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Thus says the Lorl_' : 
!lLet not the "rise man glo . .  y i:' his wis(!om, 
Let not the mighty man g:_ory in his m�.ght , 
Let not the rich man glo�-y i::-: his ric. es; 

But et him who g' ories glory ::n this , 
That he kno -s and unders�and3 me , 
That I am t,e Lor( who p'. acLse 
Steadfast lrwe, jL'stice, and righteour:<ness in the (. �:::-th; 
For in thes" things I de� igb ; ." 

, eremiah 9 v •• 24 
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A1::S T HACT 

I ncreases in herd size and enforcement; of water quality regulations 

have crea�;ed an effluent disposal problem for the New Zealand dairy 

indus try. Spray disposal to land and lag,)oning are c ommonly used but 

mechanical failures, management requirements and p ressure on land have 

limited their suitability in many situati,)ns. This project vias 

established to consider an alternative system. 

Initial studies revealed that anaerobic treatment in unmixed, 

non-insulated tanks, followed by trickling filter aeration, might be 

sllitable. Two laboratory scale and one field treatment plant ( 1 / 1 5  -

1 /20 full scale) were constructed to investigate the system. A 

factorial experimental design allowed investigation into three 

anaerobic treatment levels with a 3 x 3 aerobic treatment interaction 

nested wi thin each anaerobic  treatment. 

Anaerobic residence times of  5, 7. 5 and 10 days provided loading rates 

of  1. 35 - 0. 63 kg COD/m3_day and 1 . 36 - 0. 67 kg TS/m3_day. Removals 

between inlet and outlet averaged 71% and were insensitive to loading 

rate. T otal solids accumulation rates of 40-50% TS input rate suggests 

that anaerobic tank design should be based on solids accumulation rate 

and cleaning frequency. 

The stone media trickling filter was loaded at approximately 0 . 61 kg 

COD/m3-day. Aeration periods of 1, 2 and 3 days and hydraulic loads of 

2. 8, 1 0 . 1 and 1 8 . 2 m3/m2_day were studied to determine their influence 
on treatment efficiency. Multiple regression analysis indicated that 

the longer residence times and higher recycle rates improved treatment 

efficiency. Removals varied with the mee.sured parameters but ranged 

from 42-66% for COD. Design alterations to allow the final discharge 
tu be taken from the b ottom of the filter, after settling, would 
increase aerobic treatment efficiency above 75't� COD removal . 

P rediction of treatment efficiencies beyc'nd the monitored operating 
conditions suggested that only margillal improvements could be made. 

The TS accumulation rate in the aerobic T,hase was approximately 13% of 

the TS input rate or 5G�� of the BaD removal rate. 



Overal l  plant treatment effi ciencies of 80-89% were obtained . Lemovals 

in excess of 92% coc;ld be achieved with minor design alterations .  

Maintenance and opel'ational requirements were minimal .  The only problem 

with the sys tem wa� an average 15 fold in�rease in N03-N and 4 fold 

increase in DIP under conditions for optimum removal of the o ther 

parameters .  Interm�ttent land disp osal could reduce this p roblem. 

Treatment c omparison between similar laboratory plar.ts , and between 

laboratory and f ield plants which varied by a scale factor of  56, 
suggests that identically designed p lants would give a similar 

performance and that there is little scale effect.  Increasing tr._e 

scale only improved treatment efficiencies under unetable aerobic 

conditions, i . e . , high recycle rates and low resideLce times . 

Increasing scale gave some d ecrease in maintenance and operational 

problems . 

Design of a full scale plant, based on daily p ollution loads froffi a 250 
cow dairy shed , suggests that the system is a viab le: p roposition. 
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A B B REV I A T I O N S 

BOD biochemical oxygen demand Mg magnesillIl 

C = carbon ml millilitre 

°c degrees Celsius MLVS S = mixed liquor volatil e 

Ca calcium 

CH4 
= me thane 

CMD coefficient of multiple 

CO2 

COD 

DIP 

DKN 

DM 

D O  

DOP 

determina ticm 

carbon dioxi de 

= chemical oxygen demand 

= dissolve d inorganic 
phosphate 

= dissolved Kj eldah l 
nitrogen 

= dry matter 

= dissolved oxygen 

= dissolved organi c 
phosphate 

F/M food to mi cro organism 
ratio 

g gram 

h = hour 

ha = ll ec tare 

I . D .  internal diameter 

K potassium 

kg = kilogram 

kW kilowatt 

1 = li tre 

m L1 e tre 

max. maximum 

mg mill igram 

susp ende d solids 

mm = mill imetre 

mV millivo lt 

N nitrogen 

Na = sodium 

Na202 sodium peroxide 

NaOH = sodium hydroxide 

NH4-N = ammon iacal ni trogen 

N03-N = nitrate nitrogen 

oxygen 

= phosphorus 

ppm = parts per million 

RBD = rotating biological iisc 

rpm = revolutions per minu te 

s = second 

S.T.P. = standard temp erature and 
pressure 

TDN = total dissolved nitrogen 

TDP = to tal dissolved pho sphate 

TEl'JIP = temp erature 

TKN total Kjeldahl n i trogen 

TN = to tal nitrogen 

TP = total phosphate 

TPN = total p articulate ni trogen 

TPP total particulate ptosphate 



TS  

VF A  

= total solids 

= volatile fatty acids 

vs 

yr 

= volatile solids 

year 


