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INTRODUCTION

Since the early 1880's the Christchurch Drainage Board

has discharged domestic and industrial sewage into the Estuary

of the Avon and Heathcote Rivers at Bromley. From 1962 up to

30 million gallons per day of treated sewage have been discharged

from a purification installation designed to give primary and

secondary treatment, including a period of retention within a

series of oxidation ponds. During this same period the estua-

rine waters have become increasingly enriched with nitrogen and

phosphorus nutrient, resulting in extensive growths of macrophytic

green algae (collectively termed sea lettuce) on the tidal flats.

A greatly increased sewage flow from the treatment plant has

undoubtedly contributed considerably to this accelerated 'eutrophica

tion, and in 1968 the Christchurch Drainage Board instigated an

investigation into the problem. The scope of this inquiry was

widened in 1970 with the establishment of the Estuarine Research

Unit attached to the Zoology Department, Unive~sity of Canterbury,

following the Drainage Board's receipt of a contracted report

into flood alleviation in the Avon-Heathcote Estuary from the

Hydraulics Research Station, Walling~ord, England (hereafter

referred to as the "Wallingford Report"). It was as a member

of this unit that the author was awarded a Research Scholarship

by the Christchurch Drainage Board to investigate the ecology

of the Bromley oxidation ponds and to gauge the importance of

their nutrient contribution to the Avon-Heathcote Estuary.

Although a wide variety of sewage treatment plants are

currently in operation throughout New Zealand, only the Mangere

plant at Auckland is broadly comparabie in design and size with

the Bromley installation. Considerable differences exist

between these two plants in the na-ture of the sewage received,

basic operating procedures and climatic conditions though and

consequently, apart from a collection of unpublished records

(mostly unprocessed) and two reports dealing with midge problems
,

in the Bromley oxidation ponds (Craig and Burns 1963; Robb 1966),

very little useful information was locally available on which to

base this evaluation of porid operation. Even information relat-

ing to detailed ecological studies of other oxidation ponds with

in New Zealand was very limited. The only significant study

available was that of the Mangere ponds (Haughey 1965; Brockett

1971; Darby 1971). Despite their potential value to the design
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engineer and plant operator, detailed ~tudies of primary product

ivity within oxidation ponds have not been undertaken in New

Zealand. Information on general ecological and productivity

studies overseas is also limited, although a number of good

general reviews (e.g. Fitzgerald and Rohlich 1958; Hicks 1958;

Mackenthun and McNabb 1961; Porges and Mackenthun 1963) and

reports (e.g. Caldwell 1946; Oswald et ai. 1953; Silva and Papen

fuss 1953; Neel and Hopkins 1956; Bartsch and Allum 1957; McNabb

1960; Copeland et ai. 1961; Copeland and Whitworth 1963; Copeland

and Dorris 1964; Day 1971) are available.

Four basic objectives were therefore drawn up and developed

during the course of this survey:

(a) An assessment of diurnal, seasonal and long term chemical

patterns within the oxidation ponds (Chapter III).

(b) An assessment of the contribution of the oxidation pond

discharges to the nitrogen and phosphorus budgets of the

Avon-Heathcote Estuary- (Chapter IV).

(c) A study 6f ~hyto- and zooplankton cycles and c6lifor~

bacterial patterns within the oxidatio~ ponds (Chapter V) .

(d) An assessment of primary productivity patterns and the

trophic status of the ponds together with a detailed

evaluation of the influence of certain variables affecting

photosynthetic activity (Chapter VI) .




































































































































































































































































































































































































































































































































































