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POLLUTION O F  UPPER AQUIFER I N  PUNJAB ( I N D I A )  

M.R. GOYAL,O.P.ABROL and A. K. VOHRA 

Water Resources Di rec to ra t e  ,Punjab,Chandigarh ( India) .  

ABSTRACT 
The q u a l i t y  of ground water  i s  e s s e n t i a l  t o  eva lua te  i t s  s u i t a b i l i t y  

f o r  d r ink ing  / a g r i c u l t u r a l  purposes. Out of t h e  t o t a l  groundwater 
r e s e r v o i r  i n  Punjab 76.5 percent  groundwater i s  f i t  and t h e  rest 
showing vary ing  degree of s a l i n i t y .  The f i t  water zone being t h e  
main a t t r a c t i o n  f o r  t h e  i n t e n s i v e  i n d u s t r i a l i s a t i o n  and u rban i sa t ion  
i n  t h e  State, is po l lu t ed  by u n s a t i s f a c t o r y  d i sposa l  of i n d u s t r i a l  
waste and l a c k  of proper  sewerage f ac i l i t i e s .  

The paper  deals with source and concent ra t ion  of p o l l u t a n t s  i n  
upper a q u i f e r s  of i n d u s t r i a l  town of  t h e  S t a t e  with s p e c i a l  re fe rence  
t o  Ludhiana. High concent ra t ion  of n i t r a t e s ,  cyanides  and t r a c e  elements 
l i k e  chromium(VI), copper, z inc  and i r o n  have been repor ted  i n  t h e  
ground water samples from Ludhiana town. High va lues  of biochemical 
oxygen demand have a l s o  been r epor t ed  from t h e  water samples of Budha 
Nala, Ludhiana. 

INTRODUCTION 
Punjab, which i s  t h e  main a g r i c u l t u r a l  producing S t a t e  i n  t h e  

count ry  i s  fas t  developing i n t o  an i n d u s t r i a l  S t a t e  with the  e s t ab l i eh -  
ment o f  rnanyzlredFum t o  l a r g e  indus t r i e s .  
of i n d u s t r i e s  i s  d i s t u r b i n g  t h e  environmental balance and i s  r e s u l t i n g  
i n  t h e  p o l l u t i o n  of ground water. P o l l u t i o n  caus ing  a c t i v i t i e s  have 
been occuring due t o  domestic wastes as w e l l  because t h e r e  are no 
proper  sewt'rage d i sposa l  systems. This  has  r e s u l t e d  i n  n i t r a t e  bu i ld  
up a t  Ludhiana. 
groundwater i n  o t h e r  towns l i k e  Phagwara,Hamira,Jullundur,Amritsar, 
Bata la  and Rajpura. 

The haphazard establ ishment  

I n d u s t r i a l  wastes have a l s o  r e s u l t e d  i n  p o l l u t i o n  of 
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METBOWLOGY 

Analysis of water and waste waters were ca r r i ed  out by usual 
prescribed methods(ref.1). Temperature, pH,Electric Conductivity 
and dissolved oxygen were determined a t  s i t e .  Qualj-ty monitoring 
s t a t i o n s  f o r  per iodic  s tudy of  q u a l i t y  changes were e s t ab l i shed  f o r  
ambient t rend and source monitoring (ref.2).  

REGULTS AND DISCUSSION 

Groundwater po l lu t ion  has been observed i n  various i n d u s t r i a l  towns 
i n  t h e  State.  
been studied (Fig.1). The i n d u s t r i a l  u n i t s  a r e  discharging t h e i r  

The qua l i t y  of groundwater i n  some of t hese  towns has 
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e f f l u e n t s  on t h e  surface which through seepage reaches t h e  groundwater 
reservoir .  Budha N a l a  i n  Ludhiana Town which runs 
a s t r & h  of about nine kilometers forms t h e  main source f o r  t he  disposal  
of domestic and i n d u s t r i a l  waste through seven,.small na l a s  enter ing 
i n t o  it from various p a r t s  of t h e  town. Around Budha Nala water t a b l e  
i s  ranging form 3.0 t o  4.0 meters below ground level .  I n  t h e  a rea  the  
surface c l ay  i s  very t h i n  ranging from 2.0 t o  3.0 meters and the  
strata mainly c o n s i s t s  of sand which being highly permeable, t he  
wastes d i r e c t l y  i n t e r c e p t  t h e  groundwater r e s e r v o i r  and p o l l u t e  it. 

t h e r e  i s  a high degree of oxygen deplet ion and D.O. v a r i e s  from 0.2 
t o  8.7 m d 1 .  B.O.D. a l s o  increases  i n  a r egu la r  p a t t e r n  from 7.6 t o  
39.2 mg/l. N i t r a t e  contents  are low i n  t h e  upper reaches but go on 
inc reas ing  as we move away from Budha Nala (Table 1 I% fig.3). 
TABLE I 
Analyt ical  r e s u l t s  of Water Samples from Budha Nala (Ludhiana) 
P a r t i c u l a r s  S i t e  1 S i t e  2 S i t e  3 Site 4 S i t e  5 

through the  town for 

The r e s u l t s  of t he  samples co l l ec t ed  from Budha Nala ind ica t e  t%at  

?H 7.2 7-1 6.7 7.25 7.1 
Total dissolved 
s o l i d s  460 620 700 750 790 

402 624 433 Alka l in i ty  384 378 
Chloride 17.0 39 28.4 
Sulphate 15 24 40 45 38 
Total hardness 238 28 2 546 272 258 
as CaCO 
Biochemical 
oxygen demand 7'6 
f o r  5 days a t  
20oc. 
Dissolved 8.6 0.4 1.75 0.2 0.1 
Oxygen 
N i t r a t e  Traces 3-15 3.15 5.90 5.5 

42.6 49.2 

3 
14.4 24.0 26.4 39.2 

A l l  u n i t s  except pH a r e  i n  mg/l. 

I n  t h e  I n d u s t r i a l  a r ea  of Ludhiana Town water samples taken from 
hand pumps have high concentrations of t r a c e  elements. The water samples 
a r e  found t o  contain chromium (VI),copper, z inc and i r o n  etc.ranging 
from 0.05 t o  1.75 m g / l  0.04 t o  0.16 mgll, 0.05 t o  0.1'7 mg/1,0.71 t o  
4.0 mg/l, r e spec t ive ly  (Table 2). 

Alarmingly high concentrations of cyanide-concentration ranging 
from 1.6 t o  2.0 ppm have been reported i n  the  ground water i n  area 
around cycle i n d u s t r i e s  (ref.3). It i s  evident t h a t  such water would 
have highly detrimental  e f f e c t  on the  heal th  of the people i f  the 
water i s  used f o r  dr inking purposes. 
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TABLE 2 
Analytical r e su l t s  of Representative Water Samples of  Ludhiana town 

Si te  pH TDS D.O. Alkali NO Total Fe C r  Cu Zn 
n i ty  3 hardness 

Ram Li la  6.7 810 
ground 
Near Budha 6.7 620 
nal a 
Chhawni 7.4 lo00 
Mohalla 
Hai bo wal 7-5 520 
Gobind Nagar 7.3 710 
Dayanand Road7.05 890 
Ashok Nagar 7.35 720 
Jawahar Nagar7.60 550 

ChOWK 
Ambala Road 6.80 1400 
Oswal Woolen 7.10 1400 
M i l l s  
Avon Cycles 7.10 800 
Dhandari 7.10 1050 
Kalan 
G i l l  Road 7.25 900 
Brown Road 7.25 790 
Samrala Road 6.80 1500 

Dhol ewal 7.10 1100 

3.4 

4.1 

4.4 

Tr 
4.8 
2.8 
3.6 
4.2 
3.2 

T r  
1.4 

5.4 
4.6 

3.4 
5.7 
5.4 

625 

646 

448 

408 
424 
366 
323 
323 
842 

702 
433 

579 
457 

444 
353 
522 

3-65 

2.80 

25.00 

18.00 
9.00 

50.00 

9.00 

36- 50 
59.00 

25.00 

31 50 

36 50 
87 00 

29.00 
50.00 
91 00 

937 

374 

360 

328 
344 
435 
404 
31 2 
223 

280 
629 

278 
41 5 
193 
210 
286 

1.46 

1.00 

1.46 

1.22 

1.22 
1.46 
1.00 
2.30 

4.00 
1.22 

1.22 
1.46 

1.00 

0.71 

0.71 
0.71 

A l l  u n i t s  except pH are i n  m g / l .  Tr= Traces 

I 
I 

I 
t 

/ '<' 
\ 

Fig.  3 Var ia t ion  of 

Qua l i ty  Charac t e r i s -  

t i c s  i n  BUDHA NALA 

(Ludhiana) 

P o i n t s  1,2.. .5 r e f e r  

t o  t h e  corresponding 

sites along BUDHA 

NALA i n  Fig.  2 
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I h  H a m i r a  town of d i s t r i c t  Kapurthala, s e r ious  p o l l u t i o n  ofground 
water has been observed i n  t h e  v i l l a g e s  around the  d i s t i l l a r y .  
E f f luen t s  from t h e  d i s t i l l a r y  containing 30000 t o  45000 ppm of B.O.D. 
m e  being discharged i n t o  t h e  ground water r e s u l t i n g  i n  d e t e r i o r a t i o n  
of t h e  ground water qual i ty .  

A po l lu t ion  of ground water has  a l s o  been observed i n  the  v i l l a g e s  
on Amritsar-Verka Road due t o  t h e  waste from t h e  milk plant.  The 
surface water i n  Batala town is a l s o  being effected due t o  
i n d u s t r i a l i s a t i o n .  The i n d u s t r i a l  wastes a r e  e f f e c t i n g  t h e  ground 
water i n  Tobri a r ea  of Jullundur town. Similar  e f f e c t s  are a l s o  being 
found i n  fas t  developing i n d u s t r i a l  towns l i k e  Phagwara, Goraya 
and Rajpura. 

CONCLUSIONS 
On t h e  b a s i s  of f i e l d  observations and chemical ana lys i s  of water 

eamples, it i s  concluded t h a t  t he  sewerage system has not been f u l l y  
developed i n  t h e  i n d u s t r i a l  a r eas  and the  e f f l u e n t s  a r e  being 
discharged on t h e  surface c rea t ing  stagnant pools. During r a iny  
season, t h e  r a i n  water d i s so lves  t h e  t r a c e  elements and pe rco la t e s  
i n t o  the  s o i l  and ground water reservoirs .  The main i n d u s t r i e s  
which a r e  p o l l u t i n g  ground water i n  t h i s  a r e a  a r e  e l ec t rop la t ing ,  
wool dying, engineering, l i q u o r  e t c .  
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