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FOR E W 0 R 0

Environmental degradation continues be be a pressing problem
consequent to the developmental needs of an escalating population. Conta-
mination of air9 water and soil by the wastes arising from growing agri-

,"cultural and industrial activities and the unscientific exploitation of
natural resources are some of the recognized problems that need immediate

~'attention.

Despite advancements made in the science of environmental mana-
gement 9 certain degree of adverse environmental impact may be una,)fItidable
in a progressive materialistic society. Nevertheless9 frequent tHeat to
natural systems occure~ chiefly due to the licentiousness of man towards
a healthy environment.

The large-scale fish kill in the stretch of river Tungabhadra
at Harihar in Karnataka due to the effluent dischaege from Harihar Poly-
fibre and Gwalior Rayon factories is one of such several examples: At the
instance of the Karnataka State Pollution Control Board9 Central Inland
Capture Fisheries Research Institute conducted investigations in this
stretch to assess the impact of these factory effluents on the water qua-
lity and aquatic life. I am glad to place on record that these studies
carried out by t~o scientists of this Institute9 Dr. H.C. Joshi and Shri
P.K. Sukumaran unravelled information on the extent of damage caused to
the aquatic ecosystem as well as on the impact of the effluents of the two
factories en the physiology of the aquatic fauna9 especially the fishes.
The report also puts forward a few recommendations to minimise the pollution
hazards in river systems in gel'\~rinand the river Tungabhadra in particular.

It is sincerely anticipated that all the agencies concerned
will give adequate attention to the recommendations and take up necessary
measures for abating the pollution t.owards maintaini'nifhealthy environ-

(1,b,·
V VVI / ~M _

./ -fS'r-Arun G. Jhingran ~ 1
Director I

CENTRAL INLAND CAPTURE
FISHERIES RESEARCH INSTITUTE

BARRACK PORE

ment.
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THE IHPACT OF EFFLUENTS FROM HARIHAR POLYFIBRE
(HPF) AND GWALIOR RAYON (GR) FACTORIES ON THE
AQUATIC LIFE IN THE RIVER TUNGABHADRA NEAR
HARIHAR IN KARNATAKA - REPORT

INTRODUCTION

In india many of our rivers are facing the threat of
pollution due to ever ino~easing urban, industrial and agri~
cultural activities along'their banks. In the small rivers,
the pro'blem of pul.lution is further compounded by le~n flow
in the rivers during summer. The river Tungabhadra,which
traverses the long drought-prone regions of Karnataka is one
such example.

'0

Harihar Polyfibre (HPF) Factory, producing 170 tonnes
of rayon grade pulp every day and Gwalior Rayon (GR) Factory
pr9ducing 800,tonnes of grasiline fibre per month generate
33,000 and 11,000 m3/day of waste waters respectively ~nd
discharge them into the river Tungabhadra at hro points,
150 metre apart, near Har=i:hartown in Karnataka. The fish
mortality on 14th Feb., 1984 is of vital significance with,
respect to deteriorating water quality in this river due to
continuous discharge of these effluents. On the behest of
Karnataka State Pmllution Jontrol Board (KSPCB), Bangalore,
the Madras Centre of CIFRI conducted two survey along this
river during Nov., 1984 and Feb., 1985 and submitted its
report to them. Again on'instance of KSPCB, further detail-
ed investigations were carried out on the effects of these
effluents on the water quality and aquatic life in the river
~gabhadra, downstream of'the Harihar town. The results
of'these studies and the conclusionsd~SlI1n are presented
in the following pages.

/
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A few recoml1endations for abatement of pol.l.ution in the river
Tinfabhadra have al.so been suggested.

SAMPLING PROGRA!.fll'IE

Sampl.ing programme was formul.ated after disoussions with
the Chairman and the Member Secretary, KSPCB, Bangal.ore and the
Regional Of£icer, KSPCB, Davangere. With their col.l.aboration
studies on physico-ohemical. changes in the water qual.ity in the
river Tungabhadra, downstream of HPF and GR factories, ~ ~ vis
their effect on the aquatio l.ife were initiated. The site was
visited in SeptEmber 1985, February 1986 and June 1986. The
dates of obeer-vet Lorre al.ong with corresponding weather and river

,conditions are presented in Tabl.e 1.

Tabl.e 1 River fl.ow and weather conditions
during sampl.ing.

Parameters Sept. '85 Feb. '86 June. '86
1 • Dates of sampl.ing 20 - 22 19 ., 21 2 - 3
2. Condition of sky cl.ear cl.ear cl.oudy
3. Air Temp. °c 30 - 32 33 - 35 30 - 32
4. Water temp. °c 26 .- 29 31 - 33 25 - 27
5. River flow m3/sec. 50 - 55 8.3 - 8.4 30 - 32

Q

6. Width of river 60 130 30 60 50 100
meters

Col.lection of samples and field observations were made
at the outfall.s bf GR and HPF factories, one point a.bove outfall
and three points bel.ow outfall. In June t 86 one more point,
55 km bel.ow outfall. near Harl.ahall.i bridge, was incl.uded. The
locations are ill.ustr€tted in Fig. 1 and the details are summa-

o
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rized in Table 2. At all these locations, temp~rature and oxy-
gen (DO) were estimated at the site, on both the banks of the
river. pH, hardness, alkalinity and specific conductivity were
determined at the regional laboratory of KSPCB, at Davangere.
Estimati ons for metal content of water, soil and fish were ce,~:"
rried out on Atomic Absorption Spectrophotometer et CIFRI, Ba-
rrackpore. Extraction for metals in soil end fish was carried
out with redistilled concentrated nitric acid. Mercury was
analysed by cold vapour method on AAS.

CD-st net opez-at Lone werE: made in the upstream at AOF,
between GR/HPF outfall and BOF1, and at BOF2 and BOF3 for exa-
mining rish fauna at these points. Plankton samples and bottom
fauna were also collected from these 10c~t10ns. Local fish8r-
men's catches were elso examined for their general condition
arid growth trends. .Detailed examination of fishes and estima-
tion of plankton and benthic populations was carried out at the
Bangalore Centre of CIFRI. Toxicity tests on Oreoohromis moss-
ambicus, using different dilution:~ of GR and HPF effluents,
were carried out at Barrackpore •

.0

IMPACT OF POLLUTION ON WATER QUALITY
.C

Physico-chemical characteristics of ~ater including zinc
and mercury in the sediment:=, are aum.naz-Lae d in Tables 3 and 4.
A brownish tinge is noticed on the river bank where the GR and
HPF factories are located till 10 km downstream at Airani,
(Table 2). Maz-ked depletion in the dissolved oxy gen at the
outfalls of GR and HPF factories is noticed which continues
till Aircni, as is evident from the respective DO values on the
opposite bank (Table 4). During Feb. '86, when the flow in the



Table 2
... 4 -

Description of different locations on the
banks of Tungabhadra river near Harihar.

,
S.No.: Location,,,_____ ~r~ __ , ~ _

1 • A.O.F.

2. GR/OF

3. HPF/oF

4. HPF/BOF1

HPF/BOF2

Brief
description

f: Morphological features,----.--.-----~-----~---:~---:-::---:Factory side Opposite side
--------~,--------------------------------------------------500 meter upstream

of outfall of
Grashim Rayon
Effluent from
Grashim Rayon
meets the river
at this point

River bed - gravelly and
rocky

~ater - Colourless
River bed - FUll of sludge,

black in colour
water - Steel grey colour

Effluent of Hari-
har Polyfibre
facto~J enter the water
river at this point.
It is about 150 m
downstream of GR/oF.

500 meter down-
stream of HPF/oF

3 km downstream
of HPF
access - Nadiarna-
halhalli village

10 km downstream
of HPF
access - Airani

village
55 lan downstream
HPF

•

River bed - Covered with
thick sludge

- Dark brown-black
colour

gravelly
Colourless
Gravelly
Colourless

gravelly o

Colourless

River bed - Covered with mat of gravelly
sludge, banks sli-
ppery, dense pockets no vegetation
of aquatic vegeta-
tion mainly
Eichhornia ~~jEey
& Potemoge~on ~.

Vhter - dark brown coffee Colourless
colour

gravelly

o

Colourless

Slightiy
brownish
Sandy

Colourless

Bed - gravelly covered
with thin mat of
brownish sediments

- Brown coffee colour\later
Bed - gravelly covered

with silt
- slightly

brownish
W:tter'

Bed - Sandy with
thin mat of silt

- ColourlessW1ter



(] 0

- 5 -

Table 3 Physico-chenical char-c.cber-La-tLce of wc.ter at different locations
on the fc.ctory side in Tungnbhcdra river.

1 1 1 1 1

S.No. : Pccrameters A.O.F. GR/OF 1 HPF/OF HPF/BOF1 :HPF/BOF2 'HPF/BOF ·1 HPF/BOF 41
1 1 : 3:
1 Ho,riho.r Horiho.r: .Harihar Harihnr :No.dinrna-:Airani , Har1o.-1 1
1 I (500 n) :halha11i I f
I I I I ,_---1. , - ~____ --1- ___ . ..-L. ,

1 . pH 8.0 8.6 8.6 8.3 8.2 8.2 '; ~. 7.8
2 . D.O.(mg/1). 7.0 1 .2 0.8 2.8 4.72 6.48 7.56
3. A1ka~inity)mg/1) 140 153 397 312 208 191 160
4. Ho.r-dneee 142 461 465 290 185 173
5 . Su. conductivity

u~os/cm 27.4 179.5 174.5 102.2 45 '-:3 36.3 29.0
/

6. B •0 •D. (m~~/1) 1 .0 48 29 12 6.8 4.0 2.0
7. C .0.D. (I!lg/1 ) 24.0 296.0 570.0 276.0 115.o 68.0 49.0
8. Zinc in

wc.ter (og/l) 0.07 3.26 1.46 0.66 0.36 0.26 0.10
9. f-lercury in

wo.ter (p.g/1) nd nd 0.5 nd nd nd nd
10. Zinc in sediments

(y..g/g dry soil) 43.3 1003 600 167 143 76 56
11 • Me.r-c uz-y in sedi-

ments (p.g/g
dry soil) 0.004 0.096 0.26 0.066 0.046 0.032 0.030
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Table 4 Physico-chemical characteristics of water at different locations on the
opposite side of HPF/GR factories in Tungabhadra river.

I , , I I I
S.No.:Parameter :A.O.F. :GR/OF HPF/OF :HPF/BOF1 : HPF/BOF2

, HPF/BOF HPF/BOF4
, ,,

: . I . : ' , I 3, Harihar~Harihar , NadiarnD.-: Airani Harlahalli, IHar~har,Har~har, ,, I I t , , hc.lhc.lliI, , I , , , ,
, -&- I ,

1 • pH 8.0 8.0 7.9 8.0 8.0 8.1
2 • D.O. (mg/l) 6.8 7.2 7.0 7.4 7.6 8.4
3. Alkalinity

(mg/l Co.C03) 138 145 144 162 .162 136
4. Hc.rdness

(mg/i Co.C03) 1411- 150 153 169 163 100
5. Specific conduc-

tivity
(}lmhos/cm) 28.2 27.5 27.8 29.0 30.5 27.0

6. Zinc in water
(lTlg/l) nd 0.08 0.05 0.07 0.10 0.09

7. Mercury in
W8.ter Cug/l) nd nd nd nd nd nd

8. Zinc in sediment
(p.g/ g dry soil) 40 39 43 50 57 48

9. Mercury in
sediment
(pg/g dry soil) 0.008 0.01 0.012 0.012 0.02 0.022

•

o
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river was only 8 m3/sec., D•.O. was completelytJ.bsent at the
outfall of GR. The chemical parameters such as hardness, alka-
linity and specific conductivity increase consid8rably in the
outfall rt:gion and remain high even upto 3 km downstream.
These values tend to approach normal values (aa observed above
outfall) n eaz- Airani, .thus indicating r\:;ooV'E-ryin water quality.
A comparison of Table 3.and 4 revec..lstht;.tthe opposite bank
of the rivE;r upto 10 km d cwne tz-eem is c.f:i:'bm'tedonly marginally
by the septic conditions prevailing on the faotory side.

The average zinc level at the outfall of GR is 3.26 mg/l
which is very high. In Feb. '86 it was as high as 4.85 mg/l.
It deoLd.n ea considerably to 1 .•46 mg/l near HPF out.fall and
0.66 mg/l at 500 m downstream, and at Harlahalli, the concen-
tration goes down to 0.1 mg/l. It is evident from the corres-
ponding zinc levels in sediments thD.t most of the zinc in solu-
tion settles down as a result of chemical precipitation and
adsorption on settleablc suspended matter. Mercury in water
could not be detected in most of thE; Lo ca-bdone but s~..:,::-~.;.i:Ci.cal1.-

'tr~lyhigh vo.lu5 (O.•26/)J-g/g)was recorded in the sediments
near HPF outfall.. It is difficult to trace out the source of
mercury other than the use of organomercurials for preserva-
tion of wood by HPF. e opper and chromium in wc.ter werE; below
detectable levels.

n~PAeT OF POLLUT ION ON BlOT le eOMi"lUNIT IES

•
Twenty one speci(:..sof fishes belonging to 6 families

(Tab1e 5) were recl'rded in Tungc.bhadra river right from Ho.ri-
har bridge (above effluent disoharge) to Airani viLlage below
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Table 5 List of fishes collected with numbers and size range in a~ (in paren-
theses) from different zones in Tungabhadra river near Harihar.

,, Collection zones in the river stretch,
Species of fish , Above effluEnt , 'Nadiaharnahalli f Airani, f f

I discharge f ,
I , ,
• , ,

Family: CYrIUNIDAE
Punt ius 12ulchellus* 12 (110 - 180) 10 ( 55 - 140 ) 20 (110 - 195)
Puntius 12llutunio 9 (40 - 50) 7, ( 50 - 55 ) 13 (40 - 58)
Puntius ticto 20 (55 - 60) 10 (50 - 62)
Puntius 12uckeli 1.3(55 - 78) 11 ( 60 - 82 ) 12 (72 - 90) 0

Punt ius kolus * 12 (150 - 192) 8 (162 - 208)
Cirrhinus ~* 18 (60 - 170) 14 ( 75 - 97 ) 13 (180 .- 200)
Chela ~tpar 12 (72 - 89) 12 (108 - 125)
Chela Laubuca 20 (60 - 85)
f -?,. : ~<-~~ . ~~ 1~ 1"'- r.i\!\ '=

: {', ""°0
' -. '- ••<...- ...•.-~.

Rohtee vigorsii 6 ( 95 - 162 )
Baril~s bendelt~ 10 (58 - 110) 15 ( 68 - 74 ) 13 ( 60 - 114 )
Schismatorhynchus it ~42r ~,~q)-,)mukta 3 (52 - 65) 11 ( 50 - 69 )
Rasbora daniconius 4 (59 - 72) 12 ( 60 - 70 ) 6 ( 62- 70 )
G:trm notyla 19 (54 - 67) 35 (57 - 110)

FarnilyzBAGRIDAE
~~~vittatus* 8 (120 - 138) 9 (110 - 149)

(185 - 200) (195 - 210) 0Mystus cavasius* 6 10
Familyg SILURIDAE

"Ompok ~culatus* 8 (190 - 240)
Family~ AMBASSIDAE .

.Arnbassisranga 13 (42 - 55) 12 ( 45 - 59 ) 13 (42 - 56)
1\mbassis~ 9 (43 - 50) 5 (42 - 52) 11 (40 - 55)

Family: CICHLIDAE
EtroPlus maculatus 6 (54 - 68) 1 (only "ne)

Familyg Q,OBIDAE
Glossogobius giuris 1 ( " ) 4 (56 - 68)

* Economically important species •.
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the effluent discharge zone in cast net collections during the
course of investigations. Of d:bese, 7 species attaining large
size are of economic value. No fishes were caught in cast net
operations one km stretch below the discharge point. Large
number of economically important fishes viz. Puntius pulchellus,
Tor khudrea, Wallago attu, r.iystusseenghala etc. and a few other
less important fishes, both young and adult, w~re caught in the
lower stretches of the river (12 km below the effluent discharge
point) by local fishermen.

o

The fishes caught had a slight discoloration and foul
odour. Howev€-r, no external injury could be noticed.but choking
of gills was evident. Examination of digestive organs of the
specimens collected dIrom the lower stretches indicated maLnLy

empty stomachs and the blood vessels lining the digestive or-g ane
and the adjoining body musculature within the abdominal cavity
appeared oongested and swollen. In several fishes the liver
he,d bccomc discolored erid pulpy to touch. Microsc opic examino.-
tion revealed that fatty digestion had set in. The condition
we.e more pronounced in b otrtom feeding fishes.. In ~~ spP.,
Schismatorhynchus spp., Q. ~, E. kolus and Garra spp. which
are more or less bottom feede:s pathological conditions were
more severe than the surface and column feeders likL g. phutunio

,
and R. vigorsii. 'I'he gr.9wth of these fishes seems to have been
adversely affected due to the continuous discharge of effluents
and the prevailing adverse. conditions in the large stretch of
the river downstream of Harihar.

Zinc Qnd ~urcury levols in nusclcs, liver and kidneys
of fishes ho..vebeen presented in Table 6. Zinc levels are
higher in the fishes collected from BOF2 (Nadiaharnahnlli) as
compered to those collected from AOF and BOF3• Accumulation
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Table 6 . Heavy metals (Zn & Hg) in fishes collected from different.
locations in the river Tungabhadra near Harihar. ,

,
Fish (NOS) , Zinc (ug/g wet wt) Mercury (ug/g wet wt),,,

: Muscle Liver Kidney Mus. Liver Kidney,

1< At Nadiahar-
nahalli
Puntius
.E..ulchellus(5) 18.2 72.0 118.8 - ?

Cirrihina
reba (5) 16.1 77.5 151.0
Puhtius
puckeli (5) 18.1 89.7 142.8
Channa
marulius (1) 16.0 66.0 173.9 0.18 0.74 0.71

2. At Harihar, AOF
~tius
pulchellus 4.6 -
Puntius
kolus (2) 5.6 nd

3. At Airani, BO.F3 p

Puntius
pulchellus (2) 6.8 4t.056-
Puntius
kolus (2) 10.0 T' 0.020
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of zinc is muximum in kidneys followed by liver und muscles.
Mercury If;.,velin Q.. m.£rulius :"'8 markedly high, however c ppz-ecil"':i)lL
ablE; levels of mercury hO-Vb bet:n detected in other fishE.:salso.

Toxicity experiments on Q. mossambicus reveo.led tho.t thE.:
fishes survived for 96 hrs. in the HPF effluent et 50% dilution.
GR effluent was found to be considerably toxic ns the LC50
96 hrs wos 5%, which me arre that GR effluents at 5% concentrc,-
tion (v/v) ccused 50% mortc,lity in fishes during 96 hours expo-
sure.

Plo.nkton and benthos :

A total of 9 phyto-nnd 6 zooplankton organisms were iden-
tified frcr.'lthe different stretches of the Tungo.bhndra, river
(Table 7).

Dic.toms, showed comparatively equitoble distribution.
In September 1985 and February 1986 the:.irdensity was higher
(o.bove 82 to 349/li tre) o.t ,Airani. No.viculc.spp., Fra,gilaria
sp., Diotoma sp., Nitzschio. sp., q~rosigma sp. and S~nedra sp.
were the most cornmon forms. The pLo.n kt ori population wes mo.xi,»
mum in samples collect8d from Airani, followed by Nadiahorno-
ho.lli. The pollutants thus appeo.r to hav.e a fertilising effect
in the water in the recovery zone.

As a group, protozo~ns were almost unrE.:corded o.t all the
centres except in Ncdio.hccrnahalli during 1986. Rotifers (Bro.chi-'
~ sPp., 2/1) were present in Airani in September 85 and at
t~e effluent side in June 1986 (Leco.ne spp. 4/1). Dio.ptomus
spp.t C~olopg spp. and their nnuplii ~ere present in negligible
numbers ut Nndio.hDrno.hnlli and Airnni.· Pl8.nktoll'"J.wo-s completely
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Table 7 Data on plankton (number per litre) in different zones

, rSpecies Above ef'f'Luerit ] Nadiaharna- , Airanit
discharge r halli r, ,

,
.* '

PHYTOPLANKTON -

CHLOROPHYCEAE
Spirogyra 9 59 13

BACILLARIOPHYCEAE
Staurnneis 2 2 t'

Diatoma 50 112 7
Navicula 19 34 320
Pragilaria 6 4 1
Nitzschia 1
Qyrosigma 1
Synedra 1 4

ZOOPLANKTON
PROTOZOA:

Arcella 2
ROTIFERA ..

Brachion~ 9 2

Lecane 4 ';

CLADoCERA
Macrothrix 3

COPEPODA Q

0

Diaptomus 4
Qy:clops 4
N~uplii 2



-1} -

Table 8 Bottom biota and littoral fauna in different zones
of Tungabhadra river near Harihar.

Species Above effluent Nadiaharna- Airani
discharge halli

(Number/Sq. m in parentheses)
~ LITTORAL FAUNA

Fish fry 4 (2) 6 (3)
BOTTOM FAUNA:

Chironomid larvae 17 (755)
Lamelliden~ marginalis 4 (177)
Lamelliden~ corrianus 6 (267) 5 (222) 4 (177)
Malania striatella
tuberculata 7 (311) 4 (177) 6 (267)
Corbicula regularia 3 (133) 5 (222) 4 (177)
Viviparus bengale~ 1 (44) 2 (89) 2 (89)

e ~ globosa 1 (44) 1 (44)
Gyralus 3 (133) 2 (89)

•
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cbsent in th~ outfnll region of GR/HPF except in Sept. '85
when 16 no/L of Dic,tono, sp. wos rec orded.

The collections of bottom and littoral fauna showed 2
sp(.;ci€sof bivalves ond 6 species of gastropods in freshly
dead condition downstrli:lGmof the dischcrge point (Table 8).
Dead shells of gastropods nnd bivalves in large numbers were
notioed in the river below the effluent disoharge point. Ben- ,
thic population was completely cbsent between GR/HPF nnd BOF1 •
ChironoMid lnrvae were also present in Aircni (755/m2) in Feb-
runry 1986.

CONCLUSIONS

The river Tungc.bhadra.is severely pollut€:d n~ar thE; out-
fo,ll of the HPF and GR fo,ctories and this condition of thE;
river continues upto 500 meters downstream. Aquatic life is
completely abs(.;ntin this stretch. In the region between
0.5 - 1 km downstream number of·patches of aquatic weeds mainly
Eichhornic crnssipes nnd Potnmogeton sp. grow on the fnctory
side during the lenn flow period from Dec.-June.

Opposite bank of the river remnins una£fecteQ which
'.helps in sustenance of aquatic life in the river as it provides

sufficient sp~oe for the fis~~o migrate.

Average zino level in wcter nt the outfall of GR is very
high. Even though, most of the zinc eotrt Le e down, its presenc e
in the sediments at such high levels, ns observed here is not

•desirnble. During the l~an flow periods in the river, dilution
to safer limits is not complete even upto 10 km downstream.
Zinc nocumulntion in different tissu(.;s,orgo,ns of fishes, parti-
cularly in kidneys is very high.
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Although presenC6 of mercury in wnter is not d~tectablc,
its significant presence in sedi!)1entsaround HPF outfcll and--farther downstream suggests occassional discharge of mercury
into the river. Accumulation of mercury in the muscles, liver
and kidney of Chcnna marulius upto 0.17, 0.74 and 0.71 ug/g wet

"wt., respectively, is clJrming cnd signifies its biomcgnificc-
tion in the aquatic food chain in the riv~r.

At many occnssions between Sept. '85 and June '86 the
flow in the river ha~ receded below 1 m3/sec, which is too low

. 3
to bear the load of 44,000 m /dcy of effluents from the two
factories. Biocssey toxicity tests with GR effluE;nts h av e
shown that 5% v/v concentration of the effluen~ CCUSE;S 50%
mortclity in exposed fishes (Q. mosscmbicus) within 96 hours.
This implies that if the effluent discharge from GR continues
even during the lean flow, approximately bE:.low2.5 m3/sec, the
likelihood of heavy fish mortality in the downstream cannot be
ruled out.

Summation of observations on fishes collected by ccst
net operations at different locations facilitates comparison
of the availability of fishes in the different stretches of
the river (Table 9). Condition of fishes particularly in the
BOF2 near Nadiaharnahalli is not satisfactory.to

Due to adverse env~ronmental conditions ~nd non-avnil-
ability of proper food, the growth of fish is hampered. Poor
condition of fish is evident from just by seeing it. Hence,
merely their presence does not indicate that the environment
in this stretch of the river is congenial for fish. Fishes
come there in search of food and inhebit the charrged conditions.

,
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Tc.ble 9 Collection of fishes from different locations
in Tungo.bhadra rivE3r.

,
Parameters AOF ;GR/HPF BOF2 BOF3,

Horihar!Outfc.11 N.ha1li Airc.ni

1 • No. of obser- 3 3 3 3
vations

2 • Total no. of
oust net ope-
rc.tions 36 30 60 60

3. No. of fish
speoiE.s caught 15 nil 14 18

4. Total no. of
fishes cc,ught 180 nil 125 225

5. Catch per
unit effort 50 nil 20 40

Plankton and benthic fnuna is oompletely ubsent in the
outfnll region. Only during Sept. 85, when the river flow wes
50 m3/seo., Dic.toma sp. were available in this stretoh. Shells
of dead gostropods ~nd bivalves ure found in large numbers.
This indicates thut orgunisms ourried by upstream water succumb
to adverse conditions prevailing in this stretch, along HPF/GR
outfall. Abundance of plankton n(.ar Airani shows rtcovery in
water quality ns is also reflected by physioo-chemical observa-
tions •

•
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REC m.7MENDATIONS

1. Gwa1ior Ro..yonand Ha.rihar Po1yfibre fa.ctories shou1dbe D,sked
to ecz-upuLoue Lv follow the ISI/NINAS stcmcards for the dis-
posal of their ef f'Luerrt e into the river Tungabhc,dra. ~1oni-
taring of these stnndords mny bE done from time to time.

2. Zinc content in GR effluent is very high. To ninimise zinc
;} content, the eff1uents of GR mc.y be c omb Lned with thE;;;efflu-

ents of HPF before th€ir dischc.rge into theriv8r and reta-
ined in ~ separate tc.nk. Lagooning associated with intro-
duction of wcter hyacinth wi11 reduce th(; zinc content in
water. This treated wnste water may be discharged into the
river through an elongated zigzag shnped ch~nnel. This wi11 01-.

~so he1pin ohecking the entry of mercury into the river.

,. As n short term measure the discho..rge of ef'f'1uentsfrom the
two factori8s oc-n b e stopped during the lean f10w period in
the river. The Gwalior Ro.yon shou1d bE;;;asked to disobntinue
its dLech az-g e into the river, ns o.nd when the flow in the
river recedes below 5 m'/sec cnd HPF should c1so stop its
discharge when the river flow ia below 1 n'/sec, so that the
cha.nces of fish morta1ity in the downstream water mcy be
avoided. KSPCB shou1d insure that the above measures are
striotly fo110wed.

4. Fish cntch in the upstrec.m of Hnrihar and do~strecm et Nadia-
harnchalli, Airani and Hc.r1ahalli shou1d be regu1ar1y monitored
by the stnte Fisheries Depcrtm~nt in order to assess the exact
10sses due to deteriora.ting water quality in the Tungabho.dra
rivE:r, downstream of Harihnr and remedial measures taken for
the same.

5. Monitoring of zinc and mercury in sediments and fish should
be included in the routine water quality monitoring programme
of KSPCB.
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