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T h i s  is the final renort of a t h r e e  year p r oj e c t  t i t l e d . “ A Sy st e m s  A n . i ] v s i
of Water Quality Survey Design. ’

In this project a stud y was made of  water quality su rvey s  c o n d uct e d  ~°v t h e
t , n j t e d  States Army Environmental Hygiene Agency (AEHA). Mainl y data and r i~ ’o r t s
f rom studies of ~ rmy Ammunition Plants (AAP) were used.

The focus of this pro~~iCt was the deve l opment of computer aided proc edures
w h i c h  w o u l d  assure  e f f i c i e n t  usc’ of manpower and equi pment and assure that the
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survey , c o n d u c t i n g  the survey a o l  r e p o r t i n g  on the  su rvey  w er e  included in thi-
study.

The site modeling program models the manufactur ing processes whi ch ! ‘n t r i
h i t t e  p o l l u t a n t s  to the sy stem , mode ls  the sewe r system , and m o d e l s  t h e  tr ! 71 t --
ment system including ac id  or caustic neutralization , settling ponds , and
domestic treatment. The inputs to the model are the  p r o d u c t i o n  l eve l s  of th r -
manufacturing processes and the outputs are the predicted pollutant mc !asurer7en
values at each possible measure point in the system .

The resource matching program accepts data defining proposed meastirer~~nts
and matches these against the available time , manpowe r, and equi pment. Tli ..
output lists the pollutant to be measured at. each measure point , the tot a l
commitment of t ime fo r  each a n a l y s t  and for each piece of equi pc7 -nt . .‘ot c  :s
made of any overcommi tmen t  of manpower  or equi p m e n t .

The model r e f i n e m e n t  or up d a t i n g  program a c c e p t s  m e a s u r em e n t s  t ; i k , -u du n n -
a p r e l i m i n a r y  survey or dur ing  a r egu la r  survey and computes  sugges t ed  new
parameters for the process models.

The indicator model program evaluates the performance of s a n i t a ry  t r e a t -
merit facilities.

The program uses design da t a , da ta  f r o m  the  o p e r a t i n g  l o g  a n d/ o r  d a t a
genera ted  dur ing  the  survey and computes  key o p e r a t i o n a l  c h a r a c t e r i st i c s .  Con

• p a r i n g  these w i t h  de s i r ab l e  va lues  as c i t ed  in d e s i g n  books and m a n u a l s  w i 1 l
g ive the survey planner insight i n t o  the  o p e r a t i o n  of the SV st e a  and  s t i n c e s t
the need for more survey measurements or the need f o r  changes  in o p e r a t i o n .

A system was developed f or  automatic instrumentation of p H , c o n d u c t  i v i t v ,
and o t h e r  p a r a m e t e r s  which  use st r i p  charp  r e c o r d i n g s .  In t e r f a c e  h a r d w a r c.c ,s
s e l e c t e d  and purchased and i n t e r f a c e  s o f t w a r e  was developed f o r  d i r e c t  c O n n e c —
t i o n  to a d i g it a l  c o m p u t e r .

A da t a  h a n d l i n g  sy s tem was developed fo r  use d u r i n g  and a f t e r  the  SuO\ ’ (” .

A PDP8—OS/8 and peripheral equinment was purchased. Software vas d e v e l op e d  t~~
perform data handling f u n c t  ions and to d i r e c t  t h e  user in app i i cat  i o n  of  t he
s o f t w a r e .  The program a c c e p t s  r aw d a t a  from the ;Jnalv ti c1I c h i n  st  and per-
forms data conversions , tra nscriptions , and d a t a  lo~~~in g  f u n c t i o n s .  O t i t n o t
is ava i l ab le  in several  f o rm s  a may he needed f o r  v ar i o u s  r e n o r t  s ~u r  i n n  a n d
at the  end of the  su r v e y .

Recommendations are: the  survey  p l a n n e r  shou ld  o b t a i n  s u : f i c i n t  ~~~~ in
a preliminary survey to model and analyze the site; n i e a s u r c r en t  S S l l t ’ J  ( 1 l’c —

mated to the maximum extent possible; data h a n d l i n g  should he dt- ~ e.- , ited to rh

• computer when the operations are well defined and repetitive. he v r o ~t r - o - .s ,
software and hardware included here will assist the survey p l a n n e r  i f l  f o l  lO Will
these recommendations and design a mo re effective s u r v ey .
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UIT RU DUC I IO N

I
A Fisher Scien tific  Accumet Model 520 Di g ita l pF1 /lo n meter , a

~e 11 o w Springs Mode l 33 S — C - T  meter , a Tab s 5148 grap hic ta b l e s , a i d

a Di g ital Equi pment Corporation R102—BA data entry t e rm inal are ; r t c ~-

faced to the data hand l ing system via a Di g ital Equ i priert Corpore tior

PDM-70 proqram rable data mover. ”. Fi gures 1 and 2 are block d aara’-s

show i ng the connect ions between ‘ this instrum enta tion , the PDM-70

programmable data mover , and the data handling system . The r- ”dnu~’ ! s ,

su p p lied with each component acc~~ra te1 y describes the opera fior cf ~~~~~~~

component. Each component can operate in a stand-alone ncde inde p er cert

of the data handling system or under the control of the data ha n .d l in n

sys tern .

~~-.~The chap ters wi t h i n  this manua l describe the data v.hich is tr2 r~~-

ferred beteieen this inst run entat ion and the PDM— 70. In clude d in each

chap ter is the PDM— 70 program fo~ transferring this i nstrument data

~ ia the PDM—70 program and the program INPUT 2 ,i thi r the data b .and l iro

• system .
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F ISHER SC I ENTIF IC D IGITAL PH/ ION METER

A Fisher Scientific Accumet Mode l 52~ )igita l pH/Ion meter is inter-

faced to the POM7O- 8-dig it BCD input module . This interface is mounted

on the back of the pH meter with a 25-foot cable connecting this interface

with the PDM7O-D. A lighted push button on this interface w i l l  tri gger t he

PUM7O-D ri~odule , when pressed , and cause the presen t meter reading to be tran s-

~erred to the PDM7O-D. This interface has no effect on the ope ration of this

pH/Ion meter.

Each meter reading consists of 5 decima l digits with these 5 di gits

being interfaced to the PDM7O-D . The refore , a fron t pane l meter reading of

7.452 and 12.345 wil l  respectivel y be interpreted by the PDM-7Ø as Ø’~452 and 
—

123145. Note tha t the decima l point is dropped and 5 di g its are always trans-

fer red.

The connections between the PDM7f~-D and the pH/Ion meter are as folloi- Js :

PDM7Ø-D pH/Ion Meter

DO Digit

Dl lØ~ Di git

D2 102 Digit
* 03 iO~ Dig it

01+ lØ~ Digit

05 FUNCTION
06 Unused

07 Unused

The function code , when enabled , is coded as follows :

05 vALUE FUNCTION

ln addition , the valu e of D4 is either Oor I .

~~~~ 

-14- 

—



The PDM7 Ø-D module for the pH/Ion meter is designated as device member I

When used in conjunction with the program INPUT , it is operated in mode 3

with the serial interface (device 0)  as the destination of data. The PDM-7Ø

program is as follows :

SIX

DC 1

SOH

3

DC2

0
DC3

ETX

The PDM7O Prog rammable Data Mover User ’s/Maintenance Manua l provides comp lete

prograr iming details.

I
I

L i
H , 1

1 -5- -. 
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YELLOW SPRINGS MODEL 33 S-C-I METER

A Yellow Springs Model 33 S-C-T meter is interfaced to the PDM7o-F

ana l og input riodule. Channel 0 of the PJM7Ø-F rece i ved an ana l og si gnal

proportiona l to the S-C-I meter reading. Channel I of the PDM7Ø-F receives

an analog signal which is coded to indicate instrument funct ion . This

S-C-I meter was slightly modified internally to accomplish this interface.

A lighted push button was added to this instrument to trigger the PDM7Ø F.

An ext ra wafer was added to the function switch to code the switch

position as an analog voltage as follows :

PDM-7Ø
Measurement

Function (approx.)

Cond . xl 2.0
Cond. xiØ 1.6
Cond. x1OØØ 1.2
Salinity .8
Temperature .4
Red Line 0

The interfact within the S-C-I meter converts the meter reading to a

Oto 1.2 volt analog si gnal. The power for this interface is supp lied by

the PDM—7Ø . This interface has no effec t on the operation of this S-C-T

meter.

The PDM-7Ø would normally be programmed to transfer this channel 0

and channel I ana l og information to the seri~~1 interface (dev i ce 0)  as

• follows :

STX
• DCI /Iransfer Channel 0

3
SOH

LI
DC2
0
51

SPACE
DC3

- 

-6-
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I
DC1 trransf er Channe l I
3

S OH

DC2

S~I
SPACE
DC3
ETX

Each time the button is pressed , this PDM-7Ø program sends 18 cha rac te r s

via the serial interface to the computer. A typ ica l cha racter strin g is

as follows :

30L + 0457......31L + 1 5914~...

3 = address of module

O = channel 0
L = 1.2 volt full scale

+0457 = .457 volt data

Space = delimeter

3 = address of module

I = channel I

L = 1.2 volt full scale

+1 594 = 1.591+ volt data

Space = d e l i m e ter

-7-
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DI G IT IZER /PDM—7O OPERAT I ON

Interface with the Tab s Di gitizer System is accomp lished with a

sing le 50 p in connector located at the rear of the Conversion Unit.

The X , Y , Marg in , and Curser Switch Code information is interfaced to

a PDM7O—D 8—d i g it input option card within the PDM-7O. The si gnals

and connector pin assi gnments for both the Tab s Di g itizer and the

PDM-70 are described in their respective manuals.

The interface , fabricated by Clemson University, connects the

X , Y , Mar g in , and Curser Sw i tch Code information from the d i g itizer

to the PDM7O—D option card via a 25 foot multiconductor cable. Each

signal rrom the di gi -ti:er is buffered with a bus driver before being

connected to this cable so as to eliminate any cable loading effects

on the di gitizer. The lamp on this interface box, connected to the

di g itizer , is on whenever the PDM-70 is ready to receive information

from the di g itizer. In addit i o n , the presence of this interface has

no effect on the operation of the di g itizer.

When the PDM7O-D is programmed for mode 3 operation , th e PDM7O-D

converts the 32-bits received from the digitizer for each coord i nate

into 8 characters. Four bits of information are coded into each

A S C I I  cha rac ter a s f o l l o ws :

Information ASCII Character

0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6 ,.
0111  7
1000 8
1001 9

I
-8-
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Information ASCII Cha racter

101 0
1011
1100
11 01 =

11 1 0
1 1 1 1  ?

The character strin g generated by the PDM7O-D is as follows:

C7 C6 C 5 C~ C 3 C2 C1 Co

The di g itizer information is coded into this character string as follows :

C7 = Y1 + Curser Switch Code

C6 = Y 2

C 5 Y 3

C 3 = X1 + Margin

C2 = X 2

C1 = X 3

C0 = X ~

The ranges of the X and V coord i nates are

0 ~ ~~~~ ~
‘2 Y 3 Y~ < 11+00

O < Xi X2, X3 Xt.~< 1400

where

• Y1 = O , 1

~
‘2 °’ 1 , 2, ..., 9

V 3 = 0, 1 , 2, . . .,  9

* Y,~ = 0, 1 , 2, . . .,  9

X~~= O , 1

X2 = 0, 1 , 2, .,. , 9
a

‘ X 3 = 0, 1 , 2, . . . ,  9

— X, = 0, 1 , 2, . ,. ,  9

• 

~. ::
— 
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The charac ter C7 is coded as fo l lows:

000 Y~ = White Curser Sw i tch + V 1

010 V 1 = Yellow Curser Switch + V 1

100 V 1 = Black Curser Switch + V 1

11 0 V 1 = Red Curser Switch + V 1

11 0 Y 1 = Pen

- Th e charac ter C 3 i s cod ed as f o l l o ws:

- O O M X 1

- The M bit represents the marg in bit and is 1 whenever a marg in violation

- is present.

I 
H

I
Ii.

1
I
I

i i

~‘
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