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Low-cost i s  a relat ive term, f o r  i n  any act lv i ty  so important t o  

our health, welfare and economy as waste treatment, it rea l ly  involves 

low-cost v e m s  benefits received - any cost is not "low" unless it 

provides f a c i l i t i e s  tha t  meet required water pollution standards. 

With certain exceptions (such as the use of chemicals), waste 

treatment f a c i l i t i e s  are normally only man-made structures provided 

fo r  carrying on natural biological processes. Obviously low-cost 

treatment must provide a subst i tute  f o r  these man-made structures of 

concrete, s t e e l  and machinery. This paper presents in outline farm 

one approach, using what can be called a "living fllter", but i n  r ea l i ty  

the natural earth i t s e l f .  It could be considered a modern adaptation 

of a principle practiced f o r  centuPies by primitive man. 
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Three methods of applying wastes t o  t h s  "l iving f i l t e r "  a re  

fhscussed. Spray ~ r r i g a t l o n ,  overland flow and rapid l n f l l t r a t i o n  

ponds. Lagoons are a lso recognized I n  the 'slow-cost" category and 

often used I n  pre-treatment f o r  land hsposa l .  By mutua.l arraage- 

ment t h i s  phase of the subject w l l l  be covered i n  a separate outline 

paper by Dr Herbert Preut In  t h i s  Semmar. Therefore, lt 1s not 

included i n  t h l s  dlscussion out lme.  

Certam dlscussion toplcs  are common t o  a l l  three methods. 

Some apply specif ical ly  t o  each. They have been grouped accordingly. 

Space permits only the inclusion of sa l i en t  polnts. 

There is increasingly more l i t e r a t u r e  appearing on these sub- 

jec t s  and some references, t he  bases f o r  t h i s  discussion , a re  included. 

I1 SPRAY LRRIGATION 

Spray irrigation is  the apphcat lon of waste eff luent  by various 

spray nozzle arrangements and usually vnth an underdran t i l e  system. 

This permlts continuous use of system. 

1. Phosphorous removal 99 per cent. 

2. Heavy meWs removal 99 per cent. 

3.  Requlres silt-loam 5 fee t  deep. 

4. Best method f o r  removal of orgarncs 99 per cent (50 overland, 

90 pond). 

5. Greater poss ib i l i ty  of wind transport  of pathogens. 

6. Effect on out le t  watercourse. 



111 RAPID rnILrnTI0N PONDS 

Waste effluents are applied t o  the ponds normally f o r  ten t o  

twelve days during which time anaerobic conditions exist .  The pond 

area 1s then allowed t o  dry f o r  a short drying cycle (four days, 

dependent on weather) fo r  oxidation of organic matter and maintenance 

of rapld infiltration. 

1. Phosphorous removal 90 per cent. 

2. Heavy metals removal 95 per cent. 

3 .  Application ra te  330 fee t  per year requires sandy gravel - 
effective l a t e r a l  &stance 200 feet .  

4, Most d i f f i c u l t  of three t o  manage and monitor. 

5. Relation t o  ground water recharge and quality. 

Iv cJvERuuD RUNOFF 

Overland runoff is  the application of waste effluents i n  trenches 

t o  achieve retention and contact time with the so i l .  Removal of 

waste-water i s  achieved by movement of water over the s o i l  surface and 

through the decaying material - as contrasted with other two methods 

involvin;: organisris a t  and below the ground surface. 

1. Lower efficiency i n  phosphates removal (80 per cent). 

2. Heavy metals removal (10 - 9 per cent).  

3. Low i n f i l t r a t i o n  i n  clay or  clay-loam l e s s  than .2 inches per day. 

Effective t ravel  150 feet ,  slope 2 t o  6 per cent. 

4. Least desirable i f  wastes contain chlorinated hydrocarbons, o i l ,  

etc. (decrease i n  s o i l  penetration cause). 

5. Greater possibility bacteria be carried t o  receiving waters. 

6. Usually l eas t  effective method unless top s o i l  has high porosity. 

Affected also by heavy rains. 



V FACTORS COPMON TO A .  TfREZ METHODS 

1. A continuous cover of vegetation necessary t o  prevent so l1  

erosion and clogging of so l1  surface. 

2. Each system has par t icu lar  requirements f o r  hydraulic conductivity 

of s o i l  and chemlcal properties. 

3.  M a x m u m  chemical renovation of waste-water 1s desired with 

rnlnimum deleterious ef fec t  on the  s o i l s  of the disposal area. 

4. Removal of BOD and suspended so l ids  of 99 per cent. Overland 

runoff expected t o  have higher t o t a l  solids.  

5. Nltrogen removal 80 per cent - epraylng i r r iga t ion  80-90. 

6. Bacterial removal 99 per  cent spray and pond, 90 per cent overland. 

7. Bactena  and virus  removed 99 per cent spray and pond, 90 per 

cent overland. 

8. Value of surface, aerated lagoons and s e t t h n g  lagoon f o r  pre- 

treatment. 

The foregoing i s  only lntended a s  a general exposure t o  these 

methods. Much data ex i s t s  regarding the  de ta i l s .  However, much 

study is s t i l l  needed. 

This outllne was intended t o  stimulate &scusslon and hopefully 

some p i lo t  studles. Fmm the  variables mentioned, especially so l l s ,  

it is apparent t ha t  each s l t e  requires careful study and the appllca- 

t l on  of a great knowledge of soilmechamcs. 

No de ta i l s  are  included r e g a r a m  monetary o r  soc ia l  costs. 

These agaxn are dependent on the  s i t e .  



EM/SFM.WAT.POU.CTRL./~~ 
Annex I 

1. Assessment of the Effectiveness and Effects of Land Msposal 
Methodologies of Waste-Water Management, 
Waste-Water Managernent Report 72-1, 
US Am~y Corps of Engineers, January 19'72. 

2. Waste-Water Management by Disposal on Land, 
Spcial Report 171 
US A m y  Corps of Engineers, May 1972. 

3. Waste-Water Renovation and Conservation, 
Penn. State University Study 23, 
Pennsylvania State University, USA. 


