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ABSTRACT 

Ep i l i t hon deve lopment , in re lat ion t o  t he dis charge of 

dome s t i c  s ewage , dairy f actory and me atworks was t ewaters , 

and it s e f fects  on  water qual it y  were s tu d ied in laboratory 

channe ls and in  t he Manawa t u  R iver . Dur i n g  t he t hree 

ye ar per iod of the s t udy t he or gan ic  mat e r i al  input s to 

I 

t h is r iver were progre s s ive ly reduced t o  mee t  the requ ireme n t s  

o f  wate r  r i ghts des igned t o  l imit t he in - r iver BOD5 t o  
- 3 5 g.m at the end  of a def ined mix ing z9ne wit h t he 

obje c t ive of ma intain ing ade quate oxygen leve ls and cont r o l l ing 

sewage f ungus growth .  

Labora t ory channel s t ud ies demon s t rated that , f or a give n 

BOD5 add it ion, untre at ed da iry f actory was tewater increased 

the he terot roph i c  growth 2 - 3 t imes more t han pr imary 

treated meatworks was t ewate r . S im i l ar obs ervat ions were 

made in the Manawatu R iver . Thes e  var ied growth respon s e s  

c o u l d  be accounted f or by t he d i f ferent re lat ive 

cont r ibut ions of d i s s o lved and low molecu lar we ight 

(< 10 00 daltons ) organ ic  compounds in t he dif ferent was t ewaters . 

The d is s olved or low mo lecu lar we ight ( de termined after 

s amp l e  u lt raf i l t rat ion ) BOD5 t herefore prov ide more 

re l iable  genera l sewage fungus cont r o l  parameterst han BOD5 . 

Curr e n t  ve loc i t y  and s pat e s  had marked i n f luences on the 

deve l opment o f  ben t h ic commun it ie s . Maximum s ewage f un gus 

bioma s s e s  on t he natur a l  bed were observed at current 

veloc i t ies o f  0 . 2 t o  �4 5  m_s - l Short heterotrophic f r onds 

occurred at t he max imum c urrent ve l o c i t y  inve s t i�ated o f  
- 1 3 - J 1 . 1 6 m . s  . Sma l l  s pates bf up t o  5 0  t o  7 0  m . s  caus ed 

I 
pre ferent ial  s lough ing o f  he t erotrophs over e p i l i t h i c  

pho t o t rophs wh ich had deve loped o n  concre t e  p l a t e s  a t  
3 - 1 r iver f lows o f  approxima t e ly 2 5  m . s  F lows i n  exces s  

3 - 1 of  approxima t e l y  1 5 0  m . s  removed growt hs o f  Cladop h ora 
glomerata wh ich had deve loped at s ites  where the pre - spate 

curren t  veloc i t y  was 0 . 3  t o  0 . 4 m . s - 1 Much higher 

f lows , in exces s  o f  4 0 0  m3 . s- 1 , were  required t o  remove 



I I  

t he dense growths of t he macrophyte Potamogeton crispus. 

Obse rvat ions o f  s ewage f u n gus biomas s at various depths 

in t he Manawat u  R ive r and growt h rat e s  on both upper , s unli ght­

exposed, and lowe r, s haded , surfaces of concre t e  plates 

suspe nded i n  t he wa ter column i n d icated t hat  s olar rad iation 

inhibition of het erot rophi c  growt h is not important  in t he 

Man a wa t u  R ive r . 

The s e  heterotr ophic growt hs in t he r iver were replaced by 

heavy photot r oph-dominated ep i lit hon as or ganic concen t ra t ions 

were reduced . Both communities had s ignifican t impacts on 

t he s u s pended biomas s  and d is s olved oxygen levels in t he 

rive r .  

A computer model s imulat ing s umme r low flow condit ions in 

t he Manawat u R iver pred icted t hat  t he r iver can s u s t a in 

ave r a ge respiration rates of 20 and 24 g 02 m- 3  d -
1 

at mean r iver temperat ures of 21°C t o  12°C re spectively 

without bre aching t he s t atutory m i n imum permis s able d is s olved 
- 3  oxygen concen t ration o f  5 g . m . A mult iple regre s s ion model 

of t he factors in fluenc ing epilit hon respiration was developed 

f rom in situchamber s t udies of a range o f  epil i t hic community 

types. This gave ade quate pred ictions whe n t e s ted again s t  

measureme n t s  over reaches below t he d is c harges and predicted 

t hat t he ben t h ic biomas s  res ult i n g  in  t he maximum 

pe rmis s ible respiration rates decreased f rom approximat ely 
- 2  0 - 2  0 1 4 3  g AFDW m at 12 C t o  3 4 g AFDW m at  2 1  C .  

A manageme n t  s t rate gy l imitin g t he organ ic , but not the 

nutrie n t , inpu t s  t o  the Manawatu River was s hown to be 

unlikely t o  ens ure consiste n t  ma intenance of t he s t a t ut ory 

minimum dis s olved oxygen concentrat ion . 

The implications f or manageme nt o f  t he r iver are dis cus sed . 
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