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ABSTRACT

The impact of organic pollution on the qaality of waters in the
Visakhapatnam harbour has been studied over a year at 8 stations. The
enrichment of nutrients in these waters enhances the eutrophication. The
construction of outer harbour retards the tidal flushiog resulting in a
greater stagnation of these waters. The distribution pattern of phosphate
and ammonia indicates the flow of pollutant rich waters at surface

towards the sea during low tide, .
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INTRODUCTION

The combined domestic and industrial effluents dischaiged into Visakhapatnam
harbour deteriorates the quality of water. Pollution studies in the Visakhapatnam har-
bouy waters have been initiated recently- The topography of the harbour and the nature
of the discharge of the effluents into these waters were eailier reported  (Ganapathi
and Raman,.1973). Large scale fish moitalities were reported in north western arm
of harbour which receives the industrial cffluents (Ganapathi and Raman, 1976)-
Impact of organic pollution on periodic outbursts of phytoplankton blooms was
reported in these waters (Ganapathi and Raman, 1979; Premila and Umamahe—
swara Rao, 1977)- The abundance of cligochacta worms as indicators of organic
pollution was observed in south lighter channel (Subba Rao and Venkateswara
Rao, 1980)- However, it appears that no systematic sucrvey has been carried out
to assess the extent of pollution and quality of water in the harbour waters-
The present study mainly deals with the impact of organic pollution on the
hydrography of the harbour and nearshore waters based on the chemical data
available from January 1980 to December 1980.

MATERIAL AND METHODS

Monthly samples avc collected at low tide from the stations indicated
in Fig. 1. Surface samples are collected with a clean plastip bucket and subsur—
face samples with Nansen reversing bottles. Standard analytical methods are wused
for the determination of salinity, dissolved oXygen, nitrite, nitrate, ammonia,
phosphate and silicon as described in Manual of Methods in Aquatic Environ-
ments Research, FAO, 1975. For the determination of nutrients the samples
are diluted with deionised water. Dissolved oxygen is determined by the
Winkler’s modified method using sodium azide to eliminate the interference due
to the presence of high concentrations of oxidising substances- BOD is deter—
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mined by the direct method at all stations except for station 1 (South lighter
channel) where it is determined by unseeded dilution method (Martin, 1970)- pH is
measured using an Elico pH meter with glass and calomel electredes.

RESULTS AND DISCUSSION

Variations in different parameters during the study period at different stations,
shown in Figs. 2 and 3, are discussed below :

Salinity

Annual variations in salinity in the harbour channels ranges from 15-34°/,-
The salinity values remained high from January to June with a maximum
difference (<2°/“) from surface tc bottom values- Low salinity values are persis—
tent during the period of July to October with a maximum differencs (2-10°f)
from surface to bottom values which may be. attributed to the influx of fresh
water by monsoonal rains- The low salinities observed during September 1o
October may be due to the combined effect of Jand drainage from the
prevailing monsoonal rains and the southerly flowing northein diluted waters
which is having its influence nct cmly on the offshore waters but also in
the coastal waters as reportcd earlier by La Fond (1957) and Varadarajulu and
Tippu Abdul Khadar (1976)-

pH

pH values are within the range of 7.5-8.2 at stns- 1 to 6 while at stns. 7
and 8 the vafues are in between 8.0-8.2. Occasionally low pH (6-7) values are
noticed at stns. 1, 3 and 4, probably due to the increase of waste load.
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Fig, 1. Map showing the cight stations sampled,
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Dissolved Oxygen

_ The variation in dissolved oxygen content at stns--2 to 6 is more of less.
similar and the surface waters are supessaturated with dissolved oxygen because
of several planktonic blooms as alveady reported in the area of study (Ganapathi
and - Raman, 1979) . The concentration of dissolved oxygen in the premonsoon
season lies between 6-8 ml/l. The existing meteorological conditions are favourable
for the growth of plankton during this period and summer heating reduces the
plankton growth and hence oxygen is being utilised- by the organic matter in
the .period May-June. The concentration of dissolved oxygen in the monsoon

SALINITY %,
20

- mn
4

?..3,9. o o
-
X
/

\
\
/
N

. \
’._./ “ \/" \JI \ ’,/\
- - A

—7 N\

A NN W A 2, \

—— ~o LV ttenl ¢ N \
LN BN A I A SRR DL B AR L A A N SN B SR B B T v v v 1t 1 ryv vy or >

4 08 O
P I |

KITRITE-N
m%/l
20 0

r:)ill

C1TRATE-N
o

8
il

mg/t
k]

0

/l
2.8

ny

EHOSPHATE-P  LMMONIASN

.0

SILICATE-i
ng
'

th. 2. Seasonal variatjons in different parameters at stations 1-4 (— Surface, .... bottom). '
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season: ‘lics only between.3-6 -ml/l which may be due 1o the adverse conditions
for the bloom formation. and the monsoonal sunoff which carcries the organic
wastes into the -harbour waters. During the study, totally anoxic conditions are
also observed in.the bottom waters at stns- I and 4 (South lighter channel
and northwestern armj which are attributed to the biochemical  oxidation of
organic wastes emerging from the cilty into these channels through monsocnal
runoff- The oxygen -supersatuiated surface waters (6-12 ml/l) in the post-monsoon
season indicate the prominance of plankton production peak during September to

December (Premila and Umamaheswara Rao, 1977) over the first peak in January
to April-
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Although the general tiend of oxygen dec;easing with depth_ is observed -
at all stations, the stn. | showed bottom waters rich in oxygen (4-5 mi/l). when the
surface waters weve anoxic during February — Masch and October-November- This
observation along with high BOD at surface indicates the aecumulation of less
dense organic wastes flowing at the surface. At stn. 8 a vise in the levels of nutri-
cnts in bottom waters concursent with low dissolved oxygen concentration- in the
premonssocn season is afiributed to the mixing of low (emperature upwelled water
along this coast.-- However the low dissolved oxygen concentration observed during
this season at thc other -stations may be probably -due te the degradation of
organic matter- ’ .

Biochemical Oxygen Demand

The seasonal variation in BOD at stns. 2 to 5 shows its direct relation-
ship with dissolved oxygen whereas inverse relationship is enceuntered at stn. 1
which is highly polluted with domestic wastes- High vatues of BOD and dissolved
oxygen at stns- 2 to 5 indicate the eutrophication wherein high concentration
of industrial and domestic wastes are associated with high' plankton growth. Two
major peaks for BOD in the harbour channels are observed during January-
February and August-September- No definite pattern in the variation of BOD
at stn- 6 was noticed but stn- 7toc indicated two peaks, major during February-
April and minor during October—December which can be correlated with maxi-
mum production at these stations.

Nitrogen compounds

Abnormally high concentrations of nitrite, nitrate, ammeonia  are found
in the harbour channels: The maximum concentration of these nutrients at
stns- 1 and 4 ave of the order of 1,30 and 12 mg/l respectively- Nutrient
enrichment through pollution were reported from other marine areas (Verlencar
and D’silva, 1977, Unnithan, Vijayan, Radha Krishnan and Ramani, 1977).
The envichment of nutrients enheznces the eutrophicaticn and stimulates the
algal growth. The seasonal variation in all the nitrogen constituents show -
similay trend at all the stations. High concentration of nitrogen compounds in
surface water during Apri! and November-December may be the reason for the
plankton peaks as reposted eailicr- Although the peak in the monsoon season is
lesser than the other twe, it shows the drainage and land runeoff which brings
nutrient rich wastes to the harbour- The values reported here for nitiate con-
centrations are 10-20 times highcr than the nitrite values. This observation
which prevails in the oxygen scupersaturated environment deviates from the ear-
lier observations rcpoited by Ganapathi and Raman (1979)- The high concentrat
tions of nitrate in the scwage effluents was found to be responsible for the prolific
growth of masiinc algae (Wilkinson, 1963; Subba Ramaiah and Pasekh, 1966). The
variations observed inthe growth and sucvival of Ulva fasciata in the polluted waters
of Visakhapatnam harbour indicates a change in water quality in different channels
(Sreeramulu, Umamaheswara Rao and Premila, 1977).

Ammonia.is found to be at an intolerable—leve'is at stnss 1, 2, 3-and 4.
Eventhough the concentration of ammonia is minimum at stas- 7 and 8 at stns.
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1 to 6the concentrations exceeded the limits as reposted elsewhere by others (Zingde,
Singbal and Reddy, 1979). The major peaks in the months of July to August in
the distribution pattern clearly indicates that the industsial effluents as: discharged
into the harbour waters only through monsoonal runoff.

A salient feature of the present study is that the concentration.of these consti—
tuents at the sur face waters are much moye compaied 10 the bottom waters. The
dittribution pattern of ammonia (Fig- 4) during peak season shows 1hat there 1s a
layer of water which isrich in nutrients flowing to the sea during the low: tide period-
The flow of pollutant rich wateis from the harbouris extended upto stn- 7. The severe
mixing at stn- 7 increases the concentration of constituents in the inflowing water
and this may be the reason for the relatively high concentrations in bottom waters.
when compared to the neatshore waters. The isolinesin Fig. 4 indicaie the existence
of “high convenfratlon of ammonia and phosphau. at lhe surface and the sudden
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lowering in the levels of these constituents at stn- 8 is notlced wh;ch is Because of
the retardation of tidal flushing by the outer harbour- »

Phosphorus compounds

The distribution patiern of phosphate also shows similar major peaks in April,
November and December and a minor peak during July and August which can be
atctributed to the above mentioned reasons. The high phosphate concentration at
stn- 1 is due to the municipal wastes. T

The distribution pattern of phosphate during low and high tide clearly indi-
.cates that the pollutant rich surface waters of the harbour are flowing at the sur-
face. No appireciable variation in the concentration of phosphate is observed in
the surface layer ( <6 m )} whercas in the subsurface waters (6 m to bottom) the
presence of high saline water with low concentiations of nutrients is noticed- The
low surface concentrations observed during October is due to the maximum rain
fall iecoirded (235 mm)- Even the detailed distribution pattern of phosphate in Sep-
tember—-October (Fig-4) indicates the pollutant rich water flowing in the surface
layer (2-6 m) with less concentrations of phosphate in subsurface waters (6 m. 1o
bottom), and the near bottom waters (< 2 m from bottom) shows slightly high
-conceniration cf phosphate-

Silicon

The distribution of silicon at all stations shows a similar pattern as those of
other nutrients. The presence of high concentrations of silicon along with the other
nutrients in these harbour waters ac responsible for the growth of diatoms like
Skeletonema and Oscillatoria- Major peak of the diatom production during October—
December can be correlated with the maximum concentrations of silicon obsened
“Juring this seascn.

The cutrophication in harbour waters is due to contamination with organic
wastes with the rcsult that quite large concentrations of nutrients may remain
unused. Fuirther the construction of outer harbour vetards the tidal flushing, resulting
in a greater stagnaiion of harbour waters.
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