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To

BEFORE THE  NATIONAL  GREEN  TRIBUNAL,  PRINCIPAL  BENCH  AT  NEW DELHI

Original Application  No. 676/2023

(Disposed of vide order dated 30.01.2025)

The Registrar General,
National Green Tribunal,
Faridkot House, Copernicus Marg,
New Delhi,110001.

ln  Re:  News  Item  titled  "Agriculture  Runoff  causing  groundwater  pollution  in

Punjab  Making  Drinking  Water  Unsafe  Reveals  Study"  appearing  in  The  Times

of India dated  12.10.2023.

Submission   of   lst   Interim   Report   (March  -June   2025)   on   `Assessment  of

Containments (Heavy Metals)  in  Crops Grown  in  Punjab  in  compliance to order

dated  30.01.2025.

Respectfully Showeth:

1.   That  the  undersigned  namely  Manish  Kumar  is  presently  working  as  Special

Secretary  to  Government  of  Punjab,  Department  of  Science,  Technology  and

Environment.    The    undersigned    is    well    conversant    with    the    facts    and

circumstances   of   the   case   and    is   competent   and   authorized   to   submit

compliance  report in the case.

2.   That  briefly  stated,  the  above-mentioned  case  was  registered  by  the  Hon'ble

Tribunal  in  exercise of the Suo  Moto  Powers on the  basis of a  news  item titled

as   "Agriculture   Runoff   Causing   Groundwater   Pollution    in    Punjab,    making

Drinking Water unsafe,  Reveals Study". The news item was stated to be based

upon  a  research   study  published   by  the   indian   Institute  of  Technology  (llT)

Mandi.  The  State  of  Punjab  has  filed  a  Status  Report  in  the  case  and  sought

time for conducting  a  study  related  to  the  assessment of heavy  metals  in  crop

ab  Biotechnology  Incubator (PBTl).
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•€qurrfer,9,.

3.   That after consideration  of the  matter,  the  Hon'ble Tribunal  has disposed  of the

above-mentioned  case  vide  order  dated  30.01.2025  with  certain  directions  to

the  Central  Pollution  Control  Board  as  well  as  the  State  of  Punjab.  A  copy  ot.

the order dated  3().01.2325  is enclosed ,as Annexure-A for kind  perusal.

4.   That the  .relevant  direction  coritained  in  the  Paragraph .10C  of the  order  dated

30,01.2025  is reproduced  below for kincl  perusal and  reference:

10.C   "The  S{a'{c±  of  Punjab  will  sijbmit  the  a(;tion  taken  reoort  cjln

completion  of 4th,  8th,12th  and  18th  month,  along  with  the  interim

and  final  repdrt  lof  tihe  PBTl  I.eceived  at  the  en€J  of  4th,  8th,12th

and  18th  monl!`,`  before  the  Regi.strar  General  of  the  TI.ibunal.. lf

foLlnd  lnecessary,  the OA will  be  listed for consideration  before i.he

benc`h  again" .

5.    That   the    Punjab    Bic.t€`chnology    lric`Libatc>r   (PBTl)    has    submittecj    the   jt`31S:

Interim  Report  (March  .--Julie  2025}  on  `^ssessment  of  Cor)ta!nmenl.s  (lleavy

Metals)  in  Crops  Grown  in  Punjab'  to  the  Government  (`f  Punjab,  Depar{men{

of Agricultur€`  and  Fat.mers'  Welfare v...hit.-,h  in  tu'rn  has  ret.erred  the  same to the

Dep.artment  of  Science,  Technology  and  Environment  for  Submissic`n  before

the  Registrar General of The Hon'b.Ie National  Green Tribunal.

6.    That I.he  Pilnjab  Biotechnology  lnc;.ubator (PBTl)  in  Phase  I  from  March  2025 to

June  2025  has  cond`,'cted  the  study  on  `Assessment  of  Containments  (Heavy

Meiais)   in   Crops  Grown   in   Punjab'   in   11   locations  across'9  dis`i.riots  {Ropar,

Fatehgarh  Sahib,  Mohali,  Nawarisliaher,  Sangrur,  Bathincia,  Fazilka,  Ludhiana,

and    Moga)    of    the    state    by    co!`]ectin.g    440    samples    (275-    Agri-Fcod

Commodities,  88  Soil aiid 77  Irrigation water).  The  Results an`d  Key Findings of

the study report are mentioned  below`:

j)         AH  the  440  samples  of  Agn-F.Cod  commodities,   So!!  &  Irrigation  water

`were   found    below   maximum    limits   defined    jn    respective   Standard

requirements.

ii)         Uraniiim  concenti.ations  were  found  to  range  frorri  o.005  mg/I  to  o.131

mg/I  i,ri  irrigation  water  samples  and  from  0.5  mg;.kg  [0  6.7  mg/kg  in  soil

samples.  No  regiilatory  limits  ha,\re  been  specific-d  for  uranium  in  either

of these sample categories.

7.   That  the   lst   Interim   Report  (March  tQ  Jime  2025)   of  Punjab   Biotechnology

Incubator  (PBTI)  on   'Assessment  of  Containments   (Heavy  Me`ta!s)   in   Crops

2
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Grown  in  Punjab',  in  compliance to order dated  30.01.2025  of the  Hon'ble  NGT

passed  in O.A.  No. 676 of 2023 is 6nclbsed  herewith as Annexure a.

Date :   2_ H ` 12. 2D 2 3'
Place :    Chondg)ch+

anc! Environment
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Any\exunc~  A

Item  No.   12 Court No.   1

BEFORE THE NATIONAL GREEN TRIBUNAI,
PRINCIPAL BENCH, NEW I)EI,HI

Original Application  No.  676/2023

News   Item   titled   "Agriculture   Runoff  causing  groundwater  pollution   in
Punjab  Making  Drinking  Water  Unsafe  Reveals  Study"  appearing  in  The
Times  of India dated  12.10.2023.

Date of hearing:  30.01.2025

CORAM:          HON'BLE MR. JUSTICE PRARASH SHRIVASTAVA, CHAIRPERSON
HON'BLE MR.  JUSTICE ARUN KUMAR TYAGI,  JUDICIAI, MEMBER
HON'BLE DR. AFROZ AHMAD, EXPERT MEMBER

Respondent.    Mr.  Sandeep  Bajaj,  ACJditional  AG  &  Ms.  Maripreet  Kaur,  AAC  for the
State of Punjab.
Ms.  Sunieta Ojha, Advocate for Punjab  PC13  (Through  VC).
Mr.  Vikrant Pachnanda & Mr.  Mukul  Katyal,  Advocates for C,PCB.

ORDER

1.       This   OA   has   been   registered  s`Lt(J   rt't()f{/on   the   i)asis   of  a   ne\vs   item

titled  &s  "Agricultural  Runoff  Cai..ising  Groundwater  Pollution  in  Punjab,

Making  Drinking  Water  Unsafe,  Reveals  Study".  The  news  i.tcm  is  based

upon  a  i-eseairch  stud)'  released  by  the  India.n  lnstitlile  of Technology  (TIT)

Mandi.  The  pubiicatj'.`;n  of t.he  news  item  I-e\Jeais  that   hunian  act.ivity  has

increased  gri)undwater  po]]ution,  parlicular}y  t`nrough  agricultural  lunof.f

in   Punjab,   making  i^i   unsafe   for  dfjnl`~il.}g  and   I.aisi.I.ig  b.ca.1th   risks.   The

research   paper  was   publis}1ed   in   +the  journal  Eri(//.rt)rrrL€?J.Li'ci!   Sc{.en,c:   a,ncz

Po`t7Ltf{or}   Res(?fzr/``/),  s}`,owmg  that   ]!i.   the   last   t\vo  r!tiJ(``-`brlc`s.   Ib(I   groundwater

demand  has  inercased  due  to  the  absc`nce  ol` inonsoon   T+.e  groundwater

departm€.nt   and   loc`a!   farmers   have   i.o  exploit  groiindwater  from  deeper

.,:;.t;`ciiogjcai    stLr€i`ta    wltich    are    enrieh€;d    in     hea`.J.y    I-rte-ia.Is    and     few    are

radioactivc;     havin,a    serious    health     Impacts.     The    stud}     in',Jo`{`'ed  the

measurements  of pH,  elect+ic conducti\"y  i`EC)  and various  irt'ns  from  over

315  si(:es  in  funjab  and  the  stijdy  rc`vealed  a disluf.bing  trend  with  war.cr

233



quality  declining  in  the  southwestern  region  of Pimjab, .adversely  affecting

the   health   of   the   residents.   The   study   highlights   the alarming   state

of groundwater  pollution  in   Punjab  and  unclersc`ores  the  urgent  need  for

mit.igation measures.  News  item  states  that Punjab  once  celebrated  as  the

"bread bowl of India",  is now infamousl`y referred to as the  "cancer capital"

of India.

2.      The  Tribunal  by  order  dated  03.1L2023  after  taking  up  the  matter

in suo  motu exercise  of  power  had  impleaded   the   concerned   respondent

and had issued notice  to them.  Respor).dent  no.1,  CPCB had filed the reply

dated   17.01.2024  mentioning  that  the  groundwater  quality  monitol.ing  in

Punjab   was   dorie   at   43    locations   out   of   46   dut.ing   2019-2023   art.d

disclosing the major findings as under:  -

``4.0 MAJOR FINDINGS

The  uiater  quality  monitored  at  43  out  of  46  locations  in  the  State
d_urjng  the  gears  2019~2023  by   CPCB  in  association  ujith  Punja.-a

P9llution    Control    Boarcl    (PPCB)    undc'r    Natic)rLal    Water    Quality
Mom;.toring Programme (NWMP) reueals the folloujing:

•     N_itrate conceritra.tion in 01  out of 43 moniturecl locations during
the  gears  2019  &  2020  is  excec>di,ng  it`s  E3IS  Drinking  Wat.er
StarLdards   IS    10500:2012..   acceptable   I,imit   of   45.0   mg/L.
However,   duri.ng   2022   artd   2023,   nitrci.te   concentrationL   is
founc} complying.

•    Fluoride  concentration  has  been  observed  exceeding   in  the
range   of   9.5-18.6%   during   the   years   2019   (05   out   of  43
l_ocations),  2020  (04  out of 42  locatiorLs)  &  2022  (08  out of 43
locations)     againLst     BIS     Drink:ing     Water     Standarcls     [S
10500:2012, acceptable I.init of 1.Oi mg/ L.

•    TPS  conceritration has  been  obserued  exceeding  in  t-ne  rci,age
Of   53.4-70.7%o   daring    th,e    years    2019-2023    against   BIS
D_i rolcing  Water  StarLdards  IS  10500:2012,  acceptable  limit  of

500.0  mg/ L.  Out of rrion;.tored  lot:ation,s,  23  locations out of 43
in  lthe  gear  2019,  29  ou.t of 4 I   locations  in the  year '2020,  22
out  of 33  locations  ln  the  i.ij`eci,r  2021,  30  c.Iu,t o|. 43  lot.ati.ons  in
th.e  Hear  2022  an.d  2.4  out  of  40  locations  Li].  th.e  bear  2023
were f ouncl ncm-complying.

•     Morl,itclred  Heavy  metals  iuiz,  ArserLic,  Cad.mill,in,  Copper.,  Lead,
Cprpmium  Total,  Nickel,  rz,tl].c``  .Mercury  are found  {.`ornplging  -irL
all duriri.g  erLtire  f>eriod of rr``or`.itoring`  u]ith  the  Acceptable  Limit
prescribed.      bt`)      BIS      Drinking      `Wat.er      Specific`atiorLs      IS
10500:2012.
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•    Iron concentration hcLs been observed exceedirLg in the range of
11.6-30.3°%t]  during  th`e  gears  2019-2023  again,st  BIS  Drinl`ing
Water   Specifications   .IS   10500:2012,   ac:ceptabze   1.i.mi.t   of  0.3
mg/ IJ.

•      12  Pestic:ide`s  mom.ilored  a.i. 43  I.ocation`s  lndicale  thal,  al`L  the`se

pesticides were Belou) D: etecti,or:. Li.irLi`. (BD-L,) in the State."

3.       The  above  finding  reveals  l}ia`i  at   some  places,  riilrate,  fluoride,  TDS

and  iron  c`oncentrations were  t`ound  to  be  €.xc`c;`edin.g the  presc`ribed  limits.

4.      The  respondent  no.   2,   Punjab  Pollution  Control  Board  (PPCB),  had

also  filed  the  reply  dated  12.01.2024  dis`c]osing that  out  of the  monitoring

at   43   groundwater   locations,   the   samples   were   found   to   be   beyond

pa.rameters in  rf~`spect  of drinking water.  'l-.he  clisclosure  by  respondent  no.

2 in this regard is as under:  -

"jur,---------~--------------------,\'Lur-i------,---------,----~--+-^'`xL...-----------~------------;urx

ill.      'J`ht.    comparison    oj`    I,he    clata    agairist    I,he    d.rinki.ng    u)ater
stan,dards  as  per  IS   10500:2012  (WHO  Staad,ard.s)  has  been
carri;ecl out.  Parcrmeters begond permi~ssible arLd de,sircLbl.e limi.ts
are highlightecl and compiled cmd are enclosecl as Annexure-B.

.x:¥j{-----------------.-------------.;x"-----------------------------x_ur---------------„-------.x:x:x:"

5.      It   has   further   been   stated   by   respondent   no.    1    that   information

regarding  radi()active   subst.a.noes   js   not   available   in  the  laboratories   of

PPCB,  therefore,  the  parameters  of raclioac[ive  substances  have  not  been

commenTecl upon.

6.        ResponcleiT  N(i.  4,  De`partm(,`rit  of  Water  S``ir+ply  ami  Sanita`cion,  State

of  Punjab  by  filing  the  reply  had  taken  a  sta.nd  that,  this  departme,nt  is

responsible   only   for   providing   safe   and   potable   drinking   water   to   the

people   of  iural  areas   of  the   State   throug'n   grot.-tncl,/canal/sL`.rface~based

water  si.i`pply  scheme.  The  stand  of respondent  no.  4  in  this  r.egard  is  as

under:  -
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"7.    That  the  Department  of Water  Supply  and  Sanitation,  Punjab  is

respon.sible  onlu for  providing  safe  and  potable  drirthing  water  to
the      people      of      rural      areas      Of      the      state      through
grouncl/canavsurface-based    water    supply    sc:hemes.    DWSS,
PunjcLb is extracting u)aler through t:ube well based schemes ordy
for  dri:rdeing  86  cooking  purposes  Of  the  rural  population  to  rrLeet
their basic need.s otdy.  Floweuer, if any  contamincution is found in
the    Departmental    sources    onli.I    then    accordingly     remedial
measures are being talcen bg the Department."

7.      Respondent  no.   5,  Department  of  Agriculture  and   Farmers  Welfare,

State  of  Punjab,   has   disclosed   the  par.ameters   set   for  the  groundwater

quality   assessment,   and   ir,   respect   of  south.-west   Punjab,   it   has   beer)

stated   that   deposition   of  salts   released   from.   the   par€rit   rock,   ancient

drainage  basins  arid  lack  of proper natural  drainage  are  major  reasons  for

relat.ively higher impacts of salinity in south-wesl  Punjab.

8.      The  state  of Punjab  has  filed  the  complianc`e  report  dated  13.09.2.024

disclosing  that  out  of samples  collected  from  3.37  1oc`ations,  samples  from

34    1ocatioris   were    found    to    be    contaminated    anc!    cut    of   these    34

contamir`.ated    locations,     18    1oL`ations     fall     unc!.er    the     purview    and

jurisdiction   ()f   the   Department   of   Water   Supply   and   Sanitatjon   and

.remaining   16  locat.ions  fall  under  tll.e  jurisdicti(-,`n   of  Deparlment  of  Local

Government.   It  also  mentions  the  remed].al  measures  which  have  been

adopted.

9.      The  latest  report  of the  State  of Punja'o  dated  28.01.2025  states  that

Punjab  Biotec`hnology  Incubator  (PBTI),  SAS  N€}g,ar  ha. s  been  assigned  t,he

project  1-elating  to  t.he  stuci:,J  of`  biomagnirication  of  contamination  of  food

chain   and   that   the   interim   repi`)rt,   and   fir,al   I-ep(H.t   t)f  t)..ie   sTiicl`y   win   't)(?

submitted   b`v   tl-ie   PBTI   i.a   the   a(3\.ernmeTit   at   {hti   end   of  4Th,   8:t`.|2t!1   and

18''1   moriths     Tht'   :iiTida`\..it    (urth"   s{aU`?s   li-iL!{    {h(`   (,`iovi'i`r`\.:itmt    r.tl`  Ifunja})

undci.takes  t.o  implcmem  ti.ie  rceomm{m(i{`l`ion``s  t,`f  the  ii`{crin.i  st,udy  report

as  well  as  the  final  report  of  the  PBTl.   Concerning  34  locations,  where

4
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i`ontamination was found,  it is stated  that tlii'se  34.  cori.taminated  locations

have   been   sealed   by  the   conc`er`fied   dc[i;Lir{n.ieiit,   and   remedial  measures

u't`rt`   i;3`ki`n   l`o-[1`,{'   :`ur>}'tl\'   o(   po{al``t.   cti-u'ii{ii'i}:   \,\'ti'„     Tht-i   f`,ta`'Iti   ``>(.  (J`,t:   State

ol` P`,`injab  i}-;  +the  latest  report  clt^`ted  28.01.2/`)2:I.  is`  as  un(]iei-:  ~

"2)    That  in  c:omplianc,e  to  the  order  clated  1'7.01.2025  of the,  Eon,`b'Le

Tribunal,  it  is  submitted  that  the  Punjab  Btotechn.ology  lncubcutor
(PBTI),  SAS  Nagar  has  been  assigned  the  project  re.lati,ng  to  t.he
study  Of biomagri.ifieatien of contami:nates in food chain.  .The PJ3TI
has  submitted, project proposal on "As`sessrrLents  of Cort±aminarits
(Heavy  Metals)  in  Crops  Groum  in  .Punjab"  to  the  Depart,meat  of
Agrieulture  cmd  FarrrLer's  Welfare.  The  brief scope  of work  of the
stud.y is merLtioned hei.ein below:

a)    Cotlection    of    1700    sample`s    of   Agri-Food    C,orrm'Lodities
(Pulses,   Cereals,   Fruits   a  Vegetcrdi le`s   and`   Milk)  fTom   34
I,ocations   across   -16   `dist.ric,ts   of   Purl.jab   and   analgsis   of
samples for  10  h,eat)i`!  in.et.a`ls iacl.uding uraniu.in.

b,)    Collection    and    anallg`si.s    oj.   600    sotl   `samples   from    the
locations  ujhere  agri-food  cornmoclities  are,  `oeing  sampled
cnd   anal'gsis   Of   these    scunples   for    10    h,eouy    metal`s
inc:ludi.ng uranium.

c)     Col.Iection.  of  500  irrigation  LLI`ater  samples  lfrom  tt^bewell/
surface  water  sou.rces)  beinLg   used  fc)r  iri6ation  cf  alooue
Agri-Food  Commodities cmd anal.±|`sis of the`c`,e sa.rl..pies f or  10
hecl.uy  metals  in.czudi.ng  UrarLium,  05  co.tioris,  05  a.ri.ion`s  cued
05 genera`. param.et.ers.

d)    Data ancl.lysis.and. report preparati()n.

3.I      That tl`.e objectiiue of the st,udg is t,o asse`ss tine BiomagrificatiorL of
c,ont:aminant.s   (-h,ea.uu   meta.Is„!  i,a  foocl   chain  throi.igh   ana,lysis   of
agri-food c.ommodities.  sl`]ll an`d irrigcL+.iorL ujate r.

4)       'T`hat  th€'  duration  oj`  t`n.€J,  projt?ct  of t!i.e  aj`oremcrLtit`jned  stl!Jdy  i.s   18
months.  'I`he  inter;,in  reports  cmd  the  final  ref)c`Ir{,  of +the  s`tud'u  wtlz
be,  subrrittted  by  the  PurLjch  J3lot,echnrllogy  IrLcu.bator  |PBTI),  SAS
Nagar  (Mohali)  to  the  Government  at  the  e>nd  of  4'`h.,  8th,   I 2t.h   a.rLcl
18th  in.onth,s as per details giL;err belclu).

i.         1S'`  Interim report of pre,  morLsoori,  sea`son  l`8>  d,is+tricts.I  at  the
end  Of 4`'\  month.

it.       2nd  interin  report  of pre  monsoon  season.  (16  clistri`ct`s)  at
th,e  erT,d, of 8th motct`n.

iii.      3rd. interim report of post monsoori. seasoa (8 distri.cts) at the
end of 12th monf,h.

iLI.  Fin.al report `Submissioi`. a'. i.he  end or  I 8th .mo.I`th.
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5)      T_hat    a    copy    of    the    project    proposal    on    As`sessments    of
Coritcrminants  (Ho.aug  Meta'Ls)  in  Crops  Grou)n  ir.  Punjab  given bg
Punjab  Biotechnology  lneubar.or  (PBTI),  SAS  Nagar  is  encl,osed as
A7iriejKure-A.

6)      That   i,he   Goijernment   of  Pun.jab   1.Lrrd.ertakes   to   implement.   the
recommendations of the  interim s+cndy  reports as u)etl as the final
report     of     t,he     PBTI     and     I)asecl     on     th,e     fini clings     and
recommendati.ons  of the  studg  report;  remedial  n-Leasu,res  wi,I.I  be
taken.

7)      That  further  i,t  is  subrrittecl  that  after  the  ar?.alysis  of  `scmples
collected. from.  337  location`s  in  t,h.e  State  of  Ptmjab,  34  locations
u)ere   foLend   contaminated..   Out   of   the   saicl   34   coat,arrvinated
locations,  18 locat,ions fail u.rLder the punJieur ()f i.he  Department of
Water   Supply   and   Sanitation   and   16   lot:atiorL.s  fall  unc]Ler   the
p-LLruiew   of   the   Dc>partmen+L   Of   Local   Gouem,merLt.   The   `sald.   34
cor.,taminated   I.ocatious   hal)e    been   sealed   by    t.he   corLcerned
departments  and  the   remedial  measures   taken  for  sappl.y   of
potable drinking water are sunmariizecl herein. below.

A)      18 Locations (Department of water supply and scLritation)

i.        02  locations  ncmely  chum,ni Kalan &6  Bh.ugTana of District
Fatehgarh Sah,ib hal)e receritlg been col)ered witl.L the Large
Surface   Water  Prcjject.  Nrcinotual  and  0-I   loccinon  namely
Sangatpura  of  District   Patiala  h.as   been  cttt:ached   u)ith
adjoining  Water  Supply  Scheme  of Laloda,  District  Patio.'La
ijjhich is supplying potable water.

i:i.       Out  of  remaining   15  locatiotts,  081.ocati,ons  are  pro`uid,ed
u)ith    Reverse    Osmos[`s    (RO)    plants,    06    locations    ctre
prot)ided.  with.  Commumtg  Wo.i.er  PtLrification  Plcm`,t  (C.WPP)
cued    one    loc`ation.    is    prouidecl    uJith    Arsen.ic    cum    Iron
Rerrroual Plant.

iii.      As     regarcls,     the     perfo.I-rrLcmc;e     of    AIRPS/CWPP/ROs
instal,led   and   thei.r   effi,cienc;g  for   the   remal.ming    15   si.te
locations  of DWSS,  the  sam,ples  Of raw  water  as  u)etl as
treatecl u)cuter ujere collected cnd, got analgzecl i.rL the NABL
accred.i+.ed  laborat,ory  c>f DWSS,  iuhich  reijeals  that  all  tthe
Plants are functioning u;ez1, and giving `sat.isfactony t-e`sulLts.

i.u.     These  plants  have  been found  effic:iem  im  the  removal  Of
contami.n.ants from t,he sources Of the  DepcLrtmen.t of Water
Supply  cnd. SartitcitiorL and potal.ile drink:.i,riLg ijja.+.er is  being
provided, through t,hese, planLts.

A  copg  of  the  report  giLlen  bg  the  Department  of  Wat,er
Supply  and  Sanitation  L;ide  letter  n,o.  58  dcLted   14.01.'2025
is enclosed a`s Anriexure-B.

8)     16 (Department of Local Gouernmertt)

i)       To   prouid.e   potable   diirthing   water   ac   the    I.6   seal,ed
locations   throLLgh  other-  ri,earest  tmLnicipal   water  source,
water  samples  from  that  nearest  murL:Lcipal  u)ater  source
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w.ere col_lected and arLalLgz.ed for 24 pa.rcrm,eters based upcm

pfi_g_s!ochemical   pa.rameters   and   heavy   metals   thr;ugh
N_.eBL  accr_edited. Ia.bs  of DWSS.  Ou(. of these  16,  results  of
10 _ujere  fourLd  to  be  LL;iithin  perTni`sstole   lin\its.   Result,s  of
balance   b   LL]at.ei-  `soui.ces  of  respectii)e  tou.)ns  13hlkhiwlrLd„
Jagraon,    Nihal   Singh.    Wala,    Rah(in,    Kotha   Cj;!ura   arid
Bhcrdaur, were found to be rrrore than permissible limits.

tl)      S_u)ift  action  was  taken  t.o  euajLuate   the   auatlabtlity   arLc±
fea,sibtltry  of  prcluiding  potable  u)ater  to  the  si3c  affected
towns  from  altemati-`)e   n.earbig   sourc`es.   Optiorts   stAch  a,s
utilizi,ng    the    nearest   at)ai.table    Water   Treat,mertt   Plcmt
(WTP),  installing  tubeu]etl`s  ad`jacent to  n.earby  canals,  etc.
I.uere  thoroughly  assessed.  During  this  eualuatiort,  it  was
identiftecz tha,t, a 50 MLD capacity WTP at Village Dandh,ar,
rtear Nihal Singh Wal,a tou)a,  is  airecrdg  operatiorLa.I under
the  Departm,eat.  Of Water  Supply  and  Sani,tati,on  cmd  has
surplus  ai)aila,bilitg  Of potable  water   Accordingly,  an MoU
Luas  signed  be,tujeen  the  departments  to  supply  potable
Luater  t,o  Niha!  Singh  Wala  bg   i,apping   into  the   e,xisting
ujater  supply  .line   neci.r  the  toLLJn.  The   u)ork  h,as  alreedi!
coTrunenced,   a.ncl   potabl,e   `water   Luill   be   provided.   to   th.e
residents of Nihal Sin.gh. Wala bu   14.01.'2()25.

iii)     Add.itionally,  the  feasi.bility  of  proiiiding  potable  water  to
t,he  six  ajffected  tc>u)ri.s  bg  lnsta'Lling  tubeu)el,ls  adjacent  to
rLearby  canals  was  also  eualuated.  As  a  result„  tenders
u)orth  Rs  55.84  crclre have  alreadg  beerL fooated, to provide
potable  u)ater  suppl.g   to  these  tciujrLs.   Work  orders  have
been  issued for  Bhcrdaur,  Bh{khiwincl,  N{hal  Singh  Wal.a,,
and    Jagraon,    with    +the    Installation    expected.    to    be
completed,  uji,thin  the  next four  I.o  s;Lx  moriths.  For  Kotha
Guru and RahorL, tenders have  been techndcatlg  evaluated
cnd.  u)i,tl  be  awarded  bg  20.01.2025  Mea,nu)htle,  potable
waf_er  is  being  supptiiecl  to  the  public  th,rough  murvic,ipal
tankers.

iLI)      Simultaneouslu,     under     the.     AMR'LJ'I`     2.0     sc`hemc',     the

groLLrLdyater     supply    for    t:hese     six     i,oLun`s     is     being
trq_nsitionecz   to   surface   water   supplg.    Funding   of   Rs.
155.43   c`rore   has   alreadg   beerL   `securc`d   t,o   support   this
inLitiative.

u)      4 copy of the report given by the punjab water supply a,nd,
Sewerage  Boci.rd  Vide  lelter  no.   PWSSB/2024/729  dated
10.01.2025 is erLclosed  as Annexure-C."

8)      'rhat f urther it is submitted that hea'Lth check-up ccmps condiucted
bp  the  Depqrtms!Lt._of He,alth arLd. Fcunilg  Welfare,  Punja.b  throu.gh
the  respective  Civil  Surgeons  at all the  34  contarrin-Lcried, sites. -At
18    _contay`inaticjn    si.±es,    i.he    h.ealth    check-up    ccrmps    were
corducted bg th.e Departme,nt Wate.r Supply a.nd Sanitation ancl a,t
1_6 coTtape.inatign s.it.es Pg tfte Piunjab Water Supplg and, Sew?rage
Bo.a:.cl..    Al.so,.  health _ check~!Lip    caiTLp`s    were    conducted   ai   fauj
crdditional  site`s  to  fiind  and  clisease   relatecl  tcl   the   mend;ned,

pollufants  Fnd  to  mor`.itor  the  health  of resiclents.  Jn  the  report,  ithas been fourtd. that none Of the  e,x:amined, population  repoieed by
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symptoms  related  to  ground wa`f.er c`t)rLtaminati,on.  A  copu  of I.etter
dated    16.01.2025   of   the   Department   of   Health   an,d   Fcmdy
Well.are, Punjab is enclojsed as Ari.nexure-D.

9)      TtLat   ijn.   View   of  the   above   stcued  facts,   it   is   submi.tted.   that
remedial   and   TrvitigatiorL   mea,sures   h,aue   be,en.   tcthen   at   the
contarrvinated si,tes t,o ensure portable drirLking ij)ater t.o the peop.Le
of the  area. The  study  rc:lating  to the  assessmer!.i Of heal)g  metals
in crop grouJth in the State of Pun.jab has been €:nt.rusted to Punjab
Biotechnologg  lncubat;or (PBTl),  SAS  JNagar (Mohal:i)  arLd as per t,he
proposal given by  PBTI,  the  study  Lutll take  around  18  moiwhs for
c.ompletion   and   the   PBTl   u)ill   submit   interim   reports   to   the
Goijerrment  at  the  end  of  4th.,  8th,   12th  months  and  the  final
report   at   the   end   of   18th   month..   The   GotJerrment  of  PLLnjab
undert.akes  to  implement,  t,he  rL3mc>dial  mec^:^sui-es,  corL`sid,ering  the

f iiLding`s  and rec:c)in.mendafic)rT.`s  uf t.h€'  .s{-`Jdy  reJ|)ort Of PBTI.

10)    It  is,  therefore,  prayed  that  tlLe  a.boue~mentiorLed  case  mag  hindlg
be disposed u)ith appropri,ate orders arLd time period of 18 mori,ths
may kind,ly  be granted. to the State of PurLja,b for the c`ompletiorL Of
the   stud.y   re.Lating   to  tr!.e   cLssessment  Of  heavy   metals  in  crop
growth.„

10.    In   the   aforesaid   baekgi-ounrl,   the   State   or  P.imjab   has   sought   18

months   tor   (`(>mpletioti   of  the   .s(udy   rel;`tpc!   (r\   tile   assessmer.`t   of  heavy

metals  in  crop  growth.  Since  the  State  ol` Piinjab  has  disclosed  that  at  ail

the   34   contaminated   locations,   I-emc?dial  .measu.res   had   been   takeri,   for

assessment  of the  bea.\'.v  metals  i!`  the  (`I.op  `€rfi\\'th`  the?  `s[ud.`/  has  already

been    ()ssi,r?l'lt`(t   lo    PBTI,    \\.hi(`h    will    tak(?     18    iT`t(`ju{h``.    .I`i'\{,'trefoi.c,1`h{`   OA    at

this  stLage  is  disposi':i  r)f  \ly.i{h   tile  follo'w:1.`g,  dii-t-I(`{it)ns: ~

A.   CPCB  will  coiiduct  the  sample  I-est  of  34   :ocat{oris  which  'vvere

l`c`und  to  be  contarriinat,ecl  wit.i']in  three  moiiths  and  submit  the

afridavit    along   w.ith    iietajls    ()f   the    sample    report    with    the

Registrar Genera`'i  c;f the Ti.ibunal.

8.  The  State  of Punjab  will  e,nsure uninterrupted  supply of pot.able

dl.inking water  ii.I  the  areas  that  w€I.e  i()und  to  be  ci:tntamiiiated

{-lrid  will  carly  out  rcg.ulal-chc(`ks  of  t<iF   tile  (`t`j:'`tt)mlr)a[ien+|rone

{ir..`,cis    <`n(l`    \\Jhi`ri`\,'c`r    tl}(`    \':oni:oiilrit'i`{\oi`    is   'foi"}t`.I.lake    ;.€`i.ti,cdiai

ac`tion  withoiit  all.y  de.la:y..
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r`,`.   'l`1'ie    state    0{`    puiijal..?,    ``,vill     s\iit)ir`,i{     [l'+ic     i`t`tiitrt     t;,i.ktm     r/`3poi.i     On

t``'}mi:il{'`{ioi\      of       J+Ol,      8t.L.120`I      :,`"1       `I8'J''      n`,ttm!i,      alt)n£]j     wi(h      rt`,t?

iiiter]m   anct   fir.ial   i-cporl`   I)r  the   PBTI   re{`cived   at   t!`i.e   cn(i   ot.4i!i,

8th,|2[h    anc|.    |tQ,lh    mciit,h,  biifi`)r(-`    the    !3€`€js```f.ar    Cell.eral    of   the

Tlil)ur)al,      If     fr)iir`^d      rieccssa^ry,      the     +`')A      v,Jil`i     be     listed     for

c.c>nsj(leration  bet.ol-e  tlic-bench  {}g,'ii{i.

Prakash Shl.ivastava,  CP

Arun  Kumar ':`y-agi,  `JM

Dr.  Afroz Ahmad,  EM

`.Tar.uary 30,  2025
Original Application No.  676/'2023
A\. t . .
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RE Gmail

Fwd: First interim

Anncxurc-8
Water Laboratory-Head Oftlco Patlala <solab2010@gmal|.com>

report submitted by PBTI on "AS§essment of Contaminates {Heavy
in';t-:I;;Tn-6i-o-b§ gro-wn in Punjab" in Original APplication No. OA No. 676/2o23-.reg.
2 messages

MS-PPCB <msppcb@gmail.com>

{JixpWma3Taranytoir-_`-
#;?-Rra;,::e;';'Fn`grhv=:or:EZ.6.1-6@gmaH.com>,sloppcbpta@gma!l.ctroqufro,ufo,#

TTdi&....'..,.I:.ie.:.`....

P(easefindherewiththeattachedtranLngmaHforfurthernecess¥:'c.t.I:.:/;!.;`o.i.rt:r3.-..

Dear Offlcors

With Regards

Member Secretary
Punjab Pollutlon Control Board,
Vatavaran BIiawan, Nabha F=oad,
Patiala-147I}01

---- Forwarded message -..----- ~
From: SuKHDEV SINGH <ste.branch@nic.in>

tfro-ir.

Fri, Now 7. 2025 at 5<.17 PM

ffi FT

a..^fa.6-I;ae

Date:  Fri. Nov 7,  2o25 a! 5:14 PM
Subject: First interim report submitted by PBTl on "Assessment of contaminates (Heavy metals) in Crops growri in
Piinjab. in Original Application No. OA No. 676/2023.reg,
To: Director. Environment & Climate Change, Punjab <director.decc@punjab.gov.in>, Member Secretary PPCB
<msppcb@punjab.gov.in>, MEMBER SECRETARY PPCB GMAIL <msppcb@gmail.Com>

please find the attachment.

giv ffty'
Fja# aF-1
fifema 3giv 1+t3 €fT5F-€a= fin
ap ire 621, ca ire,
ijm trEg Fife-2, ha~9, ::5ap
0172-5088612 .

E  £338Z°9.pdf

Member Secretary PPCB <msppcb@punjab.gov.In>
T^.  ^ddh/AL:^nA  --__I...Jl  .           _ Fri, Nov 7, 2025 at 5:21  PM

'  I   _     \=,r_ ,.,- |,.t,\+Y.'''-Tci:ceeludhiana<ce8ludhiana@yahoo.com>,solab2010<solab2010@gmail,com>

============ Forwarded message ============
From: SUKHDEV SINGH <ste.branch@nlc.in>
To."Dlrector,Envlronment&ClimateCnange,Punjab"<dlrector.decc@punjabgovln>,"MemberSecretaryPPCB"

ttp§A""nglocorfumaivutonik=5®Oa03dfd9&vlow±pt&Soaich=aH&pormlhld=throad-"8481320421n70ca87&slmpl=m§g-H848i3204217"Oca8„.
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GO,„  PUN)Hb

th FT5RT
fan+rr5, 3rfu \nt3 €L:3.. €i€+.i fan

(f€.3.F FT)

tr fat
I. rfe5e*cTa,

€TgTE5g `re 7in+ a€5i€ fat, tryi

ire Ftfe€'
th FT atrm ai53, uffroi

rfujg:STE-sTE803z7iz2023-STEL,i!(L3'3'i0q`

fiffi Jfty:   C) 1, \ \ , fro 2-S

First   interim   report  submitted   by   PBTl   on   "Assessment  of  contaminates   (Heavy

metals)   in   Crops   grown   in   Punjab"   in   Original   Application   No.   OA   No.   676/2023®

reg.

****t

etiin fa a rfu fie I
2               fir y#fis HTut ffi rfe-3dTae, \jjrm 3 ffro gnd fgiv ae `{Ti+3

lf3Ta g. #.a  tta(a i]) -1 2 7 6 fi+a 30 1 0 202 5 (mb rfu if3a) a anft y>+Ti+ € ae aTaca

fas Sift nd al                                      fty¥J-
|E=
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ir fca,

a5irtja-5T€fe, aan 3 ffro 5rd fir, ijFrty
an 8€iT, HTife *.  204, eF6,  tin.e.iin. 75aTa

#3qatrd©3rfeaRE,thi
ffi8:#:F:tFT(a.Fr)-/27:f

-30.10.2025

fgiv:-    First  interim  report  submitted  by  PBTI  on     "Assessment  of  Contaminates

(Heavy  Metals)  in  Crops  Grown  in  Punjab"  in  Original  Application  No.  OA
676/2023-regd.

etTatB  fch  ffi  yin+  ifl  €  PBTl  #  FTfi+E  ffi  First  interim  report  on
"Assessment  of  Contaminates  (Heavy  Metals)  in  Crops  Grown  in  Punjab'.  3fT a  9ed

ffi nd a  fa  fto  fife  tndar  ds ap  fafae75B,  7*:iff  fi±gt  th  a  OA
676/2o23  ffe ae apit v+rgria  F3egistrar  General  of the  Tribunal  fat FDr aaFeE

a is RE FTr€ FPr|

ffi- © i.T5T]ia fife(7 ifty

ftyfaned!aftPr~
F::±!Il{±3-cirz=H     aan     \Ot3    tiro

5nd fin, tjiTrai
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i---=3.-.:--:;::a-i:.3==--=_-:.:.:=.i--:.S:=:`;

ngffi#E

Department of Science, Technology & Environment, Gop

= -:  I. :   : ..  .:  : == :   ----.    =`=.- i-  i. -a .--. `

(March to June 2®25)

On

Ass©ssm©rmft  ©#  ©©maffamaimaarmfts  (\EN©a`.ify  RIffl©fia§s}  ire

©r©xps  ©pr©wma  im  Purmajale

Submittec! to

Department of Agriculture & Farmer's Welfare, Gop

(July 2®25)

Knowledge City,  Sector 81, SAS  Nagar (Mohali) Punjab,
Phone:  +91-172-2998601/02/03

E-mail: pbti2005@yahoo.com; website:  pbtilabs.punjab.gov.in
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Assessment  of  Contaminams  (Heavy  Metals)  in  a,rops  Grown  iri
Punjah (PBTl/P-79/2024-25:08)

The  study was  carried  out  in  11   location  (09  districts`)  in  F'hase-1fr()in  March  2Ci25  to

Jljne 2025, Tlie details are as below:

1.   Samp!i,18

The  samples  were  collected  by   Punjab  Blot.echnology  Incubator  (PBTl)  and

Puiijab  Agricultui.e  University  (PAU)I.udhiana  in  the  .Presence,  of  reoreseri[ativc`:i  of

stakeholder    ciepartments     i.e.     Department    of    4`gricultiirE     &     Farmei.'s     v\'e!t.L*.re

(DOA&F\J`t),   Punjab,   Departmer`t  of  V\'atei.  Supi;!\/  and   Sanitatior   (D'i^JS`pS),   Funjab,

P\jn.lab      Water      Supply      and       Sewer.€g(,.!       Board       (PV`i/SSB)       and       Munif,ip€.;!

Corporat!oiis/councils   of  respective   locaiiorlsi`   Duiiiig   sanipling   cli   the   n;ces.sary

informal.ion   such   as   date   of   sa.mpling,   GPS   c(.,JLiro'!nates,   farmer   r'ame,   contact

detail`c,`,   type   of  Agri   food   commodity,   dept.h   of,tubewel!s   etc.   were   captureij   in

respective  field  log  sheets.  The  samplir`g  w..€i..s  car.r!ed  c>ut  as  per  Stan.tjard  Op£.rating

I.'rocedij:.e  (SOD)  documented  by  PEm  aiia  PAU   b€.fore  ;tiltiat!c;ri  cf  sar`!.pi:ng`   Th6.

Samples   of   Agri   ~food   commodity,    Soil   &    lrriga'(ion   waier   were   drawn   trom    11

locations  unc!e!.  9  districts.  Details  of .sampling  j{)cg,lior..s  are  given  lil  Table.1..  A  t:5tai

ctf4£10  sarhples(275  Agri-   Food   commodities,   88   Soil   arid   77   lrriga{idn   v`Jatei.)  were

c(rawnas pc-r cletails  in  Table-2

2.  Parameters & Test Methodology

All  the   collected   samples   (Agri-   Food   commodity,   Irrigation   Water   &   `->cii!)

were    analysed    at    NABL    accredi:ed    Laboratory    ot.   PBTl    by   f{j:lowingl  st8nclarc!.

iintemational  in.ethods  viz.   Official   Methods  of  Atialysis   c>t  AOAC   Internalional,   22`"

Edition,  20'23,   M.ethod   no.  AOAC.  2015..01   for  /i.gr+   Fi-:'iod   comiT,rill;`iies   a`nrJ   Methc)a

no.  AOAC  990.08  foi-sciil  samples.  Irrigation  water  sam,pies  were  anal`,Jzed  fii!(owirig

the  Standard  Methods  for  the  Examina+.iori  of  Water  and  Waste  Water.,APHA,  24`!`

Edition,    2023,    Method    no.    APHA    3125-B.The    analysis    was    conducted    i!slng

lnductlveiy   Coupled   Plasma-Mass   Specl`ro`met.ry   (lop-M€9   lo'   the   estlma`ilf.xl   of

foliowing  1()  heavy  metals.

Pag'e  1  o:I 6
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1.    Arsenic  (As)

2.    Lead(Pb)

3.    Cadmium  (Cd)

4.    Copper(Cu)

5.    Chromium  (Cr)

6                        Mercury  (Hg)

7                           Nickel  (Ni)

8                      Antjmony  (Sb)

9                      Tin  (Sn)

10                        Uranium  (U)

3.  Specifications

The  results  of  Agri-Food  commodities  were  cc)mpared  with   Fooc]  Safety  and

Standards   Regulations   (FSSR),   2011,   those   of   soils   were   compared   with

Organic   Compost,   Fertilizer   Control   Order   (FCO),   2009,   those   of   Irrigation

water    were    compared    with    Indian    Standard    (ls)    11624:2019    (Quality    of

Irrigation  Water  -Guidelines).  The  respective   parameter  wise   Maximum   Limits

(ML) as per respective specmcations are as per Table-3.

4.   Results& Key Findings

i.     All  the  440  samples  of  Agri-Food  commodities,   Soil  &  Irrigation  water  were

found  below maximum limits defined  in  respective  standard  requirements.

ii.    Uranium  concentrations were found  to  range from  0.005  mg/I  to  0.131   mg/I  in

irrigation  water samples  and  from  0.5  mg/kg  to  6.7  mg/kg  in  soil  samples.  No

regulatory  limits  have  been  specified  for  uranium   in  either  of  these  sample

categories.

nof2{
Dr.V
Scientist (Biological)
Co.PI-2

\Vl o\
/

2~L8
antosh Kumar Singh

Scientist (Chemical)
Co-Pl-1

or«ol\vi/
Dr. Ajit Dua

Senior Scientist & Chief Executive Officer
Pl
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Table 1 :  Details of Sampling Locations and samples

Sr.No. I         District I     SamplingLocation

Date ofSampling05.03.2025

I            NatureofsamiT;;~        1

Agri -Foodcommodities Soil Irrigationwater

1.2. ROpar

HngDr::rae
25 8 7

FatehgarhSahibMohali
02.04.2025 25 8 7

Chunni 15.04.202521.04.2025 251

7Kalan
8I

3. lssapur 125 8 7
NawanshaherSangrur'! RahonBugra4.5. 09.05.2025 25 8 7

23.05.202523.05.2025 25 8 7
6. Bathinda        I KothaguruDeepulana 25 8 7',I

7. Fazllka 04.06.2025 25 8 71

8.
Ludhiana

JagraonBegowal 13.05.2025 25 8 7

28.04.2025  I23.05.2025I 2518 7
9.

"Oga          i
Nihal  SmghWala 251

81 7

Total   I 09  Districts 11Locations
275 88 77

Total no. of Samples . 440

Eiii  E
:.,i`     ,
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Table 2:  Commodity wise details of samples collected anc! analyzed.

'-
Sr.No. i  Group ofCommodity Natureofcommodit;TnT=Fo.ofsampl==)~-

A.

I  Vegetables

Fruiting Vegetables

Green  chilli  (09)                     Green  Beans  (02)
Lady finger (07)                     Bitter Gourd  (03)
Cucumber (05)                      Capsicum  (01)
Sponge guard  (04)             Sugarcane  (02)
Tomato(09)                            Pomegranate  (01 )

grj:jra;:Ta°n)s (o„             I g::::sa((o°tT))
Papaya  (01)                           ;  Pumpkin  (01)
Eggplant  (01)                         I  Apple  Gourd  (01)

•  Potato  (05)
'  Cucurbits  (02)

:i:::nedMG:|#;:30;I)        i
Root vegetables

Onion  (26)                                 Radish  (01)
Garlic  (14)                                  Beetroot  (02)
Potato  (05)                              Turmerlc  Rhizome (l

Leafy vegetables:

Barseen(16)                           Methi/ Fenugreek  (0
Mustard  leaves (06)           Mentha Leaves (01 )
Coriander Leaves  (02)      Garlic leaves  (02)
Palak (03)

18.
Pulses Summer Moong(01 )Moong  Dal(04)

Potato`(05)                               Turmerlc `Rh;zome (03)
Leafy vegetables:

31

Barseen(16)                            Methi/ Fenugreek  (01 )
Mustard  leaves (06)           Mentha Leaves (01 )
Coriander Leaves  (02)      Garlic leaves  (02)
Palak (03)

a. Pulses Summer Moong(01 )Moong  Dal(04) 05
C. Cereals Wheat(47)Rice/Paddy(19)Maize  (04)

80Mustard  Seeds  (09)Ba|ra(01 )
D. Milk Raw M"k 32
E. Soil Collected from  Farms 88
F. Irrigation Ground    water   from   tubewell    being    used    for 77

Water rrigation
Total 440

EEI             REiii
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Table-3:  Maximum  Limits (ML) for Heavy Metals  in Agri-Food Commodities, Irrigation Water and Soil.

Sr.No. ..    .       -. Agri-Food-c-o-mmodityasperFSSR2011 Irrigationwaterasperls Soil asPerOrganic

Vegetables (mg/kg),  maxBulbvegetables-0.1 Cereals (mg/kg),max Milk Pulses Food Not
(mg/kg)' (mg/kg), Specified 11624:2019 Compost

max max (mg/kg),max mg/I, max FCO2009'mg/kg,max

1.iI Lead (Pb)5a-dmiumT5-d-)- Cereal     grains,     exceptbuckwheat,canihuaandquinoa-0.2 0.02 0.2 2.5 5.0 100

Root and tuber vegetables -0.1

Fruiting  vegetables other than cucurbits(excludingmushrooms)-0.1

Fruiting  vegetables.  cucurbits-0.1

Legume Vegetable- 0.2

Brassica vegetables excluding  Kale-0.3

Leafy vegetables  (including brasl:i€a leafy_vLggg±Lablesbutexcludingspinach)-0.3Othervegetables-2.5

Fruitjng  vegetables other than cucurbits Cereal grains, except 1.5 Pulses, 1.5 0.01 5.0             Ii

(excluding tomatoes and edible fungi)-0.05 buckwheat, canihuaandQuinoa(excluding:r:ena:::dg:irc:;.aon.:      , excludingsoybeandry-0.1

Fruiting vegetables, cucurbits-0.05 Wheat-0.2

Brassica vegetables -0.05 Rice,  polished-0.4

Bulb vegetables-0.05

Page 5 of 6
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Sr.NO. paramet6T Agri-Food commodity as per FSSR 2011 Irrigationwaterasper'S Soil as perOrganicCompost

Vegetables 7mg/kg), max 6Jreals Milk Pulses Food Not
(mg/kg),max (mg/kg)'max (mg/kg), Specified 11624:2019 FCO 2009'

max (mg/kg), max mg/I, max mg/kg' max
Legume vegetables-0.1

Potato, peeled- 0.1

RTirand tuber vegetables,excludingpotatoandceleriac-0.1

Stalk and stem vegetables-0.1

Leafy vegetables-0.2

Other vegetable-1.5

3. Ars=nic (As) 1.1 1.1 0.1 1.1 1.1 0.10 10

4. Copper (Cu) 30 30                         I 30 3C)                      I 30 0.20 300

5. Chromium  (Cr) -To_..._._
.._-1_.o           __

0.10
__`_..     .L5_a_       .

6. Mercury  (Hg) 1.0
_ _ _. T5_

1.0 1.0 - 0.15

7.i Nickel  (Ni) 1.0 - 0.20 50

8. An-tiffo-nT-(Sb) T6__._Z5o___
.___._Z5_o._'9.

T'n (SnT_ 250 250 250 -

10. uran,.UTFTUTIT -
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