavelinm/nodavemax
a0 ji=1.,4v¢

vioti(ii,j3) = °~*

eraco

enaif

ifissavelim .ne, 0) then
kKk=Zd¥ssavelim/ssavenax
20 11=1,40

plotlI(ke,11) = °%°
end1do

enalt

oo S5zbb m=1,jcount
i=2C*oo0ave(mn)/oodavenax
Jj=40¥%m/jcount
K=20*ssave(m)/ssavenax
1:40¥m/jénunt
if{1 .ea. 0) then
g0 to 5260 ;
enaif

plotT(i,J) = "%”°
continuye

1f(x ,eaz, 0) tnen
ao to H255

endit

plotll{x,j) = "%~°
continue

a0 n=l,40
i1t{montn{n) ,ne. * ‘) tnen
go to 52567

endit

if(montnin~1) .ne, ° *) tnen
30 to 5267

endif

sSn¥jcount/euy
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it(s .eu. ?) then

mark(n) = “!*
montn{n) = *z°
en7it

if(s .eo. 1) tnen

narkin}) = 71°
montni{n) = “*3°

ancGlif

if(s .en. o) tnen

marx(n) = *)°
ponpth{n) = ‘o’
endlf

1f(s .ea, &) then
nark(n) = “i°
month(n) = *45°*
enajf

if(s .ea. 19) then
mark(n) = “t~*
nonthin) = “1°
monthi{n+l) = *o°*
endit

1¢{s .,eq., 12) then
madrk(n) = *1*
month(n) = "1°*
monthi{n+s) = *2°
endlf

if(s .ea. 14) tnen

mark({n) = “!*
montn(n) = “2°
enalf

if(s .eag, 1lwv) then
mark{n) = “4*
mortnin) = “4°
endit

if(s .eg, 1%) then
mwarxk(n) = “1°
montn{n) = "&*
endit

if(s ,ea. 20) tnen
mark{n) = *t°
nonth(n) = “g“
endif

1f(s .,eyq, 22) tnen
nark(n) = *!*
month{n) = “3°*
montn(n+i) = “¢0°
endif

if(s .ea. 24) tnen
marki{n) = “*!*
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3270

521715
5280

5263

5290
5235
5300
5105

5310
5315

3324

532%
5330
5335
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nontn{n) = "1°
montnin+iy = “2°
enaif

continue

ensno

stitetsas,5270) ponavemax,{oloti(20,§),1=1,40),ssavemnax,
(clotTI(2v,1),1=1,40)

do i=lv,10,~1 .
write(43,5275) (o)oti(i,d),i=1,40),(plotl)(i,1),1=1,40)
enago

write(d44,>2v9) eosavenx,(clori(15,3),]1=t,40),ss5avenx,
{elotlII(1s,1),1=1,40)

write( 34,5243 (olot)(1%,9),3i=1,40),(plotil(14,1),1=1,40)
«rite(44,52903 (910t1(131j)r1=1140)’(Dlﬂtll(13tl)'l=1|40)
write(44,529%) (clotI(12,3),3=1,39),(plotll(12,1),1=1,40)
write(44,5300) (ploti{ll,j),d=1,4ud,(plotII(11,1),1=1,40)

write{(44,5305) pudavemxx,(plotl(tv,3),1=1,40),ssavemxx,
(plotII(10,1),1=1,40)

640 1=9,6,=1
write(dd,5310) (Dlotlli,j) J=1,49),(plotIiICL,1),1=1,40)
enado

write(s4,5315) oodavenmxxx,(plotlI(S,3),i=1,40),55avenXxx,
(plotl}l{5%,1),1=1,40)

do 1=4,1,=1
vrite(44,5320) (ploti{i,j),J=1,40),(plotIl(i,1),1=1,30)
endao

write(44,532%)

write(44,533u) (marx(l},1=2,4G),(marx(n}),n=1,49)
write(44,5335) (month{l),1=2,40),(montn(a}.m=1,41)
write(44,5340)

write(44,3345)

format(tld,f5.2,t19,°=",120,7!%,40a,t08,£5.2,L7+, =",
t75,°!%,40a)

format(r20, t*,403,t75,"7!",4va)

format(tl3,£5,2,t19, «",£20,°1",4va,t68,£5.,2,t74,"
t7%,%1%,46a)
format(tiy,"!",40a,L75,"17,40a)

foruat(ty, *60D=-5" .t?u,’:',4ua.th7 ,t?S,{!',qoaJ
format(ty, " (m3/1)" .t?u,’:',4ua,tn5,'(m;/13 LET5,%17 ,40a)
fortat(t20,"L’,40a, t75,'£',403)
format(tl3,£5.2,L19,7=",t20,°!7,40a,tnR,£5,2,174,"=",
t75,%17,40a)

format(tzu,*'*,40a3,t75,°!",40a)
format(r13,£5.2,t19%,"=",t20,"!",4u3,t03,£5,2,t74,"=-",
t75-'l'.’4ua)

format(t2d, Ll ,502,t75,7%,402)

format("+7, 014, U 00 =7, t20,42(°."),thd,"0,00 =°,t75,42(°."))
format(t2v,”!*,408,L75, 1%, 40a)

tormat(tz2u, 0%,40a,t75,70",408)




2340
5345

fortat(/ct3y,%i1me (nonths)”,t4u, fime (nonths}”)

torvac(//t3s, "~enthly odud vs,

ifujocount .eag. Z4) ftpen

Tap nEl,tz

nooave(l2+n)=nocave(n)
ssave(l2+n)=ssave(n)
ensy

entif

eng

Time’,td?,"vonthly S5 vs.

Time”}
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~ APPENDIX 1IV:

SAMPLE DTECTR QUTPUT
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DIAGNISTLC 198 P45 U EFFICTRICY
KY COMPULKRIZATTL 1a OF TReEANTHENT HEPRITS

VeRS5LlIM 2.0

Rayvigeqd and Hesrf{tten
J3nuary 1443
LIkELVYA 11, Fu4, nrajgate kesearch Assistant
RICHARD ®, DSBS, Assistant ¢rofessor of Civil Eniineerinag

EHVIRPOUse T AL, EGINSERING PHOSRAM
Nerartrent of Clvil Knagineerina
vniversity of 'assacnusetts
Amnerst, “assacnusetts v1ioul

inls vrouras ~as developed with financial 3ssi{stance
froy the vagsgacnllsetts nivisian of Zater prollution Control

the ['TFCIH proirsm has neen dsyeloped tp aid the
hassachuysetts Division nf zater Pollutlion
Canttol in monthly conanliance checkino of ™unicipal
sastewiter LTezthent olants.

Ihe nutpuy for eacn Lreatrent plant consists of 5 sections:

l. Tapulation of Yally nerational Data
11. wally a9, 8% Loadinis and Percent Rennvals
il). labulation of Slujzr [reatement Parameters
IVv. Cowoarison of Joeratiny Performances witn Permit and hesign Limits
Vo Liraphlic Hepresentating of Peramlt and Pesian Paraneters

Flants are ¢oldea 1in slphanuveric order. [he
folloslng 115t glves 4 ¢ode pumber with 1its
corresponding treatwant plant

)

FLAAT MUMEt PLANT GLOCATTINWN

- i - e T L Y

1 Amnerst
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PLANT HU%BRR 13 HIDLFLIED ACTIVATED SLUDGE

L o L L e L L L L L e T P P L e e L e L Y L L L e e L L P P P e P e D L el L e P Y

'ECTXU‘. LI
. TARBULATIIN OF DALLY OPERATIUNAL DATA

“WE. PEAK RECYC no Fra CHLURIJE TUTAL FECAL AMM NG3
DAY RAINEALL  FLOA ELOk FLIw AER TANK MLES SVl RATIL RESLIDUAL  COLIFORM  COLIFQRM PHDS NIT NIt

|
I tinches) (130) (m33) (mg4) {ra’sL) {mi/1) (mi/g3)(/d4ays1} (ng/1) (7100 ml) (/100 al) (m3/1) (na/1) (ma/l)

LR L et EE DL R P P R L L T TR PP T LI T L L T Y L L R L T R L P P E R L LY D P P LY Y P L L LR Py L Y L L LYY Y )
b V.00 3. 0o 4,10 3,00 V.0 2240.0 Q.00 000 0.60 95.0 0,0 2.4 7.8 0,51
2 0,02 3.14 4,80 N.00 14,4 2233.0 0,00 n.uo 1.40 0,0 0.0 0.0 Q.0 6,00
3 0,06 3,10 4,40 J.u0 *,0 g.9 0,30 U, 10 1,30 G.0 0.0 9,0 0.9 4,00
4 U.01 3. 03 4.20 G0N 0,u 0.0 0,00 0,00 .30 2.0 0,0 o0 n,o 0,00
5 1.14 3,54 b.HO G.00 u,0 0.4 0.00 0.0 .40 0.0 0.0 0.0 0.0 [T
L] 0.35 3.1 4,10 [T (] 2160,0 0,00 0.0U .35 0.0 0.9 0.0 0.0 0,00
7 u,00 2.74 4.50 v.0n g,0 D.0 0.u0 0.0u 1.10 150,0 0.0 7,0 0.t 0,00
b 0.0U 3,23 5,00 0.00 [N 1710.0  0.00 8,00 0.87 .0 0.0 1.8 12.6 0,00
9 v,.0u 3. 18 4,40 0.00 31.8 175%.0 0,00 Q.40 0,50 1000.,0 0,9 2.0 0.0 0,00
10 0.00 3,3 4,50 DL00 L] 1210, 0,00 0,00 1.7 0.0 0,0 0,0 0,0 0.00
11 b.00 2.89 3,50 N.no ) 9.0 w00 n.00 0,55 0.0 0.0 f.0 p.O 0,00
12 0,00 2.98 4.10 .00 dau v, 0,00 0,07 0,45 0.0 0,0 0.6 n,o 0,00
13 0.01 2,97 4.50 g.00 0.0 1620,0 0,00 0,00 0,50 0.0 0.0 g.0 0.0 0,00
14 n,00 2,13 4,40 Ganu 0,0 13500 0,00 Q.00 1.60 63.0 0.0 0.0 0.0 0,00
15 0.0 2.3% 5.00 v.00 0.0 1615,0  0.90 0,u0 1.40 8,0 0.0 2,4 9.5 v,29
16 0.0 2.4 4.7V [Vl 0.0 1695,0  0.00 n,00 1.190 32.0 9.0 0,0 0,0 0,00
17 U.00 2.717 5.00 v,.0u 0,0 1410.9 0,00 0.00 1.50 J,u [ ] 0.0 a.0 Hv,n0
i8 0.0u 2.35 5,00 0,00 - 0.0 .0 (.00 0,00 1.10 0.0 0,0 0.0 n.0 0.09
19 0,03 2,45 4,50 .00 o.u 2.v 0,00 0,00 1.20 0.0 0.0 0,0 n,n n.00
20 0,23 3.3 4,00 0,90 b.u 1175.9 v, Q.09 1.25% 0.0 0.0 Q.0 0.0 0.00
21 D.b3 3.33 4,90 Q.00 v, 0 1415,0 0,00 Q.00 1,45 28.90 0.0 Q.0 a.u g,00
22 Uy 241 4,50 N.00 0.0 1660, 0,00 a,ny 1.40 0.0 0.0 2,9 0.0 0,24
23 [FINTH] 3.2 4,400 [N 0.0 1635.¢ 0.00 0.00 V0,85 170,0 0.0 0.0 [ 34)] 0,00
24 n.ov 3.7 4,50 0.00 U] 1365.0 0,00 0,04 1.30 0.0 D.0 0,0 0.0 0.n0
25 n,.nou .68 4,50 2,00 Jou 0.0 0,00 4.0 U,6% 0.0 0.0 0.0 2,0 0,00
26 U.00 2.14 4,90 0,00 o,.u .0 U.uf e tb) 1,130 0.0 0,0 0,0 0,0 0,00
27 V.14 .00 4,50 [UNT] G,n 1475.,0 0,00 f.00 0.60 0,0 0.0 0,0 [ ] n.,uo
28 .00 Z.K6 5,4 G100 [ 1655.0 0,00 10U 1,39 69,0 0,0 Q.0 0.0 0,00
29 0,42 2.b3 0,00 delu u,0 17353, 0,00 [LDLH 1.1% [ LTI | 3.0 15,4 0,19
0,0 2030.,0 §,30 [T 1.05 11,0 0.0 0.0 0,9 0,00
0,0 n.u 0.0 0,00
2.7 11.3 0.3t

AVE, 3,11 Z.919 4.0 DIy 2310 16532,82 0.0 0,00 1,00 191.2 7.9

3 0.8 2.96 0,30 a0
31 0.00 3,60 .50 ) 0,0 12U, ¢, 00 0,un 1,10 n.0

|
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SECITON 1%

DAILY RHUR, S5 LOADINGS, AND PERCENT REMOVALS

8 G b e P O iy e e D e D e e O N O Sy S e e g S A e A e ke

NATRY ROL ati,y 8S RAD LOADING 58 LOARING
DAY ‘ ‘ PERCENT REMOVALS
{mgrll {mg/l) {PBD) {ppPD)

Infiuent Etfluent Influent Effluent ingluent Effluent Influent Eféluent BOD 55

1 HS.50 2.49 133.30 2.30 2181.99 T1.46 J4U1,.87 T1,48 «97 .98

b 91.54 6.40 101,30 6.0U0 2411.43 173,94 2669,70 156,13 93 .94

8 49,00 4,50 133,30 S.40 26606,88 121,22 3590.686 145.47 L5 « 96
10 13.50 2.627 105,40 9.0y 2059.65 13.42 2953.56 252,20 .96 .91
13 16.50 4.30 17070 2.50 4124,17 106,51 4228.21 Al.92 .97 .99
15 L1n.50 3.10 138,70 5.00 2322.49 b0.706 2718.38 98.00 .97 «96
17 13h,.50 2,91 143,50 $.350 3153,40 51.1% IJ3t5.11 150,16 .98 .95
F 162,00 6,20 153,40 7.50 4458,56 170.64 4221,.87 206,42 W96 .95
22 121.50 §5.30 144,00 B.50 2948,73 124.613 3494,.79% 206,29 .96 .94
14 198,00 4.60 130,70 1.3¢0 276%.21 117.79 3346.42 33,28 .36 .99
27 134,00 31,20 139,40 11,30 3452,16 BO.De® 3487,719 282.73 .98 .92
29 11R,50 2.3 145,230 2,50 2599.20 50.45 3187,.04 54.849 .98 .98
3y 100,50 .40 139,19 §.50 3017.41 12.06 31974,14 195.16 98 35
AVE, 116.HY . HA 136,13 5,15 2935.53 98,82 3426,.13 147,39 .97 T
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SuC1107 11l

IARLLATLION BB SLUDGE TREATHREMT PAHRAMETERS

MEFH0D: Nigestion

------—--.--h--------ﬂ---------—n---.---.---—-------T---o-.------.-——-.-----.q-----------—v--- ---—-----.---------O.-----‘-
FLDa [ INFL. PENCENT GAS DETEHTTUN ‘ VoL, SLUDGE t SDLIDS
vay; DEGESTAN SUELOS PRIDHCED F{YE PH PRODUCED SLUDGE
(100 aml) (ma/1) (ft=3} (nin} {yd=3)
1 15,300 .0 N.Y 1) 5.2 20.0 27,0
& 15,3400 L) 0.0 19 4.9 30,0 25,0
] 16.500 O, W,0 15 S0 25.0 30,0
13 14,450 Bab 0,0 30 4.1 27.0 . 19.0
1% 11,750 0.0 0,0 @5 4.8 30.0 32.0
17 13.950 .0 u,0 LTH 5.1 15.0 13,0
0 16,500 [\ 8,0 33 4,7 17.0 28,0
2 13,550 0,0 0,0 %5 1,9 19.0 33.5
24 15,350 0.0 v, 0 96 5.1 2%.0 15.1
21 15.9n00 3,0 Q,0 A 5.2 19.0 29.7
29 13,150 o,.n 0.0 99 4,9 28,0 29.1
LEA L A b b b ke B Ll L B L LD L AL LR YT R L DL LY L L LDl L LY L LR LIS FY R FLYE LT Y T LT L L PeesyY R XY Ty I Ty Y 3
AVE. . 14.782 0.0 0.0

LR 5.0 ' 23.2 0.1

YEFHON UF D1SPOSALI Incineration
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SECTION ¥ H
COMPARLISON OF UPFHATING PERFORYANCES
alTH PERYIT AND DESIGH LIMLLS

A e R Ry P e S e e o el A T e S Ot e s e A o A D A P e e o g A e S e

e R L L e L P P P PP P YL L L L el )

H : H H :
: H MAXTYUHM Tt PERMIT 3 NO, TIMES PERMIT
: : VALUE H LEVEL @ EXCEEVED H
H H H H H
: : H ! H
H Daily ®ND t 1.40 t 0,00 H 0 :
: (my/1) H H : :
H : H H 1
3 : 1 t :
H Ynnthly BNOD t EPS ] ) t 30,00 1 Q H
: (m3/}1) H H H H
H H H H H
A A D e e kD A e TP e Al S A W P D D D T e e A o o el o e A D W o W A e ey
H H H H

Dajly 535 : 6,50 H 0,00 H L1} H

inars1} 3 t H

o

R S A e e i e e o e e T 0 e D D e D S N S e g AT D R S e e o -

H t
5475 t 3,00 H 0
H !
H H
t : 1
Dafly Percent Removal: 1t 0,98 [ ) H 1]
ROL [] H |3 !
: ! H H
H
0,97 T 0,09

donthly 55
(marl)

on ws 34 e2 0 W es se e
e oas se e

- e e

Sonthly Percent Hemovall
BUD

o

an ae o0 40 | w4

s ve ak B
" ae et e

- P e A T D 0 D T D oy O D D e D D A S A R

1 H H H

t Dally Percent hepmoval H 0.9H T 0.00 H o

' 585 H : :

! 3 ' H

Rl el il Al R L L R L DL L DL L L L Y L L L L I P R L Py
H : H H H
t sonkthly #ercent Hemoval:® U, 90 HEE T H 0 H
: R3S H H : :
H H t H H
H H H H H
t dally Fftl. I'Rosphnrug : 4, U H .00 H 0n H
H (ra/l) H H H H
: ' ! : 1

t ) H
2.0 H V.00
H
H H
t
Dally Kttl, Ammonia H 15,40 H 0,00 H
(ma/sl) H FAR H
H t :

- T o e e B D e e D e g e S R A O S o o

Manthly Lftl,. Phosphorus 0

(ma/1)

as se v
w 1 e
e 49 vt v

o

rgnthly rntfl, Anronia
{m4/1)

11,33 4,40 ' 0

s dw se wn | be 4% ke de | aw te ee ae

20 5o ww
-
YT

Ny o T T D D M A Y e A R e W U e e e A S ol T P




H H H 14 H
$ Dally tifl. Nitrate t 0,19 H n.,uo H 0 H
H (masly H H 1 H
3 H H : H
H H H ]

“gntnhly FEff], vitrate @ 0,31 H 0.00 H [} H
tma/1) H H H )

. H H H H

Daily Flow H 1.60 H 0,u0 H 1} H

{myd) b H H H

H H H 3

s ve o or | wn e va se | 44 sk ov w0 | 4n wa 2u we @ 0 41 wn 4w

am v oa se

. A e P e B e g A e g P 0 e P L e D e A

Montnhly Desian Flow

{myd)

1.00 0

P ]

o o8 28

L L T T A L L A T L L L L L T P P P L R P S T T

. A O T e e e A O s T g A A A D e

Datly Total Colifort

(/1M w1y

“ontnly Total Collfore

(/100 al)

Datly Fecal Colttora

{7500 ml)

H
H 110,0
b
:

.0 1]
H
H

e 4 eu e

H
% 193.2
t
H

3
10000 gy o

P TS

Ly T e T e Y T D e o A e e Y e A A T AP S AP

H
1 0,0

.
.

H

4]

e L L L e e P L L L L P e Y P L T T L DL LI P L P P DL AL P L L L Lt

wanthly ¢scal Colitorn

{7100 an))

0.0 200, G ]

" dr osa e
. tu oy we
“ +4 ee se

H

e R P A e e O R A S R S ke e A R e e e e e P S

LI TR

e o T D g e e R T e o e T N e e T P Ry

%e me on wa § en wa.bd ew | ®e o mm 4

pafly netflesrle Sollas

{nl/1),

vontnly Settleanle Sollds

(misL)

(UM TRy 1, U0

e e wm
-

4 ee va e

H
.
H
.

: i)

n,10u 0

- e ae ae

ur aw
R R

Ol L g e D e Y

Otner Patameter |
(units)

g.ufd [F

o e e
" o e

R TR

H
o H
H

P Dy T e S e T Y A e A e e e D N e

Mentnly Other pParameter L3 0,000

(ynits)

Other Caramntar 1
(units)

y,oul n

- v o

e an #a W

e

| e e A e T i Y e S P T S

H H f H
1 3,000 1 f,u0 1 ¢ H
: : H H
: H H H

A T e g Y o e e T e O A S D D U A e e

wonthly Otner parameter I3 0,000

{units)

1

¢ 0.%ua 0

.
H H

“ ve ee am

[T

" e e 0 | 4 wa e we
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SECTILUN V

6 hU

4,95

rOL=5%
(na/sl)

11,30

35
{marsl)

U =
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