AGENDA ITEM NO. 197.03

FIXING THE STANDARDS FOR
DISCHARGE OF TREATED GREY WATER
THROUGH NATURAL TREATMENT
SYSTEM (WASTE STABILIZATION
POND, CONSTRUCTED WETLAND ETC.)
FOR IRRIGATION AND OTHER NON-
POTABLE USAGES AND STANDARDS
FOR DISCHARGE OF TREATED
WASTEWATER OF STPS FOR VARIOUS
USAGE (IRRIGATION, INDUSTRIAL
PROCESSES, CONSTRUCTION
ACTIVITIES, OTHER NON-POTABLE
USAGES AND GROUNDWATER
RECHARGE THROUGH LAKES, PONDS,
WATER STORAGE AREA, NATURAL OR
ARTIFICIAL DEPRESSION).
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Agenda [tem No. : 197.03 Fixing the standards for discharge of treated grey
water through natural treatment system (waste
stabilization pond, constructed wetland ete.) for
irrigation and other non-potable usages and
standards for discharge of treated wastewater of
STPs for various usage (irrigation, industrial
processes, construclion activities, other mnon-
potable usages and groundwater recharge through
lakes, ponds, water storage area, natural or
artificial depression)

As per the provisions of section 17 of the Water Act, 1974, one of the functions of the
State Pollution Control Boards (SPCBs) and Pollution Control Commitices (PCCs), constituted
under Water Act, 1974, is to plan a comprehensive programme for prevention, comtrol or
abatement of poallution of streams and well in the State and 1o secure the execution thereof. Other
functions of the Board as mentioned under section |7 {sub section (f) to (m)) of the said Act are
reproduced as under:

{f) To inspect sewage or trade effluents, works and plants for the treatment of sewage and
trade effluents and to review plans, specifications or other data relating to plants set up for the
treatment of water, works for the purification thereof and the system for the disposal of sewage or
trade effluents or in connection with the grant of any consent as required by this Act:

(g} Lay down, modify or annul effluent standards for the sewage and trade effluents and
for the quality of receiving waters (not being water in an inter State stream) resulting from the
discharge of effluents and 1o classify waters of the State:

(h) To evolve economical and reliable methods of treatment of sewage and trade effluents,
having regard to the peculiar conditions of soils, climate and water resources of different regions
and more especially the prevailing flow characteristics of water in streams and wells which render
it impossible to attain even the minimum degree of dilution;

(1) To evolve methods of utilization of sewage and suitable trade effluents in agriculture;

(i) To evolve efficient methods of disposal of sewage and trade effluents on land. as are
necessary on account of the predominant conditions of scant stream flows that do not provide for
major part of the vear the minimum degree of dilution:

(k) To lay down standards of treatment of sewage and trade effluents to be discharged into
any particular stream taking into account the minimum fair weather dilution available in that
stream and the tolerance limits of pollution permissible in the water of the stream. afier the
discharge of such effluents;

(1) To make, vary or revoke any order -
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(i) For the prevention, control or ahatement of discharge of waste into sireams or
wells;

(ii) Requiring any person concerned to construct new systems for the dispesal of

sewage and trade effluents or to modify, alter or extend any such existing

svstem or to adopt such remedial measures as are necessary (o prevent control or
abate water pollution;

{m} To lay down effluent standards to be complied with by persons while causing

discharge of sewage or sullage or both and to lay down, modify or annul effluent
standards for the sewage and trade effluents;
Further, as per the provisions of sub rule 2 of rule 3 of Environment (Protection) Rule,
1986, a State Board may specify more stringent standards from those provided in
{Schedules 1 to IV) as mentioned in sub rule 1 in respect to any specific industry.
operation or process depending upon the quality of the recipient system and after
recording reasons, therefore in writing.

The Board in exercise of powers conferred under section of 17 of Water Act,
1974 and rule 3 of E(P) rule, 1986, has notified standards for discharge of treated
sewage/effluent from STPs vide order dated 2.7.2020, which are mentioned as per
Table-1 given below:

Table-1: Efffuent discharge standards of STPs

Sewage/efTluent discharge standards for Sewage Treatment Plant

Sr. Na. Parameters Parameters limit

| pH ; 5.0-9.0 |
2 | BOD, mg/l 10

3 ilt:m:-. g/l 50

4 TSS, mg/l 20

5 Total Nitrogen, mg/l o
6 Total P-iinsphﬂnﬂ {for discharge into ponds, |

lakes), mg/l
7 Faecal Coliform (MPN/100 ml) ‘Less than 100

These standards have been notified by the Board vide order dated 2.7.2020 (copy
enclosed as per ANNEXURE-1),

As per rule 3 of Environment {Protection) Rule, 1986, the State Pollution Control
Board can specify more stringent standards from those provided under rule 3 of
Environment {Protection) Rule, 1986 depending upon the quality of recipient system




o3 /e

and after vecording the reasons, therefore, in writing & there are following
groundsfreasons for fixing stringent standards for discharge of treated wastewater of
STPs for various usage (irrigation, industrial purposes, consiruction activities, non
potable usages and groundwater recharge though ponds, lakes, water slorage area,
natural or artificial depression ete.) and discharge of treated grey water (through natural
treatment system) for irrigation and other non potable usage.

i) The quality of flow in river Yamuns and River Ghaggar has drastically
come down during the recent years and this river have ne flow in some stretches in non
rainy periods and especially in summer and significant dilution i5 not available in these
rivers. Thercfore, the discharge of treated/untreated sewage/grey water in river system
is required to be curtailed 50 as to maintain the quality of water in river system of the
State.

ii),. The State of Haryana has beecn categorized as water deficit State

particularly regarding surface and groundwater resources. As per the information
available with Haryana Water Resources Authority, it has been projecied that there is
water gap of 14 Lakh Crore liters after taking into account the demand of 30.57 Lakh
Crore liters and supply of 44.60 Lakh Crore liters. Thus, there is urgent need to save
groundwater and other resources of water, which may be possible if the treated
sewage/grey water, conforming to the prescribed standards, is reusedirecycled for
various usages along with its use for irrigation and other non potable usages.
. Hon'ble Chicf Minister, Harvana in variows forums and cspecially in Water
Conclave organized on 26.4,2023 and 2742023 has given mandate 1o the departments
to save groundwater and utilize the treated sewage of STPs and treated grev water of
rural arcas for irrigation and reuse/recveled the same for other non potable wsapes,

Therefore, in crder to save groundwater by way of utilization of treated sewage
for imigation and other non potable usages, the Board has made deliberations in various
meetings held on 9.2.2023, 25.4.2023, 24 .5.2023, 6.7.2023 and 18.7.2023. The minutes
of the meeting held on 24.5.2023 and 18,7.2023 are annexed as per ANNEXURES 2
and 3. The proposed standards for discharge of treated wastewater of STPs for various
usages {irrigation, construction activities, industrial processes, other non potable usages,
ground water recharging through pomds, lakes, water storage area, natural or artificial
depression etc.) and for discharge of treated grey water through natural treaiment (waste
stabilization ponds, constructed wetlands efc.) for irrigation and other non potable
usages were published in the leading News papers on 13.6.2023 and 5.8.2023,
respectively, for inviting objections/suggestions from all the concerned with last date on

28.6.2023 and 20.8.2023. respectively, The sugpestions given by four departments

]
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namely MICADA, Public Health Engineering Department, Development and Panchayat
Department and Aravali Power Co. Pvt. Lid., Ihajjar on various parameters amd their
concentration in treated wastewater of STPs and the Chief Engineer, Department of
[erigation on the value of TDS parameter to keep it as 1500 mg/l same for both the
treated wastewater of STPs and treated grey water, were considered by the Board in the
meeting of Technical Experis’ Scientists of various organization! [nstitutions and
officers of concerned departments held on 05.09.2023 and finalized the siandards for
discharge of treated wastewater of STPs for various usage (irrigation, industrial
purposes, construction activities, non potable usages and groundwater recharge though
ponds, lakes, water storage area, natural or artificial depression etc.) and standards for
discharge of treated grey water (through natural treatment system) for irrigation and
other non potable usage. The minutes of the meeting held on 05.09.2023 are annexed as
per ANNEXURES-4,

The standards prescribed by Board for discharge of treated wastewater of 5TPs
for various usage (irrigation, industrial purposes. construction activilies, non potable
usages and ground water recharge though ponds, lakes, water storage area, natural or
artificial depression etc.) and standards for discharge of treated grev water through
natural treatment system (waste stabilization pond, constructed wetland etc) for
irigation and other non potable usage, as deliberated in the meeting held on 5.9.2023,

are mentioned as per Table-1 and 3 given below.

Table-2:  Final discharge standards of treated grey water for irrigation and
other non potable usage —
Sr. Parameters Maximom permissihle
Nao. limits
1 (oH i
. BOD (mgT) 20
3 COD (mg1) 100 Il
4 Sodivm {mg/1) 75 !
5 TSS (ma/l) ) 20 |
o TDS (mg/l) e750 for non potable
Lsapes
o | 504 for irrigation
T Chioride (mg/) [ 0D
B _%::::.Hum Adsorption Ratio (SAR) (meg/l) 10
4 Residual Sodium Carbonate (RSC) (meq/T) 1.5
10 ‘Elecirical Conductivity (EC) (umhos/cm) T30




1T | Total Nitrogen (mg/l) 20

12 | Ammonical Nitrogen (mg/l) 5

13 Nitrate Nitrogen (mg/1) 10

14 | Total Phosphorous (mg/1) 5
s Phosphate P (Dissolved) (mg/l) |

16 | Total Hardness (mg/l) 3
|17 | Faecal Coliform (MPN/100 ml} 250
| 18 | E.Coli (MPN/100 ml) ND

19 lonic detergents (MBAS) (mg/l) 0.2
20 Fluoride (mg/1) 1.0
‘21 | Boron (mg/l) 10
2z Sulphate (mg/1) 200
23 Heavy metals The treated grey waler

of wvarious ponds and
other water bodies may
be analyzed for heavy
metal once in a8 year to
check their

concentrabion. In case

the concentration of
heavy metals is found
more than the
permissible limits in the
treated  grey  water,
appropriate  treatment
may be imparted to the
grey water to _bring the
concentration of various

heavy metals within the

prescribed limits.
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Table-3; Maximum permissible limits for discharge of treated wastewater of STPs
for irrigation, Industrial processes, comstruction activities, other non-potable
usages and groundwater recharge through lakes, ponds and other water storage

areas and natural or artificial depression.

S, Parameters Current [Maximum permissible limits for discharge
No. HSPCB  |of treated wastewater of STPs for:-
discharge [rrigation|Industrial Groundwater
standards processes, recharpe
for STPF construction through lakes,
activities and|ponds, water
other non-storage areas,
potable usage  |natural or
‘artificial
depression
1 |pH 5590 | 6.5-8.0 5.5-8.0 6.5-B0
2 [BOD (mgM) 10 10* 10 10
3 lCOD (mg) 44 50° 50 50
4 |FOG (mg/l) - Nil Nil Nil
5 [TS8 (mgl) 0 | 20 10 T
&  [TDS (mg/) 500 750 500
7 |Chloride (mg/l) . 100 100 100
8 |[HCO: (mg/l) - 300 300 300
9 [Sulphate (mg/l) ; 200 200 200
10 Fluoride (mg/l) = 1 1 1
11 |Total MNitrogen - 20 20 20
(mg/T)
12 |Ammonical - 5 5 5
' Nitrogen (mg/1)
13 [Nitrate Nitrogen - 10 L0 10
{mg/l)
4 [Total - 5 2 3
Phosphorous
(mg/l) _
15  Phosphate P 1 1 |
(Dissolved)
(mg/l}
16 |Total 5 - 0.0 .01 0.0
{Sulphide) (mg/l)
17 |Phenolic - | Goo2 0.002 0.002
compound (mg/l)
18 Sodium (mg/l) 2 100 100 75
19 |Magnesium - ET &0 30
(mg/T)
20 |Caleium (mg/) 3 100 100 | 75 |
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21 |lonic detergents - <| <1 02"
(MBAS) (mg/l)

22 |Residual - 0.2 0.2 0.2
Chlorine (mg/1)

23 (Total Alkalinity = 200 200 200
:mll.'ZﬂIEr:n3 img/1)

24 [Total Hardness - 200 200 200
(mg/1)

25 |Faecal Coliform| =100 1040 100 100
MPN/10O ml)

26 |E.Coli . ND ND ND
(MPN/100 ml)

27  [Intestinal - ND ND ND
helminth eges
(MPN/100mI)

28 [Sodium - 110 10 3.0
Adsorption Ratio
(SAR) (meg/T)

29 |Residual Sodium - o 2.5 1.5
Carbonate (RSC)

10 (meg/1)

30 |[Electrical . 2000 1200 750
Conductivity
(EC)
(umhosicm)

3l |Boron (mg/l) ; 10 1.0 0.5

32 [Cu {Copper) - 1.5 L5 0.2
(mg/l)

33 |Fe (Iron) (mg/l) E 5.0 5.0 0.3

34 |Mn (Mangancse) . 0.5 0.5 0.3
(mg/l)

15  |Cr  (Chromium) . 0.2 0.2 0.1
(mg/T)

16 i (Mickel) . .20 0.20 (.02
rmgf'l::

17 |Pb(Lead) (mg/) . 0.01 0.01 (.01

38 |As (Arsenic) - 0.01 0,01 0.01
(mgl)

39 ICd (Cadmium) 0.01 0.0l 0.003
(mg/)

40 |Co (Cobalt) - 0.05 0.05 005
(mg/1)

41 |Li (Lithium) = | 2.5 25
(mg/l) |
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42 |Zn (Zinc) (mg) ; 20 | 20 2.0

43 |Hg (Mercury) : pool | 0.001 0.001
(mg/l)

44 |Al (Aluminium) ; 10 1.0 0.03
(mg/l)

45 |Be (Beryllium) . 0.1 0.1 0.1
(mg/) ]

46  [CN (Cyanide) - ND ND ND
(mg/l)

47 Mo - 0.0l 0.01 .01
(Molybdenum)
(mg/l)

48 |Se (Selenium) - 0.02 002 LR

'. (mg/l)

49 |V (Vanadium) - .1 0.1 0.1
(mg/l)

30 |Ba (Barium) = 1.0 1.0 0.7
(mg/T)

51 Ap (Silver) - 1 0.1 0.1
(mg)

Mote:-

i

iii.

If the operating agency uses the treated wastewater of STPs entirely for irrigation
purposes than BOD of 30 mg/l and COD of 150 mg1 will be permissible
provided the treated wastewater is not discharged into Drain/Mallah/Riverfany
other surface water, under any circumstance.

The maximum permissible limits for discharge of treated wastewsater of STPs for
imigation, industrial processes, construction activities, other non-potable usapes
and groundwater recharge through lakes, ponds, water storage area. natural or
artificial depression as prescribed by the Board shall be valid initially for 03
vears, well before which, detailed study with reference to effect of heavy metal
and other parameters on the quality of soil, crop, horticulture, human and animal
species shall be carried out jointly by Harvana Agriculture University (HALD,
Hisar and Indian Agricultural Research Institute (IARI), New Delhi. The
expenditure 1o be incurred on the said study shall be bome by Haryana State
Pollution Control Board for which prior sanction of the project shall be obained
by the said organizations from the Board. For this purpose, HAU will be
coordinating agency.

Mo indiscriminate disposal of freated or untreated sewageleffluent shall be
allowed,
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iv, During groundwater recharging with treated wastewater, recharging shall be
allowed through ponds, lakes, water storage arca and natural or artificial
depression but no direct injection of treated wastewater in underground strata will
be permatted.

v. HSPCB shall carryout close monitoring of usages of treated wastewater of STPs
and shall ensure that treated sewage of §TPs is only used for imigation, industrial
processes, construction activities, other non-potable usages and groundwater
recharge through lakes, ponds, waler storage area, natural or artificial depression
and no direct injection of treated wastewater in underground strata will be
permitted.

vi, With the adoption of the sbove standards for utilization of treated sewage for
irrigation, industrial processes, construction activities, other non-potable usages
and groundwater recharge through lakes, ponds, water storage area, natural or
artificial depression, the carlier discharge standards of treated sewage of 5TPs, as
preseribed by HSPCR vide its order dated 27,2020, shall be superseded.

The matter regarding fixing the standards for discharge of treated grey water through
natural treatment system (waste stabilization pond, constructed wetland etc.) for
irrigation and other non-potable usages and standards for discharge of treated
wastewater of STPs for wvarious usage (irrigation, industrial processes, consiruction
activities, other non-potable wsages and groundwater recharge through lakes, ponds,
water storage area, natural or artificial depression) is placed before the Board for
consideration and approval.
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ﬁﬂﬂ Ure -
e HARYANA STATE POLLUTION CONTROL BOAR e ;
==qr C-11, SECTOR=6, PANCHKULA

- Website -

www,hspeh.gov,in
E-Mail:hspcbho@gmail.com, Ph:0172-2577870-873

Sub:- Fixing of effluent discharge standards for Sewage Treatment Plants (STPs}.

¥Whareas, amongst others, under section 17 of the Water (Prevention & Control of
Pollution) Act, 1974, ona of the functions of the State Pollution Conirol Boards (SPCBs)
and Pollution Control Commillees (PCCs), constituted under the Waler (Pravention &
Control of Pallution) Act, 1874 & to plan a comprehensive programme for preveniion,
conirol or abatement of pollution of streams and welis in the State and © sacure the
exacution thereof

Whereas, this Board is regularly monitaring the water quality of Watar Bedies in
the State of Haryana and the water quality monitaring results of rivers has indicatad that
watar quality has baen affecitsd because of disposal of untreated or partlally treafed
sawage into the water bodies ard as a result, there B high. concentration of poliutants
making the water bedy unfit for human consumption ar for ather usas;

Whereas, Haryana Slale Pollution Conbrol Beard has adopled the standard for
emission or discharge of Environmenial Polluiants as prescribed under Section 3 of
Ervironment (Protection) Rules, 1886 but the standards for discharge of Faacal Coliform
bn sewage cffluent discharging from sewage ltrealimeant plants (5TFs) has not been
prescribed theresin;

Whereas, the State Pollution Confrol Board under section 17 of the Water Act kas
been mandated with the following functions which inter-alia include;

(f1 fto inspect sewage or rade effluents; works and plants for the tresiment of
sewage and trade effluents and o review plans, specificalions or olher dala
relating to plants set up for the trestment of water, works for the purification
thereal and the system for the dizposal of sewsge or trace effluents or In
connection with the grant of any conaent as requirad by this Act;

(g} lay down, madify or annul affiuent slandards for the sewage and trade effluents
and for the quallty of receiving waters (not being water in an intar-State
stream) resulting from the discharge of effuants and 10 classify waters of the
Slata,

{h) to evolve economical and reliable methods of treatment of sewage and trade
affluents, having regard 1o the pecullar conditions of soilz, climate and walar

resource of diffierent regions and more especially the prevailing flow
characteristics of water in sfreams and wells which render it impossible o

atlain even the minimum degree of dilufion;

{iy o evolve methods of ulilization of sewape and suitable trade efliuents In
agriculiure,

{j) to evolve efficient methods of disposal of sewage and trade effiuanis on land,
as are necessary on account of the predominant conditions of scant stream
flows that do not provide for major part of the year the minimum degree of
difuticn;

{k) to lay down standards of treatment of sewage and trade effluerts to be
discharged in lo any particular stream taking inio account the minimum fair
weather dilutlon available in that stream and the tolerance limils of polluticn
permissible in the water or the stream, after the discharge of such affluents;
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{m) to lay dawn efiluant giandards o be compbed with by parsons whils causing
diccharge of sewage or sullage or Doth and (o lay down, modify or annul
eMiuent standards for the sewage and rade eflluents;

Wherzas, as per section 3 of the Environment (Protaction] Rules, 1886, the Stale
Pallution Control Board can specify more stringent standards from those provided undar
Saction 2 of Emvironment {Protection) Rules, 1886, depending upon the gualily of
reciplent systermn and afier reconding the reasons, therefara, In writing & there are
fnllowing grourdsireasons for fixing stringent standarcs for dizcharge of fascal coliform
i seweraga effiuent from the STPs:

1. The quaniity of flow in River Yamuna and River Ghaggar has drastically coma
down during the recent years and these rivers have no llow In some siratches in
nen rainy periods and especially in summer. The State Pollution Control Beard
has been given mandate under seclion- 17(k) of the Water Act, 1374 to lay down
standards of treatment ¢f sewage to be discharge Into any stream laking Inio
account the minimum dilufion avallable to maintain the qualily af ecipient Water
Badias & Rivers as per prescrined standards and accordingly, the revised
standard ara required for STPe which are discharging sawage.

s The Honble NGT hag already Issued varous directions and state has 1o
mairtain the water guality standards in the fvers.

3 The State Govi. has already submitied Yamuna Action Plan and Ghaggar Action
Plan befare the Horble NGT in OA No. 673 of 2018 "More River Sirelches are
Critically Polluted now: CPCH". wherein, as par objective af tha Action Plans, o
achieve standards for faeeal coliform in sewage discharged less than 500 MPN ¢
100 ml.;

Whereas, in matter af OA Na, 138 of 2016 titled as "Siench Grips Mansa's
Sacred River Chaggar, vide order dated 15.06.2020, Hon'ble WGT has fixed
standards for Faecal Colform as “less than 100 MPRN/ 100 mi™ and accordingly, this
standard for faesal coliform has to be complied with.

Wherzas, a public notice was published In Newspaper on 28.05.2020 far inviting
objections | suggestions for proposed standaras for discharge from STPs and no
chjections! suggestions have been raceived from any quarier.

Tharefara, considerng all the sspects and under the powers conferred as per
Saction 3 of the Environment {Protection] Rules, 1988 & Section 17 of Waler
{Prevention and Controi of Pollution) Act, 1874, the standard for discharge of treated
sowage! effluent from the STPs ara fixed as givan below:-

“Sewagel Effluent Discharge Standards For Sewage Treatment Plant
Sr. Nou Parameters Paramaters Limit
1 pH 55=-30
e 200 {mg/l) R 10
3 COD (mg) ' i )
4 | TS5 (mall) i 20
[ B Tatal Nitragen (ma/) 10
—& — [Toial Phosphorus [or dscharge inta Ponds, K
| Lakes) (mgh) - , !
7 | Fascal Caliform (MPN/100 mi} = Less then 100 |
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Further, with the power conferred under Section 33 A of the Water (Prevention &
Control of Poliution) Act, 1874, the Harvana Sfate Poliutlon Cenirel Board Issues
follgwing directions to all the Government Depariments! Agancies! Units responsible for
managament & treatment of sewage effluents with regard to achieve the siringent
standards for discharge of effluant as fixed by HSPCE: -

1. All the existing [ under construction STPs under upgradation and modification
which have been designed and executed for above parameters shall achigve
above disgharge standards immediately, The saweraga treatmant piants 1o be
instalfled in future, will be designed and constructed 1o achleve the above
proposed discharge standands.

2. S5TPs which have not been degigned for above standards so far shall achmve
above discharge standards within 1 years in case of slandards at Sr. Mo, 1 to B,

3. The above faecal colform standards shall o applicable to all 5TPs including

existing STPs,
Sh. Ashok Kheterpal,
Dated the Chaiman
2™ July, 2020
Mo, HSPCB/ WC-2 / 2162-2168 Dated:-02.07.2020

A copy of the abova is 'FEIFWEF:dEd to the following for information and further
necassary action pleasa:-

Chisl Secratary, Hansana, Chand 'rbarh.

Chief Executive Officer, GMDA, Gurugram.

Addifional Chief Sacratary, PHED, Harvana, Chandigarh.

Additional Chief Secretary, rrigation Deparimeant, Haryana, Chandigarh,
Additional Chief Sacratary, ULBD, Haryarna, Chandigarh.

Principal Secretary, Industries Department, Harvane, Chandigarh,

Prncipal Secretary, Town & Country Planning Department, Haryana, Chandigarh
Frincipal Secretary, D & P Depariment, Harvana, Chandigarh.

C0 O N B L A

<&l
&r. Env. Enginear (WEC},
For Chairman,

Endst. No. HEPCB/ WC-2 / 2170-2199 Dated:-02.07 2020

& copy of the above Is forwarded to the following for information and further
necessary action please:-

1. All Branch Inchanges.
2. Al Regicnal Officers in field,
3. Al Lab Incharges,

-5 -
Sr. Env. Enginear [WC),
For Chairman.
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Anmexure -2

M. HARYANA STATE POLLUTION CONTROL BOARD
— C.11, SECTOR-6, PANCHKULA
e Website — www.hspgb.orgin E-Mail: haspebacientific@gmail.com
Ph: 0172-25T7T870-873

RSP i )
o HSPCE/SSef S36- £ 34y palid- 02)08/2027

Diractor, Hariculture Depariment. Govt of Haryana, Panchkula

Chiaf Administrator, HSWP, Panchkula

Directcr, Development & Panchayat Depariment, Gend of Haryana
Director, Urban Local Bodies Departmant, Gavt. of Haryana, Fanchxula
Director, Agriculture Depariment, Govl of Haryana, Panchikula

Dean, College of Agricufiure, HAL, Hisar

Engineer-in- Chief, PHED, Govt. of Haryana

Enginear-in- Chiaf, lrmgation Department, Govt of Haryana

Diractor, ICCERI, Kamal

Dm PN

Sub:. Proceedings of the meeting held under the Chairmanship of Sh. P. Raghavendra
Rao, Chairman in the HSPCB, Conference Room., C-11, Seec 06, Panchkula at 11:00 AM
on 24 082023 regarding fixing of discharge norms for STPs for Irmgation, Industrial
processes, consiruction activities, other mon potable usage and groundwaber
recharging.

Kindly rafer (o the subjsct noted abave

In this connactian, | have besn directed 10 enciose herewith the proceedings of the manting
held undes ihe Chairmanship of 81 P Haghavandra Rag, Chasrman in lhe HSPCB, Conference
Room. C-11, Sec-08, Panchkula a! 1100 AM on 24 05 2023 regarding fixing of discharge norms
for STPs for Irrigation, Industrial processes, sonstruction activities, other non potabla usage
and groundwater recharging for yeur information and necessary action please

-

DA/AS above -‘ijd‘"“ -~
Sr. EnvrEngineer (HQ)
For Chairman
endst o “HSPER|SLC| £3ug ~ €31 Dafish n2fogpnend
A copy of the above |s forwarded 1o the following for infermation, pease
Chief Execulive Officer, HWHRA,
[ KC Bangar, Advisor, Esvironmant and Climate Change Department, Haryana
Dr. Babu Rarm, Technical Expert, HEFGH
£ Adrash Akolkar, Ex, MS, HEPCB
Proof. CR Babu, II'T Delhi,
Dr. Rakesh Kumar, Agriculiure University, Hisar
Or Ravirder Kaur, Indian Agricullure Research Instiiute, Delhi

-Hg:bm.hl:.}h.'l_!

Hr. Env. EnEInHr (HQ}
For Charman
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Proceedings of the meeting held under the Chairmanship of Sh. 'P. Raghavendra Rao,
Chairman, HSPCE on 24.5.2023 at 11:00 AM in the Conference Room, C-11, Panchkula tg

review the proposed discharge norms of reated wastewater of STPs for imnation. indu strial

processes, construction activities, other non-potable usages and groundwater recharge
through lakes, ponds, water storage area, natural or artificial depression.

List of the participants is attached at Annexure-1.

At the outset of meeting, the Chairman, HSPCR walcomed all the technical experts/scientists of
vanous organizations and officers of the various deparments. I} was dpprised that discharge
slandards of STPs were proposed for reuse of reated waslewater of STPs for irigation, industrial
pracesses, canslruction activities and other non-potable usages by the technical expans/scientists in
he earlier two meetings held on 9.2.2023 and 25.4.2023. The minutes of the 2nd meeting held on
23.4 2023 were corveyed 1o officers of all lhe depariments vide no. HSPCB/2023/7835-7842 dated
25.4.2023. The standards proposed for utilization of treated sewage of STPs for various Usages
were published in the leading Newspapers on 5.5 2023 for Imviting objections/suggestions from all
tha stakeholders within 15 days. However, no commentsisuggestions/objections have been received
from any stakeholder,

The technical expedsi/scienlists of various organizations held detailed deliberation on each
parameter as mentioned in Table-1 to 17 of the agenda (Annexure-2) and proposed
modification/amendments in the parameters, as undar

i. Nitrogen

It was proposed that upper limit for Nitrogen may be prescribed as under,

Total Nitrogen: 20 mg/l

Ammanical Mitrogen: § mg/l

Nitrale Nitrogen: 10 mgil
The values of said parameters may be prescribed for usage of treated wastewater of STPs for
irigation and all other purposes, including for groundwater recharge
il Phosphorous

It may be written as under:

Total Phosphorous: 5 mgl

Phosphate P (Dissolved): 1 mgll

The values of the said parameters may be prescribed for usage of treated waslewater of
STPs for imigation and all ether purposes, including for groundwater recharge.
iii. Cyanide (CN)

It may be prescribed as ND for usage of treated wastewater of STPs for Irfigation and all
other purposes, including for groundwater recharge

iv.  Lead (ph)

it may be prescribed as 0.01 mg/l for usage of freated wastewater of STPs for irfigation and
all other purposes, including for groundwater recharge.
V. Lithium

it may be prescribed as 2.5 mg/l for usage of treated wastewater of STPs far imgation and
all other purposes, including for groundwater recha rge,

wi. Mercury (Hg)

It may be prescribed as 0.001 mgll for usage of treated wastewster of STPs far imgation and
all other purposes, including for groundwater recharge.

0
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Molybdenum (MO)

It may be prescribed as 0.01 mgll for usage of treated wastewaler of STPs for irrigation and
other purposes, including for grou ndwaler recharge.

Selenium

It may be prescribed as 0.02 mg/l for usage of treated wastewaler of 5TPs for irmgation and
othar purposes

Parameters, Tin, Thallium and Vanadium may be deleted
TSS

It may be prescribed as 20 mg/l lor usage of treated wastewsater of STPs for imigation and for

other purposes and for groundwater recharge, it may be prescribed as <10 mg/'l

xi.

xil.

®iii.

wiv,

Table-7 of agenda (Annexura-2) may be deleted

in Table-8, the value of BOD, COD and TS5 for utilization of treated wastewater of
5TPs for groundwater recharge may be prescribed as <10 mall, <50 mag/l and <10 mg/l,
respectively.

F.coli parameter may be prescribed as maximum 100 MPN/100 ml for usage of treated
wastewater of STPs for irrigation and all other purposes, including for groundwater
recharge.

E.coll

It may be meniioned as ND for usage ol treated wastewater of STPs for imgation and all

other purposes, inchding for groundwaler recnarge.

X,

il

wwii.

xix,

x.

Intestinal helminth eggs

it may be prascribed as ND for all usage of treated wastewater of STPs for imigation and all
ather purposes, including for groundwater recharge.

Do

It was suggested that said parameter may oo deleted as it is related to BOD parametar.
Turbidity

it may be deleted as the relevant parameter TSS has been considered.

FOG

it may be prescribed as NIL for usage of treated wastewater of STPs for irngation and all
othar purpases, includng for groundwater recharge

MBAS

it may be prescrnbed as <1 mg/| for usage of reated wastewater of STPs for irigation and all

oiner purposes,

EXi.

Phenolic compound

It may be prescribed s 0.002 mg/l for usage of treated wastewater of STPs for rrigation and
all other purposes, including for groundwater recharge.
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xxii. Bicarbonate (HCO:)

It may be prescribed as 300 mg/l for usage of treated wastewater of STPs for Irrigation and
all sther purposes, including for groundwater recharge.

xxiil,  Lithium

It may be prescribed as 2.5 mall for usage of treated wastewater of STF-'5 for irrigation and
all other purposes, including for groundwater recharge.

xxiv, Total Kjeldahl Nitrogen, Hydrocarbons and Floatables mentioned in Table-12 of
agenda may be deleted.

xxv. Antimony (Sh)
It may be deleted,
xxvi. TTCC (MPMN/100 ml)

It was suggested that instead of mentioning the value of TTCC, the value of F.coli
parameter may be prescribed as max. 100 MPN/100 mil.

Based on the suggestionsfinputs given by the fechnical experts/scientists of various omganizations
and officers of various departments as mentioned above and after detailed deliberation made an
each parameter, consclidated Table-1, mentioning the proposed lreated wastewater discharge
standards of STPs for irigation, indusirial processes, construction activities, othar non-polable
usages and groundwater recharge through lakes, ponds, other waler storage areas and natural or
artificial depression, has been prepared, which iz mentioned as under:

Table-1: Proposed treated wastewater discharge standards of STPs for irrigation, Industrial
processes, construction activities, other non-potable usages and groundwater recharging
through lakes, ponds and other water storage areas and natural or artificial depression.

5 :Patameters Current |Proposed discharge standards for
Mo, HSPCB  jrrigation  Industrial Groundwater
discharge PrOCESSES, recharge thraugh
standards coastiruction Likes, ponds, water
for 5TP activitios and storage area, natural
other non- or artificial
______ | |potable usage deprassion
1 jgH 5.5-9.0 6.5-8.5 6.5-8.5 6.5-B.5
2 [BOD (mg) 10 10* 10 <10
3 COD (mgd) 50 50 50 <50
4 FOGime/l) - il Nl il
5 TS5 [mgl] 20 20 10 | <10
6  TO& (mef) . 1500 750 <500
(7 II:hIc:-nde {mafl) . . 100 100 100
8 HCOs (gl = 300 00 3040
2 sulphate (mg/i} - 200 200 200
10 |[Fuoride(mgfl] - 1 1 t
11 | Total Nitrogen - 20 0 20
imgfi)
12 Ammanical 5 5 5 o
| Nitrogen {mg/1) |
13 |Witrate Mitrogen ; 19 W o




5
Mo,

14
15

16
1r

18
1%

i
22
73
24
25
26
27
2B

24

30

3l
3
33

35

36
a7
38
33

Parameters Current
HEPLE
discharge
standards
for 5TF
(mgl]
fotal Phosphorous
(mg/1) |
Phaosphate P

| Dissolved) [me/)

s (Sulphide) (mafl)

Phenolic compaound

_[mﬂ."”

Sodium {mi) -
Magnesium [me) -
_I:;all:iur'l‘l {mg/l] -
lanic detergents -
(MBAS) (g1}

Besidual Chlaring
(img/T

Total Alkalinlty as

Cale |mg/

Total Hardness

{mg/l)

faecal Coliform <100

| (MPN/10G mi)

E.Cali (MPNSI00
i} |
frtestinal helminth
apEs [RAPMS100m)

Sodium Adsorption

Ratio {5AR} [reegyl]
Residual Sodivm -
Carbonate [RSC)

{Electrical <
Conductlvity  [EC]

(rmhesfem|
Boran {mg/l] |
{Cu (Copper) {mafl]

:re [tron) {ma/l}

Mr  [Manganase] -
(/)

& {\Chramium} -
mel}

i icket) e :
Pb {Lead) {ma]
I [Arsenic) |'r:1lq_|l1||
|Cd {Cadmium] -

Proposed discharge standards for

Irrlgation

ol
0.0o3

100
G0

100
<]

0.2
700
Ii:ID
<100
ND

MO

<35

<2000

1.0
0.2
5.0
0.2

0.2
001
0.01
.01

Industrial Groundwater
PrOCEESES, ‘recharge through
construction lakes, ponds, water

|activities and storage area, natural

other rian- o1 artificial

potable usage  depression

5 ' 5

1 1
0.01 | 0.01
0,002 | 0.002

100 i

&0 30

100 75

<1 0.7

0.2 ' 0.2

200 200

200 ' 200 -
<100 ' <100

ND I ND

ND ' N
<10 < 3.0
=15 - £15
<1200 ' <750

10 0.5

0.2 | 0.05

5.0 03

0.2 L1
Q.10 I 0.0%
0.20 | 0.02
I:_H:l]. il
0.0 a0l
Q.0 ﬂ'.lI_E

e
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5, iParamatun Currant ?P"“PNE" discharge standards for

Mo HSPCB  ||rrigation  Industrial ‘Groundwater
discharge | PrOCEssEs, recharge  through
standards construction lakes, ponds, water
for 5TP ‘actlvities and storage area, natural
lother non- or artificial
potabie usage  [depression
ey | b
@0 |Co (Cobalt) (med} - | &5 | 0.05 0,05
a1 |Li{uithium) (mefl) - | A5 25 25
42 [Zn [Zne) (ma) | _ 2.0 | 2.0 10
43 Hg (Mercury] .001 0,001 0,001
|U.1.1_E-!1L |
A4 (Al (Aluminiuem) = j 1.4 (R VE]
 fmery | i |
45  |Be [Beryllium} - | 0.1 01 o1
lmel | |
{45 _ICN {Cyanide) (mag/l) T b N
47 Mo [Malybdenurn) 0.01 001 0.01
Ame] |
a8 5e {Selenium] - 0.02 oz 0.01
| mef)
45 | (Vanadium) - 01 0.1 0.1
 limey
50 |Ba (Barium) (mg/l} . | 1@ | 1.0 | 0.7
51  |Ag [Sihver) (me/lh = b1 0.1 01

* If the operating agency usage the treated wastewater of STPs enfirely for irrigation purposes than
BOD of 30 mg/ and COD of 150 mg/l will be permissible provided the treated wastewaler is not
discharged into drain/nallah/riverfany other surface water, under any circumslance.

b

The meeting ended with a vote of thanks to the chair and all the participants.
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Annexure-1

List of participants of meeting held under the Chairmanship of Sh. P. Raghavendra Rao,
Chairman in the HSPCB, Confersnce Room, C-11, Sec-06, Panchkula at 11:00 AM an
24.05.2023 regarding fixing of discharge norms for STPs for Irrigation, Industrial processes,
construction activities, other non potable usage and groundwater recharging.

Sr.No. Hame.f Depaltment T
Sh P. Raghavendra Ran Ena:rrnan HEPGB .......................... in Chair
.Sh Pardeap Kumar, IAS, Mamber Sacr&tary HSPCH, Panchkula
Dr. Babu Ram , Ex Member Secratary, PSPCB, Paliala
| 8h. Rakesh Kumar, CE, PHED, Panchkula
Bh. SK Yadav, CE. MICADA, Irigation Depariment, Panchkula
ah. JP Elngh SEE, HSPFCB, Panchkula

Sh. ‘r’ashpalslngh XEN, IBWRD, Panchkula

sh. Ranbir Singh, XEN, DULB, Panchkula

Sh. Amit Rathee, XEN, HSVP, Panchkula
10, | Sh.Gulﬁhan Kumar, Sr. Manager, HSIIDC, Fanchkula
11. | Bh. Jasvinder Singh, AE, Agriculture Department Panchkula
| 12 ' Sh, Rajiv Kr Goyal, AAE, Agriculture Department, Panchkula

13, | Sh. Sangeet Kumar, PO, Horticulture Department, Panchikula
Ir'"‘l'fi. I Sh. Marender, Agriculture Department, Panchkula

| Thraugh vC
1 | Dr. KC Banger, Advisor, Ervironment and Climate Change Department, Haryana,
| Chandigarh :

2. | Dr. Ravinder Kaur, Former Project Director, IARI, New Delhi
3 | DOr. Rakesh Sehrawat, HAU, Hisar

e = B e

=
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Annexure-2

Agenda for fixation of effluent discharge norms of STPs for irrigation, industrial processes,
construction activities, other non potable usage and groundwater recharging

1) Having twio meetings  with  Technical Expers/Scientists of  various
departmentsforganizations on 922023 and 25642023, Haryana State Pollution
Control Board has proposed standards for reuse of {reated sewage from S5TPs  for
irrgation, industrial processes, construction activiies and other non polable  usages  and
objections/suggestions from all the slakeholder were sought through newspaper (The Tribune
dated 5.5.2023) within 15 days. These proposed standarnds are mentioned as under:

Froposed ftreated wastewater discharge standards of S5TPs for irrigation, Industrial
construction

processes, activities and other non-potable usages
_5_ = Farﬂm&tem Prescribed standards for

No. Discharge : Irrigation Industrial

standards  for | | processes,
STP construction
activities and
other non-
—— e — e — — _LﬂtﬂblE u—i—“ e

1  |pH 5580 6.5-85 | 6.585

2 BOD (mg/l) 10 10° 10

3 COD (mg) sl A a0

a T55 (mgd) 20 20 10
|5 | TDS {mag/l) . 1500 750
6 | Chioride (mg/1) 100 100
7| Sulphate {mg/) | 200 200
|B | Fluoride {mgl) 1.0 1.0

g Total Nitregan {mg/l) | 10 10 10

10 Total Phosphorus (for discharge | 1 1 1
|| into Ponds, Lakes) (mg/l) '

11 Faecal Coliform (MPNAOO mi}) | <100 =100 < 100

12 Sodium Adsorption Ratio (SAR) =10 =10

(meqi) |
13 | Residual Sodium Carbonate (RSC) <25 <25
(meq/i)

14 Electricat Conductivity (EC) <2000 <1200
|| {umhasicm)

16 |Bumnqmgﬂ_. . s 1 ‘_1.1} il | 1.0
16 | Cu [Copper) (mg/l) 0.2 02
17 | Fe (iron) (mgf) 5.0 5.0

18 | Mn (Manganase) (mg/l) 0.2 0.2

18 | Cr (Chromium) {mg) [ 010 0.10
20| i (Ncke) (gl | o 02




21 | Pb (Lead) (mg/l) oo | oot
|22 | As (Arsenic) (mg/l) 0.01 0.0
23 | Cd (Cadmium) (mg/T) 0.0 oo
24 | Co (Cobalt) (mafl} 0.05 005 |
|25 | Li(Lithium) {ma/1) . | 25 25 |
26 | Zn (@inc) (mafl) | o | Y
| 27 | Hg (Mercury) (mafl) | Dol | 0.01 |
2 Advisor 1o Hor'bie Chief Minister, Haryana has desired that reated sewage discharge

standards for groundwater recharging may also be fixed by HSPCB. A  note dated 1052023
has also been sent, In the said note, treated wastewater  discharge slandards for vanous Usages
have bean mentioned, which are mentioned in Tables 1 to ¥ given below.

Table-1: Upper limit of parameters for treated waste water use for irrigation (compiled from
Schellenberg et al. 2020; mpeb.gov.in; cpcb.nic.in; epa.gov).

Parameters | US-EPA | Israel | CPCB | MPCB | EU | ltaly
— e _E{:JD i - 4 I i _—
10-30 <10 a0 <10 <20
{maft} |
- COD ' — |
<100 250 | <100
(rmadl) !
“Tolal suspended | =S i
. <10 100 100 <10
solids (ma/fl)
E Coi a
<10 <10
Orgi100 mi |
i ' , 6.5-8.5
pH 6-9 B5-85 5.5.9 5.5-9
Total Nitregen
0 o <25 <15
(mgfl)
Total Phosphores
| (gl | = <
e R e e e Ay ]

Table-2: Recommended maximum concentrations of trace elements in treated waste
water used for irrigation (Jeong et al. 2016; www fao.org; www.epa.gov)

‘Parameters | Korea | FAD | US EPA | Cyprus | Greece | Israel | Italy
Al (Aluminium) (mafl) 50 |50 [50 [50 [50 |50 |10
As (Arsenic) (mall (005 |04 [04 o |01 [04 062
Be (Beryllium) (mgfl} [ == g4 [0 0.1 [ 0.1 01

B (Boron) (mgl) 0.75 |07 |[0.75 0.75 | 2.0 04 (10

| Cd (Cadmium) (mgit) 001 |001 001 (001 001 (001 [0005




= | Gr (Chromium) {mgil)

Ca [Cubait':l I;rng.l'i'l-

f——re. TR LR

Fe (lron) (mg."l}

Pb (Lead) (mg/l)

Li (Lithium) {mg!l)

 Mn (Manganese) (mgfl)
Hg (Mercury) (mgl)

| Mo (Malybdenum) {mg)
Nl_l:ﬂlrskﬂr] {maf)

| Se (Seienium) (mg/)

| Sn (Tin) (mgf)

TI (Thalliurm} [mg.l'l,'l

v F {(Vanadium) {ma/l)

| En | [£inc) (mall)

{a] No recommendation;

| 605 (04 [D.1
'LI:!.:J_E lL‘I.I:IE 0.05
{2 [ R W
ND foi | = E
: 1.0 |10
4 50 |50
lo4 |50 [50
75 25 |25
02 02 |0z
0.001
= 0.01 | ﬂ 01
0.2 02 |02
0.02 |002 _rnnz
- |01 |02
Z0 |20 |20

{b) Not detected

| 0.1

| 0.05
L

0.2

5.0
|50
25
0.2

0.01
0.2

| 0.02
1=
2.0
0.005

2

0.y [ [ed
0.85 |EICHE |D[l-5
62 |82 1o
- loi Joos
1.0 |20 |15
3.0 20 |20
0.1 01 o1
25 25 |-
0.2 02 102
0.002 |0.002 |0.001
001 001 |-
ph2 1R2 0.2
ﬂ{ﬁE' D02 | 0.01
I &
. - | 0.001
0.1 01 |01
2.0 B0 |05
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Table-3: Effluent discharge standards for sewage treatment plant as recommended by
CPCE (www.cpcp.nic.in).

' Sr.no. | Parameters ‘ Parameters limits (Standard for new
STPs design after notification]
1 pH 6.0-9.0
2 BODO, mgll Mot mare than 10 .
3 1 con, mgh Mot mare than 50 ===
4 ~ | T85, mg/l | Not more than 20 ]
5 a I‘:-.IH-;!;’H'":.I. mgil : Mot more than 5 ===
6 N-tatal, mg/ | Mot more than 10 "
| 7 Faecal Coliform, MPN/00mI I < 100 ==
Mote:
1y These standards will be applicable for discharge in water resources as well as for land

disposal. The standards for Faecal Caliform may not be applied for use of treatad sewage in
industrial purposes,

in) ~achievement of Standards for existing STPs within 05 years from the date of  nofification.

Table-4: Effluent discharge standards for sewage treatmant plant as per the National Green
Tribunal verdicl. {available at
https.:rflm:ges.amttype.mmfharandhencwimpnrﬂzﬂ191'!11JHS- Deshpande-v-
UOI-NGT-order-Dec-21-2018 pdf].

| §r.no. | Parameters | Parameters limits (Standard for new
| 5TPs design after notification)

1 pH . 6.59.0

2 ~ | BOD, mah | Not more than 10 =
i | COD, mgh Not more than 50 -

_T TSS, mall o | ': Not more than 20

T T T __'1_Nnt more than 5 i
[ MN-iotal, magll — T Notmore than 10 '
7 Faocal Colfform, MPN/100mI | < mwe _-I
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Table 5: Indian STP discharge standards evolved with time (Schellenberg et al. 2020).
| Sr | Parameters | General Norms 1986 | Draft MoEF & CC | NGT |
.n Marms notification, order
& i
o inland | Public | Land Marine | 23:5'" Qet 01 2019
Surfac  Sewers | Irrigation coastal
£ ' areas
v L e | R |l W-EIt-EF - \ 1 4 -
1 | BOD {mall) 30 380 100 100 10 30 10
' . | 20 (metro cities) |
2 |cop(mgy |250 |- : 1250 |50 : 50
3 | 1SS (mgl) 100 B0 200 100 | 20 100 20
[ (process 20 {metro cities)
| | watary | -
(4 |[pH 5590 | 5590 |5580 |[5580 [6590 |6590 5.5-9.0
5 |TM(mgn} |00 |- - 100 10 : 10
6 | Ammonical | 50 - - | 50 | 8 = !
Nitragen  as |
| N (mgll}
- 4 " I 1
? | FFE'E' NHE 5 - | - 5 ! = =
|| mgh) _ | | |
8 |Nitatemgn) |10 - = 20 2 -
9 | Diss. PO; as | 5 : - : E 1
| P (mgh) - ; ' S
| 10 | Faecal * - - <100 ! =1000 =230
| Coleform | |

Table & Treated sewage quality for different
(Schallenberg et al. 2020).

| Parameter Toilet Fire Vehicle
Flushin | Protectioc | exterio

q n r
washin
q
| Turbidity (NTU] <2 [ <2 | <2
[S5(mgly [l ;nil | il
| TDS [mg/l) E E -
| Temp. (°C) : = .
Ol&geasemgh) |10 |l i
| Minimum Residual 1 E 1
Chlarine {mg/l) |
Total Kjeldal 10 10 10
| Mitrogen (mg/i) |
| BOD {mgfl) 10 | 10 | 10

uses recommended by CPHEE) 2013

Non- | Landscaping,
contact _:_lg_rinultura

horticulture &

impoun | Horticu | Crops
d-ments | lutre |
gnlf | HD"'

Edible Crops

course | edible | Raw Cooke

| s Crops d
<3 | <2 AR <2 | AA
nil | nil 30 nil 30 i

2400 |- = - . I
6583 |- F . '
Ambient | - - - -
il | 10 10 il il
0.5 [ 1 | il nit | nil
|

10 | 10 [ 10 10 10
10 |10 | 20 10 20 j




COD (mgfl)
Dissolved
Phosphorus P {mgfl}
MNitrate (mgf}

Faecal
Coliform/{(MPN/100
mil}

Helminthic eggsalfitre
Color

Cdor

Al !
1

10
nil .

A.F\m

5

Ad

.1

10
il

A
Colores | Colorless

E'ﬁ

| AA LA | AA a0
E 1 | 2 ]
| 10 5 | 10 [ 10
ratl nif i il L 230
AA A (AL =1
Colode | Colorles | Colore | Colorle
| 55 5 | 55 55

Aseptic {Not s-ep;ti:: and no foul rji:in-r;l

| AA T30
| 5 5

| 10 10

il 230
e : <1
| Calarle | Colore
| =8 | 55

Table 7: Recommended Guidelines for Treated Sewage if Discharged into Surface Wat:ar
to be used as source of Drinking Water [available at
hitps:ifscbp.niva.org/sites/defaultifiles/NGT_Order_30.04.2019_Sewage Disposal Nor

ms. pdf).

| Parameter MoEF Standards (A) Recommended Values
| BOD, mgih 30 Less than 10 —
| 55, mgll | 100 Less than 10 |
| TN, mgfl | 100 Less than 10 -
| Dissolved P, mg/l |3 _ Less than 2

Faecal Coliforms, Mot specified | Less than 230
| MPNAQOmI = 4 e
 Parameter e |
oA 6.0-8.5
| BOD < 10 my/l -

Suspended Solids — |=2zmgn
e B Bomal  I— —
f Oil and Grease <& rmgil

i E.Coli il

3)Technical Expert, HSPCB has also consulted literature available at various sources and discharge
standards for treated sewage for recharge of groundwater are meantioned as undar,

Table-B: Characteristics of treated wastewater for its utilization for
groundwater recharge

Source: Indian journal of Science and Technology, Vol 8{11) DOl
10.17485/jst/2015/vBi11/71806, June 2015- inducing recharge of groundwater by treated
wastewater- A pilot study in Southern Chennai Metropolitan area by 5 Packialakshmi, S.Balaji
and T.Kumaresan

Table-8: Jordanian Standard (J5: B33/2002) for discharge to streams,
storage
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Parameter Unit Discharge to streams, wadis Ground vater
and water storage recharge
o areas } S
| Group A |
BODs mafl 5003 | 15.0
COoD il 150.0b ! 50.0
 bo mgfL i =10 : =20
TS5 mgfL g0.0b S0.0
| pH unit 6.0-6.0 | 6090
| Turbidity NTU A | 20 |
MO, mafl ‘ 450 30.0
| NH mgll : [ S0~ |
TN mglL ‘ 70.0 ;’ 45.0
| E. col MPN/AOO ml | 1000.0 . <232
Intestinal ega/l <1.0 £1.0
| helminth eggs | . i
FOG mgil B.0 =
. Group B ' I
Phenol mgil ! < 0.002 . <0002 |
T MBAS magil : 250 ! 250
[ TDS mg/L _ 1500.0 ' 1500.0
Total PO, ma/L i 15.0 150
cl ' p— T 3500 350.0
- B0y mg/L ' 300.0 3000
HECOs | mgll 400.0 400.0
MNa ma/L 200.0 i 200.0
Mg | mg/L R . Y — B0.0
I <& | mgl 2000 7000
~ SAR [ mgiL 6.0 [+
x Al ' mg/L 2.0 . 70
As ' mgil ' 0.05 0.05
. Be ' gL 0.1 il
[ — 1 mgl = M = a2
[ F [ ‘mgll P e T | 15
Fe [ gL ' 50 -
Li ' mgil ’ 25 25 |
B M mg/L : 02 i ﬂﬁ
T Mo t mgiL 0.01 ' oo |
Mi mg/L 0.2 0.2
Po I “mg/L + 0.2 [ 0E
E Se [ mgiL 0.05 005
~ Cd I mg/L | 0.01 ool |
Zn | Mg/l ' 5.0 50 |
i Or ; gl ' 0.02 o S
T Hg mgil | 0.002 | 0002 |
v ma/l | 0.1 0.1 |
Co me/L . D.05 005 |




02 ) 7Y

| B | mg/l i 1.0 | 1.0

a- BOD. measured as soluble for waste stabilization ponds effluents and those with
polishing ponds and as total for all others

b: Twice this valua may be sliowed for effluents of waste stabilization ponds and  those  with

polishing ponds.

Table-10:
agriculture irrigation, 1
‘Parameter Unit
'L_“ll'_DUE. i
BODs mig/L
con | mgil
Do | mgl
TSS | mgl
pH i wit
| Turbidity | NTU
NOy - mgil
T-N 1 ma/L
E.coli | MPN/100mI
Intestinal | egglL
helminth
Eggs
Table-11:

agricultural irrigation, 2

Parameter (mgll}

FOG
" Phenal
MBAS
TDS
Total PO
R
B0y
HCOs
" Na

Jordanian Standard (J5: §93/2002) for effluent reuse for

Cooked vegetablas,
parking argas, and green areas,
playgrounds and side  side of roads
of roads inside cities  |outside cities
| A B
' 30.0 200
100 500
>2.0
. 50.0 150
|
i 6.0-9.0 , 6.0-9.0
, 10.0 -
300 45.0
450 ro.0
. 10l 1000
| =1.0 =1.0

Plenteous trees | Field crops, |

industrial
crops and
forestry

Jordanian Standard (JS: 893/2002) for effluent reuse for

Guideline values
(maximum permissible)

8.0
< 0.002
100.0
1500.0
30.0
400.0
500.0
400.0
230.0




f

Kuwait

Table 12.

Mg
Ca
SAR
Al
As
Be
Cu

Fe
Li
Mn
Mo
Mi
Pb
Se
Cd
zn
Cr
Hg

100.0
2300
9.0
5.0
0.1
0.1
02
5
50
2.5 {0.075 for citrus crop)
0.2
0.01
0.2
50
0.05
0.01
5.0
0.1
0.002
0.1
.05
1.0

Treated wastewater criteria for reuse in Kuwait

Parameter

pH
BODs (5 days, 20 "C)
COD {dichromate)
—e
T=23
TS
[l
MNH3-N
Total Kjeldanl nitrogen
Total recoverable phonol

Maximum allowable
6.5-8.5

| 200

1000

T
15.0

15000
0.0
; 15.0
| 35,0
| 1.0




F
5
Clz
Do
Hydracarbons
Floatables
Al
s
Ba
B
Cd
cr
i
Hg
Co
Fe
Sh
Cu

hin
Zn
Po

Source: Annex No. (15), Decree No, (210}, 2001
All units are in mg/l except where noted otherwise.

Oman
Table-13;

mb )
Egg parasites (naflitre)
Worm parasites

Most probable number {:f total :.:::Il{c:rms ;
Most probable numbser of faecal mlﬁﬂrms (MF‘-‘N.“IUEI:

-.':5/ 24

25.0
0.
0.5-1.0

»2.0
5.0

il
5.0
0.1
2.0
20
a.0
0.15
0.2
0.002
0.2
5,00
0.2
0.2

2.0
0.5
apo.D

20.0

< 1.0
Abzent

Regulations for wastewater reuse and discharge (1431133,
1993), oman

Parameters (mg/l)

BOD (5 days at 20 *C)

COD
155
TDS

—

EC (micro Sfom)
~ S ARA

pH [mthm range)

Al

As

150

Standards
|

1500 |
150 |
15000 |
20000 |

10.0

6.0-8.0 |
2.0

0.1

20.0
200.0
30.0
2000.0
27000
10.0
6.0-9.0
5.0
0.1

T



a2 [2e

S
1.0 2.0

t Ba | :
= Be ‘ 0.100 L : -
T £ 0,500 1.0
" Cd 0.010 0.010
= Cl i 650.0 sh.0 0
il Cr 5 0.050 0y
Co ' 0.050 0050
: Cu | 0.050 1.0
[ cN | 0.05 0100
F - 10 2.0
(= Fa } 1.0 of:
Pb . 0.100 0.200
Li | 0.070 oors
— Mg | 150.0 150.0
M 0.100 0.500
= Hg i 0.001 0.001
= Mo | 0.01 0.05
5 Mi } 0.100 0100
Ammonical (as N) 5.4 100 il
Nitrate {as NOs} 500 500
[ Organic (Kjeldahl) (as N} 5.0 10.0
FOG [total extraciable) i 0.500 ~0.500
Phenals (total) ' 0.001 | 0.002
== P ' 300 | 30.0
Se ' 0.02 | 0.02
P Ag ! 0.010 | 0.090
o Na : 200.0 3000
N 50, ' 400.0 4046.0
5 0.01 i
- W : 0.10 040 =
Zn [ 5.0 ~ RD
Faecal coliform bactena (MPNAD0 ml) | 2000 0000
Viable nematode ova {No. perlire] | <t <10

a: The effect of sodium as soil absorption
All units are in mg/l excepted where noted otherwise

Saudi Arabia

Table-14: Reclaimed water standards for unrestricted irrigation in Saudi Arabia

a Parameter Maximum concentration
Physical characteristics
Floating material — — Ml
rss 10.0
aH (SU) 6.0-85
Chamical characteristics—organic ik
BOD: 10,0
Turbicity (NTU) 50

p




FOG
Fhenol
Chemical characteristics
Fail
s
Be
B
Ba
d
Gl
Cr
Co
Cu
CM
F
Fa
Pb
Ag
Li
M
Hg
Mo
Mi
i =a
Wa
Zn
PO
izl
S0,

—_—___P'Ji_!:\J o —
Microbiological characteristics
TTTCC (MPN/00 mL)
~ Living intestinal nematodes (noflitre)

Sourca: treated wastewstar and reuse bylaw no. 42,2000
All units are in mg/l unless indicated othenwise

p%|3!

Mil
0.002

3.00
0.1
0.1
0.5
1.0
0.01

2.2
1.0

Table-15: Reclaimed water standards for restricted irrigation in Saudi Arabia

Parameter (mg/l except TLCC)

| BODs
1SS
TDS
TTCC (MPN/100 mi)

i Maximum concentration
| 40.0

40.0

2000

| 1000




o f———

 Living intestinalnematodes (nofliter) 1.0 |
Tunisian

Table-16: Tunisian Standards, NT 106-03 (1988)

e
Parameter Maximum allowable
— PH | 651085
B Conducinvily . FO00 (uslcm) .
Con g0 pa
BODy | ap.na
| TES . 0.0
Cl _ 2000
| Fluoridas | 3.0
L Qrganic chianne . 0.001 ey
[ As | 0.1 - _
e B ! 3.0 —|
Zd | oo B -
Co . 01
Cr _ 0.1 ,
I Cu 0.5 - |
Fe | 05 |
| Mg | 05
[ Hy . 0.001 B
e i ! 0.2 =
Phb 1.0 .ol
Se _ 0.05
£ o.0

Source: Tunisian Standard N T 106.03 (1289)
4 24- hour composile sampio.

All units are in Mg/l unless indicaled oltherwise.
Table-17: The permitted limit for grey water reuse according to the use type

! = =

Tast

I I
(A Irrigation of (B} Irrigation of | (c) Toilet |

9




BOD: (mgil)
1SS (mgfl)

Thermotolerant coliforms
(cful100mi) | i
Source: Report on the WHOVAFESD regional consultation o review national priorities and achon
plans for wastewater reuse and management (WHO- EM/CEH/M0E/E )

4)

| ornamental fruit trees | vegetables likely to

| and fodder crops
! =40

|
< 140

|
[ =1000

#;’35

be eaten uncooked

=20
=20

=200

Proposed treated wastewater standards for various usages

=10
=10

<40

flushing

|

J

Based on the standards earlier proposed by HSPCE, wherein objections/suggestions were invited

from the stakeholders on 5.5.2023, lilerature study on treated waslewatar usages for various

purposes, sent by advisor to Hon'ble Chief Minister, Haryana and the lilerature study conducted by

Technical Expert, HSPCB, the following standards for trealed waslewater utilization for various

usages have been purposed and same are mentioned in Table-18 given below.

Table-18: Proposed treated wastewater discharge standards of 5TPs for irrigation, Industrial
processes, construction activities, other non-potable usages and groundwater recharg ing
through lakes, ponds and other water storage areas and natural or artificial depression.

Mo

S. Parameters

|-:...'-.r~.:-f-.~

— D |0 = Ch B

| {mg#1)

pH

'T'uytaicﬁty {mg!l)
| BOD (mghl)

COD (mg/)

TSS (mg)

TDS (maf)
Chloride (mgvl)
Sulphate (mg/l
Fluoride (mg/l)
Tutal Mitrogen

Total Phosphorus
(for discharge inlo
Fonds, Lakas)

(o) |
S [Sulphide) (mg/l}
 Phenalic compound |

Prescribed standards for
Discharge ih'rigatinn '

standards
for STP
5500 @ 6585
2 <h
w | 10
50 | &0
20 | 20 |
5 . 1500 |
- | 100 |
= 200
= 1
0 ! 10
4 ' 1
001 |
0002 |

Industrial
Processes,
construction
activitics and
other nors-
potable usage
6.5-8.5

<5

10

a0

10

750

10

200

1

10

0.0
0,00

' Groundwater
recharge through
lakes, ponds, water
storage area, natural
ar artificial

depression

6585 =
<1
<1
=3
<1 ]
<500
o= —
200 ——
1 ]
10
0.0 _
.00



E_ Eﬁm {rrant

5 | Magnesium (mg/l)

16 | Calclum {mgil)

17 lonic delergenis

| {MBAS) (mgl]

18 | Residual Chlorine

| (mall)

| 19 | Total Alkalinily &85

|| GaGoa (mg/l)

ap | Total Hargness .

21 |Faecal  Coliform

| (MPNDD M)

22 Parasiie

.| (MPNAD0mI) |

23 | Sodium Adsorplan
Ratio (SAR) (meg/l)

24 | Residual Sodium |
Carbonate (RSC)
(meg/l)

25 | Elecinical
Conductvity  [EC)
{umhosicm)

_Eﬁ_m"imq."ly

27 | Cu (Copper) (mgfl)

(28 | Fe (Iran} (mall)

29 |Mn (Manganeso) |
(mg/l}

(6 (Chomium) |
{mg/l)

31 | Mi (Nicke!) (mgi1)

(32 | Pb (Lead) (mgil)

33 | As {Arsenic) {mg/l)

34 | Cd (Cadmum)

__ [ many

35 | Co (Cobali) {mgi)

(36 | Li {Lithium) {rmgfh)

37 | Zn (Zinc) (mg/)

38

Hg (Marcury) tmg!l:l

39

an

| 41

Al ':'.Mumimurn]

(mg/l)
| Be (Barylium)

L | {mad)

CM (Cyamae)
{mai)

42

Mo (Molybdorum)

{maf)

100
G0

100

0.2
200

200
<100 =100

<1

<10

<23
<2000

1.0
0.2
RO 20

0.2

010

0.20
0.01
0.01
o

0.05
25
70

0.01

(0.001)

1.0

a.1
005

.o

100
LY
100

0.2
200

200
< 20

<1200

1.0
i
60(2.0
0.2

0.10
0.20
0.0%
a.o
.01

0.05

?.ﬁ LLEke )

2.0

C.01 (0.00

1.0

0.4

.03

0.01

200

<15

< 78D

. 0.05

0.02
0.01
001
0.003

0.07.
20
0.001




55\’54

43 | Se (Selenium) pa2 | 0.02 0.0 =
Jmglly . {

44 |V (Vanadium} 0.1 | 0.1 ' 0.1

| {magd) : ! .

45 | Ba (Barium) (mg/) L 1.0 07

46 | Ag (Silver) (mg/l) ot | 01 01 ]

i | |
The above agenda s submitted for discussion and deliberation among the technical
experts/scientists of various deparimenis/organizationsiagencies and ixing the proposed standards.



HARYANA STATE POLLUTION CONTROL, 534R0
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S Ph.0173-877870-73, Fax No. 2561204

-

No.HSPCE 120231 5: 75 G2 Dated:18.07.2023 Prongupine — 3

Ta

Br. #.C Bangar, Atvisoe, Envwonment & Cimate Change Dapardmant, Haryana
Or. Beby Rasm, Technical Expent, HEPCE

Sh. Avinash Akoiar, Ex. M5, CPCE

Pral R Babg, UT Dalki

Dr Rakesh Kumar, Agriculture University, Hiser

Or. Ravinder Kaur, Indian Agriculiune Rasaarch instiube, Def

[

Sube- Minutes af the maeting regarding finalization of standards for discharge of treated grey
water (though nateral treatment system| on 18.7.2023 al 11:00 AM under the
chairmanship of Sh. Raghavendra Rao, Chairman, HSPCE In the Conference Hall,
HEPCE, Sector-i, Panchkula - proposal sent by Haryana Pond and Wastewater
Managament Authority (HFWWMA)

Pleaze relas o the subject noled BOOVE

In Iris connection, | have been drected o enclose narewilh the minuias of the mesing
regarding finalization of slandards for discharge of Ireated grey water [though natural freatment
sysiam) on 18.7.2033 at 11:00 AM under [he chalrmanship of ST Raghavenda Rao, i hairrnan,
HEPEE i fhe Confarence Hali, HSPCE, Secior-6, Panchkula - propesal senl by Haryana Pond and
Waglewater Managemant Authority (HPWWNKA] far your information and necessary action please.
DASAE Abowve

n

A
ar. Env. Eng'i;;;r [HC3}

For Chairman
Endst, Mo, oWy - 5eME Dated:1%.07.2023

A copy of tha abowve 15 forwarded (o he fallawing for infosmation and necassary action ple@se.
17 Exaculive Vicz-Chairman, HPWAWMA, Panchhula.
0 admnislrative Secretary. Deveopment and Panchayal Department, Haryana,

i

-~
Sr, Efv. Englrer (H)
For Chairmarn

Endst. Ma. Gotl4 - Do 4T Dated:19.07.2023

A copy of the above is forwarted o the faliawing faf information please.-
1. PS to Adwssr o O, Govi of Haryana
3 PS50 ACS Ervirgnment & Climate Change Dapariment, Giowt. ol Haryana
3. PS 1o Chairman, HSPCB

4. P51 Member Secrelary, HSPCEB
-3

Gr. Env. Engineer (H)
Forr Ghairman




v3 /3%,

Minutes of the meeting held under the Chairmanship of Sh. P.
Raghavendra Rao, Chairman, HSPCB on 18.7.2023 at 11:00 AM in the
Conference Room, C-11, Panchkula to finalize the standards proposed for
discharge of treated grey water through natural treatment system (waste
stabilization pond, constructed wetland etc.) for irrigation and other non-
potable usages.

List of the participants is attached at Annexure-1.

At the outset of mesating, the Chairman, HSPCR welcomed all the technical experts/scientisls
of various organtzations, institutions and afficers of the varous departments, It was aporised
that treated sewage discharge standards of STPs were earlier proposed for reuse of treated
wastewater of STPs for Irrigation, Industrial processes, construction activities, ether non-

potable usages and groundwater recharge through lakes, ponds, water storage area,
natural or artificial depression by the technical expertgfscientists In three meetings held
on 9.2.2023, 25.4.2023 and 24.5.2023. The standards proposed for utilization of treated
sewage of STPs for vasious usages wese published in the leading Newspapers on 13.6.2023
for Inviting objecticns/suggestions from all the stakehokler departments within 15 days. The
comments/suggestions received from 04 departments namely MICADA, Development and
Panchayat Department, Public Health Engineering Department and Aravall Power Company
Ltd., Jhajjar were considered in the last meeting held on 6.7.2023, wherein, the following
decisions wera taken

[, ‘'pH' wolue for discharge of treated sewage for varous usages may be
prescribad @s 6.5-8.0.

i, The valus of ‘Tokal Alkalinity’ as calcium carbonate (parameter at seral
Ao.23) may be prescribed 2s 120-180 mgfl for all usages as mentioned
abovea.

fii. The concentration of Total Hardness' (parameter at serial no. 29 ) may be
prescribad as 75-150 mg/l for all usages as mentloned above.

tv. Public Health Engineering Department (PHED) shall analyze the concentration
of all 20 heavy metals (Sr.no. 32 to 51) in atleast 25% of 5TPs and the
analysic reparts may be submitted to the HSPCB within 01 manth.

v. PHED shall alsp analyze the concentration of residual Chiorine in the treated
sewage after using Chlorine dosing as 5 mo/fl, 4 mg/l, 3 mgfl and 2 mag/l and
the analysis reports may be submitted to the HSPCB within 01 manth.




It was

53’ 23

ractaristics of grey water generated in
tment  technology

Wl.  The Research study analysis on the cha
rural areas and brestment efficenty of low cost Es
availabie for treatment of such wastewater may oe submitted by Dr. KL
Bangar within 07 days so that appropriate dedskan regarding apolicability of
discharge standards on SuCh wastewater may be taken.

wil. It 'was ohserved that the desired quality af tregtad washewalar with stringent

values of parameters as proposed By Indira Gandhi Super Tnarmal Plang,
Thari, Jhajjar is difflcut to be achiaved by the presant STPs, Thesefore, T
wae dacidad that the APCPL be advised fo treat the water mage available o

Hhemn to achieve the desired gualiTy.

further informed that the Haryanz Pend Wastewates Management Autharity

CHWANTAY vide its fetter A, HPASZ023FADMIN 0041 /65476 dated 7.7.20723 and subseguent
letter no. 65504 dated 10.7.2023 has now submitted proposed standards for discharge of

treated

grey water through pond rejuvenatian, with natural treatment gystem. These

proposed standards are mentioned as per Table-1 given below.

Table-1: Proposed standards by Haryana Pond wastewater Management

Authorty (HWWMA] for discharge of treated grey water through
pond rejuvenation with natural treatmant system

Sr. no. | Parameters s ::Pmlmihd standards |
1 pH . f.5-8.5

2 BOD (mafl) h <

3 coo (maly - —I L
4 Socium {ma/l) , ™
5 785 (mg/l) ' - = ';__ < |
B3 T08 (mall) S o N <750 =5
7 Chioride (ma/l) P (SRS S

8 Sodium Adsorption Ratio (SAR] (meg/l) : 210

3 mesidual Sodium Carbanats (RSC) (meall) e

10 Flectrical Conguctivity (EC) (umbasjam) | <750

1 Total Nitrogen (ma/l) - | S

12 Ammonical Nitragen (mall) i e e = =




-

13 Nitrate Hitrogen (mg/1}
(14 | Total Phosphovous (ma/!

15 Phosphate P (Dissoived) (ma/l)

16 5 (Sulphide) (ma/T) -

17 Total Hardness (mg/l) 3
18 Faecal Coliform (MPN/100 mi)

19 E.Coli (MPN;10G mi)

20 lonic detergents (MEAS) [ mayl)

21 Residual Chiaring (o))

s

1.0

200

=25

MNE

0.2

0.2

+  Grey water treated through natural treatment having BOD upto 40 mg/l and COD

upto 2040 ma/l

throwugh lakes, canalks and rivers,

should be directly used For irrigation and should not be dischanged

The standard mentioned above are recommended only for treated grey water.

s Proposed standards by HSPCB from srn. 32 10 51 should be made applicable for
mixac sewage and industrial effiuent,
Thereafter, Or. Babu Ram, Technital Expert, HSPCE gave a detalled presentaticn on tha
starddards proposed by the HPWWMA for discharge of treated grey water through matural
treatment system (waste stabilization pond, constructed wetland  etc.) for irigation and

other non-potable wsages,
After detailed deliberalion on each proposed parameier as mentioned in Table-1 gen
above, It was decided that the concentration of proposed. parameters. may be fiwed as
meéntioned in Table-2 glven below.

Tabla-2: Standards for discharge of treated grey water through pond
rejuvenation with natural treatment system (waste stabilization pond,

constructed wet land ate.)

!‘-'ara mueters

5. no.
1

B

F‘rnpns_iid_ standards

H.5-H.%




Besides, Technical Experts/ Scientists Considerad fhe left out 10 parameters {FOG, HCD,,
Sulphate, Fluoride, Phenolic eampounds, Magnesium, Calcium, Total Alkalinivy, Intestinal
Helminth and Bovon) and heavy metals (s, no. 32 to 51) from the proposed discharge
narms prescribed by HSPCE (published in the newspapes on 13.6.2022) by the HPWWMA,
Detafied discussion of these left eul parameterss was held and 1t was decided that the
parameters, namely, FOG, HCO,, Sulphate, Phenalic compunds, Magnesium, Caldum, Total
Alkalinity, Intestinal Helminth may not D= considered @5 these parameters hawve
direct/indirect relation with the parameters as mentioned in the Table-2 gwen abgve and

only parameters namety Fueride, Boron and heavy metais (5r, no. 32 to 51) may be

] BoC el il & =

3 Coo (mg/l) S <100
4 Sodium (mg/l e

5 TS5 (ma/l) - | &

B TOS (mafl) o e R <750

7 Chieride (ma/T) 100

8 Sodlum Adsorpion Ratio (SAR) {mea/) | <10

q Rasidual Sodium Carbonete (RGC) (meal). | <15
10 | Electrical Conductivity (EC) (pmhosicm) . <2000

11 Total Nitrogen (mafl) i sy _';u

12 Ammonical Mitrogen (ma/l} s 5

12 Nitrate Mitrogen (ma/l} 10

| 14 Towl Phosphocous (mafl) il 5

18 Prasphate P [Dissalved) (ma/l} 1

16 S (Suiphide) (mafy | 1o

17 Total Hardness (mafT} i ST
18 Faccal Colform (MPNIDO ™) =100

19 Ecol (MPNjI0O MY s TS

20 Tonic detargents (MBAS) (mafl) i 03

21 Residual Chlorne (mard | 0.2

o s

comsidered and their values may be fixed a8 mentioned in Table-3 given beiow,

Table-3: Concentration of parameters left out by HPWWMA

]



a?/-w

Sr. No. | Pa r'ifriﬁtii-_ Concentration {mg/1)

1 Fluaride i.0 =
F] [Boron | 1.0 r == =
3 Sulphate <200 = =

F] Heavy metals IL'I_'rrE cancentration of heavy metas (5r. no. 33 to 513 shall be

| made applicabie only in those treatment systems, where
| mixed sewage and industaal wastewater are found entering
i into the treatment system

After consigerng all Ehe cumulative paramsters and thelr values as mentioned in Table-2
and Table-3 atove, it was decided that the =tandards for discharge of treated grey water
through natural treatment system (waste stasilizatian pond, constrpcted wetlands etc.) for
irrigation and ather non potable usages may be fved 85 mentaned in Table=4 giver below.

Table-4: Standards for discharge of treated grey water through natural

troatment system (waste stabllization pond, constructed wetlands
etc.) forirrigation and other non potable usages

I‘_E‘:é.‘ no. E:_nrhf_n!t_qﬁ_ e ) Proposed standards
1 pH 6.5-8.5

2 BOD (mafl) = ' i =" <20

3 oD {mg/l) . T N -k ST

4 Sodium (mall) ' o= 75

3 TS5 (mafl) =i~ Fin <20 i
& | TOS (mg/l) ' 5 | =750

7 Chicside (mg/T) 100

g ‘Sodium Adsorprion Patio (GAR] (mealll | — " — n

9 Resdual Sodium Carbonate (RSC) (meal) 5' <35

10 Electrical Conductivity (EC) (pmhosiem) <2000
(11 | Total Nitrogen (mgfl) Bar } 20

12 Ammonkcal Nitrogen (mgfly 00 . ! 5

13 Mitrare Nitrogen (mg/l) _ = 10

14  Toml Phasphorous (mg/l) ' = 5

15 Phosphate P (Dissohved) (mg)T) 1

16 5 {Sulphide) (mg/i) | 1.0




17 Toxad Hardness (mgl)

18 Fascal Coiform (MPN/ACD mi}
10 E.Coli (PN 100 i)

20 Tonic detergents {MEAS) [ma/)
21 Residual Chiozrine (magyi)

21 Fluaride (ma/)

3 Baron {mg/l) ==
24 Sulphate (mgfl)

25 Heavy metals o

Hf‘allr‘i-

e
A —

1.0
<200
The concentration of heavy |
metals (Sr. no. 32 to 51} shall
ha made applicable only in
| thase treatment systems, where
mieed sewage and  industrial
wastewaber are found entering
It thee H-EEIIJ'HéI"II:iI'EtE'ﬂ

The meeting andad with vote of thants o the chair and all the participants.
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Annexure-1

mummﬂﬂumnﬂmﬁHﬂHMdnn

Rao, Chalrman, HSPCB on 18.7.2023 at 11:00 AM in the
mm&lnmumu-mmu
muu—m“mMMWqﬂn{“
WMWWE}hMHMM
potable usapes.

i'lh-] i - i i

L Sh. P. Raghavendra Rao, Chairman, HSPCB... . ..........n the chair.

2‘ JIHL el -E.._ w D LS ; - E—

| Authorfty, Panchiala o
3. | Dr. Babu Ram, Technical Expert, HSPCB, Panchikula
- stii,'ii“"',

e — T_1_E1- r__; e - o
_E-I: 151. N — 'Tntsn =

7. | Dr. Rakesh Kumar, Agriculture University, Hisar
8. | Dr. Ravinder Kaur, Indian Agriculture Research Institute, Defhi '
9. | Sh. AK Sharda, Sclentist, Haryana Pond Authority, Panchiula
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HAmmexvve -4
HARYANA STATE POLLUTION CONTROL BOARD
_— C-11, SECTOR-6, PANCHKULA
e Welsite - www.hspcb.orpin E-Mail: hepebeciontific @gmail.com
M Ph: 0172-287TRT0-873
Endst. No. MSHB S50 2022 /5090 - #2147 Dated: - 04.08.2023
To

1 Direcis:, Developmant & Panchayst Department, Govl of Haryana

2 [Direcice, Urban Local Bodies Departmenl, Govl. of Haryana, Panchkula
3 Director, Agricullure Department, Ggvl, ol Haryana. Panchkule

4 Director, Horlicullure Departrment, Govt of Haryane, Panchiula

5, Enginaar-in- Chisf, PHED, Govl of Haryane

& Enginear-in- Chied, Imgation Departmant. Govt. &1 Haryana

7. Dean, Collage of Agriculture, HALL Hisar

Sub:- Minutes of the mesting held under the Chalrmanship of Sh, P. Raghavendra Rao, Chalrman,
HSPCE on 5.9.2023 in the Conference Room, G-11, Sector 8, Panchkula to finalize the
standards proposed for discharge of treated wastowatos of S5TPs for vanious
usages{irrigation, industrial processes, construction activities, other non-potable vsages and
groundwatar recharge through lakes, ponds, waler storage area, natiical af anifielal
depression) and standards for discharge of ireated gray water ihrough nalural treatment
systom (wasle slabilization pond, ¢onstructed wetland ete) for belgation and other non-

potable uBages,
Kirdly rafar 1o tha subject noted Shoywe

in this connectian, | have bean dirpcted 1o enclose harewih the proceedings of the meeting hirlkd
undar e Chairmanship of Gh, P Raghavendra Rao, Chairman in the HSFCH, Conlerencs Room, C=11,
Sec-08, Panchikula at 2.00 pM on §09 7023 regarding finalice the standards proposed for discharge of
breated wasigwater of STPs far various ysages(rpation, indusingl processes. Consiruction activities, other
non-potable gsages and groundwater recharge through lakes, ponds, waber siivage aiea, natunal o
artificial depreseson) and standards for discharge of ireated grey walss Ihrough raiural freatment sysiem
(waste stebilization pand, constructed wefland eic ) for evgation #nd gther non-potable usagas for your
informalion and recassary achion pleasa,

DaJAs abowve
“hehy,
Sr. Env, Eviginesr [HZ)
For Chairman
Enast. No. Hs (Y B[ i3/ 1R - B0 Dated:- 06.09.2023

A copy of the @bove is lorwarded 10 he fellowing for information, pleass -
Chial Execufive Dificer, HWRA.

Dr K Bangar, Advisor, Enviromant and Climate Cnange Departme!, Haryana
Or. Ravinder Kaur, Indian Agriculture Ressarch Inslitule, Defhi
¢ -
Er. Env. Eﬁ:mr (=)

..r"'ﬁ' Chaimman
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Minutes of the meeting held under the Chairmanship of Sh. P. Raghavendra
Rao, Chairman, HSPCB en 5.9.2023 in the Conference Room, C-11, Sector 6,
Panchkula to finalize the standards proposed for discharge of treated
waslewater of STPs for varlous usagesfirrigation, industrial Processes,
construction activities, other non-potable usages and groundwater recharge
through lakes, ponds, water storage area, natural or artificial depression) and
standards for discharge of treated grey water through natural treatment
sysiem (wasle stabilization pond, constructed wetland ete.) for irrigation and
other non-potable usages.

List of the participants is attached at Annexure-1,

At lhe outset, the Chairman, HSPCB welcomed all the f2chnical experisfscientists of various
organizations, institulions and officers of the varous departments. It was apprised that
tredled sewage discharge standards of STPs were earier proposed for reuse of troated
wastewater of STPs for Irrigation, industrial processes, consfruction activilies, other non-
potable usages and groundwater recharge through lakes, ponds, water storage area,
natural or artificial depression by the technical experts/scientists in three meatings held on
8.22023, 254.2023 and 2452023 The standards proposad for utifizalion of freated
sewage of STPs for varicus usages were published in the leading Newspapers on 13.6.2024
for imviting objections/suggestions from af the stakeholder departmarts within 15 days. The
commentsisuggestions received from 04 deparments namety MICADA, Developmant and
Fanchayat Depariment, Public Health Engineering Departmant and Aravall Pewer Company
Ltd., Jhajjar were considered in the mesting held on 672023, wherein, the following
decisions were taken.

. "pH wvalue for discharge of treated sewAge for various usages may be
prescriped as 6.5-8.0.

il The value of 'Total Alkalinity' as calcium carbonate fparamelar gf sarial ne.23)
ray be prescribed as 120-180 mg/) for all usages as mentionad above.

li.  The conceniration of 'Total Hardness' (parameter al serial na, 24 | may be
prescribed as 75-150 mg! for all usages as martioned abave.

.  Public Health Engineering Department (PHED) shail analyze the
concentration of all 20 heavy metals (Sr.no. 32 1o 51} in atleast 25% of STPs
and the analysis reports may be submitted to the HSPCB within 01 miznik.

v.  FHED shall also analyze the concentration of residual Chigrine in the treated
sewage after using chlorine dosing as 5 mafl, 4 mg'l, 3 mgfl and 2 mgll and
the analysis reporis may be submitied 1o the HSPCE within 01 marith

wl The Research study analysis on the characteristics of grey water generaled in
rural areas and teatmenl efficiency of low cosl reatment lechrnodogy
available for freatmert of such wastewater may be submilted by DOr. K.C
Bangar wilkin 07 days sc that appropriate declsion regarding applicability of
distharge standards on such wasiewater may be taken

vil.  ltwas gbserved that e desired quality of trealed wastewater with stringent
values ol paramelers as proposed by Indira Gandhl Super Thermal Plant,
Jharti, Jhajjar is difficult to be achieved by the present 5TPs Therefore, it
was decided that the APCPL be advised 1o freat the water made available to
them to achieve the desired guality.

It was further apprisad that the Haryana Pond and Wastawater Management Authority
(HPWWMA) wvide He letlar no HRAZDZHADMINICO41 /85478 dated 7.7.2023 and
subsequent letter no. B5504 dated 10.7.2023 submilited proposed standards for discharge of
treated grey water through pond rejuvenation with natural treatment system. The proposad
standards by the HPWINMA were considered by the Technical ExperisfSciantisis of various

b
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arganizationslinstitutions and officers of the stakehoider depatments in the meating hald on
18.7.2023 and the following standards for discharge of iroated grey water for irrigation and
athar non-potable usages were proposed, which are mentioned in Table-1 given bl

Table-1: Proposed discharge standards of treated grey waler far irrigation and
other non potable usage
Sr. no, | Paramelers o Prescribed standards
1 pH i 6585 =3
[z BOD (g - <20
5 (coB(maly o =100
4 Sodlum (mgh) e e
5 TSS(mgly <20
[ (TS {mall} o R <750
7 | Chiomoe(mal) I 100
] Sodium Adsarplion Ratio (SAR) {meaf) =10
] Rasidual Sodium Carbonate (RSC) imeadl) | === [ e
10 Elecirical Conductivity (EG) (pmhosicm) = 3 <750
EER Tatal Nitragan (mgfl) B o 20
12 Ammonical Mirogen (mgh) [
13 Nitrate Nitrogen {mgf) 0
74 | Total Phosphorous (mgh) = 5
5 Phosphale P (Oissolved) (mafl) t T
16| S (Sulphide) (mghy - R )
17 [Toll Hardness (mg/) - B ; =g Tt 5
18 Fagcal Coliform {MEN1D0 mi) <DEG
18 | E.Coli (MPN/10D ml} A T
20 lonic detergents (MBAS] (mgd) - 0z
37 | Residual Chiorine (maf) A A . 02

. B N




(22| Fiiorids (gl =T ST
23 Baren (mg'l} = ) . s
24 Sulphata {mg/l) = o e r——

Tha concentration of heavy
melals (Sr, no, 32 to §1) shall
be made =pplicable only In
those treatment systéams, whers
mixed sewage and industrial
waslewater are found entering
inta the reatment system.

25 | Heavy metals

The proposed standards for dischamge of treated grey waler through natural treatmisnd
system, a5 mentioned in Table-1 given above, were published in the leading newspaper on
5.8.2023, with last date as 20.8.2023, No suggestions/chjections of stakeholder deparimants
were recelvediralsed except verbal suggestion by the Chief Enginesr, Deparment of
Irigation to keep same value of TDS parameter {1500 mg/ instead of 750 mall) for
discharge of treated grey waler as well as discharge of freated sewage of STPs far irigation,

Or, Babu Ram, Techniczl Expert, HSPCE pave detailed presentation on finalization of
gtandards for discharge of treated grey water through natural reaiment systom (wasie
giabifzation pond, constructed watland, efe.) for irigation and other non-potable usages and
giandards for discharge of trealed wastewater of STPs for various usages (irmgation
industrial processes, construction aclivities, other non-potable useges and groundwater
recharge through lakes, ponds, waler storage area, natural or artificial deprassion),

Afterdetalied deliberations on varipus parametars as mentoned In the treated grey wetar
discharge standards for irrgation and other non-potable usage as earlier proposed in the
meaeating held on 187 2023, 1l was decided as under;

i.  The value of TDS parameter may ba prescribed as <1500 mgdl in place af aarlier
proposad value as<750 mg/ for use of reated grey water for irrgation.

iI. SBulphide prrameter menticned at sr. no. 16 may be deleled as it is 8 par of sulphate
parameter.

ii. Residual Chlorine parameter mentioned at sr.no, 21 may be delsled as chlonine s
nol used during the trestment of grey water.

Y, In gase of heavy metal as mantoned al sf.no, 26, the word already written in e
minutes of the meeting held on 18.7 2023 a5 " The concentration of heavy metals
{Sr. no. 32 to 51 shall be made appiicable only in those treatment systems,
where mixed sewage and industrial wastewalter are found entering into the
treatment systern” may be replaced with the words” the treated grey water of
various ponds and ather water bodies may be analyzed for heavy mefal once in
a year (o check thelr concentration “. In case the concentrafion of heavy metals
is found more than the permissible limits in the freated grey water, appropriate
treatment may be imparted fo the grey water fo bring the concenfration of
various heavy metals within the prescribed imits.

Afier detailed dellberation on the values of the varous parameters as meantionad abova, the
standards for discharge of freaied grey water for irigation and ather non-potable usages are
finalized and the same are mentomnad in Table-2 given Delow,

¢
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Table-2: Final discharge standards of treated grey water for irvigation and othar
nen potable usage
Sr. no. | Parameters = Prescribedstandards
1 pH = = 6585
7 | 2o {mgh) = =20
3 COD ({mgd) : == <100 i
4 Sodiumimg®y | ' I8
5 TS5 (mgl) ] <20
B TOS (mgh) « <750for non patable usages
S _ - « <1500 for irrigation
7 Chionide {mgll) = 100
B Sodium Adsorpton Ratio (SAR) (meqll) <10
| Residua! Scdium Carbonate  (RSC) <15
{megll)
70 | Elegirical Conductivity [EC) (pmhosicm] ' <750
1 Tolal Nitregen {mg/l) 20
12 Ammaonical Nirogen (mg/) ; 5
43 | Nitrate Nitfrogen (mal) 10
4 Tatal Phosphorous (mgh) = =
i5 Phosphate P {Dissalved) {mgf) 1
16 ! Toial Hardness {mg/fl) 200
17 Faecal Califarm (MPN/100 mi) =260
8 E.Coll (MPN/100 mi) ND
48 | lonic detergents (MBAS) (mg/l) -1 000 b
20 | Fuonde (mgty il 1.0 = 8
21 Boron (mgll) i ' ; 10 3
22 | Sulphate fmgy | <200 ‘
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The ftreated grey water of various |
ponds and othar watar bodies may be
analyzed for heavy metal once in EI!
'}.I't!Ell' o check their concentratocn, N
case the concentration of heavy matals
is found more than the permissible |
limids in the f(reated grey water, |
appropriale realimeni may be Imparted
o the grey water fo bring the |

within the prescribed limits.

Regarding finalization of discharge standerds of STPs for irmgation, industnal procasses,
construction activilies, other non-potable usages and groundwaler recharge through lakes,
ponds, waler storage area, natural or arificial depression, the Chief Engineer, Public Health
Engineerng Depariment informed that out of total 120 STPs, treated effluent samples of 32
STPs have been analyzed for heavy metals, out of which analysis resulls of effluent samples
of 1E 5TPa have been received, Out of the 16 STPs, 0B 5TPs, 08 S5TRs and DB STP: have
been found failed in parameaters namely copper, manganasa and chromium, respaciivaly,

Delailed defiberations on &l the 51 paramelers, 83 menticnad in the minutes of ihe meeling
held on 24,5203, were made and il was decided as under:

I.  The prescribed discharge standards may be replaced by the words Maximum
permissible discharge limits for use of treated wastewater of ETPe for irrigation,
industrial  processes, construction  activities, offer non-potable usages and
groundwaler recharge through lskes, ponds and ather waler siorage areas and
nalural or artificial depression.

Ii The value of copper for irfigation; indusirial processes, construction activities, other
non-potable usages; groundwaies recharge through lakes, ponds, water slarage
area, natural or arificial depression may be fixed as 1.5 mgf, 1.5 mah ard 0.2 maf,
rasgaciivealy

H The value of manganesa far irmgation; industnal processes, construchon aclivibas,
aother non-polable usages, groundwater recharge through kkes, ponds, water
storage area, natural or artficial depression may be fixed az 4.5 mg/, 0.5 mgh and
0.3 mol, respectively.

v, The value of Chromium for irigation; Induslrial processes, construchion activiles,
cther non-polable wsages, groundwater recharge through lakes, ponds, waler
storage area, natural or adificial depression may be fixed as 0.2 mgll, 0.2 mgh and
0.1 mg/l, respectivaly.

Alter detailed deliberations on the values of the vanous parameters as mentioned abowve, the
maximum permissible limits for discharge of treated wastewater of STPs for Irrigation,
Irdustrizl processes, construction aciwvitles, olber non-potable usages and groundwater
recharge through lakes, ponds, water storage area, natural or artificial depressionwere
finalized and the samea ara mantioned as in Table-3 given bejow,

Table-3:Maximum permissible limits for discharge of treated wastewater of STPs for
irrigation, Industrial processes, construction activities, other non-potable usages and
groundwater recharge through lakes, ponds and other water siorage areas and
natural or artificial depression.

concentration of varicus heawy metal5|
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8. Paramebers Currant Maximum permissible limits for discharge of]
Ha, HSPCB  [|treated wastewater of 8TPs for
discherge ]
standards for Irrigation [Industrial Groundwater
BTF processns, recharge through
canstruction lakes, ponds, water
activitios and|storage area, nalural
ather non-potable|or artificial
usage depression
1 |pH 5.5-8.0 6.5-8.0 6,580 5.5-8.0
2 [BOD (mgl) 10 10° 10 ~ 10
i3 |CO0 (mafl) 50 50 50 T
4 |FOG (mg) 3 Nil Nil Nl
9 |TSS imal) 20 20 10 g
& [TOS imaf) 5 1500 750 5010 o
|
7 [Chlorde (mgh) z 100 100 | 100
B |HCOs {mgfl) 00 300 300 |
9 |Sulphate (mg!) 200 200 200
10 |Fluaride (mg/l) i 1 3 1
11 | Total Nitragen (mght) 20 20 20
12 | Ammanical Mitrogen 5 b 5
rmgil
13 |Nitrate Mitrogen (mg'T - 10 0 14
14 [Tosl  Phosphorous| s 5 | 5 5
{mall)
15 Phosphate F - 1 i 1
(Dissolved) (mail)
16 [Total & (Sulphide) 0.0 0.0 0.0
{mgl)
17 |Phenolic coMmpourd 0.002 0.002 pooz
{mafl}
18 |Sodum (mgl) - 100 | 100 75
19 Magnasium {mcl) - 60 | g | a0
50 |Calcium {magil) * 100 [ 100 R




121  |lonic detargents <1 < 02
(MBAS] (mgl}

22 |Residual Chiorime - 0.2 0.2 0.2
(g}

23 [Total Alkakinity as - 200 200 200
CatCo, (mgll]

24 [Total Hardness (mg/) - 200 200 200

25 |Faecal Colifarm| <100 100 100 100
{MPNA0O mi)

26 |E.Coli (MPRMDD ml) - M ND NI

27 |Intestinal helminth - O ND MD

| lepgs (MPN/100ml)

28 Bodium Adsarption . 10 10 ap
Ratio {SAR) (maa/l]

29 |Residual Eodium - 2.5 2.5 1.5
Carbonale (RS
(meg}

30 |Electrical Conductivity - 2000 1200 750
(EC) (pmhasiom)

31 |[Boron (mglly - 1.0 1.0 0.5

32 |Cu (Copper) {mgh) - 1.5 1.5 0.2

33 [Fe (Iron) (mgl) 5.0 5.0 03

34 |Mn {Mangarnesa) - 0.5 0.5 0.3

L imgil)

35 (Cr (Chromium) {mafl) | - 0.2 0.2 01

36 M (Nickel) (mg/l) 0.20 0.20 0.02

37 |Pb (Lead) (mg) - 0.01 0.6 0.01

38 |As (Arsenic) (mall) 7 0.0 0.0 0.01

38 1Cd (Cedmium) (mgd} - 0.01 .01 0.003

A0 [Co (Coball) (malfl) 0.05 0.05 005

41 |Li (Lithium) (mgh) : 2.5 25 25
Zn (Zinc) (mgh) = 2.0 20 2.0

i:fE Hag (Mercury) {mgll) = 0.001 0.001 0.001

M Al (Adumindum) (mg/) = 1.0 1.0 0.03

45 |Ba (Berviium) (mgh) : 0.1 6.1 0.4

a8 |CN (Cyanide) (mall) - ND ND ND
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47 |Mo {Malyodenum) = 0.01 0.04 0.0t
Ty

48 |Sa (Selanium) {mall) : 0.02 0,02 0.01
a8 v (Vanadium) {mall} > oA 0.1 R
50 |Ba (Barium) (magi) 10 1.4 07
51 fﬂ.g-:SIh'lar}{mgH} = 0.1 0.1 : I_ R
Mote:- -

If the cperating agency uses the freated wastewatar of BTPs enfirely for irigation
purposes then 300 af 30 mg/ and COD of 150 mg/| will be parmissible provided The
traated wastewater is nol discharged into draininallahifvariany other surface water,
wrder ary circumstances,

The maximum permissible limits for discharge of treated wastowater of STPs for
irrigation, industrial processas, consiruction activities, othar non-potable usages and
groundwater recharge through lakes, ponds, walar siorage area, natural or arfificial
depression snall be vahd initialy for 03 years, wel belore which detailed siudy wilh
refarance 1o tha effect of heavy metals and olher parameters on the gualty of sail,
crop, horticulture, human and animal specics shall ba camed aut jointly by the
Haryana Agriculture University (HAU). Hisar and Indian Agricullural Research
Institute [IART), New Delhi, The expenditure to be imcurrad on e sgid study shall be
bome by the Haryana State Pollution Control Board, far which prior sanction of the
praject shall be oblained by the said arganizations from the Board, For this purpose.
HAL will be the cogrdinating agency.

No indecriminate disposal of freatad or untreatad sewagelefliuent shall be allowed.
During groundwater recharging with eated waslawater, recharging shall be allowead
thraugh pands, lakes, water storage area and natural or artificial depression but na
direct injaction of treated wastewatar into the undarground strata will bepermitted.
HSPCE shall carryout close monitoring of usages of ireated wastewater of 5TPs ard
shall ensure that tremtad sewsge of STPs is only used for irrigatien, industral
processes, constuction actibies, ather non-potable usages and groundwater
recharge through lakes, ponds, water slorage area, natural or arificial depression
and rio direet injection of reated wastewater in underground strata will be permitted.
With the adoption of the above standards for utilization of freated sewage for
irrigation, industrial processes, construction activites, giher non-potable usages and
groundwater recharge ihrough lakes, ponds, water storege area, natural or artificial
depression, the earlier standards prescribed by HSPCB vide its ordar dated 2.7 2020
shall be superseded.

The meating anded with vota of thanks.
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Annexure-l

List of participants for the meeting held under the Chairmanship of 5h, P,
Raghavendra Rao, Chairman, HSPCB on 5.9.2023 at 2:00 PM in the Conference
Room, C-11, Sector 6, Panchkula to finalize the standards proposed for
discharge of treated wastewater of STPs for various usages (irrigation,
industrial processes, construction activities, other non-potable usages and
groundwater recharge through lakes, ponds, water storage area, natural or
artificial depression) and standards for discharge of treated grey water
through natural freatment system [waste stabilization pond, constructed
wetland etc,) for irrigation and other non-potable usages.

| Name and Designation _ e -
Sh. P. F'.E_ghavan:ira Rao, Cha:rman HEFGE!- ..... .- ...\ the chair,

‘Dr. Babu Ram, Technical Expert, HSPCE, Panchl-:u!a
FProof. CR Eia__bu_IIT Delhi thrnugi-!_"-."(:

Sr.

!
!.—‘2

| Dr. Ravinder Kaur, Indian Agricullure Research Institute, Delhi through VG
 Sh. $h§|.|_I_Eﬂ-dE|r Sln-"‘f' Chief Engineer, PHED F-'ar'u:hh;ula
Sh. JP Singh, SEE, HSPCE, Panchkula
Sh. Dinesh Humar Saini, SEE, F“HED Pannhﬂula
Sh. Ranbir Singh, XEN, ULBD, F'an-t.hkula

8. | Sh. Narender Humar ADOQ, Agriculture Department, F’ar-chkula
| 10. | Sh. SK Yadav, MICADA, Panchkula ]

1. | Sh. Nll;m Atra:-,-', XEN, I&WFE Irrigation Depariment, Panchkula

! 12, | Dr. Vivek Bhanwala, Horticulture Depariment, Panchkula

el b2l Elb o

"

| 12. | Sh. Yashpal Singh, XEN, IE-.WF-{D Irrigation Depariment, Panchkula
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