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Abst.rartt. PCBs us re analysed in supi>ly uo t e r in the Pu r l s a r ea . The q u a l i t y of d r i n k i n g water 
rDriBNititing fron aqu i f e r s or sur face wa'-crs uas not s a t i s f a c t o r y , with an average 
c o n c e n t r a t i o n of 105 n g . l - ' - . The 100 n g . l - i EEC s tandard uas exceeded in 40X of t he c a s e s . 

IKTBDOUCTION 

A feu s t u d i e s dea l with PCCs in d r i n k i n g u a t e r . Most a r e r e l a t e d t o e x t r a c t i o n e f f i c i e n c y 

us ing s o l i d adsorben t s (Husty and N ic k l e s s , 1974; Lebel and H i l l i a n s , 1980) . PCBs b e i n g l i t t l e 

s o l u b l e in u a t e r and not very mobile in s o i l s (Lee e t a l . , 1979) m i g r a t i c n from contaminated 

s o i l s t o a q u i f e r s seemed u n l i k e l y . S i m i l a r l y , as PCBs were neant t o be c a r r i e d in r i v e r s 

mainly adsorbed on suspended s o l i d s , or.e could th ink they would be c o n p l e t e l y removed by the 

u a t e r t r e a t m e n t . Yet PCBs are found predominantly in the aqueous phase ( 7 3 J ) in the su r face 

u a t e r s of the P a r i s area (Chevreuil e t a l . , 1988). Furthermore, many s t u d i e s shou t h a t the 

p o l l u t i o n of the Seine River basin by PCBs remains high s ince 1979 (Abamou e t a l . , 1887; 

Chevreu i l e t a l . , 1987; Harchand, 1989). I t seemed the re fo re i n t e r e s t i n g t o a s s e s s the 

contaminat ion leve l of supply u a t e r s prcrijocrj from sur face u a t e r s and a q u i f e r s , a s the Seine 

r i v e r and i t s two t r i b u t a r i e s the Olse and the Hame supply 7b% of the urtian a r ea of P a r i s ( 3 

m i l l i o n m^ per day) . 

MATERIALS AND HhTHOOS 

The q u a l i t y of d r ink ing water uas evaluated by sampling four r e p r e s e n t a t i v e p o i n t s of the 

u a t e r d i s t r i b u t e d in the P a r i s a r ea , o r i g i n a t i n g from sur face or groundwater ( f i g 1 ) . Monthly 

s a m i l c s were taken from the tap dur ing 18 monlh.s. The o r i g i n s and t r e a t n e n t s of t he sampled 

u a t e r s a r e showed t a b l e 1. 

Table 1 : Origin and treatment of sajnplcd tap uater from deceniier 1985 to June 1936. 

Sampling point 

Hclun (Seine et Hame) 

Paris (Stn d i s t r i c t ) 

Footenay rVal de Kame) 

Clichy (Hauts de Seine) 

Or igine 

Groundwater (Champigny limestone) 

Grounduater ^ occasional river water 

River water (Mame) 

River uater (Seine) 

Treatment 

Sterilization 

Clarification and 

sterilization 
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l?.tfJo t,rj d*jiv'jint.xjr 19GV Ho wi l l only inf;rilinn t.di-j njiin reuuJtifj. whic.-h havo been dovtlop-rsj 

f'lurrwhori^ (Ch'':vreui 1 »:•?. u l . , i:j3U). hot,t,l'.i:J waters br;coninfi ni\ alwnyy inore iitJ ' trt .arit part , of 

huin«ri conLjiJirj-ition. w,- have a l so or;aly:i':T."i a t'fiv sijrin^! watorc (F ig . 1)- Sujiplon of 1 or 2 1 

wf;re exLrnctod with Ihreo timey ĴQiJ nl of hixane. The exLruct.5 wore concen t ra tod ancJ, nft,or 

f l o r i s i l clr:anuF> when nocessary, tho-y w.jro art(;ly;;'s1 by c a p i l l a r y column gas chromatography 

(liHiS, 1. 30 m; i . d . 0,25 Djn>. The guftnLif icat ion was done by comiJariGon to a mix tu re of 

Aroclor 12-12, 12M, and 1268, ranging from t r i to nonachlorinatfxl b i p h e n y l s . 

• Top wufw 
o EofMed wufer 

* Filtration ptont 

Situation of 

sampling points 

RKSin.TS AHD DISCUSSION 

R e s u l t s of the four supply waters a r c r epor t ed on f i g u r e 2 and t a b i c 2 . 

Table 2 : PCB c o n c e n t r a t i o n s (.'ng. }-^) o f tap water and a t the o r l y p l a n t . 

Average 

S tandard d e v i a t i o n 

Range 

2 exceeding 100 n g . l - ^ 

Melun 

115 

72 

20-220 

44 

Fontenay 

108 

127 

24-250 

44 

P a r i s 5 tn 

114 

75 

5-320 

33 

Clichy 

110 

85 

17-300 

44 

Orly 

79 

49 

25-220 

33 

Whatever the area and presumed or igin of the waters were, t he c o n c e n t r a t i o n s rcnaincd 

h igh. AQX of the sairples showed c o n c e n t r a t i o n s higher than the IOO ng. l~i EBC s t a n d a r d , 

somet ines by a two to f ive fo ld . The average concen t r a t i on was 110 n g . I " i . S u r p r i s i n g l y t he se 

v a l u e s reached 200 ng. l " i in the groundwater o r i g i n a t i n g sajnples, no tably in Melun. The 

con tamina t ion level of the Champigny a q u i f e r may be expla ined by the ka r s t if i c a t i o n of the 

water b e a r i n g bed. There a re many dumps in the ove r ly ing f o n n a t i o n s , one of t hen could have 

r e c e i v e d E*yralene was tes . Such p o l l u t i o n may lead to cease the e x p l o i t a t i o n d u r i n g cany y e a r s , 

a s happened t o an aqu i fe r in the south of Montreal (Poul in e t a l . , 1985). The i a p a c t of a dump 

on t h e aqu i f e r ( f l u v i o - g l a c i a l formation) of the Dronse d e l t a ( f r ench bank of t he Geneva l ake ) 

was e s t a b l i s h e d . While the c o n c e n t r a t i o n s in the r i v e r d id not exceed 30 n g . 1 - 1 , t hey va r i ed 

in t h e a l l u v i a l aqui fe r from .50 to 370 n g . l " ^ , depending on the dump proximity and the water 

t a b l e l e v e l . 

The q u a l i t y of waters sajiplod a t P a r i s renained s a t i s f a c t o r y d u r i n g the f i r s t 12 montfis 

of t h * s tudy . The naximal concen t ra t ion measured in march 198tJ (320 ng .1 -1 ) cor responded t o 

t h a t of C l i chy , suppl ied by Seme water , and was probably due t o a mixture in t he d i s t r i b u t e d 

water (Se ine water c o n t r i b u t i o n or p e n e t r a t i o n of runoff water in t he aqueducts coming from 

d i s t a n t c a t c h i n g s ) . 
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Figure 2 : Fvolution o f PCB concentrat ions in tap water from deceabcr 1386 to June 1936. 
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Figure 3 • Concentration o f PCBs i n Seine River aqueous phase 

and in d r i n k i n g water f r o a Or ly p lan t . 
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Cmi'jont-.jLions in b.at t led a o t o r s Ctuiilc 3) a r e near tho vuluo of 10 n g . l - i measur.ij hy 

Alencoistro a.nd T a r r a d e l l a s ( 1S38) i^ Swiss groundwater . 

Table 3 : Concen t ra t ions of some PCB components and of t o t a l PCBs in b o t t l e d u a t e r s . 

28 52 60 101 153 138 180 To ta l PCBs 

Chante te ine 0,26 0,74 0 ,31 1,2 0 ,87 1.2 0 ,92 21 

Franconv i l l e 0,39 0,90 0 ,31 1,1 0 ,68 0,79 0,B9 14 

St Lambert 0,51 0 .65 0 .17 0 ,88 0 ,63 0,63 0,49 11 

The concentra t i . jn of PCBs in d r i n k i n g water produced a t the Orly p l a n t were s tud ied in 

r e l a t i o n with c o n c e n t r a t i o n s in raw Seine water , and p a r t i t i o n between aqueous and adsorbed 

phase. The concen t r a t i on in d r i n k i n g water and in t he aqueous phase of the r i v e r were very 

s i m i l a r ( f i g . 3 ) . The t rea tment p r o c e s s only removed PCBs which were adsorbed on suspendeJ 

s o l i d s . Under these c o n d i t i o n s , Six of t he PCBs in t he r i v e r were not removed in the p l a n t . 

The PCBs measured in the ma jo r i t y of t he supply water samples were moderate ly c h l o r i n a t e d 

(pen t ach lo r i na t ed b i p h e n y l s ) , but in some s a i p l e s , more c h l o r i n a t e d congeners (oc t a and 

nonaohlor inated b ipheny l s ) ranged up t o 54)1 of t o t a l PCBs. 

aWCUUSIQB 

The PCB c o n c e n t r a t i o n s in wa te r s produced from groundwater was as high (115 +/-75 n g . l - ' ) 

a s in waters o r i g i n a t i n g from s u r f a c e w a t e r s . Some a q u i f e r s seem to be p o l l u t e d , probably by 

p e r c o l a t i o n through dumps. 

80% of the PCBs d i s so lved in t h e Seine wa te r s (74J!) went through the t rea tment p l a n t , 

leading to mean c o n c e n t r a t i o n s of 80 t o UO n g . l - i , depending on the p l a n t or the r e s sou roe . 

He are g r a t e f u l l to the SooiSte Anonyme de Ges t ion des Eauj< de P a r i s for a l lowing us to 

take samples a t the water t rea tment p l a n t of Orly . 
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