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RE-USE OF WASTJ3-WAIER EFFLIENTS AND PUBLCC HEALTH DPLXCATIONS 

O U T L I N E  

Mr Clarence W. Klassen* 
IiHO Consultant 

Paral lel l ing the increasing in te res t  i n  use of recycled and the 

use of water once used, is  the mounting concern regardin@; the public 

health implications. 

Us2r.g water that  has once been used i s  not new, but over the years 

t h i s  has been confxned t o  using such water f r o m  streams tha t  had 

afforded some di lut ion and self-purification of wastes previously dis- 

charged t o  it. Now we are short-circluting the stream and i t s  di lut ion 

and possible bacteriological improvement by using waste effluent more 

directly.  

Obviously much of the concern and potential  health implications 

are dependent upon the concentration of part icular  constituents i n  the 

waste-water re-used, and of principal importance - how the recycled 

water i s  used. 

* 
Environment Consultant, Springfield, I l l i no i s ,  USA 



Pub11.c health i s  founded on the principal of preventl~lg i l l n e s s  

and therefore there i s  jus t i f iab le  concern ~f there i s  any question 

regardin& potent la l  health hazards. Potentla1 public health hazards 

are not always fu l ly  appreciated by those not constantly exposed t o  

these problems. 

Thls paper 1s m outllne form deslgned t o  r a i se  questions f o r  

fur ther  hscuss lon  I n  t h l s  Semlnar. 

It 1s b u l t  around major heahngs of waste treatment methods and 

uses. 

1. Waste-Water Treatment by Land Ihsposal 

a )  While such eff luents  are  chlorinated, pathogenic viruses, 

b a c t e n a  and paras i t ic  nematodes and trematodes are  a l l  present 

i n  waste-water and have varylng degrees of suscept lbr l i ty  t o  

chlorine. This prevents dramng bmad conclusions on disin- 

fect lon as determined by co l i fom test ing.  (1) 

b) Many of the detmmental heal th  and hyglene aspects of land 

a s p o s a l  should be s ignlf lcant ly  reduced by complete treatment, 

f i l t r a t i o n  and disinfectlon. (1  1 

c )  Land s i t e  t ha t  has from 5 t o  10 f ee t  of continuous f l n e  so l1  

can avoid b~o1oi;lcal  contamination of groundwater. (1) 

d )  There is  a significant probability and a potent la l  heal th  

hazard of lnhallng pathogenic aerosols near a spray l r n g a t l o n  

s l t e .  (1) 

e )  Where land dlsposal 1s the flrst s tep  m a water c y c l l ~  

programme, t o t a l  dissolved solxds, sodlum and nltrate-nltrogen 

build up I n  groundwater could lnvolve a potent ia l  health hazard. 

Nitrate-nitrogen 1s lmpllcated In  lnfan t  methemogloblnemla. (1) 



f )  Where ponding resu l t s  from land disposal and recycling 

(usually i n  spray r r r iga t ion) ,  mosquito breeding i s  enhanced. 

Since t h i s  1s waste-water there is  an  implication f o r  a tremendous 

health hazard potent ia l  fo r  anthropod-borne disease transmissions. 

Some birds  on such irrigation s r t e s  have been affected. (1) 

g )  Bacteria and vlruses are removed from waste-water by the  

upper s o i l  mantle ( 1  cm) very efficieii t ly when applied by spray 

i r r iga t ion  and rapid i n f i l t r a t i o n  ponds systems - l e s s  efficiently 

by overland runoff method (90 t o  99 per cent). (5) 

2. Advanced Waste Treatment (Physical and Chemical) 

a) These types of processes of fe r  one of the best  poss ib i l i t i es  

fo r  producing a reclaimed sul table  f o r  re-use - possibly w i t h  no 

fur ther  treatment. 

USES - 
1. Domestic Consumption (Entirely o r  m Par t1  

a )  Properly controlled break point chlorination with pH and 

turbidi ty  considerations i s  of major importance i n  the disinfec- 

t i on  of reclaimed water f o r  drinking purposes. (1) 

b) I n  the consumptron of reclaimed waste-water teTtlapy treat- 

ment is  indispensible a s  part  of the reclamation process, Its 

necessity and importance cannot be overemphasized. (1) 

c )  Experience has shown tha t  a qua l i ty  of water ta i lored  t o  

meet requirements f o r  many uses, including ground water recharge 

and eventual human consumption, can be produced. ( 1  

2. Use i n  Food Production and P r o c e s s i q  

This includes i r r iga t ion ,  processmg and packaging of food f o r  

human consumption. 
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a) Health hazards tha t  can r e su l t  from l r r iga t lng  n t h  reclaimed 

waste-water containxng pathogens i n  the o r l ~ i n a l  wastes have been 

evaluated. h l e  chlorination 1s necessary, micro organisms, 

i nc ludug  the typhoid group, cholera vlbrios,  Shlgella,  mycm- 

bacterium tuberculosis. Coxsack vlrus,  Pollo vlrus  (I & II), 

Schislosoma, Ascarls, hookworm and Trichuris have been found 

passing through the activated sludge process even though greatly 

reduced and even a f t e r  chlonnat ion.  Many of these mlcro 

organisms were deteated i n  effluents.  ( 2 )  

b )  Exposure of product (especially ~f used i n  processing) o r  

i n  paper making where product 1s packaged i n  such paper. 

c )  Exposure of Indus t r ia l  personnel t o  reclaimed i f  not dmnking 

water quall ty . 

d)  Possibl l l ty  of ~nter-connections of piplng carrying safe  

drlnklng water and reclaimed water, ~f l a t t e r  1s not bacterio- 

logical ly  safe  . 
e )  Radioactive maternal could be considered as a potent ia l  

hazard l n  t h i s  category of use. 

GEXEFKL C€X4MJKE IN GENEXW REFEFENCE TO FACTORS INVOLVED I N  PUEEJC 

HEALTH IMPIJ-CATIOI?S 

1. The removal of pollovlrus vlrulent  s t r a l n  (Mahoney type 1) by 

Dlalomaceous ear th  l n f l l t r a t l o n  1s possible. (3) 

2. The removal of T-2 bacteriophage by Dialomaceous ear th  filtration 

1s possible. (4) 

3. Possible use of reeds (specific specles) f o r  con&tioning of 

reclaimed eff luents  pr lor  t o  use f o r  consumption. Actually i n  

practlce m some European countries. (7 )  



Rushes o r  Reeds (Scirpus Lacustris) have been reported t o  eliminate 

o r  reduce EscherickdaColi among many other substances and this gives 

t h i s  method an important health consideration - especially sinoe it is  

primarily used t o  pre-treat used water f o r  fur ther  processing f o r  

drinking purposes. 

4. Effect of toxic algae on human and animal consumption - seed algae 

possibly resulting from reclamation ponds i n  reclaiming process. 

5. Toxic metals i n  amounts not able t o  detect. 

6. Synergestic e f fec t  of unidentifiable contaminants. 

7. Toxins produced as  resul t  of organic decomposition i n  waste-water. 

8. Need fo r  additional virological investigations. 

9. It is  possible tha t  "renovated water" could be a more carefully 

produced water with special care taken not only t o  remove viruses and 

other pathogens and chemicals - since chemicals are known t o  in ter fere  

with disinfection (the rea l  factory of safety),  renovated waste-water 

effluents may be a lesser  health hazard than t reated surface water now 

used by many consumers. The renovation or  re-use processes themselves 

are a general combination of carefully controlled waste treatment pro- 

cesses and a modified water treatment procedure. (6) 

I n  presenting t h i s  outline fo r  discussion, it must be emphasized 

tha t  the real thrust  o r  target  objective of reclaiming waste-water i s  

not nor has been t o  force o r  advocate the consumption of such re-use by 

humans, direct ly or  indirectly.  

One of the "spin-off" benefits of focussing attention on t h i s  sub- 

ject  of the re-use of waste-water effluents as part of a p r o g m e  f o r  

water resources conservation and management, has been t o  help solve the 

growing problems of water pollution and t o  keep clean waters clean. 



The wr l te r  lays no claim t o  t h s  out l ine being a complete resur~le 

of t he  subject. It i s  designed t o  r a i se  questions, s t a t e  some con- 

clusions ( m t h  the  reference) and stimulate discussion a t  t h l s  

Seminar on an increasxngly important problem. I f  it succeeds i n  

dolng th i s ,  ~t w i l l  have served i t s  intended purpose. 
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(Many of: t he  following lnclude other references) 

1. The V ~ r u s  Pwblern m the Windhock Waste-Water Reclamation Project, 
Nupen and Stander. 

2, Waste-Water Management by Disposal on Land, US Army Corps of 
Engineers, Special Report 171. 

3. Pollovirus Removal by Dialomaceous Earth F i l t ra t ion ,  
Uruversity of Texas (USA), Centre f o r  Research on Water Resources, 
June 1972. 

4. T-2 Bacteriophage Removal by Dialomaceous Earth H l t r a t i o n ,  
University of Texas, USA, Centre for  Research i n  Water Resources, 
December 1971. 

5. Assessment of the Effectiveness and Effects  of Land Disposal, 
Methodo1oe;ies of Waste-Water Management, US Army Corps of Engineers, 
Report 72-1, January 1972. 

6. Re-assessment of the Virus Problem m Sewage and Surface and 
Renovated Waters, D r  Gerald Berg, 6th International Water Pollution 
Research Conference. 

7. Purif icat ion of Water by Higher Plants, Kathe Seidel, 
Limnologlc Statuin of the Max-Planck Society, Krefeld-Hulserberg, 
West Germany. 


