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FOREWORD 

The computer programs provided with the manual are designed to assist 

in the making of decisions and the sorting of data normally asso- 

ciated with sewage sludge utilization. The computer programs have 

been tested and the developers have made every effort to ensure that 

the computer processes information in accordance with the require- 

ments of the Ontario Guidelines for Sewage Sludge Utilization on 

Agricultural Land. The developers are not responsible for any deci- 

sion3+taken by the operating authority even though decisions might be 

based upon output from the computer programs. 

ENVIROSEARCH LIMITED SIMCOE ENGINEERING GROUP LIMITED
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LO INTRODUCTION 

1.1 General 

This report deals with the development of a computer— 

assisted sludge management system for the utilization of sewage 

sludge on agricultural land. 

The computer software which has been prepared to provide 

the necessary automation has been developed for use on an Apple 

II + 48K computer. Other hardware requirements for use with this 

system include a 16K memory card (slot 0), two disk drives with con— 

troller card (slot 6), monitor (CRT), printer with interface card 

(slot l),and Z—80 Softcard (slot 4% The programs can be adapted to 

other CPM computing systems. 

The computer—assisted sludge management system is designed 

with the capability to analyse a sludge utilization program with up 

to 26 water pollution control plants and/or off=site sludge storage 

facilities. Program modifications are required to facilitate the 

inclusion of additional water pollution control plants and off-site 

storage. The system can handle spreading fields as necessary, with 

records for 2000 to 3500 spreading fields maintained per disk. The 

sewage sludge utilization practices of the Regional Municipality of 

Halton were modelled as a practical test of the computer programs 

developed during the project. This sludge management program provides 

data management capabilities for sludge spreading on approximately 

5200 hectares of agricultural land in the Region of Halton. Approxi- 

matElY 135 000 m3 of digested sludge is spread each year. This sludge 

is generated by six water pollution control plants treating sewage 

from a combined service population of 219 000 persons. A schematic 

¥ 4<—



flow diagram for the system is included (Figure 1) along with a 

complete program listing (Appendix) 

Included as part 2 of this report is a User Guide which has 

been prepared to assist an actual user of the system. The User Guide 

describes and illustrates all features of the system and assists a 

user step-by-step in loading data, modifying data, carrying out 

calculations and printing out data, as required. 

I}! L2 History of Project 

This project has been jointly funded by Supply and Services 

Canada, under their Unsolicited Projects Program, by Environment 

Canada, by the Ontario Ministry of the Environment and by the 

Regional Municipality of Halton. The proposal to carry out the 

development and demonstration of this computer assisted sludge 

management system was submitted to the Federal Government in April 

1982. This project was formally accepted in August 1982. 

Through prior discussions with the Ontario Ministry of the 

Environment (MOE) and the Region of Halton, the consultants were able 

to obtain the manpower and financial support of these two government 

bodies. The MOE agreed to provide $10,000.00 towards the funding of 

the project and to provide technical staff assistance as required. 

The Region of Halton agreed to fund $15,000.00/year towards the 

second and third year demonstration phase of the project, to provide 

technical manpower assistance during the three years of the project 

and to allow their sludge utilization program to be used as a model 

for the development of the computer program and for trial run 
pur‘ 

poses in the second and third years of the project.
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Work on the project began in August, 1982. The completion 

date for the report on the development of the computer assisted 

sludge management system was set for October 31, 1983. A draft 

version of the report was scheduled to be submitted by September 30, 

1983. 

1.3 Technical Committee 

A Technical Committee was established to assist with the 

management of the project, to provide technical advice and make 

decisions affecting the course of the study. The representatives on 

this Technical Committee were: 

Dr. M. D. Webber - Scientific Authority, Environmental Protection 
Service, Environment Canada 

Dr. T. R. Bridle ‘ Environmental Protection Service, 
Environment Canada 

S. A. Black ‘ Laboratory Services and Applied Research 
Branch, Ontario Ministry of the Environment 

F. J. Iliffe - Waste Management Branch, Ontario Ministry 
of the Environment 

Works Department, Region of Halton 
G. N. Woodburn 

Works Department, Region of Halton V. Lesnicki 

Works Department, Region of Halton A. Shamess 

Halton Agricultural Representative, OMAF 
H. J. Stanley 

R. Sovereign a Halton Agricultural Community 
Representative 

Dr. T. E. Bates 1 University of Guelph 

1.4 Past and Current Practices 

Based upon the authors' experience relating to sewage 

sludge utilization in the Region of Halton and other municipalities 

in the Province of Ontario, the proper management of such systems has
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been manpower intensive. For instance, in the Region of Halton, 6 

staff are directly involved on at least a part-time basis, 
with an 

estimated manpower requirement of 3 man years per year. 

Many municipalities, in an attempt to minimize manpower 

requirements, have delegated more and more responsibilities to haul— 

age contractors. Sludge haulage in Ontario is now most commonly 

undertaken by contractors. Besides haulage, responsibilities 
for 

selecting the spreading fields, finding and applying for approval of 

new‘fields, finding storage sites and constructing sludge storage 

facilities have often been assigned to the contractor. 

This type of management of sludge utilization programs 

tends to be on a short term basis with only limited long term 
plan= 

ning; for instance, fields for spreading have typically been selected 

on a day—to—day basis rather than being selected in advance 
based 

upon croppage plans, soil types, weather trends, etc. New fields have 

been sought for approval only when needed rather than as forecast to 

be needed. Additional storage has only been developed when problems 

have occurred due to inadequate land for sludge utilization 
being 

available. 

In Ontario, record keeping systems pertaining to sludge 

spreading prior to the introduction of the 'Guidelines For 
Sewage 

Sludge Utilization on Agricultural Lands' were largely non—existent. 

After the introduction of the guidelines, records were 
required to be 

kept of such statistics as location of fields, volumes of sludge 

applied and dates of sludge application, but such records 
have all 

been manually maintained.
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In the past, sludge spreading on fields was typically 

carried out using on-road vehicles. Most vehicles were gravity dis— 

charge tank trucks. Sludge spreading with such vehicles often caused 

damage to fields, especially to clay type fields due to rutting or 

soil compaction, and where the land was tile drained, damage to tiles 

often resulted. Gravity discharge also resulted in uneven sludge 

application to the fields causing poor crop response and uneven 

maturation. To solve these spreading problems, particularly for 

large scale sludge utilization programs, municipalities have recently 

begun to specify in sludge haulage contracts that vehicles with 

flotation-type tires and preSSure discharges be used for spreading 

operations. 

In the past, the common municipal practice to contract 

sludge haulage on an annual basis resulted in extra management due to 

the need for frequent tendering, contract evaluation and contract 

execution. As contractors were given the responsibility for finding 

fields and storage sites, building storage facilities, and providing 

expensive spreading equipment, one year contracts became unaccept— 

able in that the contractors could not recover the cost of the extra 

services over the one year duration of the contract. Municipalities 

are now finding it necessary to go to longer term contracts. For 

instance, the current Region of Halton contract is for a duration of 

4 years. This was necessary in that contract requirements, which 

included spreading with a flotation tire vehicle, would have forced 

the price to be considerably higher per unit volume of sludge if the 

contractor could only look to a one year secure contract.



1.5 Need for More Advanced 
Sludge Management Systems 

With the introduction of Ontario% "Guidelines for Sewage 

Sludge Utilization on Agricultural Lands" (1978), the management of 

sludge utilization programs became more complex. These guidelines 

introduced new requirements: 

— for the sampling and analysis of sludges; 
- for the acceptability of sludges (nitrogen to metal ratios); 
— for the acceptability of farmland; 
— for spreading frequency and rates; 
- for compatability of land use to sludge utilization; 
,r for the timing of sludge application in relation to 

land use; 
- for record keeping. 

The guidelines have imposed additional regulatory require- 

ments on sludge utilization programs. The regulations have 
restricted 

the use of some fields, which has tended to reduce the area of 

farmland available for sludge utilization. In some cases, municipal“ 

ities now have less agricultural land available. This, in turn, 

dictates that better management techniques be utilized to 
enSure that 

sludge is spread whenever conditions are suitable. 

The current trend in agriculture to cash crops, with an 

emphasis on row crop production, also complicates sludge management 

programs since less fallow or pasture land is now available. 
This 

imposes additional constraints, including land access problems during 

the summer season when cropland is not available. 

The storage of sludge is an important component in any 

sludge management program. When insufficient storage is available, 

sludge must be spread whenever possible. With traditional lagoon 

storage systems becoming less acceptable due to public and enforce= 

ment agency concerns which include odours, nutrient losses, 
and
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possible groundwater pollution, storage is becoming more difficult 

and more costly to provide. To operate a sludge utilization system 

with a minimum of storage, operating authorities must have efficient 

procedures for recording, filing and sorting data related to field 

use. 

In the case of the Region of Halton, all of these factors 

have come to influence the sludge utilization program. A.decision 

was taken to Support the development of a computer—assisted system to 

ensure that land use is optimized. 

As farmers recognize the potential damage that can occur to 

their land from pollutants or soil compaction, preSSure is placed on 

the municipalities to provide better service to keep farms in a 

sludge utilization program. For instance, farmers are demanding that 

municipalities provide a sludge with a consistent nutrient blend that 

will benefit their crops and that the sludge be applied at specific 

times to minimize nutrient loss, soil compaction and disruption to 

their farming activities. Detailed reporting on the benefits of the 

sludge, the nutrient content of the sludge applied, and the spreading 

rates used is necessary to ensure that the preceding can be achieved. 

As previously mentioned, the trend, at least with large 

scale sludge utilization programs, is towards using vehicles equipped 

with flotation—type tires for sludge spreading. Such vehicles are 

quite expensive compared with on-road vehicles and as a result must 

be used effectively to keep sludge haulage contract costs at a 

reasonable level. This can dictate that the vehicle be used for long 

periods each day (in the order of 16 hours), spreading sludge volumes



management systems due to the need to: 

- schedule the operating locations for the spreading 
vehicle to minimize its on-road travelling; 

— schedule sludge transportation to the spreading sites 
from the various sewage treatment plants; 

— calculate nutrient application rates and metal burdens 
considering the sludge quality of the various plants. 

As discussed in the following sections of this report, a 

computer system can be used as a tool to assist managers to operate a 

sludge utilization program and to minimize the associated manpower 

requirements of the program. Not only can all of the previously 

mentioned management requirements be simplified by using a computer, 

but additional data analysis can be undertaken and reports prepared 

for farmers, sludge haulers, and management. The computer assisted 

system can help the municipality to minimize the costs of haulage 

contracts; and to improve the accuracy of forecasts of future sludge 

utilization requirements.



> 

000000000000000 

0000000000000000000 
1 013t 3 

0 0 
0 0 

:SYSTEHSTART-LP: 
:00000000000000000: 

0
0

0
0 

00000000000000000000000000000 

A. E11111“: PTOQT'aflS 

Selectim 
C. Reporting. Initializing 

00000000000000000000000000 

0000000000000000000000000

0

0

0

0

0

0 

WERNER/(HER DATA 
TASU. Am TAM W DATA 
CR?m 
EDIT 
RESTRICTED AREAS 
Sill FETAL DATA 
EPERATER RANGE 

000000000000000000000000 

0000000000000000000000000000 

0000000000000000000000 
OPERATE/HER DATA 2

0 0000000000000000000000 

0000000000000 
:ENTETDATAt

0 0000000000000
0 00000000 

8. Start Tern Field : 

000000000000000000'V00000000

0 

0
0 

0
0

0

0

0
0
0
0 

0
0 

0
0 

0
0

0 
0

0
0 
0
0

0
0 

0 

0
0

0
0

0
0 

0
0 

0
0

0
0

0
0 

0
0 

FIGURE 1 

SCHEMATIC FLOW DIAGRAM 

0000000000000000000000000000000
0
0 

0 
0

0
0 

DISK$4~ 0000000000000000000000000000000000 

A. Sludge quanta data entra 
B. Sludge amal quanta reports 
C. Special quality data reports 

E. Sludge storage Program 
F. Sludge blending calculations 
G. Sludge wtita forecasting 
H. Utilities

0 
0

0 

0
0 

0 0 

0 0 

0
0 

0
0 

0 0 

0
0 

0
0 

z D. Edit sludge quanta files : 

2
t 

0
0 

0
0 

0
0 

0 0 

0
0 

0
0 

0
0 

0
0 000000000000000000000000000000000 

0000000000000J000000000000000 
STIRTTEWFIEIDSMCTTW: 

0000000000000000000000000000 

00000000000000 
TASfi/TASTQ i

0 00000000000000 

00000000000000 
:ETTQDATA: 
0000000000000:

0
0

0 
00 00000000000000000 
0 0 
0 0 

: -alphabetic : 

t -nuner ic : 

:000000000000000000:

0 

DATA ENTRY MAPS 
(cafiimed) 

000000000000000000000000 

00000000000000000000000
0 
0

0
0

0
0 

00000000000000000000 
DIWY m F’Rflfi : 

'imut code : 

-readable enqlisl'l :

0
0 

0 
0

0
0 

0
0 

0 0 000000000 
0
0

0
0 

0
0

0 
0

0 00 00 00 00 00 00 00 00 00 00 

0000000000000000000000000000000000000000000000000000000 
0
0

0
0

0
0 _00000000000000000000000000000 

A. FMS HURT 
B. STATUS RETRT

0
0

0 
0
0 

C. CLASS. FLAG,

D E.ATER! DISTMIS
F .FEDWTEST 
0000000000000000000000000000

0
0

0 
0

0
0

0 
0
0
0

0 
. ETC.
0
0 

0
0

0
0

0
0

0 
0

0 
0

0 0000000000000 
0 0 .CRTPPLM. 
0 0 0000000000000
0 000 
0 0 
0 00000000000000 
0 0 0 ..ENTERDATA. 
0 0 0 
0 00000000000000 
0 0 
0 0 

0 0 000000000
0 00000000000000000000 
0
0

0
0 

DISPLAYRPRN:
0 0000000000000000000 

000000000000000000000000000000000000000000000000000000000000000000000 
0
0 

0 
0

0
0 

0

0
0
0 
0 

0
0 .mmms:
3 
0
0

0
0 

000000000000 
0
0 {TREND
0 000000000000 

00
0 00 00 00 00 00 00 00 
0 0 .ENTRDATA. 
0 0 
0 0 00 0 0 0 0 0 0 0 0 00

0 
0

I 
0 0 0 0 0 0 0 0 

0000000000000000000 
DIWYWPRINT:

0 0000000000000000000



I

I

I

I 

I 

I

|

I

I

I

I

I

I

I

I

I

I

I

I

B

0 00000000000000000000000000 
3 DATA ENTRY PRCIRN‘B 
I (mulled) 
000000000000000000000000 

0
0 

0 
0

0
0

0
0

0 000000000 
EDIT:

0 00000000 

000000000000000000000 

i. 
.. 

.. 

.. 

.. 

0
0 

-lease expirg date : 

mute? :

0
0 00000000000000000000 

0 
0 

0
0 

0
0 

0
0 

0 
0

0
0

0 
. -phOSPh01‘US
0 
0

0 
0 

0
0 

0 
0 

0
0

0
0 

o. 

A. FARIE 
B. FIELD 
C. LDCATIUN 
D. ALL ENTER FIELDS 

9 

.6 

.9 

9. 

v. 

09 

99 

O. 

" 

.9 

.9 

.9 

0000000000 
:FARPERI

0 000000000 

00000000000000000000000 
ENTER EMIIIDIS : 

: seas..precip.,tem. :
0
00 00000000000000000000000 

a. 

o. 

.0 

90

0
0 

:00000000000000000 
:ENTERFARIERtI 
:00000000000000000
0
0
0
0 

:0000000000000000000 
0
0 

FED(S)II‘FU '.

0
0 

0
0

0
0
0 0000000000000000000
0
0 
0
0 00000000000000000000000000 

000000000000000000000000000000000000 

FIGURE 1 (cont'd) 

0
0 

o- 

.. 

ounuunuuuu 
RESTRICTED AIEAS ’ 

0

0 0000000000000000000 a- 

9.

o 0
0 00000000000000 
0 0 .ENTERDATA. 
0 0 00000000000000 

0
0

0 00000000 
Q 

to 

o. 

oo 

o. 

.0 

0' 

00000000000000000000 
IDISHAYMPRINTI

0 0000000000000000000 

0000000000000000000 

00000000000000000000000000000000000000000000000000000000000 

.0 

o. 

.. 

SIIII. PETPL DATA I

0 000000000000000000 o. 

o-

o 0
0 00000000000000 
0 0 .ENTERDATA. 
0 0 00000000000000 

0 
0

0 00000000 
0 

o. 

o. 

9. 

o. 

q. 

0‘ 

00000000000000000000 
'DISKAYQPRINTI 

00000000000000000 13mm ‘ 
0

0 00000000000000000 

0000
0 
0

0
0

0 00000000000000000000 
0 0 .WATMRMGB. 
0 0 00000000000000000000
0 000 
0 0 
0 00000000000000 
0 0 0 o.EII'IERDATA. 
0 0 0 
0 00000000000000 
0 0 
0 0 

0 0 000000000
0 00000000000000000000 
ZDWYQPRINI: 
0 0 00000000000000000000 

0000000000000000000000000000 

0
0

0 
0 

0
0 

ILWATEFEDSBI:
3 

0
0 000000000000000000 

00000000000000000000000000000 
SIERTTERHFEDSEECTIGI 0

0 

0
0 

0
0 

0
0 

0
0

0
0
0
0 

000000000000000000000000000000000000000000000000000000000000000000
0
0

0 0000000000 
0 0 .FIELD. 
0 0 0000000000
0 
0

0 000000000000000000000000 
0 0 
. BITER momma . 

0 
' 0 

. -seas.,prec1p.,tam . 

0 0 000000000000000000000000
0 
0

0 000000000000000000 
0 0 
. BITE FED . 

0 0 .DATUH HER . 

0 0 000000000000000000
0
0 

:0000000000000000000 
:DISPLAYURPRZINT: 
:FIELDIIFO 2 

0 0 
0 0 000000000000000000 

00000000000000000000000000
0
0

0
0 

:00000000000000000000000 
: -c1355,flaq,et.c. . 

: -task1 8 taskz : 

2 -field approval test 1 

: -netals : 

0 0 
0 0 0000000000000000000000

0 
0

0
0 

0 
0

0 000000000000 
2 LEATDI :

0 000000000000
0
0 

:00000000000000000000000 
I BITE? mm : 

0 
' 0 

. =sease9precmutenp. . 

0 0 
0 0 0000000000000000090000
: 

:00000000000000000 
: BITE LEATIDII : 

I Wthifie : 

I =eastinq : 

: wradius : 

:0000000000000000: 
0000000000000000000 
:DIWY m PRETI 
IFED(S)I?FU 3 

000000000000000000 

000000000000000
0
0

0 000000000000000000000 
0 0 .ALLImITRFmDS.
0
0

0 00000000000000000000 

0000000000000000000 
DISPLAY GR PRDIT I 

FIEJMS) NO I 

000000000000000000



~ 

Au¢. 

~
~

~

0

0

0 

A. Fm REPWT 
B. STATUS REPORT 
C. INITIPLHE DASS, FLAG, 

ETC. 
D. SOIL PETALS E.ARM DISTANIES 
F.FIELDPPPRUUN.TEST 
000000000000000000000000000 

00000000000000000000000000000 
0
0

0
0 

0
0 

0
0 

0 
0

0 
0

0
0

0
0 

0
0

0
0 

FIGURE 1 (cont'd) 

00000000000000000000000000000000000000000000000000000000000000000000000
o
o

0 
o

o 
0 00.000090060600000. 
FARl‘ER’S REPMT 3

0

0 000000000000000000000 

0
0 

0 
0 

0
0

0 0000000000000000000000 
0 0 0 
. ENTER. . 

0 0 
. 4am tuber . 

0 I 0 
. 43m 5 name . 

: -held damn tuber: 
0 0 0000000000000000000000
0 
0 

0
0 

0
0 

0
0

0
0 

0000000000000000000 
DMYGRPRN: 
FIELDDFO 1 

0000000000000000000 

000000000000000000 
STATUS MT 3

0 000000000000000000 

0000000000000 
ENTERsea‘r: 

0
0 

0
0 

0
0 

0
0 

0
0

0
0 

0 0 00000000000000
0
0
0
0 

0
0 

0
0 

0 
0

0
0

P
0 

0000000000000000000 
DIWYMPR‘NT: 
FEEDING 1 

000000000000000000 

o. 

:000000000000000000 
: mm DATA : 

: 11355.1’1395, : 

: etc. : 

0 0 
0 0 00000000000000000 

00000000000000000000000000000000000000000000000000000000000000000000000 

0 00 00 0 00 00 0 00 00 00 

sun. 1 

PETPL DATA : 

00000000000000000 

000000000000000000 
'TRMSPQRT ~ 
. mm . 

0 0 0000000000000000000
0
0 

0
0

0 00000000000800 MBA“:
0 0000000000000 

0000000000000000000 
DELAYRPRINT:

0 0000000000000000000 

0000000000000000000 
DETERHIDE 2 MDETNCE: 

0
0 

0 
0

0
0 

0
0 

0
0

0
0 

0
0

0 
0

0 
0 

0 
0

0
0

0 
0

0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

000000000000000000 FEDW°0 

TEST ' 
0

0 000000000000000000 

0000000000000 mom:
9 0000060000000 

0 

o. 

o. 

-0 

oo 

oo 

oo 

~a 

.. 

.0 

co 

co 

‘0 

00000000000000000000 
:DEPLQYQP‘RINT: 
0 0 00000000000000000000



FIGURE 1 (cont ' d) 

O0000.00000009900000069.00000.000. 
:DISKt': 

Z A. Sludge quanta data entrg : 

z B. Sludge armal quality reports: 
: C. Special quality data reports 1 

: D. Edit sludge gualita files 1 

: E. Sludge storage program 1 

: F. Sludge blending calculations : 

: G. Sludge quantity forecasting : 

: H. Utilities : 

O9000OOOOOOOOOOOOOOO‘OOOOOOOQOOOO 

Eggil 

iiiii 

Iiilil 

iiiil 

jllll 

jliii

0
o

0
O

O 00 0.0...0OOQQQOOQ0.0.0.0.0009...0......OCOOQOO...OOQOOOOOOOQO...'.e¢¢.9° 
A. 

o o 

+. ' 0

9 
' OOOQOQ....OQ0.0.QO QOQOOOOOOOOQOOOOOO .QOOOOOQO0QOO99.00.99.9000009'06 

:SLLDGEWY: 
:DATAENTRY 1 

OOOOOOOOOOO0,0000 

0
O 

:QJDE m : :SPECINE W DATA HORTS: 
: QUALITY REPORTS : :OOQOQOQOOOOOOOOOOOOOOQOOOOOOOO: 
O O 
O 0 Honounonun 3

o
O 

gounceHouuounnnuoo 
unnuuuouno uuuuuouunv :m 3 

MNT SEECTIM : : PLMT 5mm : : =gmeral characteristics : 

:onnonooononu :‘HUtPiETtS 3 

c o 
O O 

O O 
o o

I
O

0 0.0000090000000000. 
3 2 -metals 

: 1 o“HomeHennuoeueeoe 
:0...Q..9...9. :‘QO0.0...‘.9..§9..§..009... 
:DATA ENTRY 3 :DMY m PR3” 
:Hnonouu: :‘93181‘31 
z : 

O O 
o 9 

o o 
O O 

O Q 
0 O

O
0 

mm GEM 
1.ave.ofdataentered1mo. 
2» Moddata EfltEfEdZHOo 
3.ave.ofdataentered3mo. 
4° aveeofdata mtered‘lmo. 
Sewaafdatgmffiamo 
boMoUrdatamTEd6HOo 7oW€edatam7MO 
80399o 
9. ave. of data entered9mo. 

nutrients : : 

O 0 
O O 

Q Q 
I O 

O O 
0 S 

9 O 
O O 

O O 
O 0 

0 O 
0 O 

O I 
O I 

O i 
O O 

O O 
O 9 

:10.ave.ofdataenteredlflno.agot 
3 z 

9 O 
b 6 
0 O 
O O 

O i 
O O 

O b 
6 t 

3 O 
9 Q 

0 O 
O D 

O O 
O O 

O O 
0 O 

9 G 
I O 

O 0 
O 9

O
t

O 
0 
O
O 

metals : 

munchies/metals ratios :

6
6 00OOOOOOOOOOOQOOOOOOOOOOOO 

IOOOOOO‘QOQOOCOOOO 
FREESSREVIEH:

Q 0.900090000009000. 

aaa=§ 

~~ 
~~ 

OO‘OOOOOOOOOOOOOOOOOQOOOOOOOOOOOOO 
1% i 4 (continued) 

%§§§§§%§§ 

. Edit sludge qualitg files 

. Sludge storage program 
D 3 

E 3 11. ave. of data entered 11 no. age 

F. Sludge blending calculations :1 

G : 

H : 

126 Maddataentfledfimoago 
13. running average of all data 
H. % entries to calculate run ave. 
15. limiting value (hidi) 
16. limiting value (low) 
17. interim data file t l 

13. interim data file # 2 
19. interim data file a 3 
20. interin data file t 4 

00900600000000.990.000.609GOOOO0O§O§0 

. Sludge quantity forecasting 

. Utilities 
OOOO'OOOOOOOOQOQOQOQOOOOOOQOOG060



FIGURE 1 (cont'd)
0 00000000000000000000000000000000000 
2 DISK % 4 (cmtinued) 2 

————-—-—-—— 2 

D. Edit sludge quality, files 2 

: E. Sludge storage Program 2 

2 F. Sludge blending calculations 2 

2 G. Sludge quantit's forecastim 2 

2 H. Utilities 2 

000000000000000000000000000000000
0
0

0 
0

0 O000000000000000000000000000000000000000000000000000000000000000000000000000000000 
0 

0 0
0 

0 
0 0

0 

0 
0 0

0 

0 
0 0 0 

0 
0 0

0 

00000000000000000000000000000 0 000000000000000000000000000 0000000000000000000 

.Ennscmcamnmes. “3m . .mmmc. 
0 

0 0 0 
0 0 0 

00000000000000TVW000000000000 0 000000000000000000000000000 0000000000000000000 

0 
0 0

0 

0 
0 0

0 

0 
0 0

0 

0 
0 0 

0000000000000000000 

0 
0 0 

0 0 

00000000000000000000000000000 0 0000000000000000000000000000 0000000000000000 000000000000000000 

0 
0 0 

0 0 0 .mrmmnm . .emsem . .amm DILUTIQNEBS 
0

0 00000000000000000000000000000 

0 0 
0 0 0 

0 0 0 0 

0 0 0 0 00000000000000 0000000000000000 
0 0 
0 0 

2 1dit records 2 

2 £5,591.33 or print 2 

2 2 

0
0 

0
0

0 
0 

00000000000000000000000000 

0
0 

c . 0000000000000000 
0 0 .ClWPLANT. 
0
0

0 000000000000000 

00000000000000000000000000000000000000 
ISELECTDATATOEDIT 

2,2.ave.ofdatamtere62no. 
: oMoOfdataEHtETSdBf'flo 
2 oMeOfdatam4flOo 
2 .avmofdataenteredfino. 
2 eavebo’fdmmedéf‘ae 
2 oBVEcdat-BmETEd7MQ 

oooooooonuoeeoe 
2 SELECT SLLDE 2 

2 -to be diluted 2 

2 “to dilute with:
0 00000000000000000

0
0
0
0 

0
0 

0000000000000000000000000000 0 

CHOOSE DATA FILE :000000000000000 
:umsama 22

0 000000000000000 
2 -dai13 ave. sludge input 2 

2 -total available storage 2 

2 capacity 

00000000000000000 

3 2 2 MINT W 3 

-3vail$1e 51m We 2 :oeeeeoeeeoeoeee 2 W 3.3!) & I
2 

-truck, size 2 2 m ELEM) 2 2 W FRM 2 

3 2m 3 2 1 

0 0 0 0 

o o o 0 00000000000000 

0 M0 01’ data m 3 309 
9. ave. of data entered 9 me 19eMt0fd3t3mioflOem 

:11. BVEOOfdatamiifiOom 
212. we.crfdataentered12no.aqo 
2 13. rmninq average of all data 
2 H. 0 entries to calculate run ave. . 

2 15. uniting value (him) 2 

2 16. linitinq value (into) 2 

2 .interindatafile0i 2 

2 18. interim data file i Z 2 

§§§§§§%§§ 

00000000000000000000000000 
0000000000000000 

00000000000000000000000000000000000 

00000000000000000000 

2 P 2 

l9. interim data file 0 3 

2 20. interim data file 0 4
0 00000000000000000000000000000000000000 

000000000000000000 

00000000000000000000 
GIMME?!0

0
0 
0

0
0 000000000000000000000000000 

-qeneral characteristics 2 Mr lent; 2 

metals 2

0
0 

0
0

0
0

0
0
0 000000000000000000000000000 
0
0

0
0

0
0

0 
0

0
0 

0000000000000 
EDIT DATA 2

0 0000000000000 

-=edit records 
«1159133 cr print 
0000000000000000000 '0 

.0 

o. 

o. 

.« 

0000000000000000000000000000 
SELECT 2 

-=plant 2 

sludge product’n in 2 

cu. m/das/lflllfl people 2 

-pcpulation pcection 2 

000000000000000000000000000 

000000000000000 

ENTRYSTATUS2 
00000000000000 

0
0

0
0 

00000000000000 
2PREP9RE 
2DMAENTRY 2m 
0
0 000000000000 0. 

to 

co

.9



EEEEIIII 

llllnnass 

2.0 CURRENT APPROACH TO SLUDGE MANAGEMENT 

The Regional Municipality of Halton operates six water 

pollution control plants. Acton, Georgetown and Milton in the north 

of Halton are each serviced by individual plants. The largest plant 

in the system is the Burlington Skyway Plant. Oakville is serviced by 

the Southeast and the Southwest water pollution control plants. The 

Region also operates sludge storage lagoons in the Town of Oakville. 

These lagoons are used to store sewage sludge during periods of 

inclement weather when access to farm fields is not practical. 

The plants each operate independently of others in the 

system. During adverse weather conditions, sludge from all plants is 

hauled to the lagoons in Oakville. The various components of the 

Halton system provide a cross—section of the types of installations 

typically encountered in the operation of sewage sludge utilization 

programs elsewhere. 

The Region of Halton has a sludge haulage contract which 

requires that the contractor hauls sludge from the sewage treatment 

plants and lagoons to suitable fields in the Region as directed. The 

Region is responsible for finding fields and obtaining approval for 

their use. The Region specifies fields to be used and rates of 

application for sludge. The hauler, in turn, is responsible for 

providing and maintaining the equipment for hauling the sludge from 

the water pollution control plants and the lagoons. This respons= 

ibility includes the operation of an on—field spreading system. 
In 

the Halton situation, a flotation—tired vehicle and a travelling=type 

irrigation system are both operated.
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Currently, the Region staff maintain records of approved 

fields from which fields for sludge utilization are selected using a 

screening process. Farmers who have expressed a willingness to 

receive sewage sludge are then contacted and fields in the area 
in 

which the equipment is to work are selected. This involves locating 

suitable fields and determining when they are ready to use. If fields 

are available and ready to use, a general area is chosen for the 

operation of the spreading equipment and the contractor is instructed 

to haul sludge directly from the sewage treatment plants to the farm 

fields for spreading with the flotation-tired vehicle or irrigation 

< system. 

The treatment plant operators advise personnel in the sew- 

age sludge utilization program when digesters must be drawn 
down and 

the hauler, in turn, is instructed to take the appropriate steps 
to 

remove the sewage sludge. 

When it is not practical to locate fields for spreading, 

instructions are issued to the hauler to transfer sludge to the stor— 

age lagoons. Generally the plants grant access to the hauler to haul 

sludge from 8 a.m. to 5 p.m., five days per weeka If the hauler 

wishes to spread sewage sludge over a longer day, he is usually 

required to haul the sludge from the lagoon facilities following the 

plants closing. 

All records for the system, including the water pollution 

control plant sludge quantity and quality and field use 
histories are 

maintained manually. Farmers are advised verbally of the rate of 

sludge application, including the quantity of phosphorus and nitrogen



applied to the fields. The hauler submits monthly claims for payment 

under the contract. 

Generally, this type of contract arrangement is common 

Ontario practice. Some differences arise from municipality to muni— 

cipality as a reflection of contract clauses, particularly the use of 

specialized equipment or the need for contractors to locate spreading 

fields. The Halton sludge utilization program was deemed to be a 

suitable prototype for the development and testing of software for a 

computer—assisted sludge management system.
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3.0 PROPOSED COMPUTER—ASSISTED APPROACH 
TO SEWAGE SLUDGE MANAGEMENT 

3.1 Advantage of Using Micro—Computers 

The use of a micro-computer in the sewage sludge management 

program facilitates the analysis of a broader data base. Sludge 

quality can be monitored and compared to preselected standards (eg. 

Ontario Ministry of Agriculture and Food and the Ontario Ministry of 

Environment Guidelines for Sewage Sludge Utilization on Agricultural 

Lands). Specific operating parameters for the system can be defined 

and incorporated in the testing program. These parameters can include 

variables related to the operation of the sewage treatment plant, 

crop production, transportation and/or spreading of the sludge. The 

improved record management using a computing system permits the 

maintenance of seasonal and long term trends for several parameters. 

This improves the operator's ability to plan and develop a comprea 

hensive system. 

With the more comprehensive computerized operation, it is 

possible to program the system such that fields are not overlooked 

when they are ready for receiving sludge. This becomes particularly 

important in operations where the reservoir of fields is relatively 

small compared to the quantity of sludge produced. 

The computer‘assisted sludge management system provides 

detailed information for farmers regarding the nutrient value of the 

sludge in terms of fertilizer equivalents. The farmer can then 

choose any supplementary fertilizers that he may require for the 

crop.
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The computing system maintains records indicating the 

volumes and distances that sludge is hauled. This provides the 

necessary input to develop sludge hauling contracts on a volume- 

distance basis. The report system which will be developed in phase 

2 will include reports to the hauler providing concise instructions 

as to the location of the field and the application rates of the 

sludge. 

The system is designed to permit frequent updating of the 
‘0‘ 

records. 

Options are available in the computer system to simulate 

conditions that could lead to problems in maintaining the sludge 

utilization system. These conditions could include wet weather, loss 

of fields, poor quality sludge and a number of other factors. Through 

simulating these conditions, the system users can determine what the 

effect will be on the overall system. Contingency plans can then be 

prepared to deal with such problems. 

3.2 Factors Affecting Field Selection 

The computer system is capable of preselecting fields for 

final selection by the system user. The preselection of fields can 

be undertaken based upon farmer priority, field location or random 

field selection based upon field availability. 

The farmer priority phase of the program permits the seleCf 

tion of a portion of the fields to be committed for sludge spreading 

at a future date from a list of fields of selected farmers° In this 

way, the operating authority can make commitments of sewage sludge to 

specific farmers in advance of the actual spreading dates.
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Fields can be chosen from specific areas of the operating 

authority's jurisdiction such that a geographic plan can be developed 

for the movement of equipment and the spreading of sludge throughout 

a region. 

Fields can also be chosen at random over the entire area of 

the system. 

These three alternatives provide a variety of ways in which 
+- 

fields can be selected for sludge utilization. 

In any of the preceding modes of selection through the use 

of the computer system, the field is checked for a number of condi« 

tions. Initially, the field is tested to verify whether it has been 

previously approved or whether it is approvable for sludge utiliza- 

tion purposes. Determinations are then made as to when the field was 

last sludged and when it will be next usable for sludge utilization. 

Once it is determined that a field can be utilized for sewage sludge, 

tests are made to determine whether there are any seasonal restric— 

tions applicable to the field. This is done by implementing a series 

of tests for each season of the year. These tests include 

determining: 

- whether the ground slope is suitable; 
- whether the ground is frozen or not frozen; 
w the permeability of the soil; 
— the setback distance from any watercourse; 

- the possibility of soil loading capacity limitations; 
- the location of the field relative to the nearest well; 
— distance of the soil surface from groundwater; 
‘ the distance of the soil surface from bedrock; 

- distance to any house or residential area; 
- the possibility of having tile drainage installed in the 

field; and 
— the characteristics of runoff from the field.
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In addition, a coding system has been developed to deter— 

mine whether the field is in specified areas where there are 

constraints due to environmental or other considerations. These areas 

are spotted by specific restricted area designations and include such 

conditions as the possibility of high—yield wells, persons likely to 

complain if sludge spreading is undertaken near them, the existence 

of built-up areas and a number of other factors that could affect the 

viability of sewage sludge spreading on agricultural land. 

Tests are included to determine which crops are most suit— 

able in a cropping plan for utilizing sewage sludge. In this block of 

tests, priority goes to farmers who have recorded and filed a crop 

plan with the operating authority. Tests are also included to deter- 

mine whether there are likely to be metal problems due to the accumu— 

‘ lation of heavy metals in the soils of the fields. 

Answers from these tests help the system user to make 

decisions relating to the utilization of sludge including choosing 

field locations and the timing of sludge application without having 

specific expertise in farming, trucking and sewage treatment plant 

operation. 

3.3 Field Data Input Requirements 

Specific information is required to describe the area to be 

considered for sewage sludge utilization. This includes a general 

description of the road system, a weather monitoring network to 

describe weather patterns and the location of: restricted areas, 

sewage treatment plants, sludge storage facilities and other specific 

information relating to the sludge utilization program.
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Data is entered for each field in one of two tasks. The 

first task enters the location and farmer information relating to the 

field and the second task enters the physical environmental informa- 

tion relating to the field. In the first task, the location 
of the 

field, including township, lot, concession and northing and easting 

points (a north—south, east-west grid system developed for the area 

in question)are entered.The field size is determined and 
entered 

and then a number of factors relating to the suitability 
of the field 

are entered, including the accessability of the field to 
vehicles 

during different seasons, the farmer lease expiry date, the status of 

the approval and the last date the field was sludged. 
The farm owner 

and operator are identified. The task Zdata includes information 

relating to the location of the nearest well, depth to groundwater, 

distance to Surface water, depth to bedrock, location of 
houses in 

the nearby area, residential development adjacent to the fields, 

agricultural soil capability of the field, soil type, permeability of 

the soil, surface slope, phosphorus concentration in the 
soil, pH, 

probability of runoff, tile drainage, workability date, likelihood of 

flooding and location of the nearest weather station. 
This informa= 

tion is utilized by the computer system to assist in 
making decisions 

relating to the suitability of any specific field for spreading 

sludge during various times of the year.



4‘0 CONCEPTUAL CHANGES 

During the development of the computer-assisted sludge 

management system, it was necessary to make a number of modifica- 

tions to the conceptual plan presented in the original unsolicited 

proposal. Three of the sub-routines involving the transportation of 

sludge, the blending of sludges and the maintenance of weather re- 

cords now utilize different logic from the original proposal. In 

addition, the original plans to install remote sensing equipment 

could not be carried out due to technical difficulties leading to 

more expensive equipment requirements. As a result, the remote 

sensing phase of the project was abandoned. 

4.1 Sludge Transportation 

In lieu of the originally proposed transportation models, 

Halton staff established a haulage route network. The distance from 

each sewage treatment plant and sewage sludge storage site to a 

number of grid points thr0ughout the Region were determined. Specific 

roads were identified as the desirable haulage roads. In the future, 

contractors would be expected to utilize these roads for hauling 

sludge. The computer program calculates the haulage distance from any 

water pollution control plant or sludge storage site to a final 

destination via the predetermined grid points found to be closest to 

the final field destination. 

4.2 Sludge Blending 

The original proposal Suggested an automated blending pro— 

cedure to determine which sludges should be hauled, and from what 

location, to meet an optimum blend suited to the field in question. 

Currently, there are inadequate facilities available in Halton to
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facilitate proper blending. In addition, this would require hauling 

sludges from any area of the Region to specific fields which would 

considerably increase the sludge haulage costs. Checks Were done and 

it was found that the sludges would meet the provincial criteria if 

the northern plant sludges were blended and the southern plant 

sludges were blended. It was then determined that an alternative to 

the original automated blending procedure should be implemented, 

namely, to offer a computer-assisted blending option to the system 

user:w This program provides the operator with an opportunity to 

specify the sludges that he wishes to utilize and the proportion in 

which he wishes to mix them. The computer provides the operator with 

the specification of the blend and gives him the opportunity to 

revise that specification if he so desires. Thus, any blending 

decisions are made under the control of the system users.
5 

4.3 Daily Weather Data 

The original concept to have a weather—related program that 

would take into account soil moisture and the crop drying index as 

well as daily weather data was found to require extensive supporting 

data. It was concluded that to use this approach, the operating 

authority would be required to establish a major Weather grid and 

spend considerable monies in instrumentation if all the required 

atmospheric and soil moisture data were to be collected. It was 

concluded that it would be better to maintain a record of the daily 

weather data and produce comparisons of this data to long term trends 

to make the Region aware of whether they were experiencing periods of 

abnormal weather that could require alterations in their sludge 

utilization program.
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4.4 Remote Sensing 

As part of the original proposal, automatic sensing equip- 

ment was to be installed at one of the Region of Halton's water 

pollution control plants to measure the volume of sludge generated, 

its density and the quantity in storage. The remote sensing equipment 

was to be of the ultrasonic type and this equipment was to be con— 

trolled by a remote terminal unit (a pre—programmed process control— 

ler)+which would be utilized to transmit data to the computing system 

supporting the sludge management program. The budget for the in- 

stalled cost of this equipment was $46 000, exclusive of engineering. 

4.4J. Assessment of Water Pollution Control Plants 

In the early stages of this project, Simcoe Engineering 

Group Limited carried out investigations to determine which plant 

would be most suitable to equip with this remote sensing equipment. 

All six of the existing plants were reviewed, considering the follow= 

ing factors: 

a) was the plant's sludge likely to remain suitable for utilization 

on farmland for the foreseeable future; 

b) were there three points on existing piping where all raw sludge, 

supernatant and digested sludge pumpage and/or flows and densia 

ties could be measured (i.e. using no more than three flow 

measuring heads and three density measuring heads to measure all 

three flow rates and densities); 

c) were the above-mentioned measuring points accessible (i.e. with— 

in a building, pipe gallery, etc. where a new structure would 

not be required to house the equipment);
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d) were the measuring points sufficiently isolated from pumps to 

avoid interference with the sensing head operation due to pump 

noise; 

e) were the measuring points in non-hazardous areas. 

Only the Town of Georgetown Water Pollution Control Plant 

satisfied all of the above requirements such that the equipment could 

be installed within the budget allowance. 
9‘ 

4Jh2 Field Trial at Georgetown 
Water Pollution Control Plant 

As a final check on the suitability of this plant for the 

equipment installation, raw and digested sludge samples were tested 

with ultrasonic equipment to determine if a Sufficiently strong sig— 

nal for flow measurement and density measurement could be obtained. 

From this testing it was determined that the raw sludge contained far 

too many gas bubbles to allow an ultrasonic signal to pass through 

the sludge for purposes of density measurement. The digested sludge 

contained some bubbles, but the situation was not as severe as with 

the raw sludge. 

The Region of Halton Operations staff.and the Technical 

Committee were advised of the gas bubble problem with the raw sludge 

and it was decided to modify the plant operation.in an attempt to 

reduce the concentration of the bubbles. The sludge blanket depth in 

the primary clarifier was reduced to a minimum to attempt to avoid 

denitrification. This visibly reduced the concentration of bubbles 

in the raw sludge, but not sufficiently to allow an adequate strength 

ultrasonic signal to pass through the sludge.
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4Jh3 Use of Compresssion Cycle to 
Allow Measurement of Sludge Density 

Since the gas bubble problem could not be solved suffi- 

ciently by operational modifications, Simcoe Engineering Group 

Limited investigated the possibility of using compression to drive 

the gas bubbles back into solution. This could be accomplished by 

installing by—pass piping in the existing raw and digested sludge 

lines along with isolating valves and compression equipment. The 

Technical Committee asked that a preliminary cost estimate be pre— 

pared to assess what the additional equipment cost would be to solve 

the problem in this manner. The additional installed cost, exclusive 

of engineering, was estimated to be $25 000. 

The Technical Committee sought funding approval for this 

additional equipment, but unfortunately the request was not approved. 

As a result: the installation of remote sensing equipment was dropped 

from the project. Instead, it was decided to rely upon the data 

collected by the Region of Halton Operations staff using the conven= 

tional sludge flow measurement equipment at each plant, the currently 

used analytical methods for sludge density measurement, and the 

conveyance of this data to the computing system by telephone or hand 

delivery.



5.0 SLUDGE UTILIZATION 

The micro-computer accesses several data files to obtain 

information to utilize in selecting suitable fields for use during 

specific periods of time. This information is entered via one of the 

data entry programs associated with the sludge utilization portion of 

the system. The data input includes: 

a) a farm owner/operator list; 

b) field information: a description of field size, location and 
accessibility; 

c) field characteristics information: a description of the field 
characteristics and its proximity to groundwater, surface water 
and residential development; 

d) keyword file: words and phrases used by the computer to prepare 
reports (provided with system disks); 

e) crop plan information: description of individual farmerk crop 
plans for specific fields; 

f) crop information: typical crops grown in Halton including planting 
and harvesting dates and nutrient requirements; 

g) restricted areas: locations and descriptions of restricted areas, 
complaints are entered using a separate data entry; 

h) weather data: daily rainfall and temperature records; 

i) soil metals: metal levels in soil for each grid component. 

The principle computer suberoutine# in choosing fields 

suitable for sewage sludge utilization include: 

Field approval sub-routine, 
Sludge suitability subsroutine, 
Sludge history sub—routine, 
Transportation sub-routine, 
System reporting sub—routine. 

5.1 Data Input 

Table 5.1 lists typical data input to the computer system. 

These data are input in bulk from data entry sheets or one item at a 

time in response to computer generated prompts. Where possible,the
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data are tested by the computer sub-routine to determine whether 

values are within normal ranges. 

5.2 Data Storage 

Data is retained as entered with modifications being made 

as circumstances dictate. In the case of weather data, the daily 

data is summarized in 7-day blocks beginning the first day of the 

year. At the end of each year, the 7—day block averages are added to 
+. 

the IO‘year running average records and the 10—year old data is 

deleted.~ 
~~~~~~~~~~~~~~~~ 
~~~ 

5.3 Operating Sub-Routine 

A series of operating sub-routines are utilized to deter= 

mine when fields are suitable for sludge utilization, the timing for 

applicaton of sludge, the history of sludge utilization, the deter- 

mination of transportation logistics for the sludge and the reporting 

of the system status to operating staff and users. 

5.3.1 Field Approval Sub-Routine. 

This sub—routine tests each spreading site to determine 

whether the site meets specific requirements of the Ontario Guide— 

lines For Sewage Sludge Utilization on Agricultural Lands. Potential 

problems relating to the use of the site are identified for the 

user's information. 

The microwcomputer system tests each field against the 

following criteria: 

a) WELL - The sub-routine indicates that the distance from the field 
to the nearest well is: 

- unknown, 
~ 0‘90 metres, 
‘ equal or greater than 90 metres.

~
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The sub—routine specifies whether or not the separation distance 
is adequate. 

b) PERMEABILITY - The sub-routine reports the soil permeability as: 

- unknown, 
— rapid to moderate, 
- moderate to slow. 

c) GROUNDWATER - The sub-routine indicates that the depth from the 
soil surface to groundwater is: 

* — unknown, 
less than 0.9 metres, 
0.9 to 1.5 metres, 

c greater than 1.5 metres. 

The sub—routine uses the permeability information in determining 
whether or not there is an adequate depth of soil for sludge 
utilization. 

d) SLOPE - The sub-routine indicates that the field surface slope is: 

unknown, 
0 to 3%, 
3 to 6%, 
6 to 92, 
greater than 92. 

e) SURFACE WATER - The sub—routine indicates that the distance of the 
field from the nearest surface water is: 

unknown, 
0 to 60 metres, 
61 to 120 metres, 
121 to 180 metres, 
181 to 240 metres, 
241 to 260 metres, 
greater than 360 metres. 

f) BEDROCK - The sub-routine indicates that the depth from the soil 
surface to bedrock is: 

- unknown, 
- O to 1.5 metres, 
- greater than 1.5 metres. 

The sub-routine reports whether or not the depth of soil cover is 
adequate.
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g) HOUSE — The sub-routine indicates that the distance from the field 

to the nearest house is: 

- unknown, 
- O to 90 metres, 
- greater than 90 metres. 

The sub—routine indicates whether or not the separation distance 
is adequate for surface spreading of sludge. 

h) RESIDENTIAL AREA - The sub—routine indicates that the distance 
from the field to a residential development is: 

— unknown, 
- O to 450 metres, 
- greater than 450 metres. 

The sub—routine indicates whether or not the separation distance 
is adequate for surface spreading of sludge. 

i) FLOODED - The sub-routine indicates the probability of the field 
being flooded as: 

— unknown, 
- no flooding, 
— spring flooding, 
a summer flooding, 
— fall flooding, 
‘ winter flooding, 
‘ more than one season flooding. 

j) APPROVAL STATUS ~ The sub-routine indicates the 
status of approval 

of a field as: 

- unlikely to ever be approved, 
- likely to be approved when Submitted but farmer is 

not interested, 
likely to be approved when submitted and farmer is 

interested, 
— likely to be approved when submitted but farmers 

identity is unknown, 
— field fully approved, farmer interested, 
~ field approved, farmer not interested, 
‘ field approved, owner not interested. 

SLLZ Sludge Suitability Program. 

This Subwroutine determines whether the field is ready for 

spreading sludge and under what conditions the sludge can be spread. 

Tests determine whether it has been 5 years since the last use for
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sludge utilization. Tests are included to determine in which season 

and under what conditions the field can be used. Conditions tested 

include the temperature and rainfall trends, probability of damage 

due to soil compaction and the pH and phosphorus levels of the soil. 

Possible problems relating to field separation distances to houses 

and wells, plus depths of soil cover to ground water or bedrock, are 

flagged. The sub-routine utilizes crop data to determine preferred 

fields for sludge spreading. Soil metal levels are checked in areas 

in which suitable fields are locatedu 

5.3.3 Sludge History Sub-Routine. 

This sub—routine maintains a record of all uses of fields 

for sludge utilization, including the quantity of sludge applied, the 

date of application and an estimate of the metal load to the field. 

5.3Js Transportation Sub-Routine. 

This sub-routine determines the distance from the sludge 

source to the field using precalculated haulage routes. Records are 

kept of the volume—distance haulage totals for purposes of contract 

administration. 

5.3.5 System Reporting Sub-Routine. 

This sub-routine consolidates information from the other 

programs to provide the municipality with updated statistical infor-= 

mation relating to the sludge utilization program.



ITEM 

DATA INPUT OPTIONS 

TABLE 5.1 

INPUT 

a) owner/operator list 

b) field information 

c) field characteristics 
information 

d) keywords 

e) crop plan 

— name, address, telephone 

— township, lot, concession, 
- field number, 
- northing,.easting, 
— field area (hectare), 
= field accessability: 8 spring 

1 Summer 
fall 
winter 

- lease expiry date, 
— status of field approval for sludge 

utilization, 
- date when last sludged, 
— Halton grid number in. which field 

located, 
— Operator, 
— Owner. 

— distance from field to: = well, 
- house, 
— residential 

area, 
— stream; 

a depth to: — groundwater, 
n bedrock; 

— soil: ~ capability for agriculture, 
3 type, 
— slope,

. = permeability, 
m phosphorus, 
‘ pH: 
- probabilty of flooding, 
= spring working date; 

= runoff characteristics; 
n tile drainage status; 
m weather data sources 

a description words and phrases used in 
report preparation. 

- fivenyear crop plan with priority years 
for sludge utilization,
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ITEM 

TABLE 5.1 (cont'd) 

DATA INPUT OPTIONS 

INPUT 

15) 

g) 

h) 

1) 

crop information 

restricted areas 
~0-. 

weather data 

soil metals 

specific crop, 
planting date, 
harvesting date, 
yield, 
nitrogen requirements, 
phosphorus requirements. 

location of restriction, 
description of location, 
location and description 

daily rainfall , 

daily mean temperature. 

of complaints. 

metal levels in soil for each grid 
component. 
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6.0 SLUDGE QUALITY DATA 

Sludge quality information must be input to, and 

manipulated by, the computer to permit the following functions to be 

carried out: 

a) assessment of the accuracy of the data itself before 

accepting the data for use; 

b) assessment of the operation of the water pollution control 

plant processes; 

c) evaluation of the sludge quality to ensure that it is 

acceptable for utilization on agricultural land; 

d) calculation of the sludge nutrient content and the 3 

recommended spreading rates for various crops. 3 

e) Calculation of the sludge quality resulting from blending 

operations. 

6.1 Data Input 

Table 6.1 shows the typical sludge quality analytical data 

which would be input to the program. This data, from each water a 

pollution control plant and each off=site sludge storage facility, 

would be input by the computer operator as received. The data would 

be checked automatically to ensure that it fell within normal ranges 3 

before it would be accepted by the computers If data fell outside 

normal ranges, the computer operator would be advised to check the 

accuracy of the data before re—enteringa 

For the Region of Halton situation, the data which will be 

input to the computer program will be the data from in=plant testing 

and the data from the Regional Laboratory. To comply with MOE
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requirements, the Region routinely submits samples to the MOE 

Laboratory, but due to the lengthy time period between sample 

submission and the receipt of analytical results, the MOE data is 

received too late to be of value in the day-to-day sludge management 

program. The MOE data will, however, be used as a check on the 

accuracy of the Region's analytical procedures. 

6.2 Data Storage 2? 

When all data for samples taken in a particular month are 

received and entered, the computer will calculate the averages for a 

the most recent month's data. The average data for each of the 

previous 12 months will also be retained along with the running 

average of all previous data. 
' l 

6.3 Q Use of Sludge Quality Data 
for Evaluation of Operation5~ 

Sludge quality data can be used to check the efficiency of w 

the water pollution control plants' operations. ‘n 

Once the data is checked for accuracy and input to the 

computer, the program automatically assesses the data, comparing them 

to normal ranges and past averages for the particular plant, and 

provides the computer operator with a report on each plant. This 

report points out possible operational problems such as the 

following: 

a) if raw sludge total solids fall significantly below normal 

values, the report would recommend that the raw sludge 

pumping operation be checked to determine if excessive 

liquid is being pumped to the digester;
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b) similarly, if digested sludge total solids fall 

significantly below normal values, the report would 

recommend that the raw sludge pumping and supernating 

operations be checked for either excessive pumpage of 

liquid into the digester or insufficient Supernating of 

liquid from the digester; 

c) if digested sludge total solids remain normal, but ammonium 

nitrogen levels drop below normal, the report would recoma 

mend that digester operations be checked for excessive 

supernating; 

d) if volatile solids destruction in anaerobic digesters falls 

below normal values, or pH, volatile acids or alkalinity 

fall outside normal ranges, the report would recommend that 

the digester operation be checked; 

6.4 Suitability of Sludge Quality for 
Utilization on Farmland 

The computer program which was developed during this study 

incorporates the Ontario criteria for the acceptability of liquid 

digested sludge for utilization on agricultural land. If necessary, 

the program could be changed to include different sludge criteria as 

stipulated by other regulatory agencies. 

The Ontario requirements for liquid digested sewage sludge 

quality are outlined in "Guidelines for Sewage Sludge Utilization on 

Agricultural Lands" [1981]. Acceptability is judged by the sludge's 

nitrogen to metal ratios. Nitrogen is measured as ammonium plus 

nitrate nitrogen in mg/L as N. The minimum ratio requirements are as 

shown in Table 6.2.



6.5 Sludge Nutrient Content 

The sludge quality parameters of interest from a nutrient 

standpoint are total phosphorus, total Kjeldahl nitrogen, ammonium 

nitrogen, nitrate nitrogen and potassium. Generally, potassium levels 

in sewage sludge are insignificant relative to agricultural require- 

ments. The programs, while reporting potassium application rates, do 

not impose any tests for potassium acceptability. 

* The computer program accepts data for the above-mentioned 

parameters in the units shown in Table 6.1. For reporting to 

farmers, the units of expression are changed by the computer program 

to correSpond to those with which the farm community is most familiar 

— phosphorus as P205, nitrogen as N and potassium as K20. 

The computer program also calculates the recommended sludge 

spreading rates for the various crops taking into consideration the 

nutrient content of the sludges, the crop requirements and the soil 

analysis of the fields. The recommended spreading rates are con= 

tained in the computer reports to the sludge haulers and farmers. 

6.6 Sludge Blending 

Within the Region of Halton and elsewhere, sludge blending 

takes place in a more or less uncontrolled fashion through the use of 

road-side transfer tanks. With the use of flotationntired spreading 

vehicles, the normal practice is to position the spreading vehicle at 

a favourable sludge utilization site and haul the sludge to this site 

from the various water pollution control plants using tanker 

vehicles. To speed the unloading of the tankers and the loading of 

the spreading vehicle, a road—side transfer tank is used. This tank 

has sufficient capacity to allow the tankers to discharge when they



arrive, without having to wait for the spreading vehicle, and 

conversely it allows the spreading vehicle to load while the tankers 

are returning to the plants for more sludge. 

The above method of sludge blending is relatively ineffi- 

cient due to the limited size of the currently used road—side tank 

and the lack of positive sludge mixing.\ More efficient sludge blend— 

ing systems could be designed and used to provide improved product 

uniformity. Sludge blending could also take place within on-site 

digesters. Sludge blending could be used to improve sludge quality. 

For instance, aerobic sludge low in ammonium nitrogen could be 

blended with anaerobic sludge high in ammonium nitrogen to improve 

its fertilizer value. Similarly, sludges unable to satisfy the OMAF— 

MOE guideline ratios could be blended with sludges with desirable 

characteristics (e.g. high ammonium nitrogen and/or low metal levels) 

to render the combined sludge suitable for use on agricultural land. 

If the municipality wishes to blend sludges from various 

plants to arrive at improved sludge quality, the computer program 

allows the user to input data on the proposed blending proportions 

for specific desirable sludges to be blended with a problem sludge. 

The computer obtains the most recent sludge quality data from the 

data files and then calculates the resulting quality of the sludge 

blend including the required proportion of each sludgeo This permits 

the user to select the necessary blending proportions to arrive at an 

acceptable sludge quality. 

An alternative blending equation permits the system 

operator to determine the blended quality of specific sludges in
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specified proportions. This is useful to determine what the quality 

of the sludge being spread will be when more than one source is 

utilized. 
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TABLE 6.2 

LIQUID DIGESTED SEWAGE 

SLUDGE - ONTARIO REQUIREMENTS 

MinimumAmmoniumPlus 
Nitrate Nitrogen to Metal 

Metal Ratios in Sewage Sludge 

ARSENIC 100 
CADMIUM 500 
COBALT 50 
CHROMITIM 6 
COPPER 10 
MERCURY 1,500 
MOLYBDENUM 180 
NICKEL 40 
LEAD 15 
SELENIUM 500 
ZINC 4



7.0 SLUDGE QUANTITY DATA 

Sludge quantity information must be input to, and

I
I
I 
I manipulated by, the computer to permit the following functions to be 
I 

carried out: 

I a) assessment of the accuracy of the data itself before 

accepting the data for use; I b) calculation of the digested sludge volumes in storage at , 

I *‘ the plant site and in storage off-=site which must v 

eventually be spread on agricultural land; 

c) calculation of storage capacity remaining onesite and off— 

site and when haulage must take place; 

d) forecasting of future sludge quantities, agricultural land 

requirements, and sludge storage requirements. 

7.1 Data Input 

Procedures are established with the plant operators whereby L1 

regular measurements are made of the quantity of sludge being pumped 

to and from the digester. This information is entered into the pro— .V‘l, 

gram to provide relationships on the sludge production rates. 
I? 

4! 

For each water pollution control plant and each off—site 3 

sludge storage, facility, the program user must initially enter data 

pertaining to the maximum usable digested sludge storage capacity. ff; 

For digestion facilities, the usable storage capacity will depend 

upon the design of the digestersw Usually, the capacity of the 

primary digesters is not considered as being available for digested 

sludge storage. With the secondary digesters, the total volume may 

be available as usable storage if fixed covers and compressed gas 

storage is used. If the secondaries have floating covers, the usable



storage will consist of the volume between the gas seal elevation and 

the maximum liquid level in the tank(sL 

After the maximum usable storage volumes have been input, 

the computer operator must enter the pumpages to and withdrawals from 

the digesters and sludge storage facilities. This entry of data 

should preferably be on a daily basis for the small capacity storage 

systems. For large capacity systems, such as sludge lagoons, the 

datafican be entered less frequently. Where plants are not manned on 

a 7-day/week basis the sludge inventory changes during unmanned 

periods should be forecast based upon the known method of operation 

of the plant during such times. Table 7.1 shows the typical data 

which should be provided to the computer operator for input. The data 

in the last two rows of Table 7J.can be calculated using the other 

data. As a check, however, the "digested sludge in storage" and 

"storage capacity remaining" should be subject to periodic field 

measurement to avoid accumulating errors due to inaccurate sludge and 

supernatant volume measurements. 

To allow the computer system to prepare future forecasts of 

digested sludge volumes, land area requirements, and storage require— 

ments, the user must also input data on current serviced populations 

for each water pollution control plant along with the population 

forecasts for each service area. 

7.2 Data Storage 

To provide an historical data base the previous 12 months' 

raw sludge and digested sludge production, data should be checked for 

accuracy then entered into the computer storage. This data can then 
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be used to automatically assess the accuracy of new data as it 
is 

being entered. 

The computer will store the monthly average raw sludge, 

supernatant and digested sludge data for each of the previous 12 

months. As each new month's data is added, the oldest month's data 

will be dropped from computer storage. The computer will also 

calculate, retain and update on a monthly basis the overall averages 

for the data for the previous 12-month period. 

7.3 Status of Sludge Inventory 

For the proper management of a program.of sludge appli— 

cation to farmland, it is necessary to carefully monitor both the 

availability of farmland for spreading and the capacity remaining 
for 

digested sludge storage, either on—site or off-site. The factors to 

monitor with respect to farmland availability are discussed elsewhere 

in this report. 

The computer system which has been developed allows the 

computer operator to assess the amount of digested sludge in storage 

at each plant and at each off—site storage facility which must even= 

tually be Spread; the amount of digested sludge storage capacity 

which remains, either onwsite or off=site, in terms of volume and 

days until haulage must take place; the volume of digested sludge in 

storage and the number of vehicle loads which this volume represents. 

This information coupled with information on whether fields are 

accessible, where the accessible fields are, and where the sludge 

spreading equipment is located, provides the operator with the data 

necessary to permit him to decide where the digested sludge should 
be 

routed.



7.4 Sludge Quantity Forecasts 

Periodically it is necessary for agencies managing sludge 

utilization programs to forecast sludge quantitites, sludge storage 

requirements and field requirements. The software which has been 

developed permits these forecasts to be automatically made provided 

that the operator has entered data on population forecasts for the i 

various water pollution control plants' service areas plus other é

? 

information as discussed elsewhere in this report. 
+~ 

The computer system utilizes past average digested sludge ; 

production rates, and sludge quality (phosphorus and nitrogen), then J 

factors this data according to the expected population growth rates 

to arrive at future forecasts. 

To calculate the field areas needed, the computer system
k 

considers also the types of crops typically grown and the nutrient
3 

requirements for such crops. 5 

Similarly, for forecasting sludge storage requirements, the 

computer system considers the past experience with sludge spreading 

in the area of consideration and the number of days when spreading 

typically cannot be carried out in a satisfactory manner. 

Based upon the results of these forecasts, the program user 

can assess the adequacy of existing sludge storage and field 

inventory and, if necessary, initiate projects to increase storage 

capacity and/or intensify efforts to bring more agricultural land 

into the sludge utilization programs



TABLE 7 .1 

SLUDGE PRODUCTION AND DIGESTED SLUDGE 

STORAGE STATUS 

— DATA REQUIRED 

DATE OF 
DATA ENTRY 

PLANT OR 
STORAGE SITE 

DIGESTED SLUDGE IN 
STORAGE AS OF 
PR§VIOUS DATA INPUT 
(111 ) 

RAW SLUDGE INPUT 
SINCE PREVIOUS 
DA. A, ENTRY 
(111 ) 

VOLUME SUPERNATED 
SINCE PREVIOUS 
DATA ENTRY 
(m3) 

DIGESTED SLUDGE 
HAULAGE SINCE 
PREVIOUS DATA 
EN Y 
(m ) (Loads) 

DIGESTED SLUDGE 
IN STORAGE 
(m3) (Loads) 

DIGESTED SLUDGE 
STORAGE CAPACITY 
REMAINING ON=SITE 
(m3) (Days)
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8.0 OFF-SITE STORAGE 

The current sludge storage system in Halton involves the 

use of a lagoon storage system to provide storage during periods of 

the year when inclement weather prevents access to farm fields. The 

lagoons are supernated to a separate cell. The supernatant is irri- 

gated onto adjoining farmland. Each summer, the lagoons are emptied 

in preparation for the wet weather and winter conditions likely to 

prevent access to fields. 

The Region of Halton is currently investigating alternative 

sludge storage facilities that could be utilized. The concepts under 

consideration include both centralized and decentralized storage 

facilities. Storage techniques being considered include lagoon sys- 

tems, covered lagoons, and tanks. The storage options considered in 

the computer program have been kept general to facilitate use of any 

of the foregoing alternatives. 

The computer system leaves the decisions as to field 

spreading or storing sludge up to the system user. Information is 

provided to the user describing the most probable fields for spread- 

ing sludge during specific time periods. The user then decides 

whether the fields can be used or whether sludge should be stored. 

The computer—assisted sludge management system utilizes 

input from the water pollution control plants to determine when the 

in-plant digester storage is nearing a critical level. When this 

occurs, the system signals a need to move sludge out of the plant to 

off’site storage or fields.
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8.2 

The user specifies the quantity of sludge, the plant from 

which the sludge is to be hauled and the storage site to be used. The 

computer system calculates the changes in holding capacity in the 

plant and the designated storage. Predetermined haulage distance 

tables are utilized in the computer system to calculate the distance 

the sludge is to be moved. 

The system calculates the impact of the sludge added to 

storage using a mass balance blending formula. The sludge quality in 

storage is re-checked and any anomalies are flagged. 

A blending sub~routine is built into the sludge storage 

program to give the user the opportunity to choose sludge from seve— 

ral sources in a prescribed ratio. A calculation reports the quality 

of the proposed blend and gives the opportunity to revise the blend 

ratio if required. The blending sub~routine also offers the opportu-= 

nity to blend one or more specific sludges with a problem sludge to 

achieve an overall blend within the limits of specified guidelines.



9.0 TRANSPORTATION AND SPREADING 

The haulage phase of the computer system has been developed 

around a predetermined major road network. Provincial highways and 

major region and local roads were chosen between the sludge sources 

(including storage sites and treatment plants) and the farm fields. 

The distance between the source and a major road 
co—ordinate near the 

farm field is determined. Then a local distance is added to the 

haulage distance to determine the source—to—field distance. 

The computer system calculates the volume and distance 
that 

sludge is hauled. This is also accumulated to provide a total volume— 

distance tally for haulage contract payment purposes.

Ir
I



10.1 

10$) REPORTING 

The computer-assisted sludge management system includes a 

number of sub-routines to provide status reports to the users. These 

reports include descriptions of fields, summaries of data, and warn- 

ings of anomalies in the data and in the operation of the sewage 

facilities. 

Specific report sub-routines Summarize information for E 

system users to provide management with reports for policing agencies 
‘: 

such as the Ministry of the Environment, the preparation of budgets, w 

executive summaries to present to council and user reports for 

farmers. h

\

I

Il
I
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3 GDTD 1000 

10 HOMENVWAB 3:PRINT STRINGNBOAZ) 
30 HTQB 27:991NT'3LUDGE tmEiT SYSTEH':PRINT STRIN63(30.42):PRINT:PRINT 
30 HTAB 27: PRINT‘THIS IS THE STARTING SYSTEHHPRIIUfiRIM 
30 HTAB 271HTAB 3:.”RINT'PRESS ';:IWERSE:PRINT'4A>'::NOWLzPRINT' FDR ’SLUDGE 9ND PLFNT INFDE‘ATICN DISK":FRINT 

50 HTAB 10:?RINT'DR ’;:IINER5E:PRIIU'<B)';:NORJ“AL:PRINT' FUR ’AGRICULTURAL UTILIZATIGV DISK":PRINT 

.50 HTAB 10:?RINT'UHICH OFTEN ‘; 

70 GET A$:1F A'i=‘fi' THBi 100 

‘30 IF n$=‘8' THEN 300 ELSE 70 
100 PRINT A$:HWE:UTAB 122HTAB 27 
110 PRINT'INSERT DISK 84 IN DRIVE A':PRINT 

120 HTAB 27:?RINT CHR347):PRINT'FND PRESS ';:IWERSE:PRINT'<RETUW)';:NOM:PRINT’ 
T0 CWINUE'HINPUT" 5,13 

130 QESET
‘ 

140 DPEN'R',131,'DIS}0@1',2:FIELD#1,2 AS 0% 

NS GET-“,1 
150 IF C‘JI(D’$)=4 T1131 200V 

160 FDR I=1 T0 5:PRINT CHR$(7):NEXT:GOSUB 500 

170 GUTU 100 
200 CLDSEsENTAB 12:HTAB 10 

210 PRINT'STAND BY ))>>)';: 
120 LDAD'SLDmBiAS'fi 
300 PRINT A$:HCHE:UTAB 12:1”AB 27 
310 PRINT'INSERT DISK 112 IN DRIUE AHMAD 30 
320 FRIIU'F‘ND DISK #3 IN DRIUE B':PP.INT:PRINT 

330 HTAB IMPRINT CHR$(7):PRINT'PRESS ';:IWERSE:PRINT'RETUM';:NDRI‘AL19RINT' 
T0 CCNTINUE'HINPW' ‘,R’$ 

340 RESET 
3‘50 OPEN'R'.111,'DISIGILN',2:FIELD§1,2 AS 0% 
3-53 EETDLI 
360 IF C‘JI(D‘i)=2 THBi 400 
370 FOR i=1 T0 ’5:PRINT CHR$(7):NB(T:GDSUB 500 

380 50T0 300 
390 [N ERRDR 50m 370 
4.00 0PEN'R'.32,'B:DISW'.2:FIELD#2,2 AS 03 
405 GETDZJ 
4,10 IF WI<D$)=3 THEN 450 ELSE 370 
450 cmszmmsmas 12:1-FI'AB 30 

460 DRII‘IT‘STFJ‘VID BY >)>>)':: 
57D LQAD'START.§01'.R 
500 IF EB=2 THEN HMNTAB 12:HTAB 24:FOR I=1 T0 10:8EEP 250‘120il),50:BEEP 50150 

503 IF 03:0 THE! 510 
504 NEXT:PRINT'YDU DID IT AGAIN NW I QUIT ! ! ';:END 

510 HTAB 10:PRINT'NRENB DISK 8 YOU WE BE MORE CWCE 5 E '3: 

520 FOR I=1 TD 10:8EEP 50,50:BEEP 120,50:BEEP 50,50:N9(T 

530 PRINT:HTAB 30: FRINT'TRY AEAIN'fDR I=1 T0 2D00:NEXT: 

540 SB=2: RETURN 
1000 REH 
1040 HENENTAB 2:HTAB 25 
1050 II‘NERSE:PRINT' * i * '1NOH‘AL:PRINT 

1060 HTAB 25:PRINT'SLUDGE WBENENT SYSTEH':PRINT:HTAB 25:1WER5E:PRINT' 
' 

» . ‘1NDPJ‘aQLzFT-IINT: 

1070 PRINTNITAB 35:17l 'for'1PRINT

1H



1080 HTAB 23:PRINT'SUPPLY AND SERVICES GimDA'fiRINI 
1090 HTAB 23:?R1NT'BNIRWENT (WADA‘WRINT 
2100 HTAB 19:PRINT'0‘ITAR10 MINISTRY OF THE EWIRG‘J‘IBIT':PRINT 

1110 HTAB 35:PRINT'and':PRINT 
1120 HTAB 29:PRINT'REGI[N 0F PALTCN':PRINT:PRINT: 
1130 PRINT‘MeDaI‘ed b¥:‘ 
1140 IWERSE:PRINT'SINO0E ENGINEERING GROUP LINITED':NORMQL 
1150 IWERSE:PRINT'BNIRDSEARCH LINITED' ; :NGR‘AL: 
1200 FOR I=1 T0 2 

1210 BEEP 50.5 
1220 NB<T 
1250 FOR I =1 T0 8000:NEXT :GGTD 10 

1010 ST$=STRING$(80,42) 
1020 HG!E:PRINT STS+ST$=IWERSE 
1030 HTAB 2G:PRINT'SLUDGE INFDRMTIM DISK' 
1040 NOML:PRINT:PRINT ST$+STS 
1050 PRINT1PRINT TAB(20)'PRESS ‘z:IWERSE:PRINT'<ESC)';:NDR1”AL 
1060 PRINT' FUR MAIN SYSTB1 N810 0R SELECT':PRINT:PRINT 
1070 PRINT TAB(20)'A. SLUDGE QUALITY DATA ENTRY' 
1080 PRINT TAB(28)'B. SLUDGE MUAL QUALITY REPORTS' 
1090 PRINT TAB(28)'C. SPECIAL QUALITY DATA REPGRTS' 
1100 PRINT TABiZBYD. EDIT SLUDGE 0M1?! FILES” 
1110 PRINT TAB(28)'E. SLUDGE STORAGE PROGRPH‘ 
1120 PRINT TAB<20)'F. SLUDGE BLBIDING- CALCULATIEN' 
1130 PRINT TAB(28)'G. SLUDGE DWIT‘! FORECASTING' 
1140 PRINT TAB<28)'H. UTILITIES':PRINT 0113(7) 
1150 FF=FRE("):REN GARBAGE CGLLECTICN 
1160 IF ARDWEOI THEN 00303 1320 
£170 PRINT TABQB)‘ UHICH 0PTICN ';:HTAB 28 
1100 GET AMIF A$=CHRS(27) THBI 1420 
1190 A=ASC(A$)-64:IF M1 0R MG THEN 1180 
1200 PRINT AMHENENTAB 12:HTAB 30 

1210 PRINT'STA‘ND BY )))>)' 
122 011mm PLN$(),PAR$(),ARDENE 
1230 IN A GGTD 1240,1250,1260,1270,1230,1290,1300,1310 
1240 CPAIN'SDINPUT'FIDDD 
1250 CmIN'SDGUTPUT',1000 
12:10 CPhfiIN'SLDGSPEE' ,1000 
1270 CHMN'FILEFIX‘MDD 
1280 CPAIN'STDRPRDG' ,1000 
1290 CPAIN'SLDGBLBN' ,1000 
1300 CMIN'SLDGCAST‘A000 
1310 CPAIN'UTILITY'JDDD 
1320 0PEN'R',§1,"WES'.22 
1330 FIELD 01,2115 115.20 AS 113 
1340 DIN PLN$(26),PAR3(27) 
1350 FDR X=1 T0 26 
1360 GET #1,X:PLN‘$(X)=U$ 
1370 NEXT 
1380 FUR X=31 T0 57 

‘1'. 

r2? 

"1‘ 

I
1 

3‘: I

N 

‘4 
5: 
,4 

;- 

-;-r:-f'r.\1»b‘v 

1'1..- 

‘rj-m; 

11W"

"



1390 GET 31.X:PARS(X-30)=i¢$ 
1&00 NEG 
14,10 ARDWE=11CL33E1REYURN 
1120 HWENTQB 3 

1439 HTAB 2419RIHT‘PRESS 0 TB QUIT THE SYSTEM HEM OR'TPRINT 

1.440 HTAB 13:?R1NT'INSERT DISK #2 (AGRIDULTURAL UTILIZATION DISK) IN DRIVE 131' 

£445 HTAB 131PRIM‘MD DISK 53 IN DRIUE 4'TPRINT 

1450 HTAB 32:?RINT'FHD PRESS RETURN '; 

1460 BET RSHF R$='D' THEN 14015s 
1470 IF RS<>CHR$<13) THE! 1460 
1480 RESET 
1490 UPEN'R'JH.‘DISKNlfl'JfIELDflLZ AS 03 
1500 61331.1

* 
1510 IF 00110514 THEN 1530 
1520 00300 1600:0010 14.20 

1530 010515 :HmENTAB 1211000 24:PRINT'ST1’-‘ND 01 >>>>>>';:LU<10'START.,001',R 

1540 FUR T=1 T0 5:9l 0111317) :NEXT 
1550 REGIME 1420 
1000 IF 00:2 THEN HCHEHNUERSEEDR 1:1 T0 1010122? 250012011),1010512113 50,501N0R10LzN91T 

1120 IF 00:0 THEN 1640 
1030 UTAB 12110110 24:PRINT'YOU 010 IT 11110111 N000 I 0011’ 1 1 12:30) 
1640 HTAB 101PR1NT'URU10 01511 .0 100 110013 ENE HURE CHANCE 1 

!' 

1043 FOR 1:1 10 10: BEEP 50,50:8EEP 120.40:NEXT:PRINT 

1150 11103 30:?R1NT'TRY AGAINHFUR 1:1 T0 2000mm 
1150 00:2:RErURN 
1010 em 1130 ‘ 

1020 INVERSE18EE° 50 .20 :RRINT'-'1/N' ; :NOR100L 

1030 051 21:11: Z$='Y' 0R Z$='N' THEN PRINT 2::RETUm ELSE 1030 
1040 0REN'R'.01,'SLUDGE.11ET',52

- 

1050 FIELD 01.4 as 031113 05 031213 00 0313M AS R$14).11 115 031513 03031113 :15 12.151713 :19 0-310),4 05 11-31913 as 011101.11 .15 1:3 

(111,4 03 11-5112)» AS13113) 
1060 RETURN 
1070 UPEN'R' ,01 ,‘SLUDGE.GEN' ,20 
1000 E1210 1110 05 33111.4 AS 3121,4113 3131,4109 03141.4 05 03151.0 113 $111110 05 33171 

1090 RETURN 
1100 OPEN'R'.31,‘SLUDGE.11UT“23 ( 

1110 FIELD 11,4 05 03111.4 as 05121.4 113051310 AS 113141.403 011513.109 C'S(6).4 05 01117) 

1120 RETURN 
1130 0111 011313911122) 1051131 
1140 F3( 1 )=‘SLUDGE.HET' :F312)=‘SLUDBE.BBP 11:01 3):'SLUDGE.‘1UT‘ 

1110 UPm'R',111,'NMES',22:FIELD 111,2 as 1115920 as 115 
1170 FOR 1:1 10 22 
1180 GET 01,x+10 
1190 00131x>=us 
1200 NEXT:CLDSE 01 

1210 HOME 
1220 IWERSE1PRINT'SLUDGE 0mm 0111A FILE EDITOR':NORI‘AL:PRINT 
12:10 PRINT'PRESS '; :IWERSE1PRINT' <ESC)‘ ; 

:N01001L 

1240 PRINT' 1012 09.501005 MENU 0R SELECT'1PRINT 
1250 PRINT'A. METALS 01170 FILE‘:PRINT 
1210 PRINT-3. GENERAL CHARACTERISTTES 011711 ETLE'1PR1NT 

1270 PRINT'C. NUTRIENTS 0,0111 FILE'1PR1NT 01103171



1230 PR’INT' WHICH OPTIC“ 'Hi-TTAB 1 

1290 SET 93:11: A3=CHR$<27) THE 1860 
1300 HSCCMPéMIF A<1 GR 5113 THE 1290 

1210 011 .0 00500 1040,1070.1100:Ra1 01051 RIGHT FILE! 

1320 001E11w1505£19111m010011=1 510005 01101 5111590510101001011 

1330 PaPRIM'PRESS ';:11NERSE:PRINT'<E51:>'11110101101 
1340 PRINT' FOR 911311009 11310 011 SELECTHPRINT 
1350 FOR x=1 T0 25 
1350 IF LEFT3<PLN$(X),S)='SPARE' THEN 1380 
1370 PRINT 0111151114541 ;-. ' 9131401) :L=1.+1 

1330 11m ‘ 

1390 9900:9000' 13111011 91110 20055 1 

1400 0E1 951% 23:0111151271 THEN 13105510100 1210 

1410 94501115154115 PM 011 P)L THEN 1400 ELSE 150 

1420 9.500=221<P-1):RE11 2EO0TH 0500110 5011 910111 19 

14.30 Hm511WERSE1PRINT‘HODIFY 5100515 DATA 1:11.13 ';F$(A);' FOR wan-5119) :1101110111191‘1111‘1 

1440 .5011 11:1 T0 2 STEP 2 

1150 9111111 EHR$(X+64)+'. '+QAT$(X)+' '; 

1450 PRINT CHRs1x+55>+'. '+DAT$(X+1) 

1470 1190011110 
1430011110- 11111011 12512011 2:110:91 
1490 GET Ri1REC=ASC(R$)-54:IF REc=21 THEN 1490 
1500 IF 051211 011 032122 THEN 1490 
1510 HMEHWERSEMINT'HGDIFY SLUDGE 0404 FILE:';F$(A);' F011 20151519100551 
:5: 1901111015 01101 FOR ':DAT3(REC):PRIM'PRESS '1 

1530 IWERSEPRINT'REI'URN FOR 110 CWBE'HNORmuPRINT' 0R ENTER 11201 1,111,115 

15 9L40E=0E130+REC 
1550 GET 31.PLACE:WAB 5 

1550 011 11 am 1570,1510,1550 
157 E139 x=1 T0 13 
1500 0111:015105001 
1590 PRINT 00115110 11PRINT USING'fifififiJS' M111 
1500 1190115100 1700 
1510 500 x=1 T0 7 
1520 0019051050111 
1530 9111111 mamas) ; 

:PRINT 11511105110055.011- 011:1) 

1540 1191110100 1700 
1‘ 

1550 E09 x=1 T0 7 

1550 0111140051031»)

' 

1570 PRINT 01111501120139l 05111000000555- ;01x1 
1500 NEXT 
1700 10510 5 

1710 E011 z=1 T0 1-1 
1720 11145 32111100011510 VALUE 'gNUi 
1730 11: 1511mm) THEN 1750 
17411 0171114111105) 
1750 091T 
1750 15110 22:00111T'0RITE 1151 1111.155 T0 FILE'11603UB 1020 

770 10 21:01- THEN 1050 
700 5011 2:1 10 11-1 
190 501 4 sum 1500.1010,1020

x

1 
.L

1
A



1000 
1010 
2320 
2030 
1340 
1050 
1860 
1070 

LEE—1' A5(Z)=¥1KS$(‘J(Z)1:80T0 1830 
LSET B3(Z)=1‘1KS$(U(Z)):GUTO 1830 
LSET C3<Z3=fiKS3(U(Z)) 

NEXT 
PUT RI‘PLACE 
CLUSE:GUTO 1210 
HMENTAB 12:HTAB 30 

PRINT'STMD BY ‘x))) ' 

1880 GWEN PLNN) ,PARSO ,ARDCNE 
1090 CMIN'SLDGRBW'JUOO 
1010 GUTO 1250 
1020 IWERSEzaEEP 50,20:PR1NT'-Y/N'::N01RMAL 
1030 GET Z'$:1F 2‘$=‘Y.{ 0R Z$=‘N' THBVI PRINT Z$=RETURN ELSE 1030 

1040 REHEPRINT LFN’S 

1050 IWERSE1PRINT'BLBTDING CALCULATICN RESULTS:'+X$:NUR"-AL 

1060 PRINT W$:PRINT . 

1070 PRINT'DUALIW DATA—"+D$:PRINT 
1080 PRINT'SGURCE: PERCBU' 
1090 FOR 'X=1 T0 26 
1100 IF PLMT(X)=0 THE! 1130 
1110 PRINT PLNSOO: 
1120 PRINT USING' 30%.03';8LPC1'(X)*100 

1130 NEXT 
1140 PR1NT:PR1NT LPN; 
1150 PRINTHF PN=0 T1181 1180 - 

1160 040:0:RETUW
- 

1170 PRINT‘BLENDED QUALITY'NRINT 
1180 FOR P=21 T0 22 
1190 IF LEFT$(PAR$(P).5)=‘SPARE' THEN 1220 
1200 PRINT PAR$(P); . 

1210 PRINT USING' 890N0.00';8L(P) 
1220 NEXT 
1230 PR1NT:1WERSE:PRINT'PRESS RETUFN T0 CONTINUE ';:NOML 
1240 GET R$:IF R$(>CHR$(13) T1181 1240 ELSE PRINT:RETUM 
1250 0111 8L127),PLFNT(26).8LPCT(26).PMRAT(13)!A$(13) 
1260 LINS=STR1NG$<80.61) :LFN‘$=STRING$(52,61) 
1270 PR$='ADJUST THE PRINTER z-‘ND ' 

1280 RET3='PRESS ANY KEY T0 EWINUE ' 

1290 FOR X=1 T0 13:READ MRAT1X):NEXT 
1300 09711100500503.1045 
1310 DATA 180,40.15,500.4,0,0 
1320 HME 
1330 1NUERSE:PR1NT'SLUDGE BLENDING PRUGW'flDMLfiRINT 
1340 PRINT'PRESS ';:IWERSE:PR1NT'<E8 )';:NOR‘AL 
1350 PRINT‘ FUR PREVIOUS 11910 OR RETURN T0 CENTENUE '; 

1360 GET R$:1F R$=CHR$(27) T1131 2570 
1370 IF R§<>CHR§(13) THEN 1360 
1380 HM:1WERSE:PR1NT'SLUDGE BLENDING PRUGRM -= SOURCE SELECT IM'1NOML1VTAB 3 

1390 EUR X=1 T0 26 
1400 1F LEFT‘§(PLN$(X),5)=‘SPARE' THEN 1420 
1410 PRINT CHR$(X+64):‘. ';PLN$(X) 
1420 NEXT :UTAB S 

~ ~ ~~ ~~ ~~ ~~ ~~ ~~ ~ ~~ ~~ ~~ ~ ~ ~~ ~ ~~ ~~~



1430 10 31:1 10 20 
:440 :1 10310113101111.5193“? T1131 1400 
1450 3Ta3 30: PRIHT'THIS :NE ';:s00110 1020 

1400 11 20.:‘11' THEN PLPNT<X>=81 mm 1400 
1470 PW1X)=X: LasT=1a5T+1 
1430 NEXT 
1490 11 mm THEN 1330 I 

1500 HmE:1mE115E:911111T'3L340 5E1.E0T131':N01114AL:P111NT 

1510 1011 10:1 T0 20 
1520 IF PLMT(X)=0 THEN 1570 

“1‘ 

1530 PRINT 11313011; 
1540 1111111 ‘ENTER 7. ';P3 
1550 P=‘«-‘1’-‘1L1P$):11;~P=)100 T1131 PRINT '0-1002':00T0 1530 
1500 ET=PT+01011=0T0<>=0101 
1570 NEXT 
1500 IF PT=100 T1131 1120:0010 1030 ELSE 11:0 
1590 1011 11:1 5: 00110 01111317131130 
1000 311111003111 TUTaL MUST BE 10010 11' 

1010 9111111 01111017139111553 11550) T0 mm 011 311510; 
1020 GET 110111 1111:011001271 T1131 1330 ELSE 1500 
1030 11111310110 5 

1040 PRINT'THE SLUDGE QUALITY 0aTa USED 1011 THE 10LL1111110 04L011LaT131 1131 BE EITHER' 
1050 11111111111111.1130. 1113011113141, 1.15. LAST 11311110 DATA'1PRINT 
1000 31111130. THE eaLCULaTED 013L111 1011 THE 1.00aT131 111111011 1141 NOT BE 0000001TE1' _. 

1070 0111131911110- 11111011 00 1011 104111 ';:11Ta0 1 

'
‘ 

1000 GET 00:11 11$='a' T1131 11:1 ELSE 1F 11$=-3' T1131 11:22 ELSE 1000
‘ 

1090 IF 0:1 T1131 00:11115T01110AL' ELSE D$='1“ALCULATED‘ 
1700 PRINT:PRINT1PRINT'CALCULATING....' ‘ 1 

1720 0031-1-04.310110311151252 
‘ = 

1730 FIELD 14.4 as as<11.4 as as<21,4 as 43131.4 as as<41.4 a0 113151.443 {10101.4 1100-5171000 110101.11 as as<91.-1 as as<101,4 as as _ 

(111,4 as as<121_.4 as 1104131 
1740 0131'0',115.'5L11005.031',20

' 

1750 FIELD 115,4 a0 00111,4a000121,4 as 03131.4 as 05141.4 as 3151,4110 00101.4 .03 00(7) 11 

1700 0031'11'.00.'0L1100E.110T',20 
1770 FIELD 110.4110 03111.4 as 03121.4 as 03131.4 as 05141.4 as 03151.4 as 05101.4 as 03171 
1790 1011 0:1 T11 20 
1000 11 0L01T<x1=0 THEN 1940 
1310 11E0:1=221<x-11+11:031 033350 01141101 
1020 0E1 114.11E0N 
1030 1011 2:150 13

~ 

1840 BL(Z)=8L(Z)+BLFCT(X)*WS(A$(Z)) 
1850 NEXT 
1860 GET 95,REW 
1870 FOR Z=1 T0 7 

1880 BU13+Z)=0L(13+Z)*BLPCT(X)*BJS(B§(Z)> 
1390 NEXT 
1900 GET 36.10930 
1910 FOR Z=1 T0 7 
1920 BL(20+Z)=8L<20+Z)+BLPCT(X)*DJS(0$(Z}) 
1930 NEXT 
1940 NEXT

~



I 

upI 

..Hhi 

.1- 

1?50 fifiUT=8L(23)+BL(24) 
1960 HWE:PRINT'BLBJD DALCULATIGNS CMPLEFE'WRINT 
1970 PRINT'DO '1’0U WM A PRINTED GUTPUT';:GUSUB 1020 

1980 IF 23:“51' THEN 2020 
19"!) PRINT:PRINT PRS-tRE'I’S 

2000 PRIHT'UR PRESS {E50} T0 ABORT PRINT'; 
2010 231:7 R$:IF R$<>CHR5127) THEN 2230 
2020 X$=‘HE1ALS QUALETY' 
2030 Z1=1zZZ=13=GOSUB 1040 
2040 Xfi'GWERAL CHARACTERISTICS' 
2050 21:14:22=20:60500 1040 
20.50 Xi=‘NUTRIEM QUALITY' 
2070 21=21:ZZ=27:60303 1040 
2000 Ixu'mfimIA/HETALS RATIOS' 
2090 #150500 1040 
2100 FUR 2:1 T0 13 
2110 IF LEETMPARS(Z),5)=‘SPARE' THEN 2190 
2120 PRINT PARSQ); 
2130 IF BL1Z)=<0 THEN PRINT' as NO DATA #03010 2190 
2140 IF WUT/BL(Z)>10000 THEN PRINT‘)10000':00T0 2190 
2150 IF NUT/BUZHMRATQ) THEN INUERSE 
2160 PRINT USING ' 331300.81? :MT 0T/BL1Z);:NORML 
2170 IF WOT/BLGDMRATQ) THEN PRINT:60T0 2190 
2180 PRINT' -BELOH LIMIT VALUE 0F';MRAT(Z) 
2190 NBC? 
2200 PRINT:PRINT'00 YOU WT A PRINTED COPY OF THESE RESULTS '::00500 1020 
2210 1? :$=‘Y' THEN 1990 ELSE 2530 
2230 LPR1M:LPRINT LAM 
2240 LPRINT'BLENDINB CALCULATIW RESULTS“; 
225 LPRINT' : 004L117 DATA-“+05 
2260 LPRINT 130030?l 
2270 LPRINT'SUURCE: PERCENT ' 

2230 EUR X=1 T0 26 
2290 IF PWUX)=0 THEN 2320 
2300 LPRINT P110501); 
2310 LPRINT USING' 300.00';BLPET(X>*100 
2320 NBC“ 
2330 LPRIHT 1.4113 

2340 LPRIHT:LPR1NT'BLBO0ED QWITY'iPRINT 
2350 EUR 2:1 T0 27 
2360 IF LEFYS<PAR$<Z> ,5)='SPéRE' THEN 2390 
2370 LPRINT P012512); 
2380 LPRINT USING' 000099.30';BL(Z) 
2390 NEXT 
2400 LPRINT L903 
2410 LPRINT :LPRINT'wmm/HETALS 04T108':LPRINT 
2420 FOR Z=1 T0 13 
2430 IF LEFTMFéRflZ) .5)=‘SPARE' THEN 2500 
2440 LPRINT FANG)“ '; 

2450 IF BL(2)=(0 THEN LPRINT'i N0 0.4m #:130‘1’0 2500 
2460 IF MTLWBUZDEMDU THEN LPRINT'>10000':00T0 2500 
2470 1.9l USINB' ##0##.08'W1TOT/BL12): 

‘ 

:Afijfi’v‘flfi‘sfh4

A

‘



2480 
24?0 
3500 
2510 
3520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1H 1.1; 

1120 
1130 
1140 
115-0 

1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
125' 

1250 
1270 
1230 
1290 
1300 
1310 
1320 
1330 
1340 
1360 
1370 
1380 
1390 

1F WOT/BUZNMRATQ) THEN LPRINTHSOTO 2500 
LF‘RZNT ‘ “39.3.4 1.11117 1051.115 GF'WIRATQ) 

NEXT 
FOR P=1 TO 10 :LFRINT:NE1(T 
?OR 9:1 TO S:PRINT CHR$(7)::NE>(T 
FOR Z=1 TO 27:3L1Z)=O:NB(T 
HOUENTAB 5 
PRINT'DO YOU WT TO TRY ANOTHER BLEND': 
GOSUB 1020:1F Z$=‘Y' THBT CLOSE:OOTO 1380 
CLOSE 
01mm PUB(),PARS(),ARDmE 
HG‘IENTAB 12:11TAB 30 
PRINT'STAND 31,1»1' 
CHAIN '8L001’191U'.1000 

GOTO 1170 
OPEN'R' ,112, 'POFNPROO' .32 
FIELD 112.4 AS PROO$A AS AS(1),4 A3 “(21.4 AS AS(3),4 ASES<41,-=1AS #3613 A0 93(6) ,4 AS 93(7) 
RETURN 
BEEP SO,20:PR1NT'-Y/N '; 

GET 23:1F Z$="l" OR Z$=‘N' THE! PRINT Z$:RE1'URN ELSE 1060 
HONEzPRINT 11413:?l 
FOR X= TO 26 . 

EF LEFT-MPUNX),5)='SPARE' T1180 1120 
LAST=LAST+1 
PRINT CHR$(X+64) ;' ' $131301) 

NEXT.
‘ 

9R1NT:PRINT'UHICH LOCATION ‘; 

GET A‘S:#ASC<A‘3)-64 
1F M1 OR A>LAST THEN 1140 
LAST=O=PRINT M:RETURN 
ST '$=STRINO$( 30 ,42) :L1N$=5TRING$(80,4S1 
FOR X=1 TO 7:115:10 TIMXMNEXT 
DATA 1,2.3,~1,5,10,20 
RET-5=“PRESS RETURN TO CUTTINUE'1PR‘3='AOJUST THE PRINTER PM) ‘ 

01H 9900(26) 
T1'$=' 19/0/1000 PROJECTED POPULATIO‘FWOO’S' 
T2$='LOOQT1CN PEOPLE WW? 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 10 YEAR 20' 

73‘ “ {13/0/1000 MILY SLODOE FROOUCTIGRdIUH' 
REHEzPRIHT ST$:14.TAB 27 
PRINT‘SLUDGE FORECASTING PROGRM‘1PRINT ST$1PRINT 
PRINT 'PRESS (ESE) FOR PREVIOUS H840 OR SELECT'1PRINT 
PRINT'A. FORECAST SLUDOE PRODUCTIGRHPRINT 
PRINT'B. EDIT PRODUCTIWPOPULATIEN FILE'1PRINT 
PRIHT‘C. DISPLAY/PRINT PRODUCTIWPOPULATIQR FILE‘1PRINT CHEW?) 
PRINT‘ UHICH OPTIM '; 

GET A$:IF AMHRNZ?) THEN 2590 
MSCMfl-MHF M1 OR m3 THB‘T 1320 
PRINT AMEN A SOTO 1360,19802210 
HWE1PRINT'SLUDOE PRODUCTION FORECASTHPRINT 
PRINT‘RRESS (ESE) FOR PREVIOUS HBTU 0R SELECT‘:PRINT 
PRINT'A. MULTI-YBOR ALL LOCATIMS'flRINT 
PRINT‘B. SINGLE L‘TCATIG‘JHPRINT



iiiifiitiiiril 

1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
152 
153 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1880 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 

PRINT' UHICH 0PTIEN '; 

BET Z :Z=ASC<Z$)-64 
1F Z$=CHR$(Z7) THEN 1250 
IF Z11 0R 7) THEN 1410 ELSE PRINT 23 
00808 1020:1F Z=1 THEN 1590 
M31$='SLUDGE FORECAST':GOSUB 1070 
HUHE1PRINT NAH§+' '+PU05(A):PRINT 
GET 32,A:PROD=CUS(PR00$) 
PRINT USING'PROD.RATE=#§€#§.#8 H3/DAY/1000 PEDPLE‘;PR00 
PRINT1PRINT'YEAR HB/DAY'1PRINT 
FOR YR=1 TD 7 

PRINT USING' 03 519090.88':T1H(YR),PRUD*CUS(A$(YR)) 
NEXT *‘ 

111110111110'1010011101 1012 FORECAST '1115111s11111115) 
PR1N1’:PR1NT'FORECAST 00110111- 
111110 11511101100111 =11111111.111-;110011111.001 

111110 USING'HB/YEAR 41111101111001111515 
11111011111111.1000 1010151210090 1050 
11 Z$=‘Y' 11191 1410 ELSE 0105510010 1360 
1111011111010 100 11110 11111001 001101 ';:00300 1050 

11 21:00 111511 1120:0010 1150 ELSE 11=1 
1111001110 111011511: 
111111-011 111153 11:51:) 10 1100111 11110-1 
01 13111 119011113127) 11101 1150 
11 115001111113) 11151 1130 
11110111015 

‘ 

_

~ 

IF 11:1 0101 111110 1315111111111 123 ELSE 111110 1331111110 12s 
11 1.11:1 11151 1111110 111011111110 ELSE 111110 1110111110 
10111=1 10 21 

11 151111111101x1,51=-3111115' THEN 1000 
$21X1PRDD=OJS(PROD$) 

1F 111:1 1111211 1111110 11.101111111111110 USING-111111.111 '111100110010 1730 

111110 1103111) ; 2111110 05111011111111: '111100; 

101 11:1 10 7 
1111111=0Jsms11111 
13111110311111011001111111) 
11-“ 11:1 1151 1111111 11131110111111.1111 '1110011111111111010 1730 

111110 051110-1111: 3110011111111; 
1190 
11: 11:1 1151 11111111 ELSE 111110 

1190 
11 11:1 THEN 1.111110 ELSE 1111015010 1310 
1111111 LIN$1LPRINT‘REGIEML 101013 ': 

FDR 11:1 10 7 

LPRINT USING-111111111111 '031111; 
131111=0 

NEXT 
1111110 1110:1011 1=1 10 1011111101100 
101 1:1 10 51112110 1:11:17. 1119010010 1960 
111110 LIN$:PR1NT'RESIDNAL 1011.10 '; 

1011 11:1 10 7 

111110 03111011111111 '1131111:



1720 
3930 
2940 
1050 
1960 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2000 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
21?0 

?3(‘{R)=11 

NEXT 
2011-0190110 70:73: 

GET 11s 000011101113) 71181 1950 
PRINT:CLOSE:130T0 1250 
00300 1020 
DW'FILE EDIT ROUTINE':GUSUB 1070 
110115911110 Ww uFLNstAnpmm 
PRINT'CURRENT FILE INFUMTIWH 
PRINT'PRESS RETURN IF 110 01101105 ‘10 UALUE':PRINT 
GET 112,0:1111002010113110001 
FUR 10:1 10 7:PP(YR)=C'JS(A$(YR)):NEXT 
9111111 05100-900001 RATE = 100011.111 113100011000 PEQPLE';PRDD; 
11190? 1101 VALUE ';xs 
IF LEN(X$)=0 THEN 2080 ELSE 2000:0113) 
PRINT:PRINT 
FUR 10:1 10 7 

PRINT USING'YEAR 1111*;T1111YR); 

PRINT 091110' 011110.110 11100011110 PEUPLE';PP(YR); 
INPUT" NBJ 01111115 '01: 
1F LEN(X$)=0 THEN 2140 ELSE PP(YR)=UAL(X$) 

11131101111111 

LSET 9.1100341143310000) 
FUR 10:1 10 71151-3 10$(YR)=HKS$(PP(YR)):NEXT 
PUT 112.11 

2130 PRINT1PR1NT'ANY MORE CHANGES ';:GOSUB 1050 ' 

2190 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2230 
2290 
2300 
231 
3320 
2330 
2340 
2350 
2360 
2370 
2380 
3390 
2400 
2410 
2420 
2430 
2440 
2450 

81.081211 23:00 T1101 1250 ELSE 1930 
11015:FRINT'P0PULATI0‘1/F11000mm FILE' :PRINT 
003110 1020 
101110-00 100 m0 PR1NTEO 00101-300500 1050 
1F 20:00- 71150 2440 
PRINT PR$+RET$ 
1111110011 PRESS <ES13} 10 00010 PRINT'; 
GET R$:1F 1115:0110151271 111511 2440 
0011120911110 1141113111111" 1231901111 L110:1.PRINT 
FOR 1:1 10 20 

1F LEFY$(PLN$(X),S)=‘SPARE' THEN 2410 
GET 02.x:P0001x>=019(PRo0s1 
FOR 111:1 10 7 

PP(YR)=CUS(A$(YR)) 
1190: 
1.011110 11111300; 
1911110“ USING-1110,1111 '1000000: 
F011 111:1 T0 7 

1911110 0300' 111111.110 001111); 
11m 
1911110 

1130:10011112110110 1111: 

FOR 0:1 10 1001311110090 
FOR F=1 10 501111111 CHRS<7);:NEXT:EUTO 2500 
0011121110110 115011110" 125111000 1110:1000 
FDR x=1 10 21 

A-lO



A-ll 

2460 IF LS‘Ts(PU3(X).5'/‘=‘3PARE‘ THEN 2540 
2470 12.x:PR00<X)=ws<PR00$) 
2400 0011 "10:1 10 7 

2490 .PP(YR)=OJS(A~3(YR)) 
2500 NBC 
2510 PRINT Dumx 

_; 

2520 PRINT 03111001110441 2100000; 
2500 FOR YR=1 T0 7 
2540 PRINT USINe' 000.30';PP<YR); 
2550 NE><T:PRINT 
2560 NEXT:PRINT:PRINT RET3; 
2570 BET R311F 300105413) THEN 2570 
2500 0103E100T0 1250 
2590 NCNENTAB 1211000 30 
2000 PRINT'STMD 31))»- 
2010 mm 121.1131) ,PARsU .ARDENE 
2020 FF=FRE(”) 
2130 01141100001910.1000 
1010 0111 04413),00Tu22).90<261,PL4(261 
1020 00m 1050 
1030 11000551022? 50,201PRINT'-Y/N‘ 1 0100100. 
1040 GET 23:11: Z$='Y' 0R Z$=‘N' THEN PRINT 23101510100 ELSE 1040 
105 0081'R',s4.'31000E.NEr',52 
1000 FIELD 44.4 as 0441) ,4 as 0mm 00 A5(3),4 as as<4>,4 00 A545),4 AS 05(4),:1 1.13 031713 03041034 00 031913 .00 0341014 as A3 
1:1),40303112M as 0:413) 
1070 0PEN'R' .05. 010005.091- ,20 
1000 FIELD 35,409 0001,4115 03421.4 00 0mm 00 0mm 03 05151.4 AS 0010,4115 0347) 
1090 0PEN'R' .06.'31000E.N0T' .28 
1100 FIELD 46.4 as 0341M AS 0mm as 3431,11 AS cs141,40903<51,4 00 05411.4 11305171 
1110 L1N$-'STRING~3(80,61) 
1120 BL$=' «~— ':vs==003011.00 '

‘ 

1130 2ER=.0001 
1140 PR$='ADJUST THE PRINTER END ' 

1150 RET$='PRESS ENY KEY T0 CCNTINUE ' 

1110 0091'0',11,'N011E5',22:F1E10 4112 as 05,20 05 110 
117 FOR 2:1 T0 22 
1100 GET 01,x+00 
1190 00300203 
1200 1130101055 111 

1210 FOR 2:1 T0 21 
1220 PLSiX)=LEFT$(PU{$(X),LZ)+' - 

12:10 IF LEFT3(PLNS(X).5)=‘SPARE‘ THEN 001x121 ELSE 004x>=0 
1240 NEXT 
1250 HCHElUERSE 
1200 PRINT'SLUDGE 0110s 00m - SPECKAL REPDRTS'MRML 
1270 PRINTzPRINT'PRESS '::1WERSE 
1200 PRINT'<ESC>‘::NOML:FR1NT' FUR 20571005 NENU 0R SEEET‘1PRINT 
1290 PRINT'A. GENERAL CHARACTERISTICS-1mm 
1300 PRINT'B. SLUDGE NUTRIENTS'1PRINT 
1310 PRINT'C. SLUDGE METALSHPRINT 0111145471 

1220 PRINT' 11111011 0PT10N “10000 1 

1330 0E1 A$:IF 05:00:07) 11100 2420 .



mama-04:10 :1: :0 m 71191 1330 

:250 :.= 4:1 7.921 3.?9‘SLL‘QEE 33199.1 101700197121'10070 :300 

:200 :.= 2:2 7:421 0:32-91:00; 007202173 :mmrmnsm 1300 
1370 Tzvk‘SLJDGE 0:70.13 2100001071000 

1200 4WE:ZWE’<SE:PRINT‘SPECIAL anon—ummommaxm 
1290 “(=1 70 22 :79 2 

:400 mm 2HR51X+64)+‘. umumw ': 

1410 70.1117 CHRS<X165)+‘. ummxm 
1420 01917190107 
1430 PRINT' 1011011 00500110 2111703 1 

1440 GET Ri:R=ASC<Rs)-64:IF 0:2101941440 
1450 :0 R<1 00 R)22 1440 
1040 =01117190m7 mgaw 
:47 nun-13 7111s 7115 3191100300 1030 
14.00 IF :s==r1- 70:91 1300 
1490 PRINT:PRINT'90 100 010117 0011050 0007-1150000 1030 
2300 :.= 23:17- 71191 1970 
1510 .«tmEzzwaasm 0500501000001. 

:52 0011171020101 09007-200310) 
1530 001. 1.1015100017110700 1s 
15 :11 A 0070 $00,250,900 
15 700 2:14 70 20100111? '+La~'rs<PARs<21_.a);1NE><mRm:00m 
1570 =00 1:1 70 20 
:5-20 :7 =0<x> 11.- 1030 ELSE 701m mm; 
1590 RH+22§(X-1):8ET 05,010 

1000 FOR 2:1 70 7 

1510 RF cmwzmza HEN PRINT 015; as; 90110 031110 05:005103121): 
1020 119171701017 
1.520 051710070 1930 
1050 :00 2:21 70 27:01am '+LEFT5(FAR$(Z)18);:NECI’:PRINT:PRINT 
1.500 :00 (=1 70 20 
1070 IF 0000 714.91 1720 ELSE PRINT mm; 
1000 0H+22¥<xm1057 00,010 

1000 :00 2:1 70 7 

1700 :7 IJS<C$<Z>><ZER 1031 9000 31-5: 5033 0.01117 051110 0010001034201: 
1720 015171001117 
17-21 0517:0070 1930 

1:00 2:1 70 7190111? '+L§T'§(PAR$(Z).8);:NEXT:PRINT:FRINT 
FUR x=1 70 20 

17.50 10 9001) 7.11131 1010 5.8" 901117 91:00; 
1770 RH+22NX~1>16ET 34,000 
17-00 FOR 7:1 70 7 

1790 IF WSMMZDQER THEN PRINT 8L3; ELSE PRINT {JSINE U3:W‘S(A$(Z))§ 
1800 HEXT:PRINT 
1310 NEXT 
1820 PRINT:PRINT RETSHSET BfifilNTzHG‘TE 
1330 PRINT REP‘SWRINT‘SPECIAL RENEW-RECORD '{RgDATéUU 
1848 PR NT LEN3:PRTNT:HTAB 15 
2855 FOR 2:8 TO 33:?RINT' '+LEVT§(PAR§(Z),S)::NE(T:PRINT:PRINT 
1960 FUR X=1 TU '26 

21373 1F P900 Til-{Bi 2920 ELSE PRINT PL$(X); 
1880 RR=R+22*(X-1):EET 544,3}? 

1"

"



1390 
i?00 
1910 
1920 
i730 
1940 
195 
1970 
1990 
2990 
2000 
2010
n 402 
2030 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2140 
2150 
2160 
217 
2180 
2190 
2200 
7713 h-‘ 
2230 w 
2240 
an :1: be.) 

2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 

=00 2:3 70 13 

:E =7JSfiA$(Z))<ZER THEN PRINT 3L3; ELSE 0000 05100 0::005mmm 
09090101 

iiEfT 
PRINMWERSEzPRINT'PRESS 0mm 70 000m 2040000. 
SET 09:0: 03<>000§<13> THEN 1940 
0000:0070 1250 
PRINT 0000(7) :PRINT PR$+RET$ 
0000-00 PRESS <ESO> T0 000m PRINTING'; 
GET R$:PRINT:HO‘IE:IF R$=CHRS<27) 7000 2510 
LPRINT:LPRINT 0503+- ':; 

LPRINT'SPECIAL 033000” 0073(0) 
9.0000 LN!:LPR1NT:LPRINT' '; 

00 0 00m 2050 3140,2230 
FUR 2:14 90 200.0000' '+LEFT$(POR$(Z),3);:NEXT:L°RINT:L°RINT 
000 0:1 T0 20 

IF 00m THEN 2120 ELSE LPRINT moo; 
RR=R+22*(X-1):GET 05,00 
FOR 2:1 70 7 

IF 0)S(0~$(2))<2£0 THEN LPRINT 8L3; ELSE LPRINT USING wmsman; 
03000000 

030mm 2390 
900 2:21 70 27:9000‘ '+LE=TS(0003(Z),0);:NB<T:L0000:LPRINT 
000 x=1 70 20 

IF 00m THEN 2210 ELSE LPRINT moo: 
00=0+220<x-1) :05: 00,00

‘ 

E00 2:1 90 7 

LE wsccuznasa THEN LPRINT 3L3; ELSE 00000 USING wwsmuzn; 
09000000 

0901:0070 2390 
=00 2:1 70 700010? '+LEFF$(PAR$(Z),3);:NEXT:LPRINT:LPRIN‘F 
000 x=1 T0 25 

ZF 0000 THEN 2300 ELSE 09000“ moo; 
00=0+229<x-1) :GEr 04.00 
000 2:1 T0 7 

1E wscazmxzarz THEN 1.0000 3L5: ELSE LPRINT USING US:WS(0$(Z)); 
03000000 

NEXT 00000 0000000010? '; 

000 2:3 70 13000107" '+LEFT$(PAR$(Z),8);:NEXT:LPRIW:LPRINT 
FOR x=x 90 26 

IF 00m THEN 2300 ELSE LPRINT mm; 
00=0+229<x-1):00r 04,00 
000 2:0 70 13 

IF wsmamzm 9000 LPRINT 8L3; ELSE LPRINT USING wwsmuzn; 
NEXT:LPRINT 

NEXT 
LPRINT LENS:FOR 0:1, 70 10:LPRLNT:NB<T 
900 9:1 90 5:00:00 CHR$(7)::NEXT 
00m 1250 mama 12:00.0 30 
URINT'STFND 0r 1>>>> - 

9000 00030 000000 

A-l3



2450 
2460 
2010 
1020 
103 
1040 
1050 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1100 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1200 
1270 
1200 
1290 
1300 
1310 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 

01035 
31011091001810 .1000 
0111 «13113) ,‘JL(27) .00113) 0027110027) ,000127) 
0111 301001.127) ,Nmmuzn ,AWAUZ?) 0701127) 111001.127) .NBJTU'HN) 
00500 3310:00T0 1070 
11-NERSE:BEEP 50 ,20 :RR1NT'-Y/N -; :Na. 
8E1 20:11: zs=‘Y- 0R Z$=‘N' THEN PRINT Z$:RETURN ELSE 1050 

HENEHNUERSE 
PRINT 'SLUDGE 0001.177 DATA ENTRY-01010001. 
PRINT:PR1NT:PRINT'PRESS '; 

IWERSE:PR1NT' (550' : 0010101. 
PRINT' FUR PREUIUUS MENU 0R SELECT':PR1NT 
FUR REC=1 T0 20* 

1F LEFT~3<RLNs<REC),5)='SRARE' THEN 1150 
PRINT CHR§<REC+64) ;=. '; :RRINT PLNstREC) :LASHASTH 
NEXT 

PRINTTPRINT' 00100 1.000101 ",1HTAB 1 

GET 0310;415:1031-1111 
IF 0:000:12” THEN 3530 
IF 0(1 0R A>LAST THEN 1170 
013M :RIN=R:RRINT 0s 
RECO=22*(PLN-1) :REN ZERUTH RECORD 
00300 3460 
0111 H1L(27),LOL(27) 
REC=RET30+15:RE11 HILIN ARRAY 
GET R4.RE::F0R z: 70 13:H1L(Z>=WS(AS(Z)):NEXT 
GET 35,REC:FOR 2:1 T0 7:H1L(2+13)=OJS(B§<Z)):NEXT 
GET 000500011 2:1 T0 7:HIL(Z+20)=CUS(C$(Z)):NEXT 
REC=REco+161REN 1.01.111 ARRAY 
051‘ :4.REC:F0R i=1 T0 13:L0L(Z)=CJS(A$(Z))1NB(T 
GET '45,REC:FOR z=1 T0 7:LOL(Z+13)=WS(B$(Z)):NB<T 
012T 06,REC:FOR z=1 T0 7:LOL(Z+20)=WS(C$(Z)):NB<T 
HOMETPRIM'SLUDGE DATA FOR ummm 
.=0R 2:1 T0 27 

1F PN(Z)=0 THEN 1410 
PRINT 9.0v 1:1NRUT' ‘JALUE ';‘JL(Z) 

11‘- 0LT:1)RIL<2) THEN PRINT 0100151111112) ELSE 1390 

PRINT 010100303 1040:1F Z'$=‘N' THEN 1360 
IF 0112) 101,121 THEN PRINT 10.01.011.012) ELSE 1410 

RRTNT 0K$;:SUSUB 1040:1F Z’5=‘N' T1131 1300 

NEG 
0015:?R1NT'00T0 UERIFIGATIEN' 
RED=R500+1:REN LAST NTNTHS 001055 ARRAY 
GET R4.REc:F0R z=1 T0 13:LH(Z)=WS(AS(Z)):NEXT 
GET RS,REC:F0R z=1 T0 7:L,N<z+13)=cvs<as<:1)):Na<T 
13E? 36,REC:FOR 7:1 T0 7:LH(Z+20)=CJS(C$(Z)):NB(T 
FDR 2:1 T0 27 

1F PN(Z)=0 THEN 1640 
IF LM(2)<ZER THEN 1040 
IF 0139110112) THEN 1570 
PRINT GT§1PRINT R0Rs12);' LAST 0000 “01-0219 TRIS NmTR 'T‘JLT'Z) 

RRINT 1310:0000 10401-0 Z$=‘N' THEN 1570 

A-l4



1530 PRINT 2.000121111110111- REVISED 'JALUE 17.17c 
1500 ZF 011211011121 THEN PRINT 0100L$:1111121100T0 1520 

1550 IF 11112)<LDL12> THEN 001m LGUALS;LDL(Z):SUTO 1520 
1500 00T0 1500 
1570 IF 011211.50 LHQ) THEN 1040 
150 701111 LT-0:.°R1NT PAR‘$(Z):' LAST NDNTH #:1111219 THIS 11mm '1UL1’Z) 

1590 PRINT 0001100000 1040110 Z$='N' THEN 1040 
1000 PRINT PARS(2)111NPUT' REVISED UALUE‘ ;VL12) 
1010 IF UL(Z)>HIL(Z) THB1 PRINT HIVALS;H1112):00‘TD 1590 

1020 IF VL(Z)<LOL(Z) THEN PRINT LWALS;LOL(Z):GUTO 1590 
1000 0070 1570 
1040 NBG’ 
1050 ERASE HIL,LDL:DIN RA(27) 
1000 055077.00 5

* 
1070 PRINT'DO 10010001" A PROCESS REVIEu-;:00000 1040 
1000 IF 20:111- THEN ERASE 71mm 2200 
1700 HmEflNJERSENTAB 5 . 

1710 PRINT'PERFDMCE REVIEu FUR '10LNS1A):NDRML 
1720 17100 20:1WERSE1PRINT'CAUTIIIN' ; :NURML 
1700 PRINT' PROSRM HILL 0010 IF PRINTER IS NDT IN- 
1740 R=RECU+131R81 RIMING AVERAGES 
175 0E1 04.R:EDR z=1 T0 13:RA(Z)=WS(A$(Z)):NEXT 
1700 SET 05,,RzEDR z=1 T0 7:RA<2+131=0101001211:NB(T 
177-, SET 00.0:00R 2: TD. 7:RA(Z+20)=WS(C$(Z)):NEG 
1700 0510 12:0R1NT'000110T THE PRINTER '+RET$;:GET Rs 
1700 10111111 L11131LPRINT'PROCESS REVIEN '+PL’¢S(A):LPRINT 
1000 LPRINT'DWARISDN 101TH HISTORICAL DATA'1LPRINT 
1010 LPRINT‘PARMETER US.HISTURICAL 00.1.0151 011001012! 

1020 LPRINT‘ AVERAGE MCNTH' 
1000 FDR 2:1 T0 27 
1040 11= PN(Z)=0 THEN 1950 
1050 IF RA(Z)<ZER 0R UL(Z)<ZER THEN DLTA=0=EOTU 1070 
1000 DLTA=100§(UL(Z)~RA(Z))/RA(Z) 
1070 11: 'JL(2)<ZER 0R L~1<21<2ER THEN OLTM=0260TU 1090 
1000 DL‘IT'F100*<UL(Z)-UI(Z))/LM(Z) 
1090 IF (DLTA=0)*(DLTP.=0) THEN 1950 ELSE LPRINT 0000121;- -; 

1000 10 DLTA=0 THEN LPRINT- 1; ELSE LPRINT 0011100011112 ‘;DLTA: 

1910 LPRINT 11011~10-+011110:1 20101: 
1920 01013100101711) 
1930 11: DLTN>200 THEN LRRINT‘mRmE 01100510070 1950 
1940 IF DLTH<10 171131 LPRINT ELSE LPRINT LEET0<ST0,0LTTI/101 
1950 NEXT:ERASE RA 
1900 10mm LIN51LRRINT 
1970 0001-0" 0231011155222 
1900 FIELD 112,2 7:10 Ns,20 AS 11: 
1990 GET 02,91N11TR=0V11NS):SLDSE 02 
2000 IF TYP=1 THEN 21902REN N0 11310010 CHECKS 
2010 IF VL1101<500 THEN 2000 
2020 LRRINT 3NDIG§;"JDLATILE ACIDS>SUD 10 T00 0100- 
2000 IF 011191175 0010 UL(19))6.5 THEN 2050 
2040 LPRINT 11101001-011 UUTSIDE 0.5-0.5 RANGE- 
2050 10 VL<201<1000 THEN 2070
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‘gm 

2430 
259 0 

25} 0 

2523 
7.530 

2550 
2556 
2560 
2573 
2580

~ 

w 3’ 9—12“ - 
._.—r 1" '.f\»* -141 445“: THTYRI 
«45 Jfiufi vi: a»: -.:u.".( 

u! 2 rq-\- 
1‘ I» _ ~~ - '14 =_ -x.~ a? ;L.;GI‘)-2‘J 

4 Fa}, z. "fi .2121“?- —\ .u‘}/ 
'n .1;;,

~ t‘,\. MM‘ "‘,‘3 
ugv‘.‘ M...» 

- 193::29n2asraaazsaz 
WS‘FEJTl‘ifiJifi-NJfiE‘i 313E573 3341'." 
PE=5=WSD/‘J€3 
IF 35133 M0 ?E?F('a.fi 219? 
L395 3834353135 .51 12137313 £333 35731597334 Wéfia'ififl 
.“ITIT 4:1.‘1'3‘T 13‘: 7? 51197215 38—1135 

. 4)},3) Ci 5”P='33§(‘JL3233}22 WE 
£§T§€T‘W 31.33.: 2E?! 31L??? 
JRIW'-CI-ECK 31.5 % FEW ‘Tf-CLES‘ 
F bitch-'9 “BEN 5”“ 
’JRDU'L‘ESESTED SL’JDSE 3m HUT? 
391m" *3 CK Ex’TE‘iT 3F RENTER? 
J’RIHT' “E SEEK SLL’DSE RHINS w 553' 
FRIN:L+ DU'F’EJIEE =~ 

: .ETE’:LPRINT 
FOR P=1 '33 13:35“) :NEXTH-Efl‘i

~ 

~ :PEHT:?9Z.‘{T‘C'G YCU A 3F TIE 14H Bhur‘ ': 
30333 13405;: 3='N' 25:30 

EDWPRENT'AMJST TEE PRINTER '+EET§::5‘T R‘sfigm‘ 
;:?Z?€:L??1?1T‘%Té Wu 9 =73}? ';?2§$(A);5Rgm 
' YXF-I 7 Al *‘I Hahn “ET-m: 

' FER i=1 '3 I3 
I? 3400:? WE 2360 ELSE LPRLW PARS“); 
ERIN?" 'Elfifi'fiqfifixifi‘fiux} 

Nmmiih‘fl 
LPRIEU‘SEVEEQL DATA‘ 
:GR 1:24, ’0 20 

IF FH<X>=IJ THE 2410 11.5 {ERINT PARfl H 
BRENT ESIHB‘fi‘s‘Sfiéfi'N {X} 

J NEXT :LFRIHT 
- LDRIW-‘WIEQTS' 

GR ‘<='2£ W ’37- 

:? 3100:] TEE? 2460 ELSE LEE-"€95 PAR‘EU): 
ERINT EJSINS'SQéfiS.§§' :‘«l<X) 

NEWLF‘RIHT 
LPlfi‘E’iTfiED 34 BY 
FUR P=1 TS 19:L;E?fl:NEXT 
FUR REC=QEC3+17 TU RECG+22 

i4,REC:FOR i=1 f0 i3:G=9+WS(f-\S(Z,):NE>CT 
ET 35.REC:FOR 2:} T3 715=Q+WS(3$(2) :NBG 

SET #6,REE:FUR Z=1 T0 ?:Q—-—9+C‘JS(C§<E)):NEXT 
2;: i=1 THEN REE=RECIJ+21 ELSE 9:0 WW1 

NEXT 
RR=§6+FR=FR=G 
FDR i=1 Ti? VASE? A'§(E)=“‘§KS3(ULiZ)>:NEXT:P'IT M‘REC‘S‘FRR

A 

(I) 

~~

~ 

4.1—,"



2590 
2500 
2610 
2020 
2630 
2640 
2650 
2660 
2600 
2700 
2710 
2720 
2730 
2740 
’17: u 4 

2760 
2770 
2700 

9w 24,2550+22 
=0R 2:1 TO MEET 33(2)=HKS$(UL<Z+13)):NEXT:PUT 053500001 
PUT 04.250092 
FUR z=1 T. msa‘ C$(Z)=‘flKS$(UL(Z+20)):NB<T:F'UT 36,RECU+RR 
9m 245500422 
IF 92:21 THEN 2680 
PRINT'ARE THESE THE FINAL 000; FOR ms HM'HGDSUB 1040 
IF 23:20- THEN 3250 
PRIbrTzPRIM‘TRFNSI-‘ERRING DATA 0 UPDATING...PLEASE UAIT' 
FDR REC=RE00+17 T0 RE00+21 

GET 04,REC:FOR z=1 T0 13:0L<ZJ=CU6(A$(Z)):NB<T 
SET #5.RED:FOR 2:1 TU 7:UL(Z+13)=L‘JS(B$(Z)):NE<T 
GEr 06,REC:FOR 2:1 T0 7:UL(Z+20)=WS(C$(Z)):NB(T 
FDR 2:1 T0 27 

SLWAL(Z)=SWAL<Z)+VL(Z) 
1F UL(Z)=0 THEN 2780 
NWAL(Z)=NWAL(Z)+1 

NEXT 
2790 NEXT 
2000 
2810 
2020 

EUR Z=1 T0 27:ADD(Z)=1 
1F NUHUAL(Z)=0 THEN AUUAL1Z)=0:ADD=0:GUTO 2030 
RWAUZFSWALQWNLWAUZ) 

2830 NEXT 
2050 
2060 
2870 
2000 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2900 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3070 
3000 
3090 
3100 
3110 
3130 
3140 
3150 

REC=RE00+14:REH RUNNENE 3 0F VALUES 
BET #4,REC:FDR Z=1 T0 13:NUAL(Z)=£US(A$(Z)):NEXT 
GET #5.REC:FOR Z=1 T0 7:NUAL(Z+13)=CUS(0$(Z)):NEXT 
GET 96,REO:FOR Z=1 T0 7:NUAL(Z+20)=CUS(C$(Z)):NEXT 
REC=RE00+13:REH ACTUAL RUNNING AVERAGES 
GET 04.REE:FUR Z=1 T0 13:RUAL(Z)=CUS(A$(Z)):NEXT 
SET 35.0ED:FOR 2:1 70 7:0UAL(Z+13)=CUS(B$(2)):NEXT 
GET #6FRE02F0R Z=1 T0 7:RUAL(Z+20)=£US(C$(Z)):NEXT 
FUR 2:1 T0 27 
HEMTOT(Z)=RUAL(Z) 
1F NU$0§L(Z)=0 THEN 2970 
NEHTOT(Z)=(RUAL1Z)*NUQL(Z)+AUUAL(Z))/(NUAL(Z)+1) 

'0 1 

REC=RECO+14:081 RLMINB 3 OF UALUES 
FOR Z=1 T0 13:LSET A$(Z)=MKS$(NUAL(Z)+ADD(Z)):NEXT:PUT 34,0EC 
FUR Z=14 T0 20:LSET B$(Z‘13)=HKSS<NUALCZ)+ADD(Z)):NEXTzPUT §S,REC 
FOR Z=21 T0 271LSET C$(2‘20)=flKS$(NUAL(Z)+ADD(Z)):NEXTzPUT 06,0EC 
REC=RECO+13:REH RWING AVERAGES 
F00 Z=1 T0 13ELSET AS(Z)=HKS$(NEHTOT(Z)):NEXT:PUT 04,0EC 
FOR Z=14 T0 20:LSET B$(Z‘13)=HKS$(NEUTOT(Z)):NEXTtPUT 05,0EE 
FOR Z=21 T0 27:LSET 03(2-20)=HKS$(NEHTOT(Z)):NEXT:PUT 06,050 
EUR REC=RE00+17 T0 REEO+21 

FOR 2:1 T0 13:LSET A$(Z)=HK83(0):NEXT:PUT 04,0E0 
FDR Z=1 T0 7:LSET 05(Z}=HKS$(0):NEXT:PUT 05,REC 
F0 Z=1 T0 7:LSET C§(Z)=HKS3(0):NEXT:PUT #6,REC 

NEXT 
F0R REO=0500+11 T0 RECO+1 STEP -1 

GET 04,0EC:F0 2:1 T0 13:0U1Z)=0VS(A$(Z)):NEXT 
FUR i=1 T0 13:LSET é3(2)=NKS$(UJ(Z)):NEXT:PUT 34,0E0é1 

A-l7



0 7:W(Z)=WS(B$(Z)):HEXT 
1317'} i S I 33(Z)=1KS$(W(Z)):NEXT:PUT ‘45,REC+1 

. 

' D 7 

( ) 

all-N 1120' 
\ 

.‘ 1'0

1 3130 T :w<z>=4N3(cs(z>):NI-:(T 

3130 2 =HKS'3(L'J(Z)):NEXT1PUT 34,0E0+1 

3200 NEXT 
320 FOR 2:1 T0 13:13EI A$(Z)=.‘1K33(AWAL(Z)):NE(T1P¥H 04,030+: 
3230 000 2: T0 71LSE1' 33(2)=NKS§(4W41(2+I3)>:NE>(I:00T 35,0E00+1 

3240 000 2:1 T0 71LSET 03(2):40(33(4W4L(2+20)>109(T100T 43,0E00+I 

3250 000 4:1 To 27 
3240 300141.004 
3270 Nu0141.(x1=0 
3200 NEXT 
3390 CLQSEIGOTO 1033 
3310 053200333 .440 KEY T0 CINTINUE' 
3320 L110=3T011103<00,31> :3Ts=3TRIN0~3(20,42) 

3330 0104190013 0410E 13 00E4TEO T1144 THE 0100 LINIT:
' 

3340 1004L-s=-T1113 041.05 13 LE33 TW-‘N THE 104 LIMIT:
' 

335 003:100 400 0130 T0 ENTER THIS 04LUE T0 EILE' 

3330 3Ts=-044.0E EXCEEDS 2007. 00 00011003 110003 0100? 
3370 LT3=-04L0E Is 1333 THAN 507. 00 PREVIOUS 001003 044.00' 
3300 0:43:30 '100 040T T0 REVISE 0E0 UALUE' 

3390 IN0103=-0033IBLE 0IOEOTEO 003E11- 
3400 000 x=1 T0 27 
3410 0N(x>=1 
3420 10 LEFTS(PAR~$(X),5)='SPARE‘ THEN 031(X)'=0 

3430 5030 - 

3440 2ER=.0001:RETURN 
3430 000001 .34. '3L000E.NET' .52 
3470 FIELD 04,4 43 43(1) ,4 43 43(2),»: 43 44(3),4 43 44(4),4 43 43(5),4 43 43(3>.4 

43 4301,41 43 43(01,4 43 43(9) ,4 43 4s(10),4 43 .43 

(111,4 43 43(12),4 43 43(13) 
3400 0091-0'.45,'3L0003.3EN',20

' 

3490 FIELD 35.4 43 0mm 43 03(21,4 43 03(3),4 43 03(4),4 43 35(5),4 43 03(4>,4 43 33(7) 
3500 00331-0- ,40. '3L003E.Nm' .20 
3510 0101.0 06.4 43 03(11,4 43 $121,443 03(3),4 43 04(4>,4 43 03(5),4 43 03(31,4 43 03(7) 

352 RETURN
' 

3530 01.03E 

3540 40130040 1211040 30 
355 0000030410 BY 11.1m- 

3530 0331131 014130 .04040 ,40000E 
35.70 314410-3w31ENu-,1000 
1010 0111 43(131,44104T(13),44T0T(13),0N$(24) 
1020 04T4100,500,50,3,10,1.5 
1030 0414 130.40,15,500,4,0,0 
1040 000 x=1 T0 13:0E40 44104T<X1zNExT 
1050 0Ls=- --=- avg-033143.30 '1ZER=.0001 

1030 00500 3110:00T0 1100 
1070 IWERSEiEEP 50 .201PRINT' m4 ';:N001441 
1000 0E1 33:10 Z$='Y' 00 z-3='N- T001 PRINT 2310mm ELSE 1000 
1100 HWEHWERSBPRIM'YEARLY 31000E 00411101 0E000T3' 0000141. 
1110 PRINT1PRINT'PRESS ' 

1 
:INUERSE1001NT' <E30>- ; mom. 

:1:- 00111T' 000 00311003 01040 00 3ELECT'1001NT 
1130 0000-4. 31000E 004E041 0114040TE013T103'1001.



1140 
2130 
1160 
1170 
1130 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
2270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
135 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1460 
1470 
1480 
1490 
1500 
151 
1520 
1530 
1540 
1550 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1680 
1690 
1700 

PRINT'B. SLUDGE NUTR1BTTS' :PRINT 
DRINT'C. SLUDGE NEALS‘:PRINT 
PRINT"). WCNIA/NEALS RATIOS‘:PR1NT 2108(7) 
GRINT' QHICH OPTIW ';:HTRB 1 

SET 3l AWEHRSQ?) 7.1181 IILDSE:60T0 3280 
A=AS.(é3)-64:1F fi<1 0R %)4 THEN 1100 ELSE PRINT fii 
LAST=11 :HCNE : 1WERSE:PR INT ' SLUDGE REPD'RTS' :NOMLWRINT 
FOR X=1 T0 26 

1F LEWs(PU1$(X),5)=‘SPARE' THE! 1240 
PRINT CHR$(X+64)+'. '+PU1$(X):LAST=LAST+1 

NEXT 
PRINT:PRINT' UHICH LOCATIL‘N ';:HTABI 
SET PMPL’flSCWfl-MflF PLN<1 0R PL‘NXAST THEN 1260 
RECO=22*(P1N-11 :RE“! ZERUTH RECORD 
PRINT PLNS<PUO :PRINT:PR1NT:HS=PLN$(PUT) 
IF mom THEN 1410 
RENE: {WERSBPRINT'YERLY REPQRT: 'mmmmmm 
FDR X=1 T0 12 

PRINT CHR§(X+64)+'. '; 

PRINT N103(NCN$,3*X-2,3) 
NEXT 
PRINT:PR1NT' HHIDH ms LAST NWO '; 
HTAB 1:051 MMbASCGNfiFM 
IF .‘Mi 0R 110212 "7118113611 
FOR X=1‘ T0 12 

ms<x>=¢1103<NG1§,3!(13-Xh‘N)-2,3)+' ' 

NEXT1H00=1
- 

PRINT'DO YOU GMT PRINTED OUTPUT‘ 1160503 1070 
IF 25=‘Y' THEN 2280 
HMEHWERSEfiRINT BREW-‘1) :NORML:PRINT:PRINT' '1 

FOR 2:14. T0 201PR1NT' '+LEFT$(PAR$(Z),S);:NE‘XT:PRINT:PR1NT 
FDR RSC=RE00+1 T0 RE60+12:SET 853513 

PRINT mflREC-RECO); 
FUR Z=1 T0 7 

1F !3'JS(BS(Z))<ZER T1181 PRINT 8L5: ELSE PRINT USING U3:WS(3§(Z)): 
NEXT:PRI1TT 

NM:PRIM;PRINT 
REC=RECO+13:GET #5,REC:PRINT RA$:PR1NT' '; 

FUR E= T0 7:PRINT USING'SQSSRjQ ':WS(B$(Z));:NEXT 
GUTO 2240 ; 

F01? Z=21 T0 27:?R1NT' '+LEFT$(PAR$(Z),8);:NW:PRINT:PRINT 
FUR REC=RE£0+1 T0 RE130+12:BET $6,REE 

PRINT T‘N‘stREE-RECU); 
FOR Z=1 T0 7 

EF C'S(C$(Z))<ZER THEN PRINT 3L3; ELSE PRINT USING USQCUSEMZH; 
NEWPRINT 

NN:PR1NT:PR1NT 
REHECUHSmET 116.REC:FRINT RASN’RINT' '; 

FER 2:1 T0 7:PRL l USI?TB'%3§§8.§# ';WS(C3(Z))::NEXT 
FDR 2:1 T0 7:PR11 ' '+LEFT~3(PAR§(2),8);:NEXT:FR1NT:PRINT 
FOR REC=RECO+1 T0 RE00+12:GET 34,REE 

PRINT MGR-REDS);



A—ZO 

1710 FOR Z=1 T0 7 

172! IF CUSMSQMQER THEN PRINT 3L3: ELSE PRINT 3181110 ‘J'S:GJS(A'5(Z}): 

1730 NEXT:PRIITI 
1740 >IE(T:PRINT:PRINT 
1750 REC=RE00+13:GET 84,RED:PRINT RAi:PRINT' ‘; 

1760 FOR 2:1 T0 71PRINT USING‘MfiflJfi ';C‘JS(A‘$(2))::NEXT:PRINT 

1770 PRINT RETSHGEI R$:PRINT:HGIE
‘ 

1730 IWERSEzPRINT W+REP$(A):NOR‘AL:PRINT:PRINT' '; 

1790 FOR Z=3 T0 13:PRINT' '+LEFI$(PARS(Z),8);:NB(T:PRINT:PRINT 
1300 FOR REC=RE130+1 T0 RECO+12:SET 34350 
1810 PRINT MGR-REED); 
1320 FOR 2:8 T0 13 
1330 IF C‘JSMfiQDQER THE‘I PRINT 8L3: ELSE PRINT USING U$;UJS(AS(Z)); 

i340 NEKTfiRZNT 
1350 .‘IEiTzPRINTzPRINT 
1860 REC=RE00+13:GET #4,REC:PRINT RAS:PRINT' '; 

1870 FOR Z=8 '10 13:PRINT USING'W.3#~ ';UJS(A$(Z));:NEXT 
1900 FOR RED=RE00+I T0 RE00+12 
1910 BET $6.1?EC 
1920 Fu‘fiT-‘JTi REC-RE00)=CUS(C$(3))+NS(C$(4)) 
1930 NEXT 
1940 FOR 2:1 T0 7:PRINT' '+LEFT’5(PAR$(Z),3);:NEXT:PRINT:PRINT 
1950 FOR REC=REEO+1 T0 REEOHZ 
1960 SET 34.3EC 
1970 PRINT “(REC-R500); 
1980 FOR Z=I T0 7 

1990 IF C‘JSI’AflDHZER THBI PRINT' -- ';:60T0 2050 

2000 WUNREC-RECDVWSM‘SQD 
2010 IF #1110000'11-181 PRII ') 10000 ';:GGTO 2050 ~ 

2020 IF PHRATQDM THBI IWERSE 
2030 PRINT USING '88W.§';Q‘1; 
2040 IF MRATQHM T1131 PRINT '* ';:NOM ELSE PRINT' '3. 

2050 NEXT:PRINT 
2060 NDIT 
2070 FRINT:INJERSE:PRINI'¥ RATIB IS BELIM LINIT'1NOML 
2080 PRINT:IWERSE:PRINT RET‘SHNOMLfiET R3 
2090 HMEHWERSEzPRINT 111340159601):.NIIRI‘B¢1L:PRINT:1-‘RINT' ': 

2‘00 FOR i=8 T0 132PRINT‘ '+LEFT‘3(PAR$(Z),3);:NB(T:PRINT:PRINT 
2110 FOR TEC=RE00+1 T0 RE00+12 
2120 GET 34.1050 
2130 PRINT WS(REC°REDO); 
2140 FUR 2:8 T0 13 
2150 IF CUS(A’5(Z))<ZER THB‘I PRINT' w“ °::00T0 2210 
2160 MOTIREC-RECM/CUSIASQD 
2170 IF 9311,110000 THEN PRINT') 10000 ';:00T0 2210 
2180 IF mmnzwm THB‘I IWERSE 
2190 PRINT USING ‘§§§83.3';A‘1; 
2200 IF mmznm T1190 PRINT'* ';:NORI‘IAL ELSE PRINT' '3 

2210 NEKIfiRINT 
2220 NEXT 
2230 PRINT:II\UERSE:PRINT'** RATIO IS 351.1311 1.11111" 

2240 PRINT:IWERSE:PRINT'PRESS RETURN T0 CSNTINUE '::NOM§L
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(A 

u. 

A! 
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.300. 
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'0 
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A 
:3 
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'3'
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cat.

a V 

B.) 

Uh) 

h) 

‘0

K 

u.‘S 

h) w ' 
O I: 

2000 
2810 ‘ 

29.2 

2830 
2340 
2953 
23:0 

.e- ‘3< 3m: :3) "a +6“ E— : ..-J 
39.5"? 3-76 
"IN" I? _ 

:6"? 37"}(9'3r6': 

3F. 
' €F?DCL‘?&E23; 7-?" ii??? 

““(T :LFQINT EE’StA>~vz§:L.??I}{T 

3:737 "mum" 
r'CR Z=M 7') 2 “3.373040%: .8)::t€if".’=-‘<"{T.J="F 

:CR QEP‘FECO‘ 12:05? LEE? 
JEN “2t! =EC4E : 

FDR Z=1 '70 

ZF W80 (Z))<ZER THEE! E‘RL‘U 31$: EL.°E Lfi‘RL‘iT W;W‘S(8§~(Z)): 
*{Efl' 

: LE LN 
0:?" W‘k’:LI 

REE aim magma! ‘ 
2, 

‘. 

-. , . 
-~. "1 

- «3% ‘:3J:(B§y(.))~ :33: .'_ .- .. -~ H5255 
:C'R "=21 '0 

2 *LE’FE(PAR§I(Z),3)HfiEKTuP‘RBmE’RLNT 
=0R EECflVEEH '.: 

V 

' 121$? i-éVRiEC 

‘PPZH’I “WIRE : 

a: 2:: To 7- 

:: magnum 79:94 mm 3L3; 13: mm 133006 wow-(53(2)): 
magnum 
remsmmmi. 

:Ec=aEca+13:e? THE-5mm W:L=RIZPW' 1: 

v .300 i=1 '0 ELFRIHT ‘JSZ'H'G'WJé ‘;CJ‘S(C§(E});:NB<T 
50R 2:1 5'0 MERIW‘ "LET$(PAR$»(Z),8)HNETLQRINEE‘RLNT 
:ER RECflECOH T0 R’EEO+12:SET §4£EC 

392m flfifl'EC'RECG); 
=0R 2:1 70 7 

IF UJS<M<ZJ><ZER WEN LP‘RINT 3L3: ELSE ZP‘RL 0811500 l3:£\)‘9(§3(2))1 

NM:LDRINT 
NEXT :LPRKHT : GENT 
REHE'CUHSfiEF i-4,REC:LP'RINT 5193:93t 'f. 

FUR E=§ 70 7:LFRINT YESENE'%.§§ ‘:C‘JS(A§(Z)> 

LPRINT LL'VNS:L°RI1NT:LPRINT‘ ': 

FOR 3:8 70 £3:LP'R1HT' ‘+LEF1'§(FARS(Z)_.S)H ‘-EXT:L°RINT:LPRM 
93R EEC=IRE30+1 70 9E00+12:SET €4.35: 

BRENT .‘fi'flREC-QEC‘J); 
FOR :=8 ‘20 13 

3F ~§JS<A$<Z>><ZEQ THEN {BRENT 3L5: ELS” 1,?l 083% ‘v‘StC‘JSG‘Stim 
NEXTflRINT 

NEWLPRINTMRINT 
REC=RECO+13:0’ET €44‘REC:LFRI}U MimFRM‘ '; 

FOR 2:8 To 13:0l USIHIS‘fiéfiflég ‘gCU‘S(AS(Z));:NB(T 

FOR REC=RECO+1 70 QEEUH’Z 
SET éé‘REC 
WETHREC-RECDPNSWHS))+WS(C§(4)) 

; a QR INT 

01‘b [\J



2070 1.: 00514312mzaz THEN LPRINT' -—- 2;:00710 2920 

2320 4.2:m0T1REE-RE00)/00014312)> 
2090 IF m>10000 THEN LPRINT') 10000 ';:00rr0 2920 

2900 0mm 03010-44440:- 0441; 
2910 IF mmnznm THEN LPRINT'! ': ELSE LPRINT' '; 

2920 NE)<T:u=RINT 
2930 NEXT 
2940 090110;).90110- '; 

2950 9010 2:0 T0 13:LPRINT' '+LEFT$(PAR$(Z),8);:NEXT:LPRINT:LPRINT 
2960 9014 REC=RECO+1 70 RE00+12 
2970 GET 44.03; 
2900 LPRINT m1REO-RE00); 
2990 .900 2:0 70 13 

2000 IF 00914512))<7ER THEN LPRINT' -—- ';:0m'0 3050 

3010 MUT1RE0-RE00VCUSIM12M 
3020 IF m>10000 THEN LPRINT') 10000 ';:00T0 3050 

3030 LPRINT USING-000140.4- $14; 
2040 TE mmnmm THEN LPRINT'* '; ELSE LPRINT' ‘; 

3050 NE)1T:LPRINT 
3040 NEXT 
3070 LPRINT:LPR!}‘4T'* INDICATES 014m 13 051.004 LINIT‘ 

2000 4.00.1100 2213:9011 9:1 T0 10:LPRINT:NB(T 
2110 231:990503 .aNY KEY 70 01101140? 
3120 LIN~$=STRIHG$(80.61) :ST-s=5TRIN03100,42) 
3130 905:“.40003T THE PRINTER 4N0 ' 

2140 091113510e GENERAL 0474 REPORT ' 

3150 REP$(2)=‘SLUDGE NUTRIBTTS REPORT
' 

2100 REP~3(3)='SLUDGE METALS REPORT ' 

3170 REP~$(4)='SLUDGE wMIA/HETAL 013103 ' 

0100 104::- HISTORICAL AUERAGES' 
3190 HW'JANFE'MRAPWYJWJULAUBSEPOCTNWDEE' :cmmms 
2210 0991'0' .44,'5L000E.NET',52 
3220 FIELD 44.4 140 4311M 43 .4512),4 43 44131.4 45 431414 .49 44151.4 .43 431014 as 4417) ,4 45 .4510),4 .43 4519),:4 40 4311014 .45 .4; 

(111,440 4111214 43 143113) 
3230 OPEN'R' .45, '5L000E.0EN' .20 
3240 FIELD 05.4 145 0411M 45 0412),.4 140 0313M .49 0s14).4 .45 0015),»: 40 0014M .43 01117) 

325 0994-0' ,36,‘€LUDGE.NUT' ,2 
3230 9151.0 46.4 40 00111.4 45 0912),4 40 0313),4 .40 03141.4 40 05151.4 40 0310),4 40 0:17) 

3270 :E0=.0001:0ETum 
2200 0010:0040 1221040 30 
3290 PRINT'STAND 01 )))))- 
5300 01014014 91.141111 34031) ,ARDCNE 
3310 CMIN'SLDBHENU'JDUU 
1010 LIN$=STRING$(BD,61) :SPs—mINemmz) 
1020 004=-0204TE 004mm F00 ' 

1030 GUS=‘PRESS mm 900 2a 004mm 00 EMER 0103mm IN 00010 HETRES ’ 

1040 PRs=-40003T THE PRINTER MD ' 

1050 RET'5=‘PRESS 4441 HEY 10 CW1NUE':ZER=.0001 
1000 DIN 4-3113).0123),0L00T123).90126),N112),4~1094T113) 
1070 04404 31.29,31,20,31.30 
1000 m: 3151.300 .30.21 
1090 FOR 2:1 T0 12:05.40 H(Z):NEXT



1100 
2110 
113 
1130 
1140 
1150 
1160 
1170 
1130 
(11), 
1190 
1200 
1210 
1320 
1230 
1340 
‘3: 123 
1260 
1270 
1200 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1450 
2470 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1500 
1590 
1500 
1610 

A-23 

DATA 100.500.50.5.10,1.5 
DATA180,40,15,500,4,0,0 
=0R 2:1 TD 1300510 MRAT(Z):NEXT 
Diz'ENTER DUANTITY 0F SLUDBE (CUBIC HETRES)‘ 

00T0 1340 
SEEP 50.20:?RINT'-Y/N '; 

0E1 23:11: Z5=“(' 0R Z$='N' THEN PRINT Z$:RETURN ELSE 1160 

0FEN'R',3 ,‘SLUDGE.HET' ,52 
FIELD 114.4 AS A$(1),4 AS A$(2),4 AS A013),4 AS A$<4),4 AS A115),4 AS As<6),4 AS A3(7),4 

AS A$(8),4 AS A319),4 AS W10) .4 A8 A5 

4 AS A$(12),4 AS A3113) 
DPEN'R' ,35,‘SLUDSE.GEN' ,28 
FIELD 415.4 AS 3mm AS 03(2),4 AS BS(3),4 AS 83(4),4 A5 0361,51 AS 00(6),4 AS 05(7) 
0P81'R'.36.'SLUDGE.NUT',20 
FIELD 46,4 As §§<1),4 AS 05(2),4 AS 031313 AS 3mm AS 0361,4113 5mm AS 03(7) 
RETURN 
LINE INPUT'TDDAY’S DATE (YYAWDD) IS {10$ 
1F L31(D$)<)8 THEN PRINT'URENB FORMAT E! ';:00T0 1240 

Y$=NID$(1)$,1,2):NS=H10$(0$.4,2):0AY$=1‘1103(05,7,2) 
YR=UAL(Y$) :N=UAL(N$) :WAUDAYS) 
IF YR<80 0R YR)99 T1191 1320 
IF H<1 DR 1012 THEN 1320 
IF D<1 DR 0)H(H) THEN 1320 
00T0 1330 
PRINT CHR517)+“PLEASE CHECK YOUR CALBIDAREE ';:60T0 1240 

Ds=Y$+' Wm" '+0AY$:RET0101 
FGR X=1 T0 ‘26 

PD<X)=0 
IF LEFT-51PLI‘IS(X),5)<)'SPARE' THEN PD(X)=1 

NIX.r — 

HIMEMNJERSE 
PRINT'SLUDGE STORAGE PRUGRA‘I':NUR’AL:PRINT:PRINT'PRESS '; 

TAVERSEfiRImWESD';:NOM4L:PRINT‘ FUR PREUIDUS NENU 0R SELECTHPRINT 
PRINT‘A. DAILY UPDATE 0F GIIANTITIESHPRINT 
PRINT'B. ADJUST FILE DATAHFRINT 
PRIN '0. DISPLAY/PRINT FILE DATA':PRINT 121-103(7) 

PRINT' 0111014 0PTICN ';:HTAB 1 

1 .4311}: A3=£HR~S<27) THEN 3130 
A=ASC<A~3)-é4:ZF A<1 0R A)3 THEN 1450 
PRINT A3101 A 00T0 1490,2300,2680 
0PEN 'R'.32.‘SLDGSTOR',30 
FIELD 32,0 AS T3034! AS INSSA AS PR00$§2 AS TR§,8 AS DATS 
00800 1170 
DIN INP126) 
FDR Y=1 T0 26 

IF PD(Y)=0 THEN 2250 
HMEHNJERSEWRINT 005+PLN§(Y) :NUB‘AL 
UTAB 51PR1NT'A‘IY DATA T0 ENTER '1; 

00300 1150:1F zsz‘N' T081 2250 ELSE 1NP(Y)=1 
00500 1240:1281 01m DAY IS IT 3???...1T’S 03 
GET 32.1:TSU=1N0(TSU~3):1NS=000(INS$):PR00=CUS(PR00$):TR=CUI(TRS):L0$:DAT$ 
HCNEHWERSEfiRINT UDS+FLN$(Y) :NOR1‘AL 
PRINT 005:?l



1620 
1630 
1640 
1650 
2660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
187 
1380 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
3010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
3100 

DRINT'OUANTZTY TRUCKED OUT SINCE ':L0§;:INPUT 0%:OOUT=UAL<0$) 

PRINT‘fi DAYS BENDE ‘:L35:‘ 13 “::1NFUT 803 
3=1NT(UAL(N03)):FLUSH=0*PR00 
FOR PL=1 TO 26 

IF 90(PL1=O OR PL=Y THEN 1710 

HOMEzPRINT 1JD$+PLN$(Y) 
PRINT 00$:PRINT'TRUCKED 1N FRGN '*FLN$(PL); 
ENPUT' ';03:0(PL)=UAL(O$) 
TOT=TOT+0<PLJ 

NEXT 
0NOH=INS+FLUSH+TOT-OUUT:TUT=0 
IF MWGSU T191 1770 
PRINT‘THE TOTAL IN STORAGE AT THIS LOCATIUR IS CALCULATED AS GREATER THAN THE CAPAOE

‘ 

PRINT'OO YOU~HISH T0 RE-ENTER DATA '; 

OUSUB 1150:1F Z$=‘Y' THEN 1600 
IF 0N06)0 THEN 1890 
PRINT'THE TOTAL 1N STORAGE AT THIS LOCATICN IS MLCULATED AS LESS THAN ZERO' 
PRINT:PRINT'THIS CALEULATIGH DNOYUT 8E CONFLETED“YOU HAY EITHER RE=ENTER THE DATA OR OUIT' 

FOR P=1 T0 5:PRINT CHR$(7)::NEXT 
PRINT'DO YOU HANT T0 RE-ENTER DATA‘; 
OOSUB 1150:1F Z$='Y' THEN 1600 
HOME:PRINT'OATA INPUT ABORTED. THE FOLLUJINB HERE ENTERED'1PRINT 
FOR i=1 T0 26 

IF POiZJ=0 0R INP(Z)=0 THEN 1860 ELSE PRINT PLN$(Z) 
NEXT:PRINT:PRINT 
PRINT'PLEASE NOTE THIS gNFORflATTON THEN '3RETS; 
GET R$:ERASE 8L:SOTO 2260 
FOR PL=1 TO 26 

8L?CT(PL)=O(PL)/mfl.6 
NEXT 
HfiflEzPRINT'CALCULATINS FINAL QUALITY AT '+PLN$(Y) 
DIM 8L127) 
FOR X=1 TO 26 

IF BLPCT(X)=0 THEN 2090 
RECN=22*(X-1)+22:REN RECN=LAST OALC DATA 
BET 34,9ECN 
FOR 2=1 TO 13 

8L(2)=BL(Z)+8LPCT(X)*CUS(A$(Z}) 
NEXT 
BET #5,RECN 
FOR Z=1 TO 7 ' 

8L113+Z1=BL113+Z)+8LPCT(X)*CUS(B§(Z)) 
NW 
BET ALRECN 
FOR Z=1 TO 7 

8L120+21=8L<20+Z)+8LPCT(X)*CUS(C§(Z)) 
NEXT 

NEXT 
PRINTzPRINT'BLE‘ID CALCULATIONS CCfiPLETE FOR '11PRINT RUM?) 

2110 AHTOT=8L<23>+8L<24§ 
2120 
71a0 -.u 

FOR Z= TO 13 
IF 8L171<ZER THEN 2170 
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2140 
‘7‘ 5.” 

5300 
2170 
2130 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
223 
2200 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2330 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2400 
2490 
2500 
3510 
5:50 59L 
2530 
2540 
2550 
2560 
2570 
2500 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 

4445:0007/0542) 
:5 4450054542) 75544 2170 
550-0 545443305500 0440414/55745 5mm 05' 00154742) 

NEXT ' 

5550424054) :550:5500+22 
505 4:1 ID 230557 43(4)::459340544nmm001 44,550 
505 0:14 50 200555 sue-13mxss4005nmmmm 05.555 
505 4:21 70 270.555 53(4-20):0<ss<05m))04900407 00,555 
049:0404:04w=0 
LSEI TW$=HKD$(TSU):LSET INSMKDSHNSMLSET PR00$=HKS$<PRUD> :LSET TMINTR) :535'5 DAT$=0$ 
507 02,5:55435 BL - 

590 
55435 0:004 0420) 
55.495 005 * 
1055:5070 1300 
0555 '5-.42,'5L053705-.30 
51550 02.0 as 5303,0145 045m AS 5500:,2 55 155,0 05 0570 
05545050555505101'500037 FILE 0.474 505 500055 5105455- 000445 
55155051550555 ' 

; :1w5555:551m- <555>' ; 04055444. 
5500' 505 55501005 0550 05 SELECT':PRINT 
505 5:1 50 20 

15 50<x>=0 5555 2390 
5500 555$<x+04>+n ammo 
5055:0450 

NEXT 
5500:5500- 55105 50045104 '; 

555 55:15 534550427) THEN 0035:5070 1300 
5054505550405 5001 05 PLN)LAST T504 2410 51.35 043120 
5045050555505155-5005055 1550;250:4004) :Nomumm 
55'.r 42504

_ 
T0.:»:00<Ws>:1~s:cvo<mss):5500=4N0455004):T5:0014T5$):0s:0055 
5500 05155-054055 905055 04mm = 4041444000 0001- {rev 
PRINT USING'AUAILABLE SLUDGE = 00303030 0U.H‘;INS 
PRINT USING'CURRENT PRODUCTIUN RATE = 08000808 CU.H/0AY';PR00 
PRINT USING'TRUCK SIZE (HQUL AHAY) = 00% 0U.N';TR 
PRINT:PRINT'IS THIS THE 0NE‘;:GUSUB 1150 
IF Z$=‘N' THEN 2320 
PRINTzPRINT'CHfiNGE USABLE STORAGE CAPACITY';1003UB 1150 
IF E‘fi‘Y' THEN INPUT'NBJ VALUE '3W3:TSU=UAL(M) 
PRINT:PRINT'0HANGE éUfiILABLE SLUDGE‘;:GflSUB 1150 
IF Z‘$='Y' THBi INPUT'NEH UALUE ';W‘5:INS$AL(W$) ELSE 2570 
GUSUB 1240:REN GET UPDATE DATE 
FRINTiPRINT‘CHANGE CURRENT PRODUCTION';:005UB 1150 
IF Z$=‘Y' THEN INPUT'NEH RATE ';NU$:PR00=UAL(NU$) 
PRINT:PRI. 'CHANGE HAUL AUAY TRUCK SIZE';:GUSUB 1150 
IF Z$=‘Y' THEN INPUT'NEH SIZE (CU.H) 'gNU3 ELSE 2620 
TR=INT1UAL<NU$)):IF TR<1 THEN 0R TR)200 THEN 2500 
LSET TSU$=HKD$(TSU):LSET INS$=NKD$(INS) 
LSET PR00§=NKS$(PR00):LSET TR$=NKI$(TR):LSET DATS=0$ 
PUT 02,0LN:CL03E 
PRINT'DO YOU WANT T0 EDIT HORE';:008UB 1150 
IF Z$='Y' THEN 2300 ELSE 1330 
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rent-""1 
‘ “7.1.1”. J{ 2:50 '23:“.397334 

'45 {A1 
: .,._ up, « LA 

.4 4—: at: m: 
—Pl£"',P|'H 'l,‘i.l «final: #11,! 

"FA :"\‘.'!Ir. ".1: "Way"! H5. -24 ,1. .- .d HAL: NJ 
273' IF Z$='“," 74-5" 2‘ 

2740 5095:3135 'IS:F‘RZP{T *Bfifi‘fi' -53 
2750 33R i=1 ’0 2.6 

2760 IF F'D(X)=fl 32.9% 2:390 

2.770 35' #2 ,X :TE€=CJO(TC } :INS=C‘J=D( IIH’SS) :FR’UEHV‘SGQGDS) :TR=SVI (TE) 
2780 PRINT EHS(F‘U1“S(X),15); 
2790 PRINT USING ' 313.3 Z'HM‘I'LWS/T'Sv‘; 
3300 I? PEG-DO THEN i’RIHT SKHSEGTC 2830- 

2310 “INT USING '«313’3 ":. W-L‘tSW‘RGD: 
232i PRINT 333.7365 

' #afl.§¢§‘:9?930: 
2533 :RLNT 'J'SIHE ' wawms: 
2340 PRINT ‘lSENG ' 333 9 é? ‘3‘ “‘1 HERE/TRIR: 
2850 PRINT EAR 
2360 IF "J‘PO‘SWNZ’O THEN 3890 
2870 PRI'PUfi‘RINT REFS: NEE-1' R‘SiF‘RIIHT 

3980 fiGsPRI'NT T13:P‘RIINT T239321?” LEM 
EXT

~ 
~ 

~~ 

m m V) AI) fl: 

2900 PEENT :IWERSEfiRIHT'E’éD 31F DATA ' PRESS ‘33 CGWEHUE 'IENU‘M 
291“ SET ?5:IF RS<>CHR§(13)THJE% 113 
2 2‘3 1235:!3073 1380 
"NO “13399.?” "(SHE‘S 
Z950 DREW-CR HESS {EEC} TU 54-8097 PERU": 

' W 
, :IF 76:359.?(27) HE 2740 ELSE PRINT 

’; ; HERIHT UNLFRLNT 7‘23:L=R?i7 LI?€§:L:"RINT 
2980 FOR ’=1 "D 
2990 IF FWXEmJ WEN 30911 

3300 GET §2.X:T§r-‘WD(TM) :EN‘Sfl‘NM IHfSS) :P‘R‘U‘L‘F‘WS<PR®D§) 4 s ; 3J1 (TRS) 
3010 LFRI‘NT LmNP‘LNLflXDJS : 

0 LPREHT USING ' iii-‘33 ZUEGOHHS/TS‘J; 
3 IF PQOD<1 THEN ‘3l SHUEGTO 30611 

-.?RINT USING ' it???:(TW-IHIS)/=‘RGD: 
1.991.?! JSKHG ‘ #fiidfi‘fiR‘GQ: 
LPRL‘U USING ‘ §§‘ ;§H‘S: 
ERINT JSING ' 

3 3:8. 333% ':ZH‘S¢TR.TR: 
LP; INT £75.73 

HBO - 

LPRINT:LFRL‘~IT LimfiGR 9:1 T0 lflrLfllflé l 

FDR 9:} '18 3:991??? CHRSK'FMNEXT 
DL'JSEHSGTG 1380 
CLDSEfiE‘ENTAB 12 
HTAB 305PRINT'STMD BY )>>>' 
CRfiCfi P'Uv‘S4),PAR$(>,ARDGiE 
CiflIN'SLDBiEW'dUUO 
31H HILCZ?) .LUUZ?) ,AS( 23) ,PNQ?) 
SUSUB 1960:3UTO 1060 
EWERSE:BEE 30.20:PRL\ ' YIN ‘HNSM 
SET 23:1F E$='Y' QR Z$=‘N' THE °RINT E‘3:RE‘:’URN 5.3" 1‘34-0 
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I 
I , r: CHECK-'2 

use “was w; ...;.h: 

45"; IF 2w“ wee 2?: as I ma ': 

2m mm 5:155:1857 mamam 2744: 
25m 2.: zww :H—smm 272.. ELSE ma: I 15% mmmm "00v ms PRINTER m9 wags 
1‘72 RS:PRI§«7;§ET3 1740 

was) 
mummy . I {FEEHT'LJCAT'ZEwE , : 

».A ; AL: sums fax sms 22mm? 
‘ .753 Jazra'mzmzs a mm amass RE‘AML 18' 

27:: wazmvms FCiR EéaCH LECAT'E 
~ LN:?(T:LPPI.HT'LECATE3< gscswmm‘r 

ma . *0 25 
, g ::= girscifi'fifim [grammar THEN i?’@’fi! I 2:913:22 may 

it? EEC=~< EM: _; 

‘ 

. TU ; I 2939 , 
7-3 hamsmxsflzmmaf 

4 Te magmats-‘zv #5:? 
m. mm 4.3:;I 1 2m 
seen 'w P‘Ufim: 
:s-w ‘ enme- ' am we": 
ma 1? #9:: wee 1H0 
1i mm: wage? .zs-rr'wass cmzéeas 23%:n 
2939 3:2: 9S<E>CHRS<13 2,9220“ ELSE M 
2:40 :3? 9:2 '3 MEFHY‘UNEXTflS'T? 
195:! teem-4:4 I 297% =39; gem as may :3 m? I: :3 may: :3 saw: :3 Qinfn- :3 :s 

e. 

. 
s.- (1 _ ‘ was as 3mm AS 3mm 33- 5:54 AS §s<cs>,4 as. 3:0: 

4 
R' .36 . mm; NW 28 
am :5 Cam: as mam. as cs<3>,4 as cwm .43 crew gs :s<::,~‘ :3 3347*? 

\=: *3 2* 
<x>=x I -L- smmxw ,5>=*sms' TEEN mm: 

:m EETk‘PRESS my T3 :MNUE' ‘ 27‘ Tsamwsmmzwm LEM? HIGH 
:286Ls=€7§fN:33<3295>:xs=‘ 
2:390 mama 12:57:98 an I 213» Pam'smo 3y

I a



A-29 

2:10 CLDSE 
212 2:.c Pym) .PRRSII .RROONS 
2130 murawmmunwoo 
IIO ST$=STRING$<80.42):HUHEIFRINT ST$+ST$IHTAB 30 

120 PRINT 'HALTCN SLUDGE WRIT SYSTEM 9s 1'IPRINT 5T$+ST$ 
:3 PRINT:PRINT'PRESS '::IINERSE:PRINT'<ESOI';:NOR4AL:PRINI' TO EXIT'IPRINT 
:40 HTAB 27:PRINT' A. DATA ENTRY PROGRMS'IPRIM 
ISO NTAS 27:PRINT' 9. SHORT TERI FIELD SELECTIEN'IPRINT 
£60 HTAB 27:PRINT' c. REPORTING,INITIALIZING':PRINT 
250 HTAB 27:PRINT' ONION OPTION '; 

260 SET mm: A$=CHRS(27) THEN 1200 
270 MSOIRSI-IMF A<1 OR 903 THEN 260 
280 PRINT A$=HG1£2UTAB 12: NTRO SO:PRINT'STRNO BY >>>>>' , 

290 ON A SOTO 410.42LPOO
' 

410 SOTO 500 
420 RIP-sa- 
500 HUMEIPRINT STSINTAO 3D :PRINT'DATA ENTRY PROGRMS'IPRINT STs:PRINT , 

510 PRINT'PRESS ';:IWERSE:PRINT'(ESC)';:NORML:PRINT‘ TO EXIT' I
, 

520 HTAB 27:PRINT'A. OPERATOR/MEI? DATA'IPRINT
‘ 

53O HTAB 27:PRINT'O. TASK 1 AND/0R TASK 2':PRINT 
550 HTAB 27zPRINT'O. CROPPLPN DATA':PRINT 
560 HTAB 27:PRINT'D. CROP INFUH‘ATIUN'IPRINT 
570 HTAB 27:PRINT'E. EOIT PROORm'zPRINT 
580 NTSO 27:PRINT'F. RESTRICTED AREAS'IPRINT 

I. 
' 

590 HTAB 27:PRINT'O. SOIL NETAL DATA'IPRINT 
' 600 HTAB 27IPRINT'H. OPERfiTUR RMKING'IPRINT 

IOO HTRO 27:PRINT' UHICH OPTION ': 

710 GB SSIIF OS=ONRS<27> TPLEN SOTO 100 
720 PFRSOIOST-MNF B<1 OR B)8 THEN 710 
730 PRINT B$:HG‘!E:UTAB IZIHTAB 30:PRINT'STF‘ND BY >>>>>- 
74o ~ SOTO 300,310,830,340,350,360.370,880 
OOO RLN'UP/GA' 
SIO RLN'ENGL' 
OSO RIIN'OROPPLPN' 
840 RLN'CZNFD' 
350 RLN'ED' 
860 RLN'PA‘ ‘5‘: 

7O RIN-NETALS' 
OSO RLN'PANK' 
POO RONEIPRINT ST’SIHTAB SO:PRINT'REPORTINO':PRINT ST‘3IPR1NT 
PIO PRINT'PRESS ';:INUERSE:PRINT'<ESC>';:NORI4ALIPRXNT‘ TO aIT'IPRIN‘T 

, 
‘ 

920 HTAB 27IPRINT'A. FARMERS REPORT-:PRINT 
93D HTAB 27IPRINT'B. STATUS REPORT':PRINT 
94o HTAB 27:PRINT'O. INITIRLIIE SENSING. SOITSBILITT,PN,PHOSPNOROS ETO.':PRINT 
950 HTAB 27:PRINT'O. INITIALIZE SOIL METALS'IPRINT 
960 HTAB 27:PRINT'£., TRANSPORTATION DIS‘TFNCES'IPRITW 
970 HTAB 27:PRINT'F. FIELD APPROVAL TEST'IPRINT 
IOOO HTAB ‘27IPRIM' NHICN OPTICN -; 

IOIO GET Aim: RscRs<27I THEN SOTO IOO 
I020 mama-64: IF an OR ma THEN IOOO 
IOSO PRINT RsINmTRO IZIHTAB 30:PRINT'STMD BY >>>>>a 
1040 R SOTO 1060.1070,1080,1090,1100,IIIO



3‘30“? 
2‘70 QET'EFAP‘ 

.280 REVERW.‘ 
390 Qljl'P‘ETFsLS' 

1:00 RENTER ' 

210 TLN'ATEFT‘ 
200 391503.48 3:540 24 
T21» PRINTWRESS '::EWEQSEfiRlNT‘€0)'::NWL:FRINT' ‘20 SUIT THE SYSTEM NE!) 50 HPRENT 
1”" HTAB 18:?RINT‘INSER’T DISK 34 i ELL-‘DEE MD PLANT INFO DISK } IN QRYUE A' 

1230 HTAB 18:?RINT'A‘TD PRESS 'HZWERSEWRL‘ "RETUFN'HNOR‘AL: 
1240 GET 03:3}: R§=‘0' WEN MET!) 
1250 IF R$<>CHR3(13) THEN 124-0 

1250 RESET 
"'3 31°91"?.21.’DISKNL?1'!2:FTELO§1,2AS 
230 SET 31.1 

T‘ 

1290 2F CJI<0§)=4 THEN 1310 
1300 30800 1400:00T0 1200 
1320 SLDSEflCHENTAB 121HTAB 24 
1320 PRINT‘STM'D BY '>)>>>';:LOAD'3LDE¥B{U.BQS'_.R 
1400 IF GB=2 THEN H'GTETFOR I=1 T0 10:0EEP 250-(20*I),40:3EEP 50,50:NEXT 
1410 2F 33:0 THEN T430 
T420 WAS 321HTA8 ‘24:?RTNT‘YOU 010 IT AGAIN NEH I QUIT ‘. I ‘giEND 

1430 HTAB 10:PRINT:PRINT: PRINT‘H-R'mfi DISK ‘0 YOU WE ME NURE OWE f i

' 

1140 FOR 3= 1 '30 1018559 50.50:B‘EEP 120.50:B‘EEP 505.0:N'EXT 

1450 PRINT:HTAO 30:?RINT'TRY AB§IN':FOR {=1 T0 20005NEXT 
£460 GB=2 :RETURN 
110 SN ERROR SOTO 130 

130 SOTO 300 
130 BE? 50550333” 50,50 
140 PRINT:PRINT'0PERATOR ERROR. . " 
145 FOR T =1 70 1000:?TEXT:00T0 2030 = 

25' PRINT STSLDRINT 

310 
320 
330 
35 
360 
400 

PDKE 3.150:RETUW 
m=mmss<eo ,42) 
NP$=‘N0 PROBLB‘SS' 
00803 400 
HmE:PRINT ST‘3:PR}NT 
PRINT 110(25) ‘FTELD APPROVAL TERT' :PRINT 
DRINT ST$:FRINT 
PRINT SPC'iZEJ'E. DISPLAY 0AM 430 SCREENHPRINT 
PRINT SPD(22)'2. PRINT DATA':PRINT 

» PRINT SPC(22)'3. SXTT THE PRUSRM':PRINT 
PRINT CHRSUHPRINT SPC<30)'UHICH OFTICN': 
FDR i=1 T0 4.000 

AS=INKEY$=IF LB‘KASF-i} THBT 330 ELSE 0FT=ASC<A$)-48 
IF (0FT)0)*(0PT(4) THE 350 
NW:GMO 2030 
EN 0PT 00TH 360.360.2030 
BUTU 490 
0PBO'R'.§3.'0:FDATA2'.122FTELD 133.2 AS 5000‘3‘2 AS 00118.2 AS SDXL3,2 AS ETPS, 
248 *JET$.2 AS HST.“ 

A-3O



A 1.580 IF IAELL=O THEN PRINT TABI’73)'????':GUTD 1010 

A-3l 

4‘10 OPEN ’1'.§I.'3:E<EYS'.22:FIEL0§I.2 AS NLRBJO 913 NORM 
420 PEPE-J “R'.§2.“B:FDAT¢.1'.22:FIELD§2,2 AS TL'$_.2 93138.2 AS NE$,2 PIS f-‘A’ifl #15 

9,133,293 5.3151832 .43 APP3.2 138 3133,2AS GRID$,2 .513 DP’5.2 PIS {WMRFIURN 
490 SETS 300 
500 WWIIMS):DOTH=WI(DUTHS):SOIL=CUI(SOIL3):CTP=CUI(CTP$) 
51 IdEIfljUICUET'i):UST1‘-‘T=WI(HSTA$) 

520 gHIEI.L=INT(.OIWM):Gb.l=IN'I'((mu‘ICI-IIIIWTJELL)!.1J:SLIFGIIIRI-(IOIJSIIREUJ10115.10 

530 ROCK=INT( .OHDUTH) :H0=II‘U((D0TH-100*RUCK)*.I):RA=OOTH-(100*ROCK+10*H0) 
540 SG=INT(.001!301L):ST=INT((SUIL-1000*SC)LI):PER=SOIL-(IOIJO*SC+IO*ST) .51 

5‘50 SLP=INT( .001*CTP) :POH=INT((CTP-1000!SLP)LI) :PHTP~(1000*SLP+ID*POH) :1 

560 ROF=INT(.0011NEI):TD=INT((HET-IOOD*RDF)*.01) 
"1" 

579 OLE-"INTI((UH-IOUB*ROF)-100*TD)*.I) 
580 :LDfiN'ET-‘I1008*ROF+100*TD+10*0LS) :RETURN 
1309 HME:PRINT * 
3I0 INPUT'UHICH FIELD ND.':TN:PRINT 
920 IF OPT=2 THEN PRINT'AOJUST PRINTER AND PRESS RETURN TO CWINUE'HINPUT' ', 

R$:GDSUB 160 
900 HWEIPRINT ST$:PRINT 
910 PRINT TAB(25)'FIELD APPROVAL TEST'TPRINT 
920 PRINT ST$:PRINT 
930 PRINT TAB(25)’TEST RESULTS OF FIELD N0.';TN 
940 PRINT:GET§3,TN 
.950 BOSUB 500 
900 PRINT'UELL'; 
970 SET $1.290+HELL:PRINT TAB(22) UDRD$1 

090 IF UELL=2 THEN PRINT T001441'005000TE DISTMCE'100T0 1010 

1000 PRINT TAB(73)'*H*' 1 

1010 PRINT1PRINT'PERNERBIIITY'; 
1020 BET 01.300+PER:PR1NT TAB(22) 110m; 
1025 IF PER=0 THEN PRINT TAB<73)'????' ELSE PRIHT160TD 1030

‘ 

1030 PRINT:PRINT'GROLND HATER': 
1040 BET 01,300+011PRINT TAB(22) 00000; 
:05 1F 00:0 THEN PRINT TAB(73) ‘????':GGTU 1100 
1060 IF 011 =3 THEN 00T0 1090 
1005 IF PER=0 THEN TAB(73)'????':GUTU 1100 
1070 IF .010 PER=2 THEN 1090 
1000 PRINT TPB(73)'****':50‘T0 1100

“ 

1090 PRINT 1001441-00E000TE DEFTH' 
1100 PRINT:PRINT'SLGPE'; 
1110 051 31,390+SLPTPRINT TABQZ) 00R0s: 
1120 IF SLP=4 THEN PRINT TAB(44)'LMCCEPTABLE' T001731'1m-100T0 1150 
1130 IF SLP=0 THEN PRINT 000031-77??- ELSE PRINT:00T0 1150 
1150 PRINT:PRINT'SURFACE HATER': 
1100 GETfil.3IO+9.J:PRINT T001221 110m; 
1170 IF 310:4 THEN PRINT T110144)'0NCCEPTABLE-ISI0PEI':00T0 1550 
1100 IF 50:0 0R 3LP=0 THEN PRINT TAB(73)'????':BUTO 1550 
1190 IF 01:0 THEN em 1500 
1200 IF PER:0 THEN PRINT TAB(73)'????':GUTB 1550 
1210 IF 510:1 THEN 1510 
1215 IF PER=2 THEN 00T0 1270 
1220 IF 51P=1 P110 5101 THEN 1500
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1230 15 5115:2010 01110 THEN 1510 
124.0 15 3L?=2 .0110 01m T1101 1500 
:250 15 515:0 0:10 0014 THEN 1510 
1200 15 513:3 0010 51m THEN 1500 
1270 :5 015:1 0010 01113 THEN 1510 
1200 15 310:1 (-‘ND sun TH00 1500 
1290 :5 010:2 9ND 011<5 TH01 1510 
1000 15 01.P=2 1010 am THEN 1500 5; 

1010 15 0117:0010 00110 TH01 1510 PI 

1500 PRINT mama-0050mm DISTANCE':00T0 1550 
1510 PRINT 010(73v 
1550 PRINT:PRINT'0501101:1<'; 
1500 051 01,320+ROCKIERINT TAB<22) 110000: 

1570 15 0001<=0 THEN PRINT TAB(73)'????':GBTL‘ 1000 
1500 15 ROCK =2 THEN PRINT TAB(44)'ADEQMTE DEFTH'1130TU 1000 

1590 PRINT mam-Rm- 
1000 15 0PT=2 THEN 1009 
1002 PRINT:PRINT“PRESS RETURN T0 0011111105';:IN511T ' 200 
1001 RENEIPRINT 0T0:PRINT:PRINT'--—-00NTIN0£——~ FIELD NU.:';TN:PRINT 
1009 PRINTIPRINT'HOUSE'; 
1010 01:1 111.530+110:PRINT T001221 110000: 

1020 15 110:0 T1101 PRINT T001731-2222'100T0 1050 
1030 15 210:1 THEN PRINT TABI73)‘????':GUTU 1050 
1000 PRINT menu-00001105 0150-013? 
1050 PRINT:PRINT'RESIDENTIAL 0050'; . 

1000 0ETRI.340+RN:PRINT TAB(22) 1.10000;
- 

1070 15 00:0 THEN PRINT TAB(73)'????':EUTU 1700 
1000 15 00:1 THEN PRINT T001731-w-:00T0 1700 {*1 

1090 PRINT T001441-0000110TE DISTANCE 
1700 PRINT:PRINT1511000110R00 10101-1 
1710 15 P011009 THEN PRINT T001221'01101001- TAB(73)'????':GUTO 175 

1720 PRINT 1001221 P011; 

1700 15 POH<41 THEN PRINT T001441'0000PTABLE LBJEL'IGOTO 1750 

1735 15 P0H<01 THEN PRINT TAB(73)'H**'1GOTD 1750 
1740 PRINT T001441-15000000T0010' mum-aw 
1750 PRINT:PRINT-P11-; 
:700 051' 01.400+PH:PRINT TABQZ) 00010; 
1.750 15 PR=0 THEN PRINT T0017 3'????‘113DT0 1000 
1500 15 P11=1 THEN PRINT TAB(?3)'§*H':SUTO 1000 

_ 1790 PRINT TAB<44)'ACCEPTABLE' 
., 

‘ 

1000 PRINT1PRINTIGET§2JN 
1010 PRINT 10511001101, STATUS: '; 

1020 15 WI(APP$)=4 THEN PRINT 'APPRWED'160TU 1050 
1025 RPP=c IAPPs) 
1030 15 APPM THEN PRINT 'NUT APPRWED; '; 

1040 001111 ,250+APP:PRINT 110005 
1050 PRINTIPRINT 0T0 
2000 IF 0FT=2 THEN 00115 0.149:50R 0:1 T0 5:01:00 10118.101PRINT1NEXT 
2010 15 0PT =1 THEN PRINT:PRINT' PRESS REFURN T0 cTINUE';:11151.rT' '100 

2020 00T0 200 
00 0100000050000 12 

2040 PRINT 0501301100010 01 >>>>>>-;:RL01-0T0.RT.001-



I 
I 
I 
[I 

100 :11 ERROR 0010 120 

110 0010 400 
BEEP 50.50:0EEP 50.50 

120 PRRmPRINT'UPERATDR ERROR...“ 
110 E0R T=1 10 1000: NEG: em 0000 
300 BEEP 50,10 
310 PRII‘U'Y/N'; 

320 SET s Z5='Y' 00 Z$='N' THEN 330 ELSE 320 
330 PRINT 231PRINT1RE'1’URN _ 

400 0P31'0',111,'0:1:R0P1N1=0',22:FIE10111,2 as P83,2 AS PEs,2 03 318,2 115 P15, 
2 AS 1130,2015 113,200 1mg as 015,2 AS 1103.2 as NRs,2 AS P113 

5110 5T0=5TRINes<00,42) 
510 111s=- 101 310 200 0TH 5T0 6TH 7TH 8TH 9TH!0TH11TH12TH13TH14TH15TH16THITFHISTH19THZGTH

I 

5 0 RET$=‘ PRESS 0mm T0 EWINUE' 
520 TITLEI-sr 1:00P PLANTING 0.013 mWESTING 01110 111T. 2110. 0 01010 11 0010' 

540 11E1Ps=-111111—111111-11110—1100-011.0-«00' 
500 1N0-3=~INcoRRE1:T 111110310401 mm- m TITLE2$=‘ 11 0E0 310 EARLY LATE 0E0 310 E0011 LATE YIELD RED REO PLANT. 0R0011N0' 

1000 HmEzPRINT ST$:PRINT 
1010 PRINT 3P01301'0R0P INFOR‘ATIGN P000Rm-:ERINT 
1020 PRINT STs:PRINT 
1030 PRENT 0001271'1. ENTER 0R CWGE DATA-:PRINT 
1040 PRINT SPE(27)'2. DISPLAY FILE 0‘1 SCREENHPRINT 
1050 PRINT 3001271'3. PRINT FILE 0ATA-:PRINT 
1000 PRINT 5PC(27)'4. 311T THE PR0ERAN-1PRINT 

1101111 1311317131100 5033010101011 UPTICN'; 
1000 E0R 1:1 70 5000 
1000 0n1111<Er0=11= 1311mm T1131 1110 ELSE 0PT 4100100140 
1100 IP (OPT)0)§(OPT<S) THEN 1120 1 

1110 1130:0010 4000 
1120 0315:0111 0PT 00T0 2000.3000,3000,4000 
2000 001E: R31 31TER DATA ERIN EIELDSHEET 
2010 PRINT11NP01 '011TA EOR CROP 1:231 
2020 IF 1:020 T1131 PRINT'NRING Nm0E0'100T0 2010 
2030 PRIN'1'1PRINT 11303 
2040 INPUT",FF5 
2050 IF 1311031033 T1131 PRINT'0R010 1310T11'100T0 2010 
2000 IE 01051000370101: T1131 PRINT 011001110 031131-1030 2010 
2070 E00 11:1 T0 26:L1=.-'§SC(HIU3(FFS.LL.1)) 
2000 IF 11140 0R 11157 T031 2140 
2090 NEXT 
2100 FOR 11:20 T0 33:L1=ASC(HID$(FF$,LL,1)) 
2110 IF 11140 011 11>57 T1131 2140 
2120 ND(T:GUTO 2200 
2140 PRINT 'CMRACTER'1111'IS N0T A NLHBER'160TO 2030 
2200 PBdML(HID‘$(FF~I,1,3)):PE=LKQL(HIDS(FF$,4,3)):N=VAL(MID’£(FF§,7,3)) 

PL=UAL11110S<EEE.10.31110041010110331.9133»10E=110111110$<PE$§1031> 
2220 10.310101105130331):01w0111110s<1=1=s,22,31131:1101111105115'1551251411 
I 20 NR=L¥§L1MID~3(FFS,29,3)):PWUHIDSGFSQZJD 
2250 1031 FWKI§<PB):LSET PES=31KI$<PE11LSEF 0113310131311: 
2200 LSET PL$=*1KI3(PL):LSEI' 005401010011103 1133111131113 
2270 1551 10031010111111133 11.331111011131105? 01031111011111 11051” 11030301011001.) 
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.' iiNzafiKZ's) 11351 0114;101:1011) 
PUT 2.1 

90111119121111'311 110RE 001.4 :0 ENTER 3'1003110 300 
‘ 

11= zs==1- THEN 0070 2000 
RENE: 0010 1000 

. P=CU1<P$):ht'C‘JHH‘i):N=WUN$):PH=UJI(PH$):RETURN 
001NT:PR1NT'00 "(00 010001 00153011e 0R 00.110011 REcoRDS -:/R I; 

GET AMIF 13:“:- THEN 3020 ELSE 1E 33:"? T1131 3070 ELSE 3010 
PRINT AMINPUT'START REO0R0 NmBER ',RECI:INPUT'END REO0R0 11101033 

' ,RE02 

IF (REC1)0)*(RECZ)RECZ) 11131 3050 
PRINT'TRY AGAIN ';:00T0 3000 
RECL=RE02-RE01+1 10111 X(REEL) 

- 1:00 1:1 ‘70 3E;.:x<1>=RE1:1:RE01=RE01+111190110070 3150 
. PRHmPRIhsPLWHEJ r3301 RECORDS)';RECL 
m 01H X(RECL) 

*1 - FDR 1:1 10 REEL 
PRINT HID§<1M,4il-3,4);:INPUT' -,xm 
1E 1x11>>0mx<1>=1NTtx11111 THEN 3140 
PRINT 11m;- 13 REJECTEDHGUTD 3110 

11311 

1E 007:2 THEN 3015:0100 3170 
PRINT CHR$(7):PRINT' 41001131" THE PRINTER 0N1) ';RErs:1NP11T' 203100113 3,130 

3 '1 RR}, 31$:PR1NT TITLE151PRINT T17LEZ$1PRINT 3‘13 

000 : =1 10 RECL:PRINT USING“ 11311 21111); 
0311131111 ‘_ 

1; CU 10051:) 0R 0011PNs>=0 11191 0011119110 0131310010 3450 - 

“HINT 031110-3110 1130 11011 31111 333 388';WI(PB$),WI(PE$),1NI(PU$),CUICPLi),WIfiHBi).UJI(HE§); 
PRINT USING" 111111 31111 113.3 “mummmmmn.110011‘1103); 
001m USING-01111 30 201111103) $110113); 
013:1:0110131-00110031 
IF 00110133» 00111133) THEN 3310 
30:00110031-130110331 :0010 3330 
BB=CJ1<HB$)+-1365-CUI(PES)) 9l 03111330 1133 wry-1,30 

1E 001:3 THEN 3490 
1E 0003101<20 TNEN 3400 

- FRINT1PRINT'DG "1011 TU 00mm 21005113 300111: 222110 THEN 3530 
33:13:13 1101 373001111 110131110l 1111331001111 
NET 
:1: 031:2 THEN PRINT1PRINT RET’S;:INPUT a ‘,R$:PRINT:GBTO 3530 
00111110l LINs:FOR P=1 10 10:001N11NBC1 
PUKE 3,149: E00 0=1 10 5:3EEP IflifiJMNBG 
ERASE 1110010 1000 

4000 CLEARmmEMAa 1-2 

4010 PRINT 3001331110110 101 >>>>>>';:RWSTART.#01' 
100 SN ERRoR 0010 120 
110 0010 400 
:20 ESE 50.5018EE’P 50,50 
130 PRINT1PRINT'BPERATDR ERROR. . 

.- 

110 FOR T=1 10 1000:1031? 0010 4000 
300 SEEP 50,10 
310 PRINT‘Y/fi ';



320 EST 35:11: Z$=“." 0R Zsz'N' THEN 330 ELSE 320 
37;; PRINT Z$:PRINT:RETURN 
400 SP?! ’R',31,‘3:CDATA'.10:FIELD§1.2 AS 000$,2 AS TAF$,2 AS EAF$,2 AS PAS‘3,2 AS 31X$ 

500 ST‘§=53TRINO$(30 ,42) 

520 RET'?‘ PRESS RETURN TO CONTINUE“ 
530 HELP$=' '+STRING§(15.45) 
540 LIN$=STRIN05(79,42) 
5'50 TITLE1$=' 1982 1983 1984 1905 

560 INC$=‘ INCORRECT NLHBERS ° TRY AGAIN ' 

570 TITTLEK—"FIELDNO. PREP. CROP PREP. CROP PREF. CROP PREPQ CROP 

1000 HMEiPRINT ST$:PRINT 
1010 PRINT SPC(30)'£ROPPLAN DATA ACCESS PROORAH': PRINT 

1020 PRINT ST$:PRINT 
103 PRINT 519012711. ENTER DATA ERM FIELDSHEET':PRINT 
1040 PRINT SPO(27)'2. DISPLAY FILE DATA EN SCREEN':PRINT 

1050 PRINT SPCC27)'3. PRINT FILE DATA':PRINT 
1060 PRINT SPC(27)'4. EXIT THE PROGRAH'WRINT 
1070 PRINT CHR$(7):PRINT SPC(30)"-,JHI01I OPTICN'; 

1000 FOR I=1 TO 5000 
1090 A$=INKEY$:IF LEN (A$)=0 THEN 1110 ELSE 0PT=ASC(A$)~48 
1100 IF (OPT>0)*(OPT(5) THEN 1120 
1110 NEXTHEOTO 4000 
112 HOfiEl‘N OPT SOTO 2000,3000,3000,4000 
"2000 ROMEREH ENTER DATA FRO“! FIELDSHEET 
2010 PRII'ITHNP'IT‘CROPPW DATA STRING FOR FIELDIDENTIFICATICN NO.';ZN 

3012 IF ZN”??? THEN PRINT:PRINT'URO‘TG NWBER - TRY AOAIN':OOTO 2010 

2015 PRINT 
2020 PRINT HELPQ 
2030 INPUT" '.SF'$:IF LEN (31331015 THEN PRINT:PRINT‘NRCNG LENOTH':GOTO 2010 

2040 FOR LL=1 T0 15:L1=ASC(HIO'5(SF§,LL,1)) 
2050 I L1<4O 0R L1>57 THEN 2070 
2060 NEXT:GOTO 2080 
20.70 PRINT'OmRACTER';LL‘IS NOT A NWBERJRY AOAIN':GOT0 2020 
2080 TUO=UAL(HID§(SF$,1.3)):TAFAIAUHIDNSFSAS‘IN 
2090 FAFMLIHIM<SF5.S,3)):FAS=UAL(MID§(SF$,11,3)) 
2100 SIX=UAL1NIO$(SF$.14.ZJ) 
3110 LEE? WOSflKI$(MO):LSET TAF§=1KI$<TAFT 
212 LSET FAFid‘IKIfifiFAF):LSET PAS§=HKI$(FAS) 
2130 LSET SIX$=IHKI3(SIX) 
2200 PUT 31.20! 
2210 PRINT:PRINT'FNY MORE DATA TO ENTER “300808 300 
2220 IF Z$=‘Y' THEN 2010 
2230 HOME :OOTO 1000 
3000 PRINT :PRINT'DO YOU [WIT CONSECUTIVE OR RANDB‘T REEDRDS =-I‘../R '; 

3010 SET ASHE A$=‘C' THBI 3020 ELSE IF A$=‘R' T1480 3070 ELSE 3010 

3020 PRINT AS:INPUT'START RECORD NLMBER ',RECI:INPUT‘BTD RECORD NLMBER “,RECZ 

3030 IF (RE01>0)*(REC2)RECI) THEN 3050 
3040 PRINT'TRY AGAIN ';:GOTO 3000 
3050 RECL=REC2-REC1+1:DIN X(RECL) 
3060 FOR I=1 TO RE L:X(I)=RE01:REC1=RE01+1:NEXT:GOTO 3150 
3020 PRINT:PRINT:INPLTT'HOA RECORDS (20 IS MAXINIHYfiEOL 

‘10 -.‘N3=' iST 2ND 3RD 4TH 5TH 6TH 0TH VII-110T?“1TH12TH13TH!4TH13TH16TH17TH18TH19TH20TH
' 

1386 

PREP a CROP
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$2080 1!"- -iRECL)~0')*(REO‘-_<”1) THEN 2090 5L8: 3070 

3390 0111 KGEL‘L) 
3100 FOR I=1 T0 REEL 
3110 PRINT T110‘3(?-3‘%5,4*I-3.4):: NPUT' ',X(I) 

3120 IF (X(I)>0)*(X(1)=§NT(X(I))) THEN 3140 

3120 PRINT K(1);' 13 REJECTED':GUTO 3110 
3140 NEXT 
3150 IF 0PT=2 THEN HCHE:60T0 3170 
3160 PRINT CHR(7):PRINT' ADJUST THE PRINTER {4ND ';RET$:1NPLFI' ',R‘$:POKE 3,150 

3170 PRINT LIN$:PRINT TITL51$:PRINT TIm:PRIm LIN$ 
3180 FOR I =1 T0 RECUPRINT USING'HH ';X(I); 
3190 GET 3 1.X(I) 
3200 IF WI<TUO$1>0 0R WI(TAF$))0 0R CUIIFAF9D0 0R UJ1(FAS$))0 0R UJI(SIX$))0 THEN 0010 3210 

3205 PRINT' NO 09H':GWO 3450 
3210 TUO=13JIITU0$h PW=INTL0HTH0MCTN=< TUB-10mm) 
322 TAFfil‘IITAF‘fi :PTl-FINTi .001*TAF1 :CTH=1NT( (TAF=1000*PTH)*.1) 

3230 PFO=<TAF-1000*PTH)-10*IITH 
3240 FAF=CUI (FAR) :CFO=INT( .liFAF) :PFI=(FAF-10*CFO) 
3250 FAWMFASS):CFI=1NT(.1*FASJ:PSI=(FAS-10*CFI) 
3260 SIX=CVI (SIXS) :CSI=SIX 
340:) PRINT USING' 3 a: a g: a um,m‘m,m,9m; 
3410PR1NTUSING'B# 3 a; 9 3%‘;CFO,PF1,CF1,P91,CSI 

3450 {F 0PT=3 THE! 3490 
3460 IF UPDSfi0H20 THEN 3490 
3470 PRINT1PRINT'00 YOU WT T0 CINTINUE ';:0051JB 300:1F Z‘$=‘N' THE 3530 
3480 HEMEgPRINT LINMPRINT TITLE1$=PRINT TITTLE2:PR1NT LINS 
3490 NEXT . . 

3500 IF 0PT=2 THEN PRINTzPRINT REI‘3;:INPUT 
' '.R§:PRINT:00T0 3530 

3510 ,PRINT:PRINT LIN$=FOR P=1 T0 10:PRINT:NB(T 
3520 PGKE 3,149: FOR 3:1 T0 5:BEEP 10*B.10:NB(T 
3530 ERASE X:60T0 1000 
4000 ELEfiRmCHENTAB 12 

4010 PRINT SPC<33)'STAND BY)>))))';:RUN '3TART.§01' 

1010 0N ERROR 00T0 1030 
1020 00T0 1060 
1030 BEEP 50.50:BEEP 5050 
1040 FR1NT2PRINT'0PEPATOR ERROR. . .

' 

1050 FUR T=1 T0 1000:NE(T:00T0 5000 
1030 130-508 3330:0010 1160 
1070 SEE? 50310 
1000 PRINT“ YIN "; 

1090 BET Z‘$:IF Z$='Y' 0R Z$='N' THE 1100 ELSE 1090 
1100 PRINT 2$:PRINI:REWRN 
1110 OPEN'R"§2‘,“B:FDATA1‘,22:F1ELD92,2 AS TLS,2 43 0332143113395 $3.2 AS ACC‘SVZ AS LESBJ AS QPP‘S,2 AS SLDS,2 AS 031103.23 .48 

013632 AS 01M:RETUM 
1120 if“?! 'R',§1,'B:0P/1§M',71:FIELDH1,2048594115930 434003,13AS 013,743 0013,11 .48 TEL‘5:RETURN 

160 00500 1110:00500 1120 
1180 HONE:PRINT ST'SlPRINT 
9.190 PRINT SPC(30)‘TASK 1 DATA ACCESS PRO0RQ1':PRINT 
3200 PRINT TEMPRINT 
1210 PRINT SPC<2?1“;. ENTER DATA FRI}! FIELD 3HEETS':PRINT:PR1NT 813012211. DISPLAY PILE 04114 EN SCREEN':PRINT 

1220 PRINT SPCI27D'3. PRINT FILE DATA':PRINT:PRINT SPCI271'4, EKIT THE P00139313



iIIl 

~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~~ ~~~ ~~ ~~~~ ~ ~ ~ ~ ~ ~ ~~~ 

1347 
1250 
1200 
1270 
2280 
2290 
(’2: :gu 
3355 
1353 
2360 
2365 
1370 
1400 
1410 
1420 
2430 
1440 
1450 
1460 
1470 
L480 
1500 
2510 
A. 2:! 
20110 

2530 
1540 
'1550 

1600 
2610 
2020 
1700 
272 .f} 
1?20 
1?30 
1740 
2750 
1760 
~q- 
1,20 
27-}: 2 

2200 
2790 
2000 
2020 
2020 
2030 
2040 
2050 
2000 
2070 
2000 
2090 
2900 

222.2222 02205272220220 02223020222200 022202 '2 

2022 2:2 20 5000 
02:005-2302 2522mm] 222522 2200 ELSE 022:0002052-20 
2; 20222022202225) 22202 2290 

2292203020 5000 
22022202 0222 0020 2350 ,3000,3000,5000 
22222222202222 22m:2222202-0PE22020R- 0205 
2222222' 220200222'22*:052222,2c:22= 252-23222022245202220222222202 0020 2320 
2222222002220 220225 022 222220222 RacoRmm.-;20;=0520200 20 2222222320020 2350 

2022222202222 03025-222222 02220 0202220 FOR FIELD 2:22-0:92 
22222222 2202232 

22222222- 5222: . 

IF 2.32 222022.225 222522 22222220222020 2522022220020 2305 
22 2220:2220,29+2><>-.-222022 20222200002220 00222222220020 2305 

2022 22:2 20 20222 =000<22203<22$.22,222 
22 22240 022 22257 2222222 2400 
22922 
2022 22:20 20 25: 22 =00:2222032225,22,222 
22: 22240 0R 22 257 22292 0020 2400 
0922:0020 2500 
002222'22200002522' 2225-23 2202 A mum-20020 2305 
FTL=mL22€XDflFF$.2,4)):TL=UAL(MIDS(FF$,S,4)) 
02:00222220022222902222250202022032222503322 
20-w:m20s<22=s,22,222:02:=22022212022FF§,22,422 
2002:202222203222005022 :02?=022222220$2FF$,29 ,222 
5222022023222232322:002w222220s202035022 
02020202205222030022:0m22222022220,22,422 
2222:0222 .022222 2202:22-220022022 
0222:0222 022022 2220:232-220020022 
50:0 
22 222022 222222 22222220220220 200252222 2':E;R=2 
H" 202 250 222222 22222222222020 202 0-:£R=2 
22 2:022 225 22202 002222022020 c222. 22-22022 
22' 25005 22300 22202 22222222022020 LEASE 0020'2022z2 
22 32022300 22232 00222220220220 022222023 0222222720202 

2 02220 .2450 22202 22222220222020 02220 0-:ER=2 

22 02022: 22202 2012220222020 0222022022 22': 00:2 

:2 022122202 0020 2700 
.2 2200220 2:202 0.2212220222022200 IS 020200-220 201235 22-22% 
'2: 222:0 22202 0020 2000 
222, 22222222” '220 
2: 222224 22202 2222-20 022222222-«22 
F 202 >50 222222 222220 02222222222022; 

F 002225 222522 222220 20222222222'm'; 
2' 2500222300 22282 222220 20222222020202; 
2: 02022300 22202 222220 32220222202220; 
.2 00202450 222222 22200 30:002222'm-; 

2.: 02020 222232 222220 39220222222222! 
2222.0 2:2222202' '2220222322222222' '; 

2:022 00: 2 20 22222220) 
22‘ 22222322222022.2242200222022220.0022) 222222 9222222' 220020 2220 

202222-24;

P
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I

I

I
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2020 
2030 
2100 
2110 
2260 
2270 
2280 
2300 
2310 
232 
2330 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
0300 ant-l 

3240 
3250' 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3330 

0100;001:0000 THE 0100 0000035 0005 '00 9200500 2070 

IF 20:0:- THEN am 1790 
001:0:0:s=0e00;a=001m:00T0 0400 

15:001-301.) :LSET BFia‘fiKIML‘F) :LSET 0050101005) :LSE!‘ mwxxsuwm 
LSEI’ ACC:=HKI$(ACC) :LSE’: LEASEfiKIflLEASED :LSET 0000;000:400) 
LSU SLMKI$<SL9>=LSET 00100::10m0010) 
LSET 0mmxxs<00msn WKWGM) 
000020050400 
am 2200 
PRINT'ANY’fiORE 00m THIS 50500;:00000 1070l 20:0" THEN 1300 ELSE 00:0 
000mm HDRE DATA T0 ENTER'HEOSUB 107000 Z$='Y' THEN 0045:00T0 1350 
am 1100 
0:001 (TL-3) mam; .0100; :LOT=TL-( 1000010) 
0:000:03) :CON=1NT(.01iCF):FLD=CF—<100*I3m) 
NE=C'JI(NE$):Km=1NT( .01*NE):101E=NE—(100*K?‘N) 
05mm 
PR1NT:PRINT'00 100 000 00050000105 00 004000 0500003 —0/0 -; 

GET 00:10 A$='C' THEN 3020 ELSE IF 0020- THEN 3070 ELSE 3010 
PRINT ASHNPUT'START 002000 NmBER “,RECEHNPUT'END 000000 001050 300.22 
IF <0502>0m0502>05m THEN 3050 . 

PRINT'TRY 000m '::60T0 3000 ' 

0003050205010 0310 .0050.) 
000 i=1 T0 0ECL:x<1)=0E;cz:0501=0E01+1:NExT:00T0 3150 
PR1NT:PRINT:INPUT‘HOH 0000 0000005 (20 IS mmmrmm 
IF (RECL>0)*(RECL<21) THEN 3090 ELSE 3070 
010 0050.) 
FUR 1:: T0 050. 

PRINT Nms<m,4asI-3,4);:INPUT' -,xm 
IF <x<1>>0mxm=TNT<x<Tm THEN 3140 
0000 xmp IS 0505:3020-00t 3110 

NW 
1F 0FT=2 THEN 000E:00T0 3170 
0000 0003(7) :PRTNT 000503331000? ',0s:E0KE 3,150 
PRINT HDS:PRINT:PRIHT:PRINT TTTLEIWRINT 0003:0000 um 
:00 i=1 T0 0000:0000 03100-0000 ';x<1>: 

SET 02,00}: 
IF cJTTTL-na THEN 0000 0000000010 3290 

00300 2300 
001M 031.00- 00 33 :0 :0 :40 00 ':TUP,L0T;CG‘4.FLD.WTE\HE; 
001NT USING-00.0 0000 00.00 :0: -;cw<005>*.19001<0000300100033000100.0000); 
0000’ 051000000 000 ##3#‘;CUI(SLD$)*001,CUIfiGRIDS),C'JI(0P§)§C‘JI(W) 

TE 00T=3 THEN 3330 
10-000s<0><20 THEN 3330 
PRINT:PRINT 000;:00900 1070:10 Z$='N' THEN 3370 
0005:0000 TITLE2$:PRINT LINS 

NEXT 
10 00T=2 T004 PRINT RE$::INPL ' '5R$:60T0 3370 
0000:0000 1.000000 0:1 T0 10:PRINT:NB(T 
0000 3.14.9000 0:1 T0 5:055? 100000090 
50005 x :00T0 1100 
00:03:00 000 T0 SENTINUE':RET$=‘PRESS 000000 10 000100?



T"—'5—'* 
A-39 

0027 725 PRINTER 410 ‘IH’IIICAT'g‘NO ma IN FILE" 
' 

J 3FE=“ BETTEZDE FILE LIHITS-T'V $132314“ 

500 
501 
100 
110 
120 
1'30 

:10 

300 
310 
320 
330 
400 
500 
310 
520 

.i -21-15=‘3TRII'31331'30.45) :STézfiTRINGflSOAZ) 
- 30‘" 31.834. ETFIELD LOCATION #1110 DESCRIPTIS‘I“ 

II~-T-WT$='BTTER LASTNA‘IE FIRST THEN INITIALS - 0-1.0 PERIUDS 00 cms' 
.05p :208-—M--fi-—-0é.fi—--§8§§-—#§§#~-TT#§§----' 
T'IIEE‘Sz'FILE v.00 LE 0001 TLD 0m :00; AREA access LEASE APP 31.0005 GRID 093 0040' 

101l m 310 300 4TH 311-! 6TH 7TH 3TH 9THIUTH11TH12‘I'H13THI4TH15TH16TH17TH18TH19TH20TH 2 

RETURN 
0 CLEARIHB‘IENTAB 12 
0 PRINT SPC(33)'3TI’-‘ND 3Y>)>)))':RLN 'START.:101‘ 

0N ERROR 0m :20 
‘EUTO 400 * 
BEEP 5050:0559 50.50 
PRINT :PRINT'OPEPATOR £01200. . .' 

T=1 T0 1000: NEXT: am 4000 
BEEP 50,10 
PRINT'Y/N'; 
0ET 23:1? z-$=‘Y.' 0R 2::- - THEN 330 ELSE 320 
PRINT 239010003000 
UPEN'R‘.83,'B:FDATAZ',12:F1ELD#3,2 as 0mm 05 0mg 03 8011.5,2 as CTPs,2 as 056,2 as New 
ST'3=STRING$( 00 ,42) 

IST 300 300 4TH 3TH 6TH 7TH 0TH 9TH10THI1TH12TH13THI4TH15TH]6TH17TH13TH19TH20TH
' 

Raw 90.535 0.570000 T0 CSNTINUE' 
33 HELF$=‘ 4-0-93-fifi-finfi-‘Tt-RJ 
550 L111$=STRING‘$( 79 ‘ 42') 
54'5- 405=‘ TASK QIFIELD CMRACTERISTICS' 

TITLE!§=“FL3 MELT. 1340 {-3.6 RUE HOU RA CAB TYP PER 3L PHD PH R0 TD LSP FLO 1687151" 

560 I?~JC§=‘INCORRECT NLHBERS‘TRY AGQIN' 
100 
£01 
102 
1‘33 

0 0005:0000 ST$:PR1NT 
0 PRINT ‘SPCTSM‘TASK 2 em 0970 000239 PROGRM'IPRII‘IT 
0 PRINT 5350110 
0 PRINT Spam-I, ENTER 0m Tam FIELDSHEET‘IPRINT 

1040 PRINT SPC(27)'2. DISPLAY FILE DATé m SCREE'1PRIW 
1050 PRINT 13130127) ’3. PRINT FILE DATA'TPRINT 
106 0 FRINT 3PC(27)‘4. ETIT THE PRQEW'IPRINT 
107'] ’RINT EHRSL’REIPRII‘IT 3PC(30)‘UHICH OPTIL‘N'; 
108 
0.15
y 0. 

0.... 

J 

l-.‘4 

h) 

n) 

k‘ 

y—e 

v-A 

c2: 

(2:: 

E: 

c:- 

r-A 

r—o 

0-4 

1—" 

w.

I 

an 

t») 

v—v 

5:; 

0 FDR 1:! TD 5000 
.0 A‘FENKE‘I‘MIF LENM'SPT} THEN 1110 ELSE OPT =ASC(A$)=43 

IF T)~0)§(0PT<5) THEN 1120 
0 NEITHSDTD 4000 
0 HEMEHN OPT GBTU 2000,3000,3000.4000 
0 RENE: REN BITTER DATA FRB‘I FIELDSHEET 
'0 PRINT:INPUT'SOIL MTA STRING FUR FIELDNBfflN 
'3 IF 2.09999 THEN FRINT:PRINT'URWG NU‘IBER'TGGTO 2010 
S PRINT 

3020 PRINT HELP“?! 

203 0 INPUT' “.SF?» 

2040 IF LE.N(SF$)<)19 THEN PRINT'HRONG LENGTH”: 00m 2010 
2045 FUR LL=1 T0 19:L1=ASC<NID$(SF§,LLI1)) 
2050 IF LENS 0R L1) 37 THEN 2070 
30:0 NEAT: SOTO 2000



A‘4O 

207T WINT'Ci-‘ARACTEH' :LL'IS H T A I-{EBER'HSOTD 2020 
203 SWMLHIIDéiSFfiJ ,SH :00TH=‘JAL-;HIO‘5(3F$,4.3) I) 

2090 SOIL=‘~HQL«HI0$<3F$‘73}?:ETFfiflLIHIT/S '3? $13)) 
3100 HETfi‘éUHIDflSFi.15.4))z:"STéf—IJGLIHIDHSF‘SJLIJ) 
‘10 30308 22 0 

30 30T0 2400 
:00 HELL=INT(.011'0UA):WIIHIIDm-IUBMELLHJ):SIo—‘M-(IBDWELUIME) 

0 ROCK=INT4 .01*00TH):H0=INT((00TH-100*RDCK)*.1):RA=00TH-(100*ROCK+10*H0) 
2220 SC=INT< .001&50ILJ :ST=INT((SUIL-I000*SE)*.1) :PER=SDIL41000*SC+10*ST) 
2230 5L?=INT( .001!CTP):POIHNTHCTP-IOOMSLPHJ):PH=CTP=(1000*SLP+10*POH) 
2240 ROF=INT( .001iHET) :TD=INT((HU=1000!ROF)L01J 
225 0L5=IHT<((HE-1000*ROF)-100*T0)*.I) 
2250 FLWET-(1000LROF+100*TD+10*0LS) :RETURN 

. 
Q 2300 E‘ “a@0053):00TH=C‘JI(00THS):SOIL=C‘JI(SGILS):EH‘JIICTP‘S) 

2310 HET=CUI WET” :USTMJIIUSTA’i) :RETUE 
2400 ER=0=IF HELL}?! THE PRINT‘UREG UELL-DISTMCE'nRfi 
HIS IF 135.0)3 THE FRII‘U'UREG 13R.LJATER-DISTMCE':ER=1 
2420 IF SW6 THE PRINT'HREB SUREMTER'DISTMCEHERfi 
3430 IF ROCK>2 THE PRINT'UREG BEDROCK=DISTAHCE':ER=I 
2410 IF H0>2 THE PRINT'HRES HOUSE-DISTANCE':ER=I 

;- 24.5 IF 0932 THE PRIIU‘UREG RESARBQ-DISTMCE'iRfl '“ 

2460 IF ‘SCD-c' THE PRINT'IJREG SOIL CAPABILITYHERfi 
3470 IF 3TH! THE PRINT'UREB SOIL TYPE‘:ER=1 
2480 IF PERM THE PRIHT‘HREG PEEEBILIW':ER=1 
2490 IF PH)2 THE PRINT'HRCNG PH':ER=1 
2500 IF SLPM THE FRINT'HRENG SLOPE':ER=1 
353‘ IF RUFM THE PRINT‘URGNB RUN 0FF':ER=I 
2520 IF T0}2 THE PRINT'UREG TILE 0RAIN.':ER=I 
35.30 ’F 3L3>3 THE PRINT‘HRENS SPRING DATE‘ER =1 
2540 IF FLO}6 THE PRINT‘UREG FL000 3'3ER=I 
255 IF HSTAM THE PRIHT'LIREG HSTA HHS”?! 
2560 IF ER=0 THE GUTD 2900 
2570 PRINTH’RII‘ ' '3F$ 

2530 r HELLJZ THE HTAB 2:PRINT‘=". 
2590 ’F 3.1)3 THE HTAB 3:PRINT‘§'; 
3500 I: SUM THE HTAB 4:PRINT'H': 

' 

QGCK>2 THE HTPB 5:??II‘FT'~“; 
A H0}2 THE HTAB d:PRINT'%'; 

;-5;0 Ir 9 2-2 THE HTAB 7:?R1HT‘-". 
2640 IF SC>6 THE HTAB S:PRINT'-‘; 
2650 IF ST>Il THE HTAB 9:?RINT'HS'; 
2660 IF PEEE'Z THE HTAB EMPRII '-'; 

2670 IF SLP>4 THE HTAB 12:9RINT'3'; _ 2-530 IF HHE‘E THE HTAB 15:PRINT‘§'; 

H» 

u: 

-‘ 

111'11~ 
2690 IF RUFEO’ THE HTHB I6:PRINT'-': 
2200 IF TD}2 THE HTAB 17:PRINT‘§'; 
2710 IF 0LS>3 THE HTAB 18:PRINT"': 
2720 IF USTAM THE HTAB 20:?RINT'-=‘; 
2730 IF FLO>6 THE HTAB I‘?:FRIHT”§‘: 

275 HTAB 1:1NPUT' '.HESF§:PRINT' '; 

27.50 FOR KB=1 T0 LE(3F‘$) 
2770 IF HID’S(SF§,KB,1}=HIO$(HESF£.HB.I} THE PRINT" '2:30T0 2790



2730 
27?0 
3300 
2310 
2820 
2300 
2910 
2950 
2900 
2970 
2980 
3000 
3010 
3020 
.1 p..- 
5050 
3040 
3050 
3000 
3070 
3000 
3090 
3100 
3110 
3120 
3130 
3140 
3l50 
3100 
3165 
3170 
3100 
3190 
3200 
3210 
3300 
3400 
34E0 
3420 
3450 
3460 
3470 
3400 
3490 
3500 
3510 
3020 
3530 
$000 
4010 

2011~ITu-; 
IEIT 
PRItN:PRINT‘.qRE THE RIGHT 010NGE5 000E ‘.’/N?':'30308 300 

IE Isz-N- T031 am 2570 
90110-0:3Fi:*4€03r'$:PRINT:0070 2040 
LSEI MMRININMNSE aoTRmRIsmoTNmSEI 501Ls=NI<Is<501LI 

T CYPia‘iKIMETPhLSET NET$=NKI$<NEIINSEI HSTASa’IIKIMwSTA) 
010113.211 
PRINT:PRIHT'ANY MORE 0000 T0 ENTER Y/N?':00300 300 
IF Z$=‘Y' T091 em 2010 
HUHENSOTO 1000 
PRINT:PRINI-00 100 1000 CCNSECUTIUE 0R 00.00001 RECORDS -c/R ': 

GET 00m 0590; THEN 3020 ELSE 1F nsz-R- THEN 30:0 ELSE 3010 
=RINT AMIHPUT'START RE0000 NUMBER ',RE1:1:INP0T'END RE00RI> NUNBER ',RE02 

1F IREtImHIREcmREEI) THEN 3050 
PRINT'TRT AGAIN ';:00T0 3000 
RECL=REc2-RE01+I:01N X(REEL') 
FUR 1:1 T0 RECL:X(I)=RECI:RE01=REDI+1:HEXT:60T0 3150 
PRINT:PRINT:1NP0T'000 0500005 (20 IS mxINLm';REcL 
1E (REEL)0)*(RECL<21) THEN 3090 ELSE 3070 
DIN X<RECLJ 
E0R 1:1 T0 REEL 

:RINT HIDfi(IM.4*I-‘3.4);:INP! I {001) 
IE (XU)>0)*<X(i)=Iffl(X(I))) THEN 3140 
PRINT X(i):' 15 REJECTED'IBUTU 31I0 

NEIT 
IF 0PT=2 THEN HENE:00T0 3170 
PRINT CHR$(7>:PRINT' ADJUST THE PRINTER END “:RH$:INPL"I"' "0009005 3,150 
PRINT 00$:PRINT:PRINT 
PRINT LIN$:PRINT TITLE1s:PRINT LINS 
FUR 1 =1 T0 RECLIPRXNT 031N0'0000 "01(1); 
GET 0 3011) 
IP 0JIINETm0 0R 001100003110 THEN am 3300 
PRINT-No 0ATA':00T0 3450 
00803 0300030500 2200 
PRII USING' R 0 0 0 "051000000000; 
PRINT 0510s R a 00 0 0 ' ;00.RA,50,3T,PER,SLP: 
PRINT USING' 00 0 0 0 N 0 0 -:P0N,PN,R0E,T0,0 5.EL0.05T0 
IE 0PT=3 THEN 3490

' 

IF UPUS(0)<20 THEN 3490 
PRINTIPRINT'DU YOU WT T0 CMINUE ';:00908 300l Z$=‘N' THEN 3530 
HOMETPRINT LENSIPRINT TITLEIfizPRINT LINS 
NEXT 
IF 0PT=2 THEN PRINTzPRINT RET$;:INPUT ' ',R$:PRINT:00T0 3530 
PRINTIPRINT LlN$TFOR P=1 T0 102PRINTINEXT 
90KB 3,249: FUR 0=1 70 SIBEEP 10§B.10:NEXT 
EPASE X:GOT0 1000 
LEARIHGNENTAB 12 
PRINT SPCi33)‘ST¢N0 BY }))}>>‘IRUN'START.301'



‘ .14 
“TO ._U 

CH ERROR SOTO 130 
SOTO 1:30 

SEEP 50.501855? 50.50 
PRINT:PRIJ‘TI'OPERATOR ERROR. . .

‘ 

FOR T=1 TO 2000:NE,‘(T:OOTO 2000 
OPEN 'R'.32,‘O:FOATAI',22:FIELO#2,2 {45 TB”? 133 Eli-3,2 AS [13,2 F‘IS {49%,2 AS 
91003.2 93 LEASE‘5.2 AS APNJ AS 51.03.293 ORI03,2 OS =13P‘3,2RS 

OPEN "R',#3.'B:FOATA2',12:FIELO 03,2 AS Mifl AS OOTH$.2 AS 501B, 2 95 CT??? 
2 AS 5393,22 AS NSTA‘S 

I . ST$=STRING$<80,42) 

"‘l 

[1": 

L11 

J}. 

GOTC 500 
BEEP 50,10:BEEP 50,10:PRINT'Y/N'_: 
SET 23:“: Z’5='Y; OR Z$=‘N‘ THEN 320 ELSE 310 
PRINT Z'$:RETUIO'I 

PRINT:PRINT' DO YOU WANT TO CHANGE THIS ‘;:GOSUB 300$? Z'S='N‘ THEN 500 
RETURN 
HOMEPRINT ST'3:PRINT 
PRINT SPCG‘O)‘ THIS PROGRAM EWEES THE FOLLCQINO FIELD OATA'WRINT 
PRINT ST$¢FRINT 
PRINT SPC<27)'1. APP (APPRML STATUS)‘:PRINT 
DRINT 8PC(27)"2. SLO (SLUOOE OATE)‘:PRINT 
PRINT SPOC27)'3. PHO (PHOSPHORUS)‘:PRINT 
PRINT SPC<27)'4. PH':PRINT 
PRINT SFCIED'S. SEASML ACCESS FACTORS':PRINT 
PRINT SPCQN'O. LEASE EXPIRY DATE':PRINT 
PRINT 3PC(27}'7. OPERATOR (FIELD)':PRINT 
PRINT SPOCZYD'O. EXIT THE PROORMHPRIPTT 
?RINT OHR$(7):PRINT SPC<30)'UHIEH OPTICfl'; 
FOR T=1 TO 5000 

" AS=ENKEY5:IF LENM‘ShO THEN 640 ELSE OPT=ASC(A§)‘48 
IF (OPTWHI‘OPTI?) THEN .050 

NEXT: GOTO 2000 
HENE: 
ZNFOT 'FOR UHIEH FEEL THE DATA HAS TO BE CHANEEDHWY 
IF TY)9999 THEN BOTO 700 
PRINT:PRINT'ARE YOU SURE 7';:GOSUB 300 
IF 23:5?" THEI SOTO 700 
qrrn 

E -.nm 
1. H'MEHLN OPT SOTO IOOOJIOOJZOOEIZOO.2400JEOOJISOOJOOO 

OOSUO 700 :HGIE :PRINT 
10 5 OFT #2,YY:APPO=WI(APP$) 

x PRINT'FOR FIELD ';YY;' THE APP IS:';APPO 
12 OOSUB 350 
15 PRINT:PRINT'THIS HAS TO BE EH‘WOED TO:';:INPUT APP 

100 IF OPP}? THBQ PRINT'URENO NLn‘IBER'fiOTO 1010 
PRINT:PRINT“ARE YOU SURE 7':OOSUB 300 

I040 IF Z$='N' THEN SOTO 1010 
L‘SEI awmmmmmm sum 

20:50 SOTO 500 
00 OOSUB 700:HG‘IE:PRINT 
05 SET 02.YY:SLOO=C~JI(SLO$) 
10 PRINT'FOP. FIELD';W:'THE SLO IS:':SLOO*.01 
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.. 1M 1.;0 
wan Alu‘l 

1140 
2250 
11:10 

1200 
1210 
122 
1225 
1230 
1235 
2240 
19:0 A-b' 
1’31 15v 
1270 
:20 
1290 
1300 
1305 
1310 
1320 
1:330 

1340 
1350 
1360 
13.70 

1400 
1410 
1420 
1425 
1430 
1440 
1450 
1460 
1470 
2500 
1510 
1 20 
1525 
1530 
1540 
1550 
1500 
1570 
1580 
1500 
1610 
1620 
1525 
1530 

. :PRIf-JT'THIS 70 '35 CP‘MOEO T0 1:18.311):‘;:11~1PUT SLO 

I? 31.0 1‘13 THET‘PRTPTT‘HRGJG CATA'flSOTO 1110 
PRI?TT1PRTPTT'ARE YOU SURE 17":1305UB 300 
IF Z3=‘N' T‘n'BJ GOTO 1110 
LSET 3L0‘3:‘1K15£SLO*100):PUTSZJY 
SOTO 500 
130300 7001H01'1E1PRITTT 
SET§3.YY:CTP=CUI(CTP$) 
SLP=INT( .001iCTP) :PHOP=INT((DTP-1000*SLPHJ) :PPA=CTP°(1000*SLP+10§PHOP) 
IF OPT=4 THE! GOTO 1300 
PRINT'FOR FIELO';YY:' THE PHO TSz'IPHOP 
130503 350 
3911*TTzPRIhT‘THI‘b‘ 911113 TO BE SWEET) TOz‘HTNPUT POH 
1F 30H)??? THEN PRIT‘TT'URONO HIMSER'fiOTO 1240 
PRINT:PRIHT'ARE YOU SURE ?':OOSUB 300:1? Z$=‘N' THEN 1230 
CTP=P100+1000*5LP+10*POH 
LSET IITP$=HK13(CTP) :PUTR3.‘1Y 
IBOTO 300 
PRTNT'FOR FIET.O“;‘1’Y:'THE PH IS:':PHA 
00308 350 
PR1NT1PRINT'THIS PAS TO BE CWGED T0:';:1NPUT PH 
1F PH )2 THEN PRINT'URMG NLHBERHGOTO 1300 
PRINTfiRTHTURE YOU SURE a1:13 SUB 300 
IF 23:“‘11' THEN SOTO 1300 
13TP=1000*SLP+10*PHOP+PH 
LEFT CTMKIM DTP) :PUTTtS ,‘1‘1 
SOTO 500 
00800 700:H1]1E:PRINT 
051112 .‘1Y:AC=|3'V‘I(RCC$) 
PRTR’T‘FOR FIELD: ":Yfl' THE ACCESS FACTORS ARE: “AC 

00300 350 
PR11TT:PRINT'THIS 10-15 TO BE CHMGED TO: ';:INPUT ACC 
PRINT1PRINT'ARE YOU SURE '?'::GOSUB 300 
1? Z'£=‘N‘ THEN GOTO 1420 
1.51:”? ACCfiKI‘SGEC) :PUTfiLTY 
SOTO 500 
308158 FOO::O:“'-E:PQTNT 

GET 32.‘{Y:LE”«=OJI(LEASE$) 
FRI? 'FOR FTELO ‘1‘1‘1g‘ THE LEASE EKPTRY OéTE 13: ';LEX-‘v*.01 

GOSUB 300 
PRINT:PRTNT'THIS HAS TO BE CWGED T001111“): ‘;:1NPUT LEASE 
IF LEASE-13 T1131 PRINT'BRCNG OATENOOTO 1520 
PRINT:PRINT'ARE YOU SURE '?';:GOSUB 300 
11'- Z§='N' THEN 152 
LSET LSQSE$=HKT$(LERSEI+100):PUT 32,11” 

GOTO 500 
00800 mommamm 
02—132 .‘1‘1 :OPN=C‘JI ( 013$) 

PRINT‘FOR FIELDWT‘Yg'THE OPERATOR NLNBER IS:':0FN 
00800 350 
PRINT:PR1NT'TH13 1038 TO BE CPA’TGED TO:'::11‘-1PUT 0P 
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1.540 :E 0.91150 THEN mmwams 111010EE'20070 1520 
2551‘ 90115:?0110' ME "100 SURE 1::00300 300 
2500 IF 25:00:- THE 152 
:070 LEE? 0104;101:0001:01002,w 
1500 3050 500 
2000 CLEaRmMEmaa 12 
2010 5’l 3001331057310 51 >>>>>:>-;:Rws'raRT.501' 
110 0000 150 
120 BEEP 50,SD:BEEP 50,5 
130 PRINT:PRINT'0PERATOR 501200..) 
140 FOR 7:1 70 1000:NEXT:GUTO 3050 
150 1JPB+'R',32,“B:FMTA1',22:FIELD#2,2 as 11.3.2 as CB, zas 013,2 as 1003,2015 

5035,: :s 205332 as aPPs,2 as 005,2 as 00105.2 as 005, 2 as 0015 
170 0091-0203,- :E0aTa2',12:1=1E1.003.2 as was; as 00005.2 as sou-5,2 as 0700,: 

as 0155.2 as was 
:50 01=E11'R'.01,'3:KEYS',22:EIEL001,2 as 011115.20 as 1001203 
200 OPEN'P',#4,'B:0P/M',71:FIELD#4,20 as m,20 as a00§,13 as 0153,? as 0005. 

11 as 03.5 
290 0010 000 
300 BE? 50,10 
310 PRINT'Y/N':GET 23:1E zs=-r1' 00 E$=‘Y' THEN 320 ELSE 310 
320 PRINT 25010110: 0510100 
:00 TL=C'JI-(TL$) 1000:1101 01170) :LDT=TL-(100*THP) :0F=s:1;1<0Es) :csanm .0100?) 
410 FLD=CF-(100*CL}D :accwmaccs):m.=0.11<ms)*.1:LEaSE=0UI1LEa5Es>r.01 
.120 ~3L0=13L1115L01>t01 3001:1101 00100013) :swmuacccmmasm10.011 
430 :AL‘EINTI'.I:(ACC-IOOMSPRI)-100*SLM‘D*.1) 
440 HINT=aCC-<1000*SPRI+100*SW+100FALL) :0010401100103) :0P=w1101=s> 
450 ammmmmm 
500 3050:00111005310070:0011001114)501500113013):CTP=01;11CTP$0:HET=W1<0JETs> 
505 00:00110051:010\1=z.v1100031 
510 035a=0011051a31 0501:1101 0100000) :su=11m (DM-IOOWELLJLI) 
52 5100:0104 JOBNELLHMGA) :RUCK=INT( 0100001) :HO=!NT((DOTH=100*RBCK)*.1) 
530 aa=0011+-110000001<+10a100) :SC=INT( 001115011.) :ST=INT((SUIL=1000*SC>L1) 5 

540 °ER=S KL-GOOMSCHMST):SLP=INT(.001*CTP):PO#§M((WP=IOOO*SLP1§.1) 
55 PH=CTP~< 11.100000010100111 :ROF=INT( 0014105) :TD=INT((HET-1000¥ROF)*.OI) 
550 SLS=INT111CUE-1008§R0F>-100*TD)*,1):FLO=UE?-(1000*RDF+108*TD+10*0LS):RETURN 
500 057% was RETURN 50 0501100 ' 

510 :00:a 000 01a '10 EWINUE 0 a 

020 Erszsmasswoan 
900 1+01E:FRINT'00 100 a REaDaBLE 'msLISH'asEEORT ';:00500 300 
910 IF zs=-Y- THEN 1000 
920 11012000090107 
.1301 11001109050 <1) FDR ram 012 <2) FUR Task 2: gas 
940 IF Ns=‘i' 00 05:52- THEN 950 ELSE .050 

:15 1E as='1- THEN RLN'GATM.§01' 
900 RW'L‘ATALSOI' 
:000 HE‘SEWRINT‘THIS 0000mm PRINTS THE 0am 5001 Task 1 auo TASK 2 111 EEaDaELE ENELISH' 
1010 smmmmmnapm' ENTER 1 E00 TASK 1 00 2 FOR sasx 2: 3015 
1020 IF N$=“1' 001 awa- 71431 1030 ELSE 1010 
:030 01111 “9000:111001'00 100 am 50 1000150000 00 0000101105 THE 0a‘ra 7200 
1500 :E 00s='0' 00 05:1.“ THEN 1050 ELSE 1050 
1050 amswmrmmpwea 0011011 FIELD 000mm 
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1300 
i070 
1030 
2210 w: 
122 
1230 
1240 
1250 
1300 
1305 
131 
1320 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1445 
1450 
1460 
1500 
1505 
1510 
1520 
1530 
1540 
E: 103 

1600 
1010 
1020 
1630 
105 
2010 
2020 
2030 
2040 
2050 
2100 
2110 
2120 
3130 
2140 
115' uv‘ 
2150 
a 1 
5.150 

:;= 03:10! THE-1' 1030 
9300:9300 :2HR-sI71:RRINT' ADJUST THE SRINTER 3N ‘:.~‘IE':"$:1NP! ' '.R$:F’0KE 3,150 

1.: THEN 2000 
0315:0512,xx:00300 100 
IE TL(1 THEN PRINT-No 0AT3-:S0T0 3010 
PRINT 3Ts:RRINT 7.031331%.“ 1'1FR1HT ST-3:RRINT 

SEIRA.0P:RRINI 'flPERATDR: 209110113 T331431 $151.0 ND.:';XX 
PRINT TABHI) 3003 T331351 cm 
PRINT TAB<11)'POSTAL 0005: 20005 TAB(35)'PHCNE: ';TE13 

RRINT:PRINI '01NER: ': 

IF 0:131:09 THEN PRINT'SAHE AS 0PERATOR':GDTO 1330 

IF 001:0 THEN RRINT‘LNNNMI- :00T0 1330 
013134.001:ERI1~11 mm 
0311,200+T3P:RR1NT:RRI1 30030101“ 
:RINT-TEWSHIR: 200m TAB<32)'LOT';LOT TABMS) 'Smcu: ’; 

1F 310:2 0R 010:3 THEN 1330 
PRINT 001:00T 1400 
1E 001011 THEN 1370 ELSE GETM.210+DCN 

RRTNT 00R0s 
PR1NT1PR1NT'GRID NLNBER: ': 

1F 0.10:2 0R 010:3 THEN 1430 
PRINT 0RI0:00T0 1500' 

m=0RID-<1M10RID*.1)*10) 
1F 311:4 0R 131:3 THEN 1043 ELSE PRINT 0010:0010 1500 

FOR 1:230 T0 239:0ET31,1 ‘ 

IF 01111111131=0R10 THEN PRINT 00R03:00T0 1500 
NEXT 
PRIepRINT'EARNER'S F1ELBND.: ';FLD TAB<301 'TDTAL AREA OF FIELD: 210111113” 

IF 03:50- THEN 1510 ELSE PRINT:RRINT REFS;:1HPUT' 1,113 

PRINT1PRZM‘ T331201'SE3501AL ACCESS ESCTSRS' 
SETSI,230+SRRI:RRNTT'SRR1NS: - 01030; T331351 
SETRI ,230+3001:RRINT'3011ER: ' 0301103 

3531 .230+FALL:PRINT'FALL: ' ;00R0~s TABHS) 
SETSI .230w1m:PRINT'UINTER: ';UURD~3:PRINT 
IF LEASE<1 THEN PRINT:GUTO 1320 
ERINT TABGS) “LEI-13E ESRIRY DATE: ';:PR1NT 0311101311.:13111533'15; 

IE 310<1 THEN 1550 
:RINI:RRINI 010125111131" 2310035 0111?: '::FR1HT :TSINIS-33.33':3L0 

SSTS 2300 
HME:GETH2.AWA:0P=CUI(0PS):WWNW) 
PRINT ST$=PR1NT TAB<33> “TASK 2-:RR1NT ST‘S:PRINT 
SET 30.0P:RRINT'00ERAT0R: '10000315 
PRINT T301111 3001s T331351 CIT$ 
PRINT TASIII1°E03TAL 0005: 1:000: TABGS) 'RNCNE: $1313 
PRINT:PR1NT'110NER: -; 

1F 030:0? THEN PRINT‘WE SS ilPERATGR':60T0 2140 
1F 001:0 THEN PR1NT'LN101M':BDTO 2140 
GET04,00N:PRINT 1m 
mammaosua 300 
PR1NT:PR1NT T331201 “STSTSNSE T0: ' 

3313.1.290+UELL:PRINT‘HELL1 “:00R03 1331331 10300-10 I13TER: 1: 

SETS: .300+1:11:PRINT L-JGRDSUEETM,310+S‘.J:PR1M'EURFACE WES: ":00003 73.3133)



430 
440 
450 
300 
510 
520 
530 
350 
560 
5?!) 

500 
600 
610 
.520 

630 
$40 
650 
$60 
570 
£80 

3331,320+RO0K:PRINT 'SEDRUCK: ‘:HURDfizfififil.330+H0:FRINT‘HOUSE: HHBR‘W 722E563) 

IF Afiz'P' THEN 2300 

PRINT:PRINT RET'3::INPUT' '.R$ 
HME 
PRINT:PRINT'SUIL CAPABILITY: CLASS':SC TABGB) 
3501.390+SLP:PRINT'SLOPE: ';UORD$:GET#1,360+ST:PRINT:PRINT‘SDIL TYPE: HUBER TABQQ) 
GET?! .380+PER:PRX. TFERHEABILITY: ‘ :UOR0‘5 

IF POH=99 THBT PRINT'PHOSPHORUS LEVEL: LNKNEW' TAB(38);:60T0 2360 
PRINT‘PHDSPHDRUS LEVEL: ';POH TABGB) 
SETH! ,400+PH:PRINT'PH: ' ;UORD$:BET§1*TD:PRINT 
PRIT-TT'TILE DRAINED: ';UORD’$ MEGS) 
mayammsgmmm W0 IN SPRING: “WORD; 
SETH].440‘FL0:PRINT:PRINT'FL000 PROBLEMS: ‘MURDS 
BETH,410+ROF:PRINT:PRINT'ERO§IW INTO HATERCDURSE: 'd'URD‘S 

GET?“ ,450+HSTA:PRINT:PRINT'HEATHER STA.: ' WORM 
PRINT:PRINT STiaPRINT 
IF U3='D' THE 3030 
FOR P=1 T0 10:PRINT:NEXT 
PUKE 3,349:FOR P=1 T0 5:BEEP 10*P,10:NB(T 
PRINT '00 YOU WT T0 CCNTINUE ?';:GOSUE 300l Z$='Y' THEN 1000 
CLEARmCfiENTAB 12 
PRINT SPC<33)"ST.-‘ND BY )))>})‘:R!.N'START.301' 
SOTO 600 
SEEP 50,50:PRINT' Y/N':6ET Z$:IF Z$='N' 0R Z$=‘Y' THEN 320 ELSE 310 
SOTO 300 
PREMT 3’3:PRINT:RETURN 
3x334 'R',#3,'3:FDATA2',12:FIELD 33,2 AS DHASYZ i315 DUTH‘S, 2415 301143, 
2 AS 'GTPS. 2A3 HEB, 2 AS HSTA‘S 
UFBT 'R‘AZ; 'B:FDATA1',22:FIELD#292 AS TL$,2 AS CF§,2 AS HE‘S, 
2A3 $3,}, 913 ACC3,2 AS LEASE$,2 AS APPfifi AS SL059”; AS GRIDS“ 295 0P§52 HS MB 
0P3! 'R'.31,'B:SSUIT',0:FIELDHI,2 AS XYZ$,2 95 PPR$.2 AS PLATE“? AS HTS 
OPEN'R'.é4.‘8:RADATfi',3:FiELD§4,2 AS 905,2 AS K3,? AS [B32 98 RTC$ 
RETUW 
CTP=0JI£CTP$):SLP=INT(.001*CTP):0M=CUI(M§) 
NELL=INT< .BIEMAT :GFITW (M-IUOMELLHJ) :S’FM-UDOMELLHMQJ) 
'301‘=UJI(SOIL5):SC=§NT(.GUHSOIL):ST=ITTT(<SDIL=1000*SCH.I) 
FER=SLIL-C1300*SC+10*ST) 
RETURN 
:3 =KNT<.001¥TCC): SWINTUACC-IOOMSPMROM 
FALL=ZNT<i<ACC-1000*SP)~100*SLH)*.1) 
HIMCCH 1 000*5?+100*STM+10§FALL) :RETUM 
HCME:FRINT'THIS PROGRAM INITIALIZES THE FILES FUR SERSCML SUITABILIW':PRINT 
FRINT'THIS SHQULD ENLY BE OWE HHEN NEH ENTRIES HAVE BEEN FADE“: 
FRINT:PRINT'DO YOU WT T0 C‘CNTINUE ';:GOSUB 300 
EF 3:“ ' THBT 9500 
HMEMAB 12 
PRINT" ARE YDU SURE.i THIS TEST TAKES ABOUT 45 HINUTES.‘:PRZNT 
PRITTT'YDU :an g3 for a Tang cas‘éee-br‘eak.’ 
PR1NT:PRI.‘TT'DQ you want to cantinue '::GUSUB 300 
IF Z$=“N' THEN 9500
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:3. 

01 

N 
‘3 
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EH 
1227 
1235 
1240 
125 
1260 
127 
11: “N 
1370 
1300 
1390 
1300 
1410 
1420 
1430 

30900 5.00 

HOME 
.1-' .,.1 

EH? 1 2,0:HA=UJ1(1+A$)*.1 :ACC=OJ1<ACCS):008 
'JTAB 12:.‘RINT 11012100001110);:PRIHT' 
1F 500:2) THEN 5000 
IF 24.4:0 THEN X‘YZ=9999:00‘10 3750 
SETH .U:FLAG=C'J1(FLAB$) 
0ET§3JMF WI1CTP$)=0 THEV XYZ=9999=00T0 
00300 500 
SUS=0 :FS=0 :XYZ=0 :SS=0 :SFLA8=0 :FLAO=0 
1F 011:9 THEN 127-0 

1F 001:0 0R 010:6 THEN 03:9:00‘1'0 2200 ’00T 
3FLA0=13 
1F 3L?i>2 THEN 08:9: 00T0 2200 ’00T FILE 
1F 51m: THEN 05:3:501'0 1800 "FROZEN 
1F 81412 7081 1300 ELSE 1400 
1F 09120.2 THEN HS=9=00T0 2200 ’(OUT) FILE 
03:6:0010 1000 
IF 311:2 THEN 1410 ELSE 1430 
IF 09(16 THEN 03:9:00'10 2200 ’(OUT) FILE 
08:6:001'0 1300 ‘FRDZEN 
1F 510:3 THEN 1440 ELSE 1460 

00 560 
PLEASE MIT F00 DATA SORTTNG (APPRUX. 16 11111.} 

3750 

FILE 

11.40 1F 00112.5 THEN 105:9: 0100 "2200 ’(0UT) FILE 
1450 
1460 
1470 
1400 
1490 
1500 
1510 
1520 
1620 
1650 
1660 
1670 
1600 
1600 
1700 
1710 
1720 
1730 
1740 
1090 
1900 
1910 
1920 
1930 
1940 
1950 
1060 
1970 

010:6:00'10 1000 ’FRDZEN 
1F SH=4 THEN 1470 ELSE 1440 
IF 0919.6 T1130 110:9:00T0 2200 "(OUT1 FILE 
I0016:0010 1000 "1300280 

1F i310=5 THEN 1500 ELSE 1520 
IF 10017371191 518:9:00‘10 2200 ’(001’) FILE 
05:6:001'0 1000 ’FROZEN 
PRI11T:PRINT 'SCMETHING HENT “ARMENS‘TDP 
IF 311M THEN I:15=3:00'1'0 1000 
IF 811112 THEN 1660 ELSE 1600 
IF 11419,:1 T080 103=9=00T0 2200 ’10UT‘, FILE 
03=6=00T0 1000 ’FRDZEN 
1F 514:2 THEN 1690 ELSE 1710 
IF 01017.3 T1180 I115:9:0010 2200 ’1001’) FILE. 

110:6:001'0 1000 'FRQZEN 
1F 108:3 T080 1720 ELSE 1740 
IF 11015.4 THEN 1110:9300“) 2200 ’100T) FILE 
1:10=6:00T0 1000 ’FRDZEN 
PRINT:PRINT'00‘1ETHING 111311 HRWG' :STU? 
1F 0:112 THEN 1900 ELSE 1920 
11-" 09120.2 THEN 0010 2100 "SOIL T 
148:2:00T0 2100 ’SOIL T 
IF 011:2 THEN 1930 ELSE 1050 
IF 14.0116 T1181 0010 2100 ’SOIL T 
US=2:130T0 2100 "SOIL T 
1F 9.11:3 THEN 1960 ELSE 1900 
IF 110112.5THEN 0010 2100 ’8011. T 
HS=2z00T0 2100 ’001L T

5
1 EASE 1 
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1900 
i090 
2010 
2020 
2030 
2040 
3130 
2120 
2130 
2140 
2150 
a, , 

'.¢’1 

2200 
3320 
2330 
2340 
2350 
2360 
2410 
2430 
2450 
2460 
3470 
2480 
2490 
2300 
2510 
6:5 s-u. 

2530 
3540 
2550 
2560 
2570 
2530 
2000 
36?0 
2690 
270 
E7? 
2720 
2730 
EF40 
2750 
3760 
2770 
2780 
1810 
3820 
3030 
2900 
3‘20 
3030 

IF 0-4 7004 I990 ELSE 2010 
IF r04 THEN 0:00 2100 "SOIL T 
1’ 00:5 T004 2220 ELSE 2040 
IF 0047.3 T004 am 2100 "SUIL T 
05:2:00T0 2100 ’SUIL T 
0000 0000-9003000 00040 240010?- ISTOP 
IF 3T:7 00 ST=8 THEN 00T0 2200 
I'F 02:1 THEN 00:5:00T0 2200 
IF 05:2 T000 00:7:00T0 2200 
IF 00:0 T004 00:4:00T0 2200 
IF 05:0 I004 00:0:00T0 2200 
0000:0000-301510100 0041’ 00000 000109'IST09 
0S=1000045 * 
IF 30:9 T004 2350 
IF 20:0 00 30:5 THEN SS=9IBUT0 2900 '100TI FILE 
SFLAB=3 
IF SLIM 00 SLP=2 THEN 2400 
03:9:00T0 2900 ’(OUT) FILE 
IF PER=1 THEN 2050 
IF 0115 THEN 85:3:60T0 2000 
IF S0<2 THEN 2400 ELSE 2400 
IF 04420.2 THEN 00:9:00T0 2900 
30:0:00'10 2000 
IF 50:2 T054 2490 ELOE 2510 
1: 044.0 T004 05:9:00T0 2900 "(OUTD FILE 
SS=0=00T0 2000 
IF 04:0 T000 2520 ELSE 2540 
IF 0002.5 THEN 35:9:00T0 2900 ’(UUT) FILE 
30:0:00T0 2000 
IF 04:4 THEN 2550 ELSE 2570 
IF 0049.0 THEN 50:9:00T0 2900 ’(UUT) FILE 
00:5:001‘0 2000 
IF 00:5 T004 2500 ELSE 2000 
IF 14447.3 T004 30:9:0070 2900 
FRlNTzPRIM'SDHEFHING 000’ URCNB?':STOP 
1F 0.03 T004 33:23:00T0 2000 
IF 0.042 T004 2700 ELSE 2720 
IF 0049.0 T004 SS=9IGOT0 2900 
20-00003 2000 
IF 04:2 THEN 2730 ELSE 2750 
IE 0047.3 T004 50:9:00T0 2900 
83:6:001’0 2000 
IF 00:3 THEN 2700 ELSE 2700 
IF 0045.4 T054 00:9:00T0 2900 
55:0:00T0 2000 
PRINT4PRINT'URtNG 0000499 :STGP 
IF 0T:7 0R ST=0 THEN 00T0 2900 
IF 00:3 THEN 90:4:0070 2900 
IF 00:0 THEN 00:13:00T0 2900 
05400005 
IE 504:9 THEN 00T0 3050 
IF 000:0 00 00:0 T004 000:9:00T0 3050
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3040 3313333 
3030 IF 3111159 31394 3030 3100 

zE EALL=0 0R E3LL=3 THEN 33:3:3010 3450 
3030 33 
3110 1.: 3L1==1 THEN 3120 ELSE 3200 
3120 IF 3101 11131 333:1:3010 3500 
3130 13 1306.4 1391 333:0:0070 3500 
31-10 333:210030 3500 
3200 IF 3LP=2 THEN 3210 EL3E 3300 
3210 IF 3m T1131 335:1:0070 3500 
3215 IF 3111:2111EN 3010 3250 

13 300.3 THEN 3FS=1}:GDT0 3500 
323 33322100703501; 
3250 13 33:35.4 7391 3313:010070 3500 
3230 3= =2:3m0 3500 
3300 IF 3L1==3 31181 3310 EL3E SFS=81GOTU 3500 
3310 IF 3313 111131 SFS=1:GOT0 3500 
3320 LE 3313 THEN 3330 ELSE 00m 3350 
333 1E 13033.3 THEN 333:0:3070 3500 
3340 333:2:301’0 3500 
3350 IF 313:2 THEN 3330 ELSE 0010 3330 
3330 IF 330.3 11350 33303030 3500 
3370 333:2:3030 3500 
3390 333:2:0010 3500 

1E 303:3 :00 33:3 THEN 3010 3300 ’FILE 
3430 3030 3100 
3500 IF 303:3 THEN 33:33310010 3300 ’FILE 
3510 11: 33:3 THEN SUS=SFS3GOTU 3300 ’FILE 
3320 F5=SFS1SUS=SFS:GUTD 3300 1311,13 

3300 303:10-3303 
EF 3131.433 THEN 3320 ELSE 3700 

3320 LE EL30=0 11391 FLAG=3260TD 3350 
3330 11: 930:2 311131 3.00:5:0010 3350 
3340 3311 "3110310 111 3340'13303 
3350 LSET 1713103mm 
3700 313+ 333313113133 1 

37:0 LSET "1333:331313331
' 

3330 303111.11 

3373 0=u+1 
3330 3033 1210 
3000 CLEAR 
3010 003113 400 
3330 331E ‘1 

3400 REM 211033303113 TEST 
3410 0:1

5 

3420 0E1 33.0 
3421 3531,13 
3425 31: 303:3) 313131 7000 
3423 11333 12:31am INT((SOO-U)/10)::PRINT‘ 3133133 13013 FQR 333m 3033:1113 1133133011. 3 31101.1 313-133 

3423 LE 0011001051=0 314.31 330:3 13030 3700 
3430 03333011131331 1313:1101 00130331 1P0H=INTUCTP°1030§SLP>¥A> 
34.40 PH=CTP-(1MO*SLP+10*PDH)



A-SO 

6500 IF 20H=99 ?H=0 THEN PPR=0H30T0 6700 ’FILE 
6510 IF 00H)60 THEN FFR=9:00T0 6700 ’FTLE 
6520 IF 90H(=30 THEN PR=1:00T0 6600 ’00 TEST 
6520 FR=22GUTO 6600 
6540 PRINT "SCHETHINB 084T LIRGNG' 
6600 REM PH TEST 
6610 IF PH=1 THBI 00T0 6620 ELSE 6650 
6620 IF PR=I THEN PPR=3:00T0 6700 ’FILE 
6630 IF PR=2 THEN PPR=4=00T0 6700 ’FILE 
6640 PRINT 'URTNG???‘ 
6660 IF PR=1 THEN PPR=I:00T0 6700 ’FILE 
6670 IF PR=2 THEN PPR=2:00T0 6700 ’FILE 
6600 0RINT WRITTEN“ 
6700 LSET PPR$=‘.1KI'S(PPR) 
6710 PUT 31.0 
6720 U=U+1 
6730 00T0 6420 
7000 CLEAR 
7020 00000 400 
7030 HBME 
7040 UTAB 32:,FRINT INTI<000‘U)/10):PRINT' PLEASE LIT-TIT FDR 0AM SDRTIHG (APPROX. 10 HEN.) PHASE 3 ' 

7050 U=I 
7060 [SET #3,U:IF EOF(3) THBI 9500 
7070 IF C‘JNWASWO THBT 0010 0020 
.7900 WWHWM) :00TI~I=CUT(00TH$):301L=CUI(SOIL$)I:CTF=CUI(CTP’5) 
7910 NET=CUI (NETS) :USTFFCVI (USTAfi) 
7920 NELL=INTC .01*001fi):flbINTUDM-IMJPHELLHJ) :SIFW'HOOWELUIMGA) 
7930 ROCK=IHT( .01*00TH) :H0=INT( (BOTH-100*ROCK)*.I) :RA=00TH-(100*000K+10*H0) 
7940 00=INT( .001*801LJ :ST=INT<(SOIL~1000*SC)*.1) :PEbOIL-‘(MUMSCHWSTT 
7950 00F=IHT( .0015EHET) :TD=INT((UET-5000*RDF)*.0I) 
7960 0LS=INT(((NET-1000*ROF)-100*TD)!.I) 
7970 FLO=HET-(1000*ROF+100+T0+10*0LS) 
7980 SET il.U:FLAG=CUI(FLAG§) 
0010 IF NELL=2 THEN 0030 ’EJ TEST 
0020 00T0 0250 ’OUT FLAG 4

‘ 0040 IF 060:3 THEN 0100 ’BEDRDDK TEST 7 
0050 IF 2ER=2 AND 010:2 THEN 0100 ’SEDROCK TEST 
0060 00T0 0250 '0UT FLAG 4 
3110 IF 000K=2 THEN 0150 ’HDUSE TEST 
0120 00T0 825 ’00T FLAG 4 
3160 IF HO=2 THEN 0100 ’RESD.AREA TEST 
0170 GOTU 0250 ’UUT FLAG 4 
0190 IF 010:2 THBI 0400 ’NEXT TESTING 
0200 00T0 025 ’00T FLAG 4 
0250 00T0 0260 
0260 IF FLAG=0 THEN FLAO=4:00T0 0400 
0270 IF FLAO=3 THEN FLAG=7:00T0 0400 
0200 TF FLAO=5 THBI FLFTG=0:00T0 0400 
0290 IF FLAG=2 THEN FLRO=6:00T0 0400 
0420 IF THEN 0450 ’NEXT TEST 
3430 00T0 3700 ’FLAG I 

0460 IF ROF=I 0R 00F=3 THBT 0400 ’NEXT TEST



. 00T0 0700 00m FLAG 1 

IF 000:1 0R 0Ls=2 THEN 0000 
00m 0‘00 "‘JUT FLAG 0 

GET 02.400054010050) :mmrm 01005) :mE=NE—100*m0 
IF 0011:0994 THEN 0020 
7:: 
GET 04,T:kN=£UI(KrB):KE=WI(KE3):D=WI(D$) 
1F 000:0 THEN 0000 
IF EOFM) THEN 0000 
ND1=KN+D:N02=KN-D 
EDI=KE+0:EDZ=KE-D 
IF (mmmmxmmoz) THEN 0000 ELSE 0090 "001T 

IF iimE<EDl)*(KfiE}EDZ) THEN 00T0 0700 ELSE 0090 
T=T+1:I30T0 0030 
IF FLAB=0 THEN FLAG=1:GOT0 0000 
IF FLAG=2 THEN FL00=9:0070 0000 
IF FLAG=3 THEN FLAG=13:GOT0 0000 
IF FLAG=4 THEN FLAG=15:GDTO 0000 
IF FLAG=5 THEN FLAG=10=GUTO 0000 
IF FLA8=6 THEN FLA0=11:00T0 0000 
IF FLAG=7 THEN FLA0=24:00T0 0000 
IF FLAG=8 THEN Fm0=1220070 0000 
LSET £00;mm 
PUT 01,0 
U=U+1:GUTU 7000 
HOMBFOR i=1 T0 10:8EE? 10*I,50:BEEP 25*I,20:NEXT 
CLEARHMENTAB :2 
PRINT SPC(33)'STMO BY >>))>';:RLN'START.§01' 

50 EN ERROR SOTO 70 
0'0 GDTG 100 
.70 EEEP 50.50:BEEP 50,5 
00 FRINT:PRINT'0PERATOR ERROR. ., 

.' 

5‘0 FOR T=1 T0 i000:NEXT:00T0 1630 
100 03‘? THIS IS A SHORT UERSICN OF THE 'FARMER REPURT'-PRBBRM 
110 0PEN 'R'.34.'B:bP/M'.71:F1ELD 34,20 AS 009013.20 ASADWJSAS 0175,7143 0003, 

11 AS TEL$ 
1‘30 0PEN 'R'.02.’9:F0§TAI',22: FIELNZJ AS 71.5.2 AS 0033,2915 03.25103 HALZ AS ACC‘$,2 915 1.5055,?! AS APWJ AS $05.2 43 30105“? #1 

5 0135.2 AS 0006 
1'40 0PEN 'R',03,‘B:F0§TA2'.22:FIELO 03.2 AS WASJAS 00TH$£AS 3015,2915 0703,2918 HB$,2 AS MSW-0’3 
150 0FENI'R',31,‘B:KEYS',22:FIELO#1,2 AS NW,20 AS UURD‘S 
155 HME - 

$60 GUTU 1000 
200 T130»)! (TL'S) :TUP=INT( .01*TL) :LOT=TL-( 300*T‘41P) : 

205 0F=CUI (BB) :RCC=CUI (ACES) :HA=C‘JI (MSHJ 
210 CON=INT< .01!CFTI :FLO=CF-(100*CG‘D :ACCflJIflACCS) : 

315 WWUMSHA:LEASE=UJI(LEASE$)*.01:SLD=CVI(SLD$)§.01 
220 SPRI=INT< 00196900) :SLM‘FINTC(ACE-1000*SPRI)*.01) 
225 GRID=CUI(0RID$):0P=CUI(0P$) :MhCUHCLNS) 
2’30 FRLL=INT£((REC-1000*3PRI)-100*SW)!.1) 
340 5JINT=AC‘C-(1000*SF01+100*SM+10*FALL) :RETUW 
250 W‘VNMS) :00TH=WI(00TH$) :SUIL=UJI(301L$J :0TP=CUI (CTPS) 
260 ‘w' flJIWETS) :LJSTkUJh’USTA‘S)



270 
230 
290 
1 !" uu 

310 
320 
330 
400 
1000 
1010 
1020 
1025 
1030 
1035 
1033 
1040 
1050 
1060 
1070 
1100 
1120 
1130 
1140 
1150 

' 

1150 
1170 
1180 
1190 
1200 
1210 
19') 1-- 
1230 
1240 
1250 
1260 
127 
1230 
1290 
1300 
1310 
1315 
1320 
1330 
1335 
1340 
1350 
1400 
1410 
1420 
1430 
1440 

NELL=INTC.0110UA):GJ=1NT((DNA-100*UELL)§.1}:SN=009~(100*NELL+10*0N1 
RO0K=1NT1.01*00TH):H0=INT((BOTH-1001ROCK}*.1):RA=00TR-(100*RO0K+10*H0) 
SC=1NT(.001*301L):ST=INT((SUIL-1000*SC)*.1):PER=301L-i1000*SC+10*ST) 
3LP=1NT1.001*CTP>:POH=INT((CT?-1000*SLP)*.1):FH=CTP-(1000*SLP+10*POH) 
ROF=INT<.001§HET):T0=INT((NET-1000*ROFI*.01) 
0LS=1NT11<UET-1000*ROF)-100*TD)*.1) 
FLO=NET-(1000*ROF+100*T0+10*0L3):RETUHO‘ 
HUME 
1NPUT'FARNER NAHE';XX3 
INPUT 'NUWBER';XX 
PRINTlPUT'NHICH FIELD N0.';FA 
PRINT:PRINT'ADJUST PRINTER' 
BET #4.XX 
PDKE 3.150 
PRINT' FARMER’S REPORT':PRINT:PR1NT 
PRINT NAM! 
PRINT ADDS TAB<25) CIT3: 
PRINT'PUSTAL CODE: ';COD$ TAB(25)'PHONE: ':TEL$: 
PRINT:PR1NT: 
GET 92,FR:GOSUB 200 
GET§1,200+TNP 
PRINTzPRINT'FIELDNO.:';FLD TAB(20) '(FILE N0.';FA;')': 
PRINT:PR1NT'LUCAT10N' 
PRINT'TENNSHIP:';UORD$ TAB(30) “LOT:';LOT TAB(45) '0000.:'; 
IF TNP=2 0R TNP=3 THEN GUTD 1180 
PRINT CUN200T0 1200 
IF CCN<11 THEN SOTO 1170 ELSE qET§1,210+00N 
PRINT NORD$ 
PR1NT:PR1NT'TOTAL AREA 0F FIELO:';HA;'HA' 
PRINT:PRINT'SEA80NAL ACCESS FACTURS' 
GET01,230+SPRI 
PR1NT:PRINT'SPRING:';UORD$ TABI35) 
GET§1,230+SUNH 
PRINT'SUNNER:';UORD$ 
0ET31,230+FALL 
3R1NT'FALL:';UORD§ TAB<351 
3'T01.230+N1NT 
PRINT'NINTER:':NORDi:PRINT 
1F LEASE (1 THEN PRINT :00T0 1335 
PRINT'LEASE EXPIRY DATE: ';:PR1NT USING'03.30';LEASE; 
1F 0.01:0 T1191 PRINT TAB<35) 'GwNER: LNKNGAN'fiBTD 1335 
GET94,GJV 
PRINT TAB(35) 'MJER: “1% 
IF SLD<1 THEN 1350 
PRINT'LQST SLUDGE DATE: ';:PR1NT USING'3#.3#';SLO 
REM DISPLAY OF TASK 2 

0ET33.F§:GGSUB 250 
PR1NT:PRINT“013TANCES T0:' 
GET§1.290+NELL 
PRINT'UELL:':NDRD$ TAB<353 'GROUND UATER:'; 
0ET01.300+BN:PRINT HURDS

+‘



1‘15. 0531.310+9«1:PRINT'SURFACE MTERFWORD‘S T010135 
I 

1160 0:71.111.320+ROCK:PRINT'BEDROCK:':UORDi 
147 BETH ,330+HO:PRINT'HOUSE:' :NOROS TAB(35') 
480 TEE—1111.340+PA:PR1NT'RESIDENTIAL AREA:l :UORDS 
490 PRINT:PR11 'SOIL CAPABILITY: CLASS';SO TAB(35) 
500 GET§1.390+SLP:PRINT'3LOPE:'NORM 
510 0ET111,360+3T:PRIN'1’:PR11‘TT'SOIL TYPE1‘ :NORO‘5 TAB135) 

1520 03111,380+PER:PRINT'PERMEAOILITY:';HORO’5 
1525 IF POH=99 T1191 PRINT'PHOSPHORUS LEVEL: WWW“ TAB135);:OOTO 1540 

1530 PRINTzPRINT'PHOSPHORUS LEUEL:';POH TAB135) 
1540 051111 ,4004PH1PRINT'PHH'UORO‘3 
1560 GETQI.420+T0:PRINT:PRINT'TILE DRAINEDNMORDS T108135) 
1570 SEQIASMOLSQRIM‘M LFND 1N SPRINONNORD‘i 
1580 3:751,4401FLO:PRINT:PRINT'F1_OOO PROBLEMSNMURW 
1590 GET111.410+ROF:PRINT'EROSIO‘1 INTO HATER COURSE:';UORO$ 
1600 POKE 3.149 
1610 INPOT'OO YOU WT TO CENTINUE ? Y/N';Z$ 
1620 IF Z$=‘Y' THEN SOTO 1000 
1630 CLEAR:HOHE:UTAB 12 
1640 PRINT SPO133)‘ST¢ND BY )))>))';:R1N'START.001' 
1010 ON ERROR OOTO 1040 
102 00101200 
1040 BEEP 50.50:BEEP 50.5 
1050 PRINT:PRINT 'OPERATOR ERROR . . .

' 

1060 FOR T=1 T0 1000:11BC1:GOTO 10450 
1200 RET‘$='PRESS RETURN TO EWINUE 
1210 ST'$=STRING3(80,42) 
122 TITLEl‘k‘FIELD SEAS CLASS FLAG PH/PHOS NETAL “a NA=NOT EPPROUED‘ 
123 STFfir-STRINOflSOAS) 
1240 3TN$=STRIN03151,42):STN$=‘ “'- R=OLASS NOT AOCEPTABLE' 
1490 GOTO 6000 
1500 OPEN “R”,31,'B:SSUIT',3:FIELO111,2 AS XYZS,2 AS PPR$,2 93 171313312 AS HIM 
RETUFN 
1510 OPEN 'R'.112,'8:FOAT91',22:FIEL0112.2 113 13,2 .413 (313,208 NE‘$,2 RS 119312 05 

13101331298 18183.2 AS APPfiJ AS 5105.2 AS GRIO‘EZ 95 0139.2 113 WfiETURN 
00 Y=0J11XY251 :1111‘1=INT( .001”) :SP=1NT1*1Y-10003PNINH.01) 
10 SWIM“1Y-1000W1111-100*5P1*.1):FAL1.=Y-(1000*HIN+100*SP+10*SOP1):RETURN 
50 SEEP 50.50:PRINT 'Y/N': 

660 SET 23:1? Z‘5=‘N' OR Z$='Y' T1131 1670 ELSE 1660 
167 PRINT Z$:P_RINT:REI’URN 
1710 F1$='STATUS WARNING? RESTRICTED AREAS' 
1720 FW‘REDUCEO RATE 0F APPLICATIW' 
1730 F3‘3=‘SEASOM1. ACCESS FACTOR' 
1740 F4S=‘FIE1.D APPROVAL TEST" 
1750 IF FLAG=0 THEN PRINT'NO PROBLEN'H‘JOTO 1930 
1760 IF FLRO=1 THEN PRINT F1$:GOTO 1930 
1770 IF FLA6=2 THEN PRINT F2$:OOTO 1930 
1780 IF FLR|3=3 THEN PRINT F33:GOT0 1930 
1790 IF FLAO=4 THEN PRINT F4$=00TO 1930 
1300 IF FLAO=5 THEN PRINT F3:PRINT FSSNEOTO 1930 
1310 IF FLAO=6 T1181 PRINT F2$:PRINT F4'§:00TO 1930 
102-0 1F FLAG=7 THEN PRINT F3$=PRINT F4$:GOTO 1930



1:30 
1340 E 

1350 Z 

2300 
1070 AU! u 

bu FLAO=8 THEN PRINT 325:PRINT F3$:FRINT F4‘3:00T0 11330 

PEEP? THEN PRINT Fi$:PRINT F2$:00T0 1930 
FAG=I0 THEN: PRINT FI$:PRINT F2$:PRINT F35:130T0 I930 
FLAG—=12 THEN PRINT FI$:FRINT F2$:PRINT F4$::3'0T0 1930 
FLAG=12 THEN PRINT F1$:PRINT F2$:PEINT F3$=PRINT F4$:00T0 1930 

1080 I F3043 THBQ PRINTF13:FRINTF35:00T0 I950 
I920 FLAO=14 THEN PRINT F1$:PRINT F3$:FRINT F43:00T0 I930 
I900 IF FLAO=15 THEN PRINT F1'5:PRINT F43:60T0 1930 
i930 RETURN 
2935 FLAG=WI<FLAG$) :PPR=CUI(PPR$) :NT=C'JI(I‘TT$) 
1936 IF SI=1 THB‘J W=NIN=50T0 1940 
1937 IF SI=2 THEN W=SFEGDTO 1940 
3933 IF SI=3 THEV W=SLH ELSE W=FALL 
[940 IF UJIR’APPGWM THEN FRINT'.‘~S’-‘n'; 

11341 PRINT TABWI' '::PP.INT USING' 8‘;W;:IF 1.0:? THEN FRINT"R'; 
1942 PRINT TA8(20)' '::PRINT USING' 39 0 3':FLAG,PPR,NT 
I943 NN=0 
1960 IF SI=I THEN I970 ELSE 2000 
1970 IF NT=2 0R NT=3 THEN SS=1=BOT0 2150 ’HINTER FROZEN 
1980 IF NP=3 0R 'uIP=2 THEN SS=2:GUTO 2150 ’NINTER NUT FROZEN,NET 
1990 SS=3=GUTO 2150 "NINTER NOT FRUZEN,DRY 
2000 IF SI=2 THEN 2010 ELEE 2050 
2010 IF NT=3 THEN 33:4:"0T0 2150 “SPRING FROZEN 
2020 IF TIP=1 THEN 33:5:00T0 215 "SPRING NUT FRUZB‘I.0RY 
2030 6:00T0 2150 ’SPRING NUT FROZENMET 

-4 

»-4 

'r1 

‘I1 

’11 

‘51 

"(I 

'1] 

.-v4 
'l'1 

2060 NF=3 THEN 83:7:50T0 2150 "SWEET NET 
2070 39:8:00T0 2150 “SLM’IER DRY 
2300 IF NP=3 THEN 33:9:00T0 2150 ‘FALL NET 
2110 3'3: 0:00T0 2150 ’FALL NET 
2150 RETURN 
225 IF 38:1 THBI 22.50 ELSE 2290 
2250 IF NIN=9 THEN 250 “NOT ACCEPTABLE 
7:270 IF NIN=3 0R UIN=6 THBT 2550 NET ACCEPTABLE 
2230 00T0 2590 
2290 IF THEN 2300 ' 233 
2300 IF NI\%1 UR IJJIN=2 . 2280 ACCEPTABLE 
231: IF 3&1i 0R iIIN=6 s I 2230 ’ACCEPTABLE 
2320 GOTB 2550 "NOT ACCEPTABLE 
2330 IF 33:3 THEN 235 ELSE 2380 ’ 

2350 IF NINE? THEN 255 ’NOT ACCEPTABLE 
23.50 EDT 0 2280 "ACCEPTABLE 
2380 IF 33:4 THEN 00W 2260 
2390 IF 33:5 THEN 2400 >L'SE 2430 
2400 IF 3P3? THEN 2550 ’NDT ACCEPTABLE 
2410 30T0 2280 ’ACCEPTABLE 
2430' IF 33:6 THEN 2440 ELSE 2460 
2440 IF 3F=3 12R 3F=6 THEN 2230 ’ACCEFTABLE 
E450 GUTB 255 "NOT ACCEPTABLE 
2430 I” 133:? SE 33:8 THEN 2490 ELSE 2510 
2490 IF 88¢? THEN 2550 ’NOT ACCEPTABLE 
2500 30T0 2280 "ACCEPTABLE 

SS= 
2050 IF 3I=3 THEN 2060 ELSE 2100 "FALL

IF



25:0 :7 =SLL=9 TEST 2550 ’NUT SCEERTRELE 
2520 30T0 2250 'SCCE'TSBLE 
:5 wsmozwo 
2550 RETURN 
2520 17 ?PR=9 THEN PRINT ‘F1511 13 REJEETED; 7005550005 TEST 15 T00 5155-: 

5570 2550 ’RETURN 
2525 IF 330:0 THEN 2530 ELSE 2500 
2530 2F RRR=0 THEN PRINT '70 AND PHOSPHORUS ARE UNKNURS':00T0 2570 '0N5N05N 
2640 IF PPR=1 THEN PRINT ‘PH)=6 H40 P<30 (ACEEPTABLE)'EBUTD 2070 ’RETURN 
2650 IF PPR=3 THEN PRINT 'PH<6 END P<38 PH 15 T00 L0Hy FIELD REQUIRES LIMING”: 

SGSUB 2560:60TD 2670 ’RETURN 
2550 1; 000:4 THEN ERTNT -RH<5 500 R=30~50 PH IS T00 Lou. ETEL0 RERUIRES LTNINE': 

50T0 2570 ,‘ 
2570 RF NT=: TSEN PRINT RRTNT “THERE IS a HETAL RR0SLEN LN THE GRID NU.‘: 

ESTTSRT03> 
2500 RETURN 
2710 HOME:INVERSE:PR1NT'ADDITIGNAL INE0RN0T10N-:NoRNAL 
2720 PRINT STF$:PRINT:PRINT'PRESS (ESE) T0 EXIT ':PRINT 
2730 PRINT'A. DETAILED 1NE0 ABOUT ELASS,FLAG,ETE.':PRINT 
2740 PRIHT'B. TASKI END/0R TASKZ':PRINT 
2750 RR1NT'0. FIELD APPROVAL TEST‘TPRINT 
2750 PRINT‘D. RESTRICTED AREAS':FRINT 
2730 PRINT'E. METALS‘:PRINT 
2000 RRTNT' 00100 07710N '; 

2010 GET :5:IF AS:CHR5(27) THEN RLN'STARmoT' 
2&0kfimfihwflFAHURm5mmzwo 
2530 SRRNT 55:000E20TRB 12:HTA8 30:9R1NT'STRN0 BY >>>1>5 
2040 0N 0 00T0 4100,2550,2900,2910,2930 
2950 RUN'ENGL’ 
2500 RUN‘ATEST' 
2710 RUN-RA- 
2920 DRINT 'NOT READY' 
2930 RUN‘HETALS‘ 
2945 -2950 
2945 REM 
2N7Rm 
2940 SEN 
2950 REM SL000E0 ETEL0 SUSR00TTNE 
2950 ISD=1HT(DAY):DSD=INT(.01iISD):HSD=§NT(ZSD-EDU*DSD):YSD=iDfiY~ESD}*ZDU 
2970 SDF=YSD-S:SLD=CVI(SLDS):HSLD=INT(.01*SLD):YSLD=SLD=(100§HSLD) 
3000 IF YSLS:TS0E THEN 3010 ELSE 3050 ’NO RR05LEN 
3010 IF YSLD=SDF THEN 3020 ELSE 3030 “NUT ACCEPTABLE 
NNIFflkmfibmm3fiUflfi3MONNAMfimfiE 
3030 IF 0ET<>R THEN 3040 
3035 STT= :00T0 3050 
5040 PRINT' NOT ACCEPTABLE IT HAS SEEN SL000E0 TN: ':EUI(SLD$)*.OX:H¢:9:GUTB 3050 
3050 RETURN 
4000 TE CUI<SLD§)=fl TEEN 4010 ELSE 00500 2950:17 0N=R THEN 4020 
4010 00500 1500:00505 2250:00500 1935 00500 2500 
4020 ERINT STES 
4025 1E 00:2 THEN 4050 
4030 LE UPDS<0><24 THEN 4050 

A-55



4040 PRINTfiQINT RETSHINPUT‘ '.R$:PP.ENT 
4050 émEfiRINT ST$:PR1NT TITLEE'5:PRZNT 371%:30159011” 
4060 101:0 :RETUEN 
4100 L031E:IE‘WERSE:PRIN'I"‘3ETAIL150 INFO ABOUT CLASS.FU¢G.EC.':NGPML 
4120 PRINT S’FMPRINT 
4120 INPUT'BTTER FIELBNWBER: “.FLR'S 

4130 FLR=VAL(FLR‘5) 
4135 PRINT:PRINT'00 YOU GMT A PRINT-011T OF THIS 09% ? '::008UB 1650 
4136 IF Z$='N' THEN 4140 
4138 PRINT:PRINT‘ADJUST PRINTER AND ';RET§;:INPUT' “,RS 
4139 POKE 3, 150:GB=2 
4140 I3ET01,FLR 
4150 HGNE:PRINT STfiPRINT TITL.E1$:PRINT 301$: STNS:PRINT 
117-0 PRINT FLRHiEfiZ‘FLR 
4180 GOSUB 4000 
4190 PR1NT:PR’INT'SEASCNAL CLASS: ';W;‘=';:GOSUB 5000:PRINT 
4200 PRINT'FLRG: ':FLAG_:'=‘;:GOSUB 17002PRINT

' 

4210 380:3:00800 26001PRINT 
4215 BSC=0 
4220 1F HT=0 THEN PRINT'NO METAL PROBLEH' 
4225 PRINT:PRINT ST?! 
.1230 IF SB=2 T1181 POKE 3.149:08=0 
4240 PRINT:PRINT RET$;:INPUT' ',RS 
1.250 0010 2700 
5010 IF W=0 THEN PRINT'SPEDIAL CG‘TDITIMS'fiUTD 5110 
5020 IF W=1 THEN PRINT'NO RESTRICTIE‘TSJNCLUDES FROZEN':00T0 S110 
3030 IF UFZ THEN PRINT'SETBACK.1NCLUDES FROZENHGUTO 5110 
5040 IF W=3 THEN PRINT’NO RESTRICTIWSEWLUDES FROZEHGGTO 5110 
5050 1F 111:4 THEN PRINT'NO RESTRICTIMSgEXCLUDES FROZELSBIL LGAQING'WOTU 5110 
50-50 1F Wzi THEN PRINT'FRQZEN 0K BUT SOIL LOADING':EUTO 5110 
5070 1F '0c THEN PRIM'SETMCKEXCLUDES FRGN':00T0 5110 
5080 IF W=7 THEN PRINT'SETBACK,FROZEN xNELSE SOIL LGQDING)':GUTO 5110 
3090 IF W=8 THEN PRINT‘SETBACK,B(CLUDES FRUZBLSQIL LDADING':00T0 5110 
5100 IF W=9 THEN PRINT'REJECT‘ 
5110 RETURN 
13010 HWEflRINT ST‘$:PRINT SPC<30)'SHORT TEEN FIELD SELECTTET'flRINT ST’SzPRINT 
c020 ENPUT “ENTER mTE (AS IN 0W.W):‘,DQY$:DAY=UAL(DAY$) 
6030 1F <09Y<100>0R<DAY1>31121 THEN PRINT “ILLEGQL DATEHGDTD $020 
6145 0070 6400 
6150 HUMEzPRINT ST'3:PRINT SPE<30)'IDENT1FY SEASW':PR1NT ST‘SzPRZNT 
6160 PRINT 3490(273'1. HINTER'2PRINT 
6170 PRINT SPCQD'B. SPRING‘:PRINT 
6100 PRINT SPE<27)'3. SWER':PRINT 
5190 PRINT €PC<27)'4. F9LL':PR1NT 
6200 PRINT SP0130)'UHICH OPTIW'HINPUT SI 

5210 IF (SI)4)QR(31(1) “1806150 
6250 HMEWRINT ST$:PRINT 5PC(23)'10W1FY HEATHER CG‘IDITTDN M PRECIPITATIEN w 
':PRINT ST$=PR1NT 
6260 PRINT SPC(27}“1. 0RY':PRINT 
6230 PRINT SPC(2?)'2. NORFAL'fiRINT 
6200 PRINT 890(271’3. NETHPRINT
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~ ~~ 6290 PRINT SPC(30)'UHICH 0PTIO‘I'::INFOT 
6300 IF ITNP>3)0R(NP<17 THEN 80T0 6250 
6310 HENE:PRINT 3T$:PRINT SPC(23)'IDENTIFY HEATHER CGTDITIGNS u TE’IPERATNRE --‘ 

:PRINT ST'5:PRINT 
6320 PRINT SPCI27)‘2. Lam-mam 
6330 PRINT 3PC(27)'2. NURMLHPRINT 
6340 PRINT SPC(27)'3. COLD':PRINT 
6350 PRINT 5PC(30)'NHICH OPTIEN'uINPUT UT 
6360 IF (NT>3)0R(NT(I) TI-I94 6310 
6370 GUTD 6470 
6400 HONE:PRINT 3T$=PRINT SPC(30)'SELECTIm NETH00'2PRINT ST§:PRINT 
6405 PRINT'PRESS' 

; :IWERSE:PRINT' <ESC>' ; :NOWLzPRINT'TU BIIT' 
6410 PRINT SPE(27)'11~ FARMER':PRINT 
6420 PRINT SPC<27)'2. FIELD':PRINT 
5430 PRINT 3P (2 )‘3. L004TIGI':PRINT 
6440 PRINT SPC<27)'4. ALL NINTER FIELDS':PRINT 
6450 PRINT SPCI30)'HHICH OPTICN'HGEI’ 321$ 
6455 IF SM$=CHR$(27)THEN 10450 
6460 :MLIEI‘N) 
6465 IF SW4 THE! 6150 
6470 SOSUB 1850:003UB 1500:60808 1510:80808 1600 
.2500 IF 801:2 THEN 6600 ’FIELD 
6510 IF 311:1 THEN 8000’FARNER 
6520 IF 854:3 THEN 9000 ’LDCATIO‘I 
6530 GOTO 10000 "PNY FIELDS 
6640 HUNEHNPUT “FIELDNOPJLR' 
6680 GETHFLR 
6750 HCHE:PRINT ETEPRINT TITLEI$:PRINT 3TH$;STN$:PRINT 
6760 PRINT FLR: 
6765 GETQIfLR 
‘770 00508 4000 
6800 PRINTzPRINT RET‘i;:INPUT ' ',R$:PRINT:HG‘1E 
6820 80808 2700 ‘ 

8030 RENE: INPUT"0PERN0R NIHBER: ' ,0F'NR 
3040 IF 0FNR>150 THEN PRINT 'NRENG mam-mow 8030 
8060 'J=I:T=0 
80% LIONEWTAE 12:PRI?fi'PLEfiSE 'w‘AIT FUR DATA 80RTING {APPRDXI 2 MIN)” 
8080 GETQZJJ 
3090 IF EOFt’2) THEN 3150 
8100 0P=OJI(0P$):APP=CUI(APPS) 
31-05 WAS 12:9RINT'PLEASE NAIT FOR DATA SORTING (QPPRUX. 2 NINE)“ 
8110 IF 0P=0PNR THEN 8120 ELSE 8130 ’NEXT 
8120 T=T+1 
8130 U=U+I:80T0 8080 
8150 9642131 
8170 01H 00%) 
8200 U=IzI=i 
8205 FOR I=I T0 AA 
“210 05732.0:IF EOFI2) THEN 3TOP 
8212 0P=CUI<0P$) 
82 36:0 
82 IF 0P=0PNR THEN 3250 ELSE 3280 "NEXT U 

i 
\J

0

I
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‘7 0 3mm)
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30 ‘-J=U+1:IF 02¢! THEN 3290 ELSE 3210 
- 90 NEXT 
3320 H0flE:PRINT 3T$:PRTNT TITLEE‘5:PRINT STM‘SfiTMfiRIHT 
9350 FOR 1:1 T0 FA 
3400 ‘3ETM,B(I):PRINT 8(1); 
0405 0392,00) 
0410 00503 4000 
8460 NEXT 
3470 IF GB=2 THEN 3520 
3400 PRINT:PRINT‘D0 YUU WW!” A PRINT-0W OF THESE FIELDS '? aHGUSUB 3650 
3490 IF Z$=‘N' THETLBSSO 
3495 'ERINTWRINT'ADJUST THE PRTNTER A340 ';RET'$::INPUT‘ “,E‘S 

3500 PURE 3.150:GB=2 
3510 00T0 0200 
0520 POKE 3,149:GB=0 
"550 00T0 2700 
9030 HmElPUT’CBURDIMTE HORTH';CN 
9040 PRINTlPUT'CDURDIMTE EASTII :CE 
9050 FRINTHNPUT‘RADIUS 0F THE AREA T0 BE SEARCHED (MAX. 5 KH)';RA 

9060 PRINT:PRINT'THE RADIUS IS )5 KM ;THIS MEANS THAT "(00 ARE SEARCHING TN A LARGE AREA 3': 

9070 9F?Il‘4‘1"“l>0 YOU am T0 CONTINUE '::00$UB 1650:“: Z$='N‘ THEN .9000 

9100 RCN1=CN+RA:RmFm-RAiRCEFCE-WA:RCEME-RA 
9110 HENENTAB 12zPRINT'PLEASE BAIT FDR OATA SORTING (APPROX. ‘2 HILL)” 

9150 IJ=1:T=0 
9150 SETQBNHF EOF(2) THB4 9200 
.9130 NE=CUI<NE$HKW=INT< .01*NE):T01E=NE~!00*E0‘N 
9190 TE (MRCNflHWWGH) THB4 9200 ELSE 9250’ 001' 

9200 IF fiKHEWCEZHHQflE/xRCEIJ THEN 9240 ELSE 9250’ BUT 
9240 T=T+I 
9250 U=U+i:00T0 9160 
9280 FA=T-1 
9290 IF A140 T1434 PRINT‘NO FIELDS TN THAT AREA‘:PRTNT:PRINT:EOR I=§ T0 300: 

NEXT:00T0 9000 

Lo 

:43 

Lu 

LA 

9300 004 CT“) 
"3'30 ‘v‘=l:i=1 

9340 E0R i=1 70 AA 
1.3350 EERZNHF EDP/2) THEN 9500 
93:55 NE=UJI(NE$):WINT(.01§HE):mEfiiE-IGMW 
9320 004:0 
.9380 IF (MDRGNZHW'MRQ‘H) THEN 9390 ELSE 9420’ OUT 
.9390 IF (T01E>RCE2)*(T01E(RCE1) mm 9400 ELSE 9420’ OUT 
9400 C(I)=U 
9410 W1 
9420 REUHHF 140:1 THEN 9450 ELSE 9360 
9450 NEXT 
9560 HMEiPRL‘ ST'$:PRINT TITLEI'SlPRIT-TT STT‘P‘S;STN$:PRINT 

957 FUR 1:} T0 A4 
9-500 0582,0(1) 
9610 0301,0(I):PR§1 EH): 
'9320 30808 1000 
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9700 NEXT 
0710 IF 00:2 THEN 077 
9720 PRINT:PRINT'DU 100 0ANT A 00107-007 OF THESE FIELDS 
073 10 20:10- THEN 9700 
0740 0001110011 =000057 DRINTER 000 ';RET$;:INPUT' '.00 

0750 0005 3,150:00=2 
9700 0070 9320 
9770 00KE 3,149:00=0 
0700 0070 2700 
10010 0001001117 $310700 3010011170101 7130900077 0731001017 
10020 PRINT'THIS 0000000 FINDS ALL FIELDS FDR HINTER SPREADING' 
10030 000 1:1 70 2000:NEXT 
10040 001E * 
10050 PRINT STRIHUS<30,45):PRINT'FIELDS F00 01NTER 000E001N0'1001NT STRING$(80,45) 
10000 PRINT:PRINT" 010 3F 00 010 SF HA“ 

10070 PRINT 
10000 0:1:0ET=9 
10090 05101.0 
10100 Y=CUI<XYZ$):UIN=INT(.001*Y) 
10110 10 E0F111 THEN 10300 
10120 1E 01N=9 THEN 10200 
10125 1F 1:0 THEN 10200 
10130 077:0 
10110 0ET#B,U:HA=CUI<HA$)*.1 
10150 000:001100001' 
10155 00300 2950 
10100 1? xx=1 THEN 10200 
10170 901117 00111010000 0 110.11 ';u,01N,110;:11= 000:4 TH01 PRINT'Q'; 

10100 IF 377:1 THEN PRINT'S'; 
10190 0:1:0070 1022 
10200 PRINT 7001351' ';:PR1NT 031N0'0000 0 00.0 ';U,NIN,HA;:1F 000:0 THEN PRINT‘A': 

10210 IF 377:1 THEN FRINT'S' ELSE PRINT 
10220 xx=0 
10225 1F 0000=0 THEN 10200 
10230 1F 000s<01<20 THEN 10200 

W, -;:00000 1050_ 

10240 PRINT STF§:PRINT“A=APPRWED S=SLUDGED':PRINT 
10250 PR1NT RET$1:11-1PLFT‘ “.33 
10250 HMEflRINT' F10 73F FLD '3? Pa?“ 

10270 PRINT STF‘i
‘ 

10200 U=U+1180T0 10090 
10300 1F UKRP=4 T1184 10400 
10305 PRINT STF$:PRINT 0311110100? ',R‘$ 

10310 HWEzPRINT'DO YOU WANT A PR1NT=~OUT OF THIS 0:170 '::SOSUB 1050 
10320 I? Z‘k'N' T1184 SOTO 10450 
10350 PUKE 31130:UKRP=4100TU 10050 
10400 PRINT STFS:PRINT'A=FLD HAS 8581 APPRWED' 
10410 PR1NT'S=FLD HAS SEEN 81.00050 IN LAST 5 YEARS' 
10420 POKE 3,149:PRINT:PR1NT RET'S;:1NPUT' “,R‘S 

10450 CLEf-‘1R7HQ‘1E1‘JTAB 12 
104150 PRINT SP01331'ST1‘4‘10 BY >1)>>'::RbN'START.§01' 
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ERR0R 00T0 120 
:10 saw :00 
:20 SEE? 50,50:0EEP 30,50 
:30 RRINT:PRINT'0PERAT0R ERROR . . .

' 

:00 FOR T=1 T0 1000:HEXT:SUTO 2900 
200 SEEP 50,10 
310 PRINT “.00; 
320 0E0 0::PRINTIRETRRN 
400 ST$=STRIHGS(BO,42) 
410 NNS=‘ IST 010 3RD 4TH 5TH 6TH 7TH 0TH 9TH IDTHIiTHIZTHI3THI4TH15TH16THI7TH18TH19THZDTH' 
420 REIs=- PRESS RETURN T0 EWINUE' 
430 0:1 
440 TITLEIu‘GRIDR I as 00 00 ER 00 00 0-10 NI PB 0 
:05 GPEJ‘Q',32,”B:53UIT’,3:FIE‘LD#2,2 as mm as PPRi,2 Rs FLAGLZ AS HT; 
450 =3PEN ‘R',31,'8:HETAL',12IFIELDSI,2 as 00003, 203 000.03. 203 0011003 .03 

0101003 09 NIPEs,2 Rs SE0 
455 IIPEN-R-,03,‘0:EI>ATAI',22:EIE00113,2 ASTL5,21’-\S 03,2 09 013,2 Rs 000,2 as 

0000,2015 LEASEM AS 00135.2 .05 SLD$,2 00 0mm AS 0Ps,2 Rs 
400 00m 1000 
000 05005001105000) :CUCR=CUI(COCR$) :00H0=0v1 (CUHES) 
010 II~N0=001121N001 INIPBr-C'JHNIPBS) ISE=CUIISEsI 
020 AS=INT< 01101000100 :C'T‘FMSCD-IODMGSHJ 
.130 0R=INT< .01*CUCR) :00=000R-10000R 
040 CLblNTi .01*CUHG) :HG=(DUH8-100*CU)*.01 
050 00=INT<.1021000):N0=21010-1002N 
000 NI=INTI .01*N1?B):PB=NIPB‘WU§NI 
070 0E=SER.1 
000 RETURN 
0000 HINE:PRINI 3TsIPRINT 
:010 PRINT SPCIBOVGRID NETgLs'zPRINT 
:020 PRINT ST‘STPRINT 
1030 PRINT SPC<27)'1. ENTER DATA'IFRINT 
1040 PRINT 0P0<27I'2. DISPLAY FILE; 0000 IN SCREEN'IPRINT 
1050 PRINT 3c:271'3. PRINT FILE DATA‘IPRINT 
1000 PRINT SPC(27)'4. INITIALIZE FILE-:PRINT 
1070 PRINT SPC(27)'S. EXIT THE PROGRM'IPRINT 
2000 PRINT CHRsIPIIPRINT 00000301001011 oPTICN'; 
1090 FOR I=I T0 5000 
2000 R-uIIIHETsmE LF‘II’Aflm} THEN 1120 ELSE 0RT=1000<A$>uée 
1:10 IFIOPT>0)*(OPT(6) THEN 1130 
0120 HEXTIGOTO 2900 
1130 HINEIEN 0PT 00T0 1500,2000,2000,3000,2900 
1500 RENE: REN ENTER 0:100 

1510 PRINT:INR0T “GRID N0105RH,0N0 
:520 IE ENo<1000 0R 1300>4500 THEN PRINT “URINE NWBER‘IBO‘TO I510 
1530 PRINT:INP0T '05, ARSENICHNRS 
1540 IP 00032 THEN PRINT =NR0NG NINBER'IEIITU 1530 
155 PRINTI‘INPL‘T '00. 0001110019310 
1500 IF 00:21:) THEN PRINT 'NR0N0 NLHBER'IBUTU 155 
1570 PRINT:INPLIT '00, 00000TI',00 
150.0 :E 00.109 THEI PRINT '00R0N0 NL'I‘IBER'IBOTD 1570 
2300 PRINTIINPHI “CR, 0HRIINILNI‘,0R 

E ZN ‘



II L300 
1610 
= .‘N‘I 
A ‘JL‘J 

2630 
1-340

0 (n 

2190 
2200 
3230 

1F smog #254 PRINT “same rmeeaimo 1590 

mm: mm'cu. CGPPER:‘.20 
:s ammo THEN mm “JRCNG mama-:50?!) mo 
PRIMHNPU‘! we. HERCURY:',HG 
IF as=>x PRINT Ham-«s HU‘.BER':50T0 1530 

:mmuw we, MULYBDENUHffiD 
2F reo=>m THEN PRINT 'uRmG HWBER'fiO‘ID 1550 

PRINTHNPUT “m, NICKEL:' ,m 
IF NI>99 THEN mm mm nmesa'mmo 1670 
mrmzrwm ‘PB, LEAD:',PB 
IF PB)99 THEN mm ‘uams men-mm 1690 
PRINT:INPUT 'SE, sammr, SE 
1F 35:10 THEN PRINT 'ms NLMBER'HSOTU 1m 
PRINTHNPUT infants .34 
IF 3-0999 THEN mm WRONG NUHBER‘:00T0 1730 

ascmooomsnmco 
COCR=CO+CR*IUO 
cuumnmmmoms 
:mmmmno 
:npkmnmwazsmom 
LSET ASCMKIMASCD) 

' LSEI 000R$=fiKI$( 000R) 
LSET CUHGwKIiiCUHG) 
LS’T ZN‘IDMKI‘SEZI‘MO) 
LEFT NIPMKIflNIPB) :LSET SE$=MKI$(SE) 
PITT $1,310 
PRINT:PRINT ‘fiORE DAM T0 ENTERTHGUSUB 300 
IF Z'S="N' THB‘I 00T0 1000 ’MENU 

HEfiE:00T0 1500 ’DATA ENTRY . 

HOME: REM DATE OUTPUT 
PRINT:PRI1" '00 YOU WT ECNSECUTIUE 0R RFNDM RECORDS - C/R ': 

GET #3:” R‘5='C' THEN 2030 ELSE IF A$='R' THEN 2100 ELSE 2020 
PRINT AMINPUT “START RECORD IILMBER 

' _‘RECI:INPUT 'END RECURD NLMBER '.RECZ 

IF (REC1)0)*(RECZ)RECI) THE 2060 
PRINT r'TR‘I’ AGAIN'HO0T0 2000 
IF RECIIIII THB‘I PRINT'RECS HAS T0 BE GREATER THAN 

III'H30T0 ‘2030 

R £L=RE02-RECI+1:DIM XIRECL) 
FOR I=I TC: RECL:X(I)=RECI{REEF-RESIN :é‘IE‘KTHEBTQ 2130 

PRINT:PRIITI:INPUT “H114 RANT RECIJRDS (20 I3 TWITILR‘II'TRECL 

IF (REELL‘70DHRECLQI) THEN 2120 ELSE 2100 

DIN XflREEL) 
FOR I=I T0 REEL 
PRINT NIDMIMAEEPZBAMHNPUT ' '_.X(I) 

IF (X(I)>0)*(X(I)=II\‘T{X(IT)T THEN 2165 

PRINT 'X(I);' IS REJECTED';00T0 2140 

IF X(I)<III THBI ERINT'REDR MS T0 BE GREATER THAN III'HSDTG 3.3 

NEXT 
IF 0PT=2 THB‘J HmE:00T0 2200 
PRINT CHR‘S(7):PRINT 'ADJUST THE PRINTER MD'1RET3HNPUT 

' " .R§:?0KE 13,150 

PRINT ST$£PRINT TITLEI$:PRINT STE 

FUR I=1 T0 REEL 
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Nfinn .1.” _..u. RENT USING ‘Ufififl'HGK’XUHB: 
“(9+8 M.” ‘1'? 

'4‘3‘.’ ‘4' ' .20 

2253 I; JIIASEL‘SJ'IO THEN GUTU 2270 
FIG GATA' :GGTU 2500 22.50 P, 

‘7')? ‘
Q 

.m u 1:0

F
D 

SUE .500 

AS>Z4 THEN INJERSEzPRINT USING ' §0#.#':AS;:NORI‘AL:GGTO 2330 
231‘ PRINT USING ' 4%.3':AS: 
233 IF 00>I.5 THEN IWERSE:PRINT USING ' “MN: 0;:NGR‘NAL:GOT0 23.50 

2340 PRINT USING ' 3.3200: 
2360 IF CG>20 THEN IINERSE:PRINT USING ' *08';CG;:NORNAL:GOT0 2390 
2370 PRINT USING ' 0%”;00; 
2390 IF CR>120 THEN INVERSE:PRINT USING ' “HHCRHNGMUGUTU 2420 
2400 PRINT USING ' UNUCR; 
242' IF CU>I00 THENJWERSEzPRINT USING ' i##fi';CU;:NORI'I4L:GGTO 2450 
2430 PRINT USING “ f—NNI'ICU: 

2450 IF HG>.5 THEN INVERSE:PRINT USING ' *.0fi';HG;:NGI§“AL:GUTO 2-180 

2460 PRINT USING ' .IWHIS: 
2480 IF HUM THEN IWERSE:PRINT USING ' *0':N0;:NORML:GOT0 2510 
2490 PRINT USING ' #‘;N0; 
2510 IF NI)32 THEN IWERSE:PRINT USING ' *H';NI;:NOML:00T0 2540 
2520 PRINT USING ' #8';NI; 
2540 IF PBMG THEN IWERSE:PRINT USING ' *83';PB;:NGRML;GUTO 2570 
2550 PRINT USING ' INNER: 
257 IF 331.6 THEN II‘NERSEzPRINT USING ' *8.#‘:SE;:NOWL:GGTO 2600 
2530 PRINT USING “ 0.3255; 
2600 IF EN>220 THEN INJERSEzPRINT USING ' *fififi'fl‘hNOMUGGTG 2000 
2610 PRINT USING ' MUHZN 
2300 IF UPT=3 2840 
2-310 IF “.2P08(0)<20 THBO 2840 
ZSIS HTRB 40:1WERSE:PRINT' i ';:NORNAL:PRINT'-AGUJE RECWENDATIGN” 
ZSZG—PRINT '00 YOU I0 GGNTINUE? “HGUSUG 300:IF Z‘$='N' THE 2390 
2330 HG‘IEzPRINT ST‘$:PRINI TITLEI'5:PRINT 3T5 
2340 IF 5:4 THEN 2345 ELSE 3=B+1:00T0 2230 
2345 3:1 
2850 NEXT 
2860 IF 0PT=2 THEN PRINT:PRINT RET$;:INPUT ' ',R$:PRINT:GGTO 2090 
213.70 PPINT:PRI1"FI ST‘$:FOR 9:1 T0 10:PRINT:NEXT 
2030 PGKE 3‘ I49:FOR 8=I T0 5:BEEP 10!B.10:NEXT 
2390 E? SE XH30T0 I000 
2900 CLEAR:HG‘IE:UTAB I2 
2910 PRINT SPCI33)'STI3ND BY >>>>)':RL§‘I'START,§0I' 
3002 HG‘IE:PRINT:PRINT'ARE YGU SURE = THIS GNLY HRS T0 GE DUNE NHBI NEH BITRIES ISSUE BEEN FADE ‘3: 

00300 300 
3004 IF Z'$=‘N‘ THEN I000 
3010 U=I 
3020 GET§3,U:GRID=WI(GRID$) 
3030 IF EOF(3) THBI 1000 
3040 GETSI,I0*GRID+8 
3045 GET 82,0 
3050 IF CUIIASCD‘5H0 THEN 3070 
3060 GUTU 3300 
S070 GGSUB 500 

1007 5.,‘11
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A n 1 
:230 . 

an :E30 
3710 UL-” 
. A .7.n 

3240 

33>;4 THEN 3350 

00020 THEN 3350 
303120 THEN 3350 
00>I00 THEN 335 

fiw wxsmm3x0 
3255 Er M0}5 THEN 3350 
3200 IE NI>32 THEN 3350 
3270 IF P3>30 THEN 3350 
3230 IF SE>1.6 THEN 3350 
3290 IF ZN>ZZD THEN 3350 
3300 IF 3:0 THEN 3310 ELSE B=B+1:GUTO 3040 
33I0 9:1 

3320 0=0+I:00T0 3020» 
3350 HT=1:LSET HTs=NRIsIHT> 
330 3UT32.U 
3370 00T0 3310 

i 
:00 RI 20000 00T0 I20 

I u00m05m 
120 BEEP 50.50:0EEP 50,50 

-1 
130 PRINTIPRINT'OPERATUR E0000 . . .- 

0'.

H

p 
—. 

... 

.u 

1 
'11 

"T1 

'01 

‘TI 

'11 

‘11 

140 P00 0 =1 T0 2000:NExT:00T0 4000 
300 BEEP 50.10 
310 PRINT'Y/N'; 
320 GET Z$IIF Z$=‘Y' 00 Z$='N‘ THEN 330 ELSE 320 
330 PRINT :3:PRINT:0ETURN 
40 PRINT 0003<70:PRINT “ADJUST PRINTER 0N0 ';RET$;:INPUT' ',R$:PUKE 3,150 
405 PRINT 3T3 PRINT 
410 PRINT 3P0030I'0PERPT00/00NER-LIET-:PRINT 
020 PRINT ETs:PRINT:PRINT 
330 PRINT HELP$IPRINT 

§ 430 PRINT RETURH 
I’ 

55 0PEN -R-.PI,=3:0P/000-,71:EIE00 RI,20 AS NAH$,20 Rs 0003.03 05 CIT3,7 03 2005,11 05 TEL: 
300 RETszaPRESS RETURN T0 00NTIN0E' 
310 ETszsIRIN03<30.02I 
320 HELP%=‘ N0. HHNE RooREEs II P. E00E PHRNE 3” 

700 H0NEIPRINT ST$=PRINT 
:10 PRINT 9000300'0PERPT0RPENNE0-LIET-:PRIHT 
730 PRINT ST$:PRINT 
730 PRINT 300(270'1. ENTER PAIR-:PRINT 
340 PRINT SPC(E7)'2. PRINT ALPHABETIZED LIST‘TPRINT 
75 PRINT 300(270'3, PRINT 500TEO N0NE0I0 LIST-:PRINT 
353 PRINT 300I27I-4. DISPLAY ALPHABETIIED LIST'IPRINT 
750 PRINT SPEIETI'S. DISPLAY 300TE0 NHNERIE LIST'IPRINT 
730 PRINT SPC(27)'6. EXIT THE PRRERHN' PRINT 
:70 PRINT CHR§<7>IPRZNT 3P0030) aNHIEH 0PTI0N'; 
:00 E00 I =1 T0 5000 :mwmmmmwmnwmmm0MEmmmmM0 

- 000 IE <8PT>U)§(0PT<7) THEN 320 
310 NEXT: 30T0 4000 
020 HONEzflN OPT 00T0 1000,2000.3000,2000,3000,0000



4 1-: .5 ‘2E :1
. 

n 
.‘J 

"U ITI —| 1:] 5.1 if I'l'l a! ‘2 inm . 2': 10.0 R 
2020 5.0110111121050150 1.4302115 
103 1V!:1 

1040 357 11:01:15 505711 T1150 am 1110 
1050 00:13-11:13) 

1000 15 155Ta<r110001=1557311m0001 THEN 0050 1000 
1070 0:101: 00T0 1040 
1030 PRINT:PRINT‘THIS 100115 11413 BEEN ENTERED 3550125 LNDER 110.";0 
1005 10.21.0033) 
1090 PRINT:PRINT'00 100 011101 T0 FILE: '1n' LNDER 110. 'N;' 12100001 ‘?':GOSUB 300 
1100 IF Z$=‘N' THEN 0m 1000 
1110 PRINMNPLFT'ADDRESS' as 
1120 INFUT‘CITY'M 
1130 INPe'P. 0005'103 
1240 INPUT '20015 0'10 
:200 LEE :-1~'m=xs:135T 0003:1505? CIT-#105165“ 0005:531135'1“ TEL$=Q$ 
1210 PUT "11.11 

1220 RRINT:PRINT':NY NURE 0m 10 ENTER 2'1100500 300 
1230 IF Z$='Y' THEN em 1000 
1240 115115: 00T0 700 
2000 0:1 
2010 051 01.0:15 50511) THEN 00T0 2030 
2020 0:101:00T0 2010 
2030 10:10:04 
2050 IF 010100001 THEN 2200 
2100 15 0PT=2 THEN 00500 400 ELSE 00500 405 
2110 SET 51,311) 
212' PRINT USII1B'####':8(1)::PRINT' '00039 ‘CIT’31' '00031' 'TE‘L5 

2130 50R ::<=2 50 00115T1011W=ém 
2100 051’ 111.01» 
2150 IF LEFT-SieLW.I)<>LEFT$(Im,I) THEN PRINT 
2210 PRINT 051N0'01100'131x1;:PR1NT' 'Ncmr 510039 'CIT$;‘ '00 1' "TEL-5 

2155 15 0PT=2 THEN 2105 
2120 IF 111905101<24 THEN 2105 
2:75 PR1NT:PRINT'DO 100 T0 CCNTENUE ';:00500 300115 252'11' THEN 700 
21:30 HC115:PR1NT:RRINT HELP$:PRINT 
2105 NEXT 
1135 15 5.25:4 THEN PRINT 0503;11:1510' 2.3310000 700 
5190 5005 3,149150R 11:1 T0 510555 1010,101N511T100T0 700 
2200 0111 031000),310011:UT00 SzHTAB 20 
2210 PRINT'PLEASE 10m FOR 0001 30RTING'; 
2220 SET 11.110511)=Nc113 
2230 B11>=1 
5240 5012 r0005=2 T0 0051 

2250 GET 01,N005:A§1N005)=ws 
2200 B(I~JGDE)=NUDE 

SMUDE1FATHER=SM2 
2200 NNILE FATHERW 

. . 

FEST THBT! INITIALS- ND :'-‘ERIDDS 31R 335%?3‘1171'5 
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3290 IF A‘3(B(FATHER))<A3(B(SGD) T1180 9.1%? B(FATHER),8(SG‘U: SGéFATHEfizFATHERESWZ 9.8 Fm HEFif-f) 

2330 $0840 
2311] NET 
2329‘ LAST =13.“



2330 E00 :=1 70 LAST-1 
2%0mweuxmma1 
2350 LAST=LAST-i 
2200 E0THER=1 :500:2 
2370 001LE 3CN<LAST 
2330 IF 031000001110310100N+111 EHEN 3=00N 

ELSE 0:50N+1 
2390 10 As<B(3))}A$(B(FATHER)) THEN 2000 a<01,3(FeTHE01 
2400 FATHER=S=SDN=FATHER02 
2m00m0 
2420 IF 00N=L05T THEN 10 0010000011>0310000THE012 

THEN E0100 B(SM),B(FATHER) 
2430 NEXT 
3440 PUINT1=I E 
2050 000 1:2 T0 000 , 

2000 10 ASIB<PDIHT132=A$(B(I)) THEN 0(1)=0 ELSE POINT1=I fl
' 

2470 NEXT
' 

2400 ERASE 03 
2490 PUINT1=2:PDINT2=2 1; 
2500 001LE 0010T2<=0NN :1 

2510 10 B(P01NT2)=0 THEN 001NT2: 01NT2+1 Ti;- 

ELSE B(P01NT1)=8(PUINT2): 001NT1:001NT1+1: 
001NT2=001NT2+1 90 

2520 HEND ‘i; 

253 ENN000=1:0HL10T:001NT1-1 i: 
2540 BEEP 50,20zHONE1 0010 2100 0] 
3000 00.11 SURTED 14010010 LIST 

' 

1'
1 

3010 10 00T:3 THEN 00000 400 ELSE 00500 405 '1 

3020 2:
‘ 

323' G 1 31,13 1

‘ 

3110 10 500011 THEN PRINT'END 00 FILE':GOTO 3200 v
' 

3120 PRINT USING“§#§#‘;C;:PRINT‘ 'NAn' 10003;= 'CIT$;' '000§;' ‘TELS 
3130 10 0PT=3 THEN 3170 
3140 10 0005101<24 THEN 3170 
3150 PRINT:PRINT“DU 100 MANT To CONTINUE ';:00000 300 10 Z$=‘N' THEN 700 
3100 301E10010T:001NT HELFi:FRINT :7 

3120 0=0+1 00T0 3100 1?: 

3100 IF 0PT:5 THEN PRINT RET3::INPUT' ‘,R5:GOTO 700
‘ 

3:00 0000 3.149:E00 0:1 T0 5:8EEP 1000,10:NEXT:00T0 700 
4000 CLEARMMENTAB 12 
4010 PRINT 0001331'5T0N0 BY)>)>>>':RUN'START.301' 
110 00T0 000 
120 BEEP 5015018EEP 50,50 
:30 PRINT:PRINT'UPERATUR ERROR...“ 
:40 E00 1:1 70 1000: NEXT: 00T0 4000 
300 0EEO 50,10 
010 PRINT'Y/r': 
320 0ET 20:10 za=-v- 00 Z$=‘N' THEN 330 ELSE 320 3wmmmmmmm 
400 SPEN'R',011'B:RQDATA',3:FIELD§1,2 00 KN$,2 05 000,2 00 00,2 00 0Tcs 
500 ST'SfiTRINGflBQAE) 
51! F-W‘ {ST 2ND 3RD 4TH 31H 5TH 7TH 8TH ?TH10TH1ETHEZTHIBTHIQ’HITFMSTHIWHISTHLS’THZQTH ‘



A-66 

=7: 2E?£=‘ PRESS RETURN 70 iIE-IINUE' 
35:“ €3--#-‘ 

:0 I:‘C$=‘I.‘ICSRREST .‘IIX‘ISERS-TRY ACQIN' 
573‘ TITLiifi‘REYRICTICN 000001351753 RESTRICTICH RESTRICTIEN' 
:30 TI. £2'$=‘ H0. 330% £15 DISTé‘JICE 

000 ilffiEzPRINT 38:?l 
PRINT SPC’IEI'IVRFSTRICT: AREAS':FRINT 
PRINT ST3zPRINT 
PRINT SPO!127)“I. ENTER DATA'WRINT 
PRINT SPO<27)‘2. DISPLAY FILE DATA G0 SCREB‘I'IPRINT 

1050 PRINT SPCIZ?) '3. PRINT FILE DATA':PRINT 
1055 PRINT 3PC(27)'4;FIELDS IN RESTRICTED AREAS‘:PRINT 
1060 PRINT 5P0<27§'5. EXIT THE PROGWHPRINT 
1030 PRINT CHR$<7NPRIHT 3PC(3 )‘bz'HICI-I 0PTIL: ': 
"W" :n T—t ‘n :vm .05» A'J .u .1q 
1090 A3=INKEY$zIF LDI(A‘3)=0 THBI IIIO ELSE 0PT flSfifiil-d‘? 
1100 IF <0PT)0')*(0PT\’6) THEN 1120 
1310 *IEXT:00T0 4000 
1120 HG‘IE:L‘N 0PT 00T0 2000,3000,3000.5000,4000 
2000 HG‘IEHEH ENTER DATA 
2010 PRINTHHPUT‘RESTRICTIBI Nougmusmowgumos) 
3020 IF RN0)999 THEN PRINTzPRIHT'URGI-G NLHSER‘:00T0 2010 
2030 :RIIV'TiPRINT HELP! 
3010 INPUT ' '.DSF$ 
2‘50 IF LENIDSF5H}0' THEY PRINT'L-JRD‘IG LE‘IBTHHB 0 2010 
3050 FDR LIFE 70 5:LI=QSC(HI03(DSF3ILL.I)) 
30?0 IF LIHB 0R LI>57 71-480 3090 
2080 NEKTIGWU 2100 
2090 PRINT'CE-RRACTER' :LL’IS NUT A NLHBEIR'IEUTU 2030 
2100 \Txbk‘éL‘lHIDSQSFiJ.2}?:KEia‘PUHIWWSF‘DJSZN{LEWILWID (DSF‘LSIIM 
2105 RTE-'3fiix'73Ifik’08Fi,d.1}) 
3230 0357 $3x$=“.KIS(I\'N}:LSET YIE§=TIKINKE>§LSE 05:.0KI$(0):LSET RTCEMKI'SLRTC} 
212' PUT 31,000 
2130 PRINT‘SIW H005 ETA 70 ENTER ’a“:00803 300 
2130 IF 2‘5=‘V' THE‘I '30T0 3000 
215 HWEtL‘tOTD $000 
3000 PRINT:PRINT‘00 YOU aim CBISECLWZUE 0R W091 REC 
3010 PET 6:1? A's-1‘? TPE‘I ELSE IE éfi‘R' 71490 30 
3020 PRINT ASHHPUT'START RECSRD ‘TLHEER ‘rRECIfiNP‘F‘E‘R‘ 
3030 IF \RECINJHWECBRECI) THEN 3050 
3040 PRINT°TRY :C-AIN ‘tt00T-0 3000 
3050 RECL=REC2~RECEéh01TH XfiREEL) 
3000 FOR I=1 T0 RECL:X(I>=RECI:RECI=RECI+I:NEXT:00T0 3150 
307‘} PRINT:PRINT:ZHPUT'RGJ ‘MY RECDRDS (20 IS .‘fifiIXIHLHE‘IRECL 

3080 IF ‘(RECL)0§*(RECL<EI} THEN 3090 ELSE 3070 
3090 DIP! XIRECL} 
3100 EDR I=I T0 R CL 
3110 PRINT HISKSDSIHI‘EA)HINPUT' 'rXQ} 
3120 IF {X(I)}0}§(.\1II““‘T?&.« “E TEEN 31310 

3130 PRINT X(3§:' ES REJECT’ED‘530T0 3233. 

3140 
3150 i? EFT=2 THEN 935-51530 3170 

~~ ~ ~ 
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31513 .39.]??? 53HR3(7):FRINT' ADJUST THE PRINTER 13040 ';RET‘$:1'HPLW' ‘,R$:PBKE 3,353 
327} 3911‘” 3731FRINT TITLEi$:PR1HT TITLEESWRINT 3T3 
3330 FOR I =1 T0 REDUPRINT USING' 3'33 ";X(I); 

. 3190 #31:"? 3 2.3101}? 

3200 15 0011005110 00 00110501>0 5050 00T0 3300 
3210 0010T'00 0010':00T0 3450 
3300 PRINT 05100- 30 00 0 
5450 15 00T:3 T050 3490 
3400 15 0005101<20 T050 3490 
3470 0010T:0010T-00 YOU 000T T0 000T1005 -;:00500 300:15 zs:-0' T050 3530 00mmmmmmw0mwmmmwmmmMfls 
090090 * 
3500 15 007:3 T050 PRINT:PRINT 0510010510 ' '.R$:PRINT:GOTO 3530 
35:1 0010T:0010T 3T$1FGR 0:1 T0 10:PRINT:NEXT 
3520 3005 3,149: 500 0:1 T0 5:055? 10*B,10:NEXT 
2530 50055 0:00T0 1000 
4000 01500:0005:0T00 12 
4010 PRINT 5001331'3T000 01 >>>>>>-;:000-5T00T.001' 
5000 0050-0-.0230003001'22010002,;1 03 0-5.2 05 050.2 05 050.2 05 043,2 0.5 

0003.200 5055;205:1005; :45 5005.2 03 0010102 03 005.2 00 010: m0mmmmwmmnanm1wmmmmmxwuwm000wmmm) 
5020 GET02.FLD:NE=CUI<NE§):0HN=iNT(.01*NE):KHE=NE=IDD*KHN 
5025 0005:0010T'T05 RESTRICTIUN 000550151 005: '; 

5030 0:1 
5040 GET§1.U:KN=CUI(KN$):KE=EUI(KE3):D=CUI(D$) 
5050 IF 00:0 T050 5200 
5030 001=00+0:002=00—0 
5070 500=05+0:502=05-0 
5000 15 0000001101000>002> T050 5100 5035 5150 ’OUT 
5100 15 <000<501101000>0021 T050 5110 5055 5150 '00T asmww:mm0 
5150 0:0+1 
5150 50T0 5040 
5200 PRINT:PRINT ST 
5210 00055 32 
5330 =010T 05Ts::10005' ',2$:GUTU 1000 
10 00 50000 00T0 120 
:10 00T0 s00 
121 0550 50.50 0550 50.50 
130 0010T:0010T'05500T00 50000...- 
140 500 T:1 T0 1000: NEXT: 00T0 4000 
300 0550 50,10 
310 PRINT'YlN‘; 
320 05T 25:05 zs='v- 00 25='0' T050 330 5555 320 
530 PRINT 25:0010T:05T000 
400 DPEN'R',02,‘B:0PRANK',2:FIELD#2,2 05 0: 400m00000005mmmhmmwmmammxnflmmafimm 

:1 03 TELi 
510 02::5701003100.421 

0‘;CUI<KN§),CUI<KE$),CUI(D$).SUIKRTCS) 

5&1] .‘xEN$=' 187' 2ND 3RD 4T: FFH 6TH 7TH 8TH 9TH 111T?”lTHiZTHlSTHIfiHlSTH!STRUTHISTHHTHZQTH ' 

321) RET$=' PRESS RETURN TU EQUINUE' 
33 HELFk‘Séb' 
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370 TITLE1'$=‘ 0P .3 :A‘JK“ 

1300 
2010 
1020 
103 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
2120 
2000 
2010 
3020 
2030 
2040 
2050 
2060 
“In? 
.121 

2080 
3090 
2100 
2110 
2120 
2230 
2140 
2150 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3000 
3090 
3100 
3110 
3120 
3130 
’140 
3150 
3160 
3170 
3180 
31?0 
3200 
afi1n '25. U 

HENEfiRII-IT 373:?le 
PRINT 3PC<30)’0PERATOR RANKING':PRINT 
PRINT 5T$:PRINT 
PRINT SPC1271'1. ENTER 0ATA':PRINT 
jRINT SPCIZFI'Z. DISPLAY FILE DATA 0N SCREEN':PRINT 
PRINT SPCLZTF '3. PRINT FILE 0ATA':PRINT 
PRINT SP01271'4. EXIT THE PRO0RFH':PRINT 
PRINT CHR3(7):PRINT SPC(30)‘UHICH OPTIGR'; 
FOR I=1 TO 5000 
AS=INKEY$=IF LEN(A$)=0 THEN 1110 ELSE 0PT =ASC<A$I°48 
IF (0PT)0)*(0PT?5) THEN 1120 
NEXT:00T0 4000 
HONE:0N 0PT 00T0 2000,3000,3000,4000 
HONE:REN ENTER 0ATA 
PRINI:PRINT:INPUT‘0PERATOR NLNBERz' ,INO 
IF 0N0)150 THEN PRINT ‘URUNG NUfiBER'100T0 2000 
0ET01,0N0 
PRINT:PRINT 'NU:'; 0N0;'BELONGS T0: 'NAHfi 
PRINTtPRINT'DO YOU NANT T0 CUNTINUE 7';:008UB 300 

IF Zzz'N‘ THEN 80T0 1000 
HOHE:PR1NT:PRINT NAM$::INPUT'SETS RANKING NUMBER: '.RNO 
IF 000)? THEN PRINT'URGNG NUMBER':60T0 2070 
LSET R$=NKI3(RNO) 

PUT 02,1310 
PRINT1PRINT'HORE DATA T0 ENTER ?';:GUSUB 300 
IF Z$=“N' THEN GUTD 1000 
00T0 2000 
IF Z$='Y' THEN GGTD 2000 ” 

HONE:00T0 1000 
PRINT:PRINT‘00 YOU NANT CUNSECUTIUE 0R RAN060 RECURDS =C/R '; 

GET AfizIF A5=‘C' THEN 3020 ELSE IF A$=‘R' THEN 3070 ELSE 3010 
PRINT A§:INPUT'START RECORD NUNEER ',RECI:INPUT'END RECORD NUHBER “,REEZ 
1F {RE01101*(RECE>RECI) THEN 3050 
PRINT'TRY AGAIN i;:60T0 3000 
REC'=RECZ-RECI+1:01N XIRECLJ 
FOR 1:1 T0 RECL:X(I)=REC1:RE01=REEI+1:NEXT:00T0 315 
PR!NT:PRINT:IN‘UT'HEU #0011 RECGRDS (20 IS NAXINUHI';RECL 
IF <RECL)0)*(RECL<21) THEN 3090 ELSE 3070 
DIN X(RECL1 ' 

F00 1:1 T0 REEL 
PRINT NIDS(NN3,4§I-3.4);:INPUT' ',X(1) 
IF (X(I))0)*(X(I)=INT(X(II1) THEN 3140 
PRINT X(I):‘ IS REJECTED'100T0 3110 

NEXT 
IF 0PT=2 THEN HTNEIGDTO 3170 
PRINT CHR$(7):PR1NT' ADJUST THE PRINTER AND ';RET5:INPUT' ',R$:POKE 31150 
PRINT ST$:PRINT TITLE1$:PRINT ST§ 
FOR 1 =1 T0 RECL:PRINT USING“?##';X(11; 
SET 3 2.X(I) 
IF CUI(R$)>0 THEN 00T0 3300 
PR1. ' N0 0ATA'100T0 3450 
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3300 PRINT USING" 3':CUI<R$) 
2450 IF JPT=3 THET 3490 
3460 IF 0P08103<20 THBT 3490 
EJTJ 39INT:PRI1 “00 700 EQNT T0 CONTINUE '::GOSUB 300:1F Z$=‘1' THEN 3530 
3480 HONE:PRINT 3T$:PEINT TITLEI$:PRINT ST3 
3490 NEXT 
3500 IF 0PT=2 THEN PRINT:PRINT REBHINPUT ' ‘,R3:PRINT:00T0 3530 
3510 PRINT:PRINT ST$:FOR P=1 T0 10:PRINT:NEXT 
3520 POKE 3,149: EUR 3:1 T0 5:8EEP 10i0,10:NEXT 
3530 ERASE X:00T0 1000 
4000 CLEAR:HME:WA§ 12 
4010 PRINT SPC<33)'STANO BY )>)>>>';:RUN'START.#01' 
100 YEN *** STATUS REPGRT PROGRAM§§ 
110 E1 ERROR 00T0 13 
12 SOTO 160 
130 BEEP 50,50:BEEP 50,50 
'1 PRINT:PRINT'0PERATOR ERROR...“ 
150 EUR T=1 T0 1000:NEXT:00T0 2320

I 

160 OPEN'R',02,'B:FOATA1',22:FIELO#2,2 SS TL3,2 AS CF3,2 AS NE$,Z AS HA$,2 AS 
000$,2 AS LEASE$,2 AS RPP$,2 AS SLO§,2 AS BRIDSYZ AS 0P$,2 AS GNNS 

170 0PEN'R',31,“B:SSUIT',8:FIELD#1,2 AS XYZ$.2 AS PPR$,2 AS FLHSS,2 AS HTS 
200 ST$=STRINO$(80,42) 
550 HUMEzPRINTzPRINT CHR$(7): 
560 INPUT'TYP IN LAST T00 NUSBERS OF THE YEAR AS IN 19..‘;YN 
370 IF TN>99 THEN PRINT'URGNG NUSBERS':00T0 550 
550 YMF=YN~5 
590 HONE:UTAB 12:PRINT SPDCZSI'PLENSE GRIT (APPRUX. 1.5 MIN.)' 
:00 U=1:TI$=0:N=0:TAA=0:C=0:TSR=0:0T=0:XX=0 
1510 GETHLU 
$15 IF EDFIE) THEN 00T0 1370 
520 HR =£VI<Hés)*.1 
630 IF CUI<TL$)<1 THEN GOTO 220 
540 TA=TA+HAMX=>CGI 
F00 APPECUI(APP$) 
710 IF APP=4 THEN 00808 300 
720 U=U+1:00T0 610 
300 1M+11TM=TM+M 
310 SL =£UI(SLD$) 
320 YEAR=SLO-1(INT(SLO*.01))*100) 
330 IF YEAR=>YNF THEN C=C+1:TSA=TSA+HA 
840 RETURN 
1000 HUNEzPRINT'DO YOU NNHT A PRINT°00T OF THIS DATA <Y/N'::0ET 23 
1010 IF Z§='N' 0R 2$=‘Y' THEN 1020 ELSE 1000 
1020 IF Z$='N' THEN 000:7:60T0 1240 
1200 HONE:FOR B=1 T0 3:8EEP 10*B,25:NEXT 
1210 PRINT CHR§(7) 
1220 PRINT“ ADJUST THE PRINTER AND PRESS RETURN T0 CCNTINUE“:INPUT‘ '.RS: 
1230 PUKE 3,150 
1240 HGSE:PRINT ST$:PRINT 
125 PRINT SPC<30)'STATUS REPORT':PRINT 
1250 PRINT 5T3:PRINT:PRINT

10 
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' 

1380 
1390 
1900 
1930 IF CCC=7 THEN PRINT:PRINT'PRESS RETURN TO EWINUE'HINPUT' ' 35 
1935 
1940 
1950 

3R]HT“TWBER 0F HELDS IN THE PROGRM: ‘;)0( TAB(50) 
JREIT"TU'TAL AREA HA): ’:T :PRIITT:PRIHT 
PRITTT“?1L1HBER 13F QPPRDUED FIELDS: “:N TAB(50) 
FRINT‘TJTAL FREE {HA}: ’:TM:PRIITT:PRINT 
PRINT "NUMBER OF SLUDBED FIELDS (LAST 5 YEARS): ':C T191860) 
PRINT" TDTEL AREA (HA): 'TTEA1PRINT:PRINT 
PRINT 'NUHBER 0F FIELDS MILABLE :DR SPREDING: “34-0 
BOTO 1930 
U=1 
00:0 
GUTO 1440 
Y=CUIIIXYZ$) :HIN'INN .001?!) :SP=INT((Y°1000 *HINH.01) 
Slj‘FZNTI. 's’ 'l“(*1000*l£IN)-IUU*SP)*.1I 
FALL=Y~1 1000141011“ 1 00*SP+ 1 0568091) :REIUM 
GET-11,0 
1F 50%) THEN 1000 
00303 1410 
GET 12.0:IF fiJI<TL—5)<1 THEN 1890 
IF LIIN=1 THEN w1=w1+1100T0 1590 
IF 101N=2 THBT m2=012+1=5m0 1590 
I F 001:3 THEN wkwmmm 0 1590 
IF UIN=4 THEN 1304:1114” :GUT 0 1590 
IF 001:5 THEN w5=1115+1z130T0 1590 
:F EJIN=6 THEN Udé=006+1zPDTO 1590 
IF 011:? THEN m7=017+1=001°0 1590 
IF 001:8 THEN we=ws+1mom 1590 
IF 11111:? THEN m9=019+1:130‘r0 1590 
00m 1610 
IF SP=1 THE‘T CSI=CSl+1200T0 1690 
IF 39:2 THEN CS2=032+1:00T0 1690 
IF SP=3 THEN CSB=CSS+I=GOT0 1690 
IF 89:4 THEN CS4=CS4+1:GDTO 1690 
IF SP=5 THEN CSS=CSS+1:GOT0 1690 
IF SF=6 THEN CS6=CS6+1:00T 0 1690 
IF SP=7 THEN CS7=CS7+1¢00T0 1690 
IF 8F=8 THEN 238=CSS+1:00T0 1690 
IF 3F=9 THEN CS9=CS9+I=00T0 1690 
:‘TOP 

1F SL01=0 THEN 311=SH+1=00T0 1790 
IF 3101:: THEN m1=s¢11m0m0 1790 
IF 31:11:? THEN 502=SHZ+1:00T0 1790 
IF 801:9 THEN SH?=§19+1:00T 0 1790 
IF FALL=0 THEN CF=CF+1:00T 0 1390 
IF FALL=1 THEN CF1=0F1+1:0070 1890 
IF FALL=2 THEN CF2=CF2+1100T0 1890 
IF FALL=9 THEN CF9=CF9+1:00T0 1990 
‘v"=U+1 

00T0 1440 

PRINTzFRIHT 
PRINT STRIHGMSUAS) 
PRINT "TEL-033 HINTER SPRING 
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new 

1960 
1170 
1200 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2100 
2170 
2100 
2200 
2300 
2310 
2320 
2325 
2330 
110 
P7 

130 
I40 
300 
BIO 
320 
330 
400 

PRINT STRINGS(OO.45) 
PRINT 
PRINT ‘ 0'; 
DRINT‘ NA NA';:PRINT USINO' 03:3 ##0#‘:SN.£F 
PRINT ‘ 1‘; 

PRINT USING' #389 RR§§ #909 3%3R';CN1,CSI.SN1.CFI 
PRINT ' 2'; 

PRINT USING' Sfififi 034% #380 3008';CN2,032,8N2,CP2 
PRINT ' 3'; 

PRINT USING' ma 3m ';CN3,CS3;:PRINI" Na Né' 
PRINT ' 4'; 
PRINT USING' #003 ##8#‘;CN4,CS4;:PRINT' NA :0? 
PRINT ' 5'; 
PRINT USING' #0## 33R§';CN5,CSS;:PRINT' N0 N0” 
PRINT ' 6'; 

PRINT USING' ##flfl RRPR‘;CN6,CS£;:PRINT' NA Na“ 
PRINT ' 7'; 
PRINT USING' #933 2803';CU7,CS7;:PRINT' NA NA' 

PRINT ' 8'; 
PRINT USING' #003 ##8#‘;W8,CSS;:PRINT' NA NA" 

PRINT ' 9'; 
PRINT USING' #038 #880 388% ##3#‘;CU9‘CSP,EN9,0F9 
PRINT STRING$(BO,45) 
IF CCC=7 THEN 2310 
POKE 3.149:FOR X=I TO 10 :PRINT:NEXT: 
FOR 8:1 TO 5:8EEP 5*8,IO:NEXT 
PRINT:PRINT'PRESS RETURN TO CONTINUE';:INPUT‘ “,RS 
CLEARmONENTAB 12 
PRINT SPC133)'STAND BY )>>)>>';:RUN'START.ROI' 

ON ERROR OOTO 130 
SOTO 400 
BEEP SO,50:BEEP 50,50:PRINT:PRINT'OPERATOR ERROR . . .

' 

FOR U=l TO 1000:NEXT:BOTO 4500 
BEEP 50,IO 
PRINT ’Y/N'; 
SET 23:1F ZS=‘Y“ 0R ZS=‘N' THEN 330 ELSE 320 
PRINT Z$:PRINT:RETURN 
OPEN 'R'.#1.“3:TRANS',13:FIELD§I.2 AS KNSE 2 AS KE?. 2 RS SNOS. 

3 ACS. 2 AS Léfi 
OPEN ‘R',32.'B:FDATAI',22:FIELD#2,2 AS TL$,2 RS CFSVZ NS NE§,2 NS Hé$,2 98 3883.2 NS LEASE§,Z AS APP§,2 AS 3LD§.2 AS SRZO§ 410 

500 
310 
520 

RET$=‘PRESS RETURN TO CONTINUEi 
STE=STRING$£OO,42) 
OISi='OISTANCE TO:' 

A-7l 

2 AS 3E33. 2 ES RU3‘ 2 98 N15. 2 A3 3E$. 2 a 

53 IRfi=' IST END 3RD 4TH 5TH 6TH PTH 3TH 9TH IOTHIITHI2THISTHI4THI§THI6THI7THISTHIPTH20TH' 
600 TITLEI$='RD CUOR NORTH EAST SN QAK SE OAK BURL HILTON GEDRGT 
700 
710 
723 
P30 
740 
750 
730 

HONEzPRINT 3T$1PRINT 
PRINT SPC(3U)'TRQNSPORTATION SYSTEN':PRINT 
PRINT ST3:PRINT 
PRINT SPC(27)'I. ENTER OATA':PRINT' 
PRINT SP i273'2. DISPLAY DATA ON SEREEN':PRINT 
PRINT SPCIEPI'S. PRINT OATA':PRINT 
PRINT SPCIE7I'4. OETERNINE NAULAGE DISTANCE‘IPIL 

LRGOGN'



A=72 

:70 00.1111 300127115. 01111 1:10 000000110011. 
001111 20011711101111 00013011011100 0011111- 

700 000 0:1 10 5000 
1211111010111 10111031=0111011 020 0150 0010150103140 

010 10 100110111001101 111011 030 
2201101110010 10 11101100 
030 1111101111 001 0010 1000, 2000, 2000, 3000, 4500 
1010 1110111 '0000 1300001111110 1111113001 500 
1020 10 00132 111011 0111111 "000110 11111001010010 1010 
1030 01111111111001 0100111 1011 0,111 

1040 10 111005 11101 0111111 0101110 1111100010010 1030 
1050 0011111111001 0101 1011 1.110 
1000 10 10.1.10 111011 001111 11100110 11111001110010 1050 
1070 01111111001111 0101 
1000 1110111 0.11. 0011111110: {.0110 
1090 10 sums 11101 001111 1100110 1110100010010 1070 
1100 0011111001111 0101 
1110 111001-00. 1111111111101 ',300 
1120 10 500>00 111011 0111111 111111110 1111100010010 1100 
1130 0011111001111 0100 
1140 1110111 0110111101011 200 
1100 10 01075 111011 001111 "1111010 1111100010010 1130 
1100 0011111001111 0101: 
1170 111001 111111011: 301 

'1100 10 111140 111011 001111 "1100110 1111100010010 1100 *- 

1190 0011111001111 0100 
1200 111001 100000101011 -,00 
1210 10 00>05 111011 001111 11101110 1111100010010 1190 
1220 0011111001111 0100 
1230 1110111 01311111 um: ‘ 

1210 10 110.100 111011 001111 1101110 11111001150010 122 
125 0011111001111 0130 
12110 1110111 11000011 1.1.0 
1270 10 111100 111011 001111 "001010 1111100010010 125 
1100 1301 0113:00111011010111001 00001111010910) 
1110 1501 00030101411010110111001 0000:101-1180011101 
1120 1001 0111:1111-110111110111001 1111:101111111101 
1130 1.001 005:111110100110111001 000:101-310011111 
1110 1001 101:1111-111100101 
1500 0111 111,01: 

1550 0011111001111 1111 11000 DATA 10 011100 '11000110 300 
1500 10 2-2-1! 11-1011 0010 1000 
5711 0011010010 700 
2010 0011111001111 '00 1011 100111 0011900011110 00 00110101 0000000 ~ 010-; 
2020 001 111110 00:03- 111011 2030 01,00 10 00:00- 11101 2100 0100 2020 

20 001111 .151 1110111 "511101 000000 111110011 3000111110111 '010 1100000 111110011 -,0002 
2010 10 10001101110002100011 111011 2070 

001111 '101 10110-110010 2000 
2070 001:1 =0002-000111 10111 X(RECLJ 
2000 000 1:1 10 00011x<11=000110001=0001+11110x110010 2100 
2100 0011111000111100111 011011 110111 0000000 <20 10 10.011110101000111 
21:1 10 10001>011<0001<211 1001 2-120 0100 2100



1 

gay——

' 

A,“ 

$120 
3130 
214 
2150 
2130 
3170 
2130 
2190 
2200 
2210 
2230 
2240 
3250 
2260 
aux-tn 
~-A - 

2230 
2290 
2300 
2500 
2510 
2520 
3530 
3540 
7:: 
hill! 

-2560 
’IETI'I .wv 
2500 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3130 
3190 
3300 
an.“ uéAL‘ 

3220 
3230 
3300 
3310 
3320 
333 
3340 
3350 
3360 
3370 
3500 
3513 
1:"! 045 

SEN LIIZRECL) 

FER I=1 T0 RECL 
3 NT NIEstNNi.4*I-3,4)::INFUT ' '.X<E} 

<X<II>0)*¢X(I)=INT(X(I>)J THEN 2170 
?.INT X(I):'IS REJECTED';00T0 2140 
NEXT 
IF 0PT=2 THEN HGHE:00T0 2200 
PRINT CHR$(7):PRINT 'ADJUST THE PRINTER AND';RET$:ZNPUT ' ',R§:90KE 3,150 
PRINT ST$:PRINT TI LEI$:PRINT 3T3 
FOR T=1 T0 REEL 
PRINT USING '---%#';X(I); 
SET HI.X(I) * 
IF CUIIKN$))0 THEN 2270 
PRINT ' N0 DATA':GUTO 2500 
PRINT “SING ‘ ##.#';.I*CUI<HN3); 
PRINT USING ' 38.0 38.0 33.3':.1*CUI(KE$),.1*CUI(3003),.I*CUI(SED$); 
PRINT USING ‘ 03.0 30.3 03.0";.1*CVI(BU$)!.1*CUI(H15),.I¥CUI(GE$); 
PRINT USING ' 38.3 3%.3';.1*001£AC$),.1*EUI(LAS) 
IF OPT=3 THEN 2540 
IF 0P08i0)<20 THEN 2540 
PRINT:PRINT '00 YOU RANT T0 CGWTINUE';:00$UB 300:1F lsa'N‘ THEN 2580 
HGNEzRRINT STS:PRINT TITLEIS:PRINT 3T3 

A') 

TH 

23 

NEXT 
IF 0FT=2 THEN PRINT:PRINT RET$,:INPUT ' ‘.R$:PRINT:00T0 2500 
EUR T=1 T0 10:PRINT2NEXT , 

PBKE 3,149tFOR T=1 T0 5:3'5? 10*T,10:NEXT 
ERASE X:00T0 700 
HGflEtPRINT ST$1PRINT 390(261'TRANSPORTATIDN SYSTEH‘IPRINT ST$ 
PRINT ‘ 

PRINT SPCI361‘*** SLUDGE SOURCE *ii'ipRINT 
PRINT 3PC(27)'1. BURLINGTUH':PRINT 
PRINT SPC(2?I'2. SN 09KUILLE‘:PRINT 
PRINT SPC(27)'3. SE 0AKUILLE':PRINT 
PRINT 3PC(27)'4. NILTGH'1PRINT 
PRINT 3PC(27)'5. 0EORBETONN':PRINT 
PRINT SPCIZ7I'6. A Tu ":PRINT 
PRINT SPCIZ7I'7. hAGOflN':PRINT 
PRINT CHR$<7ItINPUT 'HHICH 0PT10N “.N 
IF 0)? THEN PRINT 'NR600 NUMBER':00T0 3000 
PRINT:PRINT 'ARE YOU SURE? ';:GDSUB 300 
IF Z$='N' THEN 3000 
IF 0:1 THEN SN=7.5:SE=39.7:60T0 3500 
IF N=2 THEN SN=19.1:SE=48.9:00T0 3500 
IF 3:3 THEN SN=26.7:3E=52.1:00T0 3500 
IF N=4 THEN SN=29. :3 = 3.3:00T0 3500 
IF i=5 THEN SN=44. : 

' ' .9:00T0 3500 
E 3 

Sc=32 
SE=21.7:00T0 3500 
:‘44

9

3 

IF N=6 THEN SN=43.9 
5 S’— .1:00T0 3500 IF 0:7 THEN S‘v‘=21. 

EGTU 3000 
H0fiE:PRINT ST‘3:PRINT 3PC(2$)'TRANSI30RTATIGI SYSTEH‘:PRINT 3T3:PRINT 
FRINT SPCI26)'*** SLUDSE DESTINATIBN **§':PRINT 
INPUT IENTER 0mm NLHBER 0F I:IELI): '_. 0 

u
v 

v
r 
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5:: Jud 
3550 
3610 
3020 
3650 
3700 
3710 
3720 
3750 
3760 
3770 
3780 
3790 
3300 
3010 
332 
3830 
3040 
3850 
3905 
3910 
3920 
3940 
3950 
3970 
3900 
3990 
4000 
4010 
4020 
4030 
4100 
4110 
4120 
4130 
4200 
in.” “Liu 
Ia - 
4413 
4220 
4230 
4240 
4500 
4510 

HUNE:UTAB 12:PRINT SPCfiZSI'PLEASE BAIT FOR DATA SDRTING’ 
SET $2.0 
NE=CUI(NE$):IF NE>0 THEN 3650 
HONE:PRINT 'COORDINATES 0F FIELD RRE 0,0: DISTANCE QNWVOT 3E 0ETERNINEO'180T0 7L3 
0N=INT(.01*NE):0E=NE-100*DN 
3NA=0N+?:DNS=DN-7 
0E9=DE+7=DES=DE~7 
X=0 
FUR 1:1 T0 32 
GET 31,1 
RCN=£UI(KN$)*.1:RCE=CUI(KE$)*.1 
IF RCN<DNA 9ND REN>0NS THEN 3790 ELSE 3850 
IF QCEIDEA AND RCE)0ES THEN 3800 ELSE 3850 
Q=0N-RCN:B=0E-RCE 
C=<Q*Q)+(8*B):T=SQH(D) 
IF X: THEN 3840 
IF Y<=X THEN 3840 ELSE 3850 ’NEXT 
X=Y=ZZ=I 
NEXT 
GET #1,ZZ:RCN=CVI(KNS)*.1:RDE=CUI(KE$)§.1 
fil=§1-RCN:81=5E‘HCE 
01=fél*91)+(81§81):Y1=SGR(81) 
AZ=81“1-01‘1 :BfiSE-DE 
02=1A2*92)+€32*82):12=50R(82 
IF U=1 THEN HD=CUI(EU$):PP$='BURL1NGT8N':GUTO 4100 
IF 3:2 THEN HD=UJI1EUO§):PP$=‘S.H. EQ.’ LLE'150T0 4100 
IF H=3 THEN HD=CUI1SE05):PP$='S.E. 0AKUILLE‘:BUTO 4100 
IF 0:4 THEN H0=CUI(HI$):PP§=‘HILTCN':00T0 4100 
IF 0:5 THEN HD=£UIIBE$1:PFS=‘0EQRGETUJ¥':00T0 4100 
IF N=6 THEN H0=CUI(AC$):PP$='QCTON'100T0 4100 
IF 10:7 THEN H0=CUIILA§):PP$='LAGUCB‘I'100T0 4100 
IF 11>Y2 THEN 4120 
#(HD*.1)+X:GUTD 4200 
AA=(HD*.1)-X 
fiA=INTiAA1 
iGfiE:PRENT STizPRINT 'TRANSFQRTQTIGN SYSTEH':PRINT ST$:PRINT 
FRINT aTHE HAULRGE DISTANCE FRDH THE SOURCE :‘;PP§;‘ T0 FIELD: '; D;‘ IS: ': 
PRINT USINB'§S§': ;:PR1NT' KH.‘ 
PRINT:PRINT iTHE CLSSEST RQAD CSGHDIhfiTE IS: ‘; ZZ 
PRINT:PRINT RET3;:INPUT' ',R$ 
00T0 700 
SILEQRzHMEtUTAB 12:11TAB 30 
PRINT'STAND BY }>>>>';:LBAD‘START.#01',R
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1.0 INTRODUCTION 

1.1 General Information 

The SLUDGE MANAGEMENT SYSTEM is a set of computer programs that 
maintain and sort data files to assist in the: 

a) process control in sewage treatment plants, and 
b) utilization of sewage sludge on agricultural lands. 

The software is developed for an Apple II Plus, 48K computer with a 

CP/M operating system [system includes a 16K1nemory card (slot 0), 
two disk drives with controller card (slot 6) monitor (crt), printer 

with interface card (slot 1), and 2—80 softcard (slot 4)]. 

The system is supplied on four 5 1/4" floppy disks. DISK # 1 contains 

the program to start the system. DISK # 2 contains programs for 

sludge utilization. DISK # 3 contains all the data files used for the 

sludge utilization system and DISKi¢4 handles sludge quantity and 
quality for all sludge storage locations in-plant and off—site. DISK 

# 4 contains both program files and data files. 

1.2 General System Operations 

1) Responses to all questions which offer a choice of two 

letters (eg. Y/N, etc, need only the necessary key to be 

depressed to executeL 

2) Responses to all "which option?" questions displayed with 

program menus need only the necessary key to be depressed 

to execute. 

3) All other requests for information or action require the 

response to be concluded by depressing the (RETURN) key to 

indicate the end of data entry.



4) 

5) 

6) 

L3 

1) 

3) 

Whenever possible, the programs provided on the disks con— 

tain rational checks to protect against reasonable errors. 

Appropriate messages accompany input rejection in these 

cases. 

At certain key events in program execution, audio signals 

are provided to alert the system operator. 

Prior to any output printing, the program provides an 

operator controlled pause for adjustment of the printer, 

paper,etc. 

System Start—up 

Insert DISK # l in upper disk drive (A: or 1); Make sure 
that the drive door is closed! 

Boot the disk by turning on the computer, screen monitor 
and printer. 

The system will automatically start up and load the disk 
control program. 

After some introductory information, the following message will 

appear on the screen: 

*****k*************************************************************** 

SLUDGE MANAGEMENT 

********************************************************************* 

THIS IS THE STARTING SYSTEM 

PRESS <A> FOR 'SLUDGE AND PLANT INFORMATION DISK' 

OR (B) FOR 'AGRICULTURAL UTILIZATION DISK' 

WHICH OPTION?



Depressing the (A) key will result in the following message: 

INSERT DISK # 4 IN DRIVE A 

AND PRESS (RETURN) TO CONTINUE 

Option (A) (sludge and plant information disk) will be discussed in 

section SJL
+ 

Option <B> will give the message: 

INSERT DISK # 2 IN DRIVE A 

AND DISK # 3 IN DRIVE B 

PRESS (RETURN) TO CONTINUE. 

The insertion of the wrong disks in the disk drives following the 
selection of Ator B will cause the system to shut down, forcing the 

operator to re—boot the disk. 

L4 Agricultural Utilization Disk 

DISK # 2 contains all the programs used for agricultural utilization. 

DISK # 3 contains all the data files. 

The main menu offers the following options. 

A. DATA ENTRY PROGRAMS. (section 2.0) 

B. SHORT TERM FIELD SELECTION. (section 3.0) 

C. REPORTING AND INITIALIZING. (section 4.0) 

By depressing <ESC> the user is given two options: 

- exit the system, 

- return to DISK # 4. 
(Sludge and plant information disk.)



2.0 DATA ENTRY PROGRAMS 

Option A, data entry programs, offers a menu with the following 
programs: 

A. OPERATOR/OWNER DATA 
B. TASK l AND/0R TASK 2 
C. CROP PLAN DATA 
D. CROP INFORMATION 
E. EDIT PROGRAM 
F. RESTRICTED AREAS 
G. SOIL METAL DATA 
H. OPERATOR RANKING 

OR <ESC> TO DISK # 2 MAIN MENU. 

All the programs guide the user to the appropriate section of the 

program by the use of menus. From each menu, the user may select an 

option number by a single key-stroke (no return necessary). 

Each program conclusion returns the user to the DISK # 2 main menu. 

All programs, except E (Edit Program), have options to: 

ENTER DATA 
DISPLAY DATA ON SCREEN 
PRINT DATA 
EXIT THE PROGRAM 

2.1 A.Operator/Owner Data 

This program handles information about farm operators and landowners 

and includes their addresses, postal codes and phone numbers. The 

program places this information in a data file called "OP/OWN". Names 

or addresses cannot be longer than 20 letters (spaces included). 

The program menu offers the following options: 

1) ENTER DATA 
2) PRINT ALPHABETIZED LIST 
3) PRINT SORTED NUMERIC LIST 
4) DISPLAY ALPHABETIZED LIST 
5) DISPLAY SORTED NUMERIC LIST 
6) EXIT THE PROGRAM



Each owner or farm operator involved in the program is assigned a 

specific number by the person entering the data. The data entry 

occurs through a question and answer procedure. 

First an "OPERATOR/OWNER" number is requested. After this, the last 

name should be entered, followed by the initials (no periods or- 

commas). A check is made to see if the name has been entered before. 

The’address, city, postal code and phone number should be entered 

accordingly. After each data entry the <RETURN> key is required to 

be depressed. 

The program is able to provide the system operator with an alpha- 

betized listing by name or a sorted numeric listing of the data by 

operator/owner number. 

This program will not be used frequently. After the first entries 

have been made, the program should only be used when new operators or 

owners are to be added, or previously entered data is to be changed. 

2.2 B. Task 1 and/or Task 2 

The program either directs the system operator to the menus of TASK l 

or TASK 2 or allows screen display or printed "readable English" 

reports of the data in TASK.lor TASK 2. 

TASK 1 

TASK 1 has a data file called "FDATAl". The program stores general 

information such as field size, owner, operator, lot and concession 

number, etc. Each field is given a specific number (datum number) by 

the person entering the data. The program offers four options for 

handling the data entered from the data entry sheets.



~~ ~~~~~~~~~~~~~ ~~~ 
~~~~ 
~~~~~~ 

~~ 
~~~ 
~~~ 
~~~~ 

Option 1 - Enter Data 

Data should be entered according to the appropriate data entry sheet 

form (see Appendix 1). The program requests the name and number of 

the farm operator. After this number is entered, the screen will 

display a data entry line to assist in accurate entry of the data. 

The program has a built-in system to flag information outside of nor-= 

maliy anticipated ranges. This gives the system operator the oppor- 

tunity to correct obvious errors in the data during entry. 

This section concludes with the option to enter additional data or 

revert to the program menu. 

Options 2 & 3 - Data Output 

The program outputs from the data entered from the data entry sheet 

forms by printing it on paper or by displaying it on the screen. The 

output can be provided in consecutively numbered records or randomly 

selected records (maximum 20). Column headings for data output are 

as follows: 

FILE - datum number 
TWP - township 
LOT - lot number 
CON — concession number 
FLD - field number (assigned) 

KMN - kilometers north 
> co—ordinates 

KME — kilometers east 

~~ ~~~ ~~ ~~ GRID 
OP# 
OWN# 

AREA - field area in hectares 
ACCESS - seasonal access factors 
LEASE - leass expiry date 
APP - approval status 
SLUDGE date field was last sludged~ grid number operator number (farmer) 

owner number



Option 4 — Exit the Program 

Returns to main disk menu for further operations. 

TASK 2 

The program, TASK 2,is similar to the TASK.lprograuL It has a data 

file called "FDATAZ". The program stores information about each 
field's soil characteristics such as depth to bedrock, phosphorus 

content,pH,etc. 

A specific number has already been given to each field in TASK l. The 

program offers four options for handling data entered from the data 

entry sheet. 

1) ENTER DATA 
2) DISPLAY DATA ON SCREEN 
3) PRINT DATA 
4) EXIT THE SYSTEM 

Option 1 - Enter Data 

Data should be entered according to the appropriate data entry sheet 

(see Appendix 2). The program requests a datum number.After this 
number is entered, the screen will display a data entry line to 

assist in accurate entry of the data. This section of the program 

also contains a large number of checks to minimize incorrect data 

entry. The data can be corrected during data entry. This section 

concludes with the option to enter additional data or revert to the 

program menu. 

Options 2,3 and 4 are exactly the same as in TASK l. 

The column headings for the data output are as follows: 

FLD - datum number 
WELL - distance to well 
GW - depth to groundwater



~~ ~~~~~~ ~~~ ~~ 
~~~~~~~~ 
~~~~~ 
~~~~ ~~ 
~~ 

SW — distance to surface water 
ROC - distance to bedrock 
HOU — distance to house 

RA - distance to residential area 
CAB — soil capability 
TYP — soil type 

PER - permeability 
SL - slape

_ 

PHO — phosphorus level in the soil 

PH — soil pH 
? R0 - runoff/erosion into watercourse 

TD - tile drained 

LSP — spring access date 
FLO - flooded in which part of the year 
WSTA - weather station 

2.3 C. Crop Plan Data 

The program has a data file called "CDATA". It stores information 

about what crop is grown each year on each field and indicates which 

year the farmer would like to have sludge applied. 

The program setup is similar to TASRll and TASK 2 in that it offers 

the same options for the handling of data. 

Data is entered according to the appropriate data entry sheet form 

(see Appendix 3). This data is only requested when a farmer has 

fields approved for sludge spreading. 

2.4 D. Crop Information 

This program has a data file called "CROPINFO". It stores information 

about crops, including: 

planting dates, 
harvesting dates, 
nutrient requirements, and 
yields. 

The program setup is similar to TASK land TASK ZiJIthat it offers 

the same options for handling data. Each crop is given a specific



number. Data is entered according to the data entry sheet form (see 

Appendix 4% The data is checked to minimize entry of incorrect 

data. The program gives the computer operator the opportunity to 

correct data during entry. 

This file will be considerably smaller than most other files as there 

is a relatively small number of crops for which data will be stored. 

2.5 E. Edit Program 

The edit program has no data file. It does not store information. It 

assists the operator in updating previously entered data. The follow“ 

ing items of TASK l and TASK 2 can be edited. 

1. APP (approval status) 
2. SLD (sludge date) 
3. PRO (phosphorus) 
4. pH (soil pH) 
5. SEASONAL ACCESS FACTORS 
6. LEASE EXPIRY DATE 
7. OPERATOR NUMBER (farmer) 

The system operator is requested to enter the fieId datum number for 

which the data is to be updated. After this, the screen displays the 

existing data for the selected field. The operator is asked to enter 

the new data. Before the new data is written to the appropriate file, 

the operator has the opportunity to cancel the action if necessary. 

2.6 F. Restricted Areas 

This program stores information about restricted areas.No sludge 

should be spread in restricted areas until consideration has been 

given to specific conditions that may have to be met. Restrictions 

may include: 

* Municipal bylaws 

* Residential or non—farm areas



* Environmentally sensitive areas: 
— ecological constraints 
— wetlands 
- unsuitable overburden 
— high yield wells 

* Complaints 

The program offers a menu that allows the system operator to enter 

data or to print the entered data. 

Data should be entered according to the data entry sheet (see 

Appendix 5). The program requests the restriction number. Each 

restricted area has its own number. After the number is entered, the 

screen will display a data entry line to assist in accurate entry of 

the data. The data consists of co—ordinate, restriction distance and 

restriction classes. 

The program also offers an option to determine in which restricted 

area(s) a certain field occurs. 

2.7 G. Soil Metal Data 

This program stores information about soil metal concentrations for 

eleven metals in each of the grid areas. Data can be entered and 

reviewed. The program will automatically determine if the metal 

content is above the value as recommended in the "Guidelines for 

Sewage Sludge Utilization on Agricultural Lands". Data should be 

entered according to the data entry sheet (see Appendix 6). 

2.8 H. Operator Ranking 

This program has the same options as the previous programs. It stores 

information about the ranking number of a farm operator. The ranking 

number indicates how often a farm operator is likely to be assured of
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sludge on a future commitment. The ranking system is to be set up by 

the region (e.g. There might be farmers who will receive commitments 

for future sludge every year while others may receive the commitment 

for future sludge every other year, etcL The program offers a menu 

that allows the system operator to enter data or to print the entered 

data.



3.0 SHORT TERM FIELD SELECTION 

This program determines acceptable fields for sludge application. 

There are four different methods of field selection: 

1. FARMER 
2. FIELD 
3. LOCATION 
4. ALL WINTER FIELDS 

The options 1, 2 and 3 follow a sub-routine whereby the system opera- 

tor+identifies the season and certain weather conditions (precipi- 

tation and rainfall). This is done to determine acceptable fields 

for these specific conditions. 

The program checks whether the fields have been sludged before and 

provides information on seasonal class and possible constraints. 

There are ten different seasonal Suitability classes. 

1- NO RESTRICTIONS, INCLUDES FROZEN GROUND 
2- SETBACK , INCLUDES FROZEN 
3- NO RESTRICTIONS, EXCLUDES FROZEN 
4- NO RESTRICTIONS, EXCLUDES FROZEN, SOIL LOADING 
5- FROZEN OK, BUT SOIL LOADING 
6- SETBACK, EXCLUDES FROZEN 
7- SETBACK, FROZEN (ELSE SOIL LOADING) 
8- SETBACK, EXCLUDES FROZEN, SOIL LOADING 
9- REJECT 
0— SPECIAL CONDITIONS (sludge has to be injected.)

* SETBACK: Total area of field is not suitable for sludge applica- 
tion because of separation distance from a stream. 

Possible weather conditions for-each season are shown in Table 3.1. 

The system operator is asked if more explanatory information about 

seasonal class and possible constraints are required (see Appendix 

7). 

Method 1 - FARMER 

After the system operator enters the farm operator/owner 

number, the program produces all of the datum numbers for fields 
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operated by the requested farmer, with additional information des— 

cribing the acceptability of the fields for sludge application. The 

system operator can continue or request more information on specific 

fields (as shown in Appendix 7). 

Method 2 — FIELD 

By entering the datum number for the field, the program produces all 
—> 

the above information for this field. The system operator can 

continue or request more information. 

Method 3 - LOCATION 

This method is used when spreading fields are required in a certain 

area (e.g. where the terragator is spreading). The northing and 

easting co—ordinates at the desired location and a radius must be 

entered to determine the fields located within the circumscribing 

square. 

Method 4 - ALL WINTER FIELDS 

This program automatically provides all the suitable winter fields. 

It also provides information about the seasonal class, size, approval 

status and indicates whether the field has already been sludged (see 

Appendix 8).
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TABLE 3.1 

POSSIBLE WEATHER CONDITIONS 

PART A 

WEATHER 
SEASON TEMPERATURE PRECIPITATION CONDITIONS 

~_f"”—’_’flfl,—dry A 
WINTER—a\‘\“‘\\Nwarm wet/normal B 

cold/normal C 
4» 

SPRING cold C 
:::;marm/normal dry D 

:::wet/normal E 

SUMMER/FALL F 

PART B 

For each weather condition, the following seasonal suitability 
classes are acceptable. 

SEASON WEATHER ACCEPTABLE UNACCEPT-= 
CONDITION ABLE 

WINTER A 1,2,3,4 9 0 not applicable. 
5,6,7,8 

B 1,2,3,6 4,5,7,8,9 0 not applicable. 

C l,2,4,5,7 3,6,9 0 not applicable. 

SPRING C l,2,4,5,7,8 3,6,9 0 not applicable. 

D 3,4,6,8 9 0,1,2,5,7 not 
applicable. 

E 3,6 4,8,9 0,1,2,5,7 not 
applicable. 

SUMMER/FALL F 0,1,2 9 3,4,5,6,7,8 not 
applicable.



4.0 REPORTING, INITIALIZING 

This option offers the following menu: 

A. FARMERS REPORT 
B. STATUS REPORT 
C. INITIALIZE SEASONAL SUITABILITY, PH, PHOSPHORUS, ETC. 
D. INITIALIZE SOIL METALS 
E. TRANSPORTATION DISTANCES 
F. FIELD APPROVAL TEST

+ 
4.1 Farmer's Report 

This program does not have a data file. It does not store infor— 

mation. It interprets numerical data, entered through Task 1 and 

Task 2 into words, and prints a readable report (see Appendix 9). 

This report can be sent to the farmer to confirm that the entered 

information is correct. Not all the data contained in Task 1 and 

Task.2 need be reported for this purpose as_some of it is not known 

to the farmer: 

e.g.- weather station, 
- grid number, 
— co-ordinates, etc. 

By entering the datum number of a field, the farmer's report is 

automatically printed. After execution, an option for more data 

output occurs;'Y'permits further data output;'N'reverts to the 

main disk menu. 

4.2 Status Report 

This program produces a report for the system operator. It provides 

information about: 

a) Number of fields in the program and their total area; 
b) Number of approved fields and their total area; 
c) Number of sludged fields (last 5 years) and their total area; 
d) Number of fields available for spreading and their total area; 
e) Number of fields in each seasonal class. 
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This program does not write data to a file. It uses previously filed 

data. When the program is called up, it automatically prints all the 

statistics (see Appendix 10). The system operator does not need to 

choose from a 'program menu} as with some of the previous programs. 

4.3 Initialize Seasonal Suitability 
pH, Phosphorus, etc. 

Thisiprogram determines the seasonal suitability for each field. It 

registers problems that might occur due to soil pH, phosphorus con- 

tent of soil, etc. It also determines whether or not the fields are 

in a restricted area. 

This program only has to be executed when fields have been added to 

the system or changes have been made. All the data is stored in files 

which will be used when the program "Short Term Field Selection" is 

accessed. The total initializing time of this program is approxi- 

mately 45 minutes. 

4.4 Initialize Soil Metals 

This program determines if a field's soil metals are within the 

recommended "Guidelines for Sewage Sludge Utilization on Agricultural 

Lands". The initializing of this program only needs to be done when 

fields have been added or significant changes have been made. 

4.5 Transportation Distances 

The program offers the following menu: 

1. ENTER DATA 
2. DISPLAY DATA ON SCREEN 
3. PRINT DATA 
4. DETERMINE HAULAGE DISTANCE 
5. EXIT THE PROGRAM
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A haulage route network with major road co—ordinates is established. 

The distances between the sludge sources (including storage sites and 

treatment plants) and the major road co—ordinates are determined. 

OPTION 1 enters this data. 

OPTION 4 determines the haulage distance from the source to the 

field. The system operator is asked to enter the sludge source and 

the field datum number. 

4.6 Field Approval Test 

This program tests spreading sites according to Ministry guidelines 

for the possibility of approval. It identifies the potential problems 

on these sites. 

The following criteria are tested: 

- well 
- groundwater 
- permeability 
— slope 
— surface water 
— bedrock 
— distance to nearest house 
- distance to residential areas 
— phosphorus level 
— soil pH 

The program checks each item separately. It prints the actual value 

and determines if problems might occur. The program requires the 

input of a field datum number to execute. The system operator can 

display the output on the screen or print it on paper. Appendix 11 

gives an example of such outpute



5.0 SLUDGE AND PLANT INFORMATION DISK 
- OPTION A 

INTRODUCTION 

This disk contains data files with information on current and 

historical sludge quality for all sludge storage locations (both 

plants and lagoons/tanks), and information on the storage capacities 

and current volumes in storage for all locations. 

4» 

The disk also contains a number of program files which can access 

these data files and produce the typical reports shown at the end of 

this section. 

OPERATION 

When first accessed, the disk # 4 main menu is displayed from which 

the following selections may be made: 

A. Sludge quality data entry 
B. Sludge annual quality reports 
C. Special quality data reports 
D. Edit sludge quality files 
E. Sludge storage program 
F. Sludge blending calculation 
G. Sludge quantity forecasting 
H. Utilities 

or the user may <ESC> either to go back to the main system menu 

(disk # 1), go to disk # 2/3, or to quit entirely. 

5.1 Sludge Quality Data Entry 

This program permits entry of analytical data for each sludge storage 

location of all parameters for which analysis is done. Disk Option H 

- prepare blank data entry forms may save the user time in entering 

data through this routine. 

It provides significant hints to the user if sludge quality diverges 

from the norm, or indicates potential abnormalities within the
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process. It is able to provide a comparison of the data entered with 

both historical averages and previous data entered. 

CAUTION: This program assumes that a maximum of five data entries 

will be made in any one month for each location. 

Therefore, the user should assemble analytical results for 

all 27 parameters and enter them all at the same time. 

The user is prompted to select a location for which data are to be 

entered. Each parameter name is displayed and the user responds by 

entering the data value. 

If this value is greater than the high acceptable limit or less than 

the low acceptable limit for this parameter, the user is advised, and 

requested to confirm the data be entered or enter a new value in its 

place. 

After all data are entered, each is compared with the previous month 

values and the user advised if new values are more than twice or less 

than half last month's values. If so, the user has the option of 

entering a new value in its place. 

After data entry is complete for a location, the program performs a 

'process reviewh A printed output (see Appendix 12) is provided 

which indicates: 

a: the Z change in each parameter compared with values on file 
for the previous month, and historical averages. 

b: check of certain parameters indicative of digester upset 
conditions. 

c: check volatile solids destruction. 

d: check of certain parameters indicative of excess 
supernating.
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At the conclusion of this report, the user signifies whether these 

data are the final entries for this location for the month. Note 

that while a maximum of five entries per month is permitted, a lesser 

number is acceptable. 

5.2 Sludge Annual Quality Reports 

Allows either screen display or printed reports on various sludge 

qualLty information for any individual location (see Appendix 13% 

The program options are: 

A. Sludge general characteristics 
B. Sludge nutrients 
C. Sludge metals 
D. Ammonia/metal ratios 

or <ESC> to the disk 4 main menu. 

After selecting a report type, the user selects the location for 

which this report is required. 

Report formats are all identical and show the values for the 

preceding twelve months and running averages for each parameter. 

5.3 Special Quality Data Reports 

Allows either screen display or printed (see Appendix 14) reports on 

various sludge quality information for all locations. This program 

is complementary to option 5.2. 

The program options are: 

A. general characteristics 
B. sludge nutrients 
C. sludge metals 

or <ESC> to the disk 4 main menu. 

After selecting a report type, the user then selects the record



within a block (see Table 5.1)and this information is produced 
for 

each sludge storage location. 

5.4 Edit Sludge Quality Files 

This permits the user to correct wrong data or adjust the 
various 

bits of information in the file to reflect process changes, 
etc. 

The program options are: 

.A. Metals data file 
B. General characteristics data file 
C. Nutrients data file 

or <ESC> to the disk 4 main menu. 

Three separate data files are maintained on this disk for 
these types 

of data. Each file is identically constructed in blocks of 22 

records,i.e.plant # lhad data from record 1 to 22, plant # 2 from 

23 to 44, etc. 

The internal construction within a block is shown in the Table 
5.1. 

This construction should be thoroughly understood before any 

alterations are made to the sludge quality files. It is not 

practical to 'user~proof' this program against every conceivable way 

of distorting the information. 

Options A, B, C all function in virtually identical manner. Only a 

typical operation is described. 

ADJUST FILE DATA — CAUTION! 

The sludge storage locations are displayed and the user selects one 

site for adjustment. The user then selects the record within a 

block (A—V equivalent to 1-22) to be modified. NOTE Record U (21) 

cannot be altered.



The values for data within a record are then displayed with the 

parameter names associated with them. Tables 5.2 - 5.4 indicate the 

specific internal construction of each individual record. 

The user is then prompted for each value displayed to enter a new 

value. 

When+all data within that record have been entered the user is 

requested to confirm that they be written to the data file. 

NOTE: THIS PROGRAM SHOULD ONLY BE USED WHEN ITS SIGNIFICANCE IS 

FULLY APPRECIATED. 

Normally the only changes that will need to be made are to records 0 

& P [15 and 16] which represent the high and low values for each 

parameter used to verify acceptable input. 

5.5 Sludge Storage Program 

This permits the user to update edit (correct), or display data 

maintained on the quantity of sludge in storage at the various 

locations. 

NOTE: THIS PROGRAM SHOULD BE USED DAILY, IF POSSIBLE. 

The program options are: 

A. Update of quantities 
B. Adjust file data 
C. Display/print file data 

or <ESC> to the disk 4 main menu. 

A. Update of Quantities 

The name of each storage location is displayed and the user responds 

to the questions 'how much sludge was trucked in from each locationfi
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how much sludge was trucked outfi how many days (sludge production) 

since the previous update; and the current date. If there are no 

data for a particular location, it may be bypassed. 

The 'available sludgefi iJe. the quantity which could be removed from 

the digester without upsetting the process, is then adjusted by 

adding the average daily sludge production, the quantity available 

previously in storage and the net difference in quantity trucked in. 

A check is made to ensure that the calculated quantity in storage is 

neither greater than 100% of the total storage capacity, nor less 

than 0% of that capacity. (Note that this is possible since the 

inflow of sludge to the digester is an assumed quantity — see option 

B for correction). In either case, the user is advised, and offered 

the opportunity of correcting his input. 

Based on the quality of sludge at each storage location, a mass 

balance is performed to determine the new quality of sludge at each 

particular location, and this new quality is used in future 

calculations. 

This process repeats for all sludge storage locations, then returns 

the user to the program menu° 

B. Adjust File Data 

The user may access the sludge storage file to modify any of the 

four values maintained for each location:= 

1. Daily average sludge input from process 
2. Total available storage capacity 
3. Available sludge quantity 
4. Truck size



It is recommended that item 1 — daily sludge from process — be 

adjusted seasonally to reflect process changes, and that item 3 be 

adjusted monthly by actual measurement of the available sludge 

quantity. 

C. Display/Print File Data 

Either a printed Output (see Appendix 15) or screen display is avail— 

able which shows (for all locations individually): 

storage site location 
date of last data entry 
percent full of available 
average daily site production 
no. of days remaining for storage 
available storage capacity 
no. of truckloads in storage 

5.6 Sludge Blending Program 

This permits the user to calculate the quality of blends of sludge 

from the various storage locations. It also permits the user to 

determine the quantity of a sludge to dilute with a blend of sludges 

to obtain a given quality. The program options are: 

A. Sludge blend calculations 
B. Dilution blend to meet ammonia to metals ratios 

A. Sludge Blend Calculations 

The list of storage sites is displayed and the user enters those 

sites from which sludge is to be used in the blend. 

The user then selects the Z of sludge to be taken from any of these 

locations to produce the composite sludge. Total 2 must be 100%. 

The blending calculation may be conducted using either of two sludge 

quality data sets. One could use the average quality data for 'last 

month' which is based exclusively on laboratory data, or the
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calculated quality in storage for each location which has been 

adjusted to reflect sludge trucked in from other locations. (This 

information is updated to the most recent lab data whenever lab data 

is entered for that location). 

Based on the sludge quality selected, the composite quality and 

ammonia/metal ratios are calculated. Ammonia/metal ratios exceeding 

the guideline limits are flagged in the calculation output. 

When the calculation is completed, either hard copy output (see 

Appendix 16) or screen display of the results is offered. If screen 

display is selected, the user is offered the option of printed output 

later. 

B. Dilution Blend to Meet Ammonia Ratios 

The list of storage sites is displayed and the user enters the source 

sludge to be diluted. The user then selects the diluting sludge(s% 

The total must be 100%. Blending calculations may be conducted using 

the blending option in A when more than one sludge quality data set 

is used. 

The quality of the blend of diluting sludges is calculated and 

displayed. A printed output of the data is also offered. 

After this, the blend quality and ammonia/metal ratios are calculated 

(uses dilution ratio of diluted sludge to diluting sludges of 1:1). 

If required, the calculation can be repeated with further dilutions 

of 1:2, 1:3, etc.



5.7 Sludge Forecasting 

This permits the user to project sludge quantities for each location 

for the next five years, and for ten and twenty years. 

The program options are: 

A. Forecast sludge production 
B. Edit production/population file 
C. Display/print production/population file 

or <ESC> to the disk 4 main menu. 

A. Forecast Sludge Production 

Either a printed output (see Appendix 17) or screen display is avail- 

able which shows (for all locations individually): 

storage site location 
average sludge production in m3/day per 1000 people 
sludge production in m3/day for years 1 — 5, 10, and 20 

and summarizes the Region totals for sludge production. 

A second forecast option is available for any selected location. 

The location is selected and the projected population data displayed. 

The user is prompted to enter a population value and the sludge 

production (daily and yearly) is displayed with an option for another 

forecast. 

B. Edit Production/Population File 

The user may access the population/production file to modify either 

the average daily sludge production per 1000 people for each site, or 

the projected population served by each site in future years. 

This file should be edited at least annually to adjust the sludge 

production rate based on past history, and to update the population 

projections.
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C. Display/Print Production/Population File 

Allows either a printed output (see Appendix 18) or screen display of 

the file data. 

5.8 Utilities 

This program has miscellaneous utility routines which support the 

other programs on disk. The options are: 

A. Prepare sludge quality data entry blanks 
B. Assess sludge quality data entry status 

or <ESC> back to the disk 4 main menu 

A. Prepare Sludge Quality Data Entry Blanks 

To assist the system operator in preparing for data entry, this 

routine provides a printed form for any (see Appendix 19) of the 

storage locations showing the parameter names and the low and high 

acceptable values for each, with a blank for the data to be entered. 

This allows the system operator to note any data abnormalities prior 

to attempting actual data entry, The form can also serve as a hard 

copy record of the data entered (the actual data entry program also 

allows a hard copy to be obtainedL 

B. Sludge Quality Data Entry Status 

As noted in section 5.1, a maximum of five data set entries per month 

is permitted. This reutine allows the system operator to check the 

status of each plant data to determine the number of data sets which 

can be entered for each location in this month.
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10. 

SLUDGE QUALITY DATA ENTRY LOGIC 

Read high/low acceptable limits and previous months data for 
comparison purposes. 

Enter all data and verify correct or adjust values. 

Search records 17 — 21 within apprOpriate block to locate first 
empty transient. 

Write«data to transient. Copy data to record 22 (current 
quality data). 

If not last data for month and data not written to last 
transient (21) then exit data entry. 

Move old data 'down' one month, i.e. overwrite 12 months ago 
with eleven months ago, 11 with 10, etc. 

Summate transients and write averages of transients to record 1 

(last months data). 

Clear all transient records ready for 'next month'. 

Read historical averages and # of values in historical average. 
Using these and average of transients, recalculate historical 
averages and #of values. Write these data back to records 13 
and 14 in block. 

Exit data entry routine.
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TABLE 5.1 

RECORD # 
IN BLOCK DATA CONTAINED IN RECORD 

1. Average of data entered one month ago 
2. Average of data entered two months ago 
3. Average of data entered three months ago 
4. Average of data entered four months ago 
5. Average of data entered five months ago 
6. Average of data entered six months ago 
7. Average of data entered seven months ago 
8. Average of data entered eight months ago 
9. Average of data entered nine months ago 
10. Average of data entered ten months ago 
11. Average of data entered eleven months ago 
12. Average of data entered twelve months ago 
13. Running average of all data 
14. # of entries used to calculate running average 
15. Limiting value (HIGH) for acceptable data 
16. Limiting value (LOW) for acceptable data 
17. Transient # l ) 

18. Transient # 2 ) Use for data entry during any month. 
19. Transient # 3 ) Averaged and written to record # l in 
20. Transient # 4 ) block when all five used or at 'end of 
21. Transient # 5 ) month' 
22. Temporary quality (used by storage program)



TABLE 5.2 

METALS 

PARAMETER NAME/UNITS 

Arsenic mg/L 
Cadmium mg/L 
Cobalt mg/L 
Chromium mg/L 
Copper mg/L 
Mercury mg/L 
Molybdenum mg/L 
Nickel mg/L 
Lead mg/L 
Selenium mg/L 
Zinc mg/L 
SPARE 
SPARE 

TABLE 5 .3 

GENERAL CHARACTERISTICS 

PARAMETER NAME/UNITS 

Total Solids — raw sludge Z 
Total Solids - digested sludge Z 
Volatile Solids - raw sludge Z 
Volatile Solids — digested sludge Z 
Volatile Acids mg/L 
pH 
Alkalinity mg/L 

TABLE 5.4 

NUTRIENTS/ 

PARAMETER NAME/UNITS 

Total Phosphorus 
Total Kjeldahl nitrogen 
Ammonium nitrogen 
Nitrate nitrogen 
Potassium 
SPARE 
SPARE 

LOCATION IN RECORD 

©mfl0‘mJ—‘WNH 

LOCATION IN RECORD 

\IONU'IwH 

LOCATION IN RECORD 

\Iombwww
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Task 1 — Data Entry Sheet 

APPENDIX 1~ 
SLUDGE 

MANAGEMENT 

SYSTEH 

AUIDMATED 

IASK 

1 
DATA 

SHEET 

~~~~ ~~~~ ~~~
~ ~~ ~~~~ ~~~~~~~~~~~~~~~ 
~~~~ 

NUMBER: 

OPERAIOR 

NAME:

~~ ~ ~~~ ~ ~~~
~ #
#
fl
# 

~ ~ ~ ~~ ~
~~~
~

~

~

~ ~

~~~ ~~~

~

~~~

~
~

~ ~ ~

~ ~~~ ~~

~ ~~~ 

~~ ~
~~ ~~~ ~ ~ ~ ~ ~~



9. 

Datum 
Number: 

Township: 

Lot: 

Conc.: 

Field: 

Kilometres 
N/E: 

Field 
Area: 

Seasonal 
Access 
Factors: 

Lease 
Expiry 
Date: 

APPENDIX 1 (cont'd) 

Notes on Completion of Task 1 Data Sheet 

Four—digit consecutive numbers entered by person 
completing data sheet. 

Two-digit number for each township in Halton Region. 

01 = Esquesing 
02 = Trafalgar 
03 = Nelson 
04 = Nassagaweya 

Two digits. 

Two digits except for Nelson and Trafalgar. 

11 = II NDS 
12 = I NDS 
13 = I SDS 
14 = II SDS 
15 = III SDS 

Two digits assigned by "5“s on the concession maps of 
fields. For each lot and concession, numbers are 
'assigned starting from 05. 
(eg. 05, 10, 15, 20 . . . 95). 

Two—digit distance in kilometrs north and kilometers 
east from a specific (0,0) point. All distances must 
be greater than 0. 

Actual field size in hectares, three digits including 
tenths of a hectare (include decimal - e.g. 33.3 haL 

Four digits in order of Spring, summer, fall and 
winter where:— 

No practical access 
Restricted access on roads 
Main laneway unsuitable 
Laneway Subject to flooding 

= No place to turn around for tank trucks 
No field access from laneway: resolvable 
No field access from laneway: unresolvable 
Storage tank restrictions 
Other constraints 
No constraints (minimal problems) 

\DGDNChU‘I-DWNP—‘O II 

II 

Four-digit number in the form MONTH/YEAR indicating 
the date of lease expiry (e.g. Jan 1986 = 

owned, 
0186; if 

enter = land is farmer OOOOL



10. Approval: One digit. 

0 = unlikely to ever be approved 

1 = likely to be approved when submitted, but farmer 
is not interested 

2 = likely to be approved when submitted and farmer 
is interested 

3 = likely to be approved when submitted, but farmer‘s 
identity is unknown 

4 = field fully approved, farmer interested 

5 = field approved, farmer not interested 

6 = field approved, owner not interested 

7 = field approved, farmer's identity is unknown 

11. Last Four digit number in the form MONTH/YEAR, 
Sludge (e.g. Jan 1986 = 0186) 
Date: If a field never has been sludged, it will be repre— 

sented by 0000. 

12. Grid Three digits assigned by Grid Number as per map, 
Number: except for Nelson and Trafalgar. 

NELSON TRAFALGAR 

314 — 31A1 ° 215 = 2131 
315 = 3131 224 = 21A2 
324 = 31A2 225 = 2132 
325 - 3132 234 = 21A3 
334 = 31A3 235 = 2133 
335 = 3133 244 = 21A4 
344 = 31A4 245 = 2134 
345 = 3134 254 = 21A5 
354 = 21A5 255 = 2135 
355 = 3135 264 = 21A6 

265 = 2136 
274 = 21A7 
275 = 2137 

13. Operator/ Four digits from Operator/owner list. If operator is 

Owner owner, then enter same number in both columns. 
List: 

If owner is unknown, enter: 0000
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APPENDIX 2 (cont'd) 

Notes on Completion 

Distance to Well 

Distance to Groundwater 

Distance to Surface Water 

Distance to Bedrock 

Distance to House 

Distance to Residential 

Soil Type 

Areas 

Soil Capability 

00 
01 = clay 
02 
03 = 
04 
05 

ll 

Permeability 

= unknown 

O‘mJ-‘wNu—‘O 

l—IO 

NI—‘O 

NHO 

NH

H 
I! 

II 

O‘\UIJ-\LAJNHO 

sandy clay 
silty clay 
sandy clay loam 10 = 

= clay loam

H 

of Task 2 Data Sheet 

II 

II 

= soil 
= soil 

unknown 
0 - 90 metres 
> 90 metres 

unknown 
< 0.9 metres 
0.9 - 1.5 metres 
> 1.5 metres 

unknown 
0 — 60 metres 
61 - 120 metres 
121 - 180 metres 
181 — 240 metres 
241 - 360 metres 
> 360 metres 

unknown 
0 — 1.5 metres 
> 1.5 metres 

unknown 
0 - 90 metres 
> 90 metres 

= unknown 
0 - 450 metres 
> 450 metres 

unknown 
soil class 

class 
class 
class 
class 
class 

soil 
soil 
soil 

O\U'IJ-\UJ|\Jl—‘ 

06 = loam 
O7 
08 
09 

silty clay 
sandy 
sandy loam 
loam 
silty loam 
silt 11 = 

unknown 
rapid to 
moderate 

moderate 
to slow



10. Slope 

ll. Phosphorus Level in Soil 

12. Soil pH 

13. Runoff/Erosion Into 
Watercourse 
(T/A = ton/acre) 

14. Tile Drained 

15. When on Land in Spring 

16. Flooded in which Part 
of the Year 

17. Weather Station 

DWNI—IO 

unknown 
0 — 3% 
> 3 - 6% 
> 6 - 9% 

= > 9% 

Actual Value: 2 digits 
99

0
l

2 

LJ'I-S-‘LJNF‘O 

r—O II 

II

N 

wNI—‘O 

I! 

II 

G‘U‘Itr—ao 

m 

\aoqpwwav

H
0 

II 

II 

II 

II 

II 

II 

= unknown 

unknown 
pH < 6 
pH => 6 

unknown 
no 
yes 

= minimum 3 T/A 

llllll 

medium 3 u 10 T/A 
severe > 10 T/A 

unknown 
yes 
no 

unknown 
early (March 21) 
midway (April 15) 
late (May 1) 

unknown 
no flooding 
spring 
summer 
fall 

= winter 
= more than one season 
= localize spring < 25% 

II 

II 

I! 

local flood 

unknown 
Acton 
Georgetown 
Milton 
Oakville Southeast 
Oakville Southwest 
Burlington



APPENDIX 3 

Crop Plan - Data Entry Sheet 

REGION OF HALTON 

AUTOMATED SLUDGE MANAGEMENT SYSTEM 

+~ CROP PLAN 

OPERATORL 
NUMBER: 

82
c FIELD NO.

# 

P ‘ PREFERABLE CROP 
C ‘ CROP GROWN



APPENDIX 3 (cont'd) 

Notes on Completion of Crop Plan Data Sheet 

PREFERABLE CROP (P) CROP GROWN (C) 

0 = unknown 00 = unknown 

1 = first 01 = corn (grain) 

2 = second 02 = corn (silage) 

3 = third 03 = grass 

4 = fourth 04 = winter cereals 

5 = fifth 05 = spring cereals 

9 = no sludge 06 = legumes 

07 = beans (soy, white, peas) 

08 = fallow 

09 = others (usable for sludge) 

10 = others (not usable for 
sludge



APPENDIX 4 

Crop Information — Data Entry Sheet
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APPENDIX 5 

Restricted Areas - Data Entry Sheet 

REGION OF HALTON 

AUTOMATED SLUDGE MANAGEMENT SYSTEM 
RESTRICTED AREAS~~~ c: RESTRICTION COORDINATES 33%? 1mg 

NO. KMN KME D CLASS 

- - - # # - # --~~~~~~~~~~~~ ~~ ~~ ~~ ~~ ~~ ~~~~~~



APPENDIX 5 (cont'd) 

Notes on Completion of Restricted Areas Data Sheet 

RESTRICTION NO. 

Each restriction has its own number. Numbers are from O to 999. 

CO-ORDINATES 

Kilometers North (KMN) and Kilometers East (KME). 
Numbers from O to 9999. 

RESTRICTION DISTANCE 

The radius distance (in kilometers) of the restricted use zone from 
the co-ordinate. 

RESTRICTION CLASS 

Numbers from 0 - 9.
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APPENDIX 7 

Specific Field Information 

s*******§*************§***a***§************§******§********§******§4*4*******%** 
:IELD SEAS CLASS FLAG PH/PHUS METAL --- NA=NOT APPROVED 
t***§*******§**§*****§i****§****§************i§**i* —-n R=CLASS NOT ACCEPTABLE

* 
4 0 1 

I0 ?0 

SEASONAL CLASS: 2 =SETBACK,INCLUDES FROZEN 

ELAB: 4 =FIELD QPPRUUAL TEST 

3H AND PHOSPHDRUS ARE UNKNUwN 

THERE IS A METAL PROBLEM IN THE GRID ND. 153



APPENDIX 7 (cont'd) 

SPECIFIC FIELD INFORMATION 

Possible constraints that can restrict the sludging of fields are 

referred 

A. 
B. 
C. 
D. 

i: 

to as flags in the program and include the following: 

STATUS WARNING*, RESTRICTED AREAS (section 2.6) 

REDUCED RATE OF APPLICATION 
SEASONAL ACCESS FACTOR (section 2.2) 
FLELD APPROVAL TEST (section 4.6) 

STATUS WARNING includes information about fields: 
— if they are tile drained, 
- if there are runoff or erosion problems, and 
- the spring access date. 

The FLAGS contain the following constraints: 

FLAG # CONSTRAINT FLAG # CONSTRAINT 
0 no problem 8 B,C,D 
l A 9 A,B 
2 B 10 A,B,C 
3 C 11 A,B,D 
4 D 12 A,B,C,D 
5 B,C 13 A,C 
6 B,D 14 A,C,D 
7 C,D 15 A,D 

OTHER FACTORS that affect the acceptability of a field to be sludged 

are the pH and phosphorus values of the fields and the metal contents 

of the grids. 

The results found in the "PH/PHOS"-column refer to: 

O - pH and phosphorus are unknown 

1 - pH => 6 and P < 30 (acceptable) 

3 - pH<<6 and P < 30: pH is too low, field requires 'Buffer pH' 
test to determine amount of liming required. 

4 - pH < 6 and P=30-60: pH is too low, field requires 'Buffer 
pEftest to determine amOunt of liming required. 

9 — Field is rejected: phosphorus level is too high (>6OL



The results in the "METAL"-column refer to: 

O - no metal problem 

1 - there is a metal problem in grid no. .



APPENDIX 8 

Winter Fields 

—___-_—__..__.——__—-—_————....—_-——_——————u==—a—-—=—aeu_=s_—__.._-_______-_—_—___--———:———-= 
FIELDS FOR WINTER SPREADING 

FLD SF +‘Hfi FLD 

1 7 23.8 A 25 
100 7 29.7 AS 145 
320 7 19.o S 344 
366 8 30.5 $8 378 
420 7 19.3 98 465 
466 8 29.1 470 
474 8 46.3 475 
476 3 33.1 477 
480 8 37. 499 
505 8 16.9 506 
517 8 3?.6 51? 
520 7 23.9 524 
531 7 25.3 533 
542 7 24.7 AS 543 
544 7 24.6 A $05 
606 7 21.2 $08 
663 7 23.5 670 
676 7 25.0 $78 
701 7 20.2 95 713 
71? 2 41.0 AS 721 
739 8 33.7 Q 740 

9=FLD HAS BEEN APPROVED 
=FLD HAS BEEN SLUDGED IN LAST 5 YEARS 

SF 

7d‘*l‘d‘~l\J‘~lM\~INJ\JEO‘-Jmmmmwm"\m 

HA 

anmaa—a_m—s_——u=-u=_u-u_“—_==—au==a_ga ;



APPENDIX 9 

Farmer's Report 

FARMER’S REPORT 

STADLER S 
RR14 
POSTAL CODE: L9T 

DATUM NO.: 3 

LOCATION 

MILTON 
2X8 PHONE: 878 2528 

+ FIELD No.1 15 

TONNSHIP2TRAFALCAR LOT: 6 CONC.: 5 

TOTAL AREA OF FIELD: 12.5 HA 

SEASONAL ACCESS FACTORS 

SPRINGzNO CONSTRAINTS SUMMERtNO CONSTRAINTS 
FALLzNO CONSTRAINTS HINTERtNO CONSTRAINTS 

LEASE EXPIRY DATE: 12.82 OHNER: UNKNOHN 

DISTANCES TO: 
NELL3=F 90 METER GROUND HATER2) 1.5 METER“ 
SURFACE HATERtfl-éfl METER BEDROCK:}1.5 METER > 

HOUS 3:590 METER RESIDENTIAL AREA:}450 METER 

SOIL CAPABILITY: CLASS 1 SLOPEfio-SZ 

SOIL TYPEtCLAY LOAM PERMEABILITYXMODERATE TO SLOH 
PHOSPHORUS LEVEL: UNKNOHN PH:UNKNOHN 

TILE DRAINEDtNO 

FLOOD PROBLEMS€UNKNOHN 
EROSION INTO HATER COURSEtNO 

ON LAND IN SPRINGtMIDNAY (APRIL 15)



APPENDIX 10 

Status Report 

b***************4***********************************************************§** 

STATUS REPORT 
*******1-****i************§*************‘INI'********§***************************** 

TUMBER OF FIELDS IN THE PROGRAM: 773 TOTAL AREA (HA): 5448.6 

tUMBER OF APPROVED FIELDS: 437 TOTAL AREA (HA): 2851.2 

JUMBER OF SLUDGED FIELDS (LAST 5 YEARS): 213 TOTAL AREA (HA): 1477.6 

{UMBER OF FIELDS AVAILABLE FOR SPREADING: 224 

:LASS wINTER SPRING SUMMER FALL 

0 NA. NA 220 220 
1 O D 358 358 
2 1 U 153 153 
3 D 0 NA NA 
4 0 15 NA NA 
5 0 0 NA NA 
é U 1 NA NA 
7 25 0 NA NA 
8 16 345 NA NA 
R 731 412 37' 37



APPENDIX 11 

Field ABproval Test 

Ixxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

FIELD-APPROUGL TEST 
3:1xxxxxxxxxx!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxflxx 

* TEST RESULTS FOR DATUM ND. 3 

HELL => So METER ADEQUATE DISTANCE 

PERMEABILITY HODERATE.TU SLOH 

GROUND HATER > 1.5 METER ADEDUATE DEPTH 

SLOPE 
I 

D-az 

SURFACE HATER uaac NETER nxxx 

BEDRUCK >1.5 METER' ADEQUATE DEPTH 

HOUSE . =>9m HETER ADEQUATE DISTANCE 

RESIDENTIAL AREA >450 HETER‘ ADEQUATE DISTANCE . 

PHDSPHDRUS LEVEL UNKNOHN ‘ - 
???? 

PH UNKNOHNV ???? 

APPROVAL STATUS: APPROVED 
I!!!XXX!XXXXXXXXXXXXXXXXXXXIXIXIXXX!XXXXIXX‘XXXXXXXXXZXXXXZXXXXXXXXXXXXXXXSZSXXX‘1‘



APPENDIX 12 

Process Review 

PROCESS REVIEW OAKVILLE SE 

COMPARISON WITH HISTORICAL DATA 
+- 

PARAMETER 
ARSENIC MG/L 
CADMIUM MG/L 
COBALT MG/L 
CHROMIUM MG/L 
COPPER MG/L 
MERCURY UG/L 
MOLYBDENUM MG/L 
NICKEL MG/L 
LEAD MG/L 
SELENIUM MG/L 
ZINC MG/L 
ZTS RAW 
ZTS DIGESTED 
VS RAN Z 
VS DIGESTED Z 
VOL ACIDS MG/L 

PH 
ALKALINITY MG/L 
TOT PHOSPHORUS 

TKN 
AM.NITROGEN 
NITRATE NITROGEN 
POTASSIUM smug-=3anmnanmmummmmmmmumflmwae 
POSSIBLE DIGESTER UPSET:VOLATILE ACIDS>SOO IS TOO HIGH 
POSSIBLE DIGESTER UPSETzPH OUTSI 
POSSIBLE DIGESTER UPSETfiALKALINI 

REVIEW COMPLETE sm-masamam-ammmmagsgagsum ~.-—:~:..:+ ~ -::-:+. 5.2:» -_a-.:-.~:.a:. ; 

-77 
-97 
+91 
+43 
+19 
+96 
+18 
+35 
+42 
+11 
+38 
+31 
+5 

+17 
+4 

+41 
+1 

-13 
+26 
+27 
+18 
+37 
+23 

VS.HISTORICAL 
AVERAGE

Z
Z
Z
Z
Z
Z 
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z 

VS.LAST 
MONTH 
—70 
—96 
+117 
+371 
+241 
+285 
+28 

+113 
+600 
+12 
+375 

+6 
+17 
+50 
+11 

+217 
+7 
+4 
+50 
+60 
+23 
+5 

Z
Z
Z
Z 
Z
Z
Z
Z 
Z
Z
Z
Z
Z
Z 
Z
Z
Z
Z 
Z
Z
Z
Z
Z 

DE 6.5°7.S RANGE 
TY>2500 IS TOO HIGH 

CHANGE 
#318313 
l2itt$tt¥¥ 
xxxxxxxxxxx: 
EXTREME CHANGE 
EXTREME CHANGE 
EXTREME CHANGE 
itt 
xtxxxxtxtxx 
EXTREME CHANGE
* 
EXTREME CHANGE 

it 
xxxxx
X 
EXTREME CHANGE 

183*: 
xxxxxx
XX



APPENDIX 13 

Sludge Annual Quality Reports 

ISLUDGE GENERAL DATA REPORT OAKVILLE SE 

ZTS DIEE 2T3 RAN 

SE? 9.50 
AUG 9.00 
JUL b.00- 
JUN 9.00 
MAY 10.00 
APR 7.00 
MAR 2.50 
FEB 
JAN --- 
DEC --- 
NOV '—-’ 
OCT --- 

HISTORICAL 

SE? 4500.00 
AUG 3000.00 
JUL 4999.00 
JUN 4500.00« 
HAY 5000.00 
APR 2500.00 
MAR 1500.00 
FEB 
JAN 
DEC --- 
NOV --- 
OCT --- 

HISTORICAL 
3714.14 

~ 

~~ 

5.00 
6. 00 
5.00 
5.00 
6.00 
‘4‘ 50 
2.00~ 

4800.00 
3000.00 
4950.00 
4700.00 
5000.00 
3000.00 
2100.00 ~~ Hi 

AVERAGES 
3935.71 

~~ 
1015.71 

I 1-”... u I... 1—“— 

VS DIEES VOL ACID 

50.00 950.00 
45.00 300.00 
45.00 1000.00 
50.00 990.00 
55.00 1000.00 
49.00 500.00 
2‘3 8 § 8 ~ ~~ HH

~~ 
23.00 140.00 
.‘s00 120.00 
23.00 140.00 
10.00 145.00 
25.00 150.00 
10.00 70.00 
1.00 60.00 

17.71 117.86 

7.50 

SPA 

0.00

~ ALKALINI 
:95. 
2200.00 
3000.00 
2955.00 
3000.00 
2550.00 
2100.00 ~~ 

$1 g. N,~ 
HHHEHH 

0.00



APPENDIX 13 (cont'd) 

SLUDGE AMMONIA/METAL RATIOS OAKVILLE SE 

==aa======3=a======aaafi a B: ‘=’ """ m==============3=l======: 
ARSENIC CADMIUM COBALT CHROMIUM COPPER M MERCURY HOLYBDEN

~ ~ ~ 
SEP 7953.3 > 10000 183.5 14.9 15.9 3.0 1549.4 
AUG 1944.0 .972.0 324.0 57.2 44.2 9.3 1620.0 
JUL 1010.8 1213.0 247.6 22.1 12.3 4.1 2426.0 
JUN 1258.4 658.8 243.5 11.3 11.8 4.0 1178.9 
MAY 1361.1 615.6 250.0 12.3 12.3 4.1 1361.1 
APR 2022.2 758.3 303.3 15.2 18.2 5.1 1654.5 
MAR > 10000 > 10000 > 10000 120.2 50.1 10.0 1502.5 
FEB -- can“ I --— n-aw 

JAN -°- -¢- ‘nmo waaa mam“ -¢- -a= 
DEC -¢~ -¢au -u“¢ “Ems cams -¢~a mac” 

NOV -¢~ uuaw -m~ mane Ewan -vwm nan“ 

OCT -¢° -—~‘ -°¢ ~=- “Ema ‘¢un “flaw 

NICKEL M LEAD “6/ SELENIUM ZINC MG/ SPARE SPARE 

SEP 140.4 8.58 2651.1 2.53 "a-“ "fin" 
AUG 243.0 48.6 2430.0 9.7 wa—m -=~~ 
JUL 121.4 8.13 2021.7 2.4* -- “mad 
JUN 117.9 7.7! 2488.9 .31 m~n° -fl-. 
MAY 123.7 8.2* 2450.0 2.53 “can “9”” 
APR 267.6 7.6! 2676.5 2.02 cm“. “mm” 
MAR 601.0 120.2 4006.7 24.0 saga =-~m 
FEB a—ma -—~¢ -£~ -w°m “emu mauc 
JAN ‘wmw can“ .gan awn. nan, gag. 
DEC mun” ¢-s -—am Qua“ ama- “nan 
NOV -¢m- can” -- —=-G ~¢uu “an” 
OCT "da- --a --u cua- aaa- “an” 

X INDICATES RATIO IS BELDW LIMIT



APPENDIX 13 (cont'd) 

SLUDGE METALS REPORT OAKVILLE SE 
mmuaassauaaaaauuaga===== 

ARSENIC CADMIUM 

~ ~~ ~ 
SEP 0.15 0.04 
AUG 0.50 ,* 1.00 
JUL 1.20 1.00 
JUN 0.89 1.70 
MAY 0.90 1.99 
APR 0.45 1.20 
MAR 0.02 0.02 
FEB 
JAN 
DEC ‘¢“a¢ “9°au 
NOV —-®° -mu- 
OCT ammo“ =¢~¢~ 

HISTORICAL AVERAGES 
0.59 0.99 sasmunammxmmgaaaaaa===E==QaasamasamggaaflaaggmsasaS§§ 

NICKEL M LEAD MG/

~~ 
SEP 8.50” 140.00 
AUG 4.00 20.00 
JUL 9.99 150.00 
JUN 9.50 145.00 
MAY 9.90 150.00 
APR 3.40 120.00 
MAR 1.00 5.00 
‘FEB *-°°“ 
JAN -www 
DEC accan ' 369v“ 
NOV wcuon —a¢a~ 
OCT Gama“ m-~w 

HISTORICAL AVERAGES 
6.61 104.29 “gamnumamam 

COBALT 
6.50 
3.00 
4.90 
4.60 
4.90 
3.00 
0.03~~mm was 

3.85 

SELENIUM 
0.45 
0.40 
0.60 
0.45 
0.50 
0.34 
0.15~~ 

lacunae: 

0.41 

CHROMIUM 
80.00 
17.00 
55.00 
99.00~~ 
59.43 

ZINC ME/ 

475.00 
100.00 
499.00 
490.00 
500.00 
450.00 
25.00~ 
362.71 

COPPER M 

75.00 
22.00 
99.00 
95.00 
100.00 
50.00 
12.00~~ 
64.71 

SPARE~ 

0.00 msfigmgsgmsmssm 

================a=====a==m=maaaa=m 
MERCURY 

400.00 
104.00 
298.00 
280.00 
300.00 
180.00 
60.00 mm~ 
231.71 

SPARE~ 

0.00 magma 

MOLYBDEN 
0.77 
0.60 
0.50 
0.95 
0.90 
0.55 
0.40 ~~ 
0.é7



~ 
APPENDIX 14 

Special Quality Data Reports~ a. 
ZTS RAW ZTS DIGE V8 RAW Z VS DIGES VOL ACID PH ALKALINE

~ ~ ~~ AKVILLE SE 9.50 5.00 75.00 50.00 950.00 7.50 2295.00 
AKVILLE SN 9.50 5.50 70.00 53.00 825.00 7.80 2900.00 
IID-HALTDN 4.00 4.50 60.00 49.00 700.00 6.50 2800.00 
URL. SKYWAY 5.00 5.50 75.00 50.00 é00.00 7.50 2950.00 
EILTDN-AERUB 
IILTUN-ANAER 
:CTDN --- 
SEURGETDNN -—-- -—-—- --- --— 
.AHRENCE LAG

V 

TUT PHDS TKN AM.NITRD NITRATE POTASSIU SPARE SPARE~ 
OAKVILLE SE 4500.00 4800.00 1170.00 23.00 140.00 
DAKVILLE SN 3000.00 4500.00 950.00 20.00 100.00~ ~~ HID-HALTUN 4000.00 4000.00 1000.00 22.00 120.00 
BURL. SKYWAY 4500.00 4250.00 1100.00 10.00 130.00 
HILTON-AERGB 
MILTON-ANAER ~ 
ACTON m —-—-



APPENDIX 14 (cont'd)

I 

SLUDGE METALS INFORMATION SPECIAL REPORT-VALUES-l MONTH AGO 

ARSENIC CADHIUM COBALT CHROMIUM COPPER H MERCURY MOLYBDEN

~ ~ ~~ OAKVILLE SE 0.15 0.04 6.50 80.00 75.00 400.00 0.77 
OAKVILLE SW 0.90 1.50 3.00 85.00 90.00 290.00 0.80 
MID-HALTON 0.70 1.10 2.00 50.00 75.00 250.00 0.85 
BURL. SKYWAY 0.80 1.00 3.50 40.00 80.00 265.00 0.90 
HILTON-AEROB 
HILTON-ANAER 
ACTON 

-¢-m -‘-— -—au- 6-6“, 

GEORGETOWN -.- --- --w- -—n== 

LAWRENCE LAG 

NICKEL M LEAD HG/ SELENIUH ZINC MG/ SPARE SPARE~~~~ 
OAKVILLE SE 8.50 140.00 0.45 475.00 
OAKVILLE SN 7.60 140.00 0.48 150.00 -“-- Gsa-a 
HID-HALTON 8.00 145.00 0.45 30.00 --‘a- *°~=“ 
BURL. SKYWAY 9.00 130.00 0.30 300.00 ‘-6~ -93““ 
MILTON-AEROB 

-—=¢— "wwfiu 
HILTON-ANAER 

¢=-°- -°"=— 
ACTON 
GEORGETOWN ca-oG -—- ¢——=- 
LAWRENCE LAG

~



APPENDIX 15 

Print File Data For Sludge Storagg

i ~ LOCATION 2 FULL DAYS PRODUCTION AVAILABLE SLUDGE: LAST 
LEFT nz/DAY CAP.-M3 TRUCKLDADS UPDATE 

. .... .. .1. . . . . . .. . a. 1 . . . . . . r. .. . .7. .r 

UAKVILLE SE 9.5 x 151 90.00 1420 41 a 35 cu.n 3' 1o 14
1 

OAKVILLE 5w 0.0 x 0 0 0 10 cu.n as 10 14
1 

HID-HALTUN 0.5 x 199 10.00 10 ’ 0 0-35 cu.n as 09 14
‘ 

BURL. SKYWAY 1.0 z. 495 10.00 50 s a 10 cu.n a: 10 15 

MILTON-AERoaIc 3.3 z 193 30.00 200 a a 25 cu.n as 10 07 ‘ 

MILTON-ANAEROBI 90.: z 199 35.00 35 1 0 2: cu." as 10 10
i 

ACTON 0.7 x 596 5.00 20 1 e 20 cu.n as 10 11 x 

GEORGETOWN 1.0 2 19s 10.00 20 1 e 25 cu.n 33 10 10 ‘ 

LAWRENCE LAGDON .0.5 x 995 40.00 200 7 a 30 cu.n a: 10 13 1



APPENDIX 16 

Blending Calculation Results

= :22 = 3:3: =l 
BLENDING CALCULATION RESULTS : OUALITY DATA=~HISTORICAL 
=====================a==========a=====a===s=========a===== 

SOURCE{ 
OAKVILLE SE 
OAKVILLE“SW 
MIDuHALTON 

'- E. 

BLENDED QUALITY 
ARSENIC ME/L 
CADMIUM HE/L 
COBALT MS/L 
CHROMIUM MS/L 
COPPER ME/L 
MERCURY UG/L 
MOLYBDENUM MB/L 
NICKEL MG/L 
LEAD NEIL 
SELENIUM MG/L 
ZINC MG/L 
KTS RAW 
ZTS DIGESTED 
VS RAN 2 
VS DIGESTED Z 
VOL ACIDS MG/L 

PH 
ALKALINITY NEIL 
TOT PHOSPHORUS 

TKN 
AM.NITROGEN 
NITRATE NITROGEN 
POTASSIUM 

PERCENT 
50.00 
30.00 
20.00 

====u — =======a===s===e=ea=saaggam=== 

0.49 
0.59 
4.55 
75.50 
79.50 
557.00 

0.50 
5.13 

141.00 
0.45 

288.50 . 

5.40 e I 

5.05
‘ 

'70.50 
50.70 
552.50 

7.39 w 

2577.50 - 1 

3950.00 
4550.00 
1070.00 

21.70 
124.00 =m=mm=mssagasa§=mggaflsm==sammmazm 

AMMONIA/METALS RATIOS 

ARSENIC MG/L 
CADMIUM MG/L 
COBALT MS/L 
CHROMIUM MG/L 
COPPER HG/L 
MERCURY UG/L 
MOLYBDENUM ME/L 
NICKEL MG/L 
LEAD ME/L 
SELENIUM MG/L 
ZINC MG/L 

2251.34 
1582.46 
23?.98 
14.46 
13.73 
3.24 

1373.45 
134.31 
7.74 “BELOW LIMIT VALUE OF 15 

2378.87 
3.78 sBELOW LIMIT VALUE OF 4



APPENDIX 17' 

Forecas£ Sludge Production 

H3/D/1000 DAILY SLUDGE PRODUCTION-CU.H 
.DCATION PEOPLE YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 10 YEAR 20 

IAKVILLE SE 2.11 2.11 2.57 6.33 8.44 10.55 12.66 16.71 
IAKUILLE SH 7 1.10 22.00 24.20 3.85 4.40 5.50 6.60 7.70 
iID-HALTON 2.60 9.10 11.54 12.12 15.60 18.20 26.00 31.20 
JURL. SKYHAY 1.22 138.10 141.52 142.74 144.81 146.28 173.73 207.40 
1ILTDN~AEROBIC 1.40 2.66 3.64 4.90 5.60 7.00 7.00 7.00 
1ILTON-ANAEROBIC 2.60 55.90 60.32 62.92 64.74 66.30 67.34 67.34 
#CTON 1.20 84.48 86.76 87.36 87.84 88.20 103.56 120.00 
3EURGETOHN 1.40 24.92 25.34 25.62 25.76 26.04 40.74 56.00 
-AHRENCE LAGOON 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

REGIONAL TOTALS 339 356 346 357 368 438 513



APPENDIX 18 

Sludge Production/Population File 

H3/D/1000 PROJECTED POPULATION-1000’S 
JCATION PEOPLE YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 10 YEAR 20 

QKUILLE SE 2.11 1.00 1.22 3.00 4.00 5.00 6.00 7.92 
AKUILLE SH 1.10 20.00 22.00 3.50 4.00 5.00 6.00 7.00 
ID-HALTON .‘ 2.60 3.50 4.44 4.66 6.00 7.00 10.00 12.00 
URL. SKYHAY 1.22 113.20 116.00 117.00 118.70 119.90 142.40 170.00 
ILTUN-AEROBIC 1.40 1.90 2.60 3.50 4.00 5.00 5.00 5.00 
ILTON-ANAEROBIC 2.60 21.50 23.20 24.20 24.90 25.50 25.90 25.90 
CTON 1.20 70.40 72.30 72.80 73.20 73.50 86.30 100.00 
EURGETOHN 1.40 17.80 18.10 .18.30 18.40 18.60 29.10 40.00 
AHRENCE LAGOON 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



APPENDIX 19 

Sludge Quality Data Entry Blanks 

'DATA ENTRYzDAKVILLE SE 

METALS LOW LIMIT HIGH LIMIT DATA 
ARSENIC MG/L 0.01 0.99 .......... 
CADMIUM MG/L 0.01 1.99 .......... 
COBALT MG/L 0.01 4.99 .......... 
CHRDMIUM MG/L 2.00 100.00 .......... 
COPPER MG/L 10.00 100.00 .......... 
MERCURY UG/L 50.00 . 300.00 .......... 
MCLYBDENUM MG/L 0.20 0.99 .......... 
NICKEL MG/L 0.10 9.99 .......... 
LEAD MG/L 4.00 150.00 .......... 
SELENIUM MB/L 0.10 0.50 .......... 
ZINC MG/L 20.00 500.00 .......... 

GENERAL CHARACTERISTICS LON LIMIT HIGH LIMIT DATA 
ZTS RAw v2.00 10.00 .......... 
ZTS DIGESTED 2.00 0.00 .......... 
vs RAw x 45.00 80.00 .......... 
vs DIGESTED x 40.00 55.00 .......... 
VOL ACIDS MG/L 200.00 1000.00 .......... 

PH 0.00 8.00 .......... 
ALKALINITY MG/L 2000.00 3000.00 .......... 

NUTRIENTS 00w LIMIT HISH LIMIT DATA 
TDT PHOSPHORUS 1000.00 5000.00 .......... 

TKN 2000.00 5000.00 .......... 
AM.NITROEEN 500.00 1200.00 .......... 
NITRATE NITROGEN 0.00 25.00 .......... 
POTASSIUM 50.00 150.00 .......... 

DISCS. CBIODI nuns-asanlelauaa 

COMMENTS:



~


