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BEFORE HON’BLE NATIONAL GREEN TRIBUNAL,
PRINCIPAL BENCH, AT NEW DELHI
Original Application No. 497 OF 2024

Suo-moto in the matter of News item titled "Impact of Pharmaceutical toxicity on the

environment and its regulatory aspects" appearing in Current Science dated 25.02.2024
Reply on behalf of the Respondent No.73 i.e, Central Pollution Control Board (CPCB)

1. That, Hon’ble NGT vide order dated 06.05.2024 has sought the reply of this
answering respondent in the instant matter. Thereby, the reply is made in succeeding

paragraphs on behalf of this answering respondent.

2. That, it is submitted that the Central Pollution Control Board (CPCB) is a
statutory Board constituted under Section 3 of The Water (Prevention and Control of
Pollution) Act, 1974 and it performs the functions under The Water (Prevention and
Control of Pollution) Act, 1974, The Air (Prevention and Control of Pollution) Act, 1981

and The Environment (Protection) Act, 1986.

3. That, it is respectfully submitted that the residue of antibiotic and Active
Pharmaceutical Ingredient (API) is considered as one of the potential source of
antimicrobial resistance(AMR) in the environment and monitoring of the same is in
primary stage. The United States Environment Protection Authority (‘USEPA”) analysis

method is available for measuring level of antibiotic residue in effluent. (Annexure R1).

4. It is humbly submitted that the operation of the Order dated 06.04.2022 passed
by Hon’ble NGT in the O.A. no. 136 of 2020 regarding notification of standard w.r.t
antibiotic residue (draft notification no. G.S.R. 44(E) dated 23.01.2020 — placed as
Annexure R2) has been stayed vide Order dated 17.10.2022 of Hon’ble Supreme Court
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in Civil Appeal No. 8056-8057 of 2022 (Civil Appeal Diary No. 25732/2022 -
Annexure R3).

5. That, it is humbly submitted that as per direction given by the Hon’ble NGT vide
its order dated 23.06.2021 in O.A. No 136 of 2020 titled “Veterans Forum for
Transparency in Public Life vs. State of Himachal Pradesh & Ors”, CPCB has
developed "Guidelines on Monitoring mechanism for API residue" (Annexure R4)
which has been circulated to all SPCBs/PCCs vide letter dated 31.01.2022 for regular

surveillance and monitoring of manufacturing units and CETPs by SPCBs.

6. That, the MoEF&CC has notified the effluent and emission standards for Bulk
Drug and Formulation (Pharmaceutical) Industry vide G.S.R. 541(E) dated 6th August,
2021 (Annexure RS). The Notification stipulates that:

1.Chemical and Biological sludge or any residue, reject, concentrate
generated from wastewater treatment or its management facility at
Industry or CETP catering to industries engaged in manufacturing of
bulk drug formulations of pharmaceuticals, has been classified as
Hazardous Waste as per the provisions of the Hazardous Waste and
Other Wastes (Management and Transboundary Movement) Rules,
2016 and shall be managed in environmentally sound manner in
accordance with these rules.

i1.“State Pollution Control Board shall prescribe additional relevant
parameters as given in para A (ii) of notification vide GSR 541(E)
dated 6th August, 2021 as per needs and discharge potential of
member industries and specify the frequency of monitoring
considering the receiving environment conditions.”

Te That, it is respectfully submitted that to reduce antibiotic residue from effluent
sources, it is prudent for a pharmaceutical industry to adopt the principles of reduce,
recycle and reuse of treated effluent to maximum extent or to attain Zero Liquid

Discharge (ZLD) to minimize risk of subject residues.
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8. That, it is submitted that the Trace Organics Laboratory at Head Office of
CPCB has validated method for 21 most consumable API/Pharmaceuticals Compounds
out of 121 antibiotics sold in India with Limit of quantification (LOQ) by using
LC/MS/MS (USEPA Method 1694) (Annexure R1).

9. That the expired or Discarded Medicines shall be treated and disposed off in
accordance with Schedule I, and in compliance with the standards prescribed in
Schedule-II of the Bio-medical Waste Management Rules, 2016 (BMW Rules), as

amended time to time (Annexure R6).

10.  That the Date-expired products generated from production/formulation of
drugs/pharmaceutical and health care product is categorized as hazardous waste as
category 28.5 of Schedule I of Hazardous & Other Wastes (Management and Trans-
boundary Movement) Rules, 2016, as amended time to time (Annexure R7). As per the
Rules, the handling, generation, collection, storage, packaging, transportation, use,
treatment, processing, co-processing, utilisation, offering for sale, transfer or disposal of
the hazardous waste shall be carried out only after obtaining authorisation from the
concerned State Pollution Control Board / Pollution Control Committee and in

accordance with the provisions and procedures laid down under the said Rules.

11. That, the answering respondent craves leave of the Hon’ble Tribunal for filing

additional reply, in future, if required.

12.  That, the answering respondent shall abide by any order or direction passed by

this Hon’ble Tribunal in the instant matter. Q/

(Dinabandhu Gouda)
Scientist ‘F’
Central Pollution Control Board
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BEFORE HON’BLE NATIONAL GREEN TRIBUNAL,
PRINCIPAL BENCH, AT NEW DELHI

OA No. 497 OF 2024

In Matter of: -

Suo-moto in the matter of News item titled ""Impact of Pharmaceutical toxicity on
the environment and its regulatory aspects' appearing in Current Science dated

25.02.2024
AFFIDAVIT

I, Dinabandhu Gouda S/o Late Brundaban Gouda, working as Scientist 'F' in Central
Pollution Control Board, office at Parivesh Bhawan, East Arjun Nagar, Vishwas Nagar,
Near Karkardooma Court, Delhi- 110032, do hereby solemnly affirm and declare as

under:

1. That I, in capacity of Scientist ‘F’ of CPCB, have made myself acquainted with
the facts and circumstances of the instant case due to the official capacity as mentioned
above and on the basis of available records, I am well versed with the facts and
circumstances of the matter and as such competent & authorized to affirm this reply on

behalf of Respondent No. 3.

2. That, I have read and understood the averments made by Applicants in synopsis,
list of dates, grounds and annexures enclosed with the Original Application and at the
outset it is respectfully submitted that all averments/contentions/submissions made in

the present Application are denied unless specifically admitted by the answering

respondent and are also borne out of available record of the case. (1/

DEPONENT

=g st /Dinabandhu Gouda

UHrIE 999, a73. 4.4t ~1 /Divisional Head, IPC-|
=5 SewoT ferosrer ==
Central Pollutlor\ Control Board

qata<el, a9 od Sierarg, gikaa Henerd, |
Mlo Envt. Forest & Climate Change, Govt. of India
qiXEsT ==, gal oTeiw IR, T&ei-110032
Parivesh Bh:mar- East Arjun Nagar, Delhi-110032
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VERIFICATION

Veritied at NEW DELHI on thiJ ......... of August, 2024 that the contents of the

above reply affidavit are correct and true on the basis of the record of the case as

maintained in the day-to-day affairs of the CPCB. Nothing has been concealed therefrom

or mis-stated.

A TED

NOTAR\YM

GOVT. OF INDIA
16 AUG 2024

@
DEPONENT

£9==yg =i /Dinabandhu Gouda
THrE og@, o1%.91.91.-1 /Divisional Head, IPC-|

Central Pollution ontrol Board
qafaxer, 99 QF Searg giaas Seerd, S G

M/o Envt. Forest & Climate Change, Govt. of India
qiRIT HET, gAT S5l FUIX, [Rewil-110032
Parivesh Bhawan, East Arjun Nagar, Delhi-110032
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%EPA Method 1694: Pharmaceuticals and
Personal Care Products in Water,
Soil, Sediment, and Biosolids by
HPLC/MS/MS

December 2007
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December 2007

Method 1694

U.S. Environmental Protection Agency
Office of Water
Office of Science and Technology
Engineering and Analysis Division (4303T)
1200 Pennsylvania Avenue, NW
Washington, DC 20460

EPA-821-R-08-002
December 2007
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December 2007 Method 1694

Introduction

EPA Method 1694 determines pharmaceuticals and personal care products (PPCPs) in environmental
samples by high performance liquid chromatography combined with tandem mass spectrometry
(HPLC/MS/MS) using isotope dilution and internal standard quantitation techniques. This method has
been developed for use with aqueous, solid, and biosolids matrices.

Disclaimer

This method has been reviewed by the Engineering and Analytical Support Branch of the Engineering
and Analysis Division (EAD) in OST. The method is available for general use, but has not been
published in 40 CFR Part 136. Mention of trade names or commercial products does not constitute
endorsement or recommendation for use.

Contacts

Questions concerning this method or its application should be addressed to:

Brian Englert, Ph.D.

Environmental Scientist

Engineering & Analytical Support Branch
Engineering and Analysis Division (4303T)

Office of Science and Technology, Office of Water
U.S. Environmental Protection Agency

1200 Pennsylvania Avenue NW

Washington, DC 20460
http://www.epa.gov/waterscience
ostcwamethods@epa.gov



http://www.epa.gov/waterscience
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1.0

Method 1694

Pharmaceuticals and Personal Care Products in Water, Soil,

Sediment, and Biosolids by HPLC/MS/MS

Scope and Application

1.1

1.2

1.3

1.4

15

1.6

1.7

Method 1694 is for determination of pharmaceuticals and personal care products (PPCPs)
in multi-media environmental samples by high performance liquid chromatography
combined with tandem mass spectrometry (HPLC/MS/MS).

This method was developed for use in Clean Water Act (CWA) programs; other
applications are possible. It is based on existing EPA methods (Reference 1) and
procedures developed at Axys Analytical Services (Reference 2) as well as previous work
on pharmaceuticals and personal care products (Reference 3).

The target analytes and their corresponding Chemical Abstracts Service Registry
Numbers (CASRNSs) are listed in Table 1.

The detection limits and quantitation levels in this method are usually dependent on the
level of interferences rather than instrumental limitations. The method detection limits
(MDLs; 40 CFR 136, appendix B) and minimum levels of quantitation (MLs; 68 FR
11790) in Tables 3, 5, 7, and 9 are the levels at which the analytes can be determined in
the absence of interferences.

This method is restricted to use by or under the supervision of analysts experienced in
LC/MS/MS or under the close supervision of such qualified persons. Each laboratory
that uses this method must demonstrate the ability to generate acceptable results using the
procedure in Section 9.2.

This method is performance-based which means that you may modify the method to
improve performance (e.g., to overcome interferences or improve the accuracy or
precision of the results) provided that you meet all performance requirements in this
method. These requirements for establishing equivalency of a modification are in
Section 9.1.2. For Clean Water Act (CWA) uses, additional flexibility is described at 40
CFR 136.6. Modifications that are not within the scope of Part 136.6, or in Section 9 of
this method may require prior review and approval.

Some of the compounds in this method are controlled substances. Laboratories
performing this method should have all appropriate licenses and certifications and obtain
all needed standards and chemicals from licensed sources. For some of the compounds in
this method it may be necessary for laboratories to obtain a DEA license.

11
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2.0

Summary of Method

The target analytes in this method are divided into four groups (1 through 4). Each group represents
an LC/MS/MS run, as detailed in Tables 2 to 9 in Section 23. Tables 2 and 3 are specific to Group
1. Tables 4 and 5 are specific to Group 2. Tables 6 and 7 are specific to Group 3. Tables 8 and 9
are specific to Group 4.

Groups 1, 2, and 3 are extracted under acidic (pH 2) conditions. Groups 1 and 2 are run in the
positive electrospray ionization (ESI+) mode and Group 3 is run in the negative electrospray
ionization (ESI-) mode. Group 4 is extracted under basic (pH 10) conditions and is run in the ESI+
mode. Group 3 is specific to the tetracyclines.

The general steps in this method are summarized in Section 2.1 to 2.7. A flow chart that
summarizes procedures for sample preparation, cleanup, and analysis is shown in Figure 1.

2.1 Aqgueous samples absent visible particles and filtrate from samples with visible particles —
The pH of a 1-L sample aliquot is adjusted to 2 with acid. The pH of a second 1-L
aliquot of sample is adjusted with 10 with base. Stable, isotopically labeled analogs of
the analytes of interest are spiked into their respective acid or base fraction. The acid
fraction is stabilized with tetrasodium ethylenediamine-tetraacetate dihydrate
(NA4EDTA.2H20e2H,0).

2.2 Solid and semi-solid samples, including biosolids and visible particles from aqueous
samples — A phosphate buffer and an ammonium hydroxide solution are used to adjust
the pH, respectively, of up to 1 g each of dry solids from a solid sample, or 1 g each of
dry solids filtered from an aqueous sample. The labeled compounds are spiked into their
respective acid and base fractions. The acid fraction is ultrasonically extracted three
times with a phosphate buffer/acetonitrile solution and the base fraction is ultrasonically
extracted three times with a ammonium hydroxide/acetonitrile solution. The solutions
are concentrated to remove the acetonitrile and diluted with reagent water. The acid
fraction is stabilized with NA4EDTA.2H202H,0.

2.3 Sample cleanup — The acid and base fraction solutions are separately cleaned up using
solid-phase extraction (SPE) with hydrophilic-lipophillic balance (HLB) cartridges.
After cleanup, the fractions are exchanged to methanol, labeled injection internal
standards are added, and the final volume is adjusted to 4 mL with the LC elution solvent.

2.4 Determination by LC/MS/MS — The acid extract is analyzed in two positive electrospray
ionization (ESI+) LC/MS/MS runs and one negative electrospray ionization (ESI-) run,
each specific to a subset of the analytes of interest. The base extract is analyzed in a
single ESI+ run. The analytes are separated by the LC and detected by a tandem (1000
resolution) mass spectrometer. A daughter m/z for each compound is monitored
throughout a pre-determined retention time window.

2.5 An individual compound is identified by comparing the LC retention time and presence
of the daughter m/z with the corresponding retention time and daughter m/z of an
authentic standard.

12
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3.0

4.0

2.6

2.7

Quantitative analysis is performed in one of two ways, using selected ion current profile
(SICP) areas:

2.6.1 For a compound for which a labeled analog is available, the concentration is
determined using the isotope dilution technique and a multipoint calibration of all
the target analytes. Isotope dilution provides automatic correction of the target
analyte concentrations.

2.6.2 For a compound for which a labeled analog is not available, the concentration is
determined using the internal standard technique and a multipoint calibration of
all the target analytes. The labeled compounds are used to recovery correct
results of those analytes quantitated by the internal standard technique.

2.6.3 Additional labeled compounds may be incorporated into this method, at the
user’s discretion to determine the concentration of the native compound using the
isotope dilution technique provided that all performance requirements in this
method are met. Requirements for establishing equivalency are given in Section
9.1.2, and additionally for CWA uses, at 40 CFR 136.6.

The quality of the analysis is assured through reproducible calibration and testing of the
extraction, cleanup, and LC/MS/MS systems.

Definitions and Units of Measure

Definitions and units of measure are given in the glossary at the end of this method.

Interferences

4.1

4.2

Solvents, reagents, glassware, and other sample processing hardware may yield artifacts,
elevated baselines, matrix enhancement or matrix suppression causing misinterpretation
of chromatograms. Specific selection of reagents and purification of solvents by
distillation in all-glass systems may be required. Where possible, reagents are cleaned by
extraction or solvent rinse.

Proper cleaning of glassware is extremely important, because glassware may not only
contaminate the samples but may also remove the analytes of interest by adsorption on
the glass surface.

4.2.1 Glassware should be rinsed with solvent and washed with a detergent solution as
soon after use as is practical. Sonication of glassware containing a detergent
solution for approximately 30 seconds may aid in cleaning. Glassware with
removable parts, particularly separatory funnels with fluoropolymer stopcocks,
must be disassembled prior to detergent washing.

4.2.2 After detergent washing, glassware should be rinsed immediately, first with
methanol, then with hot tap water. The tap water rinse is followed by another

13
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4.3

4.4

4.5

4.6

methanol rinse, then acetone, and then methylene chloride.

4.2.3 Baking of glassware in a kiln or other high temperature furnace (300 — 500 EC)
may be useful after particularly dirty samples are encountered. The kiln or
furnace should be vented to prevent laboratory contamination by vapors. Baking
should be minimized, as repeated baking of glassware may cause active sites on
the glass surface that may irreversibly adsorb the compounds of interest.
Volumetric ware should not be baked at high temperature.

4.2.4 After drying and cooling, glassware should be sealed and stored in a clean
environment to prevent any accumulation of dust or other contaminants. Store
inverted or capped with solvent rinsed aluminum foil.

All materials used in the analysis must be demonstrated to be free from interferences by
running reference matrix method blanks (Section 9.5) initially and with each sample
batch (samples started through the extraction process on a given 12-hour shift, to a
maximum of 20 samples).

4.3.1 The reference matrix must simulate, as closely as possible, the sample matrix
under test. Ideally, the reference matrix should not contain the analytes of
interest in detectable amounts, but should contain potential interferents in the
concentrations expected to be found in the samples to be analyzed.

4.3.2 When a reference matrix that simulates the sample matrix under test is not
available, reagent water (Section 7.6.1) can be used to simulate water samples;
playground sand (Section 7.6.2) can be used to simulate soils; and peat moss
(Section 7.6.3) can be used to simulate biosolids.

Interferences co-extracted from samples will vary considerably from source to source,
depending on the diversity of the site being sampled. Interfering compounds may be
present at concentrations several orders of magnitude higher than the analytes of interest.
Because low levels of PPCPs are measured by this method, elimination of interferences is
essential. The cleanup steps given in Section 13 can be used to reduce or eliminate these
interferences and thereby permit reliable determination of the PPCPs at the levels shown
in Tables 3, 5, 7, and 9.

It may be useful to number reusable glassware is to associate that glassware with the
processing of a particular sample. This will assist the laboratory in tracking possible
sources of contamination for individual samples, identifying glassware associated with
highly contaminated samples that may require extra cleaning, and determining when
glassware should be discarded.

Contamination from personal care products used by laboratory staff that are also target
analytes is possible. Target analytes also include commonly used medications.
Therefore, it is important to take precautions to avoid contamination of the samples, for
example wearing of protective gloves and clothing (see Section 5).

14
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5.0

Safety

The target analytes in this method have many beneficial uses as pharmaceuticals or over-the-
counter products. While their safety is less of a concern than for many environmental
contaminants, laboratory staff should avoid direct contact with samples and pure standards.
General guidelines are provided below.

5.1

5.2

5.3

The toxicity or carcinogenicity of each chemical used in this method has not been
precisely determined; however, each compound should be treated as a potential health
hazard. Pure standards of the compounds should be handled only by highly trained
personnel thoroughly familiar with handling and cautionary procedures and the
associated risks. It is recommended that the laboratory purchase dilute standard solutions
of the analytes in this method. However, if primary solutions are prepared, they should
be prepared in a hood, and a NIOSH/MESA approved toxic gas respirator may be
necessary when high concentrations are handled

This method does not address all safety issues associated with its use. The laboratory is
responsible for maintaining a current awareness file of OSHA regulations regarding the
safe handling of the chemicals specified in this method. A reference file of material
safety data sheets (MSDSs) should also be made available to all personnel involved in
these analyses. It is also suggested that the laboratory perform personal hygiene
monitoring of each analyst who uses this method and that the results of this monitoring
be made available to the analyst. Additional information on laboratory safety can be
found in References 4 — 7. The references and bibliography at the end of Reference 6 are
particularly comprehensive in dealing with the general subject of laboratory safety.

The pure PPCPs and samples suspected to contain high concentrations of these
compounds should be handled with care.

5.3.1 Facility — When finely divided samples (dusts, soils, dry chemicals) are handled,
all operations (including removal of samples from sample containers, weighing,
transferring, and mixing) should be performed in a glove box demonstrated to be
leak tight or in a fume hood demonstrated to have adequate air flow. Gross
losses to the laboratory ventilation system must not be allowed. Handling of the
dilute solutions normally used in analytical and animal work presents no
inhalation hazards except in the case of an accident.

5.3.2 Protective equipment — Disposable plastic gloves (Latex or non-Latex (such as
nitrile)), apron or lab coat, safety glasses or mask, and a glove box or fume hood
should be used. During analytical operations that may give rise to aerosols or
dusts, personnel should wear respirators equipped with activated carbon filters.
Eye protection (preferably full face shields) should be worn while working with
exposed samples or pure analytical standards. Latex or non-Latex (such as
nitrile) gloves are commonly used to reduce exposure of the hands.

5.3.3 Training — Workers must be trained in the proper method of removing
contaminated gloves and clothing without contacting the exterior surfaces.
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5.3.4 Personal hygiene — Hands and forearms should be washed thoroughly after each

5.3.5

5.3.6

operation involving high concentrations of the analytes of interest, and before
breaks (coffee, lunch, and shift).

Confinement — Isolated work areas posted with signs, segregated glassware and
tools, and plastic absorbent paper on bench tops will aid in confining
contamination.

Waste handling — Good technique includes minimizing contaminated waste.
Plastic bag liners should be used in waste cans. Janitors and other personnel
should be trained in the safe handling of waste. See Section 20 for additional
information on waste handling and disposal.

54 Biosolids samples may contain high concentrations of biohazards, and must
be handled with gloves and opened in a hood or biological safety cabinet to
prevent exposure. Laboratory staff should know and observe the safety
procedures required in a microbiology laboratory that handles pathogenic
organisms when handling biosolids samples.

6.0 Equipment and Supplies

Note: Brand names, suppliers, and part numbers are cited for illustration purposes only. No
endorsement is implied. Equivalent performance may be achieved using equipment and materials
other than those specified here. Demonstration of equivalent performance that meets the
requirements of this method is the responsibility of the laboratory.

6.1 Sample bottles and caps

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Liquid samples (waters, sludges and similar materials containing 5 percent
solids or less) — Sample bottle, amber glass, 1 L minimum, with screw cap.

Solid samples (soil, sediment, sludge, filter cake, compost, and similar
materials that contain more than 5 percent solids) — Sample bottle, wide mouth,
amber glass, 500-mL minimum.

If amber bottles are not available, samples must be protected from light.

Bottle caps — Threaded to fit sample bottles. Caps must be lined with
fluoropolymer.

Cleaning — Bottles are washed with detergent and water, then solvent rinsed
before use. Liners are washed with detergent and water and rinsed with reagent
water before use.

6.2 Compositing equipment — Automatic or manual compositing system incorporating glass
containers cleaned per bottle cleaning procedure above. Only glass or fluoropolymer
tubing must be used. If the sampler uses a peristaltic pump, a minimum length of
compressible silicone rubber tubing may be used in the pump only. Before use, the tubing
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6.3

6.4

6.5

must be thoroughly rinsed with methanol, followed by repeated rinsing with reagent water
to minimize sample contamination. An integrating flow meter is used to collect
proportional composite samples.

Equipment for sample preparation

6.3.1 Laboratory fume hood of sufficient size to contain the sample preparation
equipment listed below.

6.3.2 Glove box (optional)

6.3.3 Tissue homogenizer — VirTis Model 45 Macro homogenizer (American Scientific
Products H-3515, or equivalent) with stainless steel Macro-shaft and Turbo-shear
blade.

6.3.4 Vortex mixer

6.3.5 Ultrasonic mixer

6.3.6 Oven — Capable of maintaining a temperature of 110V5 °C

6.3.7 Desiccator

6.3.8 Balance, analytical — Capable of weighing 0.1 mg

6.3.9 Balance, top loading — Capable of weighing 10 mg

Apparatus for measuring pH

6.4.1 pH meter, with combination glass electrode

6.4.2 pH paper, wide range (Hydrion Papers, or equivalent)

Apparatus for ultrasonic and solid-phase extraction

6.5.1 Sonic disrupter — 375 watt with pulsing capability and ¥ or %4 in. disrupter horn
(Ultrasonics, Inc., Model 375, or equivalent)

6.5.2 Sonabox (or equivalent), for use with disrupter.
6.5.3 Vac-Elute Manifold (Analytichem International, or equivalent)

6.5.4 Vacuum trap: Made from 500-mL sidearm flask fitted with single-hole rubber
stopper and glass tubing.

6.5.5 Vacuum source — Capable of maintaining 25 in. Hg, equipped with shutoff valve
and vacuum gauge.

6.5.6 Rack for holding 50-mL volumetric flasks in the manifold.

17
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6.6

6.7

6.8

6.9

6.5.7 SPE cartridge — Hydrophilic-Lipophilic-Balance (HLB) 60 mg, Waters QOasis, 20
cc/l g LP, 60 um, or equivalent, calibrated per the procedure in Section 10.6.

Filtration apparatus
6.6.1 Vacuum filtration apparatus — 1-L , including glass funnel, frit support, clamp,
adapter, stopper, filtration flask, and vacuum tubing. For wastewater samples,

the apparatus should accept 90- or 144-mm disks.

6.6.2 Glass-fiber filter — Whatman GMF 150 (or equivalent), 1 micron pore size, to fit
the vacuum filtration apparatus.

6.6.3 Pressure filtration apparatus — Millipore YT30 142 HW, or equivalent.

6.6.4 Whatman GF/A (1.6 um), or equivalent, differing diameters, to fit the pressure
filtration apparatus.

6.6.5 Millipore, 0.2 um, or equivalent to fit the pressure filtration apparatus.
Centrifuge — Capable of rotating 500-mL centrifuge bottles or 50-mL centrifuge tubes at
5,000 rpm minimum, equipped with 500-mL centrifuge bottles (glass or polypropylene
bottles) with screw-caps, and 50-mL centrifuge tubes with screw-caps, to fit centrifuge.
Pipet apparatus and pipets

6.8.1 Pipetter — variable volume

6.8.2 Pipet tips, disposable polypropylene, sizes from 1-10 uL to 5 mL

6.8.3 Disposable, Pasteur, 150-mm long x 5-mm ID (Fisher Scientific 13-678-6A, or
equivalent)

6.8.4 Disposable, serological, 50-mL (8- to 10- mm ID)

Rotary evaporator — Buchi/Brinkman-American Scientific No. E5045-10, or equivalent,
equipped with a variable temperature water bath and a vacuum source with shutoff valve at
the evaporator and vacuum gauge. A recirculating water pump and chiller are
recommended, as use of tap water for cooling the evaporator wastes large volumes of water
and can lead to inconsistent performance as water temperatures and pressures vary.

6.9.1 Round-bottom flask — 100-mL and 500-mL or larger, with ground-glass fitting
compatible with the rotary evaporator

6.9.2 Boiling chips

6.9.2.1 Glass or silicon carbide — Approximately 10/40 mesh, extracted with
methylene chloride and baked at 450 EC for one hour minimum
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6.9.2.2 Fluoropolymer (optional) — Extracted with methylene chloride

6.10  Water bath — Heated, with concentric ring cover, capable of maintaining a temperature
within v 2 EC, installed in a fume hood.

6.11  Nitrogen evaporation apparatus — Equipped with water bath controlled in the range of 30 —
60 EC (N-Evap, Organomation Associates, Inc., South Berlin, MA, or equivalent), installed
in a fume hood.

6.12  Amber glass vials, 2- to 5-mL with fluoropolymer-lined screw-cap

6.13  Clear glass vials, 0.3-mL, conical, with fluoropolymer-lined screw or crimp cap

6.14  HPLC/MS/MS System
6.14.1 HPLC system with high pressure inlet, multi-segment gradient capability, and

6.14.2

6.14.3

post-column pump for admission of calibrant. The system must be able to
produce the LC separations for the analytical runs detailed in Tables 3, 5, 7, and
9 under the instrument conditions detailed in Tables 2, 4, 6, and 8, and must meet
other HPLC requirements in this method (Waters 2690, 2795, or equivalent).

LC columns

6.14.2.1 C;3—10.0cm, 2.1 mmi.d., 3.5 :m particle size (Waters Xtera C18MS,
or equivalent)

6.14.2.2 Hydrophilic — 10 cm. 2.1 mm i.d., 3.0 um particle size (Waters Atlantis
HILIC, or equivalent)

6.14.2.3 Alternative columns other than described above have not been tested and
are not allowed for this method. EPA may establish criteria for
equivalency in later versions of this method.

MS/MS system

6.14.3.1 Tandem MS with the necessary pumps, collision cell, makeup gases,
high vacuum system, and capability for positive and negative ion
electrospray ionization (ESI) of the effluent from the HPLC. (Waters
Quattro Ultima triple quadrupole MS, or equivalent). The system must
be able to produce parent-daughter transitions for the groups of
compounds in the acid and base fractions of the PPCPs for the
analytical runs detailed in Tables 3, 5, 7, and 9.

6.14.3.2 Instrument control and data system — Interfaced to the HPLC and
MS/MS to control the LC gradient and other LC and MS/MS operating
conditions, and to acquire, store, and reduce LC/MS/MS data. The data
system must be able to identify a compound by retention time and
parent-daughter m/zs, and quantify the compound using linear or
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guadratic multi-point relative responses and response factors by isotope
dilution and internal standard techniques.

6.15 Miscellaneous labware — Beakers, 400- to 500-mL; Erlenmeyer flasks; volumetric flasks;

pipets; syringes; stainless steel spatulas; etc.

7.0 Reagents and Standards

Note: All reagents are ACS Reagent Grade unless specified otherwise.

7.1

7.2

7.3

7.4

pH adjustment and solution stabilization

7.1.1

7.1.2

7.1.3

7.14

7.15

7.1.6

7.1.7

7.1.8

Potassium hydroxide — Dissolve 20 g reagent grade KOH in 100 mL reagent water.
Sulfuric acid — Reagent grade (specific gravity 1.84)

Hydrochloric acid — Reagent grade, 6N

Phosphoric acid (H3PO,) — Reagent grade (85%), Fisher, or equivalent

Sodium chloride — Reagent grade, prepare at 5% (w/v) solution in reagent water
Ammonium hydroxide (NH,OH) — Reagent grade, Anachemia, or equivalent

Sodium dihydrogen phosphate monohydrate — Reagent grade, J.T. Baker, or
equivalent

Oxalic acid, anhydrous

Prepurified nitrogen

Solvents, reagents, and solutions

7.3.1

7.3.2

Acetic acid, acetone, acetonitrile ammonium acetate, formic acid, methanol,
methylene chloride, HPLC water, ammonium formate.

Solvents and purchased solutions should be lot-certified to be free of interferences.
If necessary, solvents should be analyzed by this method to demonstrate that they
are interference free.

Buffer and elution solutions

74.1

7.4.2

Phosphate buffer (sodium phosphate monohydrate/phosphoric acid) — 0.14 M
NaH,P0,.H,0 /85% HsPO,4 (1.93 g NaH,PO,4.H,0 in 99 mL of reagent water + 1
mL of 85% H3PO4)

Tetrasodium ethylenediamine tetraacetate hydrate (NauEDTAe2H,0 ~+99.5%
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7.5

7.6

7.4.3

7.4.4

7.4.5

7.4.6

7.4.7

7.4.8

titration), Sigma, used as received

Formic acid solutions — Alfa Aesar, >99 percent purity
7.4.3.1 2% v/v in methanol

7.4.3.2 0.1% v/v in methanol

7.4.3.3 Formic acid/ammonium formate (0.1%) in water — dissolve 4 mL of
formic acid and 4 g of ammonium formate in 4.0 L of HPLC water.
Mix thoroughly and sonicate for 5 min.

7.4.3.4 Formic acid (0.1%) in methanol:water (75:25) — add 4 mL of formic acid
to 3.0 L methanol premixed with 1.0 L HPLC-grade water. Mix
thoroughly and sonicate for 5 min.

Acetonitrile:methanol (1:1) — mix 500 mL methanol and 500 mL of acetonitrile.
Sonicate for 5 min.

Oxalic acid solution (5 mM) - dissolve 0.45 g anhydrous oxalic acid in 1.0 L of
HPLC water. Mix thoroughly and sonicate for 5 min.

Oxalic acid/acetonitrile/methanol (5 mM) — dissolve 0.45 g anhydrous oxalic acid
in 500 mL acetonitrile premixed with 500 mL methanol. Mix thoroughly and
sonicate for 5 min.

Acetonitrile/water (90%) — Add 400 mL HPLC-grade water to 3600 mL of
acetonitrile. Mix thoroughly and sonicate for 5 min.

Ammonium acetate/acetic acid, 1 mM (0.1%) in water — Add 4 g NH,OAC and 4
mL acetic acid to 4.0 L of HPLC-grade water. Mix thoroughly and sonicate for 5
min.

Sodium iodide/cesium iodide mass calibration solution — 2 mg/mL Nal and 50 ug/mL Csl
in (1:1) isopropyl alcohol:water (Waters 700000889, or equivalent) or other based on
manufacture’s specifications.

Reference matrices — Matrices in which the PPCPs and interfering compounds are not
detected by this method

7.6.1

7.6.2

Reagent water — Bottled water purchased locally, or prepared by passage through
activated carbon

High-solids reference matrix — Playground sand or similar material.

7.6.2.1 Playground sand is used to simulate the base fraction of solids in this
method, including biosolids (see Section 7.6.3.1 for simulation of the
biosolids acid fraction) — Place 1 g of sand in a 50-mL centrifuge tube.
Add 15 mL of reagent water and adjust the pH to 10 + 0.5 with NH,OH.
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7.7

Add 20 mL of acetonitrile and sonicate for 20 minutes. Discard the
aqueous phase.

7.6.2.2 Extract with a second 20-mL portion of acetonitrile. Decant and discard
the acetonitrile. The sand is now ready for spiking (Section 11.5.4).

7.6.3 Biosolids (sludge) reference matrix — Dry peat moss, purchase from local garden
center. Note: Store peat moss in closed container to prevent further drying. Sand
may be used for the acid fraction if QC acceptance criteria (Section 9) are met.

7.6.3.1 Peat moss is used to simulate the acid fraction of biosolids in this
method (see Section 7.6.2.1 for information on the biosolids base
fraction) — Place 1 g of peat moss in a 50-mL centrifuge tube. Add 15
mL of phosphate buffer (Section 7.4.1) and vortex to mix. Extract with
20 mL of acetonitrile and discard the aqueous phase.

7.6.3.2 Extract with a second 20-mL portion of acetonitrile. Decant and discard
the acetonitrile. The peat moss is now ready for spiking (Section
11.4.3).

7.6.4 Other matrices — Other reference matrices of interest may be used if the results
from the tests given in Section 9.2 demonstrate acceptable performance. Ideally,
the matrix should be free of the analytes of interest, but in no case must the
background level of the analytes in the reference matrix exceed the minimum
levels in Tables 3, 5, 7, and 9. If low background levels of the analytes of interest
are present in the reference matrix, the spike level of the analytes used in Section
9.2 should be increased to provide a spike-to-background ratio of approximately 5
(Reference 8).

Standard solutions — Prepare from materials of known purity and composition or purchase
as solutions or mixtures with certification to their purity, concentration, and authenticity. If
the chemical purity is 98 % or greater, the weight may be used without correction to
calculate the concentration of the standard. Observe the safety precautions in Section 5.

7.7.1 Preparation and storage of solutions - For preparation of stock solutions from neat
materials, dissolve an appropriate amount of assayed reference material in solvent.
For example, weigh 10 to 20 mg of Ampicillin to three significant figures in a 10-
mL ground-glass-stoppered volumetric flask and fill to the mark with methanol.
After the compound is completely dissolved, transfer the solution to a clean 15-mL
vial with fluoropolymer-lined cap. When not being used, store standard solutions in
the dark at less than -10 °C in screw-capped vials with fluoropolymer-lined caps or
under a non-reactive gas (e.g., nitrogen) in a flame-sealed glass ampul. Place a
mark on the vial or ampul at the level of the solution so that solvent loss by
evaporation can be detected. Replace the solution if solvent loss has occurred.

7.7.2 Native (unlabeled; authentic) compound spiking solution — Separately prepare
Group 1 to Group 4 native compounds at the concentrations shown in column 3 of
Table 10 in methanol, or purchase prepared solutions. If additional native
compounds are to be determined, include these compounds in this stock solution.
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7.8

7.9

Stock solutions should be prepared at a frequency necessary to preclude
degradation from affecting the analysis. For example, it may be necessary to
prepare the tetracycline compounds weekly if concentrations drop more than 30 %
of their original concentration. Stock solutions should also be checked for signs of
degradation prior to preparation of calibration or performance test standards.

7.7.3 Labeled compound spiking solution — Prepare Group 1 to Group 4 labeled
compounds at the concentrations shown in column 3 of Table 10 in methanol, or
purchase prepared solutions. If additional labeled compounds are to be used,
include these compounds in this solution. Note: The Group 2, acid extracted
positive ESI (tetracyclines) contains the same labeled compounds as for Group 1
and 3, acid extracted positive and negative ESI, yet the only labeled compounds
used in determination of the Group 2 are Thiabendazole-d6 and 13C3-Atrazine.
This minimizes the work required to prepare solutions. Some of those surrogates
are used to quantify the Group 1 and 2 and some Group 3 in separate runs of the
same extract. This is not a requirement.

7.7.4 Labeled injection internal standard spiking solutions — For the labeled injection
internal standards for Groups 1 and 2, prepare **C-Atrazine in methanol at the
concentration shown column 3 of Table 10. For the labeled injection internal
standard for Group 3, prepare **C¢-2,4,5-Trichlorophenoxyacetic acid (TCPAA) in
methanol at the concentration shown in column 3 of Table 10. For the labeled
injection internal standards for Group 4, prepare **Cs-Atrazine and Continine-d3 in
methanol at the concentrations shown in column 3 of Table 10. If additional
labeled injection internal standards are to be used, include these compounds in
these solutions.

7.7.5 Calibration standards — Combine and dilute the solutions in Sections 7.7.1 and
7.7.2 to produce the calibration solutions in Table 11 or purchase prepared
standards for the CS-1 to CS-5 set of calibration solutions. These solutions permit
the relative response (labeled to native) and response factor to be determined as a
function of concentration. The CS-3 standard is used for calibration verification
(VER).

QC Check Sample — A QC Check Sample should be obtained from a source independent of
the calibration standards. ldeally, this check sample would be a Standard Reference
Material (SRM) from the National Institute of Standards and Technology (NIST)
containing the compounds of interest in known concentrations in a sample matrix similar to
the matrix of interest. If no SRM is available, a certified reference material (CRM) may be
used or a QC check sample may be prepared from materials from a source or lot of
standards separate from those used for calibration and spiked into a clean reference matrix.

Stability of solutions — standard solutions used for quantitative purposes (Sections 7.7.2 -
7.7.5) should be assayed periodically (e.g., every 6 months) against SRMs from NIST (if
available), or against certified reference materials from a source that will attest to the
authenticity and concentration, to assure that the composition and concentrations have not
changed.
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8.0 Sample Collection, Preservation, Storage, and Holding Times

8.1

8.2

8.3

8.4

8.5

Collect samples in amber glass containers following conventional sampling practices
(Reference 9).

Agueous samples

8.2.1 Samples that flow freely are collected as grab samples or in refrigerated bottles
using automatic sampling equipment. Collect 1-L each for the acid and base
fractions (2 L total). If high concentrations of the analytes of interest are expected,
collect two smaller volumes (e.g., 100 mL each) in addition to the 1-L samples.
Do not rinse the bottle with sample before collection.

8.2.2 If residual chlorine is present, add 80 mg sodium thiosulfate per liter of water. Any
method suitable for field use may be employed to test for residual chlorine.
Ascorbic acid has also been used by a number of other groups as a preservative for
a number of pharmaceuticals however it has not been tested for all of the
pharmaceuticals covered under this method (Reference 10).

8.2.3 Maintain agueous samples in the dark at <6 EC from the time of collection until
receipt at the laboratory (see 40 CFR 136.6(e), Table II). If the sample will be
frozen, allow room for expansion.

Solid, mixed-phase, and semi-solid samples, including biosolids

8.3.1 Collect samples as grab samples using wide-mouth jars. Collect a sufficient
amount of wet material to produce a minimum of 10 g of solids.

8.3.2 Maintain solid, semi-solid, and mixed-phase samples in the dark at <6 EC from the
time of collection until receipt at the laboratory. Store solid, semi-solid, and
mixed-phase samples in the dark at less than -10 EC.

Store sample extracts in the dark at less than -10 EC until analyzed. Analyze extracts within
40 days of extraction.

Holding times

EPA has not conducted formal holding time studies for these analytes to date. Use
the information below as guidance. Exceeding these default holding times does not
invalidate the sample results.

8.5.1 Aqueous samples — Anecdotal evidence suggests that some may degrade rapidly in
aqueous samples. Therefore, begin sample extraction within 7 days of collection
(within 48 hours is strongly encouraged). Extracts should be analyzed within 40
days of extraction. Freezing of aqueous samples is encouraged to minimize
degradation, in which case, samples should be extracted within 48 hours of
removal from the freezer.
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8.5.2 Biosolid, solid, mixed-phase, and semi-solid samples — Anecdotal evidence
suggests that some may degrade rapidly in these samples. Therefore, begin sample
extraction within 7 days of collection (within 48 hours is strongly encouraged).
Extracts should be analyzed within 40 days of extraction. Freezing of biosolids,
mixed phase and semisolid samples is encouraged to minimize degradation, in
which case, samples should be extracted within 48 hours of removal from the
freezer..

8.5.3 If extraction within 48 hours is not practical, samples should be frozen to increase
the holding time to seven days.

8.5.4 If the sample will not be extracted within 48 hours of collection, the laboratory
should adjust the pH of aqueous samples to 5.0 to 9.0 with a sodium hydroxide or
sulfuric acid solution. Record the volume of acid or base used. If aqueous samples
are stored frozen, extraction should begin within 48 hours of removal from the
freezer.

9.0 Quality Assurance/Quality Control

9.1

Each laboratory that uses this method is required to operate a formal quality assurance
program (Reference 11). The minimum requirements of this program consist of an initial
demonstration of laboratory capability, analysis of samples spiked with labeled compounds
to evaluate and document data quality, and analysis of standards and blanks as tests of
continued performance. Laboratory performance is compared to established performance
criteria to determine if the results of analyses meet the performance characteristics of the
method.

If the method is to be applied to sample matrix other than water (e.g., soil, sediment, filter
cake, compost) the most appropriate alternate reference matrix (Sections 7.6.1 — 7.6.4) is
substituted for the reagent water matrix (Section 7.6.1) in all performance tests.

9.1.1 The laboratory must make an initial demonstration of the ability to generate
acceptable precision and recovery with this method. This demonstration is given in
Section 9.2.

9.1.2 Inrecognition of advances that are occurring in analytical technology, and to
overcome matrix interferences, the laboratory is permitted certain options to
improve separations or lower the costs of measurements. These options include
alternate extraction, concentration, and cleanup procedures, and changes in
columns and detectors (see also 40 CFR 136.6). Alternate determinative
techniques, such as the substitution of spectroscopic or immunoassay techniques,
and changes that degrade method performance, are not allowed. If an analytical
technique other than the techniques specified in this method is used, that technique
must have a specificity equal to or greater than the specificity of the techniques in
this method for the analytes of interest.

9.1.2.1 Each time a modification is made to this method, the laboratory is
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9.1.2.2

required to repeat the procedure in Section 9.2. If the detection limit of
the method will be affected by the change, the laboratory is required to
demonstrate that the MDLs (40 CFR Part 136, Appendix B) are lower
than one-third the regulatory compliance level or the MDLs in this
method, whichever are greater. If calibration will be affected by the
change, the instrument must be recalibrated per Section 10. Once the
modification is demonstrated to produce results equivalent or superior to
results produced by this method as written, that modification may be
used routinely thereafter, so long as the other requirements in this
method are met (e.g., labeled compound recovery).

The laboratory is required to maintain records of modifications made to
this method. These records include the following, at a minimum:

9.1.2.2.1 The names, titles, addresses, and telephone numbers of the
analyst(s) that performed the analyses and modification, and
of the quality control officer that witnessed and will verify
the analyses and modifications.

9.1.2.2.2 Alist of compounds (s) measured, by name and CAS
Registry number.

9.1.2.2.3 A narrative stating reason(s) for the modifications.

9.1.2.2.4 Results from all quality control (QC) tests comparing the
modified method to this method, including:

a) Calibration (Section 10).

b) Calibration verification (Section 15.2).

c) Initial precision and recovery (Section 9.2).
d) Labeled compound recovery (Section 9.3).
e) Analysis of blanks (Section 9.5).

f)  Accuracy assessment (Section 9.4).

9.1.2.2.5 Data that will allow an independent reviewer to validate
each determination by tracing the instrument output (peak
height, area, or other signal) to the final result. These data
are to include:

a) Sample numbers and other identifiers.

b) Extraction dates.

c) Analysis dates and times.

d) Analysis sequence/run chronology.

e) Sample weight or volume (Section 11).

f) Sample or extract volume prior to each cleanup step
(Section 12).

g) Extract volume after each cleanup step (Section 12).

h) Final extract volume prior to injection (Section 12).

i) Injection volume (Sections 10.2.1 and 14.2).
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j) Dilution data, differentiating between dilution of a
sample or extract (Section 17.5).

k) Instrument and operating conditions.

1) Column (dimensions, material, particle size, etc).

m) Operating conditions (flow rates, elution solvents,
gradient, flow rates).

n) Detector (type, operating conditions, etc).

0) Chromatograms, printer tapes, and other recordings of
raw data.

p) Quantitation reports, data system outputs, and other data
to link the raw data to the results reported.

9.1.3 Analyses of method blanks are required to demonstrate freedom from
contamination (Section 4.3). The procedures and criteria for analysis of a method
blank are given in Sections 9.5 and 15.4.

9.1.4 The laboratory must spike all samples with labeled compounds to monitor method
performance. This test is described in Section 9.3. When results of these spikes
indicate atypical method performance for samples, the samples are diluted to bring
method performance within acceptable limits. Procedures for dilution are given in
Section 17.5.

9.1.5 The laboratory must, on an ongoing basis, demonstrate through calibration
verification and the analysis of the ongoing precision and recovery standard (OPR)
and blanks that the analytical system is in control. These procedures are given in
Sections 15.1 through 15.4.

9.1.6 The laboratory should maintain records to define the quality of data generated.
Development of accuracy statements is described in Section 9.4.

9.2 Initial precision and recovery (IPR) — To establish the ability to generate acceptable
precision and recovery, the laboratory must perform the following operations.

9.2.1 For aqueous samples containing less than 1% solids, analyze four 1-L aliquots of
reagent water (7.6.1) each for the acid and base fractions according to the
procedures in Sections 11 through 18. For an alternate sample matrix, four aliquots
each for the acid and base fractions of the alternate reference matrix (Sections
7.6.2-7.6.4) are used. All sample processing steps that are to be used for
processing samples, including preparation (Section 11), extraction (Section 12),
and cleanup (Section 13), must be included in this test.

9.2.2 Using results of the set of four analyses, compute the average percent recovery (X)
of the concentration of each compound in each extract and the relative standard
deviation (RSD) of the concentration for each compound, by isotope dilution for
compounds with a labeled analog, and by internal standard for compounds without
a labeled analog and for the labeled compounds.

9.2.3 For each native and labeled compound, compare RSD and X with the
corresponding limits for initial precision and recovery in Table 12. If RSD and X
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9.3

9.4

9.5

for all compounds meet the acceptance criteria, system performance is acceptable
and analysis of blanks and samples may begin. If, however, any individual RSD
exceeds the precision limit or any individual X falls outside the range for recovery,
system performance is unacceptable for that compound. Correct the problem and
repeat the test (Section 9.2).

To assess method performance on the sample matrix, the laboratory must spike all samples
with the Labeled spiking solution (Section 7.7.3).

9.3.1 Analyze each sample according to the procedures in Sections 11 through 18.

9.3.2 Compute the percent recovery of the labeled compounds using the internal standard
method (Sections 10.4 and 7.2).

9.3.3 The recovery of each labeled compound must be within the limits in Table 12. If
the recovery of any compound falls outside of these limits, method performance is
unacceptable for that compound in that sample. Additional cleanup procedures
must then be employed to attempt to bring the recovery within the normal range. If
the recovery cannot be brought within the normal range after all cleanup
procedures have been employed, water samples are diluted and smaller amounts of
soils, sludges, sediments, and other matrices are analyzed per Section 18.

Recovery of labeled compounds from samples should be assessed and recorded.

9.4.1 After the analysis of 30 samples of a given matrix type (water, soil, sludge, pulp,
etc.) for which the labeled compounds pass the tests in Section 9.3, compute the
average percent recovery (R) and the standard deviation of the percent recovery
(Sr) for the labeled compounds only. Express the assessment as a percent recovery
interval from R ! 2Sg to R + 2Sg for each matrix. For example, if R = 90% and Sg
= 10% for 30 analyses of biosolids, the recovery interval is expressed as 70 to
110%.

9.4.2 Update the accuracy assessment for each labeled compound in each matrix on a
regular basis (e.g., after each 5-10 new measurements).

Method blanks — A reference matrix method blank is analyzed with each sample batch
(Section 4.3) to demonstrate freedom from contamination. The matrix for the method
blank must be similar to the sample matrix for the batch, e.g., a 1-L reagent water blank
(Section 7.6.1), high-solids reference matrix blank (Section 7.6.2), biosolids reference
matrix blank (Section 7.6.3) or alternate reference matrix blank (Section 7.6.4).

9.5.1 Process the method blank(s) along with the IPR or batch of samples according to
the procedures in Sections 11 through 18. Analyze the blank immediately after
analysis of the OPR (Section 15.4) to demonstrate freedom from contamination.

9.5.2 Ifany compound of interest (Table 1) is found in the blank at greater than the
minimum level (Tables 3, 5, 7, or 9) or one-third the regulatory compliance limit,
whichever is greater; or if any potentially interfering compound is found in the
blank above the minimum level for each native compound in Tables 3,5, 7, or 9
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10.0

9.6

9.7

9.8

(assuming a response factor of 1 relative to the quantitation reference in Tables 3,
5, 7, or 9 for a potentially interfering compound; i.e., a compound not listed in this
method), analysis of samples must be halted until the sample batch is re-extracted
and the extracts re-analyzed, and the blank associated with the sample batch shows
no evidence of contamination at these levels. All samples must be associated with
an uncontaminated method blank before the results for those samples may be
reported or used for permitting or regulatory compliance purposes.

QC Check Sample — If available, analyze the QC Check Sample (Section 7.8) periodically
to assure the accuracy of calibration standards and the overall reliability of the analytical
process. It is suggested that the QC Check Sample be analyzed at least quarterly.

The specifications contained in this method can be met if the apparatus used is calibrated
properly and then maintained in a calibrated state. The standards used for calibration
(Section 10), calibration verification (Section 15.2), and for initial (Section 9.2) and
ongoing (Section 15.4) precision and recovery should be identical, so that the most precise
results will be obtained. A LCMSMS instrument will provide the most reproducible results
if dedicated to the settings and conditions required for determination of PPCPs by this
method.

Depending on specific program requirements, field replicates may be collected to determine
the precision of the sampling technique, and spiked samples may be required to determine
the accuracy of the analysis when the internal standard method is used.

Calibration and Standardization

10.1

10.2

10.3

Establish the LC/MS/MS operating conditions for the Group 1 through Group 4
compounds, as suggested in Tables 2, 4, 6, and 8, to meet the retention times in Tables 3, 5,
7, and 9, respectively. The LC conditions may be optimized for compound separation and
sensitivity. Once optimized, the same conditions must be used for the analysis of all
standards, blanks, IPR and OPR standards, and samples.

Retention time calibration for the native and labeled compounds

10.2.1 Inject the volume of CS-3 calibration standard (Section 7.7.5 and Table 11) listed
in Table 2, 4, 6, or 8, or other volume appropriate to system optimization.
Establish the beginning and ending retention times for the parent-daughter
descriptors in Tables 3, 5, 7, and 9. Descriptors other than those listed may be used
provided the MLs in those tables are met. Store the retention time (RT) for each
compound in the data system.

10.2.2 The absolute retention time of last-eluted compound in each of the four Groups
must be equal to or greater than its retention time in Tables 3, 5, 7, or 9; otherwise,
the LC operating conditions must be adjusted and this test repeated until this
minimum retention time criterion is met.

Mass spectrometer calibration and optimization
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10.3.1

10.3.2

Mass calibration — The mass spectrometer must undergo mass calibration
according to manufacture’s specifications to ensure accurate assignments of m/z's
by the instrument. This mass calibration must be performed at least annually to
maintain instrument sensitivity and stability. It must be repeated after performing
major maintenance on the mass spectrometer.

In the absence of vendor-specific instructions and acceptance criteria, the following
procedure may be used.

10.3.1.1 Introduce the NaCsl calibration solution (Section 7.5) to the MS at the
flow rate necessary to produce a stable aerosol spray (e.g., 10 uL/min).

10.3.1.2 Scan the MS/MS over the mass range from 20 to 3000 Daltons. Adjust
the source parameters to optimize peak intensity and shape across the
mass range. The exact m/z's for NaCsl calibration are:

Calibration Masses (Daltons)

22.9898 1521.9321
132.9054 1671.8264
172.8840 1821.7206
322.7782 1971.6149
472.6725 2121.5091
622.5667 2271.4033
772.4610 2421.2976
922.3552 2571.1918
1072.2494 2721.0861
1222.1437 2870.9803
1372.0379

10.3.1.3 Mass calibration is judged on the basis of the presence or absence of the
exact calibration masses, e.g., a limit of the number of masses that are
“missed.” Absent vendor-specific instructions, all of the masses from
22.9898 t0 1971.6149 must be present. If peaks above 1971 are missing
or not correctly identified, adjust the MS/MS and repeat the test. Only
after the MS/MS is properly calibrated may standards, blanks, and
samples be analyzed.

Mass spectrometer optimization — Prior to measurements of a given analyte
Group (Table 2, 4, 6, or 8), the mass spectrometer must be separately optimized
for that Group.

10.3.2.1 Using the post-column pump (Section 6.14.1), infuse the CS-3
calibration solution (Table 11 a, b, or c) for the Group of interest.

10.3.2.2 Optimize sensitivity to the daughter m/z's for the high mass compounds
in each Group (Table 3, 5, 7, or 9).
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10.3.2.3 After MS calibration and optimization and LC/MS/MS calibration
(Sections 10.4 and 10.5), MS and LC/MS/MS conditions may not be
altered without verifying calibration (Section 15.2).

10.4  Calibration by isotope dilution — Isotope dilution is used for calibration of each native
compound for which a labeled analog is available. The reference compound for each
native compound is its labeled analog, as listed in Tables 3, 5, 7, and 9. A 5-point
calibration encompassing the concentration range is prepared for each native compound.
The calibration solutions are listed in Table 11.

10.4.1 To calibrate the analytical system by isotope dilution, inject calibration standards
CS-1 through CS-5 (Section 7.7.5 and Table 11). Use the volume shown in
identical to the volume chosen in Section 10.2.1, the procedure in Section 14, and
the optimized operating conditions from Sections 10.1 - 10.3.

10.4.2 For the compounds determined by isotope dilution, the relative response (RR)
(labeled to native) vs. concentration in the calibration solutions (Table 11) is
computed over the calibration range according to the procedures below.
Determine the response of each compound relative to its labeled analog using the
area responses of the daughter m/zs specified in Tables 3, 5, 7, and 9. Use the
labeled compounds listed in the tables as the quantitation reference and the
daughter m/zs of these labeled compounds for quantitation. The area of the
daughter m/z for the native compound is divided by the area of the daughter m/z
of the labeled guantitation reference compound.

Note: Other quantitation references and procedures may be used provided that the results produced are
as accurate as results produced by the quantitation references and procedures described in this method.

10.4.3 Calibrate the native compounds with a labeled analog using the following

equation:
RR="n%
AI Cn
Where:
A, = The area of the daughter m/z for the native compound
A, = The area of the daughter m/z for the labeled compound.
C, = The concentration of the labeled compound in the calibration
standard (Table 11) (ng/mL).
C, = The concentration of the native compound in the calibration

standard (Table 11) (ng/mL).

10.4.4 Compute the average (mean) RR, and the standard deviation and relative
standard deviation (RSD) of the 5 RRs.
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10.5

10.6

10.4.5 Linearity — If the RR for any compound is constant (less than 20% RSD), the
average RR may be used for that compound; otherwise, the complete calibration
curve for that compound must be used over the calibration range.

Calibration by internal standard — Internal standard calibration is applied to determination
of the native compounds for which a labeled compound is not available, and to
determination of the labeled compounds for performance tests and intra-laboratory
statistics (Sections 9.4 and 15.4.4). The reference compound for each native compound
is listed in Table 3, 5, 7, or 9. For the labeled compounds, calibration is performed at a
single concentration using data from the 5 points in the calibration (Section 10.4).

10.5.1 Response factors — Internal standard calibration requires the determination of
response factors (RF) defined by the following equation:

RF — An Cis
Ais Cn
Where:
A, = The area of the daughter m/z for the native compound
Ais = The area of the daughter m/z for the internal standard.
Cis = The concentration of the internal standard (Table 11) (ng/mL).
Cn = The concentration of the native compound in the calibration

standard (Table 11) (ng/mL).

10.5.2 To calibrate the analytical system for compounds that do not have a labeled
analog, and for the labeled compounds, use the data from the 5-point calibration
(Section 10.4 and Table 11).

10.5.3 Compute and store the response factor (RF) for all native compounds that do not
have a labeled analog. Use the labeled compounds and daughter m/zs listed in
Tables 3, 5, 7, and 9 as the quantitation references.

10.5.4 Compute and store the response factor (RF) for the labeled compounds using the
labeled injection internal standard as the quantitation reference, as given in
Tables 3,5, 7, and 9.

10.5.5 Linearity — If the RF for any native compound without a labeled analog or for
any labeled compound is constant (less than 35% RSD), the average RF may be
used for that compound; otherwise, the complete calibration curve for that
compound must be used over the calibration range.

SPE cartridge performance check

In order to be used for extraction of aqueous samples or cleanup of solid-sample extracts,
the performance of the HLB SPE cartridges must be checked at least once for each
manufacturer’s lot of cartridges. This performance check is accomplished by processing
a spiked reagent water sample through the extraction procedure is Section 12 and
analyzing the extract. Separate checks are performed for the acid and base fractions.
Labeled compounds are not added to these check samples before extraction because the
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recovery correction inherent in isotope dilution will mask problems with the cartridges.
Cartridge performance is acceptable if the recoveries of the native analytes are within the
QC acceptance criteria for the OPR in Table 12. Perform this cartridge check as outlined
below. Note — This performance check is performed when a new lot number of cartridges
is purchased.

10.6.1 Acid fraction — Acidify a 1.0-L aliquot of reagent water to pH 2.0 + 0.5. Add 500
mg Na,EDTA (Section 7.4.2) and spike with the Group 1, 2, and 3 native
compounds (Section 7.7.2 and Table 10). Do not spike the labeled compounds.
Process the solution through the SPE HLB procedure for the acid fraction in
Section 12. After processing, spike the solution with the Group 1, 2, and 3
labeled compounds (Section 7.7.3 and Table 10) and complete the analysis per
Sections 12 - 15. Recovery of the native compounds must be within the QC
acceptance crieria for the OPR in Table 12. If the compounds are not recovered
in this range, adjust the elution volumes or reject the cartridge batch.

10.6.2 Base fraction — Adjust the pH a 1.0-L aliquot of reagent water to pH 10.0 + 0.5
and spike with the Group 4 native compounds (Section 7.7.2 and Table 10). Do
not spike the labeled compounds. Process the solution through the SPE HLB
procedure for the base fraction in Section 12. After processing, spike the extract
with the Group 4 labeled compounds (Section 7.7.3 and Table 10) and complete
the analysis per Sections 12 - 15. Recovery of the native compounds must be
within the QC acceptance criteria for the OPR in Table 12. If the compounds are
not recovered in this range, adjust the elution volumes or reject the cartridge
batch.

11.0 Sample Preparation

Sample preparation involves modifying the physical form of the sample so that the analytes can
be extracted efficiently. In general, the samples must be in a liquid form or in the form of finely
divided solids in order for efficient extraction to take place. Table 13 lists the phases and
suggested quantities for extraction of various sample matrices. For samples known or expected to
contain high levels of the analytes, the smallest sample size representative of the entire sample
should be used (see Section 18).

Biosolids and solid samples are prepared per Section 11.4, extracted per Sections 12.3 and 12.4,
and cleaned up using SPE HLB cleanup in Sections 12.1 and 12.2.

Aqgueous samples - Because the analytes may be bound to suspended particles, the preparation of
aqueous samples is depends on the presence of visible particles. Aqueous samples absent visible
particles are prepared per Section 11.3 and processed using SPE HLB cleanup in Sections 12.1
and 12.2.

Agueous samples with visible particles - If visible particles can be seen in aqueous samples they
should be filtered and the solids and aqueous portions of these samples should be extracted and
combined prior to clean up as follows. Filtration of particles - assemble a clean filtration
apparatus (Section 6.6). Apply vacuum to the apparatus, and pour the entire contents of the
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sample bottle through the filter, swirling the sample remaining in the bottle to suspend any
particles. Rinse the sample bottle twice with approximately 5 mL portions of reagent water to
transfer any remaining particles onto the filter. Rinse any particles off the sides of the filtration
apparatus with small quantities of reagent water. Weigh the empty sample bottle to £1 g.
Determine the weight of the sample by difference. Save the bottle for further use. Prepare and
extract the filtrate using the procedure in Section 11.3. Prepare and extract the filter containing
the particles using the same procedure for biosolids and solid samples in Section 11.4, Sections
12.3 and 12.4, and Sections 12.1 and 12.2. These extracts should be combined prior to analysis
(Section 14) or results of separate analysis combined. It should be noted that the judgment of the
analyst must be used to determine the need to analyze samples with visible particles that compose
less than 1 % of the sample weight per Section 11.1.

Procedures for grinding, homogenization, and blending of various sample phases are given in
Section 11.5.

Note: Each sample batch (Section 4.3) is accompanied by a blank and an OPR. If the acid fraction
(Groups 1, 2, and 3) only is to be analyzed then 1 acid blank and OPR must be used. If both the acid
(Groups 1, 2, and 3) and base (Group 4) fractions are to be analyzed, 1 acid blank and OPR as well as 1
base blank and OPR must accompany the batch. If the base fraction (Group 4) only is to be analyzed, a
base blank and OPR must accompany the base batch.

11.1  Determination of solids content

The solids content of the bulk sample is determined from a subsample that is used only for the
solids determination. Separate procedures are used for the solids determination, based on the
sample matrix, as described below.

11.1.1 Aqueous liquids and multi-phase samples consisting of mainly an agueous phase.

11.1.1.1 Dry a GF/A filter (Section 6.6.4) and weigh to three significant figures.
Mix the bulk sample in the original container (e.g., cap the bottle and
shake) and take a 10.0 ¥ 0.2 mL aliquot. Filter that aliquot through the
filter. Dry the filter in an oven for a minimum of 12 hours at 110 vV 5
EC and cool in a dessicator.

11.1.1.2 Weigh the filter and calculate percent solids as follows:

Weight of sample aliquot after drying (g) - weight of filter (g)
10g

% Solids = x 100

11.1.2 Non-aqueous liquids, solids, semi-solid samples, and multi-phase samples in
which the main phase is not aqueous

11.1.2.1 Weigh 5 to 10 g of the bulk sample to three significant figures in a
tared beaker, weighing pan, or other suitable container. Dry for a
minimum of 12 hours at 110 V 5 EC, and cool in a dessicator.
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11.1.2.2 Weigh the dried aliquot and calculate percent solids as follows:
% Solids — W(_elght of sample a!lquot after drylr_1g (9)
Weight of sample aliquot before drying (g)
11.2 Estimation of particle size

11.3

Extraction of a sample matrix is affected by the size of particles in the sample. Ideally,
the particles should be 1 mm or less. The particle size can be estimated using the sample
aliquot filtered or dried in Sections 11.1.1 or 11.1.2. Spread the aliquot on a piece of
filter paper or aluminum foil in a fume hood or glove box. Visually estimate the size of
the particles in the sample. If the size of the largest particles is greater than 1 mm, use
one of the procedures in Section 11.5 to reduce the particle size to 1 mm or less prior to
extraction. If the largest particles are 1 mm or less, proceed with sample preparation,
using the procedures in Section 11.4

Preparation of aqueous samples absent visible particles and corresponding QC samples.

Two separate sample aliquots are required to analyze all of the target analytes in this
procedure: one aliquot is adjusted to pH 2 + 0.5 (Section 11.3.3.1) and the other aliquot
is adjusted to pH 10 + 0.5 (Section 11.3.4.1). Following this pH adjustment, both
aliquots are filtered separately, and the two filtrates are extracted using the SPE HLB
cartridge per Section 12.

11.3.1 Mark the original level of the sample on each of the two sample bottles.
Designate one bottle for the acid fraction and the other for the base fraction.
Weigh each sample plus bottle to the nearest 1 g. If only one sample bottle was
provided, and both the acid and base fractions are to be analyzed, split the sample
in half and place each new aliquot in a separate clean container.

11.3.2 For each sample batch (Section 4.3) to be extracted during the same 12-hour
shift, transfer four 1-L aliquots of reagent water to clean sample bottles or flasks.
Two of these aliquots will serve as method blanks (one for the acid fraction and
one for the base fraction) and the other two aliquots will be used to prepare the
OPR samples (one acid and one base). (If both acid and base fractions are not
required, prepare only the reference matrix aliquots appropriate for the fraction of
interest.)

11.3.3 Acid fraction - typically 500 mL to 1 L

11.3.3.1 Acidify the filtrate for the acid fraction to pH 2.0 + 0.5 with HCI
while swirling or stirring the water. Re-adjust the pH as necessary to
achieve pH 2.0 + 0.5. Maintain the pH above 1.95 to preclude
deuterium-hydrogen exchange on the deuterium-labeled compounds.

11.3.3.2  Spike the acid fraction (Group 1, 2, and 3) native compounds
(Section 7.7.2 and Table 10) into the reagent water aliquot that will
serve as the acid fraction OPR. Acidify the OPR aliquot and the
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114

11.3.3.3

11.3.34

blank aliquot in the same manner as the acid fraction of the field
sample (11.3.3.1).

Spike the acid fraction (Group 1, 2, and 3) labeled compounds
(Section 7.7.3 and Table 10) into the acid fractions of the samples
and QC aliquots.

Add 500 mg NA4AEDTA.2H20 (Section 7.4.2) to each of the acid
fraction samples and QC aliquots. Cap the bottles and mix by
shaking. Allow the sample and QC aliquots to equilibrate for 1 to 2
hours, with occasional shaking. Proceed to Section 12 for sample
extraction.

11.3.4 Base fraction — typically 500 mLto 1 L

11.34.1

11.34.2

11.3.4.3

11.3.4.4

Adjust the pH of the second of the two sample bottles to pH 10.0 +
0.5 with NH,OH while swirling or stirring the water. Re-adjust the
pH as necessary to achieve pH 10.0 + 0.5.

Spike the base fraction (Group 4) native compounds (Section 7.7.2
and Table 10) into the reagent water aliquot that will serve as the
base fraction OPR. Adjust the pH of the OPR aliquot and the blank
aliquot in the same manner as the base fraction of the field sample
(11.3.4.1).

Spike the base fraction (Group 4) labeled compounds (Section 7.7.3

and Table 10) into the base fractions of the samples and QC aliquots.

Cap the bottles and mix by shaking. Allow the sample and aliquots
to equilibrate for 1 to 2 hours, with occasional shaking. Proceed to
Section 12 for sample extraction.

Preparation of solid samples and samples from filtered particles and corresponding QC

samples.

Filtered solids from aqueous samples are treated as solid matrices, regardless of whether
they are pourable liquids or solid materials. Two separate aliquots are required to
analyze all of the target analytes in this procedure. If the particle size estimated in
Section 11.2 exceeds 1 mm, use one of the six size-reduction procedures in Section 11.5

first. Following addition of buffer solutions, one aliquot is adjusted to pH 2 + 0.5 and the

other aliquot is adjusted to pH 11 + 0.5. Following pH adjustment, each aliquot is
extracted separately per Section 12.

11.4.1 Homogenize the sample in its original container, by shaking samples that are
pourable liquids, or by stirring solids in their original container with a clean
spatula, glass stirring rod, or other suitable implement.

26

36



December 2007

877

Method 1694

11.4.2

11.4.3

11.4.4

1145

Using the percent solids data collected in Section 11.1, collect two aliquots of the
well-mixed sample sufficient to provide 1.0 g of dry solids, but do not exceed a
maximum of 5 g wet weight. For biosolids, do not exceed 0.25 g of wet solids.
Place the two sample aliquots in separate clean 50-mL disposable centrifuge
tubes. Designate one of the samples as the acid fraction, the other the base
fraction.

For each sample batch (Section 4.3) to be extracted during the same 12-hour
shift, transfer two 1-g aliquots of peat moss (Section 7.6.3) to clean sample
bottles or flasks. These two peat moss aliquots will be used for the method blank
and the OPR sample for the acid fraction. Transfer two 1-g aliquots of clean
sand (Section 7.6.2) to clean sample bottles or flasks. These two clean sand
aliquots will be used for the method blank and the OPR sample for the base
fraction. (If both acid and base fractions are not required, prepare only the
reference matrix aliquots appropriate for the fraction of interest.)

Acid fraction

11.4.4.1 Add 15 mL of pH 2 phosphate buffer (Section 7.4.1) to the sample,
blank, and OPR. Vortex each for 5 min. Check and adjust the pH to
2.0 + 0.5 with buffer, vortexing the mixture after each addition.
Maintain the pH above 1.95 to preclude deuterium-hydrogen exchange
on the deuterium-labeled compounds.

11.4.4.2 Spike the acid fraction (Group 1, 2, and 3) native compounds (Section
7.7.2 and Table 10) into the peat moss aliquot that will serve as the
acid fraction OPR. Acidify the OPR aliquot and the blank aliquot in
the same manner as the acid fraction of the field sample (11.4.4.1).

11.4.4.3 Spike the acid fraction (Group 1, 2, and 3) labeled compounds
(Section 7.7.3 and Table 10) into the acid fractions of the samples and
QC aliquots.

11.4.4.4 Vortex the samples and QC aliquots. Proceed to Section 12.3 for
extraction of the solids acid fraction.

Base fraction

11.4.5.1 Add 15 mL of reagent water to the sample, blank, and OPR. Vortex
each for 5 min. Adjust the pH of the sample, blank, and OPR aliquots
to 10.0 = 0.5 by adding NH,OH solution dropwise. Vortex for 5 min.
Check and adjust the pH to 10.0 + 0.5 with NH,OH solution, vortexing
the mixture after each addition.

11.4.5.2 Spike the base fraction (Group 4) native compounds (Section 7.7.2 and
Table 10) into one of the QC aliquots. This aliquot will serve as the
OPR. The other will serve as the blank.
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11.4.5.3 Spike the base fraction (Group 4) labeled compounds (Section 7.7.3
and Table 10) into the samples and QC aliquots.
11.4.5.4 Vortex the samples and QC aliquots. Proceed to Section 12.4 for
extraction of the solids base fraction.
11.5 Sample grinding, homogenization, or blending

Samples with particle sizes greater than 1 mm (as determined in Section 11.2) are
subjected to grinding, homogenization, or blending. The method of reducing particle size
to less than 1 mm is matrix-dependent. In general, hard particles can be reduced by
grinding with a mortar and pestle. Softer particles can be reduced by grinding in a Wiley
mill or meat grinder, by homogenization, or in a blender.

1151

11.5.2

1153

1154

1155

Each size-reducing preparation procedure on each matrix must be verified by
running the tests in Section 9.2 before the procedure is employed routinely.

The grinding, homogenization, or blending procedures must be carried out in a
glove box or fume hood to prevent particles from contaminating the work
environment.

Grinding — Amorphous and other solids can be ground in a Wiley mill or heavy
duty meat grinder. In some cases, reducing the temperature of the sample to
freezing or to dry ice or liquid nitrogen temperatures can aid in the grinding
process. Grind the sample aliquots in a clean grinder. Do not allow the sample
temperature to exceed 50 EC. Also grind the blank and OPR reference matrix
aliquots using a clean grinder.

Homogenization or blending — Particles that are not ground effectively, or
particles greater than 1 mm in size after grinding, can often be reduced in size by
high speed homogenization or blending. Homogenize and/or blend the particles
or filter for the sample, blank, and OPR aliquots.

After size reduction, return to Section 11.4 for preparation of the sample and QC
aliquots.

12.0 Extraction and Concentration

This method employs solid-phase extraction (SPE) procedures to extract the target analytes from aqueous
samples. Solid samples are extracted using ultrasonic extraction with acetonitrile. The extracts from
solid samples contain significant amount of coextracted interferences which can be removed through the
use of the same SPE procedure employed for the aqueous samples.

12.1

Extraction of agueous samples absent visible particles, and cleanup of extracts from filtered
solids, solids and biosolids samples.

Extraction of both the acid and base fractions of aqueous samples involve many of the same
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12.2

steps, beginning with the conditioning of the SPE cartridges.

12.1.1

12.1.2

12.1.3

1214

12.1.5

12.1.6

Assemble the SPE extraction apparatus and attach the SPE HLB cartridges
(Section 6.5.7).

Condition an SPE HLB cartridge by eluting it with 20 mL of methanol, and 6 mL
of reagent water. Discard these eluants. When extracting the base fraction of a
sample, the conditioning steps stop here. Do not let the cartridge go dry at any
point during the conditioning process.

When extracting the acid fraction of a sample, complete the cartridge conditioning
step by eluting the cartridge with 6 mL reagent water at pH 2.0 = 0.5. Discard this
eluant.

Using the SPE cartridge appropriate for the sample fraction (acid or base), load the
sample prepared as described in Sections 11.3.3.4 or 11.3.4.4 onto the cartridge at a
flow rate of 5-10 mL/min. Extraction of a 1-L aqueous sample will take 100-200
minutes, thus use of a multi-position extraction manifold is desirable.

Once the entire sample has passed through the cartridge, wash the acid fraction
cartridge with 10 mL of reagent water to remove the EDTA. Do not wash the
cartridge for the base fraction.

Dry the cartridges for either fraction under vacuum for approximately 5 min.

Cartridge elution

1221

12.2.2

Acid fraction

12.2.1.1 Elute the analytes with 12 mL methanol. Initiate the elution by vacuum
and complete the elution by gravity. Collect the eluant in a clean
centrifuge tube.

12.2.1.2 If triclocarban and triclosan are analytes of interest, elute these two
analytes with 6 mL of acetone:methanol (1:1). Combine with the
methanol eluant.

12.2.1.3 Proceed with concentration of the extract (Section 12.5).

Base fraction

12.2.2.1 Elute the analytes with 6 mL methanol followed by 9 mL of 2% formic
acid solution (Section 7.4.3.1). Initiate the elution by vacuum and
complete the elution by gravity. Collect the eluant in a clean centrifuge
tube.

12.2.2.2 Proceed with concentration of the extract (Section 12.5).

12.3  Acid extraction of solid samples
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12.4

12.3.1

12.3.2

12.3.3

12.34

12.3.5

12.3.6

12.3.7

Add 20 mL acetonitrile to the solid sample and the QC aliquots, sonicate for 30
min, and centrifuge for approximately 5 min at approximately 3000 rpm.

Decant the extracts (supernatants) of the sample and the QC aliquots into separate,
clean 250-mL round-bottom flasks.

Add 15 mL of phosphate buffer (Section 7.4.1) to the sample and the QC aliquots.
Adjust to pH 2.0 + 0.5 with HCI. Vortex to resuspend the solids. Check and
adjust the pH to 2.0 + 0.5 with buffer, vortexing the mixture after the addition.

Perform a second extraction by repeating Sections 12.3.1 and 12.3.2, adding the
extracts to their respective flasks.

For the third extraction, add 15 mL of acetonitrile only to each of the tubes.
Sonicate and centrifuge the tubes, and decant the supernatants into their respective
round-bottom flasks.

If particles are visible in the extract, filter through a 110-mm or larger GF/A filter.
Using squeeze bottles, rinse the filter three times with reagent water, followed by
three rinses with acetonitrile.

Proceed with concentration of the acid extract (Section 12.6) followed by SPE in
12.1and 12.2.

Base extraction of solid samples

12.4.1

12.4.2

12.4.3

12.4.4

12.4.5

12.4.6

Add 20 mL acetonitrile to the solid sample and QC aliquots, sonicate for 30 min,
and centrifuge for approximately 5 min at approximately 3000 rpm.

Decant the extracts (supernatants) of the sample and QC aliquots into separate,
clean 250-mL round-bottom flasks.

Add 15 mL of reagent water to the sample and QC aliquots. Add NH,OH
dropwise to the sample and QC aliquots to pH 10.0 + 0.5. Vortex to resuspend the
solids. Check and adjust the pH to 10.0 + 0.5 with NH,OH, vortexing the
mixture after the addition.

Perform a second extraction by repeating Sections 12.4.1 and 12.4.2, adding the
extracts to their respective flasks.

For the third extraction, add 15 mL of acetonitrile only to the centrifuge tubes.
Sonicate and centrifuge the tubes, and decant the supernatants into the round-
bottom flasks.

If particles are visible in the extract, filter through a 110-mm or larger GF/A filter.
Using squeeze bottles, rinse the filter three times with reagent water, followed by
three rinses with acetonitrile.
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125

12.6

12.4.7 Proceed with concentration of the base extract (Section 12.6) followed by SPE in
Section 12.1 and 12.2.

Concentration of aqueous sample extracts

Extracts from the acid and base fractions of aqueous samples are concentrated separately to
near dryness and the solvent exchanged to methanol, as described below. This same
procedure is used to concentration the extracts of solid samples after they have been
subjected to the SPE HLB cleanup procedure in Sections 12.1 - 12.2.

12.5.1 Concentrate the extract to near dryness under a gentle stream of nitrogen in a water
bath held at 50 = 5 °C.

12.5.2 Add 3 mL of methanol to the concentrated acid and base extracts, including the
blank and OPR aliquots.

12.5.3 Spike the acid extracts with the labeled injection acid internal standards and the
base extracts with the labeled injection base internal standard (Table 10).

12.5.4 Bring the acid and base extracts to a final volume of 4.0 £ 0.1 mL with 0.1%
formic acid solution (Section 7.4.3.2). Vortex to mix.

12.5.5 If visible particles are present in the extract, or if the extract is cloudy, filter
through a 0.2-um filter (Section 6.6.5.

12.5.6 Transfer 1 mL of each extract to an LC/MS/MS autosampler vial for analysis.
Store the remaining 3 mL of extract as backup in a refrigerator. (Other proportions
of the extract may be used as long as sensitivity is not compromised).

12.5.7 Proceed to Section 14 for analysis.
Concentration of the solid sample extracts

Extracts from the acid and base fractions of solid samples are concentrated separately prior
to cleanup and the extracts are reconstituted into aqueous solutions that are processed
through the aqueous sample SPE HLB extraction procedures (Sections 12.1 - 12.2) as a
cleanup step.

12.6.1 Concentrate the extracts from the acid and base fractions of the solid samples and
QC aliquots separately, to a final volume of 20 - 30 mL by rotary evaporation at 50
°C. Do not allow the extracts to go dry.

12.6.2 Immediately after concentration, add 200 mL of reagent water and 500 mg of
NA4EDTA.2H20 to the acid fraction extract. Swirl to mix.

12.6.3 Immediately after concentration, add 200 mL of reagent water to the base fraction
extract. Check that the pH is 10.0 + 0.5. If necessary, adjust dropwise with
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NH.OH solution. Swirl to mix.

12.6.4 Proceed to Section 13 for cleanup of the extracts of all solid samples and associated
QC aliquots.

13.0 Extract Cleanup

As noted in Section 12.6, the extracts from all solid samples are subjected to cleanup using the same SPE
procedure used to extract aqueous samples. In essence, the solvent extract is reconstituted with reagent
water and the pH adjusted to that appropriate for the analytes of interest. The reconstituted sample is
processed through the same SPE procedure and the final extract is concentrated and prepared for
instrumental analysis. Because the volume of the reconstituted solid sample extract is about 200 mL, the
SPE cleanup will take significantly less time than the extraction of a 1-L water sample. Therefore, it is not
recommended that aqueous sample extractions and cleanup of solid sample extracts be performed
simultaneously on the same extraction manifold.

13.1 The acid fraction extract of each solid sample in Section 12.6.2 is processed through the
SPE procedure, beginning at Section 12.1.1 and proceeding through Section 12.2.1.3.
Process the associated QC aliquots (blank and OPR) through the cleanup procedure as well.

13.2  The base fraction extract of each solid sample in Section 12.6.3 is processed through the
SPE procedure, beginning at Section 12.1.1 and proceeding through Section 12.1.6, and
12.2.2.1 through 12.2.2.2, but omitting Sections 12.1.3 and 12.1.5. Process the associated
QC aliquots (blank and OPR) through the cleanup procedure as well.

13.3  After completing the SPE cleanup, concentrate the acid and base extracts of solid samples
and QC aliquots separately per Section 12.5 and proceed to Section 14 for analysis.

14.0 LC/MS/MS Analysis

14.1 Establish the same operating conditions established and optimized in Section 10.1 - 10.3
for the calibration appropriate to the fraction and Group to be analyzed. Analysis is
performed using positive electrospray ionization (ESI+) for the acid fraction Group 1 and 2
analytes and the base fraction Group 4 analytes. Analysis is performed by ESI- for the acid
fraction Group 3 analytes. Retention times (RTs), parent-daughter transitions,
guantitation references, method detection limits, and minimum levels of quantitation for
Groups 1, 2, 3, and 4 are given in Tables 3, 5, 7, and 9, respectively.

14.2 Inject the volume of the concentrated extract specific to the Group into the LC/MS/MS
instrument. The volume injected must be identical to the volume chosen in Section
10.2.1 and used for calibration in Section 10.3.1.

14.2.1 Start the gradient according to the program appropriate for the Group (see Table
2, 4, 6, or 8 for recommended conditions). Start data collection prior to elution
of the first analyte.

32
42



December 2007

883

Method 1694

14.2.2 Monitor the daughter m/z's for each analyte throughout its retention time
window. Where known, monitor m/z's associated with interferents expected to
be present.

14.2.3 Stop data collection after elution of the last analyte in each Group. Return the
gradient to the initial mixture for analysis of the next sample extract or standard.

15.0 System and Laboratory Performance

15.1

15.2

15.3

At the beginning of each 12-hour shift during which analyses are performed, LC/MS/MS
system performance and calibration are verified for all native and labeled compounds.
For these tests, analysis of the CS-3 calibration verification (VER) standard (Section
7.7.5 and Table 11) must be used to verify all performance criteria. Adjustment and/or
recalibration (Section 10) must be performed until all performance criteria are met. Only
after all performance criteria are met may samples, blanks, IPRs, and OPRs be analyzed.

Calibration verification

15.2.1 Inject the VER (CS-3) calibration standard (Table 10) for the Group being
analyzed using the procedure in Section 14.

15.2.2 The LC peak representing each native and labeled compound in the VER
standard must be present with a S/N of at least 10; otherwise, the LC/MS/MS
system must be adjusted and the verification test repeated.

15.2.3 Compute the concentration of the native compounds that have labeled analogs by
isotope dilution and the concentration of the native compounds that do not have
labeled analogs and of the labeled compounds by the internal standard technique.
These concentrations are computed based on the calibration data in Section 10.

15.2.4 For each compound, compare the concentration with the calibration verification
limit in Table 12. If all compounds meet the acceptance criteria, calibration has
been verified and analysis of standards and sample extracts may proceed. If,
however, any compound fails its respective limit, the measurement system is not
performing properly. In this event, prepare a fresh calibration standard or correct
the problem and repeat the verification (Section 15.2) tests, or recalibrate
(Section 10).

Retention time
15.3.1The retention times of the native and labeled compounds in the verification test
(Section 15.2) must be within + 15 seconds of the respective retention times in the

most recent calibration verification standard.

15.3.2 If the retention time of any compound is not within the limits specified, the LC is
not performing properly. In this event, adjust the LC operating conditions and

33
43



884

December 2007 Method 1694
repeat the verification test (Section 15.3) or recalibrate (Section 10), or replace the
LC column and either verify calibration or recalibrate.
15.4 Ongoing precision and recovery

15.5

15.4.1 Analyze the extracts of both the acid and base fractions of the ongoing precision
and recovery (OPR) aliquots prior to analysis of samples from the same batch.

15.4.2 Compute the percent recovery of each native compound with a labeled analog by
isotope dilution (Section 10.4). Compute the percent recovery of each native
compound without a labeled analog and of each labeled compound by the
internal standard method (Section 10.5).

15.4.3 For the native and labeled compounds, compare the recovery to the OPR limits
given in Table 12. If all compounds meet the acceptance criteria, system
performance is acceptable and analysis of blanks and samples may proceed. If,
however, any individual concentration falls outside of the range given, the
extraction/concentration processes are not being performed properly for that
compound. In this event, correct the problem, re-prepare, extract, and clean up
the sample batch and repeat the ongoing precision and recovery test (Section
15.4).

15.4.4 If desired, add results that pass the specifications in Section 15.4.3 to initial and
previous ongoing data for each compound in each matrix. Update QC charts to
form a graphic representation of continued laboratory performance. Develop a
statement of laboratory accuracy for each compound in each matrix type by
calculating the average percent recovery (R) and the standard deviation of
percent recovery (Sg). Express the accuracy as a recovery interval from R ! 2S5
to R + 2Sg. For example, if R = 95% and Si = 5%, the accuracy is 85 to 105%.

Blank — Analyze the method blank extracted with each sample batch immediately
following analysis of the OPR aliquot to demonstrate that there is no contamination or
carryover from the OPR analysis. If native compounds will be carried from the OPR into
the method blank, analyze one or more aliquots of solvent between the OPR and the
method blank. Results of analysis of the method blank must meet the specifications in
Section 9.5.2 before sample analysis may begin.

16.0 Qualitative Determination

A native or labeled compound is identified in a standard, blank, or sample when the criteria in
Sections 16.1 through 16.2 are met.

16.1

The signal-to-noise ratio (S/N) at the LC peak maximum for each native compound at its
daughter m/z must be greater than or equal to 2.5 for each compound detected in a
sample extract, and greater than or equal to 10 in CALs and VER samples for parent to
daughter transition except S/N of 3 in CS-1.
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16.2  The retention time of the peak for a native compound must be within + 15 seconds of its
RT in the most recent CS-3 standard (Table 11).

16.3 Because of compound RT overlap and the potential for interfering substances, it is
possible that all of the identification criteria (Sections 16.1 - 16.2) may not be met. If
identification is ambiguous, an experienced spectrometrist (Section 1.5) must determine
the presence or absence of the compound.

16.4 If the criteria for identification in Sections 16.1 - 16.2 are not met, the compound has not

been identified and the result for that compound may not be reported or used for
permitting or regulatory compliance purposes. If interferences preclude identification, a
new aliquot of sample must be analyzed. Refer to Section 18 for guidance.

17.0 Quantitative Determination

17.1

17.2

Isotope dilution quantitation

17.1.1 By adding a known amount of a labeled compound to every sample prior to
extraction, correction for recovery of the native analog of that compound can be
made because the native compound and its labeled analog exhibit similar effects
upon extraction, concentration, and chromatography. Relative responses (RRs)
are used in conjunction with the calibration data in Section 10.4 to determine the
concentration in the final extract, as long as labeled compound spiking levels are
constant.

17.1.2 Compute the concentration of each compound in the extract using the RR from
the calibration data (Section 10.4) and following equation:

Cex (ng/mL) ZM
A RR
Where:
Cex = Concentration of the compound in the extract , and the other terms are as
defined in Section 10.4.3

Internal standard quantitation and labeled compound recovery

17.2.1 Compute the concentration of each native compound that does not have labeled
analog and each labeled compound using the RF from the calibration data
(Section 10.5) and the following equation:

C,, (ng/mL) _AC
A, RF
Where:
Cex = Concentration of the compound in the extract, and the other terms are as
defined in Section 10.5.1
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17.3

17.4

17.5

17.6

17.2.2 Using the concentration in the extract determined above, compute the percent
recovery of the labeled compounds using the following equation:

Concentration found (ng/mL)

Recovery (%) = - .
Concentration spiked (ng/mL)

The concentration of a native compound in the solid phase of the sample is computed
using the concentration of the compound in the extract and the weight of the solids, as
follows:

Concentration in solid sample (ng/kg) = _Cexvex

W

S
Where:

Cex = Concentration of the compound in the extract.

Ve = Extract volume in mL.

W; = Sample weight (dry weight) in kg.

If desired, divide the concentration by 1000 to convert ng/kg to pg/kg.

The concentration of a native compound in the aqueous phase of the sample is computed
using the concentration of the compound in the extract and the volume of water extracted,
as follows:

Concentration in aqueous phase (ng/L) = 1000 x (Cex X Vex)
Vs

Where:

Cex = Concentration of the compound in the extract.
Ve = Extract volume in mL.

V, = Sample volume in liters.

If the SICP area at the daughter quantitation m/z for any compound exceeds the
calibration range of the system, dilute the sample extract by the factor necessary to bring
the concentration within the calibration range, adjust the concentration of the labeled
injection internal standard to the original concentration in the extract, and analyze an
aliquot of this diluted extract. If the compound cannot be measured reliably by isotope
dilution, dilute and analyze an aqueous sample or analyze a smaller portion of a solid, or
other sample. Adjust the compound concentration, detection limit, and minimum level of
guantitation to account for the dilution.

Reporting of results

17.6.1 Reporting units and levels
17.6.1.1 Aqueous samples — Report results in ng/L (parts-per-trillion).
17.6.1.2 Samples containing solids (aqueous samples containing visible

particles, solids, soils, sediments, filter cake, compost) — Report results
in pg/kg (parts-per-billion) based on the dry weight of the sample.
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Report the percent solids so that the result may be converted to aqueous
units.

17.6.2 Reporting level

17.6.2.1

17.6.2.2

17.6.2.3

17.6.2.4

17.6.2.5

Report the result for each compound in each sample, blank, or standard
(VER, IPR, OPR) at or above the minimum level of quantitation (ML;

Table 3, 5, 7, or 9) to 3 significant figures. Report the result below the
ML in each sample as <ML (where ML is the concentration at the ML)
or as required by the regulatory authority or permit.

Blanks — Report the result for each compound below the ML but above
the MDL to 2 significant figures. Report results below the MDL as
<MDL (where MDL is the concentration at the MDL) or as required by
the regulatory authority or permit. In addition to reporting results for
the samples and blank(s) separately, the concentration of each
compound in a method blank or field blank associated with the sample
may be subtracted from the results for that sample, or must be
subtracted if requested or required by a regulatory authority or in a
permit.

Results for a compound in a sample that has been diluted are reported at
the least dilute level at which the area at the quantitation m/z is within
the calibration range (Section 17.5).

For a compound having a labeled analog, report results at the least
dilute level at which the area at the quantitation m/z is within the
calibration range (Section 17.5) and the labeled compound recovery is
within the normal range for the method (Section 9.3 and Table 12).

Results from tests performed with an analytical system that is not in
control must not be reported or otherwise used for permitting or
regulatory compliance purposes, but do not relieve a discharger or
permittee of reporting timely results.

18.0 Analysis of Complex Samples

18.1

18.2

Some samples may contain high levels (>1 ug/L; >1 mg/kg) of the compounds of
interest, interfering compounds, and/or polymeric materials. The concentration of
analytes and/or interferences in some extracts may overload the LC column and/or mass

spectrometer.

Analyze a smaller aliquot of the sample (Section 17.5) when the interferences preclude
analysis of the full sample volume or amount. If a smaller aliquot of a solid, biosolid, or
mixed-phase sample is analyzed, attempt to assure that the smaller aliquot is

representative.

37
47



December 2007

888

Method 1694

18.3

18.4

18.5

Perform integration of peak areas and calculate concentrations manually when
interferences preclude computerized calculations.

Signal suppression — Coextracted interferences in the sample may suppress signals for the
compounds of interest. To detect signal suppression, the labeled injection internal
standard(s) must be monitored in the analysis. If the signal for the labeled injection
internal standard is suppressed by more than 30%, as compared to the average signal for
the labeled injection internal standard in the 5-point calibration, the sample must be
further cleaned up and reanalyzed. If the sample cannot be cleaned up further, the sample
or extract must be diluted, and a diluted sample or extract must be analyzed (Section
17.5).

Recovery of labeled compounds — For most samples, recoveries of the labeled
compounds will be similar to those from reagent water or from the alternate matrix
(Section 7.6 and Table 12).

18.5.1 If the recovery of any of the labeled compounds is outside of the normal range
(Table 12), a diluted sample must be analyzed (Section 17.5).

18.5.2 If the recovery of any of the labeled compounds in the diluted sample is outside
of normal range, the calibration verification standard (Section 7.7.5 and Table
11) must be analyzed and calibration verified (Section 15.2).

18.5.3 If the calibration cannot be verified, a new calibration must be performed and the
original sample extract reanalyzed.

18.5.4 If calibration is verified and the diluted sample does not meet the limits for
labeled compound recovery, this method does not apply to the sample being
analyzed and the result may not be reported or used for permitting or regulatory
compliance purposes. In this case, alternate extraction and cleanup procedures in
this method or an alternate LC column must be employed to resolve the
interference. If all cleanup procedures in this method and an alternate LC
column have been employed and labeled compound recovery remains outside of
the normal range, extraction and/or cleanup procedures that are beyond this scope
of this method will be required to analyze the sample.

19.0 Pollution Prevention

19.1

19.2

Pollution prevention encompasses any technique that reduces or eliminates the quantity
or toxicity of waste at the point of generation. Many opportunities for pollution
prevention exist in laboratory operation. EPA has established a preferred hierarchy of
environmental management techniques that places pollution prevention as the
management option of first choice. Whenever feasible, laboratory personnel should use
pollution prevention techniques to address waste generation. When wastes cannot be
reduced at the source, the Agency recommends recycling as the next best option.

The compounds in this method are used in extremely small amounts and pose little threat
to the environment when managed properly. Standards should be prepared in volumes
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19.3

consistent with laboratory use to minimize the disposal of excess volumes of expired
standards.

For information about pollution prevention that may be applied to laboratories and
research institutions, consult Less is Better: Laboratory Chemical Management for Waste
Reduction, available from the American Chemical Society's Department of Governmental
Relations and Science Policy, 1155 16th Street NW, Washington DC 20036, 202/872-
4477.

20.0 Waste Management

21.0

20.1

20.2

20.3

20.4

The laboratory is responsible for complying with all Federal, State, and local regulations
governing waste management, particularly the hazardous waste identification rules and
land disposal restrictions, and to protect the air, water, and land by minimizing and
controlling all releases from fume hoods and bench operations. Compliance is also
required with any sewage discharge permits and regulations. An overview of
requirements can be found in Environmental Management Guide for Small Laboratories
(EPA 233-B-98-001).

Samples at pH <2, or pH >12 are hazardous and must be neutralized before being poured
down a drain, or must be handled as hazardous waste.

The compounds in this method decompose above 500 EC. Low-level waste such as
absorbent paper, tissues, animal remains, and plastic gloves may be burned in an
appropriate incinerator. Gross quantities (milligrams) should be packaged securely and
disposed of through commercial or governmental channels that are capable of handling
toxic wastes.

For further information on waste management, consult The Waste Management Manual
for Laboratory Personnel and Less is Better-Laboratory Chemical Management for
Waste Reduction, available from the American Chemical Society's Department of
Government Relations and Science Policy, 1155 16th Street N.W., Washington, D.C.
20036.

Method Performance

Method 1694 was validated and preliminary data were collected in a single laboratory (Reference
2). Performance data are given in Table 14.
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23.0 Tables and Flowchart

Table 1. Names and CAS Registry numbers for pharmaceuticals and personal-care products (PPCPSs)
determined by isotope dilution and internal standard HPLC/MS/MS

Compound | CAS Registry | Labeled analog | CAS Registry
Acetaminophen 103-90-2 | **C,-">N-Acetaminophen
Albuterol 18559-94-9 | Albuterol-d;
Ampicillin 69-53-4
Anhydrochlortetracycline (ACTC) 4497-08-9

Anhydrotetracycline (ATC) 4496-85-9

Azithromycin 83905-01-5

Caffeine 58-08-2 | *Cs-Caffeine
Carbadox 6804-07-5

Carbamazepine 298-46-4

Cefotaxime 63527-52-6

Chlortetracycline (CTC) 57-62-5

Cimetidine 51481-61-9

Ciprofloxacin 85721-33-1 | °C5-N-Ciprofloxacin
Clarithromycin 81103-11-9

Clinafloxacin 105956-97-6

Cloxacillin 61-72-3

Codeine 76-57-3

Cotinine 486-56-6 | Cotinine-ds;
Dehydronifedipine 67035-22-7

Demeclocycline 127-33-3

Digoxigenin 1672-46-4

Digoxin 20830-75-5

Diltiazem 42399-41-7

1,7-Dimethylxanthine 611-59-6

Diphenhydramine 58-73-1

Doxycycline 564-25-0

Enrofloxacin 93106-60-6
4-Epianhydrochlortetracycline 158018-53-2

(EACTC)

4-Epianhydrotetracycline (EATC) 4465-65-0

4-Epichlortetracycline (ECTC) 14297-93-9

4-Epioxytetracycline (EOTC) 14206-58-7

4-Epitetracycline (ETC) 23313-80-6

Erythromycin 114-07-8

Erythromycin anhydrate 59319-72-1 | “*C,-Erythromycin anhydrate
Flumequine 42835-25-6

Fluoxetine 54910-89-3 | Fluoxetine-ds
Gemfibrozil 25812-30-0 | Gemfibrozil-dg
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Compound CAS Registry | Labeled analog CAS Registry
Ibuprofen 15687-27-1 | **C,-Ibuprofen
Isochlortetracycline (ICTC) 514-53-4

Lincomycin 154-21-2

Lomefloxacin 98079-51-7

Metformin 657-24-9 | Metformin-dg
Miconazole 22916-47-8

Minocycline 10118-91-8

Naproxen 22204-53-1 | *C-Naproxen-d,
Norfloxacin 70458-96-7

Norgestimate 35189-28-7

Ofloxacin 82419-36-1

Ormetoprim 6981-18-6

Oxacillin 66-79-5

Oxolinic acid 14698-29-4

Oxytetracycline (OTC) 79-57-2

Penicillin V 87-08-1

Penicillin G 61-33-6

Ranitidine 66357-35-5

Roxithromycin 80214-83-1

Sarafloxacin 98105-99-8
Sulfachloropyridazine 80-32-0

Sulfadiazine 68-35-9

Sulfadimethoxine 122-11-2

Sulfamerazine 127-79-7

Sulfamethazine 57-68-1 | *Cq-Sulfamethazine
Sulfamethizole 144-82-1

Sulfamethoxazole 723-46-6 | *Cg-Sulfamethoxazole
Sulfanilamide 63-74-1

Sulfathiazole 72-14-0

Tetracycline (TC) 60-54-8

Thiabendazole 148-79-8 | Thiabendazole-dg
Triclocarban 101-20-2 | BCq-Triclocarban
Triclosan 3380-34-5 | °Cy,-Triclosan
Trimethoprim 738-70-5 | °C;-Trimethoprim
Tylosin 1401-69-0

Virginiamycin 11006-76-1

Warfarin 81-81-2 | Warfarin-ds

Other standards

Unlabeled compound spiked into sample and used for recovery correction

Meclocycline

Labeled injection internal standard spiked into sample extract prior to injection into LC/MS/MS

13C,-Atrazine

3Ce-2,4,5-Trichlorophenoxyacetic acid

(°Ce-TCPAA)
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Table 2. Group 1 — Acidic extraction, positive electrospray ionization (ESI+) instrument conditions

Instrument Waters 2690 HPLC or Waters 2795 HPLC, Micromass Quattro Ultima MS/MS
LC Column Waters Xtera C18, 10.0 cm, 2.1 mm i.d., 3.5 um patrticle size

lonization Positive lon Electrospray

Acquisition MRM mode, unit resolution

Injection Volume

15 pL

LC Gradient Program LC Flow Rate General LC Conditions
Time (mL/min) Column Temp 40 °C
(min) Flow Mixture® Gradient

95% Solvent A 0.15-0.30
0.0 5% Solvent B 0.150 1 Flow Rate mL/min
95% Solvent A
4.0 5% Solvent B 0.250 6 Max Pressure 345 Bar
12% Solvent A Autosampler tray o
225 88% Solvent B 0.300 6 temperature 4°c
23.0 100% Solvent B 0.300 6 MS Conditions
26.0 100% Solvent B 0.300 6 Source Temp 140°C
95% Solvent A . R
26.5 5% Solvent B 0.150 6 Desolvation Temp 350°C
95% Solvent A Cone / Desolvation 80 L/hr/
330 5% Solvent B 0.150 6 Gas Rate 400 L/hr

Solvent A = 0.3% Formic Acid and 0.1% Ammonium Formate in HPLC water
Solvent B = 1:1 Acetonitrile:Methanol
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Table 3. Group 1 acidic extraction, positive electrospray ionization (ESI+) compound retention times (RTs), parent-daughter transitions,
quantitation references, method detection limits, and minimum levels of quantitation.

Parent- Detection limits and minimum levels

daughter Water (ng/L) | Other (ng/kg) | Extract (ng/®@L)

Analyte RT (min) m/zs Quantitation reference MDL | ML [ DL | ML | MDL | ML
Group 1 Analytes Extracted Under Acidic Conditions and Analyzed Using Positive Electrospray lonization (+) ESI
Native compounds

Sulfanilamide 2.5 190.0 - 155.8 | °Cq-Sulfamethazine 8.9 50 48 200 2.2 12.5
Cotinine 2.8 177.0-98.0 | Cotinine-d; 3.4 5 1.1 5 0.9 1.25
Acetaminophen 4.6 152.2 - 110.0 | C,-">N-Acetaminophen 27 200 35 200 6.7 50
Sulfadiazine 6.0 251.2 - 156.1 | B°Cq-Sulfamethazine 0.4 5 2.7 10 0.1 1.25
1,7-Dimethylxanthine 6.9 181.2 - 124.0 | C,-Caffeine 120 500 270 1000 30 125
Sulfathiazole 7.7 256.3 - 156.0 | “°Cq-Sulfamethoxazole 0.5 5 1.9 50 0.1 1.25
Codeine 8.3 300.0 - 152.0 13C3-Trimeth0prim 1.5 10 3.4 10 0.4 2.5
Sulfamerazine 8.7 265.0 - 156.0 | “°Cq-Sulfamethazine 0.3 2 14 5 0.1 0.5
Lincomycin 9.3 407.5-126.0 | C5-Trimethoprim 0.8 10 4.7 10 0.2 2.5
Caffeine 9.3 195.0 - 138.0 | °C; Caffeine 15 50 5.4 50 3.6 12.5
Sulfamethizole 10.0 271.0 - 156.0 | B°C¢-Sulfamethoxazole 0.4 2 0.88 5 0.1 0.5
Trimethoprim 10.0 291.0 - 230.0 | *C;-Trimethoprim 1.1 5 3.3 10 0.3 1.25
Thiabendazole 10.0 202.1-175.1 | Thiabendazole-dg 0.7 5 2.1 10 0.2 1.25
Sulfamethazine 10.1 279.0 - 156.0 | B°Cq-Sulfamethazine 0.6 2 0.83 5 0.2 0.5
Cefotaxime 10.2 456.4 - 396.1 | °C4-Trimethoprim 10 20 18 50 2.5 5
Carbadox 10.5 263.2 - 231.2 13C3-Trimeth0prim 2.3 5 2.1 10 0.6 1.25
Ormetoprim 10.5 275.3 - 259.1 | *C;-Trimethoprim 0.3 2 0.50 2 0.1 0.5
Norfloxacin 10.7 320.0 - 302.0 | *C; ®°N-Ciprofloxacin 28 50 15 50 7.0 12.5
Sulfachloropyridazine 10.8 285.0 - 156.0 | *C¢-Sulfamethazine 1.2 5 1.9 5 0.3 1.25
Ofloxacin 10.8 362.2 - 318.0 | °C; °N-Ciprofloxacin 1.8 5 34 10 0.4 1.25
Ciprofloxacin 10.9 332.2 - 314.2 | °C; ®°N-Ciprofloxacin 5.1 20 8.1 20 1.3 5
Sulfamethoxazole 11.2 254.0 - 156.0 | ©°Cq-Sulfamethoxazole 0.4 2 1.2 5 0.1 0.5
Lomefloxacin 11.2 352.2 - 308.1 | *C; ®°N-Ciprofloxacin 4.9 10 4.4 10 1.2 25
Enrofloxacin 11.5 360.0 - 316.0 | °C; °N-Ciprofloxacin 5.2 10 3.1 10 1.3 25
Sarafloxacin 11.9 386.0 - 299.0 | *C; ®°N-Ciprofloxacin 170 200 -- 200 42 12.5
Clinafloxacin 12.1 366.3 - 348.1 | °C; °N-Ciprofloxacin 6.9 20 14 50 1.7 5
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Parent- Detection limits and minimum levels

daughter Water (ng/L) | Other (ng/g) | Extract (ng/®L)
Analyte RT (min) m/zs Quantitation reference MDL | ML | MDL | ML MDL ML
Digoxigenin 12.6 391.2 - 355.2 | **Cs-Trimethoprim 5.7 20 9.4 20 1.4 5
Oxolinic acid 13.1 261.8 - 243.8 | *C5-Trimethoprim 0.6 2 0.62 2 0.2 0.5
Sulfadimethoxine 13.2 311.0 - 156.0 | **Ce-Sulfamethoxazole 0.1 1 0.55 2 0.03 0.25
Diphenhydramine 14.5 256.8 - 168.1 | **C5-Trimethoprim 0.4 2 0.66 2 0.1 0.5
Penicillin G 14.6 367.5 - 160.2 | **Cs-Trimethoprim 2.4 10 13 50 0.6 25
Azithromycin 14.8 749.9 - 591.6 | **Cs-Trimethoprim 1.3 5 1.6 5 0.3 1.25
Flumegine 15.2 262.0 - 173.7 | *C5-Trimethoprim 2.7 5 1.4 5 0.7 1.25
Ampicillin 15.3 350.3 - 160.2 | **Cs-Trimethoprim -- 5 -- 5 -- 1.25
Diltiazem 15.3 415.5-178.0 | *Cs-Trimethoprim 0.6 2 0.30 2 0.2 0.25
Carbamazepine 15.3 237.4-194.2 | *Cs-Trimethoprim 1.4 5 1.6 5 0.4 1.25
Penicillin V 15.4 383.4 - 160.2 | **Cs-Trimethoprim 4.4 20 19 50 1.1 5
Erythromycin 15.9 734.4 - 158.0 | *C,-Erythromycin -- 1 -- 2 -- 0.25
Tylosin 16.3 916.0 - 772.0 | °C,-Erythromycin anhydrate 13 50 8.1 50 3.2 5
Oxacillin 16.4 434.3-160.1 | *Cs-Trimethoprim 3.3 10 9.4 20 0.8 25
Dehydronifedipine 16.5 3455 - 284.1 | *C5-Trimethoprim 0.6 2 0.41 2 0.2 0.5
Digoxin 16.6 803.1 - 283.0 | **Cs-Trimethoprim -- 50 -- 100 -- 12.5
Fluoxetine 16.9 310.3 - 148.0 | Fluoxetine-ds 3.7 10 2.8 10 0.9 1.25
Cloxcillin 16.9 469.1 - 160.1 | *Cs-Trimethoprim 4.3 10 9.2 20 0.1 25
Virginiamycin 17.3 508.0 - 355.0 | **Cs-Trimethoprim 3.6 10 3.4 10 0.9 25
Clarithromycin 17.5 748.9 - 158.2 | **C,-Erythromycin anhydrate | 1.0 5 1.2 5 0.3 1.25
Erythromycin anhydrate 17.7 716.4 - 158.0 | **C,-Erythromycin anhydrate 0.4 2 0.46 2 0.1 0.25
Roxithromycin 17.8 837.0 - 679.0 | *C,-Erythromycin anhydrate | 0.2 1 0.22 1 0.05 0.25
Miconazole 20.1 417.0-161.0 | *Cs-Trimethoprim 1.3 5 0.90 5 0.3 1.25
Norgestimate 21.7 370.5 - 124.0 | **C5-Trimethoprim 2.5 10 14 10 0.6 25

Labeled compounds spiked into each sample
Cotinine-d, 2.8 180.0-79.9 | BC; Atrazine
3¢C,-">N-Acetaminophen 45 155.2 - 111.0 | °C, Atrazine
3¢, Caffeine 9.3 198.0 - 140.0 | ®C; Atrazine
Thiabendazole-dg 9.8 208.1 - 180.1 | **C; Atrazine
B3C,-Trimethoprim 10.0 294.0 - 233.0 | °C, Atrazine
3Ce Sulfamethazine 10.1 285.1 - 162.0 | **C; Atrazine
3C; PN-Ciprofloxacin 10.9 336.1 - 318.0 | **C; Atrazine
BCe-Sulfamethoxazole 11.2 260.0 - 162.0 | **C; Atrazine
BC,-Erythromycin 15.9 736.4 - 160.0 | **C; Atrazine
46
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Parent- Detection limits and minimum levels
daughter Water (ng/L) | Other (®g/g) | Extract (ng/®L)

Analyte RT (min) m/zs Quantitation reference MDL | ML | MDL | ML MDL ML
Fluoxetine-ds 16.8 315.3 - 153.0 | °C, Atrazine

B3C,-Erythromycin anhydrate 17.7 718.4 - 160.0 | **C; Atrazine

Injection internal standard
13 . 219.5-176.9
C; Atrazine 15.9 (134.0) External standard
47
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Table 4. Group 2 — Acidic extraction positive electrospray ionization (ESI+) instrument conditions

Instrument
LC Column
lonization

Acquisition

Injection Volume

Waters 2690 HPLC or Waters 2795 HPLC, Micromass Quattro Ultima MS/MS

Waters Xtera C18, 10.0 cm, 2.1 mm i.d., 3.5 pm patrticle size

Positive lon Electrospray

MRM mode, unit resolution

5puL

LC Gradient Program LC Flow General LC Conditions
Time Rate Column Temp 40 °C
(min) Flow Mixture® (mL/min) Gradient

10% Solvent A 0.20-0.23
0.0 90% Solvent B 0.20 ! Flow Rate mL/min
10% Solvent A
1.0 90% Solvent B 0.20 6 Max Pressure 345 Bar
40% Solvent A Autosampler tray o
18.0 60% Solvent B 023 6 temperature ac
90% Solvent A .
20.0 10% Solvent B 0.23 6 MS Conditions
90% Solvent A R
24.0 10% Solvent B 0.23 6 Source Temp 120°C
10% Solvent A . R
24.3 90% Solvent B 0.20 6 Desolvation Temp 400°C
o8 10% Solvent A 0.20 6 Cone / Desolvation 70 L/hr/
90% Solvent B ' Gas Rate 450 L/hr

! solvent A =1:1 acetonitrile:methanol, with 5 mM Oxalic Acid
Solvent B = HPLC H,0, with 5 mM Oxalic Acid
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Table 5. Group 2 acidic extraction positive electrospray ionization (ESI+) compound retention times (RTs), parent-daughter transitions,
guantitation references, method detection limits, and minimum levels of quantitation.

Parent- Detection limits and minimum levels
RT daughter Water (ng/L) | Other (ng/g) | Extract (ng/ulL)
Analyte (min) m/zs Quantitation reference MDL | ML [ MDL | ML MDL ML
Group 2 Analytes Extracted Under Acidic Conditions and Analyzed Using Positive Electrospray lonization (+) ESI.
Native compounds
Minocycline 5.1 458.0 - 441.0 | Thiabendazole-dg 51 200 -- 200 13 50
Epitetracycline 8.1 445.2 - 410.2 | Thiabendazole-dg 3.6 20 8.6 20 0.9 5
Epioxytetracycline (EOTC) 8.6 461.2 - 426.2 | Thiabendazole-dg 4.1 20 18 50 1.0 5
Oxytetracycline (OTC) 9.4 461.2 - 426.2 | Thiabendazole-dg 2.1 20 2.2 20 0.5 5
Tetracycline (TC) 9.9 445.2 - 410.2 | Thiabendazole-dg 1.9 20 2.8 20 0.5 5
Demeclocycline 11.7 465.0 - 430.0 | Thiabendazole-dg 6.6 50 7.9 50 1.7 12.5
Isochlortetracycline (ICTC) * 11.9 479.0 - 462.2 | Thiabendazole-dg 1.7 20 3.5 20 0.4 5
Epichlortetracycline (ECTC) * 12.0 479.0 - 444.0 | Thiabendazole-dg 7.7 50 26 100 1.9 125
Chlortetracycline (CTC) 14.1 479.0 - 444.0 | Thiabendazole-dg 1.2 20 2.3 20 0.3 5
Doxycycline 16.7 445.2 - 428.2 | Thiabendazole-dg 2.8 20 2.3 20 0.7 5
Epianhydrotetracycline (EATC) 17.0 426.8 - 409.8 | Thiabendazole-dg 7.7 50 14 50 1.9 125
Anhydrotetracycline (ATC) 18.8 426.8 - 409.8 | Thiabendazole-dg 4.6 50 7.1 50 1.2 125
Epianhydrochlortetracycline (EACTC) 20.7 461.2 - 444.0 | Thiabendazole-dg 28 200 23 200 7.0 50
Anhdrochlortetracycline (ACTC) 22.1 461.2 - 444.0 | Thiabendazole-dg 5.2 50 11 50 1.3 125
Labeled compound spiked into each sample
Thiabendazole-dg 7.0 | 208.1-180.1 | °C, Atrazine | | | |
Injection internal standard
3¢, Atrazine 10.5 219('153;_107)6'9 External standard
1. Isochlortetracycline (ICTC) is reported as the sum ICTC + ECTC due to a common transition ion.
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Table 6. Group 3 — Acidic extraction negative electrospray ionization (ESI-) instrument conditions

Instrument Waters 2690 HPLC or Waters 2795 HPLC, Micromass Quattro Ultima MS/MS
LC Column Waters Xtera C18MS, 10.0 cm, 2.1 mm i.d., 3.5 um patrticle size
lonization Negative lon Electrospray
Acquisition MRM mode, unit resolution
Injection Volume 15 uL
LC Gradient Program LC Flow General LC Conditions
Time Rate
(min) Flow Mixture® (mL/min) Gradient Column Temp 40°C
60% Solvent A, .
0.0 40% Solvent B 0.2 1 Flow Rate 0.200 mL/min
60% Solvent A,
0.5 40% Solvent B 0.2 6 Max Pressure 345 Bar
7.0 100% Solvent B 0.2 6 Autosampler tray 4°C
temperature
12.5 100%Solvent B 0.2 6 MS Conditions
60% Solvent A, .
12.7 40% Solvent B 0.2 6 Source Temp 100°C
60% Solvent A, . R
16.0 40% Solvent B 0.2 1 Desolvation Temp 350°C
Cone / Desolvation 50L/hr /
Gas Rate 300 L/hr

1. Solvent A =0.1% Ammonium Acetate and 0.1% Acetic Acid in HPLC water
Solvent B = 1:1 MethanolAcetonitrile
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Table 7. Group 3 acidic extraction negative electrospray ionization (ESI-) compound retention times (RTs), parent-daughter transitions,
guantitation references, method detection limits, and minimum levels of quantitation

Detection limits and minimum levels
RT Parent- daughter Water (ng/L) | Other (®g/g) | Extract (ng/®L)
Analyte (min) m/zs Quantitation reference MDL | ML [ MDL | ML MDL ML
Group 3 Analytes Extracted Under Acidic Conditions and Analyzed Using Negative Electrospray lonization (-) ESI.

Native compounds
Naproxen 6.7 228.9 - 168.6 ¥C-Naproxen-d; 3.9 10 6.1 20 1.0 2.5
Warfarin 7.1 307.0-117.0 Warfarin-ds 0.9 5 1.6 5 0.2 1.25
Ibuprofen 8.4 205.1 - 161.1 B3C,-Ibuprofen 6.0 50 11 50 15 12.5
Gemfibrozil 9.5 249.0-121.0 Gemfibrozil-dg 0.8 5 1.2 5 0.2 1.25
Triclocarban 9.6 312.9-159.7 B¥Cq-Triclocarban 2.1 10 2.7 10 0.5 25
Triclosan 9.7 286.8 - 35.0 BCyp-Triclosan 92 200 56 200 23 50

Labeled compounds spiked into samples
¥C-Naproxen-d; 6.6 232.9 - 168.6 BCs-TCPAA
Warfarin-ds 7.0 312.0 - 161.0 BCs-TCPAA
B3C,-Ibuprofen 8.5 208.2 - 163.1 BCs-TCPAA
Gemfibrozil-dg 9.5 255.0 - 121.0 PCs-TCPAA
“Cg-Triclocarban 9.6 318.9 - 159.7 PCs-TCPAA
BCyp-Triclosan 9.7 298.8 - 35.0 BCs-TCPAA

Injection Internal Standard
BCe-TCPAA | 49 | 2588-200.7 | External standard
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Table 8. Group 4 — Basic extraction positive electrospray ionization (ESI+) instrument conditions

Instrument
LC Column
lonization

Acquisition

Purge Solvent

Waters 2690 HPLC or Waters 2795 HPLC, Micromass Quattro Ultima MS/MS
Waters Atlantis HILIC, 10 cm, 2.1 mm i.d., 3.0 um patrticle size

Positive lon Electrospray

MRM mode, unit resolution

100% CH3CN (changed from H,0)

Injection Volume 2.0 uL
LC Gradient Program LC Flow General LC Conditions
Time Rate
(min) Flow Mixture® (mL/min) Gradient Column Temp 40 °C
2% Solvent A .
0.0 98% Solvent B 0.25 1 Flow Rate 0.25 mL/min
30% Solvent A
5.0 70% Solvent B 0.25 6 Max Pressure 345 Bar
30% Solvent A Autosampler tray o
120 70% Solvent B 0.25 6 temperature a°c
2% Solvent A .
125 98% Solvent B 0.25 6 MS Conditions
2% Solvent A R
16.0 98% Solvent B 0.25 6 Source Temp 120°C
Desolvation Temp 350°C
Cone / Desolvation 70L/hr /
Gas Rate 400 L/hr

1. Solvent A =0.1% Acetic Acid/Ammonium Acetate Buffer
Solvent B = Acetonitrile
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Table 9. Group 4 basic extraction positive electrospray ionization (ESI+) compound retention times (RTs), parent-daughter transitions,
guantitation references, method detection limits, and minimum levels of quantitation

Parent- Detection limits and minimum levels
RT daughter Quantitation reference Water (ng/L) | Other (ng/g) | Extract (ng/®L)
Analyte (min) mizs MDL | ML [mMDL | ML | MDL | ML
Group 4 Analytes Extracted Under Basic Conditions and Analyzed Using Positive Electrospray lonization (+) ESI
Native compounds
Cimetidine 6.9 | 253.1-159.0 | Albuterol-d; 0.6 2 0.78 2 0.2 0.5
Albuterol 9.4 | 240.0 - 148.0 | Albuterol-d; 0.9 2 0.39 2 0.2 0.5
Ranitidine 10.3 | 315.0-175.9 | Albuterol-ds 0.7 2 1.1 2 0.2 0.5
Metformin 11.0 | 131.1-60.1 | Metformin-dg 23 100 38 100 5.8 25
Labeled compounds spiked into samples
Albuterol-d; 9.4 | 243.0-151.0 | Cotinine-ds
Metformin-dg 11.0 | 285.1-162.0 | Cotinine-ds
Injection internal standard
Cotinine-d; 5.9 | 180.0-79.9 | External standard
13C3-Atrazine 2.0 213'153;1_107)6'9 External Standard
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Table 10. Nominal concentrations of native compounds, labelled compounds, and instrument internal

standard solutions *

Compound Name Spiking .solution Typlcﬁ:t?)ms(;%n;lzplkm
concentration (ug/mL) (ng)
Native compound spike solutions for acid (Typical spiking volume
extracted analytes (Groups 1 and 3) into sample: 30 puL)
Acetaminophen 100 3000
Azithromycin 2.5 75
Caffeine 25 750
Carbodox 2.5 75
Carbamazapine 2.5 75
Cefotaxime 10 300
Clarithromycin 2.5 75
Cloxacillin 5 150
Codeine 5 150
Cotinine 25 75
Dehydronifedipine (Oxidized Nifedipine) 1 30
Diphenhydramine 1 30
Diltiazem 0.5 15
Digoxin 25 750
Digoxigenin 10 300
Erythromycin 0.5 15
Flumequine 25 75
Fluoxetine 25 75
Lincomycin 5 150
Miconazole 25 75
Norgestimate 5 150
Ormetoprim 1 30
Oxacillin 5 150
Oxolinic acid 1 30
Penicillin G 5 150
Penicillin V 5 150
Roxithromycin 0.5 15
Sulfachloropyridazine 25 75
Sulfadiazine 2.5 75
Sulfadimethoxine 0.5 15
Sulfamerazine 1 30
Sulfamethazine 1 30
Sulfamethizole 1 30
Sulfamethoxazole 1 30
Sulfanilamide 25 750
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Spiking solution

Typical amount spiked

Compound Name concentration (ug/mL) mto(izr)nple
Sulfathiazole 25 75
Thiabendazole 2.5 75
Trimethoprim 2.5 75
Tylosin 10 300
\irginiamycin 5 150
1,7-Dimethylxanthine 250 7500
Ampicillin 2.5 75
Ciprofloxacin 8.75 263
Clinafloxacin 10 300
Enrofloxacin 5 150
Lomefloxacin 5 150
Norfloxacin 25 750
Ofloxacin 25 75
Sarafloxacin 22.8 684
Gemfibrozil 25 75
Ibuprofen 25 750
Naproxen 5 150
Triclocarban 5 150
Triclosan 100 3000
Warfarin 25 75
Native compound spike solutions for (Typical spiking volume
tetracyclines (Group 2) into sample: 200 uL)
Tetracycline (TC) 0.5 100
Oxytetracycline (OTC) 0.5 100
Doxycycline 0.5 100
Chlortetracycline (CTC) 0.5 100
Anhydrochlortetracycline (ACTC) 1.25 250
Anhydrotetracycline (ATC) 1.25 250
4-Epianhydrochlortetracycline (EACTC) 5 1000
4-Epianhydrotetracycline (EATC) 1.25 250
4-Epichlortetracycline (ECTC) 1.25 250
4-Epioxytetracycline (EOTC) 0.5 100
4-Epitetracycline (ETC) 0.5 100
Isochlortetracycline (ICTC) 0.5 100
Demeclocycline 1.25 250
Minocycline 5 1000
Native compound spike solutions for base (Typical spiking volume
extracted analytes (Group 4) into sample: 15 L)
Albuterol 1 15
Cimetidine 2 30
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Spiking solution

Typical amount spiked

Compound Name concentration (ug/mL) mto(iz;r)nple
Metformin 100 1500
Ranitidine 2 30

Labeled compound solutions for acid (Typical spiking volume
extracted analytes (Groups 1, 2 and 3) into sample: 100 pL)
Meclocycline 8 800
d;o-Carbamazepine-10,11-epoxide 2 200
ds-Cotinine 2 200
ds-Fluoxetine 1 100
ds-Gemfibrozil 1 100

3¢, ®N-Acetaminophen 4 400
13Ce-Sulfamethoxazole 1 100

3¢, ds-Naproxen 3 300
13¢C-Triclocarban 0.5 50
13C,-Trimethoprim 1 100
ds-Thiabendazole 1 100
3C,-Caffeine 3 300
13¢,-Erythromycin 1 100
3Cy,-Triclosan 4 400
ds-Warfarin 1 100
13¢c-Sulfamethazine 1 100

3¢5, °N-Ciprofloxacin 4 400
13C5-Ibuprofen 4 400

Labeled compound solutions for base (Typical spiking volume
extracted analytes (Group 4) into sample: 100 uL)
ds-Albuterol 1 100
ds-Metformin 4 400
Instrument internal standard solutions for (Typical spiking volume
acid extracted analytes (Groups 1, 2 and 3) into extract: 80 uL)
13C,-Atrazine 25 200
13C6-2,4,5-Trichlorophenoxyacetic acid 25 200
Instrument internal standard solutions for (Typical spiking volume
base extracted analytes (Group 4) into extract: 100 uL)
13C,-Atrazine 2 200
d;-Cotinine 2 200

1. See Sections 7.8 — 7.9 for solution details
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Tables 11a-c. Concentrations of calibration solutions (ng/mL)

Table 11a Concentrations of calibration standards for Group 1 and Group 3 compounds (ng/mL) (Acid

extraction, positive and negative ESI). CS=calibration standard.

Compound cs-1 CS-2 CS-3 (VER) CS-4 CS-5
Acetaminophen 50 150 750 2500 10000
Azithromycin 1.25 3.75 18.7 62.5 250
Caffeine 12.5 37.5 187. 625 2500
Carbadox 1.25 3.75 18.7 62.5 250
Carbamazapine 1.25 3.75 18.7 62.5 250
Cefotaxime 5 15 75 250 1000
Clarithromycin 1.25 3.75 18.7 62.5 250
Cloxacillin 25 7.5 37.5 125 500
Codeine 25 7.5 375 125 500
Cotinine 1.25 3.75 18.7 62.5 250
Dehydronifedipine (Oxidized Nifedipine) 0.5 1.5 7.5 25 100
Diphenhydramine 0.5 1.5 7.5 25 100
Diltiazem 0.25 0.75 3.74 125 50
Digoxin 12.5 37.5 187 625 2500
Digoxigenin 5 15 75 250 1000
Erythromycin 0.25 0.75 3.7 12.5 50
Erythromycin anhydrate 0.25 0.75 3.74 12.5 50
Flumequine 1.25 3.75 18.7 62.5 250
Fluoxetine 1.25 3.75 18.7 62.5 250
Lincomycin 2.5 7.5 37.5 125 500
Miconazole 1.25 3.75 18.7 62.5 250
Norgestimate 2.5 7.5 375 125 500
Ormetoprim 0.5 1.5 7.5 25 100
Oxacillin 25 7.5 37.5 125 500
Oxolinic acid 0.5 1.5 7.5 25 100
Penicillin G 2.5 7.5 375 125 500
Penicillin V 5 15 75 250 1000
Roxithromycin 0.25 0.75 3.7¢ 125 50
Sulfachloropyridazine 1.25 3.75 18.7 62.5 250
Sulfadiazine 1.25 3.75 18.7 62.5 250
Sulfadimethoxine 0.25 0.75 3.7¢ 12.5 50
Sulfamerazine 0.5 1.5 7.5 25 100
Sulfamethazine 0.5 1.5 7.5 25 100
Sulfamethizole 0.5 1.5 7.5 25 100
Sulfamethoxazole 0.5 15 7.5 25 100
Sulfanilamide 12.5 37.5 187.5 625 2500
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Compound Cs-1 CS-2 CS-3 (VER) CS-4 CS-5
Sulfathiazole 1.25 3.75 18.7 62.5 250
Thiabendazole 1.25 3.75 18.7 62.5 250
Trimethoprim 1.25 3.75 18.7 62.5 250
Tylosin 5 15 75 250 1000
Virginiamycin 25 7.5 375 125 500
1,7-Dimethylxanthine 125 375 1870 6250 25000
Ampicillin 1.25 3.75 18.7 62.5 250
Ciprofloxacin 4.4 13.1 65.6 218. 875
Clinafloxacin 5 15 75 250 1000
Enrofloxacin 2.5 7.5 37.5 125 500
Lomefloxacin 25 7.5 37.5 125 500
Norfloxacin 12.5 375 187 625 2500
Ofloxacin 1.25 3.75 18.7 62.5 250
Sarafloxacin 114 34.2 171 570 2280
Gemfibrozil 1.25 3.75 18.7 62.5 250
Ibuprofen 12.5 37.5 187 625 2500
Naproxen 2.5 7.5 375 125 500
Triclocarban 25 7.5 37.5 125 500
Triclosan 50 150 750 2500 10000
\Warfarin 1.25 3.75 18.7 62.5 250
Labeled compounds

ds-Cotinine 50 50 50 50 50
ds-Fluoxetine 25 25 25 25 25
ds-Gemfibrozil 25 25 25 25 25
13¢,, ®N-Acetaminophen 100 100 100 100 100
13Ce-Sulfamethoxazole 25 25 25 25 25
3C-da-Naproxen 75 75 75 75 75
13C¢-Triclocarban 12.5 12.5 125 125 12.5
3C3-Trimethoprim 25 25 25 25 25
de-Thiabendazole 25 25 25 25 25
13C;-Caffeine 75 75 75 75 75
3C-Erythromycin 25 25 25 25 25
13C,,-Triclosan 90 90 90 90 90
ds-Warfarin 25 25 25 25 25
¥Cs-Sulfamethazine 25 25 25 25 25
3¢3, N-Ciprofloxacin 100 100 100 100 100
*Cs-Ibuprofen 100 100 100 100 100
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Compound CS-1 CS-2 CS-3 (VER) CS-4 CS-5
Instrument internal standards

13cs-Atrazine 50 50 50 50 50
13C6-2,4,5-Trichlorophenoxyacetic acid 50 50 50 50 50

Table 11b Concentrations of calibration standards for Group 2 compounds (ng/mL) (Acid extraction,

positive ESI). CS=calibration standard.

Compound name Cs-1 Cs-2 CS-3 (VER) Cs-4 CSs-5
Tetracycline (TC) 5 12.5 25 50 150
Oxytetracycline (OTC) 5 12.5 25 50 150
Doxycycline 5 12.5 25 50 150
Chlortetracycline (CTC) 5 12.5 25 50 150
Anhydrochlortetracycline (ACTC) 12.5 31.25 62.5 125 375
Anhydrotetracycline (ATC) 12.5 31.25 62.5 125 375
4-Epianhydrochlortetracycline (EACTC) 50 125 250 500 1500
4-Epianhydrotetracycline (EATC) 12.5 31.2 62.5 125 375
4-Epichlortetracycline (ECTC) 12.5 31.2 62.5 125 375
4-Epioxytetracycline (EOTC) 5 12.5 25 50 150
4-Epitetracycline (ETC) 5 12.5 25 50 150
Isochlortetracycline (ICTC) 5 12.5 25 50 150
Demeclocycline 12.5 31.2 62.5 125 375
Minocycline 50 125 250 500 1500
Labeled compounds

ds-Cotinine 50 50 50 50 50
ds-Fluoxetine 25 25 25 25 25
de-Gemfibrozil 25 25 25 25 25
3¢,, ®N-Acetaminophen 100 100 100 100 100
3Cs-Sulfamethoxazole 25 25 25 25 25
3¢, ds-Naproxen 75 75 75 75 75
BCe-Triclocarban 12.5 12.5 12.5 125 12.5
3C5-Trimethoprim 25 25 25 25 25
ds-Thiabendazole® 25 25 25 25 25
Yca-Caffeine 75 75 75 75 75
3C,-Erythromycin 25 25 25 25 25
3Cyp-Triclosan 90 90 90 90 90
ds-Warfarin 25 25 25 25 25
Ce-Sulfamethazine 25 25 25 25 25
13¢5, *N-Ciprofloxacin 100 100 100 100 100
3Cs-lbuprofen 100 100 100 100 100
Instrument internal standards
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Compound name CS-1 CS-2 CS-3 (VER) CS-4 CS-5
BCa-Atrazine 50 50 50 50 50
13C6-2,4,5-Trichlorophenoxyacetic acid 50 50 50 50 50

1. Note: The Group 2, acid extracted positive ESI (tetracyclines) contains the same labeled compounds as
for Group 1 and 3, acid extracted positive and negative ESI, yet the only labeled compounds used in
This minimizes the work
required to prepare solutions. Some of those surrogates are used to quantify the Group 1 and 2 and some
Group 3 in separate runs of the same extract. This is not a requirement.

determination of the Group 2 are Thiabendazole-d6 and 13C3-Atrazine.

Table 11c Concentrations of calibration standards for Group 4 (ng/mL) compounds (Base extraction,

positive ESI). CS=calibration standard.

Compound name Cs-1 Cs-2 CS-3 (VER) Cs-4 CS-5
Albuterol 0.25 0.75 3.75 12.5 50
Cimetidine 0.5 15 7.5 25 100
Metformin 25 75 375 1250 5000
Ranitidine 0.5 15 7.5 25 100
Labeled compounds
ds-Albuterol 25 25 25 25 25
ds-Metformin 100 100 100 100 100
Instrument internal standards
SCa-Atrazine 50 50 50 50 50
ds-Cotinine 50 50 50 50 50
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Table 12. QC acceptance criteria for PPCPs in VER, IPR, OPR, and samples.

IPR
VER RSD X OPR Labeled compound
Compound (%) (%) (%) (%) recovery in samples (%0)
Acetaminophen 70 -130 30 | 55-108 | 50-120
Albuterol 70-130 30 | 55-120 | 50- 133
Ampicillin 70- 130 70| 6-180 | 5-200
Anhydrochlortetracycline (ACTC) 70- 130 30 | 55-121 | 50- 135
Anhydrotetracycline (ATC) 70 - 130 30| 8-127 | 7-141
Azithromycin 70 - 130 30 | 36-108 | 33-120
Caffeine 70 - 130 30 | 55-111 | 50- 124
Carbadox 70 - 130 30 | 36-130 | 33-144
Carbamazepine 70-130 30 | 23-123 | 21-137
Cefotaxime 70-130 36| 9-168 | 8-186
Chlortetracycline (CTC) 70-130 31|49-155 | 45-172
Cimetidine 70 - 130 471 6-108 | 5-120
Ciprofloxacin 70-130 30 | 55-108 | 50-120
Clarithromycin 70-130 30| 8-139 | 8-154
Clinafloxacin 70-130 37| 6-180 | 5-200
Cloxacillin 70- 130 30| 6-180 | 5-200
Codiene 70- 130 30 | 37-116 | 34-129
Cotinine 70 - 130 30 | 55-112 | 50- 124
Dehydronifedipine 70 -130 30 | 47-108 | 42-120
Demeclocycline 70 - 130 30| 6-180 | 5-200
Digoxigenin 70 - 130 30| 8-165| 8-183
Digoxin 70- 130 45| 6-133 | 5-148
Diltiazem 70- 130 48 | 13-108 | 11-120
1,7-Dimethylxanthine 70-130 30 | 55-124 | 50 - 138
Diphenhydramine 70 - 130 30 | 53-108 | 48-120
Doxycycline 70-130 30 [ 24-149 | 22 - 166
Enrofloxacin 70- 130 30 | 55-113 | 50-125
4-Epianhydrochlortetracycline (EACTC) | 70 - 130 30 | 20-108 | 18- 120
4-Epianhydrotetracycline (EATC) 70 - 130 30| 6-180| 5-200
4-Epichlortetracycline (ECTC) 70 - 130 30 | 55-135 | 50- 150
4-Epioxytetracycline (EOTC) 70 - 130 30 | 55-127 | 50- 142
4-Epitetracycline (ETC) 70 -130 30 | 55-156 | 50-173
Erythromycin hydrate 70-130 30 | 55-142 | 50 - 158
Flumequine 70 - 130 30 | 39-180 | 36-200
Fluoxetine 70 - 130 30 | 54-112 | 49-125
Gemfibrozil 70 - 130 30 | 55-108 | 50-120
Ibuprofen 70-130 30 | 55-108 | 50 - 120
Isochlortetracycline (ICTC) 70-130 30| 6-180 | 5-200
Lincomycin 70-130 60| 6-108 | 5-120
Lomefloxacin 70-130 33 | 19-180 | 17 - 200
Metformin 70-130 30 | 55-134 | 50 - 149
Miconazole 70-130 30 | 29-108 | 27-120
Minocycline 70-130 30| 6-159 | 5-176
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IPR

Naproxen 70-130 30 [ 55-108 | 50-120

Norfloxacin 70 - 130 30 | 55-121 | 50 - 135

Norgestimate 70 -130 30| 39-108 | 36-120

Ofloxacin 70-130 30 | 55-180 | 50- 200

Ormetoprim 70 - 130 30 | 55-108 | 50- 120

Oxacillin 70-130 30| 6-180 | 5-200

Oxolinic acid 70 - 130 30| 46-112 | 42-124

Oxytetracycline (OTC) 70 - 130 30 | 55-165 | 50- 183

Penicillin V 70-130 30| 6-180 | 5-200

Penicillin G 70-130 30| 6-180 | 5-200

Ranitidine 70 - 130 41 | 26 - 144 | 24 - 160

Roxithromycin 70 - 130 30| 42-108 | 38-120

Sarafloxacin 70-130 32 |18-180 | 17 -200

Sulfachloropyridazine 70 - 130 30 | 55-180 | 50-200

Sulfadiazine 70-130 30| 6-180 | 5-200

Sulfadimethoxine 70-130 30 | 55-108 | 50-120

Sulfamerazine 70-130 30 [ 55-133 | 50-148

Sulfamethazine 70-130 30 [ 55-128 | 50-142

Sulfamethizole 70 - 130 30 | 55-108 | 50-120

Sulfamethoxazole 70-130 30 [ 55-108 | 50-120

Sulfanilamide 70 - 130 71| 6-170 5-189

Sulfathiazole 70-130 30 [ 45-108 | 41-120

Tetracycline (TC) 70 - 130 30 | 55-139 | 50 - 155

Thiabendazole 70-130 30 [ 55-108 | 50-120

Triclocarban 70-130 30 | 55-108 | 50-120

Triclosan 70-130 30 [ 55-108 | 50-120

Trimethoprim 70 - 130 30 | 55-114 | 50 - 126

Tylosin 70 - 130 30 | 17-134 | 16 - 149

Virginiamycin 70-130 33| 6-170 | 5-189

Warfarin 70-130 30 [ 55-108 | 50-120

13¢C,-*N-Acetaminophen 70 - 130 30| 6-180 | 5-200 19 — 200
Albuterol-d3 70-130 30| 38-109 | 35-121 39-141
B3C,-Caffeine 70 - 130 46 | 6-180 | 5-200 31 - 200
13¢,-N-Ciprofloxacin 70-130 34| 6-180 | 5-200 37-181
Cotinine-d3 70 - 130 84| 6-108 5-120 5-145
3C,-Erythromycin hydrate 70 - 130 30 | 55-108 | 50 - 120 23-120
Fluoxetine-d5 70 - 130 30| 55-113 | 50 - 126 40 - 148
Gemfibrozil-dé 70 - 130 30| 42-110 | 38-122 21-123
3C4-1buprofen 70 - 130 30 [ 31-109 | 28-122 29 — 127
Metformin-dé 70 - 130 30| 6-127 5-141 5-200
3C-Naproxen-d3 70 - 130 30 | 37-118 [ 34-131 14 -132
13Cﬁ-Squamethazine 70 -130 30 6-141 5-157 12-120
B3Ce-Sulfamethoxazole 70 - 130 30 [ 55-131 | 50 - 146 40 - 129
Thiabendazole-d6 (A Pos) 70-130 30 | 55-132 | 50 - 146 32-140
Thiabendazole-d6 (TCY) 70 - 130 30 | 55-108 | 50- 120 30-132
B3Ce-Triclocarban 70 - 130 30| 6-155 | 5-172 5147
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IPR
13¢,,-Triclosan 70 - 130 30| 6-151 | 5-168 5-153
BC4-Trimethoprim 70 - 130 30 [ 55-162 | 50- 180 50 — 172
Warfarin-d5 70 - 130 30 [ 55-159 | 50- 177 50 — 200
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Table 13. Suggested sample quantities to be extracted for various matrices*

. 5 Percent Quantity
Sample matrix Example solids Phase extracted
Single-phase
Agueous Drinking water
Groundwater No visible
Treated wastewater particles Aqgueous 1000 mL
Solid Dry soil
Filter cake
Compost >20 Solid 1g
Multi-phase
Liquid/Solid
Aqueous/solid? Wet soil 1-30
Untreated effluent 1-5 Aqueous and lg
Municipal sludge 1-30 solid 0.25¢g

1. The quantity of sample to be extracted is adjusted to provide 1 g of solids (dry weight). One liter of aqueous
samples containing 0.1% solids will contain 1 gram of solids. For aqueous samples containing greater than
0.1% solids, a lesser volume is used so that 1 gram of solids (dry weight) will be prepared.

2. 1gofsolids (0.25 g for biosolids), or 5 g wet weight if solids content is <20%.
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Table 14. Performance Data from single laboratory validation.

Solid-Based on 5 samples

Reagent Water-Based on 5 samples

Biosolids-Based on 6 samples

Solids Water Biosolids
Solids Solids Relative Water Water Relative Biosolids Biosolids Relative
Average | Standard | Standard Average Standard Standard Average Standard Standard
Analyte Recovery | Deviation | Deviation | Recovery | Deviation | Deviation [ Recovery | Deviation Deviation
Group 3 acidic extraction ESI-
Warfarin 90.76 5.96 6.57 86.52 3.59 4.15 119.64 13.67 11.42
Ibuprofen 103.16 3.63 3.52 97.43 3.70 3.80 93.82 7.96 8.48
Gemfibrozil 97.94 2.84 2.90 98.11 2.45 2.50 78.35 21.19 27.05
Naproxen 96.57 6.23 6.45 95.41 5.03 5.27 99.94 10.10 10.10
Triclocarban 100.60 2.36 2.34 106.09 4.81 4.53 265.00 190.08 71.73
Triclosan 97.52 6.78 6.95 93.14 3.35 3.60 359.73 500.34 139.09
d5-Warfarin 113.44 8.21 7.23 143.13 8.22 5.74 145.03 23.97 16.52
13C3-lbuprofen 59.25 2.34 3.95 90.20 8.04 8.91 74.30 21.35 28.74
d6-Gemfibrozil 65.37 2.85 4.36 94.94 3.16 3.33 65.80 28.35 43.09
13C-d3-Naproxen 65.52 5.45 8.31 98.95 3.99 4.03 55.18 20.45 37.06
13C6-Triclocarban 20.36 1.38 6.78 100.55 3.10 3.09 54.18 36.10 66.62
13C12-Triclosan 42.75 3.75 8.77 108.28 5.80 5.36 71.62 34.48 48.15
Group 1 acidic extraction ESI+
Acetaminophen 104.50 3.53 3.38 100.85 1.17 1.16 94.25 4,97 5.27
Azithromycin 66.08 11.99 18.15 60.95 6.80 11.15 86.53 25.39 29.34
Caffeine 96.41 10.08 10.45 99.14 6.38 6.44 86.08 5.95 6.91
Carbadox 107.42 3.78 3.52 69.50 7.48 10.76 52.91 13.50 25.52
Carbamazepine 98.84 6.85 6.93 59.14 4.92 8.32 91.50 19.27 21.06
Cefotaxime 122.83 4.32 3.52 71.75 23.92 33.33 173.69 15.86 9.13
Ciprofloxacin 95.76 3.54 3.70 99.66 2.20 2.21 73.93 69.08 93.44
Clarithromycin 54.67 4.07 7.44 106.90 2.64 2.47 69.53 12.17 17.50
Clinafloxacin 172.32 31.99 18.57 76.12 5.13 6.74 171.73 24.34 14.17
Cloxacillin 261.54 15.78 6.03 60.77 3.90 6.42 166.24 11.42 6.87
Codeine 97.65 1.79 1.83 64.66 5.36 8.29 141.78 11.87 8.38
Cotinine 96.04 3.79 3.94 102.27 9.75 9.53 92.34 4.56 4.94
Dehydronifedipine 84.14 6.80 8.09 66.50 7.17 10.78 126.82 13.52 10.66
Diphenhydramine 66.76 2.94 4.40 68.99 8.42 12.20 103.43 20.40 19.73
Diltiazem 66.96 3.47 5.19 55.23 20.89 37.83 160.04 114.83 71.75
Digoxin 92.33 13.28 14.39 52.22 18.64 35.69 22.60 18.11 80.13
Digoxigenin 126.01 1.96 1.55 64.36 8.55 13.28 79.57 11.63 14.61
Enrofloxacin 97.44 11.24 11.54 96.37 7.08 7.34 108.72 6.71 6.17
Erythromycin-H20 136.67 3.12 2.28 113.95 3.09 2.71 100.45 7.46 7.42
Flumequine 151.31 7.43 4.91 91.15 4.08 4.48 92.35 14.79 16.02
Fluoxetine 88.09 16.86 19.14 85.89 4.27 4.97 100.48 19.64 19.55
Lincomycin 55.95 15.38 27.49 17.70 1.70 9.58 198.99 13.38 6.72
Lomefloxacin 179.94 32.28 17.94 106.07 6.19 5.83 79.59 9.63 12.10
Miconazole 51.31 4.73 9.23 73.81 6.50 8.81 55.79 17.71 31.74
Norfloxacin 101.34 6.89 6.80 114.79 5.07 4.41 63.02 7.17 11.37
Norgestimate 58.06 3.52 6.06 48.26 3.61 7.48 49.20 7.61 15.47
65

75



916

December 2007 Method 1694
Ofloxacin 166.98 26.78 16.04 127.81 12.16 9.51 78.44 34.96 44.57
Ormetoprim 64.83 2.86 4.41 66.94 3.44 5.14 78.76 5.96 7.56
Oxacillin 168.38 15.50 9.20 60.02 6.22 10.36 163.73 11.69 7.14
Oxolinic Acid 96.72 2.48 2.56 69.17 6.30 9.10 108.07 12.09 11.19
Penicillin G 214.04 14.66 6.85 58.83 6.77 11.51 99.09 14.24 14.37
Penicillin V 195.93 9.43 4.81 61.80 7.81 12.63 157.80 9.85 6.24
Roxithromycin 61.28 3.61 5.89 85.57 2.23 2.60 83.70 19.61 23.42
Sarafloxacin 146.84 25.89 17.63 87.70 4.25 4.84 108.36 8.57 7.91
Sulfachloropyridazine 158.30 8.72 5.51 115.36 3.88 3.36 90.24 9.86 10.92
Sulfadiazine 158.51 17.49 11.03 80.11 2.33 2.91 107.55 12.80 11.90
Sulfadimethoxine 78.65 3.44 4.37 87.00 2.95 3.39 67.87 9.14 13.46
Sulfamerazine 115.08 13.12 11.40 90.48 1.01 112 136.01 9.46 6.96
Sulfamethazine 119.60 5.59 4.67 100.67 6.19 6.15 103.35 11.96 11.57
Sulfamethizole 75.61 8.69 11.49 93.86 4.52 4.82 70.14 3.00 4.28
Sulfamethoxazole 103.21 2.97 2.88 88.17 3.63 4.12 102.56 12.66 12.34
Sulfanilamide 99.94 29.94 29.96 20.71 0.95 4.59 130.84 8.89 6.79
Sulfathiazole 59.06 3.39 5.74 76.73 3.22 4.20 92.10 8.07 8.76
Thiabendazole 106.47 1.44 1.35 99.83 1.92 1.93 81.89 6.03 7.36
Trimethoprim 103.24 3.23 3.13 80.82 5.65 6.99 98.81 5.35 5.42
Tylosin 60.99 9.93 16.28 103.48 9.59 9.27 47.80 14.56 30.46
Virginiamycin 116.39 10.65 9.15 43.62 15.26 34.99 172.33 42.36 24.58
1,7 DimethylXanthine 100.64 16.81 16.70 95.73 7.16 7.48 137.15 38.02 27.72
13C2-15N-Acetaminophen 258.79 19.66 7.60 112.20 4.48 3.99 137.17 28.54 20.80
13C3-Caffeine 203.04 50.76 25.00 115.82 7.57 6.54 119.47 9.50 7.95
d3-Cotinine 28.08 9.20 32.76 3.20 0.35 10.92 68.57 19.19 27.99
13C3-N15-Ciprofloxacin 66.74 18.81 28.19 144.50 16.99 11.75 132.12 13.74 10.40
13C2-Erythromycin-H20 97.49 7.73 7.93 86.25 2.83 3.28 54.62 13.12 24.03
d5-Fluoxetine 92.68 8.40 9.07 103.69 6.05 5.84 94.67 35.78 37.79
13C6-Sulfamethazine 54.80 7.77 14.17 105.70 11.12 10.52 50.78 7.28 14.35
13C6-Sulfamethoxazole 85.21 9.29 10.90 111.77 9.32 8.34 72.67 10.63 14.63
d6-Thiabendazole 92.75 8.63 9.30 117.76 4.64 3.94 66.75 5.19 7.78
13C3-Trimethoprim 121.40 12.12 9.98 144.35 9.96 6.90 94.08 12.15 12.91
Group 4 basic extraction ESI+
Albuterol 100.43 7.12 7.09 90.04 14.09 15.65 96.58 1.88 1.95
Cimetidine 37.37 10.69 28.60 64.93 12.83 19.75 52.77 14.30 27.09
Metformin 115.61 9.40 8.13 103.72 13.16 12.69 89.06 3.32 3.72
Ranitidine 79.99 13.90 17.37 103.66 22.67 21.87 71.15 7.22 10.15
d3-Albuterol 91.52 8.47 9.25 63.83 2.41 3.78 105.42 19.25 18.26
d6-Metformin 94.38 13.05 13.83 51.66 6.86 13.28 161.13 67.48 41.88
Group 2 acidic extraction ESI+
Chlortetracycline 121.24 6.98 5.75 95.24 22.32 23.44 114.43 45.67 39.91
4-Epichlortetracycline 112.41 8.71 7.75 96.83 15.65 16.16 95.59 32.60 34.11
Anhydrochlortetracycline 92.62 10.43 11.27 102.22 11.51 11.26 50.40 21.73 43.12
4-Epianhydrochlortetracycline 53.57 1.87 3.49 82.28 13.31 16.18 33.88 8.30 24.49
Isochlortetracycline 65.88 5.01 7.61 149.37 16.06 10.75 91.65 25.51 27.83
Demeclocycline 54.53 1.96 3.59 136.58 3.18 2.33 76.03 31.01 40.79
Doxycycline 67.83 2.96 4.36 119.65 1.01 0.85 87.03 34.42 39.55
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Oxytetracycline 112.85 3.12 2.77 148.84 5.76 3.87 74.46 16.46 22.10
4-Epioxytetracycline 119.40 6.94 5.81 122.38 6.25 5.11 83.55 18.09 21.65
Tetracycline 93.41 3.95 4.23 124.79 4.69 3.76 77.98 19.24 24.68
4-Epitetracycline 138.95 3.42 2.46 102.11 4.02 3.94 97.37 37.03 38.03
4-Epianhydrotetracycline 70.11 6.87 9.80 170.82 22.25 13.02 67.87 23.27 34.29
Anhydrotetracycline 50.21 4.13 8.23 98.14 2.50 2.55 86.20 34.27 39.76
d6-Thiabendazole 77.07 4.76 6.18 64.80 3.21 4.95 89.82 15.10 16.81
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Aqueous Sample
Filter, or
Centrifuge + filter

Solid Portion (If required) |
>

Aqueous Portion
Up to 1000 mL

Solid

Up to 1 g dry equivalent, not exceeding 5 g wet

15mL pH 2.0
Phosphate Buffer

Add labeled
compounds, vortex

15 mL water
NH,OH to pH 10.0

Add labeled
compounds, vortex

Adjust to pH 2.0 Adjust to pH 10.0 20 mL CH5CN, 20 mL CH4CN,
with HCI with NH,OH sonicate 30 min, sonicate 30 min,
centrifuge centrifuge
15 mL pH 2.0 Phosphate Buffer 15 mL water NH,OH to pH 10.0

Add labeled
compounds, stir

Add labeled
compounds, stir

h 4

500 mg Na,EDTA

20 mL CHs;CN, vortex
sonicate, centrifuge

20 mL CH3CN, vortex
sonicate, centrifuge

20 mL CHs;CN, vortex
sonicate, centrifuge

Rotary evaporation

Dilute
(200 mL reagent water),
no pH adjustment

500 mg Na,EDTA

20 mL CH;CN, vortex
sonicate, centrifuge

Rotary evaporation

Dilute
(200 mL reagent water)

Check/adjust to pH 10.0

)

SPEHLB 20 cc/lg
condition

Load,
wash 10 mL water,
dry 5 min,
elute with 12 mL MeOH

Acid

‘ Elute with 6 mL acetone:MeOH 1:1

N blowdown,
reconstitute in 3 mL MeOH,

add injection internal standards,
dilute to 4 mL with 0.1% FA buffer,

vortex
\ *) Esi \ \ (+)‘ESI \ \ ) Esi \
Groupl Group2 Group3

SPEHLB 20 cc/l1g
condition

Load,

dry 5 min,
elute with 6 mL MeOH,
9 mL 2% FA in MeOH

Base

vortex

N blowdown,
reconstitute in 3 mL MeOH,
add injection internal standards,
dilute to 4 mL with 0.1% FA buffer,

(+) ESI

Group 4

4

Figure 1 Flow chart for determination of pharmaceuticals and personal-care products by LC/MS/MS
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24.0 Glossary

These definitions and purposes are specific to this method but have been conformed to
common usage to the extent possible.
24.1  Units of weight and measure and their abbreviations

24.1.1 Symbols

EC degrees Celsius
@®L  microliter
®m  micrometer
< less than
> greater than
%  percent
24.1.2 Abbreviations (in alphabetical order)
cm  centimeter
g gram
h hour
ID inside diameter
in. inch
L liter
M Molecular ion
m  mass or meter
mg  milligram
min minute
mL  milliliter
mm  millimeter
m/z  mass-to-charge ratio
N normal; gram molecular weight of solute divided by hydrogen
equivalent of solute, per liter of solution
OD outside diameter
pg picogram
ppb part-per-billion
ppm part-per-million
ppg part-per-quadrillion
ppt part-per-trillion
psig pounds-per-square inch gauge
viv  volume per unit volume
w/v  weight per unit volume

24.2  Definitions and acronyms (in alphabetical order)

Analyte — A pharmaceutical or personal-care product tested for by this method.

The analytes are listed in Table 1.

Calibration standard (CAL) — A solution prepared from a secondary standard
and/or stock solution and used to calibrate the response of the HPLC/MSMS
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instrument.

Calibration verification standard (VER) — The mid-point calibration standard (CS-
4) that is used to verify calibration. See Table 4.

CS-1, CS-2, CS-3, CS-4, CS-5, CS-6 — See Calibration standards and Table 4.

Field blank — An aliquot of reagent water or other reference matrix that is placed in
a sample container in the field, and treated as a sample in all respects, including
exposure to sampling site conditions, storage, preservation, and all analytical
procedures. The purpose of the field blank is to determine if the field or sample
transporting procedures and environments have contaminated the sample.

GPC - Gel permeation chromatograph or gel permeation chromatography

HPLC - High performance liquid chromatograph or high performance liquid
chromatography

Labeled injection internal standard — A labeled spiked into the concentrated extract
immediately prior to injection of an aliquot of the extract into the LC/MS/MS.

Internal standard — a labeled compound used as a reference for quantitation of other
labeled compounds and for quantitation of a native compound other than the
compound of which it is a labeled analog. See Internal standard quantitation.

Internal standard quantitation — A means of determining the concentration of (1) a
naturally occurring (native) compound by reference to a compound other than its
labeled analog and (2) a labeled compound by reference to another labeled
compound.

IPR — Initial precision and recovery; four aliquots of a reference matrix spiked with
the analytes of interest and labeled compounds and analyzed to establish the ability
of the laboratory to generate acceptable precision and recovery. An IPR is
performed prior to the first time this method is used and any time the method or
instrumentation is modified.

Isotope dilution quantitation — A means of determining a naturally occurring
(native) compound by reference to the same compound in which one or more
atoms has been isotopically enriched. In this method, labeled are enriched with
deuterium to produce ?H labeled analogs or carbon-13 to produce **C-labeled
analogs. The labeled analogs are spiked into each sample to allow identification
and correction of the concentration of the native compounds in the analytical
process.

Labeled compound — A molecule in which one or more of the atoms is isotopically
entriched, thereby increasing the mass of the molecule

Laboratory blank — See method blank

Laboratory control sample (LCS) — See Ongoing precision and recovery standard
(OPR)
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Laboratory reagent blank — See method blank
May — This action, activity, or procedural step is neither required nor prohibited.
May not — This action, activity, or procedural step is prohibited.

Method blank — An aliquot of reagent water that is treated exactly as a sample
including exposure to all glassware, equipment, solvents, reagents, internal
standards, and surrogates that are used with samples. The method blank is used to
determine if analytes or interferences are present in the laboratory environment, the
reagents, or the apparatus.

Method detection limit (MDL) — The lowest concentration at which an analyte can
be detected under routine operating conditions (see 40 CFR 136, appendix B).
MDLs are listed in Table 3, 5, 7, and 9.

Minimum level (ML) — The greater of a multiple of the MDL or the lowest
calibration point (see 68 FR 11790, March 12, 2003.) MLs are listed in Tables 3,
5,7,and 9.

MS — Mass spectrometer or mass spectrometry
Must — This action, activity, or procedural step is required.

Native compound — A molecule in which the atoms all have naturally occuring
isotopic abundances

OPR - Ongoing precision and recovery standard (OPR); a method blank spiked
with known quantities of analytes. Also known as a “laboratory control sample”
(LCS). The OPR is analyzed exactly like a sample. Its purpose is to assure that the
results produced by the laboratory remain within the limits specified in this method
for precision and recovery.

Preparation blank — See method blank

Quality control check sample (QCS) — A sample containing all or a subset of the
analytes at known concentrations. The QCS is obtained from a source external to
the laboratory or is prepared from a source of standards different from the source of
calibration standards. It is used to check laboratory performance with test
materials prepared external to the normal preparation process.

Reagent water — water demonstrated to be free from the analytes of interest and
potentially interfering substances at the method detection limit for the analyte.

Relative standard deviation (RSD) — The standard deviation times 100 divided by
the mean. Also termed "coefficient of variation."

RF — Response factor. See Section 10.5

RR — Relative response. See Section 10.4
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RSD - See relative standard deviation

Signal-to-noise ratio (S/N) — The height of the signal as measured from the mean
(average) of the noise to the peak maximum divided by the width of the noise.

Should — Although this action, activity, or procedural step is suggested and not
required, you may be asked to explain why you changed or omitted this action,
activity, or procedural step.

SICP — Selected ion current profile; the line described by the signal at an exact
m/z.

SPE - Solid-phase extraction; an extraction technique in which an analyte is
extracted from an aqueous solution by passage over or through a material capable
of reversibly adsorbing the analyte. Also termed liquid-solid extraction.

Stock solution — A solution containing an analyte that is prepared using a reference
material traceable to EPA, the National Institute of Science and Technology
(NIST), or a source that will attest to the purity and authenticity of the reference
material.

VER - See Calibration verification.
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wTeA & T i g, B ag sfigeen saffe §, e 5t ey v ot 2w B & iy B
Harfi o< a1 IHF v v B smom

e € =ufer, St wrew sl # sl gerEt g0 w1 afr an gan 39 Raag 2, 1w ae s
ﬁﬁﬁq'ﬁﬁm%m.ﬁvwmﬁaﬂﬁmm%ﬁmmﬁrmgmﬂﬁa,wfam,ﬂﬁ-{
ATy yREda daew, iR wafawr wam, @ 9o e, A fRER - 110003 W ur £8w 9% waiw
mscb.cpcb@nic.in T h kharkwal@nic.in 72 aeer af¥, ¥=8ta s Reror 1 e smem ® dmfrs £ 9

ol =9 4 99 e
&Y sfRgEAr
¥ty wor, watao (Foam) sfafiae, 1986 # s ofis s 56t ¥ By vamgrg Reffae far
E[?I'cﬁg. Wﬁi’

432 G1/2020 (L
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1

iR s M wrow—(1) = Radt &1 gafaow (doaw) ddies Rem, 2019 w30 smom
(2) & snfarfis Trares 3 3% SR s £ ardrs & =g

watacor (R s, 1986 #, st § wg dwear 73 e and ddfin wfAfRdT § P Rafafem w
s s st sRenfa £ anof safa:-

w9, L it LIEL]
1 2 3 4
o T A 7. affwa e
"1 }ﬁﬁfﬂ&'ﬁﬂm 00t w7 3w s
wigwn ¥ Fore eftfdver wre) s sl d wow
1 gEwe et / oa #(
) affard foefiec
s 6.0-8.5
) 3 R 27 il A 30
it 250
Engiery 100
frffum 2100
¥ ol P () 10
100% = f2ars ¥ vz 96 W2 ¥ a2 Haedt
W T 1.90% Tercfiftar
if) arffees danftex
AR ATErAT 50
ATEgE AT 10
ot 0.05
* ayfaT 0.05
ot FrEAT 0.06
s offyrsdiT FATE 0.9
sk frRsa 5
T 1000
ok S04 FFT # 1000
TAIILE 2
U ¥ w7 § Aewiy 2
At A 1
¥ Aafirg Frfa 1
AT 5
Higr 3
GIEDS 3
B! | wfEw 2
T M) Cr o) 0.1 -
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STCH 1 T : SRTHRT 3

ATEATEY 0.1
EIEIEED 0.2
am 0.01
e 0.1
woos i za wEE) whtark( 0.05

111y wrar afFary g ddx # ReaRa v @ sait $65Ry aeae ¥ fg

fiF 1 wadt, 2016 t aftg=am 1 F sqam 994F (7) 4 A afREm i
) ) ¥ g, ew ad wrer afa A ) SHEAR) ¥ e e
vty et sl RafRet F s sy araEEt, s arsgee ol 34 e
¥ for g wiferdt Ragd Puifta wom)

Feroqoft:

Aeuadt= yi¥ 737 s Awforadn § g aor Regmo gt o fBer By g,
w1 wivard foofredd ¥ frg Patfe $ o das 51 ogo s & ofim aRei o
sfaT sraar IrAarE % waven # s s (G el sfate) award
FrrETt # i afive ® @ S o6 T s Sl s i sewadt b
HTAT AT

** S wow glieor sréuw (6682-1971 ¥ srgane s fear s

“aftfoes Qe % v i geftaz Yorflee wfian s gears % W ot Ruifs B
FTA

4 #arg g swtal g7 Sy g @t 3, o, wrgdE, s S,
s g7 sgwiTr Fe @ £

+oo « gt i dftarfes zard ¥ wanr vitart gy ol et ¥ R ang
gnfh

w i foow Few / 3% o Fow & et e

forfiex it % R v s freftamngang 3)
FART 15

aregrE R e amy 35

EuEi 30

EEin) 5§

zifega 100

fEarigria 1000

R 200

EIECIC] 100

wiftdrT 2000

T fmTa 1 g g, e g vy Rame 3% & aftw w1t @ iy

. 9y 77 3l FRwbor 3w f it e § ddarifes gafire dediw g e
fAmior gt f waerar gy
g G s wafde A arfer # B ar ardt F o ar a9 w9 @i

fanfex wiwwr ¥ fong difve ) wg /1)

| uffia 6.40
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i, waY et 0.10
il urRrE R At 0.1
iv. Trft e 0.10
v. e 0.01
vi. gREmTEfe 3.20
vii, gfniraréf 0.01
viil, TR 0.20
i, IR 3.20
x. dzifEfe 0.03
xi. e e 0.10
xii. Frdr e 0.80
xiil, AFETT 0.20
xiv. HETgEFa 0.80
xv. AErE A 8.40
xvi, frerai e 1.60
vl AT 0.80
xviil, AFTAITRT 0.40
X AFEAT 0.10
xx. A 0.20
i e 0.02
xii, AR 0.20
xxiii, e e 0.04
v AeriREieE 3.20
woxw. AR 0.02
Yovi. AT T 0.10
souvii, AT 0.64
ocvill, AR TR 0.02
ol BTy 0.20
oo, Fpdreg 0.10
oK, HEATIHL 0.02
i, A2 RTE 0.09
sooxiii, A E AT 0.76
woodv, TR 0.01
ooy, AEARET 0.20
oo prafea 0.03
Yook, FA TETHTA e 3.20
xoouvill, FRradre TR T 0.02
ook, T ETE R 0.03
x|, Fregafs ufie 22.40
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(¥ [-ave 3(i)) HITA 1 AT © HATHTCT 5
xll. BTty 0.20
xlii. Rarmarifa 0.04
ill. T fEsT 0.05
xliv, Fifefea 0.80
wiv, TuEraTEfae 0.40
xvi, Fwifae 0.02
2lvil, Eririy 0.04
xivili, gifrarefies 0.80
xlix. CARTATE fr 192
| v R 0.02
li, TR 0.05
lii, efeimrRe 0.20
liii, TaTHEEETE 0.80
liv. AT 0.01
Iv. =TT R 0.01
W], FCRRAF 0.80
Ivil, T 0.10
Ivill, R 0.10
lix. eRmTE A 0.80
. wet s vfas 0.20
Ixi, RETFA AT 0.05
Ixil, Sfrea T A 0.02
i, StzrArEfaeT 0.08
Ixiv. TR 0.05
Ixv. argafAafie 0.05
bevi, TETEASITE 0.004
vl EATATE R 0.44
Ixviii, T AR 0.10
Ixix. IR 0.72
Ixx. wTEAA o 268
bexi, T 0.80
bexil, AR 0.40
b, BT 0.02
Do, BETR R 0.05
boxv. ATEATATE R 0.40
boevi, Tl TR 0.05
boovil, PR 0.10
bexviil, AR P ofas 6.40
Lexiog, AT 0.20
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book. AT 0.01
bood, A=At 0.20
booii. RZeETT 25.60
Doexill, AT R 0.20
bocxiv. st e 0.20
boocy. sitFRTTRTAA 040
boovi, stFfzraTs e 0.20
boocvil, TFEFR 3.20
booovill, AR R 0.02
hooix, oA 0.20
xe. aiEfaRET 0.80
xol. e 0.02
xeil. Frrreafim 0.02
xciii. Teftaarifaa 0.40
xciv. AFT e 0.40
ey, T 0.02
ovl. FF A A 12.80
xcvii. Rrrrarifae 0.20
xeviil. i 6.40
XCix. HFATEH 6.40
AT E R 288.00

cl. eI Hm 20.00

cii, FeRre i 0.24

clii, RIS 0.24
civ. 2R 17.60
cy. He 392
cvi. HFrarfaa 0.20
cvil, FrgmriiE 0.02
cviii, FErETE R 0.40
cix. fareEfiTE 0.40
cx. rarm e 0.40
cxl, Rfifem 3.20
cxil, FEirasiea 0.40
cxlii, Fredrdiafim 0.17
cxiv. freftaifam 0.40
cxv. TraTmrEfieT 0.40
cxvi, FE s 0.20
cxvil, ZraTwETFaT R 0.01
cxvil, ZTEATFA 0.33
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i |
[T -=vE 3(i)] . WG T TATH | SR 1
exix. FHEmERT 3.20
. i 0.80
ool PR e 0.80. ",

feroqoft: - dfarifE Fafire go wE 7 Swr o By sSron A R g aiie e
w1 3z fAfie wors ¥ F giag e B mo s F1aes aog gem

(67,6991 501 7/12/2018-3fifrz=eg)
farritar &, dyw wlfoa

froqeft; wer P e ¥ wore sanor, A0 |1, @2 3, 99-9E () ¥ fRAiF 19 T, 1986 i
T F1.41. 844 (A1) Trer s fw ¥ s 5 wifdg ae Raiw 26 Rawg, 2019 5
Tt 952 (¥) i sfg=er g denfEa B rr an

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION

New Delhi, the 23rd January, 2020

G.5.R. 44(E)— The following draft of the notification, which the Central Government proposes to issue in
exercise of the powers conferred by sections 6 and 25 of the Environment (Protection) Act, 1986 (29 of 1986) is hereby
published, as required under sub-rule (3) of rule 5 of the Environment (Protection) Rules, 1986, for the information of
the public likely to be affected thereby; and notice is hereby given that the said draft notification shall be taken into
consideration on or afler the expiry of a period of sixty days from the date on which copics of the Gazelte containing
this notification are made available to the public.

Any person interested in making any objections or suggestions on the proposals contained in the draft
notification may forward the same in writing, for consideration of the Central Government within the period specified
above to the Secretary, Ministry of Environment, Forest and Climate Change, Indira Paryavaran Bhawan, Jor Bagh
Road, New Delhi-110003, or send it to Member Sccretary, CPCB and Scientist ‘E’ Ministry at the e-mail address i.e.
msch.cpeb@nic.in and h.kharkwal@nic.in.

Diralt Notification

The Central Government hereby makes the following rules further 10 amend the Environment (Protection)
Rules, 1986, namely:-

1.  Short title and commencement- (1) These rules may be called the Environment (Protection) Amendment Rules,
2019,

(2) They shall come into force on the date of their final publication in the Official Gazette,

2. In the Environment (Protection) Rules, 1986, in Schedule-l, for serial number 73 and the entries relating thereto,
the following serial number and entries shall be substituted, namely:-

5l Iudffstry Farameters Standard
No.
1 2 I 3 4
- Rel LRl A. EFFLUENTSTANDARDS
! an i Ll R s it R
Formulation For final outlet of ETP
(Pharmaceuti Limiting value for concentration (in mg/1 except for pH
and Bio assay)
cal)
i} Compulsory Parameters
pH === 6.0.8.5
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BOD (3 days 27°C) 30 —
CoD 250
TS5 100
TDS 2100
Ol & Grease 10
Bio - Assay Test** 90% Survival of Fish after first 96 hours in 100%
effluent
if) Additional Parameters
Ammonical Nitrogen = 50
Nitrate Mitrogen i~ 10
*** Denzene 03.035
** Toluene 0.05
o0 ylene 2.06
*edpfethylene Chloride 0.g
Phosphates as P 3
Chlorides 1000
| SulphatesasSQ, 1000 ==
Fluoride 2
Sulphides as § 2
Phenolic Compounds |
Total Residual Chlorine 1
[ Zine i 5
Iron 3
Copper 3
Total Chromium 2
Hexavalent Chromium (Cr° ') 0.1
Cyanide 0.1
Arsenic 0.2
Mercury 0.01
Lead 0.1
###* Active Pharmaceutical a3.05
Ingredient {APT)
iii) for final outlet of Industries discharging to CETP
For each Common Effluent Treatment Plant{CETP}, the state Board will prescribe inlet
quality Standards for general parameters, Ammonical Nitrogen and Heavy Metals as per
the design of the Common Effluent Treatment Plant{CETP) and local needs and
conditions. As per notification $.0. 4 (E) dated 1"January, 2016
Note:
ZLD = Zero Liquid Discharge system in Bufk Drug and formulation industry is
considered when treated cffluent meeting the limits prescribed for compulsory
parameters shall be used in Process or Utilities (boiler/ Cooling tower etc.). The reuse of
treated effluent in gardening/ horticulture shall not be considered as ZLI in Bulk Drug
and formulation industries.
*# The Bio assay test shall be conducted as per [S : 6582-1971
Parameters listed as “Additional Parameters” shall be prescribed depending upon the
process and product.
#2¢ [imits shall be applicable to industries those ore wing Benzeme, Toluene, Xylene,
Methylene Chloride, Chlorobenzene.
## ¢+ AP limits shall be applicable for units manufacturing AP1 other than antibiotics.

B. EMISSION STANDARDS from Process Reactor Vents! Tank farm Vents
Parameter Limiting value for concentration (mg/Nm") ]
Chlorine 15 =

| Hydrechloric acid vapour = ]
Ammaonia ! 0
Benzene i 3
Toluene ) 100
Acetonitrile 1000 iy
L Dichloromethane 200
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| Xylene 100
Acetone 2000
C. The total losses of solvent should not be more than 3% of the solvent
consumed.

D. ﬁntihloﬁciuid_qg; in the treated efffuent of Bulk Drug and Formulation
Industry and CETP with membership of Bulk Drug and formufation Units
Individual antibiotic residues will be equal to or less than the values given in the below
table.

Parameter Limiting ¥alue for concentration (pgT)
i.  Amikacin . 6.40
il.  Amoxicillin 0,10
iil.  Amphotericin B 0.01
iv.  Ampicillin 0.10
v.  Anidulafungin 0.01
vi.  Avilamycin .20
vii.  Azithromycin 0.01
vili.  Azlreonam 0.20
ix.  Bacitracin 120
x.  Bedaquiline 0.03
xi.  Benzylpenicillin 0.10
xii.  Capreomycin 0.80
Xii. Cefaclor 0.20
xiv.  Cefadroxil 0.80
xv.  Cefalonium 2.40
| xvi.  Cefaloridine 1.60
xvii.  Cefalothin B 0.80
aviii.  Cefazolin 0.40
xix,  Cefdinir 0.10 |
% Cefepime 0.20
xxi, Cefixime 0.02
axil.  Cefoperazone 0.20
xxiil, Cefotaxime 0,04
XXiv, Cefoxitin 3.20
XXV, Cefpirome 0.02
axvi.  Cefpodoxime 010
axvii,  Cefguinome 0.64
XXV, Ceftaroline 0.02
xxix.  Ceflazidime 020
XXX, Ceflibuten 0.10
axd,  Ceftiofur 0.02
xaxxii.  Ceflobiprole 0.09
XARII. Ceftolozane 0.76
xxxiv.  Cefiriaxone 0.01
xxxy.  Cefuroxime 0.20
xxxvi.  Cephalexin 0.03
oxvii.  Chloramphenicol 3.20
xxxviii.  Ciprofloxacin 0.02
axxix.  Clarithromycin 0.03
xl.  Clavulanic Acid 22.40
xli.  Clinafloxacin 0.20
alii.  Clindamycin 0.04 |
xliti.  Cloxacillin 0.05
xliv. Caolistin 0.80
ilv.  Daptomycin 0.40
xlvi.  Delamanid 0.02
ilvii.  Doripencm 0.04
xEvili. Doxyeyeling 0.50
xlix.  Enramyein g 1.92
— . Enrofloxacin 0.02

1100 |

91



499727/2021/CP 932
10 THE GAZETTE OF INDIA : EXTRAORDINARY [PART H-—SEC. 3(i)]
li.  Erapenem 0.05
lii.  Erythromycin 0.20
lii.  Ethambutol 0.80
liv.  Faropenem 0.01
Iv.  Fidaxomicin 0.01
Ivi.  Florfenicol 0.80
Ivii. Fluconazole 0.10
Iviii.  Flumequine 0.10
lix.  Fosfomycin 0.80
Ix.  Fusidic acid 0.20
Ixi. Gatifloxacin 0.05
Ixii. Gemifloxacin 0.02
Ixiii.  Gentamicin 0.08
Ixiv.  Imipenem 0.05
Ixv.  Tsoniazid 0.05
1xvi, Itraconazole 0.004
Ixvii.  Kanamycin 0.44
Ixwiii. Levofloxacin 0.10
Ixix. Lincomycin 0.72
Ixx.  Ling¢zolid 2.68
lxxi.  Loracarbel 0.80
Ixxii,  Mecillinam 0.40
Ixxiii.  Meropenem 0.02
Lxxiv, Metronidazole 0.05
Ixxw, Minocyeline 0.40
lexvi.  Moxifloxacin 0.05
Ixxvii.  Mupirocin 0.10
Ixxviii,  Malidixic acid £.40
lxxix. Narasin 0.20
Lxxx. Meomycin 0.01 |
Lexxi,  Wetilmicin 0.20
lxxxii,  Nitrofurantoin 25,60
Ixxxiii.  Norfloxacin 0.20
lxxxiv. Ofloxacin 0.20
ey, Onacillin 0.40
lxxxvi.  Omxytetracyeline 0.0
Ixxxvii.  Pefloxacin .20
Ixxxviii,  Phenoxymethylp
enicillin 0.02
Isxxix.  Piperacillin 0.20
x¢.  Polymixin 0.80
XCi. Retapamulin 0.02
xcii.  Rifampicin 0.02
xciii.  Roxithromycin 0.40
iV, Secnidazole 0.40
xCV, Sparfloxacin 0.02
xevi.  Spectinomycin 12,80 |
xcvil.  Spiramycin 0.20
xevili.  Streptomycin 6.40
| xeix.  Sulbactam 6.40
¢, Sulfadiazine 288.00
o, Sulfadimethoxin
i £ 20,040
cii.  Sulfadoxine 0.24
ciii.  Sulfamethoxazol
[ 0.24
civ. Tazobactam 17.60
cv.  Tedizolid 192
cvi,  Teicoplanin 0.20
evii,  Telithromycin 0.02
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evill.  Tetracycline 040
gix.  Thiamphenicel 0.40
¢x.  Tiamulin 0.40
cxi.  Ticarcillin 320
cxii,  Tigeeycline 040
exiil.  Tildipirosin 0.17
¢xiv.  Tilmicosio 0.40
cxv.  Tobramyeit .40
cxvi.  Trmethoprm 0.20
ouwvii. Trovafloxacin 0.0l
cxvii.  Tylegin 01
cnix.  Vancomycin 3.20
cxx.  Viomycin 0.80
gxxi.  Virginiamyein 0.80."

Note:- The sludge containing antibietic residues shall be incinerated and the standard of incinerator nolified for
common h:um,}ﬁge incineratot or industry specific incinerator shall be applicable.

(F-Ne. Q-L501 712201 8-CPW)
NGMET TAKPA, Ji. Secy.

Note: The principal rules were published in the Gazette of India, Extraordinary, Part [I, Section 3,Sub-section (i} vide
number $.0. 844 (E), daicd the 19th Movember, 1986 and last amended vide molification number 4.5.R.

952(E}, dated the 26th December, 2015,

Uploaded by De, of Printing ni Gavemmnwenl of india Press, Ring Road, Mayipuri, New Eelhi-1 100564

and Published by the Contrallar af Publicalions, Defhi-1 10054, s iuvanvem i e =
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ITEM NO.9 COURT NO.7 SECTION XVII

SUPREME COURT OF INDTIA
RECORD OF PROCEEDINGS

CIVIL APPEAL Diary No(s). 25732/2022

(Arising out of impugned final judgment and order dated 06-04-2022

in OA No. 136/2020 & 24-05-2022 in RA No. 14/2022 passed by the

National Green Tribunal)

UNION OF INDIA Petitioner(s)
VERSUS

VETERANS FORUM FOR TRANSPARENCY
IN PUBLIC LIFE & ORS. Respondent(s)

( IA N0.143971/2022-CONDONATION OF DELAY IN FILING and IA
No.143972/2022-EXEMPTION FROM FILING C/C OF THE IMPUGNED JUDGMENT )

Date : 17-10-2022 This appeal was called on for hearing today.
CORAM : HON'BLE MR. JUSTICE AJAY RASTOGI
HON'BLE MR. JUSTICE C.T. RAVIKUMAR

For Petitioner(s) Ms. Aishwarya Bhati, ASG
Ms. Chitrangda Pashtrawara, Adv.
Mr. Balendu Shekhar, Adv.
Ms. Shagun Thakur, Adv.
Mr. Gurmeet Singh Makker, AOR
For Respondent(s)
UPON hearing the counsel the Court made the following
ORDER

Delay condoned.

Learned counsel for the appellant submits that after the draft
Notification dated 23.01.2022 came in the public domain there was a
lot of discussion and the Expert Committee also recommended certain
parameters as it is evident from the report dated 09.12.2020 but so

far as the Active Pharmaceutical Ingredients (API) and antibiotics

residue(AMR) are concerned, the Committee was of the opinion that

94



935

looking to the complexity and non-availability of any universally
accepted sandardized method to test API/AMR, it was proposed to
remove the proposed norms of API/AMR from the additional parameter
and after active consideration consciously it was not incorporated
when the final Notification came to be notified on 06.08.2021.

In the given facts and circumstances, the direction of the
Tribunal to continue with the draft Notification so far as API/AMR
is concerned, needs to be interfered by this Court.

Delay condoned.

Appeal admitted. Issue notice.

In the meanwhile, there shall be stay of operation of the
impugned orders dated 06.04.2022 & 24.05.2022. passed by the

National Green Tribunal.

(MONIKA DEY) (ASHWANI KUMAR)
COURT MASTER (NSH) ASTT. REGISTRAR-cum-PS

95



Annexure-4
wntn, 936 @it wgwur frar S
o CENTRAL POLLUTION CONTROL BOARD

qIieuT, 9 Ue Wedrg Uiadd Garerd IR @anr

‘i‘;!b":;} SPEED PO ISTRY OF ENVIRONMENT, FOREST & CLIMATE CHANGE GOVT. OF INDIA
(Y= D .
“L=B-29016/04/06/1PC-I January 31, 2022

To '

All SPCBs/PCCs (Listed)
Sub. : Guidelines on Monitoring Mechanism for API residue -reg
Sir,
As directed by Hon’ble NGT on 23.06.2021 in the matter of O.A no 136/2020 Veterans

forum for Transparency in Public life Vs. state of Himacahl Pradesh & Ors. the following:

“CPCB may also suggest monitoring mechanism for API residue through a credible system so
as to cover all pharma industries in the country discharging API residue directly or indirectly
in river systems. CPCB may propose the timelines to undertake monitoring which may also take
a note of water quality monitoring guidelines of CPCB titled “Guidelines on Water Quality
Monitoring, 2017” and the performance audit report dated 18.09.2020 filed by CPCB in OA
95/2018, Aryavart Foundation vs M/s Vapi Green Enviro Ltd. &amp; Ors. and the directions of
the Tribunal dated 05.02.2021.”

On further hearing on this matter, the Hon’ble NGT order on 21.01.2022 has passed the order
as follows “CPCB may circulate monitoring mechanism to the State PCBs on API, as directed

earlier and file the action taken report before the next date.”

Central Pollution Control Board has prepared the above stated “Guidelines on Mom’toring
Mechanism for API residue” and same is attached herewith for your kind perusal and necessary
action please.

Yours faithfully,

Encl.: As above

9
(Dinabandhu Gouda
Additional Director & DH-IPC-|
Copy to:

D.H - LAW

D.H -Trace Organic Lab

DH WQM-I

All RDs by email : for necessary follow up with SPCBs please

A wNn =

i

o
(Dinabandhu Gouda)

‘gfeer s’ g e AR, fRewi-110032
Parivesh Bhawan, East Arjun Nagar, Delhi-110032
X/ Tel : 43102030, 22305792, ATHTZE/Website : www.cpcb.nic.in 9%
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List of State Pollution Control Boards/Committees

The Member Secretary

Andhra Pradesh State Pollution Control Board
D.No. 33-26-14 D/2, Near Sunrise Hospital,
Pushpa Hotel Centre, Chalmvari Street,
Kasturibaipet, Vijayawada- 520010

Andhra Pradesh

The Member Secretary

Arunachal Pradesh State Pollution Control Board
‘Paryavaran Bhavan’, Yupla Road,

PappuNallah,

Naharlagun — 791110

Arunachal Pradesh

The Member Secretary

Assam State Pollution Control Board
Bamunimaidan,

Guwahati — 781021

Assam

The Member Secretary

Bihar State Pollution Control Board
Parivesh Bhawan, Plot No.N-B/2,
Patliputra Industrial Area
Patna-800023

The Member Secretary

Chhattisgarh Environment Conservation Board
5, 32 Bungalows, Bhilai,

Chhattisgarh 490009

Chhattisgarh

The Member Secretary

Goa State Pollution Control Board
Dempo Tower, EDC Plaza, 1t floor
Patto Plaza, Panaji,

Goa - 403001

The Member Secretary

Gujarat State Pollution Control Board
Sector 10-A, Gandhi Nagar — 382043
Gujarat

. The Member Secretary

Haryana State Pollution Control Board
C-11, Sector 6, Panchkula,
Haryana 134109
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9. The Member Secretary

10.

11.

12.

13.

14.

15.

16.

Himachal Pradesh State Pollution Control Board
ParyavaranBhavan, Phase IlI,

New Shimla — 171009

Himachal Pradesh

The Member Secretary

J&K State Pollution Control Board,
Parivesh Bhawan, Forest Complex
Gladni, Narwal, Transport Nagar,
Jammu-180004

Jammu and Kashmir

The Member Secretary

Jharkhand State Pollution Control Board
T.A Building, HEC Campus, P.O. Dhurwa
Ranchi — 834004

Jharkhand

The Member Secretary

Karnataka State Pollution Control Board
ParisaraBhavan, 4th& 5% floors, Church Street,
Bangalore — 560 001

Karnataka

The Member Secretary

Kerala State Pollution Control Board
Head Office, Pattom. P. O
Thiruvananthapuram-695004
Kerala

The Member Secretary

Maharashtra State Pollution Control Board
Kalpataru Point, 3"& 4t floors

Sion Matunga Scheme Road No. 6

Opp. Cine Planet, Sion Circle, Sion (E),
Mumbai 400 022

Maharashtra

The Member Secretary

Madhya Pradesh State Pollution Control Board
ParyavaranParisar, E-5 Arera Colony

Bhopal — 462016

Madhya Pradesh

The Member Secretary

Manipur State Pollution Control Board
Lamphelpat, Imphal

West D.C. Office Complex — 795004
Manipur
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The Member Secretary

Meghalaya State Pollution Control Board
Arden, Lumpyngngad,

Shillong — 793014

Meghalaya

The Member Secretary

Mizoram State Pollution Control Board
New Secretariat Complex,

Khatla, Thlanmual Peng, Aizwal
Mizoram- 796001

The Member Secretary

Nagaland State Pollution Control Board
Signal Point, Dimapur,

Nagaland — 797112

Nagaland

The Member Secretary

Odisha State Pollution Control Board
Paribesh Bhawan A-118, Nilakanta Nagar,
Unit —VIII, Bhubaneshwar — 751012.
Odisha

The Member Secretary

Punjab State Pollution Control Board
Nabha Road, ITI Rd, Adarsh Nagar,
Prem Nagar,

Patiala - 147001.

Punjab

The Member Secretary

Rajasthan State Pollution Control Board
A-4 Institutional Area, Jhalana Doongri
Jaipur — 302004.

Rajasthan

The Member Secretary

Sikkim State Pollution Control Board
State land Use & Environment Cell
Govt. of Sikkim, Deorali,

Gangtok, Sikkim

The Member Secretary

Tamil Nadu State Pollution Control Board
No. 76, Mount Salai, Guindy,

Chennai - 600032.

Tamil Nadu
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The Member Secretary

Telangana State Pollution Control Board
Paryavaran Bhavan

A-3, Industrial Estate, Sanath Nagar,
Hyderabad — 500 018.

Telangana

The Member Secretary

Tripura State Pollution Control Board
Parivesh Bhawan, Pt. Nehru Complex,
Gorkhabasti P.O., Kunjaban, Agartala,
West Tripura - 799 006.

Tripura

The Member Secretary

Uttarakhand Pollution Control Board
94, Haridwar Rd, Saket Colony,
Dharampure, Dehradun,
Uttarakhand- 248001

The Member Secretary

Uttar Pradesh State Pollution Control Board
Building.No. TC-12V

VibhutiKhand, Gomti Nagar,

Lucknow- 226010.

Uttar Pradesh

The Member Secretary

West Bengal State Pollution Control Board
Paribesh Bhavan

Building, No.10-A, Block —LA, Sector 3,
Salt Lake City,

Kolkata — 700 091.

West Bengal

The Member Secretary

Andaman & Nicobar Islands Pollution Control Committee
Department of Science & Technology

Dollyganj Van Sadan, Haddo P.O.,

Port Blair-744102

Andaman & Nicobar

The Member Secretary

Chandigarh Pollution Control Committee
Paryavaran Bhawan

Madhya Marg, Sector - 19 B,
Chandigarh — 160019.

Chandigarh
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The Member Secretary

Daman, Diu & Dadra Nagar Haveli Pollution Control Committee

Office of the Deputy Conservator of Forests
Moti Daman,

Daman — 396220.

Daman & Diu

The Member Secretary

Delhi Pollution Control Committee
4t floor, ISBT Building,

Kashmeri Gate,

Delhi - 110006.

The Member Secretary

Lakshadweep Pollution Control Committee
Lakshadeweep Administration

Department of Science, Technology & Environment
Kavarati — 682555.

Lakshadweep

The Member Secretary

Puducherry Pollution Control Committee
Department of Science, Technology & Environment
Housing Board Complex,

3" floor, Anna Nagar, Pondichery — 600 005
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Guidelines on Monitoring Mechanism for API residue

Background

Hon’ble National Green Tribunal Principal Bench, New Delhi in the matter of Original Application No.
136/2020 sought report from Ministry of Environment, Forests and Climate Change and Central
Pollution Control Board with reference to the prayer of the applicant (Dr. Bishwanath Prasad Singh,
Wing Commander (Retd.)), to prevent pollution of rivers Sirsa and Satluj by taking remedial action
against discharge of waste from CETP at Baddi and from Acme Life Sciences, Nalagarh and Helio
Pharmaceuticals at Solan.

The prayer was that pharmaceutical units at Barotiwala and Nalagarh are not connected to the
CETP are discharging their effluents directly into the rivers. The effluent that discharged in to the rivers
consists pharmaceutical ingredients even after treatment in ETP/STPs as the ETP/STPs are not
specialized for the purpose/ for removal of pharmaceutical active ingredients. The CETPs are also not
designed to neutralize Active Pharmaceutical Ingredient (API). The applicant stated that the presence
of Ciprofloxacin in the concentration of 296.1 ug/l in the effluent discharge of M/s Acme Life Sciences
was found on chemical analysis. The increasing occurrence of multi-resistant pathogens is a serious
global threat to human health and it is finding its way into the water bodies and drinking water through

industrial discharge and also due to heavy use of antibiotics in human and veterinary medicine.

Hon’ble National Green Tribunal passed the order in the aforesaid matter on 23.06.2021. S No. 12. of
the said order reads as follows:

“In view of the above, CPCB may also suggest monitoring mechanism for API residue through a
credible system so as to cover all pharma industries in the country discharging API residue directly or
indirectly in river systems. CPCB may propose the timelines to undertake monitoring which may also
take a note of water quality monitoring guidelines of CPCB titled “Guidelines on Water Quality
Monitoring, 2017 and the performance audit report dated 18.09.2020 filed by CPCB in OA 95/2018,
Aryavart Foundation vs M/s Vapi Green Enviro Ltd. & Ors. and the directions of the Tribunal dated
05.02.2021.”
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Introduction

Antimicrobial resistance (AMR) is the ability of a microorganism to survive and multiply in the

presence of a compound with antimicrobial properties that would normally inhibit or kill this

microorganism. Several different mechanisms are involved in the development of resistance to

antimicrobials. Antibiotic residues may find their way to the environment via any of the following three

modes:

i)  Waste water discharge from pharmaceutical manufacturing:
Although the treatment of wastewater can partly eliminate or remove pharmaceuticals, some traces
are still detectable in effluents and surface/groundwater as well depending on the concentration of
antibiotics at the inlet of effluent treatment process and efficiency of effluent treatment process.
Process Control to minimize the release of antibiotic residues in the effluent for end of the pipe
treatment is seen as a viable option.

i) Human and Animal consumption and excretion: 30-90% of orally consumed dose of
pharmaceutical consumed, are excreted as per reports available in the literature. Antibiotics used
in aquacultures/poultry farms, animal husbandry etc are posing additional threat in this regard.

iii) Non-scientific disposal of expired and/or unused medicines.

The presence of antibiotic residues in the environment cannot be attributed to a single source, direct
release of antibiotic either accidental or due to lack of efficient effluent treatment technologies or
process inefficiencies has made pharma industries as a starting point for addressing issue of antibiotic
resistance. Besides above, other factors for antibiotic residues in effluents include:

a) Direct emissions, if any, by pharma industries, although localized, are being considered as a
source of discharge in much higher concentration when compared to other indirect sources.

b) Since the antibiotic residues which are released directly in the pharma effluents, are not
consumed and hence not metabolized like other sources and hence reduction in concentration
in that ratio may not be achievable. Further, in principle, any compound that is not readily
degraded/metabolized, has the potential to reach adverse exposure concentration in
environment.

¢) Itis unlikely that pharma industries will intentionally discharge their final product in the form
of antibiotic residues. But at the same time, if discharged even accidently or due to inefficient
working of effluent treatment process, the concentration can always be several time more in

comparison to other sources.
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In addition to their indirect discharge, antimicrobials are also used in aquaculture where they are
generally used as in-feed preparations. Ultimately, antimicrobials can reach various external
environmental compartments such as rivers, lakes and soils where they can continue to exert their
effects. Once in the environment, some antibiotics bind strongly to soil and sediments, which
contributes to their persistence as they become inaccessible to degradation (these 'trapped' compounds

can persist in soil for many years).

Resistance to antibiotics among human and veterinary pathogens increases the risks of treatment failure,
increases mortality by increasing the time from an initial diagnosis to an effective therapy, and can also
lead to morbidity by increasing the use of more toxic antibiotics as replacements for those rendered
ineffective due to resistance. This issue also imposes an additional healthcare cost and productivity loss.
Hence it’s a necessity to develop guidelines for sampling and monitoring of the Antimicrobials.

Common Antibiotic manufacturing framework should follow the rules as mentioned in the
Antimicrobial Industry Alliance (AMR 1A). It was found that antibiotics compounds are sold in India
in the form of antibiotics either individually or different combinations of 126 antibiotics. The Predicted
no-effect concentration (PNEC) data contains two values. PNEC- Environment (PNEC- ENV)
values are based on eco-toxicology data generated by Alliance member companies. These values are
intended to be protective of ecological species and incorporate assessment factors consistent with
standard environmental risk methodologies. The PNEC- Minimum Inhibitory Concentration (PNEC-

MIC) values are intended to be protective of resistance promotion. These PNEC values are updated
periodically as new reliable and robust data become available. These PNEC values, in absence of
national standards for antibiotic residue, may be used as reference limit for self-monitoring purpose to

prevent release of high levels of antibiotic residues in the environment.
Limit of Quantification

Trace Organics Laboratory of Central Pollution Control Board, Delhi has validated method for 21

Pharmaceuticals compounds with Limit of quantifications (LOQ) as follows:

S. No. Name of Antibiotic Limit of Quantification (LOQ) (ng/L)
(1) Amoxicillin 0.08
(2) Cefixime 0.13
(3) Cefadroxile 0.12
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4) Fluconazole 0.14
(5) Levofloxacin 0.16
(6) Ciprofloxacin 0.15
(7) Metronidazole 0.12
(8) Azithromycin 0.03
9) Doxycyline 0.03
(10) Chloramphenicol 0.09
(11) Norfloxacin 0.045
(12) Ofloxacin 0.03
(13) Ampicillin 0.045
(14) Nalidixic Acid 0.045
(15) Spiramycin 0.051
(16) Roxithromycin 0.026
(17) Lincomycin 0.028
(18) Enrofloxacin 0.022
(19) Cloxacillin 0.088
(20) Diclofenac 0.14
(21) Mefenamic Acid 0.14

Guidelines for Sampling:

Sample Collection and locations:

(1) The procedure for sample collection in respect of surface water shall be as under:

a)  Samples for Baseline and Trend stations shall be collected from well-mixed section of the river
or main stem 30 cm below the water surface using a weighted bottle.

b)  Samples for Impact stations shall be collected 30 cm below the water surface from the
point of interest, such as bathing Ghats, downstream of point discharges, water supply
intakes and other sources.

2 The procedure for sample collection in respect of reservoir water shall be as under:

a) Reservoir water quality has temporal, spatial as well as depth variation. The water is generally
not well-mixed and sampling from a single depth may inadequately represent the overall water
guality. It is, therefore necessary to ensure that sampling stations are truly representative of the

water body.
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It is necessary to conduct preliminary survey to determine whether and where differences in water
quality occur before deciding on the number of stations to establish. The most important feature
of water in reservoir is vertical stratification which results in water quality variation along the
depth. The vertical stratification at a sampling station can be detected by taking a temperature
reading at 1 m below the surface and another at 1 m above the bottom. If there is a significant
difference (more than 3 °C) between the two readings, there is a "thermocline” (a layer where the
temperature changes rapidly with depth) and the reservoir is stratified. In stratified reservoirs,
more than one sample is necessary to describe water quality.

For reservoirs of 10 m depth or more, it is essential that the position of the thermocline is first
assessed by means of regularly-spaced temperature readings through the water column (e.g.
metre intervals). Samples should then be taken according to the position and extent (in depth) of
the thermocline. As a general guide, the minimum samples should consist of 1 m below the water
surface, just above the determined depth of the thermocline, just below the determined depth of
the thermocline, and 1 m above the bottom sediment (or closer if possible without disturbing the
sediment). If the thermocline extends through several meters depth, additional samples are
necessary from within the thermocline in order to characterise fully the water quality variations
with depth.

In general, if the water depth at the sampling site is less than 10 m, the minimum sampling
programme should consist of a sample taken 1 m below the water surface and another sample
taken at 1 m above the bottom sediment.

Access to reservoir sampling stations is usually by boat and returning to precisely to the same
locations for subsequent samples can be extremely difficult unless GPS is used or alternatively

poles may be installed for the purpose.

(3) The procedure for sample collection in respect of ground water shall be as under:

(@)

(b)

(©)

Open dug wells, which are not in use or have been abandoned, shall not be considered as water
guality monitoring station. However, such well could be considered for water level monitoring.
The ground water quality monitoring agencies should close down the unused open dug wells if
they are potential source of microbiological contaminations in the areas without affecting the
water level monitoring programme by replacing the abandoned dug wells with piezometers.
Weighted sample bottle to collect sample from an open well about 30 cm below the surface of
water may be used. The plastic bucket, which is likely to skim the surface layer only, shall not
be used.

Samples from the production tube wells shall be collected after running the well for about five

minutes.

106



947

(d) Non-production piezometers shall be purged using a submersible pump. The purged water
volume shall equal 4 to 5 times the standing water volume, before sample is collected.
(e)  For bacteriological samples, when collected from tube wells or hand pump, the spout or outlet of

the pump shall be sterilized under flame by spirit lamp before collection of sample in container.

Sample preservation and transportation:

(1) Samples shall be transported (Cool to 0 - 6 °C) concerned laboratory as soon as possible, preferably
within forty-eight hours of collection.

(2) Analysis for coliforms shall be started within twenty-four hours of collection of sample. If time
is exceeded, it should be recorded with the result.

(3) Departments involved in monitoring should provide adequate training to the persons involved in
water quality monitoring on collection and preservation techniques of water samples.

(4) Departments involved should review the sample collection and analysis programme if it is not in
conformity with Protocol norms. If it is not possible to adhere to transport time and analysis time
due to large number of samples in one laboratory, the departments should outsource the analysis
to nearby existing accredited laboratory.

(5) Sample identification forms for the water sample analysis for surface and ground water samples

shall be as per annexed Form-1 and Form-II.
Quantity of samples to be collected:

The quantity of samples to be collected for analysis shall be as follows:
1. General analysis: 1 litre.
2. Bacteriological analysis: 1000 ml. in sterilized bottle.
3. Metal analysis: 250 to 500 ml.
4. Pesticide analysis: 1000 ml in amber color glass bottle with Teflon lid cap
Collect samples in amber glass containers following conventional sampling practices.
5. Aqueous samples
5.1 Samples that flow freely are collected as grab samples or in refrigerated bottles using automatic
sampling equipment. Collect 1 L each for the acid and base fractions (2 L total). If high concentrations
of the analytes of interest are expected, collect two smaller volumes (e.g., 100 mL each) in addition
to the 1 L samples. Do not rinse the bottle with sample before collection.
5.2 If residual chlorine is present, add 80 mg sodium thiosulfate per liter of water. Any method suitable

for field use may be employed to test for residual chlorine.
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5.3 Maintain agueous samples in the dark at < 6 °C from the time of collection until receipt at the

laboratory. If the sample will be frozen, allow room for expansion.
Sample records:

(1) Each laboratory shall have a bound register, which shall be used for registering samples as they
are received. A format for sample receipt register is annexed as Form- I11.
(2) The Laboratory In-Charge shall maintain a register for assignment of works to specific analyst.

Analytical Techniques:

Each agency shall follow the analytical techniques prescribed in the 'Standard Methods for analysis of
Water and Wastewater' published by American Public Health Association (latest edition) or '‘Methods
for Testing Water and Wastewater-methods of sampling and testing (physical and chemical)' by Bureau
of Indian Standards - 1S:3025.

Manpower requirements in laboratories:

The manpower requirements shall be optimized by the concerned monitoring agencies in order to get

the maximum utilization of man-days for timely completion of analysis.
Data Processing, Reporting and Dissemination:

Each monitoring agency shall process the analytical data and report the data after validation to the Data
Centre at the Central Pollution Control Board (CPCB) or Central Water Commission (CWC). The
CPCB or CWC shall store the data and disseminate through website or electronic mail to various users
on demand. There should be free sharing of data among the various agencies collecting the water quality
data.

Accreditation of laboratories:

The water quality laboratories shall seek recognition from the Ministry of Environment, Forests and
Climate Change, Government of India and accreditation from National Accreditation Board for Testing
and Calibration Laboratories (NABL) under Ministry of Science and Technology, Government of India.

The water quality monitoring agencies/organizations should provide adequate financial support for
7
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strengthening of their laboratories with adequate manpower and their upgradation with advance

instruments for the purpose of recognition / accreditation.
Sampling and Analysis:

1. Sampling of effluent shall be done from the inlet and outlet of the effluent treatment systems viz.
Effluent Treatment Plant, Multiple Effect Evaporator, Agitated Thin Film Dryer, Reverse Osmosis
etc. (wherever required) along with the point of final discharge of the treated effluent to assess
effectiveness of effluent treatment.

2. Composite and 24H flow-proportional sampling may be better than single grab sampling as
wastewater composition changes significantly over short time scales and individual samples may
be “flooded” by homogenous solid material. Although, Grab sampling, which was the most
commonly used method, is convenient and avoids significant auto sampler-associated workload and
capital costs. However, sampling of influent and composite sampling optimise the chance of
identifying human-wastewater AMR correlations and are most suitable for wastewater-based AMR
surveillance studies.

3. Use and cleaning of sample Bottles and Caps: For Liquid Samples (waters, sludge and similar
materials containing 5 percent solids or less): the sample bottle, amber glass, 1 L minimum, with
screw cap must be used. For Solid samples (soil, sediment, sludge, filter cake, compost, and similar
materials that contain more than 5 percent solids): Sample bottle, wide mouth, amber glass, 500-mL
minimum must be used. If amber bottles are not available, samples must be protected from light,
threaded Caps must be lined with fluoropolymer.

Before use the bottles are washed with detergent and water, then rinsed with solvent. Similarly,
Liners are washed with detergent and water and rinsed with reagent water before use.

4. The determination of pharmaceuticals and personal care products (PPCPs) in multi-media
environmental samples must be done by US EPA Method 1694 [(high performance liquid
chromatography combined with tandem mass spectrometry (HPLC/MS/MS)]. This method was
developed for use in Clean Water Act (CWA) programs and is based on existing EPA methods. This
method is performance-based which means that it may be modified to improve performance (e.g.,
to overcome interferences or improve the accuracy or precision of the results) provided that all
performance requirements of this method are met. The quality of the analysis is assured through
reproducible calibration and testing of the extraction, clean-up, and LC/MS/MS systems.

5. For good quality of analysis proper cleaning of glassware is extremely important, because glassware

may not only contaminate the samples but may also remove the analytes of interest by adsorption
8
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on the glass surface. Hence, before use Glassware should be rinsed with solvent and washed with a
detergent solution. After detergent washing, glassware should be rinsed immediately, first with
methanol, then with hot tap water. The tap water rinse is followed by another methanol rinse, then
acetone, and then methylene chloride.

Safety measures taken during analysis: The toxicity or carcinogenicity of each chemical used in
analysis method has not been precisely determined; however, each compound should be treated as
a potential health hazard. Pure standards of the compounds should be handled only by highly trained
personnel thoroughly familiar with handling and cautionary procedures and the associated risks.
The laboratory is responsible for maintaining a current awareness file of OSHA regulations
regarding the safe handling of the chemicals.

A reference file of material safety data sheets (MSDSs) should also be made available to all
personnel involved in these analyses.

It is also suggested that the laboratory perform personal hygiene monitoring of each analyst who
perform the analysis.

The analyst and all personnel involved in these analyses must wear Protective equipment viz.
Disposable plastic gloves (Latex or non-Latex (such as nitrile)), apron or lab coat, safety glasses or
mask, and a glove box or fume hood should be used. During analytical operations that may give
rise to aerosols or dusts, personnel should wear respirators equipped with activated carbon filters.
Eye protection (preferably full face shields) should be worn while working with exposed samples
or pure analytical standards. Latex or non-Latex (such as nitrile) gloves are commonly used to
reduce exposure of the hands.

Workers must be trained in the proper method of removing contaminated gloves and clothing
without contacting the exterior surfaces.

Personal hygiene of all personnel involved in these analyses: Hands and forearms should be washed
thoroughly after each operation involving high concentrations of the analytes of interest, and before
breaks (coffee, lunch, and shift).

Waste handling or techniques for minimizing contaminated waste: Plastic bag liners should be used
in waste cans. Janitors (a caretaker or doorkeeper of a building) and other personnel should be
trained in the safe handling of waste.

Bio solids samples may contain high concentrations of biohazards, and must be handled with gloves
and opened in a hood or biological safety cabinet to prevent exposure. Laboratory staff should know
and observe the safety procedures required in a microbiology laboratory that handles pathogenic

organisms when handling bio solids samples.
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14. Sample collection from field: Liquid samples that flow freely are collected as grab samples or in

sample, add 80 mg sodium thiosulfate per litter of water.

15.

refrigerated bottles using automatic sampling equipment. If residual chlorine is present in the

Solid, mixed-phase, and semi-solid samples, including bio solids: Collect samples as grab samples

using wide-mouth jars. Collect a sufficient amount of wet material to produce a minimum of 10 g

of solids. If the sample will not be extracted within 48 hours of collection, the laboratory should

adjust the pH of aqueous samples to 5.0 to 9.0 with a sodium hydroxide or sulfuric acid solution.

Record the volume of acid or base used. If extraction of samples within 48 hours is not practical,

then samples should be frozen to increase the holding time to seven days. If aqueous samples are

stored frozen, extraction should begin within 48 hours of removal from the freezer.

Requirements for The Analysis of Antibiotics

S. Requirements Quantity Size Remarks
No.
Requirement of Space
01 | Room with AC and 04 e = 625.0 Square Feet (Instrument Room)
Exhaust e ~400.0 Square Feet (Process Room)
e ~400.0 Square Feet (Sample Storage Room)
e ~400.0 Square Feet (Chemical and CRM Storage
Room)
Requirement of Instruments and Equipment
02 | LC-MS/MS (Tandem 01 For Qualitative &
Mass) Quantitative Analysis
03 | Solid Phase Extraction 01 12 or 24 port For Extraction & Cleanup
System
04 | Ultra Sonicator 01 For sonication of mobile
phase and cleaning of HPLC
parts
05 | MiniVap or Turbovap 01 06-10 port For Concentration
Concentrator
06 | Rotatory Evaporator 01 For Concentration
07 | Millipore  Filtration 01 For Filtration of sample And
Assembly Mobile phase

10
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08 | MQ Water Assembly 01 For MQ Water
09 | Deep Freezer 01 CRM Storage
10 | Vici cooler 01 Sample Storage
11 | UPS 20KVA 01 20 KVA Only for LC-MS/MS
12 | UPS 10KVA 01 120 KVA For others equipment

Miscellaneous Requirement

Chemicals and Glassware/100 Sample (Approx.)
13 | Methanol 1.5L LC-MS/MS Grade
14 | Acetonitrile 1.5L LC-MS/MS Grade
15 | HPLC Water 3.0L LC-MS/MS Grade
16 | Formic Acid 5.0ml LC-MS/MS Grade
17 | Ammonium Acetate 5.0gm LC-MS/MS Grade
18 | Ammonia Liquid 5.0ml LC-MS/MS Grade
19 | Orthophosphoric Acid 100.0ml AR-Grade
20 | Sulphuric Acid 20.0ml AR-Grade
21 | pH paper 150 strip
22 | Filter Paper GF/A 200 0.45um / 47mm
23 | Filter Paper GF/A 10 0.25 ym / 47mm
24 | Syringe Filter 100 0.25 pm nylon
25 | HLB Cartridge 100 60 mg / 20cc
26 | Micropipette 01 100-1000ul
(Variable)

27 | Micropipette 01 10ul (Fixed)
28 | Micropipette 01 25ul (Fixed)
29 | Micropipette 01 50ul (Fixed)
30 | Micropipette tip As per requirements
31 | Sample Storage Vial 100
32 | Reference Standards As per requirements

for Antibiotics

(1) Others

11
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33 | Argon Gas Cylinder 01 Approx. one For LC-MS/MS
with Regulator cylinder for 500
sample

34 | Nitrogen Gas Cylinder 01 Approx. one For Sample Preparation

with regulator cylinder (47L) for
06 sample
Requirement of Manpower

35 | Manpower 01 1.For Instrument operation,
calibration & Analysis.

36 | Manpower 02 2.For Sampling, processing
including extraction, clean
up, & sample preparation.

16.
1) Pollution Prevention: comprises techniques that reduces or eliminates the quantity or toxicity of

waste at the point of generation. Many opportunities for pollution prevention exist in laboratory
operation. EPA has established a preferred hierarchy of environmental management techniques
that places pollution prevention as the management option of first choice. Whenever feasible,
laboratory personnel should use pollution prevention techniques to address waste generation.
When wastes cannot be reduced at the source, the Agency recommends recycling as the next best

option.

I) Waste Management: Samples at pH<2, or pH >12 are hazardous and must be neutralized before

being poured down a drain, or must be handled as hazardous waste.

I11) Low-level waste such as absorbent paper, tissues, animal remains, and plastic gloves  may be

burned in an appropriate incinerator. Gross quantities (milligrams) should be packaged securely
and disposed of through commercial or governmental channels that are capable of handling toxic

wastes.

Duties of SPCBs/PCCs and frequency of monitoring

17.

The State Pollution Control Boards (SPCBs) and Pollution Control Committees (PCCs) shall
conduct regular monitoring of every Technical grade pharmaceutical/ Bulk drug manufacturing
/Formulation unit (hereinafter referred as pharma unit) under their jurisdiction. The monitoring of
USP grade/ Laboratory grade pharmaceutical manufacturing units shall be conducted at least on

half yearly basis and the inspection of Formulation units shall be conducted at least on annual basis.

12
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The inspections/monitoring shall be conducted as surprise inspections. Any prior information
pertaining to inspection shall not be provided to the industrial units that are to be inspected.

On the basis of violations / shortcomings as observed during the inspection/monitoring, the action
on the defaulter unit may be taken independently by SPCBs / PCCs as applicable, under the
provisions of the extant laws.

The inspections shall involve monitoring of treated / discharged effluent w.r.t prescribed parameters
including pharmaceutical parameters. The inspections have to be conducted irrespective of mode
of treated effluent discharge by the pharmaceutical unit.

It shall essentially be verified during inspection whether the pharmaceutical unit (under inspection)
is discharging treated /untreated effluent or disposing hazardous wastes in unauthorized manner. In
case any unauthorized discharge of effluent/unauthorized disposal of Hazardous Waste is observed,
action on the defaulter pharmaceutical unit under extant laws shall immediately be taken.

In case, the pharmaceutical unit (under inspection) claims Zero Liquid Discharge (ZLD)
compliance, an assessment of feasibility of ZLD compliance shall be made thorough effluent
monitoring and mass balance of effluent and it shall be ascertained that the unit does not practise
effluent bypassing or discharge of effluent by any other means. ZLD may be defined as ‘The entire
quantity of effluent is treated to recover water and recovered water is reused in process and / or
utilities, and only solids are discharged (or reused, if possible) in environmentally sound manner.
Reuse of treated effluent for horticulture or agriculture purposes will be considered as discharge on
land and not as means to achieve ZLD. Similarly, effluent from individual industries being sent to
CETP for treatment will not be considered as ZLD.’

Excessive concentrations of Pharmaceutical ingredients may be toxic to living being. Hence, it shall
essentially be verified during monitoring about any possibility of environmental pollution that may
be caused by the pharmaceutical industry (under inspection) owing to mixing of the industrial
effluent/any process effluent or leachate from the process / storage area containing minute
concentration of Pharmaceutical ingredients with rain water / storm water.

In case, the pharmaceutical unit discharges its treated effluent to the inland surface water, river,
stream or drain, the monitoring of the water body shall be conducted along with the monitoring of
treated effluent. In case of discharge to rivers, streams, drains etc. upstream and downstream
monitoring shall be conducted along with the monitoring of treated effluent. The monitoring of
water body shall be done for prescribed parameters including pharmaceuticals and heavy metals.
Monitoring of the water body (to which the treated effluent is discharged) shall also be conducted
w.r.t. pharmaceutical parameters. For the purpose of baseline concentration for reference /

comparison, water samples from another location(s) as per discretion of the monitoring officials
13
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shall also be taken so that it may be ascertained whether the pharmaceutical unit (under inspection)
is causing any water pollution.

Half yearly monitoring of water bodies, if any within the 500 m radius of pharmaceutical units shall
be conducted to assess any pharmaceutical contamination/Anti-Microbial Resistance due to
continuous discharge of industrial effluent with minor concentration of pharmaceutical ingredients
in the water body. If it is observed that the monitored water body (within the 500 m radius of
pharmaceutical units) is polluted with pharmaceutical ingredient (s), then further monitoring of
water bodies situated beyond 500 m shall be done to assess the extent of pollution. For the purpose
of baseline concentration for reference / comparison, fresh water samples from other locations as
per discretion of the monitoring officials may be taken.

In case, the pharmaceutical unit uses its treated effluent in irrigation / gardening; groundwater
monitoring w.r.t. pharmaceutical parameters shall be conducted by SPCBs / PCCs along with the
monitoring of treated effluent. For the purpose of baseline concentration for reference / comparison,
groundwater samples from another location(s) as per discretion of the monitoring officials shall
also be taken so that it may be ascertained whether the pharmaceutical unit (under inspection) is
causing any groundwater pollution.

In every case, irrespective of mode of discharge of the treated effluent, the inspections shall also
involve ground water monitoring w.r.t. pharmaceutical parameters around 500 m of the
pharmaceutical unit. If it is observed that the groundwater (within the 500 m radius of
pharmaceutical units) is polluted with pharmaceuticals, then further monitoring of groundwater
beyond 500 m shall be done to assess the extent of pollution. For the purpose of baseline
concentration for reference / comparison, ground water samples from another location(s) as per
discretion of the monitoring officials shall also be collected so that it may be ascertained whether
the pharmaceutical unit (under inspection) is responsible for ground water pollution (if any).

In every case, irrespective of mode of discharge of the treated effluent, the inspections shall also
involve water monitoring w.r.t. pharmaceutical parameters around 500m of the pharmaceutical unit.
If it is observed that the water (within the 500 m radius of pharmaceutical units) is polluted with
pharmaceutical, then further monitoring of soil beyond 500 m shall be done to assess the extent of
pollution. For the purpose of baseline concentration for reference/ comparison, water samples from
another location(s) as per discretion of the monitoring officials shall also be taken so that it may be
ascertained whether the pharmaceutical unit (under inspection) is causing any water pollution.

In case the pharmaceutical industry is situated within a notified industrial cluster, the monitoring
officials may at their discretion decide the distance from where water, and ground water have to be

taken for the purpose of baseline concentration for reference / comparison.
14
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32.

33.

34.

35.

36.

37.

956

SPCBs and PCCs shall conduct effluent monitoring of Common Effluent Treatment Plants and
Sewage Treatment Plants under their jurisdiction w.r.t. pharmaceutical parameters. The treated
effluent from Common Effluent Treatment Plants and Sewage Treatment Plants shall not contain
any pharmaceutical ingredients so that to resist from Anti-microbial resistance in environment. The
monitoring has to be done regularly at least on half yearly basis.

SPCBs and PCCs shall conduct regular inspections of Hazardous Waste Disposal / Treatment
facilities as well as Municipal Waste dumping sites within their jurisdiction. The inspections have
to be done at least on half yearly basis. The monitoring shall involve ground water as well as soil
sampling around 500m of Hazardous waste disposal facility and Municipal Waste dumping sites
w.r.t. pharmaceutical parameters. If it is observed that the groundwater and / or soil (within the 500
m radius of pharmaceutical/Bulk drug manufacturing units) is polluted with pharmaceutical
ingredients (s), then further monitoring of groundwater and / or soil beyond 500 m shall be done to
assess the extent of pollution. For the purpose of baseline concentration for reference and
comparison, ground water samples and soil samples from another location(s) as per discretion of
the monitoring officials shall be taken.

In case, SPCBs / PCCs observe that any Pharmaceutical/Bulk drug Manufacturing Industry,
Common Effluent Treatment Plant, Sewage Treatment Plant, Municipal Waste dumping site or
Hazardous Waste Disposal/Treatment facility has caused grave injury to the environment because
of discharge of effluent / leachate contaminated with pharmaceutical ingredients or improper
disposal of hazardous / other wastes containing pharmaceutical ingredients, action on the defaulter
under extant laws shall immediately be taken.

The decision whether the pollution of environment and development of anti-microbial resistant in
the water bodies has been caused by the pharmaceutical industries or bulk drug manufacturing units
run off or by Common Effluent Treatment Plant, Sewage Treatment Plant, Municipal Waste
dumping site or Hazardous Waste Disposal/Treatment shall be taken based upon the observed facts,
evidences and scientific rationale.

SPCBs / PCCs may direct the pharmaceutical industries in their jurisdiction to recycle and reuse
the treated effluent to the maximum possible extent.

SPCBs / PCCs shall ensure that no pharmaceutical unit shall manufacture or formulate the
pharmaceutical products other than the consented products.

SPCBs / PCCs jointly with CPCB shall carry out monitoring of water bodies during pre and post
mOoNsoon seasons so as to assess the impact of the Anti-microbial resistance/pharmaceutical run off

into the water bodies because of industrial discharge.
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38. For conducting the above stated inspections / monitoring; SPCBs, PCCs at their discretion may

engage any Government organization or Government approved organization having adequate

expertise in monitoring of Anti-microbial resistance in water bodies.

39. The analysis of effluent / ground water /soil samples for the pharmaceutical parameters and other

than pharmaceuticals parameters shall be carried out in the laboratories of SPCBs / PCCs or in the
laboratories recognised by Ministry of Environment, Forests and Climate Change and accredited
by National Accreditation Board for Testing and Calibration Laboratories (NABL).

Recommendations/Mitigation of AMR in the environment

40.

41.

42.

43.

44,

When a new class of antimicrobials comes on the market, it should be considered “critically
important” from the outset unless strong evidence suggests otherwise. The risk assessment of new
antimicrobial substances for use in food-producing species should be reinforced. One of the possible
options would be to introduce an early hazard characterisation, addressing the risk to public health
from antimicrobial resistance (AMR), to be assessed prior to the submission of a Marketing
Authorization Application (MAA).

At the time of first approval for new antimicrobial substances/a new class of antimicrobials in
veterinary medicine, marketing authorisation holders (MAHSs) should have plans in place to monitor
susceptibility in zoonotic and indicator bacteria through approved programmes; these data should be
provided by the MAH to the regulatory authorities and be comparable with human AMR surveillance
data.

Based on the outcome of antimicrobial resistance surveillance and monitoring of usage, a new risk
assessment could be required for all products of a specific antimicrobial class, encompassing both
generic and reference products.

Put in place a declaration system in order to assess the extent and evolution of off label use of human
only authorised antimicrobials. Monitoring of off label use needs to be facilitated. When collecting
data on consumption of off label use of antimicrobials in animals the animal species (body weight),
product, indication, regimen (dose, duration, treatment interval, route of administration/formulation)
are important to assess.

Include in future legislation flexible tools to allow banning or limitation of off label use in animals
of certain antimicrobials/classes authorised only in human medicine following an unfavourable

hazard characterization or benefit-risk assessment.
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45. Existing drugs that are already classified as “critically important” antimicrobials but which are not
currently used in food production such as carbapenems, oxazolidinones (linezolid) and lipopeptides
(daptomycin) should not be used in the future in food animal production”.

46. Recognising the need to preserve the effectiveness of the antimicrobial agents in human medicine,
careful consideration should be given regarding their potential use (including extra-label/off label
use).”

Reduce the input of antibiotics into environmental

47. Antimicrobials manufacturing industry should possess a valid authorization for discharge of treated
effluent. Compliance with each condition in the authorization should be achieved.

48. Levels of antibiotic in process wastewater are quantified e.g. mass balance.

49. Wastewater sources from operations are characterized and evaluated for treatability and control.

50. Effective waste water treatment plant is equipped with primary, secondary and tertiary treatment
(e.g., neutralization, clarification, settling, inactivation, biological or chemical treatment) which is
efficacious to eliminate the residual Antibiotics. Industries may deploy the Antibiotic deactivation
techniques like acidification, neutralization and others to degrade the active Antibiotics moiety.

51. The technology plays crucial part for conversion and recovery of product i.e. minimizing the
product loss into mother liquor. The adoption of best practices during manufacturing process to
arrest (minimize) the emission of antibiotics into water stream to reduce the influx into waste water
treatment plant or environment.

52. The CETP, waste water treatment plant (WWTP) infrastructure, design and its effectiveness i.e.
onsite, offsite and infrastructure & performance of treatment system before discharging to common
effluent treatment plant, are to release the emission of residual antibiotics into environment.

53. Sludge from process wastewater treatment is managed in compliance with all local regulations.
Assessments are conducted to determine potential risk from sludge application to land.

54. Setting up systems and best practice guidelines to correctly dispose of unused medicines.

55. Limiting the use of antimicrobials (especially critically important compounds).

56. Frequent sampling is important to understand the levels of API residue in the discharge.

57. Samples are collected, stored, and analysed with results reported in accordance with regulatory
requirements.

58. Process areas (e.g., tanks, container storage areas, and process sewer systems) are designed,
constructed and operated to prevent spills or releases antibiotic residue to the environment.

59. Treatment systems should be in placed to prevent soil, surface water, or groundwater

contamination.
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60. Waste classification, labelling, storage and disposal methods should be in accordance with the

61.

hazard characteristics of the waste, and in accordance with regulatory requirements. i) Waste
containers are labelled with contents, hazard characteristics (e.g., flammable, biological), and
closed once waste is placed in the container. ii) Disposal methods are based on waste characteristics.
Records (e.g., waste classification determinations including analytical results, letters from waste
contractors/facility, and certificates of destruction) are maintained.

Waste disposal contractors/facility should possess authorizations/certifications from SPCBs/PCCs

to manage specific waste streams in accordance with regulations.
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FORM -1

SAMPLE IDENTIFICATION FOR SURFACE WATER SAMPLES

Sample Code :
Observer:

'Agency:

|Project:

Date :
Time :

Latitude :
River :

Station Name and Code :

Longitude :
Division :

Depth of Sample:

: (1.)VGeneral

(2) Bacteriology

(3) BOD

(4) COD, NH;, NO;
(5) Toxic Metals

|(6) Trace Organics

O Water O Fresh

O River loﬁMain Current 0 Bridge
O Drain 0 Right Bank O Boat O Sediment O Brackish
0 Canal O Left Bank 0 Wading O Susp. Matter O Salt
O Reservoir 0 other O other " O Biota O Effluent
Sample Types O Grab O Time Comp. O Flow Comp. O Depth-integ O Width-integ
Sample Device Weighted Bottle Pump Depth Sampler
Temperture: l pH EC umhos/cm DO mg/L
Odour [1] Odour free [6] Septic Colour [1] Light brown [6] Dark green
code [2] Rotten eggs [7] Aromatic code [2] Brown [7] Light black

[3] Burnt sugar [8] Chlorinous [3] Dark brown [8] Black

[4] Soapy [9] Alcoholic [4] Light green [9] Clear

[5] Fishy [10] Unpleasant [5] Green [10] Other (Specify)
Weather |0 sunny |0 Cloudy O Rainy 0 Windly
Water vel.(m/sec) ,O High (>0.5) |0 Medium (0.1-0.5) [0 Low (<0.1) O Standing |

Mone O Cultivation / Irrigation ’

Water Use ]O Bathing & Washing O Cattle washing

]O Melcn / vegetable farming

0O Industtial / Organised water supply

e L
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FORM-II

SAMPLE IDENTIFICATION FOR GROUND WATER SAMPLES

( Sample Code
| Observer | Agency | Project
Date Station Address and Code Latitude:
Time Location: Longitude:
Village:
Tehsil:
District:
State
Piezometer

Open dug well / Dug Hand pump

Tube Well/ bore well

_Source of Sample i biore well
Parameter Code Container Preservation
' Glass| PVC | PE [Teflon| None [ Cool | Acid | Other
(1) General
(2) Bacteriology .
(3) BOD
(4)CcOD
] (5) Toxic Metals
[ (6) Trace Organics | i
Field Determination
Temp °C [pH EC micromhos/cm
Odor (1) Odor free (2) Rotteneggs | Color code | (1) Light brown (2) Brown
code (3) Burnt sugar (4) Soapy (3) Dark brown (4) Light green
(5) Fishy (B) Septic (5) Green (6) Dark green
(7) Aromatic ~ (8) Chlorinous (7) Clear (8) Other(specify)
(9) Alcoholic  (10).Unpleasant
f : Hydro geological Information
Well Data
Diameter Q cm
Total Depth D S m bgl
Static Water Level (Avg.) SWL { M bgl
Aquifer Characteristics .
Use of the well/tubewell/bore well
Depth of Slot pipes M bgl

Land use in surrounding area

If the tubewell/bore well/piezometer

is purged, complete below =

Field Flow Measurement

Static Water Level SWL mbgl
Actual pump setting depth IE M
Purging duration min
Pump discharge Q L/min
Volume purged v L
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FORM-II

Sample Record for Analysis

I A A I L N N
11:;{11 | |
N I N N N DN |
N R | |
M T 55 S [ I
S S N A -
T T T TZINJ ]

Column (3) gives the laboratory sample assigned to the sample as it is received in the
laboratory. Note that the numbering has two parts sepérated by hyphen. The first part is
assigned in a sequential manner as samples are received from various stations. If two
samples are collected at the same time from a station for different sets of analysis, the first
part of the number is the same. The second part corresponds to the parameter code as -

given in the sample.
Column (4) gives the station code convenﬁonally followed by the monitoring agency.

Column (6) gives the project under which the sample is collected.
Column (9) corresponds to the parameter(s) code given in the sample identification form.

The result of the analysis of all the samples having the same first part of the. code would

“be entered in the data entry system as one.sample havmg the same station eode and time

of sample couectlon
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TR &, .7~ 33004/99 REGD. No. D. L.-33004/99
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ETETIOT
EXTRAORDINARY
AT | |—EvE 3—I7-T0E (i)
PART I1—Section 3—Sub-section (i)

grfee T TFfaT
PUBLISHED BY AUTHORITY

. 442] 75 Faeeht, AT, oTEd 6, 2021/4790T 15, 1943
No. 442] NEW DELHI, FRIDAY, AUGUST 6, 2021/SHRAVANA 15, 1943

TN, I AL TAGTY qRadd HATqq

CIPECET
75 e, 6 arred, 2021

qraL[A. 541(s1).—STel, Faug TTe AT TAiq @ iewr (§2en) Foread [{aw, 2020 wra
LA F TG, I 3 JAq TR #arad § ATag=ar gedr ar.F0.[. 44(3), ara 23 a4,
2020 T A=A T 9" (F2eA0) F=H, 1986, & Faw 5 & IUMIH (3) F T TAT ATATTHC
WA o TSI, FETIT | FH119a w0 o, Rres a+ft safaqat o S 96 g0 gqtad g i
AT & 39 a@ | ST 3% ATSg=aT § sfqrase T it TadT STt i ITqed F:7 &f T2 o,
T1e {37 FiT srater & Y e 7 A9 AH T fhw U o,

ST aTad ATIg=AT | siqrase o Hf Iraar 23 Ja<y, 2020 FT AT FHf ITAsd T &f
e o,

SIY, qATFT SATEEEAT & Tascay § T sFTaadl i qureiat & YTeq Serdi sfiT gATal &7 fa g
LA G T8 &9 ¥ fa=e 6T 1,

qq:, A, FAT LR, T (Feqon) Faw, 1986 F fFaw 5 % Iufaaw (3) F A1 ufsa
TATA (FTEA) AT, 1986 T 29 i 9T 6 ¥ T 25 FRT Tad Araadl T TINT Fd g0
TTEOT (FTer) I, 1986 T SiY HeeT F & fory Fefrted Fa| a=mdt g, i -

1. Tfer 7T i - (1) =9 Rt & ferg 9 g=iawor (Fwerr) e erye =, 2021 21
(2) T TS | I T AT TG F TF a9 o TG TG il

4359 G1/2021 1)
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2. TFTEYOT (F2eAvT) AT, 1986 F SI=1-1 § w73 ¥ SO Hafad Tatedy & v a2 Feferfaa

. . JENT T AT F

1 2 3 4

“731 | o ZaT &R fFEi | &, afgEme amet

(Frategfe) AT 3 for e g (o o S
T T FIEhe WA / TS H)
EIREIRR RKIEES
fro=r 6.0 -8.5
ey (3 fow 27 foohy 30
Tfeaa)
GIEE] 250
Huaug 100
e & A 10
AT AT 100
S - g T 100% ¥ TgeT 96 =2i % 18 90% HASeAT
T IS AT

(ii) srfafier derefieit
ST 0.1
HASTZATT 0.12
werrfroTeele FATEe 0.9
BT IREETin) 0.2
dt . % =7 H wiehe 5
UH . F &9 § GehEs 2
e ITeres AT 1
ST 5
e 3
T FHIHITH 2
ST HITHIT (F16+) | 0.1
AqTzATe S (TFEua & &7 H) | 0.1
EIRIEED 0.2
LT 0.01
K 0.1
THUA 26 T FH (M 9T Fae ATgH & o7 AN])

(iiii) EEESY  |Tr IR

o TSN F AT v FEAT F forw sei &g Mdes
HATAF TATAL, a9 3 FAATY TRATT HATAT 6T ATL=AT
FTAT. 4(37), aTEE 1 [T, 2016 FTT e g |
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errgqﬁswmw 3

o TS WU A AT st e TerHTex &1 fAfga s
ST T SERM % 9869 & Aa9Tharl e Fagd & e =
ATE=AT F 92T & (i) § =AW= g S qAieawr odt & e
e o =T i ARt i aorvar 7 fAfRfEse war g

fooqur - G2 % H " /Y % a9t Meea & oo any €

Tt 3 forT T Mdga it Ar] At AT ST 2 s qfe T |Jag
ST & & qHT Megd F AN R e siavd S T [{HErs
AT o folT St fAeam2or 1 J2eT fohar ST |fenfera 21

S I T TS UH. 6582-1971 F SAATE ATATSTd TR STTosTT |

“FTATaFT X7 Hiew's =9 § giuag THier I oY 3 77 [F9
T2 gu wHdHET grT fAfee fr S i wedee ue grr ok
ATET SHHT TeqLAT & ATl AT/ fAaTat 9 & T STusfT |

4 HIHTT 39 SRRM IT AR ZT ST w1, STeee e
FATSE, FATLISA I T STANT FL B G |

g, IS AHH

(3 w1 32)

e THTRIAT # g Hoq go (FefmT /
TATH 3)

FATT 15

SIS IFAI TS aToq 35

AT 30

EXIC] 5

Tregfe 100

LIRS 1000

STEFATLIHAT 200

EIECIC 100

THEN 2000

1. fareTe 1 T T THATT AT T F AT0E AR 9 AATTE
5% ¥ SATeF Tei 2T AT T

F.A1 T4T & AT 31 wEiegesa & gfaaed § @9 AR’ F o
ST AT HIEEUT FeliRT I T T AT IHH oG raeT F IoqwT gl
AT HHFHA AT ATATANSRA TET = IT AT FATAT, F2TT AT,
AT T AT AT(AY (FAsHe U Tig-arsesdt gade) a9 2016
A% 3 % IUMTH (1) F @ 17 & ITGY & ATHA GALATEH ATAT F
& | FR(hd FohaT ST S SEH T 70 I0eer o STefie g T |

[T &. F1-15017/12/2018-Hrfr==eg]
AL T IRTETE, HLFT q1a
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fooqur : qor e IR % TS, S|, AN 1, @ 3, IU-9T (i) H§ 6T AL Sl 844(3) arE
19 F3@<, 1986 H WHITAT [T TT o ¥ ATaT J12 SATe=HT qeai® ar.an.q. 243(3) I
31 ®TH, 2021 T sifaw =9 & werrtera & = a7 |

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 6th August, 2021

G.S.R. 541(E).—Whereas, certain draft rules, namely the Environment (Protection) Amendment
Rules, 2020 were published in the Gazette of India, Extraordinary, as required under sub-rule (3) of rule 5
of the Environment (Protection) Rules,1986, vide notification of the Government of India in the Ministry of
Environment, Forest and Climate Change vide number G.S.R. 44 (E), dated the 23 January, 2020, inviting
objections and suggestions from all persons likely to be affected thereby within a period of sixty days from
the date on which copies of the Gazette containing the said notification were made available to the public;

And Whereas, copies of the Gazette containing the aforesaid notification were made available to
the public on the 23" January, 2020;

And Whereas, objections and suggestions received from all persons and stakeholders in response to
the aforesaid notification have been duly considered by the Central Government;

Now, therefore, in exercise of the powers conferred by sections 6 and 25 of the Environment
(Protection) Act, 1986 (29 of 1986) read with sub-rule (3) of rule 5 of the Environment (Protection) Rules,
1986, the Central Government hereby makes the following rules further to amend the Environment
(Protection) Rules, 1986, namely: -

1. Short title and commencement. - (1) These rules may be called the Environment (Protection)
Second Amendment Rules, 2021.

(2) They shall come into force after one year from the date of publication of this notification in the
Official Gazette.

2. In the Environment (Protection) Rules, 1986, in Schedule-l, for serial number 73 and the entries
relating thereto, the following serial number and entries shall be substituted, namely:-

S.No. Industry Parameters Standard
1 2 3 4
Bulk Drug and A. EFFLUENT STANDARDS*
«“73. Formulation Limiting value for concentration (in

(Pharmaceutical) mg/l except for pH and Bio assay)

(i) Compulsory Parameters

pH 6.0 -8.5

BOD (3 days 27°C) 30

COD 250

TSS 100

Oil & Grease 10

Ammonical Nitrogen 100

Bio - Assay Test** 90% Survival of Fish after first 96

hours in 100% effluent
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Wmﬂgqﬁzﬂmw 5

(ii) Additional Parameters™

***Benzene 0.1
***Xylene 0.12
***Methylene Chloride 0.9
***Chlorobenzene 0.2
Phosphates as P 5
Sulphides as S 2
Phenolic Compounds 1

Zinc 5

Copper 3

Total Chromium 2
Hexavalent Chromium (Cr®) 0.1
Cyanide (as HCN) 0.1
Arsenic 0.2
Mercury 0.01

Lead 0.1

SAR Less thar_l 26 (applicable only for

discharge on land)

(iii) Industry connected with CETP

e The discharge norms for industry connected with CETP and of
CETP shall be governed by Ministry of Environment, Forest &
Climate Change notification S.O. 4 (E), dated the 1% January, 2016.

o State Pollution Control Board shall prescribe additional relevant
parameters as given at para A (ii) of this notification as per needs
and discharge potential of member industries and specify the
frequency of monitoring considering the receiving environment
conditions.

Note:
The standards in para A is applicable to all discharges except to CETP.

*Not applicable to industry discharging to CETP, and shall be applicable to
all discharge to land and surface water bodies including use of treated
wastewater for horticulture or irrigation purpose.

** The Bio assay test shall be conducted as per IS : 6582-1971

## Parameters listed as “Additional Parameters” shall be prescribed by
SPCB depending on the process and product and its monitoring frequency
shall be monthly/quarterly as decided by SPCBs

***Limits shall be applicable to industries those are using Benzene,

Xylene, Methylene Chloride, Chlorobenzene.
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B. EMISSION STANDARDS
(Tank farm Vents)

Parameter Limiting value for cg)ncentration
(mg/Nm®)

Chlorine 15
Hydrochloric acid vapor 35
Ammonia 30
Benzene 5
Toluene 100
Acetonitrile 1000
Dichloromethane 200
Xylene 100
Acetone 2000

C. The total cumulative losses of solvent should not be more than 5%
of the solvent on annual basis from storage inventory

D. Chemical and Biological sludge or any residue, reject, concentrate
generated from wastewater treatment or its management facility at
Industry or CETP catering to industries engaged in manufacturing of
bulk drug or formulation of Pharmaceuticals, shall be classified as
Hazardous Waste as per the provision of clause 17 of sub-rule (i) off
rule 3 of the Hazardous and Other Wastes (Management and Trans-
boundary Movement) Rules, 2016 and shall be subject to the
provision made therein.

[F. No. Q-15017/12/2018-CPW]
NARESH PAL GANGWAR, Jt. Secy.

Note : The principle rules were published in the Gazette of India, Extraordinary, Part I, Section 3,
Sub-section (i) vide number S.0. 844(E), dated the 19th November, 1986 and lastly amended vide
notification G.S.R. 243(E), dated the 31° March, 2021.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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[9rT [I-@vE 3(i)] IRA 1 1‘9@6&@”% 39

T 5
(Fraw 16 3=)
ﬁ%mﬁmmmﬂ%ﬁwmwﬁ%maﬁﬂ
AT T ATAE FHIA qTel SAT<h T ATH 31T 74T
2. e A HEAT, TG ST AL T FTA AT THAHRT A7 9aqv oraen foreg ardier v S 2= 8
(sreer Y sHTIONT Wi Tl A9)
3. FA o0 ST T ST

4. o7 2 9 fafe uw s 7 fo=, S g erdfier it 72 €, St it g

[T, #.3-1/2000-T=TqTHET]
fregmTyr foregr, s af=a

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 28th March, 2016

G.S.R. 343(E).—Whereas the Bio-Medical Waste (Management and Handling) Rules, 1998 was published vide
notification number S.0. 630 (E) dated the 20" July, 1998, by the Government of India in the erstwhile Ministry of
Environment and Forests, provided a regulatory frame work for management of bio-medical waste generated in the
country;

And whereas, to implement these rules more effectively and to improve the collection, segregation, processing,
treatment and disposal of these bio-medical wastes in an environmentally sound management thereby, reducing the bio-
medical waste generation and its impact on the environment, the Central Government reviewed the existing rules;

And whereas, in exercise of the powers conferred by sections 6, 8§ and 25 of the Environment (Protection) Act,
1986 (29 of 1986), the Central Government published the draft rules in the Gazette vide number G.S.R. 450 (E), dated
the 3" June, 2015 inviting objections or suggestions from the public within sixty days from the date on which copies of
the Gazette containing the said notification were made available to the public;

And whereas, the copies of the Gazette containing the said draft rules were made available to the public on the
3" June, 2015;

And whereas, the objections or comments received within the specified period from the public in respect of the
said draft rules have been duly considered by the Central Government;

Now, therefore, in exercise of the powers conferred by section 6, 8 and 25 of the Environment (Protection) Act,
1986 (29 of 1986), and in supersession of the Bio-Medical Waste (Management and Handling) Rules, 1998, except as
respects things done or omitted to be done before such suppression, the Central Government hereby makes the following
rules, namely:-

1. Short title and commencement.- (1) these rules may be called the Bio-Medical Waste Management Rules, 2016.
(2)  They shall come into force on the date of their publication in the Official Gazette.
2. Application.-

(1) These rules shall apply to all persons who generate, collect, receive, store, transport, treat, dispose, or handle bio
medical waste in any form including hospitals, nursing homes, clinics, dispensaries, veterinary institutions, animal
houses, pathological laboratories, blood banks, ayush hospitals, clinical establishments, research or educational
institutions, health camps, medical or surgical camps, vaccination camps, blood donation camps, first aid rooms of
schools, forensic laboratories and research labs.

(2).  These rules shall not apply to,-

(a) radioactive wastes as covered under the provisions of the Atomic Energy Act, 1962(33 of 1962) and the
rules made there under;

(b) hazardous chemicals covered under the Manufacture, Storage and Import of Hazardous Chemicals Rules,
1989 made under the Act;
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©) solid wastes covered under the Municipal Solid Waste (Management and Handling) Rules, 2000 made
under the Act;

(d) the lead acid batteries covered under the Batteries (Management and Handling) Rules, 2001 made under
the Act;

(e)  hazardous wastes covered under the Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008 made under the Act;

) waste covered under the e-Waste (Management and Handling) Rules, 2011 made under the Act; and

(g)  hazardous micro organisms, genetically engineered micro organisms and cells covered under the
Manufacture, Use, Import, Export and Storage of Hazardous Microorganisms, Genetically Engineered
Micro organisms or Cells Rules, 1989 made under the Act.

3. Definitions.- In these rules, unless the context otherwise requires, -
(a)  "Act" means the Environment (Protection) Act, 1986 (29 of 1986);
(b)  "animal house" means a place where animals are reared or kept for the purpose of experiments or testing;

(c)  "authorisation" means permission granted by the prescribed authority for the generation, collection, reception,
storage, transportation, treatment, processing, disposal or any other form of handling of bio-medical waste in
accordance with these rules and guidelines issued by the Central Government or Central Pollution Control Board
as the case may be;

(d) "authorised person” means an occupier or operator authorised by the prescribed authority to generate, collect,
receive, store, transport, treat, process, dispose or handle bio-medical waste in accordance with these rules and the
guidelines issued by the Central Government or the Central Pollution Control Board, as the case may be;

(e)  '"biological" means any preparation made from organisms or micro-organisms or product of metabolism and
biochemical reactions intended for use in the diagnosis, immunisation or the treatment of human beings or animals
or in research activities pertaining thereto;

(f)  "bio-medical waste" means any waste, which is generated during the diagnosis, treatment or immunisation of
human beings or animals or research activities pertaining thereto or in the production or testing of biological or in
health camps, including the categories mentioned in Schedule I appended to these rules;

(g)  '"bio-medical waste treatment and disposal facility” means any facility wherein treatment, disposal of bio-medical
waste or processes incidental to such treatment and disposal is carried out, and includes common bio-medical
waste treatment facilities;

(h)  “Form” means the Form appended to these rules;

@) “handling” in relation to bio-medical waste includes the generation, sorting, segregation, collection, use, storage,
packaging, loading, transportation, unloading, processing, treatment, destruction, conversion, or offering for sale,
transfer, disposal of such waste;

) “health care facility” means a place where diagnosis, treatment or immunisation of human beings or animals is
provided irrespective of type and size of health treatment system, and research activity pertaining thereto;

(k)  “major accident” means accident occurring while handling of bio-medical waste having potential to affect large
masses of public and includes toppling of the truck carrying bio-medical waste, accidental release of bio-medical
waste in any water body but exclude accidents like needle prick injuries, mercury spills;

) “management” includes all steps required to ensure that bio- medical waste is managed in such a manner as to
protect health and environment against any adverse effects due to handling of such waste;

(m) "occupier” means a person having administrative control over the institution and the premises generating bio-
medical waste, which includes a hospital, nursing home, clinic, dispensary, veterinary institution, animal house,
pathological laboratory, blood bank, health care facility and clinical establishment, irrespective of their system of
medicine and by whatever name they are called;

(n)  "operator of a common bio-medical waste treatment facility" means a person who owns or controls a Common
Bio-medical Waste Treatment Facility (CBMWTF) for the collection, reception, storage, transport, treatment,
disposal or any other form of handling of bio-medical waste;

(o)  “prescribed authority” means the State Pollution Control Board in respect of a State and Pollution Control
Committees in respect of an Union territory;

(p) "Schedule" means the Schedule appended to these rules.
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(c)

(d)
(e)
(f)

(8)

(h)

(i)

(k)

()

(m)

(n)

(0)

(p)

(a)

(r)

Duties of the Occupier.- It shall be the duty of every occupier to-

take all necessary steps to ensure that bio-medical waste is handled without any adverse effect to human health
and the environment and in accordance with these rules;

make a provision within the premises for a safe, ventilated and secured location for storage of segregated
biomedical waste in colored bags or containers in the manner as specified in Schedule |, to ensure that there
shall be no secondary handling, pilferage of recyclables or inadvertent scattering or spillage by animals and the
bio-medical waste from such place or premises shall be directly transported in the manner as prescribed in
these rules to the common bio-medical waste treatment facility or for the appropriate treatment and disposal,
as the case may be, in the manner as prescribed in Schedule |;

pre-treat the laboratory waste, microbiological waste, blood samples and blood bags through disinfection or
sterilisation on-site in the manner as prescribed by the World Health Organisation (WHO) or National AIDs
Control Organisation (NACO) guidelines and then sent to the common bio-medical waste treatment facility for
final disposal;

phase out use of chlorinated plastic bags, gloves and blood bags within two years from the date of notification of
these rules;

dispose of solid waste other than bio-medical waste in accordance with the provisions of respective waste
management rules made under the relevant laws and amended from time to time;

not to give treated bio-medical waste with municipal solid waste;

provide training to all its health care workers and others, involved in handling of bio medical waste at the time of
induction and thereafter at least once every year and the details of training programmes conducted, number of
personnel trained and number of personnel not undergone any training shall be provided in the Annual Report;

immunise all its health care workers and others, involved in handling of bio-medical waste for protection against
diseases including Hepatitis B and Tetanus that are likely to be transmitted by handling of bio-medical waste, in
the manner as prescribed in the National Immunisation Policy or the guidelines of the Ministry of Health and
Family Welfare issued from time to time;

establish a Bar- Code System for bags or containers containing bio-medical waste to be sent out of the premises
or place for any purpose within one year from the date of the notification of these rules;

ensure segregation of liquid chemical waste at source and ensure pre-treatment or neutralisation prior to mixing
with other effluent generated from health care facilities;

ensure treatment and disposal of liquid waste in accordance with the Water (Prevention and Control of
Pollution) Act, 1974 ( 6 of 1974);

ensure occupational safety of all its health care workers and others involved in handling of bio-medical waste by
providing appropriate and adequate personal protective equipments;

conduct health check up at the time of induction and at least once in a year for all its health care workers and
others involved in handling of bio- medical waste and maintain the records for the same;

maintain and update on day to day basis the bio-medical waste management register and display the monthly
record on its website according to the bio-medical waste generated in terms of category and colour coding as
specified in Schedule [;

report major accidents including accidents caused by fire hazards, blasts during handling of bio-medical waste
and the remedial action taken and the records relevant thereto, (including nil report) in Form | to the prescribed
authority and also along with the annual report;

make available the annual report on its web-site and all the health care facilities shall make own website within
two years from the date of notification of these rules;

inform the prescribed authority immediately in case the operator of a facility does not collect the bio-medical
waste within the intended time or as per the agreed time;

establish a system to review and monitor the activities related to bio-medical waste management, either
through an existing committee or by forming a new committee and the Committee shall meet once in every six
months and the record of the minutes of the meetings of this committee shall be submitted along with the
annual report to the prescribed authority and the healthcare establishments having less than thirty beds shall
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designate a qualified person to review and monitor the activities relating to bio-medical waste management
within that establishment and submit the annual report;

(s) maintain all record for operation of incineration, hydro or autoclaving etc., for a period of five years;

(t) existing incinerators to achieve the standards for treatment and disposal of bio-medical waste as specified in
Schedule Il for retention time in secondary chamber and Dioxin and Furans within two years from the date of
this notification.

5. Duties of the operator of a common bio-medical waste treatment and disposal facility.-It shall be the duty of
every operator to -

(a)  take all necessary steps to ensure that the bio-medical waste collected from the occupier is transported, handled,
stored, treated and disposed of, without any adverse effect to the human health and the environment, in
accordance with these rules and guidelines issued by the Central Government or, as the case may be, the central
pollution control board from time to time;

(b)  ensure timely collection of bio-medical waste from the occupier as prescribed under these rules;
(c)  establish bar coding and global positioning system for handling of bio- medical waste within one year;

(d) inform the prescribed authority immediately regarding the occupiers which are not handing over the segregated
bio-medical waste in accordance with these rules;

(e)  provide training for all its workers involved in handling of bio-medical waste at the time of induction and at least
once a year thereafter;

(f)  assist the occupier in training conducted by them for bio-medical waste management;

(2)  undertake appropriate medical examination at the time of induction and at least once in a year and immunise all its
workers involved in handling of bio-medical waste for protection against diseases, including Hepatitis B and
Tetanus, that are likely to be transmitted while handling bio-medical waste and maintain the records for the same;

(h)  ensure occupational safety of all its workers involved in handling of bio-medical waste by providing appropriate
and adequate personal protective equipment;

(i)  report major accidents including accidents caused by fire hazards, blasts during handling of bio-medical waste
and the remedial action taken and the records relevant thereto, (including nil report) in Form I to the prescribed
authority and also along with the annual report;

) maintain a log book for each of its treatment equipment according to weight of batch; categories of waste treated;
time, date and duration of treatment cycle and total hours of operation;

(k)  allow occupier , who are giving waste for treatment to the operator, to see whether the treatment is carried out as
per the rules;

) shall display details of authorisation, treatment, annual report etc on its web-site;

(m) after ensuring treatment by autoclaving or microwaving followed by mutilation or shredding, whichever is
applicable, the recyclables from the treated bio-medical wastes such as plastics and glass, shall be given to
recyclers having valid consent or authorisation or registration from the respective State Pollution Control Board or
Pollution Control Committee;

(n)  supply non-chlorinated plastic coloured bags to the occupier on chargeable basis, if required;
(o)  common bio-medical waste treatment facility shall ensure collection of biomedical waste on holidays also;
(p)  maintain all record for operation of incineration, hydroor autoclaving for a period of five years; and

(@)  upgrade existing incinerators to achieve the standards for retention time in secondary chamber and Dioxin and
Furans within two years from the date of this notification.

6. Duties of authorities.-The Authority specified in column (2) of Schedule-III shall perform the duties as specified
in column (3) thereof in accordance with the provisions of these rules.

7. Treatment and disposal.- (1) Bio-medical waste shall be treated and disposed of in accordance with Schedule I,
and in compliance with the standards provided in Schedule-II by the health care facilities and common bio-medical waste
treatment facility.

2) Occupier shall hand over segregated waste as per the Schedule-I to common bio-medical waste treatment
facility for treatment, processing and final disposal:

Provided that the lab and highly infectious bio-medical waste generated shall be pre-treated by equipment like
autoclave or microwave.
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(3) No occupier shall establish on-site treatment and disposal facility, if a service of common bio-medical waste
treatment facility is available at a distance of seventy-five kilometer.

(4) In cases where service of the common bio-medical waste treatment facility is not available, the Occupiers shall
set up requisite biomedical waste treatment equipment like incinerator, autoclave or microwave, shredder prior to
commencement of its operation, as per the authorisation given by the prescribed authority.

(5) Any person including an occupier or operator of a common bio medical waste treatment facility, intending to
use new technologies for treatment of bio medical waste other than those listed in Schedule | shall request the
Central Government for laying down the standards or operating parameters.

(6) On receipt of a request referred to in sub-rule (5), the Central Government may determine the standards and
operating parameters for new technology which may be published in Gazette by the Central Government.

(7) Every operator of common bio-medical waste treatment facility shall set up requisite biomedical waste
treatment equipments like incinerator, autoclave or microwave, shredder and effluent treatment plant as a
part of treatment, prior to commencement of its operation.

(8) Every occupier shall phase out use of non-chlorinated plastic bags within two years from the date of
publication of these rules and after two years from such publication of these rules, the chlorinated plastic bags
shall not be used for storing and transporting of bio-medical waste and the occupier or operator of a common
bio-medical waste treatment facility shall not dispose of such plastics by incineration and the bags used for
storing and transporting biomedical waste shall be in compliance with the Bureau of Indian Standards. Till the
Standards are published, the carry bags shall be as per the Plastic Waste Management Rules, 2011.

(9) After ensuring treatment by autoclaving or microwaving followed by mutilation or shredding, whichever is
applicable, the recyclables from the treated bio-medical wastes such as plastics and glass shall be given to
such recyclers having valid authorisation or registration from the respective prescribed authority.

(10) The Occupier or Operator of a common bio-medical waste treatment facility shall maintain a record of
recyclable wastes referred to in sub-rule (9) which are auctioned or sold and the same shall be submitted to
the prescribed authority as part of its annual report. The record shall be open for inspection by the prescribed
authorities.

(112) The handling and disposal of all the mercury waste and lead waste shall be in accordance with the respective
rules and regulations.

8. Segregation, packaging, transportation and storage.-(1) No untreated bio-medical waste shall be mixed with
other wastes.

(2) The bio-medical waste shall be segregated into containers or bags at the point of generation in accordance
with Schedule | prior to its storage, transportation, treatment and disposal.

3) The containers or bags referred to in sub-rule (2) shall be labeled as specified in Schedule IV.

(4) Bar code and global positioning system shall be added by the Occupier and common bio-medical waste
treatment facility in one year time.

(5)  The operator of common bio-medical waste treatment facility shall transport the bio-medical waste from the
premises of an occupier to any off-site bio-medical waste treatment facility only in the vehicles having label as
provided in part ‘A’ of the Schedule IV along with necessary information as specified in part ‘B’ of the Schedule
Iv.

(6)  The vehicles used for transportation of bio-medical waste shall comply with the conditions if any stipulated by
the State Pollution Control Board or Pollution Control Committee in addition to the requirement contained in the
Motor Vehicles Act, 1988 (59 of 1988), if any or the rules made there under for transportation of such infectious
waste.

7) Untreated human anatomical waste, animal anatomical waste, soiled waste and, biotechnology waste shall not be
stored beyond a period of forty —eight hours:

Provided that in case for any reason it becomes necessary to store such waste beyond such a period, the
occupier shall take appropriate measures to ensure that the waste does not adversely affect human health and the
environment and inform the prescribed authority along with the reasons for doing so.
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(8)  Microbiology waste and all other clinical laboratory waste shall be pre-treated by sterilisation to Log 6 or
disinfection to Log 4, as per the World Health Organisation guidelines before packing and sending to the common
bio-medical waste treatment facility.

9. Prescribed authority.-(1) The prescribed authority for implementation of the provisions of these rules shall be
the State Pollution Control Boards in respect of States and Pollution Control Committees in respect of Union territories.

(2)  The prescribed authority for enforcement of the provisions of these rules in respect of all health care
establishments including hospitals, nursing homes, clinics, dispensaries, veterinary institutions, animal houses,
pathological laboratories and blood banks of the Armed Forces under the Ministry of Defence shall be the
Director General, Armed Forces Medical Services, who shall function under the supervision and control of the
Ministry of Defence.

(3)  The prescribed authorities shall comply with the responsibilities as stipulated in Schedule III of these rules.

10.  Procedure for authorisation.-Every occupier or operator handling bio-medical waste, irrespective of the quantity
shall make an application in Form II to the prescribed authority i.e. State Pollution Control Board and Pollution
Control Committee, as the case may be, for grant of authorisation and the prescribed authority shall grant the
provisional authorisation in Form III and the validity of such authorisation for bedded health care facility and
operator of a common facility shall be synchronised with the validity of the consents.

(1)  The authorisation shall be one time for non-bedded occupiers and the authorisation in such cases shall be deemed
to have been granted, if not objected by the prescribed authority within a period of ninety days from the date of
receipt of duly completed application along with such necessary documents.

(2)  In case of refusal of renewal, cancellation or suspension of the authorisation by the prescribed authority, the
reasons shall be recorded in writing:

Provided that the prescribed authority shall give an opportunity of being heard to the applicant before
such refusal of the authorisation.

(3)  Every application for authorisation shall be disposed of by the prescribed authority within a period of ninety days
from the date of receipt of duly completed application along with such necessary documents, failing which it shall
be deemed that the authorisation is granted under these rules.

(4) In case of any change in the bio-medical waste generation, handling, treatment and disposal for which
authorisation was earlier granted, the occupier or operator shall intimate to the prescribed authority about the
change or variation in the activity and shall submit a fresh application in Form II for modification of the
conditions of authorisation.

11.  Advisory Committee.-(1) Every State Government or Union territory Administration shall constitute an Advisory
Committee for the respective State or Union territory under the chairmanship of the respective health secretary to oversee
the implementation of the rules in the respective state and to advice any improvements and the Advisory Committee shall
include representatives from the Departments of Health, Environment, Urban Development, Animal Husbandry and
Veterinary Sciences of that State Government or Union territory Administration, State Pollution Control Board or
Pollution Control Committee, urban local bodies or local bodies or Municipal Corporation, representatives from Indian
Medical Association, common bio-medical waste treatment facility and non-governmental organisation.

(2)  Notwithstanding anything contained in sub-rule (1), the Ministry of Defence shall constitute the Advisory
Committee (Defence) under the chairmanship of Director General of Health Services of Armed Forces consisting
of representatives from the Ministry of Defence, Ministry of Environment, Forest and Climate Change, Central
Pollution Control Board, Ministry of Health and Family Welfare, Armed Forces Medical College or Command
Hospital.

3) The Advisory Committee constituted under sub-rule (1) and (2) shall meet at least once in six months and review
all matters related to implementation of the provisions of these rules in the State and Armed Forces Health Care
Facilities, as the case may be.

4 The Ministry of Health and Defence may co-opt representatives from the other Governmental and non-
y y pt rep
governmental organisations having expertise in the field of bio-medical waste management.

12. Monitoring of implementation of the rules in health care facilities.- (1) The Ministry of Environment, Forest and
Climate Change shall review the implementation of the rules in the country once in a year through the State Health
Secretaries and Chairmen or Member Secretary of State Pollution Control Boards and Central Pollution Control Board
and the Ministry may also invite experts in the field of bio-medical waste management, if required.

2) The Central Pollution Control Board shall monitor the implementation of these rules in respect of all the Armed
Forces health care establishments under the Ministry of Defence.
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(3) The Central Pollution Control Board along with one or more representatives of the Advisory Committee
constituted under sub-rule (2) of rule 11, may inspect any Armed Forces health care establishments after prior
intimation to the Director General Armed Forces Medical Services.

(4)  Every State Government or Union territory Administration shall constitute District Level Monitoring Committee
in the districts under the chairmanship of District Collector or District Magistrate or Deputy Commissioner or
Additional District Magistrate to monitor the compliance of the provisions of these rules in the health care
facilities generating bio-medical waste and in the common bio-medical waste treatment and disposal facilities,
where the bio-medical waste is treated and disposed of.

5) The District Level Monitoring Committee constituted under sub-rule (4) shall submit its report once in six months
to the State Advisory Committee and a copy thereof shall also be forwarded to State Pollution Control Board or
Pollution Control Committee concerned for taking further necessary action.

(6)  The District Level Monitoring Committee shall comprise of District Medical Officer or District Health Officer,
representatives from State Pollution Control Board or Pollution Control Committee, Public Health Engineering
Department, local bodies or municipal corporation, Indian Medical Association, common bio-medical waste
treatment facility and registered non-governmental organisations working in the field of bio-medical waste
management and the Committee may co-opt other members and experts, if necessary and the District Medical
Officer shall be the Member Secretary of this Committee.

13.  Annual report.-(1) Every occupier or operator of common bio-medical waste treatment facility shall submit an
annual report to the prescribed authority in Form-IV, on or before the 30" June of every year.

(2)  The prescribed authority shall compile, review and analyse the information received and send this information to
the Central Pollution Control Board on or before the 31% July of every year.

(3)  The Central Pollution Control Board shall compile, review and analyse the information received and send this
information, along with its comments or suggestions or observations to the Ministry of Environment, Forest and
Climate Change on or before 31" August every year.

(4)  The Annual Reports shall also be available online on the websites of Occupiers, State Pollution Control Boards
and Central Pollution Control Board.

14. Maintenance of records.- (1) Every authorised person shall maintain records related to the generation,
collection, reception, storage, transportation, treatment, disposal or any other form of handling of bio-medical
waste, for a period of five years, in accordance with these rules and guidelines issued by the Central Government
or the Central Pollution Control Board or the prescribed authority as the case may be.

(2)  All records shall be subject to inspection and verification by the prescribed authority or the Ministry of
Environment, Forest and Climate Change at any time.

15.  Accident reporting.- (1) In case of any major accident at any institution or facility or any other site while
handling bio-medical waste, the authorised person shall intimate immediately to the prescribed authority about such
accident and forward a report within twenty-four hours in writing regarding the remedial steps taken in Form L.

(2)  Information regarding all other accidents and remedial steps taken shall be provided in the annual report in
accordance with rule 13 by the occupier.

16.  Appeal.-(1) Any person aggrieved by an order made by the prescribed authority under these rules may, within a
period of thirty days from the date on which the order is communicated to him, prefer an appeal in Form V to the
Secretary (Environment) of the State Government or Union territory administration .

(2)  Any person aggrieved by an order of the Director General Armed Forces Medical Services under these rules may,
within thirty days from the date on which the order is communicated to him, prefer an appeal in Form V to the
Secretary, Ministry of Environment, Forest and Climate Change.

(3)  The authority referred to in sub-para (1) and (2) as the case may be, may entertain the appeal after the expiry of
the said period of thirty days, if it is satisfied that the appellant was prevented by sufficient cause from filing the
appeal in time.

(4)  The appeal shall be disposed of within a period of ninety days from the date of its filing.

17.  Site for common bio-medical waste treatment and disposal facility.-(1) Without prejudice to rule 5 of
these rules, the department in the business allocation of land assignment shall be responsible for providing suitable site
for setting up of common biomedical waste treatment and disposal facility in the State Government or Union territory
Administration.
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(2)  The selection of site for setting up of such facility shall be made in consultation with the prescribed authority,
other stakeholders and in accordance with guidelines published by the Ministry of Environment, Forest and
Climate Change or Central Pollution Control Board.

18.  Liability of the occupier, operator of a facility.- (1) The occupier or an operator of a common bio-medical
waste treatment facility shall be liable for all the damages caused to the environment or the public due to improper
handling of bio- medical wastes.

(2)  The occupier or operator of common bio-medical waste treatment facility shall be liable for action under section 5
and section 15 of the Act, in case of any violation.

SCHEDULE I
[See rules 3 (e), 4(b), 7(1), 7(2), 7(5), 7 (6) and 8(2)]
Part-1
Biomedical wastes categories and their segregation, collection, treatment, processing and disposal
options
Category Type of Waste Type of Bag or | Treatment and Disposal options
Container to be
used
@ (2) 3) C))
Yellow (a) Human Anatomical | Yellow coloured Incineration or Plasma Pyrolysis or deep
Waste: non-chlorinated burial®

. lastic bags
Human tissues, organs, P &

body parts and fetus below
the viability period (as per
the Medical Termination of
Pregnancy  Act 1971,
amended from time to

time).

(b)Animal Anatomical
Waste :

Experimental animal

carcasses, body parts,
organs, tissues, including
the waste generated from
animals used in experiments
or testing in veterinary
hospitals or colleges or
animal houses.

(c¢) Soiled Waste: Incineration or Plasma Pyrolysis or deep

Items contaminated with burial

blood, body fluids like

; In absence of above facilities, autoclaving or
dressings, plaster casts,

cotton swabs and bags micro-waving/ hydroclaving followed by
containing  residual  or shredding or mutilation or combination of
discarded blood and blood sterilization and shredding. Treated waste to
components. be sent for energy recovery.
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(d) Expired or Discarded
Medicines: Pharmaceutical
waste  like  antibiotics,
cytotoxic drugs including
all items contaminated with
cytotoxic drugs along with
glass or plastic ampoules,
vials etc.

Yellow coloured
non-chlorinated
plastic bags or
containers

Expired ‘“cytotoxic drugs and items
contaminated with cytotoxic drugs to be
returned back to the manufacturer or supplier
for incineration at temperature >1200 °C or to
common bio-medical waste treatment facility
or hazardous waste treatment, storage and
disposal facility for incineration at >1200°C
Or Encapsulation or Plasma Pyrolysis at
>1200°C.

All other discarded medicines shall be either
sent back to manufacturer or disposed by
incineration.

(e) Chemical Waste:

Chemicals used in
production of biological and

Yellow coloured
containers or non-
chlorinated plastic
bags

Disposed of by incineration or Plasma
Pyrolysis or  Encapsulation in hazardous
waste treatment, storage and disposal facility.

used or discarded
disinfectants.
®) Chemical Liquid | Separate collection | After resource recovery, the chemical liquid

Waste:

Liquid waste generated due
to use of chemicals in
production of biological and
used or discarded
disinfectants, Silver X-ray
film  developing liquid,

discarded Formalin,
infected secretions,
aspirated body
fluids, liquid from
laboratories and floor

washings, cleaning, house-
keeping and disinfecting
activities etc.

system leading to
effluent treatment
system

waste shall be pre-treated before mixing with
other wastewater. The combined discharge
shall conform to the discharge norms given in
Schedule- III.

(g) Discarded linen,
mattresses, beddings
contaminated with blood or
body fluid.

Non-chlorinated
yellow plastic bags
or suitable packing
material

Non- chlorinated chemical disinfection
followed by incineration or Plazma Pyrolysis
or for energy recovery.

In absence of above facilities, shredding or
mutilation or combination of sterilization and
shredding. Treated waste to be sent for energy
recovery or incineration or Plazma Pyrolysis.

(h) Microbiology,
Biotechnology and other
clinical laboratory waste:

Blood bags, Laboratory
cultures, stocks or
specimens of  micro-
organisms, live or

attenuated vaccines, human
and animal cell cultures
used in research, industrial
laboratories, production of

Autoclave safe
plastic bags or
containers

Pre-treat to sterilize with non-chlorinated

chemicals on-site as per National AIDS
Control Organisation or World Health
Organisation  guidelines  thereafter  for
Incineration.

137



THE GAZETTE OF a&a EXTRAORDINARY

48 [PART II—SEC. 3(i)]
biological, residual toxins,
dishes and devices used for
cultures.
Red Contaminated Waste | Red coloured non- | Autoclaving or micro-waving/ hydroclaving
(Recyclable) chlorinated plastic | followed by shredding or mutilation or
(a) Wastes generated from bags or containers | ., ypination of sterilization and shredding.
disposable items such as Treated waste to be sent to registered or
tubing, bottles, intravenous authorized recyclers or for energy recovery or
tubes ani sets, catheters, plastics to diesel or fuel oil or for road
unne ags, Synnges making, whichever is possible.
(without needles and fixed & P
needle  syringes) and Plastic waste should not be sent to landfill
vaccutainers ~ with  their sites.
needles cut) and gloves.
White Waste sharps including | Puncture proof, Autoclaving or Dry Heat Sterilization
(Translucent) Metals: Leak proof, followed by shredding or mutilation or
. . tamper proof encapsulation in metal container or cement
Needles, syringes with . S .
. containers concrete; combination of shredding cum
fixed needles, needles from ; . . )
. autoclaving; and sent for final disposal to iron
needle tip cutter or burner, . .
foundries (having consent to operate from the
scalpels, blades, or any . .
. State Pollution Control Boards or Pollution
other contaminated sharp . - .
. Control Committees) or sanitary landfill or
object that may cause . .
. designated concrete waste sharp pit.
puncture and cuts. This
includes both used,
discarded and contaminated
metal sharps
Blue (a) Glassware: Cardboard boxes Disinfection (by soaking the washed glass

Broken or discarded and
contaminated glass
including medicine vials
and ampoules except those
contaminated with
cytotoxic wastes.

with blue colored
marking

(b) Metallic Body
Implants

Cardboard boxes
with blue colored
marking

waste after cleaning with  detergent and
Sodium Hypochlorite treatment) or through
autoclaving or microwaving or hydroclaving
and then sent for recycling.

“Disposal by deep burial is permitted only in rural or remote areas where there is no access to common bio-
medical waste treatment facility. This will be carried out with prior approval from the prescribed authority and
as per the Standards specified in Schedule-III. The deep burial facility shall be located as per the provisions and
guidelines issued by Central Pollution Control Board from time to time.

Part -2

(1)  All plastic bags shall be as per BIS standards as and when published, till then the prevailing Plastic Waste
Management Rules shall be applicable.

(2)  Chemical treatment using at least 10% Sodium Hypochlorite having 30% residual chlorine for twenty minutesor
any other equivalent chemical reagent that should demonstrate Log,4 reduction efficiency for microorganisms as
given in Schedule- III.

(3)  Mutilation or shredding must be to an extent to prevent unauthorized reuse.
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“

(&)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

1.

There will be no chemical pretreatment before incineration, except for microbiological, lab and highly infectious
waste.

Incineration ash (ash from incineration of any bio-medical waste) shall be disposed through hazardous waste
treatment, storage and disposal facility, if toxic or hazardous constituents are present beyond the prescribed limits
as given in the Hazardous Waste (Management, Handling and Transboundary Movement) Rules, 2008 or as
revised from time to time.

Dead Fetus below the viability period (as per the Medical Termination of Pregnancy Act 1971, amended from
time to time) can be considered as human anatomical waste. Such waste should be handed over to the operator
of common bio-medical waste treatment and disposal facility in yellow bag with a copy of the official Medical
Termination of Pregnancy certificate from the Obstetrician or the Medical Superintendent of hospital or
healthcare establishment.

Cytotoxic drug vials shall not be handed over to unauthorised person under any circumstances. These shall be
sent back to the manufactures for necessary disposal at a single point. As a second option, these may be sent for
incineration at common bio-medical waste treatment and disposal facility or TSDFs or plasma pyrolys is at
temperature >1200 °c.

Residual or discarded chemical wastes, used or discarded disinfectants and chemical sludge can be disposed at
hazardous waste treatment, storage and disposal facility. In such case, the waste should be sent to hazardous
waste treatment, storage and disposal facility through operator of common bio-medical waste treatment and
disposal facility only.

On-site pre-treatment of laboratory waste, microbiological waste, blood samples, blood bags should be
disinfected or sterilized as per the Guidelines of World Health Organisation or National AIDS Control
Organisation and then given to the common bio-medical waste treatment and disposal facility.

Installation of in-house incinerator is not allowed. However in case there is no common biomedical facility
nearby, the same may be installed by the occupier after taking authorisation from the State Pollution Control
Board.

Syringes should be either mutilated or needles should be cut and or stored in tamper proof, leak proof and
puncture proof containers for sharps storage. Wherever the occupier is not linked to a disposal facility it shall be
the responsibility of the occupier to sterilize and dispose in the manner prescribed.

Bio-medical waste generated in households during healthcare activities shall be segregated as per these rules
and handed over in separate bags or containers to municipal waste collectors. Urban Local Bodies shall have tie
up with the common bio-medical waste treatment and disposal facility to pickup this waste from the Material
Recovery Facility (MRF) or from the house hold directly, for final disposal in the manner as prescribed in this
Schedule.

SCHEDULE II
[See rule 4(t), 7(1) and 7(6)]
STANDARDS FOR TREATMENT AND DISPOSAL OF
BIO-MEDICALWASTES
STANDARDS FOR INCINERATION.-

All incinerators shall meet the following operating and emission standards-

A.

Operating Standards
1). Combustion efficiency (CE) shall be at least 99.00%.
2). The Combustion efficiency is computed as follows:

%CO0,

%C0, + % CO

3). The temperature of the primary chamber shall be a minimum of 800 °C and the secondary chamber shall be
minimum of 1050°C + or - 50°C.
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4). The secondary chamber gas residence time shall be at least two seconds.

B. Emission Standards

SL Parameter Standards
No.
@ (2) 3) C))
Limiting concentration in | Sampling Duration in minutes, unless
mg Nm® unless stated stated
1. Particulate matter 50 30 or INM® of sample volume,

whichever is more

2. Nitrogen Oxides NO and NO, | 400 30 for online sampling or grab sample
expressed asNO,
3. HCl 50 30 or INM® of sample volume,
whichever is more
4. Total Dioxins and Furans 0.I1ngTEQ/Nm’ (at 11% | 8 hours or SNM’ of sample volume,
02) whichever is more
5. Hg and its compounds 0.05 2 hours or INM® of sample volume,

whichever is more

C. Stack Height: Minimum stack height shall be 30 meters above the ground and shall be attached with the necessary
monitoring facilities as per requirement of monitoring of ‘general parameters’ as notified under the Environment
(Protection) Act, 1986 and in accordance with the Central Pollution Control Board Guidelines of Emission Regulation
Part-III.

Note:
(a) The existing incinerators shall comply with the above within a period of two years from the date of the notification.

(b) The existing incinerators shall comply with the standards for Dioxins and Furans of 0.1ngTEQ/Nm’, as given below
within two years from the date of commencement of these rules.

(c) All upcoming common bio-medical waste treatment facilities having incineration facility or captive incinerator shall
comply with standards for Dioxins and Furans.

(d) The existing secondary combustion chambers of the incinerator and the pollution control devices shall be suitably
retrofitted, if necessary, to achieve the emission limits.

(e) Wastes to be incinerated shall not be chemically treated with any chlorinated disinfectants.

(f) Ash from incineration of biomedical waste shall be disposed of at common hazardous waste treatment and disposal
facility. However, it may be disposed of in municipal landfill, if the toxic metals in incineration ash are within the
regulatory quantities as defined under the Hazardous Waste (Management and Handling and Transboundary
Movement) Rules, 2008 as amended from time to time.

(g) Only low Sulphur fuel like Light Diesel Oil or Low Sulphur Heavy Stock or Diesel, Compressed Natural Gas,
Liquefied Natural Gas or Liquefied Petroleum Gas shall be used as fuel in the incinerator.

(h) The occupier or operator of a common bio-medical waste treatment facility shall monitor the stack gaseous emissions
(under optimum capacity of the incinerator) once in three months through a laboratory approved under the
Environment (Protection) Act, 1986 and record of such analysis results shall be maintained and submitted to the
prescribed authority. In case of dioxins and furans, monitoring should be done once in a year.

(i) The occupier or operator of the common bio-medical waste treatment facility shall install continuous emission
monitoring system for the parameters as stipulated by State Pollution Control Board or Pollution Control
Committees in authorisation and transmit the data real time to the servers at State Pollution Control Board or
Pollution Control Committees and Central Pollution Control Board.

(j) All monitored values shall be corrected to 11% Oxygen on dry basis.

(k) Incinerators (combustion chambers) shall be operated with such temperature, retention time and turbulence, as to
achieve Total Organic Carbon content in the slag and bottom ashes less than 3% or their loss on ignition shall be less
than 5% of the dry weight.
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(1) The occupier or operator of a common bio-medical waste incinerator shall use combustion gas analyzer to measure
CO,, CO and O,.

2. Operating and Emission Standards for Disposal by Plasma Pyrolysis or Gasification:
A. Operating Standards:

All the operators of the Plasma Pyrolysis or Gasification shall meet the following operating and emission standards:

1) Combustion Efficiency (CE) shall be at least 99.99%.
2) The Combustion Efficiency is computed as follows.
% CO, CE=
........................... X 100
(% CO, + % CO)
3) The temperature of the combustion chamber after plasma gasification shall be 1050 + 50 ° C with gas

residence time of at least 2(two) second, with minimum 3 % Oxygen in the stack gas.

4) The Stack height should be minimum of 30 m above ground level and shall be attached with the necessary
monitoring facilities as per requirement of monitoring of ‘general parameters’ as notified under the Environment
(Protection) Act, 1986 and in accordance with the CPCB Guidelines of Emission Regulation Part-III.

B. Air Emission Standards and Air Pollution Control Measures

(i) Emission standards for incinerator, notified at SI No.1 above in this Schedule, and revised from time to time,
shall be applicable for the Plasma Pyrolysis or Gasification also.

(ii) Suitably designed air pollution control devices shall be installed or retrofitted with the ‘Plasma Pyrolysis or
Gasification to achieve the above emission limits, if necessary.

(iii) Wastes to be treated using Plasma Pyrolysis or Gasification shall not be chemically treated with any
chlorinated disinfectants and chlorinated plastics shall not be treated in the system.

C. Disposal of Ash Vitrified Material: The ash or vitrified material generated from the ‘Plasma Pyrolysis or
Gasification shall be disposed off in accordance with the Hazardous Waste (Management, Handling and Transboundary
Movement) Rules 2008 and revisions made thereafter in case the constituents exceed the limits prescribed under
Schedule Il of the said Rules or else in accordance with the provisions of the Environment (Protection) Act, 1986,
whichever is applicable.

3. STANDARDS FOR AUTOCLAVING OF BIO-MEDICAL WASTE.-
The autoclave should be dedicated for the purposes of disinfecting and treating bio-medical waste.
(1) When operating a gravity flow autoclave, medical waste shall be subjected to:

(i) a temperature of not less than 121° C and pressure of 15 pounds per square inch (psi) for an autoclave residence
time of not less than 60 minutes; or

(ii) a temperature of not less than 135° C and a pressure of 31 psi for an autoclave residence time of not less than
45 minutes; or

(iii) a temperature of not less than 149° C and a pressure of 52 psi for an autoclave residence time of not less than
30 minutes.

2) When operating a vacuum autoclave, medical waste shall be subjected to a minimum of three pre-vacuum
pulse to purge the autoclave of all air. The air removed during the pre-vacuum, cycle should be decontaminated by means
of HEPA and activated carbon filtration, steam treatment, or any other method to prevent release of pathogen. The waste
shall be subjected to the following:

(i) a temperature of not less than 121°C and pressure of 15 psi per an autoclave residence time of not less than 45
minutes; or

(ii) a temperature of not less than 135°C and a pressure of 31 psi for an autoclave residence time of not less than
30 minutes;

3) Medical waste shall not be considered as properly treated unless the time, temperature and pressure indicators
indicate that the required time, temperature and pressure were reached during the autoclave process. If for any reasons,
time temperature or pressure indicator indicates that the required temperature, pressure or residence time was not
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reached, the entire load of medical waste must be autoclaved again until the proper temperature, pressure and residence
time were achieved.

(4) Recording of operational parameters: Each autoclave shall have graphic or computer recording devices which will
automatically and continuously monitor and record dates, time of day, load identification number and operating
parameters throughout the entire length of the autoclave cycle.

(5) Validation test for autoclave: The validation test shall use four biological indicator strips, one shall be used as a
control and left at room temperature, and three shall be placed in the approximate center of three containers with
the waste. Personal protective equipment (gloves, face mask and coveralls) shall be used when opening containers for the
purpose of placing the biological indicators. At least one of the containers with a biological indicator should be placed in
the most difficult location for steam to penetrate, generally the bottom center of the waste pile. The occupier or operator
shall conduct this test three consecutive times to define the minimum operating conditions. The temperature, pressure and
residence time at which all biological indicator vials or strips for three consecutive tests show complete inactivation of
the spores shall define the minimum operating conditions for the autoclave. After determining the minimum temperature,
pressure and residence time, the occupier or operator of a common biomedical waste treatment facility shall conduct this
test once in three months and records in this regard shall be maintained.

(6) Routine Test: A chemical indicator strip or tape that changes colour when a certain temperature is reached can be
used to verify that a specific temperature has been achieved. It may be necessary to use more than one strip over the
waste package at different locations to ensure that the inner content of the package has been adequately autoclaved. The
occupier or operator of a common bio medical waste treatment facility shall conduct this test during autoclaving of each
batch and records in this regard shall be maintained.

(7) Spore testing: The autoclave should completely and consistently kill the approved biological indicator at the
maximum design capacity of each autoclave wunit. Biological indicator for autoclave shall be
Geobacillusstearothermophilus spores using vials or spore Strips; with at least 1X10° spores. Under no circumstances
will an autoclave have minimum operating parameters less than a residence time of 30 minutes, a temperature less than
121° C or a pressure less than 15 psi. The occupier or operator of a common bio medical waste treatment and disposal
facility shall conduct this test at least once in every week and records in this regard shall be maintained.

4. STANDARDS OF MICROWAVING.-

(€))] Microwave treatment shall not be used for cytotoxic, hazardous or radioactive wastes, contaminated animal
carcasses, body parts and large metal items.

2) The microwave system shall comply with the efficacy test or routine tests and a performance guarantee may be
provided by the supplier before operation of the limit.

3) The microwave should completely and consistently kill the bacteria and other pathogenic organisms that are
ensured by approved biological indicator at the maximum design capacity of each microwave unit. Biological indicators
for microwave shall be Bacillus atrophaeusspores using vials or spore strips with at least 1 x 10*sporesper detachable
strip. The biological indicator shall be placed with waste and exposed to same conditions as the waste during a normal
treatment cycle.

5. STANDARDS FOR DEEP BURIAL.- (1) A pit or trench should be dug about two meters deep. It should be
half filled with waste, then covered with lime within 50 cm of the surface, before filling the rest of the pit with soil.

2) It must be ensured that animals do not have any access to burial sites. Covers of galvanised iron or wire meshes
may be used.

3) On each occasion, when wastes are added to the pit, a layer of 10 cm of soil shall be added to cover the wastes.
(@) Burial must be performed under close and dedicated supervision.

4) The deep burial site should be relatively impermeable and no shallow well should be close to the site.

(6) The pits should be distant from habitation, and located so as to ensure that no contamination occurs to surface

water or ground water. The area should not be prone to flooding or erosion.

@) The location of the deep burial site shall be authorised by the prescribed authority.

®) The institution shall maintain a record of all pits used for deep burial.

) The ground water table level should be a minimum of six meters below the lower level of deep burial pit.
6. STANDARDS FOR EFFICACY OF CHEMICAL DISINFECTION

Microbial inactivation efficacy is equated to “LoglO kill” which is defined as the difference between the
logarithms of number of test microorganisms before and after chemical treatment. Chemical disinfection methods shall
demonstrate a 4 Log10 reduction or greater for Bacillus Subtilis (ATCC 19659) in chemical treatment systems.

142



[9rT [I-@vE 3(i)] W‘eﬁrr&g&ww 53

7. STANDARDS FOR DRY HEAT STERILIZATION

Waste sharps can be treated by dry heat sterilization at a temperature not less than 185°C, at least for a residence
period of 150 minutes in each cycle, which sterilization period of 90 minutes. There should be automatic recording
system to monitor operating parameters.

i) Validation test for Shaprs sterilization unit

Waste shaprs sterilization unit should completely and consistently kill the biological indicator
GeobacillusStearothermophillus or Bacillus Atropheausspoers using vials with at least log;y 6 spores per ml. The test
shall be carried out once in three months

(ii) Routine test

A chemical indicator strip or tape that changes colour when a certain temperature is reached can be used to
verify that a specific temperature has been achieved. It may be necessary to use more than one strip over the waste to
ensure that the inner content of the sharps has been adequately disinfected. This test shall be performed once in week and
records in this regard shall be maintained.

8. STANDARDS FOR LIQUID WASTE.-

(D The effluent generated or treated from the premises of occupier or operator of a common bio medical waste
treatment and disposal facility, before discharge into the sewer should conform to the following limits-

PARAMETERS PERMISSIBLE LIMITS

pH 6.5-9.0

Suspended solids 100 mg/1

Oil and grease 10 mg/1

BOD 30 mg/l

COD 250 mg/1

Bio-assay test 90% survival of fish after 96 hours in 100% effluent.

(2) Sludge from Effluent Treatment Plant shall be given to common bio-medical waste treatment facility for incineration
or to hazardous waste treatment, storage and disposal facility for disposal.
Schedule I1I
[See rule 6 and 9(3)]
List of Prescribed Authorities and the Corresponding Duties

SL Authority Corresponding Duties
No. (2) 3)
@
1 Ministry of Environment, Forest and | (i) Making Policies concerning bio-medical waste
Climate Change, Government of India Management in the Country including notification of
Rules and amendments to the Rules as and when
required.
(ii) Providing financial assistance for training and

awareness programmes on bio-medical waste
management related activities to for the State
Pollution Control Boards or Pollution Control

Committees.

(iii) Facilitating financial assistance for setting up or up-
gradation of common bio-medical waste treatment
facilities.

@iv) Undertake or support operational research and

assessment with reference to risks to environment and
health due to bio-medical waste and previously
unknown disposables and wastes from new types of

equipment.

) Constitution  of  Monitoring ~ Committee  for
implementation of the rules.

(vi) Hearing Appeals and give decision made in Form- V

against order passed by the prescribed authorities.

(vii) Develop Standard manual for Trainers and Training.
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(viii)

Notify the standards or operating parameters for new
technologies for treatment of bio medical waste other
than those listed in Schedule- L.

Central or State Ministry of Health
and Family Welfare, Central Ministry
for Animal Husbandry and Veterinary
or State Department of Animal
Husbandry and Veterinary.

®

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

Grant of license to health care facilities or nursing homes
or veterinary establishments with a condition to obtain
authorisation from the prescribed authority for bio-
medical waste management.

Monitoring, Refusal or Cancellation of license for health
care facilities or nursing homes or veterinary
establishments for violations of conditions of
authorisation or provisions under these Rules.

Publication of list of registered health care facilities with
regard to bio-medical waste generation, treatment and
disposal.

Undertake or support operational research and
assessment with reference to risks to environment and
health due to bio-medical waste and previously unknown
disposables and wastes from new types of equipment.

Coordinate with State Pollution Control Boards for
organizing training programmes to staff of health care
facilities and municipal workers on bio-medical waste.

Constitution of Expert Committees at National or State
level for overall review and promotion of clean or new
technologies for bio-medical waste management.

Organizing or Sponsoring of trainings for the regulatory
authorities and health care facilities on bio-medical
waste management related activities.

Sponsoring of mass awareness campaigns in electronic
media and print media.

Ministry of Defence

(i)

(iii)

@iv)
)

(vi)

Grant and renewal of authorisation to Armed Forces health
care facilities or common bio-medical waste treatment
facilities (Rule 9).

Conduct training courses for authorities dealing with
management of bio-medical wastes in Armed Forces health
care facilities or treatment facilities in association with
State Pollution Control Boards or Pollution Control
Committees or Central Pollution Control Board or Ministry
of Environment, Forest and Climate Change.

Publication of inventory of occupiers and bio-medical
waste generation from Armed Forces health care facilities
or occupiers

Constitution of Advisory Committee for implementation of
the rules.

Review of management of bio-medical waste generation in
the Armed Forces health care facilities through its
Advisory Committee (Rule 11).

Submission of annual report to Central Pollution Control
Board within the stipulated time period (Rule 13).

Central Pollution Control Board

(ii)

Prepare Guidelines on bio-medical waste Management and
submit to the Ministry of Environment, Forest and Climate
Change.

Co-ordination of activities of State Pollution Control
Boards or Pollution Control Committees on bio-medical
waste.
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(iii) Conduct training courses for authorities dealing with
management of bio-medical waste.

(iv) Lay down standards for new technologies for treatment
and disposal of bio-medical waste (Rule 7) and prescribe
specifications for treatment and disposal of bio-medical
wastes (Rule 7).

(v)  Lay down Criteria for establishing common bio-medical
waste treatment facilities in the Country.

(vi) Random inspection or monitoring of health care facilities
and common bio-medical waste treatment facilities.

(vii) Review and analysis of data submitted by the State
Pollution Control Boards on bio-medical waste and
submission of compiled information in the form of annual
report along with its observations to Ministry of
Environment, Forest and Climate Change .

(viii) Inspection and monitoring of health care facilities
operated by the Director General, Armed Forces Medical
Services (Rule 9).

(ix) Undertake or support research or operational research
regarding bio-medical waste.

5. State Government of Health or Union
Territory Government or
Administration

(i) To ensure implementation of the rule in all health care
facilities or occupiers.

(ii)  Allocation of adequate funds to Government health care
facilities for bio-medical waste management.

(iii) Procurement and allocation of treatment equipments and
make provision for consumables for bio-medical waste
management in Government health care facilities.

(iv) Constitute State or District Level Advisory Committees
under the District Magistrate or Additional District
Magistrate to oversee the bio-medical waste management
in the Districts.

(v) Advise State Pollution Control Boards or Pollution Control
Committees on implementation of these Rules.

(vi) Implementation of recommendations of the Advisory
Committee in all the health care facilities.

6. State Pollution Control Boards or
Pollution Control Committees

(i) Inventorisation of Occupiers and data on bio-medical
waste generation, treatment & disposal.

(i) Compilation of data and submission of the same in annual
report to Central Pollution Control Board within the
stipulated time period.

(iii) Grant and renewal, suspension or refusal cancellation or of
authorisation under these rules (Rule 7, 8 and 10).

(iv) Monitoring of compliance of various provisions and
conditions of authorisation.

(v) Action against health care facilities or common bio-
medical waste treatment facilities for violation of these
rules (Rule 18).

(vi) Organizing training programmes to staff of health care
facilities and common bio-medical waste treatment
facilities and State Pollution Control Boards or Pollution
Control Committees Staff on segregation, collection,
storage, transportation, treatment and disposal of bio-
medical wastes.
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(vii) Undertake or support research or operational research

regarding bio-medical waste management.

(viii) Any other function under these rules assigned by
Ministry of Environment, Forest and Climate Change or
Central Pollution Control Board from time to time.

(ix) Implementation of recommendations of the Advisory

Committee.

(x) Publish the list of Registered or Authorised (or give

consent) Recyclers.

(xi) Undertake and support third party audits of the common

bio-medical waste treatment facilities in their State.

7 Municipalities or Corporations, Urban
Local Bodies and Gram Panchayats

(i) Provide or allocate suitable land for development of
common bio-medical waste treatment facilities in their
respective jurisdictions as per the guidelines of Central
Pollution Control Board.

(ii) Collect other solid waste (other than the bio-medical
waste) from the health care facilities as per the
Municipal Solid Waste ( Management and handling)
Rules, 2000 or as amended time to time.

(iii)  Any other function stipulated under these Rules.

SCHEDULE 1V
[See rule 8(3) and (5)]
Part A

LABEL FOR BIO-MEDICAL WASTE CONTAINERS or BAGS

BIOHAZARD

HANDLE WITH CARE

CYTOTOXIC HAZARDSYMBOL

HANDLE WITH CARE

Part B

LABEL FOR TRANSPORTING BIO-MEDICAL WASTE BAGS OR CONTAINERS

Waste category Number ........

Waste quantity............

Sender's Name and Address Receiver's Name and Address:

Phone Number ........ Phone Number ...............

146



[9rT [I-@vE 3(i)] IRA 1 T%Zm:nw 57

Fax Number............... Fax Number .................
Contact Person ........ Contact Person .........
In case of emergency please contact :

Name and Address :

Phone No.

Note :Label shall be non-washable and prominently visible.

FORM -1
[ (See rule 4(0), 5(i) and 15 (2)]
ACCIDENT REPORTING
1. Date and time of accident :
2. Type of Accident :
3. Sequence of events leading to accident :
4. Has the Authority been informed immediately :
5. The type of waste involved in accident :
6. Assessment of the effects of the

accidents on human health and the environment:

7. Emergency measures taken :
8. Steps taken to alleviate the effects of accidents :
9. Steps taken to prevent the recurrence of such an accident :
10. Does you facility has an Emergency Control policy? If yes give details:
Date:.......ooooiiiiin Signature ..ol
Place: ........cccooeiiiiiin. Designation .......................
FORM - 1I
(See rulel0)

APPLICATION FOR AUTHORISATION OR RENEWAL OF AUTHORISATION

(To be submitted by occupier of health care facility or common bio-medical waste treatment facility)

The Prescribed Authority
(Name of the State or UT Administration)
Address.

1. Particulars of Applicant:
(i) Name of the Applicant:
(In block letters & in full)
(i) Name of the health care facility (HCF) or common bio-medical waste treatment facility (CBWTF) :

(iii) Address for correspondence:

(iv) Tele No., Fax No.:

(v) Email:
(vi) Website Address:
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2. Activity for which authorisation is sought:

Activity

Generation, segregation
Collection,

Storage

packaging

Reception
Transportation

Treatment or processing or conversion

Recycling

Disposal or destruction
use

offering for sale, transfer
Any other form of handling

Please tick

3. Application for o fresh or o renewal of authorisation (please tick whatever is applicable):

(i) Applied for CTO/CTE Yes/No

(i) In case of renewal previous authorisation number and date:

(ii1) Status of Consents:

(a) under the Water (Prevention and Control of Pollution) Act, 1974

(b) under the Air (Prevention and Control of Pollution) Act, 1981:

4. (i) Address of the health care facility (HCF) or common bio-medical waste treatment facility (CBWTF):

(ii) GPS coordinates of health care facility (HCF) or common bio-medical waste treatment facility (CBWTF):

5. Details of health care facility (HCF) or common bio-medical waste treatment facility (CBWTF):

(i) Number of beds of HCF:

(i1) Number of patients treated per month by HCF:

(iii) Number healthcare facilities covered by CBMWTF:

(iv) No of beds covered by CBMWTF: ___

(v) Installed treatment and disposal capacity of CBMWTEF:
(vi) Quantity of biomedical waste treated or disposed by CBMWTF:_____ Kg/ day
(vii) Area or distance covered by CBMWTEF:

Kg per day

(pl. attach map a map with GPS locations of CBMWTTF and area of coverage)

(viii) Quantity of Biomedical waste handled, treated or disposed:

Category Type of Waste Quantity Method of
Generated or Treatment and
Collected, kg/day Disposal
(Refer Schedule-I)
Q) (@) 3) “
(a) Human Anatomical Waste:
(b)Animal Anatomical Waste :
Yellow (c) Soiled Waste:

(d) Expired or Discarded Medicines:

(e) Chemical Solid Waste:

(f) Chemical Liquid Waste :
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(g) Discarded linen, mattresses, beddings
contaminated with blood or body fluid.
(h) Microbiology, Biotechnology and other clinical
laboratory waste:
Contaminated Waste (Recyclable)
Red
White Waste sharps including Metals:
(Translucent)

Glassware:

Blue -
Metallic Body Implants

6. Brief description of arrangements for handling of biomedical waste (attach details):

(i) Mode of transportation (if any) of bio-medical waste:
(ii) Details of treatment equipment (please give details such as the number, type & capacity of each unit)

No of units Capacity of each unit
Incinerators :
Plasma Pyrolysis:
Autoclaves:
Microwave:
Hydroclave:
Shredder:
Needle tip cutter or destroyer
Sharps encapsulation or
concrete pit:
Deep burial pits:
Chemical disinfection:
Any other treatment
equipment:

7. Contingency plan of common bio-medical waste treatment facility (CBWTF)(attach documents):
8. Details of directions or notices or legal actions if any during the period of earlier authorisation

9. Declaration

I do hereby declare that the statements made and information given above are true to the best of my knowledge and belief
and that I have not concealed any information.

I do also hereby undertake to provide any further information sought by the prescribed authority in relation to these rules
and to fulfill any conditions stipulated by the prescribed authority.

Date : Signature of the Applicant
Place : Designation of the Applicant
FORM -III
(See rule 10)
AUTHORISATION

(Authorisation for operating a facility for generation, collection, reception, treatment, storage, transport and disposal of
biomedical wastes)

1. File number of authorisation and date of iSSU€.............cooviiiiiiiiiiiii i,

2. M/s an occupier or operator of the facility located at is
hereby granted an authorisation for;

Activity Please tick
Generation, segregation

Collection,

Storage

packaging
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Reception

Transportation

Treatment or processing or conversion
Recycling

Disposal or destruction

use

offering for sale, transfer

Any other form of handling

3. M/s is hereby authorized for handling of biomedical waste as per the
capacity given below;

(i) Number of beds of HCF:

(i1) Number healthcare facilities covered by CBMWTF: __
(iii) Installed treatment and disposal capacity: Kg per day
(iv) Area or distance covered by CBMWTEF:

(v) Quantity of Biomedical waste handled, treated or disposed:

Type of Waste Category Quantity permitted for
Handling
Yellow
Red
White (Translucent)
Blue
4. This authorisation shall be in force for a period of ............. Years from the date of issue.
5. This authorisation is subject to the conditions stated below and to such other conditions as may be specified in

the rules for the time being in force under the Environment (Protection) Act, 1986.

Date ................ Signature...........c.ooviiein.n
Place: ...........coeeiit. Designation .......................

Terms and conditions of authorisation *

1. The authorisation shall comply with the provisions of the Environment (Protection) Act, 1986 and the rules
made there under.

2. The authorisation or its renewal shall be produced for inspection at the request of an officer authorised by the
prescribed authority.

3. The person authorized shall not rent, lend, sell, transfer or otherwise transport the biomedical wastes without
obtaining prior permission of the prescribed authority.

4. Any unauthorised change in personnel, equipment or working conditions as mentioned in the application by the
person authorised shall constitute a breach of his authorisation.

5. It is the duty of the authorised person to take prior permission of the prescribed authority to close down the
facility and such other terms and conditions may be stipulated by the prescribed authority.

Form - IV
(See rule 13)
ANNUAL REPORT

[To be submitted to the prescribed authority on or before 30" June every year for the period from January to December
of the preceding year, by the occupier of health care facility (HCF) or common bio-medical waste treatment facility
(CBWTF)]
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Sl Particulars
No.
1. | Particulars of the Occupier
(i) Name of the authorised person (occupier or operator of
facility)
(i1) Name of HCF or CBMWTF
(iii) Address for Correspondence
(iv) Address of Facility
(v)Tel. No, Fax. No
(vi) E-mail ID
(vii) URL of Website
(viii) GPS coordinates of HCF or CBMWTF
(ix) Ownership of HCF or CBMWTF (State Government or Private or Semi
Govt. or any other)
(x). Status of Authorisation under the Bio-Medical Waste Authorisation No.:
(Management and Handling) Rules | |
.............. validupto ...........
(xi). Status of Consents under Water Act and Air Act Valid up to:
2. | Type of Health Care Facility
(i) Bedded Hospital No. of Beds:.....
(ii) Non-bedded hospital
(Clinic or Blood Bank or Clinical Laboratory or Research
Institute or Veterinary Hospital or any other)
(iii) License number and its date of expiry
3. | Details of CBMWTF
(i) Number healthcare facilities covered by CBMWTF
(ii) No of beds covered by CBMWTF
(iii) Installed treatment and disposal capacity of Kg per day
CBMWTF:
(iv) Quantity of biomedical waste treated or disposed by ____ Kg/day
CBMWTF
4. | Quantity of waste generated or disposed in Kg per annum Yellow Category
(on monthly average basis) Red Category :
White:
Blue Category :
General Solid waste:
5 Details of the Storage, treatment, transportation, processing and Disposal Facility
(i) Details of the on-site storage facility : Size
Capacity :
Provision of on-site storage : (cold storage or any
other provision)
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disposal facilities Type of treatment No Capa Quantity
equipment of city  treatedor
units Ko/  disposed
day in kg per
annum
Incinerators
Plasma Pyrolysis
Autoclaves
Microwave
Hydroclave
Shredder
Needle tip cutter or )
destroyer
Sharps encapsulation )
or concrete pit
Deep burial pits:
Chemical disinfection: -
Any other treatment
equipment:
(iii) Quantity of recyclable wastes sold to Red Category (like plastic, glass etc.)
authorized recyclers after treatment in kg
per annum.
(iv) No of vehicles used for collection and
transportation of biomedical waste
(v) Details of incineration ash and ETP Quantity Where disposed
sludge generated and disposed during the generated
treatment of wastes in Kg per annum Incineration
Ash
ETP Sludge

(vi) Name of the Common Bio-Medical
Waste Treatment Facility —Operator
through which wastes are disposed of

(vii) List of member HCF not handed over
bio-medical waste.

Do you have bio-medical waste
management committee? If yes, attach
minutes of the meetings held during the
reporting period

Details trainings conducted on BMW

(i) Number of trainings conducted on
BMW Management.

(i) number of personnel trained

(iii) number of personnel trained at the
time of induction

(iv) number of personnel not undergone
any training so far

(v) whether standard manual for training
is available?

(vi) any other information)

Details of the accident occurred during the
year
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(i) Number of Accidents occurred

(i) Number of the persons affected

(iii) Remedial Action taken (Please attach
details if any)

(iv) Any Fatality occurred, details.

Are you meeting the standards of air
Pollution from the incinerator? How many
times in last year could not met the
standards?

Details of Continuous online emission
monitoring systems installed

10

Liquid waste generated and treatment
methods in place. How many times you
have not met the standards in a year?

11

Is the disinfection method or sterilization
meeting the log 4 standards? How many
times you have not met the standards in a
year?

12

Any other relevant information

(Air Pollution Control Devices attached with the
Incinerator)

Certified that the above report is for the period from

Date:

Place

Date :

Name and Signature of the Head of the Institution

FORM -V

(See rule 16)

Application for filing appeal against order passed by the prescribed authority

Name and address of the person applying for appeal :

Number, date of order and address of the authority which passed the order, against which appeal is being made

(certified copy of order to be attached):

Ground on which the appeal is being made:

List of enclosures other than the order referred in para 2 against which appeal is being filed:

Signature .........oooeeieiiiiinin
Name and Address...........coevvevenenenn.
[F. No. 3-1/2000-HSMD]
BISHWANATH SINHA, Jt. Secy.

ssfeoskoskoskosk

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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EXTRAORDINARY
9T [I—EUS 3—3U-WUE (i)
PART II—Section 3—Sub-section (i)

IRt | YehTTa
PUBLISHED BY AUTHORITY
| 244] 2 facett, @HaR, 30 4, 2016/9F 15, 1938
No. 244] NEW DELHI, MONDAY, APRIL 4, 2016/ CHAITRA 15, 1938

T, a9 Sl Sarg IRadw §aeg
FftrgEeT
TE feeft, 4 e, 2016

qT. F.A. 395(3).—Td TR T ITET AW st aREwen si7 o=y sraferee (waue s Hrarari

=) A 2015 #7 T Hoed F7d & U g G F aerred qgiaw ST a9 #Arad i SFfag=-r €.
FTAT582 (1) AT 24 JATE, 2015 3T 39 At =xfral &, S+ 399 warfaq g it garaar ff, 39 aa &
et 39 Tt i i, Sad 7 aferg=m siafde g, Suesy w2 & STt €, 916 {7 i smafer F oftaw sram s
ATT AHT FLd g TFH TTET ST THRIAT T T o ;

ST STAT T IFT ATSAAT & AT F AT TSI ¥ Tt 24 JaATe, 2015 T I F7 o T2 ff;
AT Fel 1T ALHIT G 3 TTeT 7wt & oy § fAfafase sate % Ffqe Saar & srea ey s gamE; 9%

Tre; feame e forar A g;

I T P [T HCHTL, TATALOT Heeroy ATz, 1986 (1986 =T 29) = &7 6, &TT 8 3HT &M< 25 FT4T e
ARt T STANT & gU, THed oraforse (Yaed, Jgea i Hramari d=ew) =w, 2008 #r ffam 37 arat
srfersmia e gu g U srfesmwr & 9 fmam 3w 2 21 &t 7 &g o s 7, fAeferfera e samdt &, srata-

AT |
qR®

1. G A S W = (1) = T o St ATy ahEwenT 3T ST Aatry (e S HiuTaT §=a) Faw, 2016
zl

(2) T TS § I THTIF T AT & TG 2 |

2. AW g1 ¥ R s § Tor ARy afiEmsena 67 v auforel & vyaga & an) gin g et
L Tl 2 —

1657 GI/2016 )]
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(%) ST (wgueT fRemeer s A sfefaam, 1974 (1974 =7 6) &iw arg (yguer R s =)
gfafam, 1985 (1985 1 14) 3T THF FefI I9TU U ST THA-THT I AT F=at F
T F AL AT AT ATFAT S A7 FFArfoa ;

(@) Frforfsas Tra TiEgT afemam, 1958 (1958 FT 44) T TaF ofiF a=TU 0 i 99T-997T U<
ToATHRATET et F ST F AT AT ATSr GEIAT oF @7 F T e HIe § 9% 9l F a9
et areT srafars;

@) TTHTY] STt srfafeae, 1962 (1962 &1 33) i T8 STefid SATU MU fiT qHT-q9T q¥ FATHA T
Tt 3 Saeret % oTefie e ey WA TerHT sratore;

(%) gfafFaw F sl a9 U e g 97 aerEeET Sa-Fria sty (e s wgE),
A, 1998 & arefie e arer St fref srafore; s

(=) FfF=w & 1T a9 T ST gHT-gHT 9 FATHNTAT AT Rt 31 AT (Y 3T TgEa)
==, 2000 F srefie e aTer Safary |

3. qfemeTd - (1) =7 et & St @96 ©F g2 & srera e 7 2,

1.

2.

10.

“grferfRae” & watawor (Fveron) srfarfae, 1986 (1986 FT 29) Afsvd & ;

FrEqtaE TR ¥ U7 Sfaranty of v g S O STAN, TEEE, AT, TE-TEEE, HE-TEHE
afed STANT §q TREFEAT T o7 srafaree v AferaTiag o7 Joehd FaT 8

“grfeer” | 9w 6 F IUEw (2) F FefiT AS ThEweny AfSl F god, Feeaqd, qUg, I, AT,
TRagd, ST, TA:STANT TR, TE-THER, Hg-THendu qigd ST T Aaem & forw s
At 2|

‘i arfeema” & aREFeny srafargl % HETIR F=ed Y 39 [aem F [EE 97 @y Ty agtew
FIHHH ATHTHT ATHAT T ;

"SATY Qe WO A (e giaer & vt ghear St g R e aiEwewT $iw aer st ©

STTee, AETET T fafamTor seeaho, o, fosT, WeTeor, aiagd, STHT, SUgY, Tt Fed, qiEad, ot g
I, FEATALT o A Icqe ATl & fAqere & forw fFreft srferasty = wfvww = siew @ Er,

Fea i Fguor AT A & s (rguer [Rameer s ) srfefeem, 1974 (1974 &7 6) #it ey 3 A
ITYTT (1) F ST ST Fearar sguor fF=r=ror < srfera &;

HTAT 9Ne, AT &Y fAaer glaer & U= qrem giaer st g S s =7 8 27 a7 a9 w ar
et gfare & et s=mes T §9Fa &7 | a7 AT 6 g0 o srafaeior f&ar @ gr e
ITANT gieEsenT T o Aqforsal F oved, werw Y uem F o oms afayfet a1 areafes
SUATRATAT T ATAT iAeT & =9 3740 fahar Srosm;

" TEERT" | ST St AT SETE AT JAT 0 T ST Y ST & JTede § TR oAl a1 Fodt
aaiRET 7T AT F TR § whordt w0 F szew 7 fAfamtor whrret § st s wv o

Ted AT ITHRLI" | STa T ITHL0T AT g ST THH TATeeT U TRATT Fe 107 HATAT G q9T-
THA IT FATATESE TR AT B

“Fae™” | TAT ®E J=7d AfaId g S Y0, TR0, 9 I I7 T8N J-THe0 digd
ITINRT HT ST TG o SATAT 2§ 3 T8F A=’ srfora F=¢ § Ao worad, Sfaw 3u=m, aedior geiera
Gear-e9e ¥ i e afeafea &
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11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

TRt & TEF ATHLOR & Tl AT TgATA T Tai § ATLT T AT 6 1L Rl ST &l o THAT ATTAT & ;

“Fratas T afEwena a7 9+ Juforee F7 [t w2 arer 3or afga uw Fatas 3o & aferriar F sefe
TS AT AT AR AT & ST TREFeTT AT 3177 STafret 1 F7iq F2ar &

“qREFERT ST o= st 1 watawofia 3P & sge vay” & 78 giafaa w1 % oo smfea a6 samr
AT ST ¢ 3 wfiEseny o7 s srafargt &7 waber Uy ffq & 21 51 v srafory F wRomaeasT gitgd
THTAT % (aeg TATE ST THE0T HT HIET F,

“qaiaofir 32 & srge TR ¥ FeT Gt g0 90T G 9% Aquiad His TRt e g;
gy q TET FrE T oAfwsa g S aREsena siw/Ar s safrst ¥ Icred, ygEad, @Ugy, T,

ST, =TI, TAWART, A0, I T, T3 -SHERT0, g-TEehvl, ITIN Y [Fve % arqufis
TET F T4 [l T 3UTEg 'Y AT g

TR FUTrY” q FE TET AT(AL AW & ST AT Ak, TEmEtaT, Sfasw, sratharess, &,
SaATTe, Faehle AT TR SIE SAEA0TT o HTLUT TATET T TATALOT &l AT 3Thel AT =T AGTST IT TT4T 6
T & GALT FIT FHLAT & AT AT HT F ol AT g A zod Aertertea afeafora grm-

(i) STEHAT 1 F T 3 F srefi fafafae smfarg;
(i) ST 2 F A F [T A @ H AT SALA-11 F a1 71 7 Fortatafde el oo F srafry dueat % foru
fafatds weresor Siuret & wam a7 399 sfes Ta are rafare; e

(iii) O sraferst & srara Ar Fata & aEa agEE- F 9w F § @ARfEy sofare ar arr | ARt F
AT srafers afe o sEET-11 F arr 1 § AfAfEs f i aiewens qer g;

“AETA” F TEE ATHRCNT FTHET ST TS 1T TE1 F FTET AT H AT F q7gY % T q AT A7
afad g;

“ATATAR” T S A<k IT ATTAR AT & ST TREFHT S =T ATTAT T AT F2aT &

W AT T T AT F ITAET F ATAT AT AT FIAT GATE AT AT ST gEAre qided aearast
arf¥sra &,

TRt s a7 afER F "ey § st iy & v st st g e st ar 9ihee F BT 1w
=107 & ST T8k STeaeTa IIEHeHT AT 9T ATTAY F Fool § hls THFHT AT 777 ATTAE B;

“STIT FlgT AT TATAF” T VAT A<k ATTAT & S THFHT AT T TIALST F FAL, TG, 9T, ASTLT
T AT T AT 92 ST T@ar g 1 T AT g

“STe AT & AT AT AT & o0 sqa=1 3 % 9 & e 97 1 § A erfors st g o o+ 390
¥ weeft &7 7 Ieariea ver |t sraforse arfaer g

"TE-THERLO" AT HT TE-TEHERLOT AT [ AAIH0T IT AN (el 3T TEHEHRL0 o oIl ITFT a1 2q
ATOSE T ITTLR FHEAT ST €

AL qA TATST AT T TATSIAL o6 (70 TATALOT TAHA LT o THHTHT IT T AATAS FT I
SETY 3T I THERTOT ST €

ISR F 386 T ITANT AT T ITANT & TS & (o0 TREFHT AT 77 STI{A FHT ITART AT 2,5
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27.

28.

29,

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

()

"TAITR" | A § e UET TR ar wdwery st @ e fAfatds amien fF @i
ST &;

AT T = At & IUTag et e 8

T ST &7 F GAg H IS qEH F GiAeT F srgeag 239 F qefia g sHE gared AT €

TS TG A0 A | S (Sguor AEmer s ) sfafHem, 1974 (1974 F7 6) #7 o 4 F arefiw
AT T Jguer =07 A1 AFIIT § T THF STeaiia 99 1T &7 TguoT fAg=ror afafa & srefie wtea ot g

“sTETeer’ 7 ey srafer & forw et aiEsrewT = ser srafers #r sieTeor s 8 e o § v srafere
T JEERLT AT e T Smar g;

AT HAAd” F UF 397 ¥ srferwrar & orefi &= 7 Av g 39 A AAfArwrivar F srefie e & wreaw ¥ Av
et Tor &t srfarariar & srefte 7 sy arer o & Areay § afiEEEAT ST o=y rafarst #7 1S Heer At
g, T Ag T AT § T H FH A2 &0 397 Aqatod g,

“qREga” o AT, ¥, T2F AT T FIT TREFEHT AT AT ATIAST AT e HAeAT T30
“qiETe®” |/ AT, ¥, ASF AT I ZIT THETFEHT AT 377 TIAL FT FTq€ TG H T A <h AT &

“oiter” F Fordt gREemT a7 o= arafore & sitfaer, Tamafaer a1 St o a7 93=eT &7 aiatad #39 &
forw &, aaet a7 whraT st & e o e F10a Fe it Saeht s |ar w7 #7647 ST 99,

g e & ForfRrRr S8 Fer st &

() IF o a9, R 9, gresifed ad, 3arsd a9, &9 ad, s [ o, ar s a4,
TTAERTHY T 3T A% & & T % T qigd FoaT q AT Fve qof Afgq Heafer fa oo & =geae; v

(if) [TEERCOT % forT Sueew afR a8 st VoF anr & F fRutfa fAfader o g svar § e oad smfor
o1 afeafoa T8 €;

"ITART" F Ueh HEHTLA 6 €T § TREAFCHT AT 77 T T ST AT

“SOTIre” & THT AR ATTIT g S IeqTE AT ITTCATE Aot 2 (et Iearad, THREds a1 STHNT F FATSI % o

geraat & o s HTE ST 781 gl

TSI — TH @ & TASHL 6 o —

() sraforg § Uft grenft wftafera g e g wdt arft % g F S, w9t § geredt s
AfeqH ITATT & TEEHTT, SATTH ITITT & ITANRT AT =T AT AT % qTew & 361 ST o ofie
TTRAT 3 AT % =T H GoId o €T T2 [T 00 JT [T 3TARIT Srafarst & sroatog wear g |

(i) IreaTE F THY FrRfy AfHd § S ITTEd AT FIT TR AT QARG INTET Al AT TAT § g
TERAT  Seariaa 3T 19T € i 9 SR ST 3T 1T 2 |

“FOTre ae” F UET e dor Aty g e wgr a«, fraorn, 3 "qg = i oy afveheoft gt
IT AT | GIOd T4 a AT Sl I ATH F o 987 # S69 F B H 3740 FAT S Fewar g (% 7 =9
FeRTE AT STHEHIU o THTT SALAT 5 % TN @ | srferatra fafaden £ @ #var & |

= AT ® e os o7 R S Agt afvariua 98t § e arfafaee ®§ o € w1 9@t ord g S s

sferforre & 21
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FETT 1|
g wena 3T =7 Iafrsf ¥ wergw i gfawar

4, yREFend s a7 ALt & wewer & forg sifdeneht & il -
(1) TREFETT Y o= sTafereat & yaee & forw stferaft feaferfaa et & arem w4, srafq

@*  FaEw

(@) =T

(M T

) RGHEEICTUR

()  HE-THEEHRLO Gigd (A9, ST,
(=)  TfEd fue,

) STErTT TREFeHT ST 7T TSN F FRIETT ¥ T TR T & [ory STLaTdt g |

(3) et srferatt o wamaer  giora aiesenr o s srafrg & foeT stfesha areafas aTedt & SsiT 37 s=1
ST A7 et srfera fRere giaet # sae e @B s

(4) et srferanft & womoe & oREEeT o v sty &7 =9 At % Suddl ¥ aqET wiidEa arwdatas
SRR AT ITTAa e g aF aRags B srom

(5) T ATATHAT ST o199 TREFeHT 3 o= Tafarsi &7 o a7 fA9em, ovas F T=rers g FET A18dT 8§

FET AT Y AT giaem 39 iagr F y=red ofiv UHy Sawy S Rt $Sr s fAae F forw sraeas 2y,
&Y ST

(6) it TREFTT ST o= AUfArel F Yo & 07 T TiT SUTT -

@) AguE & [T FE S gt A LT TAT HIE ST TATE 97 I qomEt A Hffd
FIT; AT

(@) T U FA R T ACRIT A TR TIAAT, TR AT IADT AT KN ATHT FLA F o0
ATTLTF TTARTE ITAS FLUAT |

(5) TREFeAT AR a7 A9fAEr F wiawiy agga &y  forg o7 9@ F Tl - (1) 757 7 3= e
T TST FALHIT FT 6 T | TTIAFd e o7 qehrdt i, fremm o et st o, guar @i sentis
qgl § aiEwedT a7 o=y ot F AR, TE-TEE T 67T IUANT & o sienfe T Ar 9% A
fRrerfeor 7 srde gRtaa w;
(2) T | 99 T AT ST AR FRT 39 g9y O uTea T g teEeer g Aefertaa s e
(F) GTFREF, TE-THER ST ST ITAN Haefy FEAFATI § A9 FIHGT A TgAqT T I
IRIPEEIGIE
(@) THT giAeTeA F TIET H§ AT T& S & O U FIHE S TG R T H FEEaT Y& wAT;
() qAEAEROT, TAEER ST ST ITANT H A FTHE % forw sfenfirE sterer fosra waeft wrdawary
FAT;
() Tt AT FAT ST i, CTEER ST S SUANT § T FHA A gEAT Y wreey
1 gl wm
(3) T T TLHRTE G =4 STGLT & THTAT HIATaTT & (o7 Tehishd FTSHT IHTS ST TehelT & AT Fea 17 TLHTT
T ATy, a9 Y STAarg aiadd GATed Fy At Rare yeqd ST a2l
(6) TREFEAT ST FT AT F Faed & forw Jrieraw Fi7 7o T Ser.-(1) TiEweda i o= sraferef %
TEEAT, ICIEA HULU, WEW, THfomTr, Tfiaed, Sam, ared, THen, a0, 9 I, [@-THen0, 98-
TEERLOT, ITART, T, sfawor a1 Aaem & ol giae & o Afaqni gy 7= 1 § a7 g0 [/ 9 A7
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A Tt ST s == At 3 st & ardie | ars 3t srafyr & staw wrsw ygur R 9 & wrfeewr yrea
FHAT AT R TTTAHT o T U reae & a1 eafertad gearasit § | o &l UF ST g, 370 :

@) & (Jguer FaEwer s e afatREm, 1974 (1974 #r 25) f7 / arg wguwr e i e
arferfeare, 1985 (1985 T 21) F el 17 WEWOT fH==7 1 F w=Taq it AgA

@) S (yguer Famer s [ afafaaw, 1974 (1974 #r 25) i / arg (Fguor fHamer s [
srfarfem, 1981 (1981 F7 21) % srefier T Fguor fR==r 1S gTer Hope &= it Tgafa

(M) T F TAERL F WA §, THTEAT AT q ATl F o i § fAffEee atza,
IS WA SI¥ 90T o Hae H TF-FHT00 AT AT

e AE T e o forT Feleneor T srea UH TTTaeRTe il ST 6 o 9T qF TR ST o
i TE AT -
() T%g T2 o T == el % R & e ¥ @ TEweHd qairg (Y, TgEad $i HA

=) e, 2008 F 3usdt & el arfaga et =afr & vE arfas it safer & gary a5
TTTErRTE T SATAE e T TTEAT Al i

(iy agEr IV § fAfRfds afwsmeay srfore & qa=mmer a1 qEeese § @@ wrE safad e o
TREREAT TS (Yea, Tgead i FaTI Fwer) =, 2008 F s dowdaor 8, #ir va
TIRTEET & ST ¥ STATer T TAHTT o oI SAraae FeaT e 951 ¢ |

) 57 sgur A a1 wrtew F forw a9t oty § qof smees & wifeq o ot st= F gemrq S ag
AEALTF TIH T FATTE g 9¢ T srergs aRdwena st a1 3w+ qara Bt aeq % foro ar fRufy, e,
=TT, TFERT TREEA, ovee, TEEReor, ITAM, fFedw, T=wor, I I, T3-TEE0T, g-THen o, TR, o &
yedTd, geata<er a7 fvere, % foro aqfa giagrs w@ar g ofiT aaerdr AHare au7 ITSRT ST 6T T are gy
AT q9F U7 37 w0 Feer F qremw ¥ {fAtEse amE w=rem 9w s oo Tor e F oaqew €, vF |9 A9
2 &t srafer ® swerae #r we 2 § wrfeere St aiw A A sty F o e g S she sa arfaetia vefy gemat
¥ eremedie O, A SAAEAT IV H R MU e 9Ty € § ([Aenhi e iy qiEwend atoree & forw, wea
T FRF0T AE gT T2 7 &1 T U U ARt gt s o

i 77 & arfersre & aeftaeor  gom § o7 wguor fReErr A UF wTfee e w5 ¥ qgel ST qHTenT
FT B 77 1@ & wa o o ff wifee # Gt qorstt % Soeem § 92 2 s =37 fadveror R # srfafofea
B STTm

(3) 5T wgur fAEEr A g SufAEw (2) F erefiT waed wifaew % Ay 39 A gy gEaraia @ e
foare i wia e+ afvdsweag 71 39+ a0 7T a5q § ofiT o7 aforse) Hgor, 9=, TR, 7iEsd, ST
TEEFTOT, ST, fareawr, qa=nor, g uifd, q&-seeheor, 9g-Saesor, IUTnT i fowa &7 yeqre, siawer a1 e
e i giergrett it gEAT R &Y FT Jgu = i g 99y 99y 1 fAfRtase 7 TS e =
AR Tt T qarer F |

(4) T g R A s A SHE wen A st we g s geaars w1 AR q@Ee 39 g
Rl 2 orefTer FoRet STTerhT i a7 2 & o1 T o |

(5) == At % srefie wfarsa s sttt 39 g weifea y=d 3 # afiEseny v o= qiorel & qfvere
TEEIT T A FOM a7 997 4 # e =17 F qFa arfts w7 7 30 99 a1 399 79 T3F Faid a9 S 39
Fraeoft & wafaa 8, 1 77 Jguer RF=0r 91 & Y& qa F4 |

(6) ST U AT A1 TREE AT ST o= SAfAreat & wag F forw g fFawt % arefi sfafua emat i
faforfeeat afga uF TRy TR o7 78 Fatad 097 & 0 By off faas ar st sateE F Fdeor F o gar
L&

(7) TREHHT 3T =T ATTACE] & VT ATedias TIEAT Te T TREHFHT AT q=T AT % Aferat &
TTTErERTE & AT T5F TGO (307 1€ G S ¥ T8 qTeea § T

(8) T ATEqta® STANTRAT il TREFEAT ST T AU T Fael ATEqTAH TANTRAT &l ITEeF® § Tafg
A % AT g |97 ST
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7. it A Fefag ar @« f afdg.- (1) 77 sguor [ 92, afy soF e § wfesr &1 o
TTERTT § Formed AT arferfea & et Suag & =1 == Fawi § & Gy &1 off squme #3357 § 99w 8T 8 ar Saar
TAATE FT STATL T AT I FLUN AT AT FLA 6 TIAT (A7 6 F AT UHT S(a(er ST ag A (8 § aqH
THE ST ATIERT 37 TF A7 Aefad T T |

) yTterre & fAetaa 21 v g w2 s wguer e A sata e witesr Fefaa ar w G @ g, &
e sTaferte FT gefard FeTor $iiv wery & forw fAder 3 | oiie U =afag AT el 1 surer ¥ |

8. TREReRT R Fv FUrE FT WeRw.- (1) ygEemsi & afganft, 9s9 i ¥ smfes sty 5 oo
TREFEHT AT AT ATTACET FT HSTT FT FHAT AT TH AqAreat § o fqwor, €T, Traaor, THATH, T3-THEh,
TE-THERTIT 3T ST T AT T Y T ATHAET hl THEeq0r % forw Iverser T |

i 7 o s wguer fReer o At areet & Te 39 i sty i Gearha s we, sraiq -
() oAy 39 2T T BIE GoaTdl IAhl AT HAT & TH 9T FedT &A1 T,
(i) aTEatas AT S e ey F werad 3 arfie fwar & s |y oredt 3w aw
(iiiy  srferanft v dag o § oivaE, e, ey 99 W §;
(iv)  sraferse foree 5 T=reneT, A TTTH, T-TEevT, Hg-SHehao a7
TR % forw whwa ¥ e gg fafere w7 & detha Gy s i srasasar 2
(v) TorET ot ATeST §, Sfererot e uY UE | et A a9

9. yREFeaT 3R v AufASE FT1 ITAT.- (1) Icares & TREw gfed (A3 78 Thwam 1 arr 987 8) UF "9+ & =0
H qREFeAT Y qw qIAEl ITAN AT FAE-TEER AT T o7 T F [0 [ -THER, FAA Fea T Tguor
fRr=ror & g fw wrw fRrerfAdert AT AT % renm® u¥ sraferes F wavy H o7 syguor fAHEer a1 7 wrfAwTT vred we
% TLATA &1 (AT ST

(2) Stet fafores 3T % forT AT s=Tew gt a7 anieetE B Suasy T g, a8l feald Tguv FEE a9 g
AR T AT A SATOAT ST O F AT 97 SHIET YT FET AT THE dTG hea T Tgur A arE g
T T TRaTE AT fRemtaeer e &y s

g 7E & 7f wferor fafore SuanT F "9y § Fow smfore F forw BT @ g qur a tawer aea #iv
AT ST AT AT g v TreT wguer e v grer TR sraforse Ut IUART % Havy #H g wgwer A
TS G AT & T T STTEAT o [T T FZ 7T ST 9t & i UF dhel TIETT o W 6 Hea i Tgur
=T A1 |t T srgwr R AEt #°r g wam

(3) HT¥z AT | STUTSE F A-TEHEFLOT % o0 qEreqvi i AATFHAT Aot R (oreeh (o0 Anigeia [frgia st Tguor
= 91 3T T & Suersy wT AU U g aunlY areqtash STARThedl GTT SATTOST F HE-THAHIOT & qae o
e F21=7 & forw qateeor (Fweqon) afaf g, 1986 (1986 FT 29) & Faiid Tferdf=d AT T AATAT AT 6T
STTOAT:

g 78 & wreet F sfaga g aF% TREweaT ST =T it F oo ITANT g TAT TIST TIHAT aATS
STTORMY, ST FAT TR AT T 2
10. qrEafas AT % T AME = IS 41 qniedd RAGid.- T=Er, a9 ST Taarg aaad g a1
FeRlT U FIAT AT FRT AN THT T TREEGEAT ST T AqfACEl F qATALOT AT THUd & o ATAE
T Tg AT AT ATTE e RIgid ST #¥ T

JEATT 11
TiEhen 3l =T sraforee =1 a9 &k Rafa

1. 9REHead R o= FafArset 1 e &R Fata (@ @9ew).- =@iEer a9 i S@a e 9919w,
= (=AY o TSN F ATATT THFEHT AT =T AIACE F HIHTE FFAF o (oIT FIEe HATAT g |
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12.  yfEweny 3R a=r ufaedt % amama o} fAata F fog sffa- (1) Thesea s e sraforse =7 el
AT T | T | RAeqmeer #3 F o #:1E s =T 981 g |

(2) URETFEHT T AT ATIACE FT ATATT Faed [A=HT, TA I, ST AT Hg-TEHERT Agd, ST F forg &t
AT EAIT

(3) ST 1 3 97 % H giwweny srafores #7 srara Fatas 3o f 03 gfea ggafa & arr areatas s
% forT s T ST za forw qarfawr, a9 i Sreery afiad| @ere i srata st gef

(4) AT I & AT = H s AqfAreal &7 ArATT TATEAL, A9 ST AT TEdd §Ard f qqafa ¥ e

g
(5) AT 1 3 9T o § 77 SAATAreat 1 7aw 13 7 2F T A7 % AL 37 STHFT A=A o A= il [eoqui

F ATHTL =T MM
(6) FeE VI H fafatdee afvwaean siiv s srafereet &t srara s wgl g

(7 A 7 gt Nl &7 =t VI F 90 & T 909 @ 7 o ias THHead i v (sl w1 AT
T, AT ST STAATY TEdd HATAT A AqAfa F g gt S e VI F 9 & H Eag s
AT o= ATTATE]  SATT (o1 e F AHA |, I T AATAH 397 A [F = Tgard & Mg 92 =
ST

(8) TREFEAT AT T AUireet, S A | # fAfAfEee a8t €, g o= 1 3% 9 1 # sfeafua afiwswmens
A AT &, & AATa qAr [Aata F forg == ar futa, awa & smama v fFata, & s & @ a3teww, a9 @67
ST T HATAT it IF ford At srafera g

13.  yfReEweny &= o= srafdrset ¥ e i afokam - (1) sEET 10 & 9 % i 9 = § e aRewen s
7T SIS F AT AT HIHTIET T 5 dg & Soegh aTediass YAFIT I&T 5 % 97 THH gHAIag qearas
qEd A= 11 F AW & & g9y § Faias 39 F @ ga ggafa afea yeartad g & o axtawr, a9 siw
TAATE, TRATT HATAT Tl AR F AT THF AT g GAHT 15T TGO AT A[E F FAATH AFaA Hf U I
AT ofiT =9 Haer | GETd 1T T A8 F Trady e digd TaTawy, a9 i Soqary] Tadd Jrad w1 Teqd i
ST

) AT 1| F AT T | A5 3T AT F AT & (70 AATqH 6 (oI TAEL0T, e T STeanyg Traa
HATEr AT AqAIT AATAT TG G FATMY, AATah gT sqgAr VI F geiorag aearasii & sfafeFg ey,
eatortaa aearesit, S|T o ATHaT 21, % AT ST o TTIEFI0 il T8 6 % a1 TUterd gaaT1 Teqd Hl S|
AT VI (38 &, &t 1110) F F91F 4 (3.) T 4 () § G193 TIFT T2>q TAqT TAaei el darset & forw == et
F AT TorEd T A 1S AT ATAT T ©

@) =T AR | ST SO, TS AnEr

@) S (FOr F A uE ) statRaw, 1974 (1974 FT 25) ST arg (I A A v )
srfarfa=m, 1981 (1981 &1 21) ¥ THA-HHA T TAT HATGT 39 (HAAT 6 ATT-ATT S-TT(AE (TILT TF Tgead)
e, 2011, ST oft worS= 21, % siasta YTfaesRTe % siasta fafer ares sgafar,

@ UHT ATATAH ST AT g, ATEq s TATHRATSA T AT T AT T AATT F2dT g, FET T=T 7 | T 1T HT
TTERTE ITCT 31T 3T T AT 7 U TTd 2T 6 F AT HoAde hi STTusir|

(3) FIGAT 3 F ANT G F o0, FHT-T0T I¥ TATHMAT -377free (e va wgeaq) ==, 2011 & o= | %
STt AT Getag Rl TS ST ST oA SArSAl AT STfafFT ISt AT Heew F AN AT ITHST JEGA &
AT & HIHS |, ATATAH 6T I (Fae T Tgead) Faw, 2011 F i 3carash & &7 # e Scarae araa-
TSI ST ¥ T AFLTFAT R

(4) FEAT |11 % T o § gAas AT F U0 Ait FF F @, AT qFF TEF00 g0 S qg= 1 VI F

Fiad (3) § fIU T ST FEATAS T FATI FFaT STuwm)

(5) STHAT 111 F AR F AT TR @ o Haer § Qo7 g T T 9%, TI1aw0, a9 oY Seary TRad Jared grr
5T guOr AT Sret & greq feeafort sfw Yeont, afe S g, w A= 2 gu snaed & S A ot siw
ArTas & e fAeferterd % g A od & srexefie T fat i srafyr ¥ siew araa F forw srgfa s f S gt 2 -
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(i) et 32 & sger gl

(i) Iea= Tafarsat & errer T e F o wait sggey;

(iii) T srgmror fReror A & fAfer wrer wrfee i ey,

(iv) ST 111 3 AW & % AU F AT | FHA7aq® 397§ 3 giua agatdl

(6) TATAROT, A ST TAAT TRAdT HATAT FIT HATAT Teqae qT ST o TTEFT0N, Feard Tguor {=r a1
AT FEta T g T a1 v st i wia I i S artEs sEEr VI 7 e 399 Seta et &
I H ST AT AT ST H*|

(7 TREFEAT AT AT AT FT AATAF AT G AATAT TREFEHT AT AT AIACT F ATq@i F7 T@-
@ T 3 H FIT 377 T T T 0 AfHeral Fr fAEreror §q STerser FEr ST

(8) REFeaT Y o7 eraferset &7 sraras faed a¥ et gag Faeoft F 21, % 30 S #° A7 399 959 5T
T fRF0T FE T T 4 § qTiOF oraeoft riee Ham

(9) T AT SAHYT T fowm S2eat & forw srama oo ST w7 afEsenT i sex srafereat & 1000 I+ AT
1000 T35, % & FHAT A1 =7 =i % siqa AT g STAAfd T F 61 AFeTFHar ¥ ge g

(10)  Tcae ST "7 e STigEwTo greT gt R s B S F @ www 6 7 R sqae d=e

FEATAS 21 3T Hag & el # FATas 397 G TATANSIT AT ATAAT ITeq TARTLTAT | SAqreree Are1e 6 faeersor 6t
witeror RrE w1 €AT e g FeATIe AT S

14. 9T & IREFenT AT I Fufrg ¥ Fata i wfFaw.- (1) S T=0 100 F 907 F, STTEEAT 11 F qOR | ST St
VI # fafafae sfare 1 Mt Fa 7 s5g® s et st |11 90 % i g VI # ffafase safareet =

Tag # fAata g 3o 7 fofed § @ 9T qeata & a9 TREHeAd o7 67T ATl F qEaread ST
Hoere % e qafawor, a9 siw Sreary afadd #ared w1 A7 FE7 F 9 w57 5 H e T d H

2) IT-fA7w (1) % srefie Fredt smeres 1 wifar o, watawor, a9 i Steary afiads 5o qof sreae ST w6
I ¥ |75 {3 At ety § yeartaa Fata & forw safa 3 9war § &7 U 3910 Sfefod w2 g ST a8 Araeds®
qHE |

(3) T, A Y ATy TREd gArerd IT-Fmw (2) F arefie waw smta f wfa w7 F s wguer [
TS ST ATTIACE IT g &l 31T SH T % TGUUT (A0 ATE I i [HATq HT T AAEAT § TAT G (T Teaq e 31
HaT grem wTterEnt 1, fAata srata i gemsit &1 squras gRfaa s % oo srrfo s )

(4) Rt o2 gRtEa wam & A F arer 29 ¥ 0@ g A, STal Fgl anlal, ITH g9 | 09 AT &0
TET AT SO |

(5) Frafas =g g2 Fam & 9191 F 9790 7%7 6 § g9 aearas giv |

(6) TfEHenT 3T o= qatret w71 Fataw y=T 3 § ' g ata o s afiwaens ar s sforg v
Irferer TR i T @ U AfererEt wr fAdreror F forg Suersy Frwam |

15. FAY FTATAT.- (1) T F A A7 Aa¥ aEsmew=r a7 sr=r srqfereat &1 fata <iie s & THeT ST
7f3, -

() TE = (HAHT 0 SATHE AT FLHTL AT ST 5 (a1 8, AT
(ii) T S ST AT e 3& a7 e § e ¥ T 2;
(i) =g HEAT TEES # et i i F g a9 g A

(iv) THHT TROTH ATHHAFE TEREHT FTTACE] 37T =T ATTACET o TH ATTHTT ST AL AT
g ot o e RrErat & stfawaor § o 10 259w (vt 7o F3n) § FaFear g |

2) TREFEHT AT 37 STTTACT & e SAATT T FAT H, AATARAT ATATE F Fq | Tg= ¥ ardrg 7o &=t
T srater  Wia ST AW T T AT & I FHFia FO i sqe e qatea qaa+ o HHT g%
TTTErERTOT GTXT GATIAT AT STUAT| T 3 HAT o ST g7 UH Aise & [Haera it 397 #, o I Fd 39
TS F TGO =T AT, ST e A g, i At 7 2 FEaei F E w4
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(3) TREHEHT IT A+ TTTACE 3 STALT AT ¥ F9T |, STgT AATAH T TAT RMAT Tq 7 BT, qT AqFArea &/l AT
[ TTFErheor ZTT feT UF SvaraT 7 =T ST 9T g foreh I Sefaa s Tguor == a1 | =9 {9t % daiq
TTFErRTE 21 AT ST oTverd, HeTor e fAwer e v 41 S Faar 2

I - IV
TRETHEHT TT T AYTAET F AET, HSROr R FMvew ¥ forg giawr

16.  IREHeHT AT I AYMAET F e, Werw A FAyew ¥ g glar- (1) 77 Twwr, steanf,
AT FT TATAT AT ATTARET FT T AR T F AT G477 €T T 7 70 €T § 5T § THFEAT AT d7
ATTATET o 9TTE, ST 7 fAaare it giae warfua 2 % forw et it qg=1a w7 & forw S i |

2) ATHTT FEAGT T TATAT IT AT AT FT ATTTRN, 6 HG § Hol T TEUOT [FFAT F1E gHT F0T-T9T T
ST f 0 gt Artasts fRgiat & A, ST, HST Y s7ae qiaer RS s wanfoa F3r i o d@ay
H T I (A A | RS i -3 F STHIET TTed BT |

3) =T TguT =T A AR & | 9AT A7 Ay oived, WEror 7 A gieret F T 9y Y= aq
FT ATHET T |

(4) HTAT AT FT TATAT AT AT GIAGT FT AT FR IO [{FAT € gy FA-007 T A 0
TU ATT-g<T THETal a7 AT T=Tee TeRarel & ST graeT & qrerd o Taraoid 318 | Tqfa Tared ad7 s6+
THTIT T TATIT TATT il AGEAT & forw /erame grm|

(5) ATAT AT =T T ST AT F Aferanft grr wgftaq B o aRiEwan o7 e srafae w1 y%7-3
# erfererg T@T STuEm

(6) TTAT FIAET FT TATAF AT a7 LT F7 AfrTnft fHeq a Sreawr daer fFawoft & g1, % 30 7 #7417 399
TE ST TGO AT A1E FT TwT 4 H Ariew gt avfre wam

ATV
TReFena safirse £t FFRT, Aacdiwcr s aRaga

17. FHOAT Sl AT~ (1) THREFEHT IT =7 ATFASE] AT TgFae Feel ATl T AfrTnfy sfiw ofres, W=
AT e giaem F y=ras g a2 giatea B s & afiw@wmens @i ser sraforeat i GRS Fera yguer
AT 91 T FHE-AHT T ST AREdE REidl % qqa qeierd TgEad, $er ST afiaegd & fow I afe
AT ST AT T HTF T2 8 F SITETE AT SITUs)

) ST UHT |ATHIAT T ST T ST &1 AT 7 21, FITHATT 21 3T STAarg FLHT F T2 Fed § a7 2l

18.  ufEwend R o=y 9 FUfASSY &t aREeH.- (1) TREFTT 7 o= srafaree 7 7iag" = F=et &fiv qrex
71 srferfere, 1988 & srefie ekt |arty gAY aATT 0 fAaref T =0 "ae § a9g-a9F 0% Fea i Tguvr fq2=rr are
FIT ST ARTEeT RArgial % Sqam 2rm)

) AT TRagaHar w1 Aqroree it TREFeaT THid & Faer § =T 9 H FHIT a1 f¥ srara feufa i gom
H T ST AT SUTHT T 3T FITUIT ST TREHFEHT 3T AT FTTATE SATLTAT T =T 8 F STAATT (A fegd HT |
3) qREFeTT T o= araferee  sifaw fAaere % forw Uy giaer g afeg, St smfire 3o g9 e T &
T T H WISE 2f, T TRAGH % ATH § TT0HAT g7 Al st % T T {07 ar€ & 'qari yAror=
e T ST

(4) TREFHT ST 37T STUTATT F [A=H AT H-TEEHR0 G2 ITIRT & forw afiags & wraer §, YuF grer
Ragaaat & sTafre €Y ST | 7@ 21 57 yguer fAsrr et @ gl T som

(5) TREFEHT 3T AT AT F [A=H, TE-THERT0 AEq ITART T 72T % forg ger T &Y Jqsa & e
T[T F ATLAH | ITTHA & WA §, Jq0rahat qiagasmdt o Tqforee 0 S F 0&F IraEe Tod1  Gafead aOsq
TEuoT AT S AT O gEAT

(6) TREFeaT i o= rvfore % qfiagd & " #, geferd TfRaed & T IuurRdt v sreasar, st
TRags T AT FIAT gl ST FATAq ST Tgu0 [FEA A€ § Tiaed & o sraea® aries w@ar &, i gri
Tg A WTAgET | #7%  F ST STH1 A1

(7)  OREEA % TorT TTTEERTE it ST0H TTOThat AT STAhdt 517 st STOsT (St ST & TRagd i sAaqeT il 1 Tt
2l
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19. Faa 3w F WA & T g s T REFenT R s safae F g areEt et (dETee sw@mas).-
(1) sraferse F7 JoorEwRaT Ji= =RT TT IF Fe A WA T2 10 F qrAg= 1w A Tiadn Gqre wE ST TorEsdt
T |t Jra s uw gEarew R s

T e giga e @& ERIEE]
(1) 2)
gt 1 (939) STUTERAT FIAT HHT |1 T(OAT T ZEATAL FLA & q18 AT TGA0
=T 91 v et i SToshh
gt 2 (frem) SRt T TREgTHAT & SH TT FEATET A & T9HATq T I
TET STt 37 o 5wt v aREgsaat g of ST ST
wfer 3 (FeTe) FAree T FTA & TeAT AT-qFd | (FTeqtas AT AT e,

AT ST AT qiaeT s=rer) T S 9 Tt St i
9 4 AT 9% TTaehal g1 AeEd gearae & ST

gt 4 (FaY) Sferee T THFHTT T T F T9AT TTawal gIar Tagaswar sl
Hieft srusth)

g 5 (277 TSRl GTT XIS U f7=707 &€ T WSl ST

gt 6 (=) TTeARAT G SITOTRAT i HST ST

Tt 7 (1) T YTOTHRAT T ST | E AT TTAHAT G THFHAT 6 15T TZAT
IERENIGIEEIR Eilc el

2) SourERdat g 1 (93d) FT TS TGO AT A1 AT AT F T aREwenT sraforse A7 sy srafarez F
et aea oo & wlfvags w3 it qaT § SuvrEdt srafirse % "o % a7 § agT WAl & T Tgu qIET A gied
T

3) FTe TEgATRAal T¥age & 7T SUUEHAT & AT HT T qoh TATHT Aol HT T T I A1 THE FA 6
foro gearafia 3 & 7 st seve T &l |

(4) TREgAFAT Wohe FIA & [olT ITeashdl g7 ARG Aigd TFIahd: geareated a3 § 7 Fl Aq(9cT Fearedde &
T T FH |

(5) TS T FATHL FHA 6 TLATA ATAHAT FIET TAGAHAT il T 4 (HAT) FidT ST S FfT 5 (F27) 3T
5T JguT fRer S A s wiw 6 () Sovrwat F aur wfa 3 ([ETet) sreaswat F 9re T2

(6) T IR ST T H g1 AT T 7 (SET) Fae 1T TG0 [HF307 T2 FT & FSiT STusi|

e VI
fafay

20. f@E R REwft- (1) aiwsea a7 s safoet #1 sgeas & arer st siw e giogr &
ST GTCT UH YTt &7 789 3 H stfsrora Tar S|

2) THFEHT AT AT ATIACET T TEEqT FLA aTel AAAN e e qeagr F s=ras gy To7 T57 Tg00
fR=i=ror A T T 4 H vt fEweft @it st

3) T[T T (R0 A, THFEAT T e Aairsel & Aaer gq qieraret & aferarReat i s=weet 7 g
AT fEaToll F e 9T Icqed, TA= o0 TA9Ted, T -THER0Ed Aigd STANT § AT [T TS, THAITIAT T9T
e farw T sraferee i arfies gt saToT i wos a9 30 A aF FT aguer REAr e Fr aeqa S
T U R a1 gy aREweny sraforee Ieqeawatet, aredtad SATEFATS AT ST ATAT AT ATy A
gierarsti £t gt o TAT AT STOAT S TAT T AT H F=T Tguor A=A G GIAAT TET i SOIAT

4) FeATT U A A1 AR Y e afAreat F weayw Haew i Tafed qeaT RO qaw #3 i
FI H U a1 30 feTwaw | wger st fAwriyert & A T8 wAiawor, a9 7 TAary Tadd HATAT w1 ST
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21.  wifeemRaEt #1 e - aEt VI F i (2) 7 e wfterd == fawt  sudet F aefiw wa gu s
AT % T (3) H fafafdee wd=at #r F3am)

22.  gelear &t R AT - 59 Gl aiewem a1 smfore #7 wgeae 2 arer afaranft siw feem gEer
TETAE A graem § afiagd F I FS ghedAT it g ar AfaarRiy a1 y=rers A1 aiEgasdl g achte 9T Tgu
A 91 &t geleaT ¥ fAuw § e, S99 F Areaw § gAr &F ot siw zEw arg www 11 § uw R asit
ST

23 Faem giaeT & afisft, saraswat a7 Rafasat sk = # 1 -

(1) Fraem gfeT & sftrdift, smaraswat a7 Rafasat sk s T=riawr a7 g aer Fi aREsers st s
AT AYTIACE F AT TZEAT T TFLA F FHIL0T FIeq FAT a7t = forw 2t g |

) Araer giaeT F1 afararit o s=res Fer sguer = i f q@igata & s sguer e 9 #7 aT
et o Iuat & qdie feft Soora % forw 3gew % = § A arfeast &7 g1 #w F oo arf g
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% 1040 srafere fod erq FrataTee gHeE gr
#1050 | SreAte e
F 1070 | STEAT YEEHI, g AT ATE F [Awriord sradw At Sdee, gHerse At
% 1080 i # HET T FHAT T gEr @ § gt T T iy SF 99w F qnr T § et
TR A7 FYEET F & forw w2
#1090 Ferraareft aier & et & Ao F g W
% 1100 T ST ¥ 4 SMTee Tt & 9T o T a9
1120 Tiar e oo e e oo i SR § 7GR dwHedt ovg| YOl F UArE daus i
TIEFT AT Tl
F1140 | syferse g FARTEE ST FUT ATIATEE STE AT A TET H 7 21, et VI H qafaa dxer Are
Y
%1150 qfea gt & Tt & Ieqe GeadrT orq T ST 9 G & Siadta 7 gr
%1160 fere @ UREE Jeiat a1 €07 AT Tl g
w1170 | 7 & T St # aftww S 9w 7@ St § arfier 92 81 srtory Sefat s st 0w
steafea armr @ fAfgd Toewt & At a8 €, vfiwweaT 8
F2 [&Aq: AFTEMTF Goehi are A9fAe S arg ok wdfAs vard siafde &
%2010 FerTe ToReor ATerRTd 3T svr Afhasha &= & FiRashd &= & Aq1re
% 2030 Farfore sraforg g o= = ® RfAfds o srofargt i gese
%3 HEAAT Fa® goedl ara Jqrrg, fSrad ang i< swreiaes amaft g
#3010 e ® Fi Y g8 3 ITUTa AT THER | 3T 37afrg
= 3020 AUTAT G A ST I G = § AT ST o o7 T qug=s i
% 3050 T <1y, TATReATESY, qY9T AT ATESIEI % AT, T U IUART & IoTH UH Aq(AY, = @ H

faffes ver sraforst =r Frese (@ 4020)
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3120 T T FAE-ATZS ShFaT

#3130 FUTAY T HIERLH ATH

F4 U Fufre e a1 aF A a1 FrEfRAE d9es g
% 4010 M%WW%HWWﬁWW%WWﬁWﬁWGﬁ
|

F 4040 FTg T T & [AFEir 89 o ST F SO0 AT (THY Y 6T TWEA! F ITATT HE
oA 7 2)

F 4070 TATEY, TSTe, AT, SATHE, TATAT AT F SCATEA, HRIW T ITANT | Icqo A9(9re =1 7 # A& =
FrEav (4010)

F 4100 et afRdie  ora % forw shenfRier sguor AT s &y srafere tE srafarst #r grew S
= 7§ AREe §

F 4120 srafere o SrsaTse &1 9%t g, [fa g1 wear & a1 9gfod g asar

F 4130 U AT Tohet T arane, Fd dqg=T 3 F AR T it GawAr Feuarat it qatard & & for
TATH FE0T | ST || F Tk AT gt

4140 ATAT || | oA T TqE = 11| F 07 T AT AT [Aaarst w1 0T FT qrel T2d & aaqedr
fforcdt a7 e et (RAfAwtar gy @eqa s@afd F 65 W T @) & g a7 i st

# 4160 AT HRAT FTE ST AT @ | a1fie 981 8 (@ 2060)

g FAT TEHHEAT AL F FHAT T FFA T2 a6 Fea e & sarae VI 97 TEmid & T97 390 Fra 9 % Ao88
1, T 1 (F) F TN TREFea F =7 § 919 TC AI(AY FATAE 1 T TAT | ATIAST FT THTALT THFHT F 057
T ST Tl HLdT
S Fea e F Iurae VI (TH SIEET & A M) § R v afEdena qei F IranT & wafda grar g & sratars
TREHFHT Tl 2| AN # IRETena safire wfdsfia § aur watawr, a= sk sy aRade dErew fi agafa
TIT R ATIR AT & ATg4, I AR 81, F 9T ST s g S i s w18 € < gt

LR
FrT R Aafa % forg ang g9 arer s arafRrst & o=, e g 93 g agafa s wt &) (9 saew &1
IqTEy 1X*)

g, FafASt Fr auiq

g1 aTq R AT AYfAS

=1010 gTfcash, TL-TET0 &7 | 47q 3T &7q T e :

e R

S e} By

T 1020 RfertaT (sffe, wie, &iv, B8 Taf) % &7 § AT uatg akd ==, TEgiud arg &6

_ i B

-form w6

- ¥ty 56

- HT TR (FET e Fet T greae)

SEIEIERE RS Xl

- T SR

= 1030 srafers AfRT sroad= arqo

175



[9rT [I-@vE 3(i)] IRA 1 ;'GQ;I 691%41@1 23

= 1031

aTfeas TRAT F (v ) # WA, e, REfew, Feem, it v e arg i
sy e srafere, g= & & siasta wfaf® % 1050 # fAfAfds U sraferst i grese, meafas o

T 1040

fArRaarF ScaTaT F THSE ST ST W a1, TErEr a7 fEE gy ahEweny a7 A it €4 9%
TZua T2

T 1050

AT 7 Frraret wr wafda wwa F forw wateq "igar § gt || § afva Fefiem, dfewd, ofvar s
egfvaw fAfEa fata srefie g &4t e Shr

= 1060

TTSEX Afed dTicas Uierded &9 | qrere fferaae ofw segfianm

= 1070

T i e e grgett 7 sfore et =0 6 S9 aF & A g || H Seataa w1 g9ed S
ATRT 97 T Feroraredt &1 y=oie e i "wret ao A wigor st 9 satae 7 80

T 1080

S e 3 srafere s firg srofere faafa =0 § 8 9@ o= & 399 st || 7 sfataa #:ig
Tereah ST AT T i fereroarent i1 yaoid wee &t Jraret aF e aigor Himret 9 satag 7 20

= 1090

AT 92t fafader ¥ sy erators Sefat, S, Feftmw ar o § 5+ =hat # i gea

=T 1100

ST Al AT, ST Y TR | IeqT STIFAT I 4T

- s fae, ofterr AT efimy AfRd TRt S seeawr a7 aivswr % fore arg sEer | e grar an

- O T B ST ATEH o TEHERTT & YT Tl
TTH 7T F I Fioae qigd hael Jeaq¥ & i

0.5% & ## fem afgd Faam 7q foa =

T 1110

ATLAT |11 F W7 T H GA G5 TEFEe 1o 0 BISHL T (G2a o7 See (4 Tawaes

- HEA AT SO F THTTATST S8 Soerer e 7 vy errepd &

-TATHEHA AT TAFSAE ToIT o UH T AT (FATLFT e a1 afga) oad srqag="t 111 % anr
F H oA TRIEH AT A FEAT, WEAT =, FI1e ¥ E[@T F Fid a o Fpavefier wi= et
FHREd Tafs 7 81 a1 Fefigw, avad, Hior atdaarites a1 e s srazEt & 9o 7 81
7 I =Sl F SFH =2 7T 3T 27 ST 396 aqg=t | F 9 T § AR fHerwar, s fafatase
TG T 0T TF T 211

T 1120

T Faforee T U aver =Tt % St ST Ferferee & = # G o 2, Sed f d g wrd
T o &v

TISfer aTqe, AT & ST Sqg=T VI H ofer srfare Ferferee i Grgse (Y4 Ferforee, Ferfere &
T H ITRT 37T T 9T TeTd AT AT FIToTed)

ohceaq BECLEL]
EEIERE EIEDE
Harefier g
FraToT IBEE
FIIT ISET
Tfeaw ISECaIEEE:)
IGRUERE] AiferegH
ERIRRE| ECICE
e BEEE
APIATEE (TAT- A7)
e it
FIERIERIERE IERIMHLRE]
LEIEC L PRUREE
USIEICRE] CACEE
[ELPNERES EEICRE
HERL gfers
Jazfaay Fefeay
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@ 1130 FeTfereas<h Feive e Tgaed 9Tq
T 1140 219 = § Fged orq, o siafdy srafors e st s/ serefas arearse g
T 1150 T THRRT TAT AfRT F A1 T @ey § qeaar grq, o7 o arq quforg (FET, =6,
wfeaw =Rt 3 feq e &7 )
T 1160 ST Tohe A1 & AT agHed a1q 96, (AT & F 1150 F gataa afaf® qre 1)
T 1170 R Thed % TEHI0 § agHed a1g 9&q
= 1180 1LY ATSE 3T efTfeash ATl aTetT Safarg wrereT e
T 1190 FTET §ATEE 3T ATfcash ATl aTAT T I e FHITST
T 1200 A & e & RAfamtr & gore Iqates s
T 1210 AT T T & IaTa o Ieqel &t o feefaay ere-staarse ofiw aafeaw & =ia & &0 § &
IEE
T 1220 i 3eamaT & T, FiuEelt weearsse, oad s st afa® § (20% & sfee) siw R sienfis
fafagert & srgam g fAmior F oo yoepa e g
T 1230 A & T & fAfamtor & oo e =nfem
T 1240 FIT-ATFETEE (T et
q2 A&Aq: AFTEAS G a1 AIFAT g1 e a1 iR FeifAT a@ g a6 g
@ 2010 -t =1 § gaa @iast T st
- YTHTAF AHTEE ATFAT
- T ferg
- TF AT
- THETEE, AHATSA 3T TFHATSH HISATZE TITAT
- HESHATY AT(AT
- TFACERTT ST
- FTSST HikATeH § W ot #iv s 3 = § fafersr srafore
T 2020 -foefad = § = srafire
- FT FAE ST AT TN FATe T =[AT o7 AT UfFeates w4 UfFeafes Fee F sramar i o
7 2030 et = § st srafors
A Srafrg s & (9T ST Fa)
- TR e o
T 2040 eI TAT AFTA T Tk aTel 3777 AT

- TR T STHARL TSI | 3T A TRega Hfeera s qethe (THS(IST)

- 79 R & IeaeT sraforse foreay areaars 4t wiees a1

- &9 F AR 7 et sy F forw sienfRE {fatsat F sqa v s 399 g 9
(20% ¥ 3rfere) aTer TrETAAE w7 F o, I IqTaT F Tl T

- 39 &7 H 6

- eIy ATAATHTES % IcITe § ATsHER (Tru= < 9)

- Hifeae, qreformy, oo FrTse

- Fa ey (e Frearss)
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& 2060 AT 11 % FRElt =rea & AT T F qun % yIdd i €T 9% FT e uftedde wEd, Sargeomsd
Torster 1 arferferaT s @ e f whraret ¢ fGErfae Somed F R g 9t S uieafee
AT (AT F (F 4160) T Tz VA2 71 &)

& 2070 FOIPTA FARTEE ToTel

= 2080 FATHAT VI H AT TE T IR Tl 8 ST g q1el SATiore [Soad (F 2040 H HaTaq qiate
T FH)|

T 2090 et Frw AT fagaa § 99 e 71 ey Saared & Soae iy uere aeH, S aravr
st fafadert & srqame |ars o 70 € (FA7 Uewd ! saFerars oy § UATE 929 i ferestined
I H FIEHT)

T 2100 THHATH F AN gregeq TAT AT(AY AHAT TAT T qHTS, FATFLALT AT fohee whwaTel
o s Ty AT Fir  EE

@ 2130 TeF fAutr siv w@-vara § e el (uenree smfire) [md e arfae 7 87 (=t VI, &
3200 # st wfafe iz #%)

q3 HEqIT FE A Goeh aTd AYTAY, SeH a1 X AHE«F 924 g a6 &

T 3027 A AT ITATEA § WFT Foal ATHIIAT F T T-SATE ST A ATHAE TITE

= 3030 L AT

ot amafet aod fF T s sfereet & fafaa 7 2 ofw ot Efafet & G o
EL
Yo feree (T, & Aiaree o7 Mes T2i® & (o ST Figa aied)
o FET AT FHITeT ALY
-
I afArez qia Fheg TAce FF T FISHL S AT T F Aald 4T GLEL AT FT AA(ACE
o T AT Y F TAA AT % AAAA
o T AT Y F TAA ST o e Aq[UCT
o T F GG ATA & STTFATE
AT sTaferee (eI sraferee s e T ate)
o T STTTACE (T TS Aiga)
o TTHdE HIF
I
g T e Y st
TEHY 3¥ 9[F ST 3 STTTATT (SITIT SAFATE 3T AT e Tl Alga) (FATIEH TErar U,
T 3T S AT T TFEETEA qTEE HIEAT (T, U T T Tt &l GIgwy) F qaiore
(4T STfere SfiY T T lw Afga)
TedT 37 FRETe TAT SHE aAGHTEY % ST TFASTSA Y90 AT (ST rqfares T AT
=i |fe)
TEY, FATI TAT ATRAR T STIfATE (ST Srafaree g Meee w2 i qiad)
TET, TS TAT FAATHT 6 SATIACE (ST SATFACE TAT TS T2 Algd) (AT TZ AT TAT
THHE =)
TEft, FAAA qAT AT ST A= FAEAfd Toersw vor, e s Rt ategia v
afeafera T& 3T 4T &, F STaterse (ST sraferse quT AT T iw aiga)
ATee AT Yot 3 sraforse (Fafae, g sTafire si¥ AT i aied)
o fRufes Yort %
o AT AT F
e TR FET Y T R A AT TaTH
THFT I, TR AT, Fleol, TEHT TAT Fael ST Ao, Feof, TEHT T Fal T qTHRMET A7
THESTEA AT & Fae
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o FaAl fFU gy

o I

3035

ATfISE THFASTESA FAIL A (3T, FTHS

T3040

7o Fqforg

fAerferfera e, aord 3w s srafarst 3 arer s 7 o o
0 2TE TET (A TAIEE) T ATIAY TAT ST
O o TEe qaierg (s fAfde o sraforst #1 geav)

T3050

QAT Tl TAT FTCS FqFACE
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T3060

FIT-FTT SN F ITH g AT AATACE, T 6 F HHTHH 7 81
- ATEA Al
9IS TAT T 3 7T Taoft % arrforse, srafaree ST SUreams, =g TegeH F e #§ sy
U ®T H g1 AT &, [oiee, sea= ATAG=a AT qieAtera qgl A1 347 8
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gieat qur R & sroforse, e, q@mge, aar &9 § 3477 (g s & #1e 70 98)),
ufEre 7 enferd AT rerfe g
Heeq o
FTRTST % fegerah, T, F0E 3T =7 e Aqfarse
ITCTRT Tl IEHT FIU-GT IJAN F I¢T AT ATILAE ST AT AT T ITHANT % Forw aredir
TAT SFALITCENT ATEATA ST AIAHT FT SATATAT F2d 2|

3070

et emforse
T H9T T TTICT
srqferee qarrer
T AT F B § YAN 3w s 3 forw Sfferd & Scaree & v Siufdedds e ATsH o H

T3080

T F AT AN A7 Ry

T3090

THL & RN FT BISHT TS & Fedl TAT A= AT AT FH T AT F Iearae & forg s
T2 F Tew Ord gFaEde wrvad ey s ararEree aftafera 7 g1 (et VI, £3100 # Hefia
wrafe 39)

g3100

0L A o, T, T AT Far oA Faraeie wriaaw (e siw araree attafod 7 2 (srEET VA,
#3090 # #afaa wfafe 34)

3110

FARIT aaterse e [Sad gFamEce witaay feor a1 araEree ar @EmE aaryd qieated T 3r
(I VI, #3110 ¥ wafea wfafe 39)

3120

grer Wt 7 [ emfare

73130

ATTAT THATHT SUT ST ATTAT IL-TREFEHT AT AT YLFATSE BILTHT o e

T 3140

AT ST =T 2T e, HETHT (A, EAF, [T g sore e F R S
ATAT 3 BISHL

T4

& arafare, o spefAs i FARF TeF R aFa €

=T 4010

HEITAT T AT IT A2 Ha, Tarar v gree arfaer arer srafrg, Se# Fwrafas, arede, i g
T FTATATEE 39 AT % 781 g T 372 TREhenT Fgl 51 996 (W7 % 4070 # gefda sfafs 3@)

= 4020

I, e, TedTESY TqH AT USEHd % IcqTad, [HA 0 i START F I AL T 9097 & |
A aE el 8, AedeH® ¢ AT 39 HAT OF 07T qgUF S q67 T A7 [@oaren Fr 78! 3907 ©
(9T F, F3050 # HafId wfaf® 3@)

= 4030
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= 4030
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* g AT THFEHT AL & HATIE GFaq Hael oS0 Fra a6 SUEe-IX 7T Aqemia g ofiT Ta6 9 Tafae
aftafer 8, ST 9 Fea9 % ogs-l § TREReT & =7 § afvrq 781 fFu 7u &) anr @ § sfise st § «ix
TAHT FATT THTET, a9 3T STeang THaaT e i [F3er AT A8 g Wel+aenad, I3 AR 2f, Hl STaAfd &
o et it st T8 € S "t 2

qe
(1)

@)

T 1

FHIIT A, SrEH qiaT 65% & stfere siiw €ar o7 Fefiaw #7er:1.25% v 0.1% % a7 T899 7, e iz
Hee Frartoree qiaT ar; o atar Reed, Fa siv fafory, S e siv St w9 1.25% v 0.1% a7 399
FH T, H GATIL, a7 AT STy THEdT AT H T TGO HEA S g Giidga gwrs At (Aredtasd
TS T AR AT AETHeATad F ATeH & 6AT S uHtaw, a9 #{iT S@ary ahadd #Ara o
TR T Aqata g1 qrar RadH, @ i aaferg S @i siv i w9er: 1.25% 7 0.1% & «@faes g, 47
39 gtaataa gav § g S o wafawor, a9 6T Searg Thaad #ered (Aredtas T3edn) § SEA e
SEHTSAT GIXT STHERTT AT 3TN & forw fager Ao wgrfagee™ & drssd & fawg s & safa g

St T ar faersw 7 =i, e 5w 65% & sfere s @ o Fefama wwer 1.25% i 0.1% a1 =99
FH & Y T FAlee Hed werroee, oad [ €, gy s serieeenes #F sqata & &7 aaiawr, a7 &7
STeraTy TfEdd HATA (ATEATAE ITHHT) F AT TorEdEa et A TrEdwer o § 3uafda arftw A/
T 9% AT i Aqata g1 o @ s =i, S 5% 65% T 70 § & HET & Fefimw w797 1.25%
Y 0.1% a7 =99 oFfdF g 37 gre o e i arwr arqae, o #far 1.25% & afera 2, 39 Rafed sant
F oefier 2 e o qafeor, a9 i Sterang afEds S (Aredtes STWERT) o e shre At g

JEERLOT AT G 3TANT % TS & forw fager sarame werfAeeneas ssf o swana £ srqafa & T 21

AT T
TRy Adware f g=
Adwar

faeRes

FTs Taehresd qarel AT A 3 AT q¥er qared AT Aoy (A7 waTAT A7 yaterst wr fHeor) g, S w7
H T EE AT T UH T ST & ST UHT i 97§96 Icared | 960y g, S -y
FECET T T Tgarar g |

Sqaqdi 5

"SAAAT" 95T AT At A B S sAeqefie w1 g SAAT g7 UH T A7 FAT F Hwr g AT Ao
7 fAefae & Ses 71 § "(Sareeemd ¥e, arfder, T gertty, fheq s e UE gerd A ewfire
aftafea 72t 8, g 7% gaars [ewarstt F F1r o =0 § Fwfiga B @ 8) S Fise-a
F ¥ 60.5 AT Sfcaas & sTiea % A 9% AT AqT-F7 o2 7 60.5 3 "feqma & smeT +
TIHTT T STAATT ATST BIET 2| (T ATT-FT 3% 3T FAMSS-FT o€ & TIOH qGAqT AT A1
2 ST TAT AT & T o € afadaefie €, o UH o<l il SIqsd Fed & o UL o
==t & weaae FAT 36 IIETST F AT F qqEd gem)|

T 4.1 ST S
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T 4.2

4.3

T 5.1

Ta5.2

TF 6.1

Tq 6.2

T3 10

T 12

T 13

frefes F w7 & afiga o fae 2 smferg 3/ | afEe F S @t 78 aRkRafaet s
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U T AT sqfory, e uRage # ammrer afifeafaat & srefiw s o g it Svraer gt g ar
ST AT % HO% | A T ITH g S @ i {hT 3R e | &

I q G Z I ST I ST F AT & AT AFAT

T gaTe A7 AT, ST STer F qLeq< T 5T #aa; Saa= 1 a9 & AT Ga<ATsd q0ET § sqei 9
BIE T 2

Atrfiar

UH TETef AT SAUTAY, ST @ Araedq® ¥ § qgadie gl &, g aremoraar siwfise geae s
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EACIEE O L B
UH FA(AE TaTe AT AfE, BAd aTeaee -3 §3=T § F o ey qard g, v w&a: @t

SEHTET faee g1 TadT 2l

faw (dft=)

U qaTS AT AT, ST Y Aerer A1 g forw S0 AT @@= & "9 g AT a1 g FOFL J494, T
At ag=T A1 Tres F forw grfaws g s g

HepTHS TITd

UH TaTS AT AT(AL, ST UH Saerq Ged Siat a1 39 UH S &9 F q6 €, S Tegel a1 aqeat #
FrTEY FATT & AT VAT HIE 2

LIy

TH AT AT ATIAE, ST THAAF AT ZIT SHfaq Sast g7 | o 9% 997 efq wg=mr, v
g % ATYAT T HIHT &Td TgaTu AT T T T 34, T 7 THEHe oo FL G g

I AT A & G4 § st 49T 1 Ic@si

T TS AT SAFA, ST AT AT A § eI 36T g7 @At AT § e 99 2 a9 gl
<t (R<ifaa ar o)

UH T AT AT, ST AT go forw S a7 e siqugor w2 foram s a7 7f% &= # g9 A ar

faetfara ar eearters yame fRaT g 8, e srfeesatad arfee g1
TiR-fRw

UF qared A7 safry, S Afy IfSa g1 S0 ar aA e 9T SraugHed & T Ed v At
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s fft 3T & A & e s arnlt e 8 aud €, Sargeony e, Sad s g ftes
TS TH AT AT 2
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RILRCE

T i At ¥ g 9 @ 9 s=r afret i g+t s g w@iawor, a9 sk Seeay aRads d= e &
At 7@ YT agafa sl w0 g1 (S8« T T STy [X*)

g9 .

ISy &1 Fuiq

g1

T A ATGEH ATFAT

1010

gTfcah, IT-TETor &7 | 47q 37 o7g U T :

- TG YTq (T, =FTay, witeqw fohq o 7gi)=

- Toreer B

- T AR T

_ ﬁ_cﬁﬁ;q'**

_-&T_rﬁ;q-**

- TEST TR

- giferssay ehg**

- dTTer SRt

- FldTee GRT**

- foremer s

- SR ITHTH Sha**

- FTTST T

- S fATH S

- A TTH T

_ —a;-%-q—q-@;q-**

S ERIERTES i

- SferaH TRt

- Ffforw T

_ a-l—a-l—' @?‘T**

- I T
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firr arette oTq &t e o s wIT @ 1050 # fAfde arqet & st earq Wifsa gt & awr T
& fadraarett #1 ged| v & forw aatea wigr § stE=T || § Hoew ot 7 g

= 1100

TR T TATH, ST T TR F IeT ATF AT IF T

- g€ o Tae

~ FregmTe o T Sk atTgE (>90% )

~ AT oRT w3 e S atew e (>92% i)

~ 5 =7 wrfRa g (>85% o)

~ g2 R feamresrd v i g1 (39) (>92% o)
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~ for feamte

- Tetataey =T (31 ThW) T TR A gEa

T 1110

AT A T gHEets (Tfee afde a1, goreifas does ofiw e afeq), st Joe T T30
F YA gq 3T =0T AT offaw e & forw T gt
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 4th April, 2016

G.S.R. 395(E).—Whereas the draft rules, namely the Hazardous And Other Wastes (Management and
Transboundary Movement) Rules, 2015, were published by the Government of India in the Ministry of Environment,
Forest and Climate Change vide number G.S.R. 582(E), dated the 24" J uly, 2015 in the Gazette of India, Extraordinary
Part II, section 3, sub-section (ii) inviting objections and suggestions from all persons likely to be affected thereby,
before the expiry of the period of sixty days from the date on which copies of the Gazette containing the said notification
were made available to the public;

AND WHEREAS the copies of the said Gazette containing the said notification were made available to the
public on the 24" day of July, 2015;

AND WHEREAS the objections and suggestions received within the specified period from the public in respect
of the said draft rules have been duly considered by the Central Government;

NOW, THEREFORE, in exercise of the powers conferred by sections 6, 8§ and 25 of the Environment
(Protection) Act, 1986 (29 of 1986), and in supersession of the Hazardous Wastes (Management, Handling and
Transboundary Movement) Rules, 2008, except as respects things done or omitted to be done before such supersession,
the Central Government hereby makes the following rules, namely:-

CHAPTER 1
PRELIMINARY
1. Short title and commencement. - (1) These rules may be called the Hazardous and Other Wastes (Management
and Transboundary Movement) Rules, 2016.

(2) They shall come into force on the date of their publication in the Official Gazette.

2. Application. - These rules shall apply to the management of hazardous and other wastes as specified in the
Schedules to these rules but shall not apply to -

(a) waste-water and exhaust gases as covered under the provisions of the Water (Prevention and Control of
Pollution) Act, 1974 (6 of 1974) and the Air (Prevention and Control of Pollution) Act, 1981 (14 of 1981)
and the rules made thereunder and as amended from time to time;

(b) wastes arising out of the operation from ships beyond five kilometres of the relevant baseline as covered
under the provisions of the Merchant Shipping Act, 1958 (44 of 1958) and the rules made thereunder and as
amended from time to time;
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(©) radio-active wastes as covered under the provisions of the Atomic Energy Act, 1962 (33 of 1962) and the
rules made thereunder and as amended from time to time;

(d) bio-medical wastes covered under the Bio-Medical Wastes (Management and Handling) Rules, 1998 made
under the Act and as amended from time to time; and

(e) wastes covered under the Municipal Solid Wastes (Management and Handling) Rules, 2000 made under the
Act and as amended from time to time.

Definitions. - (1) In these rules, unless the context otherwise requires,-
1. “Act” means the Environment (Protection) Act, 1986 (29 of 1986);

2. “actual user” means an occupier who procures and processes hazardous and other waste for reuse,
recycling, recovery, pre-processing, utilisation including co-processing;

3. “authorisation” means permission for generation, handling, collection, reception, treatment, transport,
storage, reuse, recycling, recovery, pre-processing, utilisation including co-processing and disposal of
hazardous wastes granted under sub-rule (2) of rule 6;

4. “Basel Convention” means the United Nations Environment Programme Convention on the Control of
Transboundary Movement of Hazardous Wastes and their Disposal;

5. “captive treatment, storage and disposal facility” means a facility developed within the premises of an
occupier for treatment, storage and disposal of wastes generated during manufacture, processing, treatment,
package, storage, transportation, use, collection, destruction, conversion, offering for sale, transfer or the
like of hazardous and other wastes;

6. “Central Pollution Control Board” means the Central Pollution Control Board constituted under sub-
section (1) of section 3 of the Water (Prevention and Control of Pollution) Act, 1974 (6 of 1974);

7. “common treatment, storage and disposal facility” means a common facility identified and established
individually or jointly or severally by the State Government, occupier, operator of a facility or any
association of occupiers that shall be used as common facility by multiple occupiers or actual users for
treatment, storage and disposal of the hazardous and other wastes;

8. “co-processing” means the use of waste materials in manufacturing processes for the purpose of energy or
resource recovery or both and resultant reduction in the use of conventional fuels or raw materials or both
through substitution;

9. “critical care medical equipment” means life saving equipment and includes such equipment as specified
by the Ministry of Health and Family Welfare from time to time;

10. “disposal” means any operation which does not lead to reuse, recycling, recovery, utilisation including co-
processing and includes physico-chemical treatment, biological treatment, incineration and disposal in
secured landfill;

11. “export”, with its grammatical variations and cognate expressions, means taking out of India to a place
outside India;

12. “exporter” means any person or occupier under the jurisdiction of the exporting country who exports
hazardous or other wastes, including the country which exports hazardous or other waste;

13. “environmentally sound management of hazardous and other wastes” means taking all steps required to
ensure that the hazardous and other wastes are managed in a manner which shall protect health and the
environment against the adverse effects which may result from such waste;

14. “environmentally sound technologies” means any technology approved by the Central Government from
time to time;

15. “facility” means any establishment wherein the processes incidental to the generation, handling, collection,
reception, treatment, storage, reuse, recycling, recovery, pre-processing, co-processing, utilisation and
disposal of hazardous and, or, other wastes are carried out;
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

“Form” means a form appended to these rules;

“hazardous waste” means any waste which by reason of characteristics such as physical, chemical,
biological, reactive, toxic, flammable, explosive or corrosive, causes danger or is likely to cause danger to
health or environment, whether alone or in contact with other wastes or substances, and shall include -
(i) waste specified under column (3) of Schedule I;
(i) waste having equal to or more than the concentration limits specified for the constituents in class
A and class B of Schedule II or any of the characteristics as specified in class C of Schedule II;
and
(iii) wastes specified in Part A of Schedule III in respect of import or export of such wastes or the
wastes not specified in Part A but exhibit hazardous characteristics specified in Part C of Schedule
11T,

“import”, with its grammatical variations and cognate expressions, means bringing into India from a place
outside India;

“importer” mean any person or occupier who imports hazardous or other waste;

“manifest” means transporting document prepared and signed by the sender authorised in accordance with
the provisions of these rules;

“occupier” in relation to any factory or premises, means a person who has, control over the affairs of the
factory or the premises and includes in relation to any hazardous and other wastes, the person in possession

of the hazardous or other waste;

“operator of disposal facility” means a person who owns or operates a facility for collection, reception,
treatment, storage and disposal of hazardous and other wastes;

“other wastes” means wastes specified in Part B and Part D of Schedule III for import or export and
includes all such waste generated indigenously within the country;

“pre-processing” means the treatment of waste to make it suitable for co-processing or recycling or for any
further processing;

“recycling” means reclamation and processing of hazardous or other wastes in an environmentally sound
manner for the originally intended purpose or for other purposes;

“reuse” means use of hazardous or other waste for the purpose of its original use or other use;
“recovery” means any operation or activity wherein specific materials are recovered,
“Schedule” means a Schedule appended to these rules;

“State Government” in relation to a Union territory means, the Administrator thereof appointed under
article 239 of the Constitution;

“State Pollution Control Board” means the State Pollution Control Board constituted under section 4 of the
Water (Prevention and Control of Pollution) Act, 1974 (6 of 1974) and includes, in relation to a Union
territory, the Pollution Control Committee;

“storage” mean storing any hazardous or other waste for a temporary period, at the end of which such
waste is processed or disposed of;

“transboundary movement” means any movement of hazardous or other wastes from an area under the
jurisdiction of one country to or through an area under the jurisdiction of another country or to or through
an area not under the jurisdiction of any country, provided that at least two countries are involved in the
movement;

“transport” means off-site movement of hazardous or other wastes by air, rail, road or water;

“transporter” means a person engaged in the off-site transportation of hazardous or other waste by air, rail,
road or water;
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35. “treatment” means a method, technique or process, designed to modify the physical, chemical or biological
characteristics or composition of any hazardous or other waste so as to reduce its potential to cause harm;

36. “used oil” means any oil-

(6] derived from crude oil or mixtures containing synthetic oil including spent oil, used engine oil,
gear oil, hydraulic oil, turbine oil, compressor oil, industrial gear oil, heat transfer oil, transformer
oil and their tank bottom sludges; and

(ii) suitable for reprocessing, if it meets the specification laid down in Part A of Schedule V but does
not include waste oil;

37. “utilisation” means use of hazardous or other waste as a resource;

38. “waste” means materials that are not products or by-products, for which the generator has no further use
for the purposes of production, transformation or consumption.

Explanation.- for the purposes of this clause,

@) waste includes the materials that may be generated during, the extraction of raw materials, the
processing of raw materials into intermediates and final products, the consumption of final
products, and through other human activities and excludes residuals recycled or reused at the
place of generation; and

(ii) by-product means a material that is not intended to be produced but gets produced in the production
process of intended product and is used as such;

39. “waste oil” means any oil which includes spills of crude oil, emulsions, tank bottom sludge and slop oil
generated from petroleum refineries, installations or ships and can be used as fuel in furnaces for energy
recovery, if it meets the specifications laid down in Part-B of Schedule V either as such or after
reprocessing.

(2) Words and expressions used in these rules and not defined but defined in the Act shall have the meanings
respectively assigned to them in the Act.

CHAPTER II
PROCEDURE FOR MANAGEMENT OF HAZARDOUS AND OTHER WASTES
4. Responsibilities of the occupier for management of hazardous and other wastes.-

(1) For the management of hazardous and other wastes, an occupier shall follow the following steps, namely:-
(a) prevention;
(b) minimization;
(c) reuse,
(d) recycling;
(e) recovery, utilisation including co-processing;
(f) safe disposal.

(2) The occupier shall be responsible for safe and environmentally sound management of hazardous and other wastes.

(3) The hazardous and other wastes generated in the establishment of an occupier shall be sent or sold to an authorised
actual user or shall be disposed of in an authorised disposal facility.

(4) The hazardous and other wastes shall be transported from an occupier’s establishment to an authorised actual user or
to an authorised disposal facility in accordance with the provisions of these rules.

(5) The occupier who intends to get its hazardous and other wastes treated and disposed of by the operator of a treatment,
storage and disposal facility shall give to the operator of that facility, such specific information as may be needed for safe
storage and disposal.

(6) The occupier shall take all the steps while managing hazardous and other wastes to-
(a) contain contaminants and prevent accidents and limit their consequences on human beings and the environment;
and
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(b) provide persons working in the site with appropriate training, equipment and the information necessary to ensure
their safety.

5. Responsibilities of State Government for environmentally sound management of hazardous and other
wastes. — (1) Department of Industry in the State or any other government agency authorised in this regard by the State
Government, to ensure earmarking or allocation of industrial space or shed for recycling, pre-processing and other
utilisation of hazardous or other waste in the existing and upcoming industrial park, estate and industrial clusters;

(2) Department of Labour in the State or any other government agency authorised in this regard by the State Government
shall,-
(a) ensure recognition and registration of workers involved in recycling, pre-processing and other
utilisation activities;
(b) assist formation of groups of such workers to facilitate setting up such facilities;
() undertake industrial skill development activities for the workers involved in recycling, pre-processing
and other utilisation;
(d) undertake annual monitoring and to ensure safety and health of workers involved in recycling, pre-
processing and other utilisation.

(3) Every State Government may prepare integrated plan for effective implementation of these provisions and to submit
annual report to the Ministry of Environment, Forest and Climate Change, in the Central Government.

6. Grant of authorisation for managing hazardous and other wastes.- (1) Every occupier of the facility who is
engaged in handling, generation, collection, storage, packaging, transportation, use, treatment, processing, recycling,
recovery, pre-processing, co-processing, utilisation, offering for sale, transfer or disposal of the hazardous and other
wastes shall be required to make an application in Form 1 to the State Pollution Control Board and obtain an
authorisation from the State Pollution Control Board within a period of sixty days from the date of publication of these
rules. Such application for authorisation shall be accompanied with a copy each of the following documents, namely:-

(a) consent to establish granted by the State Pollution Control Board under the Water (Prevention and Control of
Pollution) Act, 1974 (25 of 1974) and the Air (Prevention and Control of Pollution) Act, 1981 (21 of 1981);

(b) Consent to operate granted by the State Pollution Control Board under the Water (Prevention and Control of
Pollution) Act, 1974 (25 of 1974) and/or Air (Prevention and Control of Pollution) Act, 1981, (21 of 1981);

(c) in case of renewal of authorisation, a self-certified compliance report in respect of effluent, emission standards
and the conditions specified in the authorisation for hazardous and other wastes:

Provided that an application for renewal of authorisation may be made three months before the expiry of such
authorisation:

Provided further that-

(i) any person authorised under the provisions of the Hazardous Waste (Management, Handling and Transboundary
Movement) Rules, 2008, prior to the date of commencement of these rules, shall not be required to make an
application for authorisation till the period of expiry of such authorisation;

(i1) any person engaged in recycling or reprocessing of the hazardous waste specified in Schedule IV and having
registration under the provisions of the Hazardous Waste (Management, Handling and Transboundary
Movement) Rules, 2008, shall not be required to make an application for authorisation till the period of expiry
of such registration.

(2) On receipt of an application complete in all respects for the authorisation, the State Pollution Control Board may,
after such inquiry as it considers necessary, and on being satisfied that the applicant possesses appropriate facilities for
collection, storage, packaging, transportation, treatment, processing, use, destruction, recycling, recovery, pre-processing,
co-processing, utilisation, offering for sale, transfer or disposal of the hazardous and other waste, as the case may be, and
after ensuring technical capabilities and equipment complying with the standard operating procedure or other guidelines
specified by the Central Pollution Control Board from time to time and through site inspection, grant within a period of
one hundred and twenty days, an authorisation in Form 2 to the applicant, which shall be valid for a period of five years
subject to such conditions as may be laid down therein. For commonly recyclable hazardous waste as given in Schedule
IV, the guidelines already prepared by the Central Pollution Control Board shall be followed:

Provided that in the case of an application for renewal of authorisation, the State Pollution Control Board may,
before granting such authorisation, satisfy itself that there has been no violation of the conditions specified in the
authorisation earlier granted by it and same shall be recorded in the inspection report.
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(3) The authorisation granted by the State Pollution Control Board under sub-rule (2) shall be accompanied by a copy of
the field inspection report signed by that Board indicating the adequacy of facilities for collection, storage, packaging,
transportation, treatment, processing, use, destruction, recycling, recovery, pre-processing, co-processing, utilisation,
offering for sale, transfer or disposal of the hazardous and other wastes and compliance to the guidelines or standard
operating procedures specified by the Central Pollution Control Board from time to time.

(4) The State Pollution Control Board may, for the reasons to be recorded in writing and after giving reasonable
opportunity of being heard to the applicant, refuse to grant any authorisation under these rules.

(5) Every occupier authorised under these rules, shall maintain a record of hazardous and other wastes managed by him
in Form 3 and prepare and submit to the State Pollution Control Board, an annual return containing the details specified
in Form 4 on or before the 30" day of June following the financial year to which that return relates.

(6) The State Pollution Control Board shall maintain a register containing particulars of the conditions imposed under
these rules for management of hazardous and other wastes and it shall be open for inspection during office hours to any
interested or affected person.

(7) The authorised actual user of hazardous and other wastes shall maintain records of hazardous and other wastes
purchased in a passbook issued by the State Pollution Control Board along with the authorisation.

(8) Handing over of the hazardous and other wastes to the authorised actual user shall be only after making the entry into
the passbook of the actual user.

7. Power to suspend or cancel an authorisation.- (1) The State Pollution Control Board, may, if in its opinion
the holder of the authorisation has failed to comply with any of the conditions of the authorisation or with any provisions
of the Act or these rules and after giving him a reasonable opportunity of being heard and after recording reasons thereof
in writing cancel or suspend the authorisation issued under rule 6 for such period as it considers necessary in the public
interest.

(2) Upon suspension or cancellation of the authorisation, the State Pollution Control Board may give directions to the
person whose authorisation has been suspended or cancelled for the safe storage and management of the hazardous and
other wastes, and such occupier shall comply with such directions.

8. Storage of hazardous and other wastes.- (1) The occupiers of facilities may store the hazardous and other
wastes for a period not exceeding ninety days and shall maintain a record of sale, transfer, storage, recycling, recovery,
pre-processing, co-processing and utilisation of such wastes and make these records available for inspection:

Provided that the State Pollution Control Board may extend the said period of ninety days in following cases,
namely:-

@) small generators (up to ten tonnes per annum) up to one hundred and eighty days of their
annual capacity;

(ii) actual users and disposal facility operators up to one hundred and eighty days of their annual
capacity,

(iii) occupiers who do not have access to any treatment, storage, disposal facility in the concerned
State; or

@iv) the waste which needs to be specifically stored for development of a process for its recycling,
recovery, pre-processing, co-processing or utilisation;

v) in any other case, on justifiable grounds up to one hundred and eighty days.

9. Utilisation of hazardous and other wastes.- (1) The utilisation of hazardous and other wastes as a resource or

after pre-processing either for co-processing or for any other use, including within the premises of the generator (if it is
not part of process), shall be carried out only after obtaining authorisation from the State Pollution Control Board in
respect of waste on the basis of standard operating procedures or guidelines provided by the Central Pollution Control
Board.

(2) Where standard operating procedures or guidelines are not available for specific utilisation, the approval has to be
sought from Central Pollution Control Board which shall be granting approval on the basis of trial runs and thereafter,
standard operating procedures or guidelines shall be prepared by Central Pollution Control Board:

Provided, if trial run has been conducted for particular waste with respect to particular utilisation and
compliance to the environmental standards has been demonstrated, authorisation may be granted by the State Pollution
Control Board with respect to the same waste and utilisation, without need of separate trial run by Central Pollution
Control Board and such cases of successful trial run, Central Pollution Control Board shall intimate all the State Pollution
Control Board regarding the same.
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(3) No trial runs shall be required for co-processing of waste in cement plants for which guidelines by the Central
Pollution Control Board are already available; however, the actual users shall ensure compliance to the standards notified
under the Environment (Protection) Act,1986 (29 of 1986), for cement plant with respect to co-processing of waste:

Provided that till the time the standards are notified, the procedure as applicable to other kind of utilisation of
hazardous and other waste, as enumerated above shall be followed.

10. Standard Operating Procedure or guidelines for actual users.- The Ministry of Environment, Forest and
Climate Change or the Central Pollution Control Board may issue guidelines or standard operating procedures for
environmentally sound management of hazardous and other wastes from time to time.

CHAPTER III
IMPORT AND EXPORT OF HAZARDOUS AND OTHER WASTES

11. Import and export (transboundary movement) of hazardous and other wastes.- The Ministry of
Environment, Forest and Climate Change shall be the nodal Ministry to deal with the transboundary movement of the
hazardous and other wastes in accordance with the provisions of these rules.

12. Strategy for Import and export of hazardous and other wastes.- (1) No import of the hazardous and other
wastes from any country to India for disposal shall be permitted.

(2) The import of hazardous and other wastes from any country shall be permitted only for recycling, recovery, reuse and
utilisation including co-processing.

(3) The import of hazardous waste in Part A of Schedule III may be allowed to actual users with the prior informed
consent of the exporting country and shall require the permission of the Ministry of Environment, Forest and Climate
Change.

(4) The import of other wastes in Part B of Schedule III may be allowed to actual users with the permission of the
Ministry of Environment, Forest and Climate Change.

(5) The import of other wastes in Part D of Schedule III will be allowed as per procedure given in rule 13 and as per the
note below the said Schedule.

(6) No import of the hazardous and other wastes specified in Schedule VI shall be permitted.

(7) The export of hazardous and other wastes from India listed in Part A and Part B of Schedule III and Schedule VI shall
be with the permission of Ministry of Environment, Forest and Climate Change. In case of applications for export of
hazardous and other waste listed in Part A of Schedule III and Schedule VI, they shall be considered on the basis of prior
informed consent of the importing country.

(8) The import and export of hazardous and other wastes not specified in Schedule III, but exhibiting the hazardous
characteristics outlined in Part C of Schedule III shall require prior written permission of the Ministry of Environment,
Forest and Climate Change before it is imported to or exported from India, as the case may be.

13. Procedure for import of hazardous and other wastes.- (1) Actual users intending to import or transit for
transboundary movement of hazardous and other wastes specified in Part A and Part B of Schedule III shall apply in
Form 5 along with the documents listed therein, to the Ministry of Environment, Forest and Climate Change for the
proposed import together with the prior informed consent of the exporting country in respect of Part A of Schedule III
waste, and shall send a copy of the application, simultaneously, to the concerned State Pollution Control Board for
information and the acknowledgement in this respect from the concerned State Pollution Control Board shall be
submitted to the Ministry of Environment, Forest and Climate Change along with the application.

(2) For the import of other wastes listed in Part D of Schedule III, the importer shall not require the permission of the
Ministry of Environment, Forest and Climate Change. However, the importer shall furnish the required information as
per Form 6 to the Customs authorities, accompanied with the following documents in addition to those listed in Schedule
VIII, wherever applicable. For used electrical and electronic assemblies listed at serial numbers 4 (e) to 4(i) of Schedule
VIII (Basel No. B1110), there is no specific requirement of documentation under these rules:

(a) the import license from Directorate General of Foreign Trade, if applicable;
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(b) the valid consents under the Water (Prevention and Control of Pollution) Act, 1974 (25 of 1974) and the Air
(Prevention and Control of Pollution) Act, 1981 (21 of 1981) and the authorisation under these rules as well as the
authorisation under the E-Waste (Management and Handling) Rules, 2011, as amended from time to time, whichever
applicable;

(c) importer who is a trader, importing waste on behalf of actual users, shall obtain one time authorisation in Form 7
and copy of this authorisation shall be appended to Form 6.

3) For Part B of Schedule III, in case of import of any used electrical and electronic assemblies or spares or part or
component or consumables as listed under Schedule I of the E-Waste (Management and Handling) Rules, 2011, as
amended from time to time, the importer need to obtain extended producer responsibility-authorisation as producer under
the said E-Waste (Management and Handling) Rules, 2011.

(4) Prior to clearing of consignment of wastes listed in Part D of Schedule III, the Custom authorities shall verify the
documents as given in column (3) of Schedule VIII.

(5) On receipt of the complete application with respect to Part A and Part B of Schedule III, the Ministry of Environment,
Forest and Climate Change shall examine the application considering the comments and observations, if any, received
from the State Pollution Control Boards, and may grant the permission for import within a period of sixty days subject to
the condition that the importer has -

(i) the environmentally sound facilities;

(i) adequate arrangements for treatment and disposal of wastes generated;

(ii1) a valid authorisation and consents from the State Pollution Control Board,;

(iv) prior informed consent from the exporting country in case of Part A of Schedule III wastes.

(6) The Ministry of Environment, Forest and Climate Change shall forward a copy of the permission to the concerned
Port and Customs authorities, Central Pollution Control Board and the concerned State Pollution Control Board for
ensuring compliance with respect to their respective functions given in Schedule VII.

(7) The importer of the hazardous and other wastes shall maintain records of the hazardous and other waste imported by
him in Form 3 and the record so maintained shall be made available for inspection.

(8) The importer of the hazardous and other wastes shall file an annual return in Form 4 to the State Pollution Control
Board on or before the 30" day of June following the financial year to which that return relates.

(9) Samples of hazardous and other wastes being imported for testing or research and development purposes up to 1000
gm or 1000 ml shall be exempted from need of taking permission for import under these rules.

(10) The Port and Customs authorities shall ensure that shipment is accompanied with the movement document as given
in Form 6 and the test report of analysis of the waste, consignment, wherever applicable, from a laboratory accredited or
recognised by the exporting country. In case of any doubt, the customs may verify the analysis.

14. Procedure for Export of hazardous and other wastes from India.- (1) Any occupier intending to export
waste specified in Part A of Schedule III, Part B of Schedule III and Schedule VI, shall make an application in Form 5
along with insurance cover to the Ministry of Environment, Forest and Climate Change for the proposed transboundary
movement of the hazardous and other wastes together with the prior informed consent in writing from the importing
country in respect of wastes specified in Part A of Schedule III and Schedule VI.

(2) On receipt of an application under sub-rule (1), the Ministry of Environment, Forest and Climate Change may give
permission for the proposed export within a period of sixty days from the date of submission of complete application and
may impose such conditions as it may consider necessary.

(3) The Ministry of Environment, Forest and Climate Change shall forward a copy of the permission granted under sub-
rule (2) to the State Pollution Control Board of the State where the waste is generated and the Pollution Control Board of
the State where the port of export is located and the concerned Port and Customs authorities for ensuring compliance of
the conditions of the export permission.

(4) The exporter shall ensure that no consignment is shipped before the prior informed consent is received from the
importing country, wherever applicable.

(5) The exporter shall also ensure that the shipment is accompanied with movement document in Form 6.
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(6) The exporter of the hazardous and other wastes shall maintain the records of the hazardous or other waste exported by
him in Form 3 and the record so maintained shall be available for inspection.

15. Illegal traffic.- (1) The export and import of hazardous or other wastes from and into India, respectively shall
be deemed illegal, if,-
(i) itis without permission of the Central Government in accordance with these rules; or
(ii) the permission has been obtained through falsification, mis-representation or fraud; or
(iii) it does not conform to the shipping details provided in the movement documents; or
(iv) it results in deliberate disposal (i.e., dumping) of hazardous or other waste in contravention of the Basel
Convention and of general principles of international or domestic law.

(2) In case of illegal import of the hazardous or other waste, the importer shall re-export the waste in question at his cost
within a period of ninety days from the date of its arrival into India and its implementation will be ensured by the
concerned Port and the Custom authority. In case of disposal of such waste by the Port and Custom authorities, they shall
do so in accordance with these rules with the permission of the Pollution Control Board of the State where the Port exists.

(3) In case of illegal import of hazardous or other waste, where the importer is not traceable then the waste either can be
sold by the Customs authority to any user having authorisation under these rules from the concerned State Pollution
Control Board or can be sent to authorised treatment, storage and disposal facility.

CHAPTER -1V
TREATMENT, STORAGE AND DISPOSAL FACILITY FOR HAZARDOUS AND OTHER WASTES

16. Treatment, storage and disposal facility for hazardous and other wastes.- (1) The State Government,
occupier, operator of a facility or any association of occupiers shall individually or jointly or severally be responsible for
identification of sites for establishing the facility for treatment, storage and disposal of the hazardous and other waste in
the State.

(2) The operator of common facility or occupier of a captive facility, shall design and set up the treatment, storage and
disposal facility as per technical guidelines issued by the Central Pollution Control Board in this regard from time to time
and shall obtain approval from the State Pollution Control Board for design and layout in this regard.

(3) The State Pollution Control Board shall monitor the setting up and operation of the common or captive treatment,
storage and disposal facility, regularly.

(4) The operator of common facility or occupier of a captive facility shall be responsible for safe and environmentally
sound operation of the facility and its closure and post closure phase, as per guidelines or standard operating procedures
issued by the Central Pollution Control Board from time to time.

(5) The operator of common facility or occupier of a captive facility shall maintain records of hazardous and other wastes
handled by him in Form 3.

(6) The operator of common facility or occupier of a captive facility shall file an annual return in Form 4 to the State
Pollution Control Board on or before the 30" day of June following the financial year to which that return relates.

CHAPTER -V
PACKAGING, LABELLING, AND TRANSPORT OF HAZARDOUS AND OTHER WASTES.

17. Packaging and Labelling.- (1) Any occupier handling hazardous or other wastes and operator of the treatment,
storage and disposal facility shall ensure that the hazardous and other wastes are packaged in a manner suitable for safe
handling, storage and transport as per the guidelines issued by the Central Pollution Control Board from time to time.
The labelling shall be done as per Form 8.

(2) The label shall be of non-washable material, weather proof and easily visible.

18. Transportation of hazardous and other wastes.- (1) The transport of the hazardous and other waste shall be in
accordance with the provisions of these rules and the rules made by the Central Government under the Motor Vehicles
Act, 1988 and the guidelines issued by the Central Pollution Control Board from time to time in this regard.

(2) The occupier shall provide the transporter with the relevant information in Form 9, regarding the hazardous nature of
the wastes and measures to be taken in case of an emergency and shall label the hazardous and other wastes containers as
per Form 8.
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(3) In case of transportation of hazardous and other waste for final disposal to a facility existing in a State other than the
State where the waste is generated, the sender shall obtain ‘No Objection Certificate’ from the State Pollution Control
Board of both the States.

(4) In case of transportation of hazardous and other waste for recycling or utilisation including co-processing, the sender
shall intimate both the State Pollution Control Boards before handing over the waste to the transporter.

(5) In case of transit of hazardous and other waste for recycling, utilisation including co-processing or disposal through a
State other than the States of origin and destination, the sender shall give prior intimation to the concerned State Pollution
Control Board of the States of transit before handing over the wastes to the transporter.

(6) In case of transportation of hazardous and other waste, the responsibility of safe transport shall be either of the sender
or the receiver whosoever arranges the transport and has the necessary authorisation for transport from the concerned
State Pollution Control Board. This responsibility should be clearly indicated in the manifest.

(7) The authorisation for transport shall be obtained either by the sender or the receiver on whose behalf the transport is
being arranged.

19. Manifest system (Movement Document) for hazardous and other waste to be used within the country
only.- (1) The sender of the waste shall prepare seven copies of the manifest in Form 10 comprising of colour code
indicated below and all seven copies shall be signed by the sender:

Copy number with colour Purpose
code
1) 2)
Copy 1 (White) To be forwarded by the sender to the State Pollution Control Board after signing all the

seven copies.

Copy 2 (Yellow) To be retained by the sender after taking signature on it from the transporter and the rest
of the five signed copies to be carried by the transporter.

Copy 3 (Pink) To be retained by the receiver (actual user or treatment storage and disposal facility
operator) after receiving the waste and the remaining four copies are to be duly signed by
the receiver.

Copy 4 (Orange) To be handed over to the transporter by the receiver after accepting waste.

Copy 5 (Green) To be sent by the receiver to the State Pollution Control Board.

Copy 6 (Blue) To be sent by the receiver to the sender.

Copy 7 (Grey) To be sent by the receiver to the State Pollution Control Board of the sender in case the

sender is in another State.

(2) The sender shall forward copy 1 (white) to the State Pollution Control Board, and in case the hazardous or other
wastes is likely to be transported through any transit State, the sender shall intimate State Pollution Control Boards of
transit States about the movement of the waste.

(3) No transporter shall accept waste from the sender for transport unless it is accompanied by signed copies 3 to 7 of the
manifest.

(4) The transporter shall submit copies 3 to 7 of the manifest duly signed with date to the receiver along with the waste
consignment.

(5) The receiver after acceptance of the waste shall hand over copy 4 (orange) to the transporter and send copy 5 (green)
to his State Pollution Control Board and send copy 6 (blue) to the sender and the copy 3 (pink) shall be retained by the
reciever.

(6) The copy 7 (grey) shall only be sent to the State Pollution Control Board of the sender, if the sender is in another
State.
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CHAPTER VI
MISCELLANEOUS

20. Records and returns.- (1) The occupier handling hazardous or other wastes and operator of disposal facility
shall maintain records of such operations in Form 3.

(2) The occupier handling hazardous and other wastes and operator of disposal facility shall send annual returns to the
State Pollution Control Board in Form 4.

(3) The State Pollution Control Board based on the annual returns received from the occupiers and the operators of the
facilities for disposal of hazardous and other wastes shall prepare an annual inventory of the waste generated; waste
recycled, recovered, utilised including co-processed; waste re-exported and waste disposed and submit to the Central
Pollution Control Board by the 30" day of September every year. The State Pollution Control Board shall also prepare
the inventory of hazardous waste generators, actual users, and common and captive disposal facilities and shall submit
the information to Central Pollution Control Board every two years.

(4) The Central Pollution Control Board shall prepare the consolidated review report on management of hazardous and
other wastes and forward it to the Ministry of Environment, Forest and Climate Change, along with its recommendations
before the 30" day of December once in every year.

21. Responsibility of authorities. - The authority specified in column (2) of Schedule VII shall perform the duties as
specified in column (3) of the said Schedule subject to the provisions of these rules.

22. Accident reporting. - Where an accident occurs at the facility of the occupier handling hazardous or other
wastes and operator of the disposal facility or during transportation, the occupier or the operator or the transporter shall
immediately intimate the State Pollution Control Board through telephone, e-mail about the accident and subsequently
send a report in Form 11.

23. Liability of occupier, importer or exporter and operator of a disposal facility.-

(1) The occupier, importer or exporter and operator of the disposal facility shall be liable for all damages caused to the
environment or third party due to improper handling and management of the hazardous and other waste.

(2) The occupier and the operator of the disposal facility shall be liable to pay financial penalties as levied for any
violation of the provisions under these rules by the State Pollution Control Board with the prior approval of the Central
Pollution Control Board.

24. Appeal.- (1) Any person aggrieved by an order of suspension or cancellation or refusal of authorisation or its
renewal passed by the State Pollution Control Board may, within a period of thirty days from the date on which the order
is communicated to him, prefer an appeal in Form 12 to the Appellate Authority, namely, the Environment Secretary of
the State.

(2) The Appellate Authority may entertain the appeal after expiry of the said period of thirty days, if it is satisfied that the
appellant was prevented by sufficient cause from filing the appeal in time.
(3) Every appeal filed under this rule shall be disposed of within a period of sixty days from the date of its filing.

SCHEDULE I
[See rule 3 (1) (17) ()]
List of processes generating hazardous wastes

S.No. Processes Hazardous Waste*
@ 2 3
1. Petrochemical processes and pyrolytic |l.1 Furnace or reactor residue and debris
operations 1.2 Tarry residues and still bottoms from distillation

1.3 Oily sludge emulsion

1.4 Organic residues

1.5 Residues from alkali wash of fuels
1.6 Spent catalyst and molecular sieves
1.7 Oil from wastewater treatment

2. Crude oil and natural gas production 2.1 Drill cuttings excluding those from water based mud
2.2 Sludge containing oil

2.3 Drilling mud containing oil

3. Cleaning, emptying and maintenance of (3.1 cargo residue, washing water and sludge containing oil
petroleum oil storage tanks including ships 3.2 cargo residue and sludge containing chemicals

3.3 Sludge and filters contaminated with oil

3.4 Ballast water containing oil from ships
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4. Petroleum refining or re-processing of used ¢.1 Oil sludge or emulsion
oil or recycling of waste oil 4.2 Spent catalyst
4.3 Slop oil
4.4 Organic residue from processes
1.5 Spent clay containing oil
5. Industrial operations using mineral or [5.1 Used or spent oil
synthetic oil as lubricant in hydraulic 5.2 Wastes or residues containing oil
systems or other applications 5.3 Waste cutting oils
6. Secondary production and / or industrial use 6.1 Sludge and filter press cake arising out of production of
of zinc Zinc Sulphate and other Zinc Compounds.
6.2 Zinc fines or dust or ash or skimmings in dispersible form
6.3 Other residues from processing of zinc ash or skimmings
6.4 Flue gas dust and other particulates
7. Primary production of zinc or lead or copper [7.1 Flue gas dust from roasting
and other non-ferrous metals except [7.2 Process residues
aluminium 7.3 Arsenic-bearing sludge
7.4 Non-ferrous metal bearing sludge and residue.
7.5 Sludge from scrubbers
8. Secondary production of copper 8.1 Spent electrolytic solutions
8.2 Sludge and filter cakes
8.3 Flue gas dust and other particulates
9. Secondary production of lead 9.1 Lead bearing residues
9.2 Lead ash or particulate from flue gas
0.3 Acid from used batteries
10. Production and/or industrial use of cadmium [10.1 Residues containing cadmium and arsenic
and arsenic and their compounds
11. Production of primary and secondary [11.1 Sludges from off-gas treatment
aluminum 11.2 Cathode residues including pot lining wastes
11.3 Tar containing wastes
11.4 Flue gas dust and other particulates
11.5 Drosses and waste from treatment of salt sludge
11.6 Used anode butts
11.7 Vanadium sludge from alumina refineries
12. Metal surface treatment, such as etching, |12.1  Acidic and alkaline residues
staining, polishing, galvanizing, cleaning, (12.2 Spent acid and alkali
degreasing, plating, etc. 12.3  Spent bath and sludge containing sulphide, cyanide and
toxic metals
12.4 Sludge from bath containing organic solvents
12.5 Phosphate sludge
12.6 Sludge from staining bath
12.7 Copper etching residues
12.8 Plating metal sludge
13. Production of iron and steel including other [13.1 Spent pickling liquor
ferrous alloys (electric furnace; steel rolling 13.2  Sludge from acid recovery unit
and finishing mills; Coke oven and by [13.3 Benzol acid sludge
products plant) 13.4 Decanter tank tar sludge
13.5 Tar storage tank residue
13.6 Residues from coke oven by product plant.
14. Hardening of steel 14.1 Cyanide-, nitrate-, or nitrite -containing sludge
14.2  Spent hardening salt
15. Production of asbestos or asbestos- [15.1 Asbestos-containing residues
containing materials 15.2 Discarded asbestos
15.3 Dust or particulates from exhaust gas treatment.
16. Production of caustic soda and chlorine 16.1 Mercury bearing sludge generated from mercury cell
process
16.2 Residue or sludges and filter cakes
16.3 Brine sludge
17. Production of mineral acids 17.1 Process acidic residue, filter cake, dust
17.2 Spent catalyst
18. Production of nitrogenous and complex [18.1 Spent catalyst
fertilizers 18.2 Carbon residue
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18.3  Sludge or residue containing arsenic
18.4 Chromium sludge from water cooling tower
19. Production of phenol 19.1 Residue or sludge containing phenol
19.2  Spent catalyst
20. Production and/or industrial use of solvents [20.1 Contaminated aromatic, aliphatic or napthenic solvents
may or may not be fit for reuse.
20.2 Spent solvents
20.3 Distillation residues
20.4 Process Sludge
21. Production and/or industrial use of paints, 21.1 Process wastes, residues and sludges
pigments, lacquers, varnishes and inks 21.2 Spent solvent
22. Production of plastics 22.1 Spent catalysts
22.2  Process residues
23. Production and /or industrial use of glues, 23.1 Wastes or residues (not made with vegetable or animal
organic cements, adhesive and resins materials)
23.2 Spent solvents
24. Production of canvas and textiles 24.1 Chemical residues
25. Industrial production and formulation of 25.1 Chemical residues
wood preservatives 25.2 Residues from wood alkali bath
26. Production or industrial use of synthetic 26.1 Process waste sludge/residues containing acid, toxic
dyes, dye-intermediates and pigments metals, organic compounds
26.2 Dust from air filtration system
26.3 Spent acid
26.4 Spent solvent
26.5 Spent catalyst
27. Production of organic-silicone compound 27.1 Process residues
28. Production/formulation of 28.1 Process Residue and wastes
drugs/pharmaceutical and health care 28.2 Spent catalyst
product 28.3 Spent carbon
28.4 Off specification products
28.5 Date-expired products
28.6 Spent solvents
29. Production, and formulation of pesticides 29.1 Process wastes or residues
including stock-piles 29.2 Sludge containing residual pesticides
29.3 Date-expired and off-specification pesticides
29.4 Spent solvents
29.5 Spent catalysts
29.6 Spent acids
30. Leather tanneries 30.1 Chromium bearing residue and sludge
31. Electronic Industry B1.1 Process residue and wastes
B31.2 Spent etching chemicals and solvents
32. Pulp and Paper Industry B32.1 Spent chemicals
32.2 Corrosive wastes arising from use of strong acid and
bases
32.3 Process sludge containing adsorbable organic
halides(AOx)
33. Handling of hazardous chemicals and 33.1 Empty barrels/containers/liners contaminated with
wastes hazardous chemicals /wastes
33.2 Contaminated cotton rags or other cleaning materials
34. De-contamination of barrels / containers 34.1 Chemical-containing residue arising from
used for handling of  hazardous decontamination.
wastes/chemicals 34.2 Sludge from treatment of waste water arising out of
cleaning / disposal of barrels / containers
35. Purification and treatment of exhaust 35.1 Exhaust Air or Gas cleaning residue
air/gases, water and waste water from the [35.2 Spent ion exchange resin containing toxic metals
processes in this schedule and common [(35.3 Chemical sludge from waste water treatment
industrial effluent treatment plants (CETP’s) 35.4 Oil and grease skimming
85.5 Chromium sludge from cooling water
36. Purification process for organic 36.1 Any process or distillation residue
compounds/solvents 36.2 Spent carbon or filter medium
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37. Hazardous waste treatment processes, e.g. 37.1 Sludge from wet scrubbers
pre-processing, incineration and 37.2 Ash from incinerator and flue gas cleaning residue
concentration 37.3 Concentration or evaporation residues
38. Chemical processing of Ores containing 38.1 Process residues

heavy metals such as  Chromium, (38.2

Manganese, Nickel, Cadmium etc.

Spent acid

* The inclusion of wastes contained in this Schedule does not preclude the use of Schedule II to demonstrate that
the waste is not hazardous. In case of dispute, the matter would be referred to the Technical Review Committee

constituted by Ministry of Environment, Forest and Climate Change.

Note: The high volume low effect wastes such as fly ash, Phosphogypsum, red mud, jarosite,
pyrometallurgical operations, mine tailings and ore beneficiation rejects are excluded from the category of hazardous

wastes. Separate guidelines on the management of these wastes shall be issued by Central Pollution Control Board.

SCHEDULE 11
[See rule 3 (1) (17) (ii)]
List of waste constituents with concentration limits

Class A: Based on leachable concentration limits [Toxicity Characteristic Leaching
Procedure (TCLP) or Soluble Threshold Limit Concentration (STLC)]

Class Constituents Concentration in
mg/l
€)) (2) 3
Al Arsenic 5.0
A2 Barium 100.0
A3 Cadmium 1.0
A4 Chromium and/or Chromium (III) 50
compounds )

A5 Lead 5.0
A6 Manganese 10.0
A7 Mercury 0.2
A8 Selenium 1.0
A9 Silver 5.0
Al0 Ammonia 50%*
All Cyanide 20*
Al2 Nitrate (as nitrate-nitrogen) 1000.0
Al3 Sulphide (as H,S) 5.0
Al4 1,1-Dichloroethylene 0.7
AlS5 1,2-Dichloroethane 0.5
Al6 1,4-Dichlorobenzene 7.5
Al7 2,4,5-Trichlorophenol 400.0
Al8 2,4,6-Trichlorophenol 2.0
Al19 2,4-Dinitrotoluene 0.13
A20 Benzene 0.5
A21 Benzo (a) Pyrene 0.001
A22 Bromodicholromethane 6.0
A23 Bromoform 10.0
A24 Carbon tetrachloride 0.5
A25 Chlorobenzene 100.0
A26 Chloroform 6.0
A27 Cresol (ortho+ meta+ para) 200.0
A28 Dibromochloromethane 10.0
A29 Hexachlorobenzene 0.13
A30 Hexachlorobutadiene 0.5
A31 Hexachloroethane 3.0
A32 Methyl ethyl ketone 200.0

Slags from
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A33 Naphthalene 5.0
A34 Nitrobenzene 2.0
A35 Pentachlorophenol 100.0
A36 Pyridine 5.0
A37 Tetrachloroethylene 0.7
A38 Trichloroethylene 0.5
A39 Vinyl chloride 0.2
A40 2,4,5-TP (Silvex) 1.0
A41 2,4-Dichlorophenoxyacetic acid 10.0
A42 Alachlor 2.0
A43 Alpha HCH 0.001
A44 Atrazine 0.2
A45 Beta HCH 0.004
A46 Butachlor 12.5
A47 Chlordane 0.03
A48 Chlorpyriphos 9.0
A49 Delta HCH 0.004
AS50 Endosulfan (alpha+ beta+ sulphate) 0.04
A5l Endrin 0.02
A52 Ethion 0.3
AS53 Heptachlor (& its Epoxide) 0.008
A54 Isoproturon 0.9
AS5S Lindane 0.4
A56 Malathion 19
AS57 Methoxychlor 10
A58 Methyl parathion 0.7
AS59 Monocrotophos 0.1
A60 Phorate 0.2
A61 Toxaphene 0.5
A62 Antimony 15
A63 Beryllium 0.75
Ao64 Chromium (VI) 5.0
A65 Cobalt 80.0
A66 Copper 25.0
A67 Molybdenum 350
A68 Nickel 20.0
A69 Thallium 7.0
A70 Vanadium 24.0
A7l Zinc 250
AT2 Fluoride 180.0
A73 Aldrin 0.14
A74 Dichlorodiphenyltrichloroethane (DDT), 0.1
Dichlorodiphenyldichloroethylene (DDE),
Dichlorodiphenyldichloroethane  (DDD)
A75 Dieldrin 0.8
A76 Kepone 2.1
AT7 Mirex 2.1
A78 Polychlorinated biphenyls 5.0
A79 Dioxin (2,3,7,8-TCDD) 0.001
Class B: Based on Total Threshold Limit Concentration (TTLC)
Class Constituent Concentration in
mg/kg
@ (2) 3)
B1 Asbestos 10000
B2 Total Petroleum Hydrocarbons (TPH) 5,000
(C5 - C36)
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Note:

(1)

()

(6)

The testing method for list of constituents at A1 to A61 in Class-A, shall be based on Toxicity
Characteristic Leaching Procedure (TCLP) and for extraction of leachable constituents, USEPA Test
Method 1311 shall be used.

The testing method for list of constituents at A62 to A79 in Class- A, shall be based on Soluble
Threshold Limit Concentration (STLC) and Waste Extraction Test (WET) Procedure given in
Appendix II of section 66261 of Title 22 of California Code regulation (CCR) shall be used.

In case of ammonia (A10), cyanide (Al1l) and chromium VI (A64), extractions shall be conducted
using distilled water in place of the leaching media specified in the TCLP/STLC procedures.

A summary of above specified leaching/extraction procedures is included in manual for
characterization and analysis of hazardous waste published by Central Pollution Control Board and in
case the method is not covered in the said manual, suitable reference method may be adopted for the
measurement.

In case of asbestos, the specified concentration limits apply only if the substances are in a friable,
powdered or finely divided state.

The hazardous constituents to be analyzed in the waste shall be relevant to the nature of the industry
and the materials used in the process.

Wastes which contain any of the constituents listed below shall be considered as hazardous, provided they exhibit the
characteristics listed in Class-C of this Schedule :

Acid Amides
Acid anhydrides
Amines

Anthracene

Aromatic compounds other than those listed in Class A

Bromates, (hypo-bromites)

Chlorates (hypo-chlorites)

Carbonyls

Ferro-silicate and alloys

0. Halogen- containing compounds which produce acidic vapours on
contact with humid air or water e.g. silicon tetrachloride, aluminum
chloride, titanium tetrachloride

11. Halogen- silanes

12. Halogenated Aliphatic Compounds

13. Hydrazine (s)

14. Hydrides

15. Inorganic Acids

S0P | N BRI

16. Inorganic Peroxides

17. Inorganic Tin Compounds
18. Todates

19. (Iso- and thio-) Cyanates
20. Manganese-silicate

21. Mercaptans
22. Metal Carbonyls
23. Metal hydrogen sulphates

24. Nitrides
25. Nitriles
26. Organic azo and azooxy Compounds

27. Organic Peroxides

28. Organic Oxygen Compounds

29. Organic Sulphur Compounds

30. Organo- Tin Compounds

31. Organo nitro- and nitroso compounds
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32. Oxides and hydroxides except those of hydrogen, carbon, silicon,
iron, aluminum, titanium, manganese, magnesium, calcium

33. Phenanthrene

34, Phenolic Compounds

35. Phosphate compounds except phosphates of aluminum, calcium and
iron

36. Salts of pre-acids

37. Total Sulphur

38. Tungsten Compounds

39. Tellurium and tellurium compounds
40. White and Red Phosphorus

41. 2-Acetylaminofluorene

42. 4-Aminodiphenyl

43. Benzidine and its salts

44, Bis (Chloromethyl) ether
45. Methyl chloromethyl ether
46. 1,2-Dibromo-3-chloropropane

47. 3,3"-Dichlorobenzidine and its salts
48. 4-Dimethylaminoazobenzene

49. 4-Nitrobiphenyl

50. Beta-Propiolactone

CLASS C : Based on hazardous Characteristics

Apart from the concentration limit given above, the substances or wastes shall be classified as hazardous waste if it
exhibits any of the following characteristics due to the presence of any hazardous constituents:

Class C1: Flammable- A waste exhibits the characteristic of flammability or ignitability if a representative sample
of the waste has any of the following properties, namely:-

(i) flammable liquids, or mixture of liquids, or liquids containing solids in solution or suspension (for example,

(i)

(iii)
(iv)

paints, varnishes, lacquers, etc; but not including substances or wastes otherwise classified on account of
their dangerous characteristics), which give off a flammable vapour at temperature less than 60°C. This
flash point shall be measured as per ASTM D 93-79 closed-cup test method or as determined by an
equivalent test method published by Central Pollution Control Board;

it is not a liquid and is capable, under standard temperature and pressure, of causing fire through friction,
absorption of moisture or spontaneous chemical changes and, when ignited, burns vigorously and
persistently creating a hazard;

it is an ignitable compressed gas;

It is an oxidizer and for the purposes of characterisation is a substance such as a chlorate, permanganate,
inorganic peroxide, or a nitrate, that yields oxygen readily to stimulate the combustion of organic matter.

Class C2: Corrosive- A waste exhibits the characteristic of corrosivity if a representative sample of the waste has
either of the following properties, namely:-

(@)
(i)

(iii)
(iv)

it is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5;

it is a liquid and corrodes steel (SAE 1020) at a rate greater than 6.35 mm per year at a test temperature of
55°C;

it is not aqueous and, when mixed with an equivalent weight of water, produces a solution having a pH less
than or equal to 2 or greater than or equal to 12.5;

it is not a liquid and, when mixed with an equivalent weight of water, produces a liquid that corrodes steel
(SAE1020) at a rate greater than 6.35 mm per year at a test temperature of 55 °C.

Note:

For the purpose of determining the corrosivity, the Bureau of Indian Standard 9040 C method for pH
determination, NACE TM 01 69 : Laboratory Corrosion Testing of Metals and EPA 1110A method for
corrosivity towards steel (SAE1020) to establish the corrosivity characteristics shall be adopted.
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Class C3: Reactive or explosive- A waste exhibits the characteristic of reactivity if a representative sample of the
waste it has any of the following properties, namely:-

(i)  itis normally unstable and readily undergoes violent change without detonating;
(i) it reacts violently with water or forms potentially explosive mixtures with water;

(iii)) when mixed with water, it generates toxic gases, vapours or fumes in a quantity sufficient to present a
danger to human health or the environment;

(iv) it is a cyanide or sulphide bearing waste which, when exposed to pH conditions between 2 and 12.5, can
generate toxic gases, vapours or fumes in a quantity sufficient to present a danger to human health or the
environmental;

(v) it is capable of detonation or explosive reaction if it is subjected to a strong initiating source or if heated
under confinement;

(vi) it is readily capable of detonation or explosive decomposition or reaction at standard temperature and
pressure;

(vii) itis a forbidden explosive.
Class C4: Toxic- A waste exhibits the characteristic of toxicity, if, :-

(i) the concentration of the waste constituents listed in Class A and B (of this schedule) are equal to or more
than the permissible limits prescribed therein;

(ii) it has an acute oral LD50 less than 2,500 milligrams per kilogram;
(iii) it has an acute dermal LD50 less than 4,300 milligrams per kilogram;
(iv) it has an acute inhalation LC50 less than 10,000 parts per million as a gas or vapour;

(v) it has acute aquatic toxicity with 50% mortality within 96 hours for zebra fish (Brachidanio rerio) at a
concentration of 500 milligrams per litre in dilution water and test conditions as specified in BIS test
method 6582 —2001.

(vi) it has been shown through experience or by any standard reference test- method to pose a hazard to human
health or environment because of its carcinogenicity, mutagenecity, endocrine disruptivity, acute toxicity,
chronic toxicity, bio-accumulative properties or persistence in the environment.

Class CS: Substances or Wastes liable to spontaneous combustion - Substances or Wastes which are liable to
spontaneous heating under normal conditions encountered in transport, or to heating up on contact with air, and being
then liable to catch fire.

Class C6: Substances or Wastes which, in contact with water emit flammable gases- Substances or Wastes which,
by interaction with water, are liable to become spontaneously flammable or to give off flammable gases in dangerous
quantities.

Class C7: Oxidizing - Substances or Wastes which, while in themselves not necessarily combustible, may, generally by
yielding oxygen cause, or contribute to, the combustion of other materials.

Class C8: Organic Peroxides - Organic substances or Wastes which contain the bivalent O—O structure, which may
undergo exothermic self-accelerating decomposition.

Class C9: Poisons (acute) - Substances or Wastes liable either to cause death or serious injury or to harm human
health if swallowed or inhaled or by skin contact.

Class C10: Infectious substanees - Substances or Wastes containing viable micro-organisms or their toxins which are
known or suspected to cause disease in animals or humans.

Class C11: Liberation of toxic gases in contact with air or water - Substances or Wastes which, by interaction with
air or water, are liable to give off toxic gases in dangerous quantities.

Class C12: Eco-toxic- Substances or Wastes which if released, present or may present immediate or delayed adverse
impacts to the environment by means of bioaccumulation or toxic effects upon biotic systems or both.

Class C13: Capable, by any means, after disposal, of yielding another material, e.g., leachate, which possesses any of
the characteristics listed above.
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SCHEDULE III
[See rules 3 (1) (17) (iii), 3 (23), 12, 13 and 14]
Part A

List of hazardous wastes applicable for import and export with Prior Informed Consent [Annexure VIII of the
Basel Convention*]

Basel No. Description of Hazardous Wastes
@ 2
Al Metal and Metal bearing wastes
A1010 Metal wastes and waste consisting of alloys of any of the following but excluding such wastes
specifically listed in Part B and Part D
- Antimony
- Cadmium
- Lead
- Tellurium
A1020 Waste having as constituents or contaminants, excluding metal wastes in massive form, any or the
following:
- Antimony, antimony compounds
- Cadmium, cadmium compounds
- Lead, lead compounds
- Tellurium, tellurium compounds
A1040 Waste having metal carbonyls as constituents
A1050 Galvanic sludges
A1070 Leaching residues from zinc processing, dust and sludges such as jarosite, hematite, etc.
A1080 Waste zinc residues not included in Part B, containing lead and cadmium in concentrations sufficient to
exhibit hazard characteristics indicated in Part C
A1090 Ashes from the incineration of insulated copper wire
A1100 Dusts and residues from gas cleaning systems of copper smelters
A1120 Waste sludges, excluding anode slimes, from electrolyte purification systems in copper electrorefining
and electrowinning operations
A1140 Waste cupric chloride and copper cyanide catalysts not in liquid form note the related entry in Schedule
VI
A1150 Precious metal ash from incineration of printed circuit boards not included in Part B
A1160 Waste lead acid batteries, whole or crushed
A1170 Unsorted waste batteries excluding mixtures of only Part B batteries. Waste batteries not specified in
Part B containing constituents mentioned in Schedule II to an extent to render them hazardous
A2 Wastes containing principally inorganic constituents, which may contain metals and organic
materials
A2010 Glass waste from cathode-ray tubes and other activated glasses
A2030 Waste catalysts but excluding such wastes specified in Part B
A3 Wastes containing principally organic constituents, which may contain metals and inorganic
materials
A3010 Waste from the production or processing of petroleum coke and bitumen
A3020 Waste mineral oils unfit for their originally intended use
A3050 Wastes from production, formulation and use of resins, latex, plasticizers, glues or adhesives excluding
such wastes specified in Part B (B4020)
A3120 Fluff-light fraction from shredding
A3130 Waste organic phosphorus compounds
A4 Wastes which may contain either inorganic or organic constituents
A4010 Wastes from the production, preparation and use of pharmaceutical products but excluding such waste
specified in Part B
A4040 Wastes from the manufacture, formulation and use of wood-preserving chemicals (does not include
wood treated with wood preserving chemicals)
A4070 Waste from the production, formulation and use of inks, dyes, pigments, paints, lacquers, varnish
excluding those specified in Part B (B4010)
A4100 Wastes from industrial pollution control devices for cleaning of industrial off-gases but excluding such
wastes specified in Part B
A4120 Wastes that contain, consist of or are contaminated with peroxides.
A4130 Wastes packages and containers containing Schedule II constituents in concentration sufficient to

exhibit Part C of Schedule III hazard characteristics.
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A4140 Waste consisting of or containing off specification or outdated chemicals (unused within the period
recommended by the manufacturer) corresponding to constituents mentioned in Schedule II and
exhibiting Part C of Schedule III hazard characteristics.

A4160 Spent activated carbon not included in Part B, B2060

*This List is based on Annexure VIII of the Basel Convention on Transboundary Movement of Hazardous Wastes and
comprises of wastes characterized as hazardous under Article I, paragraph 1(a) of the Convention. Inclusion of wastes on
this list does not preclude the use of hazard.

Characteristics given in Annexure VIII of the Basel Convention (Part C of this Schedule) to demonstrate that the wastes
are not hazardous. Hazardous wastes in Part-A are restricted and cannot be allowed to be imported without
permission from the Ministry of Environment, Forest and Climate Change and the Directorate General of
Foreign Trade license, if applicable.

Part B
List of other wastes applicable for import and export and not requiring Prior Informed Consent [Annex IX of the
Basel Convention*]

Basel No. Description of wastes

@ 2)

B1 Metal and metal-bearing wastes

B1010 Metal and metal-alloy wastes in metallic, non-dispersible form:

- Thorium scrap

- Rare earths scrap

B1020 Clean, uncontaminated metal scrap, including alloys, in bulk finished form (sheet, plates, beams,
rods, etc.), of:

- Antimony scrap

- Beryllium scrap

- Cadmium scrap

- Lead scrap (excluding lead acid batteries)

- Selenium scrap

- Tellurium scrap

B1030 Refractory metals containing residues

B1031 Molybdenum, tungsten, titanium, tantalum, niobium and rhenium metal and metal alloy wastes in
metallic dispersible form (metal powder), excluding such wastes as specified in Part A under entry
A1050, Galvanic sludges

B1040 Scrap assemblies from electrical power generation not contaminated with lubricating oil, PCB or
PCT to an extent to render them hazardous

B1050 Mixed non-ferrous metal, heavy fraction scrap, containing cadmium, antimony, lead & tellurium
mentioned in Schedule II in concentrations sufficient to exhibit Part C characteristics

B1060 Waste selenium and tellurium in metallic elemental form including powder

B1070 Waste of copper and copper alloys in dispersible form, unless they contain any of the constituents
mentioned in Schedule II to an extent that they exhibit Part C characteristics

B1080 Zinc ash and residues including zinc alloys residues in dispersible form unless they contain any of
the constituents mentioned in Schedule II in concentration such as to exhibit Part C characteristics

B1090 Waste batteries conforming to a standard battery specification, excluding those made with lead,
cadmium or mercury

B1100 Metal bearing wastes arising from melting, smelting and refining of metals:

- Slags from copper processing for further processing or refining containing arsenic, lead or
cadmium

- Slags from precious metals processing for further refining

- Wastes of refractory linings, including crucibles, originating from copper smelting

- Tantalum-bearing tin slags with less than 0.5% tin

B1110 Used Electrical and electronic assemblies other than those listed in Part D of Schedule III

Electronic assemblies consisting only of metals or alloys

Waste electrical and electronic assemblies or scrap (including printed circuit boards) not containing
components such as accumulators and other batteries included in Part A of Schedule III, mercury-
switches, glass from cathode-ray tubes and other activated glass and PCB-capacitors, or not
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contaminated with Schedule II constituents such as cadmium, mercury, lead, polychlorinated
biphenyl) or from which these have been removed, to an extent that they do not possess any of the
characteristics contained in Part C of Schedule IIT (note the related entry in Schedule VI, A1180)

B1120

Spent catalysts excluding liquids used as catalysts, containing any of:

Transition metals, excluding waste catalysts (spent catalysts, liquid used catalysts or other catalysts)
in Part A and Schedule VI:

- Scandium - Titanium

- Vanadium - Chromium

- Manganese - Iron

- Cobalt - Nickel

- Copper - Zinc

- Yttrium - Zirconium

- Niobium - Molybdenum

- Hafnium - Tantalum

- Tungsten - Rhenium
Lanthanides (rare earth metals):

- Lanthanum - Cerium

- Praseodymium - Neodymium
- Samarium - Europium

- Gadolinium - Terbium

- Dysprosium - Holmium

- Erbium - Thulium

- Ytterbium - Lutetium

B1130

Cleaned spent precious metal bearing catalysts

B1140

Precious metal bearing residues in solid form which contain traces of inorganic cyanides

B1150

Precious metals and alloy wastes (gold , silver, the platinum group but not mercury) in a dispersible
form, non-liquid form with appropriate packaging and labelling

B1160

Precious metal ash from the incineration of printed circuit boards (note the related entry in Part A
A1150)

B1170

Precious metal ash from the incineration of photographic film

B1180

Waste photographic film containing silver halides and metallic silver

B1190

Waste photographic paper containing silver halides and metallic silver

B1200

Granulated slag arising from the manufacture of iron and steel

B1210

Slag arising from the manufacture of iron and steel including slags as a source of Titanium dioxide
and Vanadium

B1220

Slag from zinc production, chemically stabilised, having a high iron content (above 20%) and
processed according to industrial specifications mainly for construction

B1230

Mill scale arising from the manufacture of iron and steel

B1240

Copper Oxide mill-scale

B2

Wastes containing principally inorganic constituents, which may contain metals and organic
materials

B2010

Wastes from mining operations in non-dispersible form:

- Natural graphite waste

- Slate wastes

- Mica wastes

- Leucite, nepheline and nepheline syenite waste

- Feldspar waste

- Fluorspar waste

- Silica wastes in solid form excluding those used in foundry operations

B2020

Glass wastes in non-dispersible form:
- Cullet and other waste and scrap of glass except for glass from cathode-ray tubes and other
activated glasses

B2030

Ceramic wastes in non-dispersible form:
- Cermet wastes and scrap (metal ceramic composites)
- Ceramic based fibres

B2040

Other wastes containing principally inorganic constituents:
- Partially refined calcium sulphate produced from flue gas
desulphurization (FGD)
- Waste gypsum wallboard or plasterboard arising from the demolition of buildings
- Slag from copper production, chemically stabilized, having a high iron content (above
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20%) and processed according to industrial specifications mainly for construction and
abrasive applications

- Sulphur in solid form

- Limestone from production of calcium cyanamide (pH<9)

- Sodium, potassium, calcium chlorides

- Carborundum (silicon carbide)

- Broken concrete

- Lithium-tantalum and lithium-niobium containing glass scraps

B2060

Spent activated carbon not containing any of Schedule II constituents to the extent they exhibit Part
C characteristics, for example, carbon resulting from the treatment of potable water and processes of
the food industry and vitamin production (note the related entry in Part A A4160)

B2070

Calcium fluoride sludge

B2080

Waste gypsum arising from chemical industry processes not included in Schedule VI (note the
related entry in A2040)

B2090

Waste anode butts from steel or aluminium production made of petroleum coke or bitumen and
cleaned to normal industry specifications (excluding anode butts from chlor alkali electrolyses and
from metallurgical industry)

B2100

Waste hydrates of aluminium and waste alumina and residues from alumina production, excluding
such materials used for gas cleaning, flocculation or filtration processes

B2130

Bituminous material (asphalt waste) from road construction and maintenance, not containing tar
(note the related entry in Schedule VI, A3200)

B3

Wastes containing principally organic constituents, which may contain metals and inorganic
materials

B3027

Self-adhesive label laminate waste containing raw materials used in label material production

B3030

Textile wastes
The following materials, provided they are not mixed with other wastes and are prepared to a
specification:
- Silk waste (including cocoons unsuitable for reeling, yarn waste and garnetted stock)
* not carded or combed
e other
- Waste of wool or of fine or coarse animal hair, including yarn waste but excluding
garnetted stock
* noils of wool or of fine animal hair
» other waste of wool or of fine animal hair
* waste of coarse animal hair
- Cotton waste (including yarn waste and garnetted stock)
» yarn waste (including thread waste)
» garnetted stock
e other
- Flax tow and waste
- Tow and waste (including yarn waste and garnetted stock) of true hemp (Cannabis sativa
L)
- Tow and waste (including yarn waste and garnetted stock) of jute and other textile bast
fibres (excluding flax, true hemp and ramie)
- Tow and waste (including yarn waste and garnetted stock) of sisal and other textile fibres
of the genus Agave
- Tow, noils and waste (including yarn waste and garneted stock) of coconut
- Tow, noils and waste (including yarn waste and garneted stock) of abaca (Manila hemp or
Musa textilis Nee)
- Tow, noils and waste (including yarn waste and garneted stock) of ramie and other
vegetable textile fibres, not elsewhere specified or included
- Waste (including noils, yarn waste and garnetted stock) of man-made fibres
» of synthetic fibres
» of artificial fibres
- Worn clothing and other worn textile articles
- Used rags, scrap twine, cordage, rope and cables and worn out articles of twine, cordage,
rope or cables of textile materials
* sorted
* other

B3035

Waste textile floor coverings, carpets

B3040

Rubber Wastes
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The following materials, provided they are not mixed with other wastes:
- Waste and scrap of hard rubber (e.g., ebonite)
- Other rubber wastes (excluding such wastes specified elsewhere)

B3050 Untreated cork and wood waste:

- Wood waste and scrap, whether or not agglomerated in logs, briquettes, pellets or similar
forms

- Cork waste: crushed, granulated or ground cork

B3060 Wastes arising from agro-food industries provided it is not infectious:

- Wine lees

- Dried and sterilized vegetable waste, residues and by-products, whether or not in the form
of pellets, of a kind used in animal feeding, not elsewhere specified or included

- Degras: residues resulting from the treatment of fatty substances or animal or vegetable
waxes

- Waste of bones and horn-cores, unworked, defatted, simply prepared (but not cut to shape),
treated with acid or degelatinised

- Fish waste

- Cocoa shells, husks, skins and other cocoa waste

- Other wastes from the agro-food industry excluding by-products which meet national and
international requirements and standards for human or animal consumption

B3070 The following wastes:

- Waste of human hair
- Waste straw
- Deactivated fungus mycelium from penicillin production to be used as animal feed

B3080 Waste parings and scrap of rubber

B3090 Paring and other wastes of leather or of composition leather not suitable for the manufacture of
leather articles, excluding leather sludges, not containing hexavalent chromium compounds and
biocides (note the related entry in Schedule VI, A3100)

B3100 Leather dust, ash, sludges or flours not containing hexavalent chromium compounds or biocides
(note the related entry in Schedule VI, A3090)

B3110 Fellmongery wastes not containing hexavalent chromium compounds or biocides or infectious
substances (note the related entry in Schedule VI, A3110)

B3120 Wastes consisting of food dyes

B3130 Waste polymer ethers and waste non-hazardous monomer ethers incapable of forming peroxides

B3140 Waste pneumatic and other tyres, excluding those which do not lead to resource recovery, recycling,
reclamation but not for direct reuse

B4 Wastes which may contain either inorganic or organic constituents

B4010 Wastes consisting mainly of water-based or latex paints, inks and hardened varnishes not containing
organic solvents, heavy metals or biocides to an extent to render them hazardous (note the related
entry in Part A, A4070)

B4020 Wastes from production, formulation and use of resins, latex, plasticizers, glues or adhesives, not
listed in Part A, free of solvents and other contaminants to an extent that they do not exhibit Part C
characteristics (note the related entry in Part A, A3050)

B4030 Used single-use cameras, with batteries not included in Part A

* This list is based on Annexure IX of the Basel Convention on Transboundary Movement of Hazardous Wastes
and comprises of wastes not characterized as hazardous under Article-I of the Basel Convention. The wastes in
Part- B are restricted and cannot be allowed to be imported without permission from the Ministry of
Environment, Forest and Climate Change and the Directorate General of Foreign Trade license, if applicable.

Note:

(1) Copper dross containing copper greater than 65% and lead and Cadmium equal to or less than 1.25%
and 0.1% respectively; spent cleaned metal catalyst containing copper; and copper reverts, cake and
residues containing lead and cadmium equal to or less than 1.25% and 0.1% respectively are allowed for
import without Director General of Foreign Trade license to units (actual users) authorised by State
Pollution Control Board and with the Ministry of Environment, Forest and Climate Change’s permission.
Copper reverts, cake and residues containing lead and cadmium greater than 1.25% and 0.1%
respectively are under restricted category for which import is permitted only against Director General of
Foreign Trade license for the purpose of processing or reuse by units permitted with the Ministry of
Environment, Forest and Climate Change (actual users).
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(2) Zinc ash or skimmings in dispersible form containing zinc more than 65% and lead and cadmium equal

Code
H1

H3

H4.1

H4.2

H4.3

HS5.1

HS5.2

H 6.1

H 6.2

HS

H10

H 12

to or less than 1.25% and 0.1% respectively and spent cleaned metal catalyst containing zinc are allowed
for import without Director General of Foreign Trade license to units authorised by State Pollution
control Board, Ministry of Environment, Forest and Climate Change’s permission (actual users) upto an
annual quantity limit indicated in registration letter. Zinc ash and skimmings containing less than 65%
zinc and lead and cadmium equal to or more than 1.25% and 0.1% respectively and hard zinc spelter and
brass dross containing lead greater than 1.25% are under restricted category for which import is
permitted against Director General of Foreign Trade license and only for purpose of processing or reuse
by units registered with the Ministry of Environment Forest and Climate Change (actual users).

Part C
List of Hazardous Characteristics

Characteristic

Explosive

An explosive substance or waste is a solid or liquid substance or waste (or mixture of substances or
wastes) which is in itself capable by chemical reaction of producing gas at such a temperature and
pressure and at such a speed as to cause damage to the surrounding.

Flammable liquids

The word “flammable” has the same meaning as “inflammable”. Flammable liquids are liquids, or
mixtures of liquids, or liquids containing solids in solution or suspension (for example, paints,
varnishes, lacquers, etc. but not including substances or wastes otherwise classified on account of their
dangerous characteristics) which give off a flammable vapour at temperatures of not more than 60.5°C,
closed-cup test, or not more than 65.6°C, open-cup test. (Since the results of open-cups tests and of
closed-cup tests are not strictly comparable and even individual results by the same test are often
variable, regulations varying from the above figures to make allowance for such differences would be
within the spirit of this definition).

Flammable solids

Solids, or waste solids, other than those classed as explosives, which under conditions encountered in
transport are readily combustible, or may cause or contribute to fire through friction.

Substances or wastes liable to spontaneous combustion

Substances or wastes which are liable to spontaneous heating under normal conditions encountered in
transport, or to heating up on contact with air, and being then liable to catch fire.

Substances or wastes which, in contact with water emit flammable gases

Substances or wastes which, by interaction with water, are liable to become spontaneously flammable
or to give off flammable gases in dangerous quantities.

Oxidizing

Substances or wastes which, while in themselves not necessarily combustible, may, generally by
yielding oxygen cause, or contribute to, the combustion or other materials.

Organic Peroxides

Organic substances or wastes which contain the bivalent-o-o-structure are thermally unstable
substances which may undergo exothermic self-accelerating decomposition.

Poisons (acute)

Substances or wastes liable either to cause death or serious injury or to harm human health if
swallowed or inhaled or by skin contact.

Infectious substances

Substances or wastes containing viable micro-organisms or their toxins which are known or suspected
to cause disease in animals or humans.

Corrosives

Substances or wastes which, by chemical action, will cause severe damage when in contact with living
tissue, or, in the case of leakage, will materially damage, or even destroy, other goods or the means of
transport; they may also cause other hazards.

Liberation of toxic gases in contact with air or water

Substances or wastes which, by interaction with air or water, are liable to give off toxic gases in
dangerous quantities.

Toxic (delayed or chronic)

Substances or wastes which, if they are inhaled or ingested or if they penetrate the skin, may involve
delayed or chronic effects, including carcinogenicity).

Eco-toxic

Substances or wastes which if released, present or may present immediate or delayed adverse impacts
to the environment by means of bioaccumulation or toxic effects upon biotic systems or both.
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Capable, by any means, after disposal, of yielding another material, e.g., leachate, which possesses any
of the characteristics listed above.

Part D

List of other wastes applicable for import and export without permission from Ministry of Environment, Forest
and Climate Change [Annex IX of the Basel Convention*]

Basel No.

Description of wastes

@

(2)

B1

Metal and metal-bearing wastes

B1010

Metal and metal-alloy wastes in metallic, non-dispersible form :

- Precious metals (gold, silver, platinum but not mercury) * *

- Iron and steel scrap * *

- Nickel scrap * *

- Aluminium scrap* *

- Zinc scrap * *

- Tinscrap * *

- Tungsten scrap * *

- Molybdenum scrap * *

- Tantalum scrap * *

- Cobalt scrap * *

- Bismuth scrap * *

- Titanium scrap * *

- Zirconium scrap * *

- Manganese scrap * *

- Germanium scrap * *

- Vanadium scrap * *

- Hafnium scrap * *

- Indium scrap * *

- Niobium scrap * *

- Rhenium scrap * *

- Gallium scrap * *

- Magnesium scrap * *

- Copper scrap * *

- Chromium scrap * *

B1050

Mixed non-ferrous metal, heavy fraction scrap, containing metals other than specified in Part
B1050 and not containing constituents mentioned in Schedule II in concentrations sufficient to
exhibit Part C characteristics* *

B1100

Metal bearing wastes arising from melting, smelting and refining of metals:

- Hard Zinc spelter * *

- Zinc-containing drosses * *:
~ Galvanizing slab zinc top dross (>90% Zn)
~ Galvanizing slab zinc bottom dross (>92% Zn)
~ Zinc die casting dross (>85% Zn)
~ Hot dip galvanizers slab zinc dross (batch) (>92% Zn)
~ Zinc skimmings

—  Aluminium skimmings (or skims) excluding salt slag

B1110

Electrical and electronic assemblies (including printed circuit boards, electronic components and
wires) destined for direct reuse and not for recycling or final disposal

- Used electrical and electronic assemblies imported for repair and to be re-exported back
after repair within one year of import * * *

- Used electrical and electronic assemblies imported for rental purpose and re-exported back
within one year of import * * *

- Used electrical and electronic assemblies exported for repair and to be re-import after
repair

- Used electrical and electronic assemblies imported for testing, research and development,
project work purposes and to be re-exported back within a period of three years from the
date of import * * *
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- Spares imported for warranty replacements provided equal number of defective or non-
functional parts are exported back within one year of the import * * *

- Used electrical and electronic assemblies imported by Ministry of Defence, Department of
Space and Department of Atomic Energy * * *

- Used electrical and electronic assemblies (not in bulk; quantity less than or equal to three)
imported by the individuals for their personal uses

- Used Laptop, Personal Computers, Mobile, Tablet up to 01 number each imported by
organisations in a year

- Used electrical and electronic assemblies owned by individuals and imported on transfer of
residence

- Used multifunction print and copying machines (MFDs)* * * *

- Used electrical and electronic assemblies imported by airlines for aircraft maintenance and
remaining either on board or under the custodianship of the respective airlines warehouses
located on the airside of the custom bonded areas.

B3 Wastes containing principally organic constituents, which may contain metals and inorganic
materials
B3020 Paper, paperboard and paper product wastes * *

The following materials, provided they are not mixed with hazardous wastes:
Waste and scrap of paper or paperboard of:
- unbleached paper or paperboard or of corrugated paper or paperboard
- other paper or paperboard, made mainly of bleached chemical pulp, not coloured in the
mass
- paper or paperboard made mainly of mechanical pulp (for example newspapers, journals
and similar printed matter)
- other, including but not limited to
(1) laminated paperboard
(2) unsorted scrap

B3140 Aircraft Tyres exported to Original Equipment Manufacturers for re-treading and re-imported after
re-treading by airlines for aircraft maintenance and remaining either on board or under the
custodianship of the respective airlines warehouses located on the airside of the custom bonded
areas

Note:
* This list is based on Annexure IX of the Basel Convention on Transboundary Movement of Hazardous Wastes and
comprises of wastes not characterized as hazardous under Article-I of the Basel Convention.

**  Import permitted in the country to the actual user or to the trader on behalf of the actual users authorised by SPCB
on one time basis and subject to verification of documents specified in Schedule VIII of these rules by the Custom
Authority.

* % % Import permitted in the country only to the actual users from Original Equipment Manufacturers (OEM) and
subject to verification of documents specified in Schedule VIII of these rules by the Custom Authority.

* % % * Import permitted in the country to the actual users or trader on behalf of the actual user in accordance with the
documents required and verified by the Custom Authority as specified under Schedule VIII of these rules. The policy for
free trade for multifunction print and copying machine to be reviewed once the MFDs are domestically manufactured.

All other wastes listed in Part D of Schedule III having no “Stars” are permitted without any documents from
MOoEF&CC subject to compliance of the conditions of the Customs Authority, if any.
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SCHEDULE IV
[See rules 6 (1) (ii) and 6 (2)]

List of commonly recyclable hazardous wastes

S.No. Wastes
@ 2
1. Brass Dross
2. Copper Dross
3. Copper Oxide mill scale
4. Copper reverts, cake and residue
5. Waste Copper and copper alloys in dispersible from
6. Slags from copper processing for further processing or refining
7. Insulated Copper Wire Scrap or copper with PVC sheathing including ISRI-code material namely “Druid”
8. Jelly filled Copper cables
9. Spent cleared metal catalyst containing copper
10. Spent catalyst containing nickel, cadmium, Zinc, copper, arsenic, vanadium and cobalt
11. Zinc Dross-Hot dip Galvanizers SLAB
12. Zinc Dross-Bottom Dross
13. Zinc ash/Skimmings arising from galvanizing and die casting operations
14. Zinc ash/Skimming/other zinc bearing wastes arising from smelting and refining
15. Zinc ash and residues including zinc alloy residues in dispersible from
16. Spent cleared metal catalyst containing zinc
17. Used Lead acid battery including grid plates and other lead scrap/ashes/residues not covered under
Batteries (Management and Handling) Rules, 2001.
[Battery scrap, namely: Lead battery plates covered by ISRI, Code word “Rails” Battery lugs covered by
ISRI, Code word “Rakes”. Scrap drained/dry while intact, lead batteries covered by ISRI, Code word
“rains”.
18. Components of waste electrical and electronic assembles comprising accumulators and other batteries
included in Part A of Schedule III, mercury-switches, activated glass cullets from cathode-ray tubes and
other activated glass and PCB-capacitors, or any other component contaminated with Schedule II
constituents (e.g. cadmium, mercury, lead, polychlorinated biphenyl) to an extent that they exhibit hazard
characteristics indicated in part C of Schedule III.
19. Paint and ink Sludge/residues
20. Used oil and waste oil
SCHEDULE V
[See rules 3 (36) and 3 (39)]
PART A
Specifications of Used Qil Suitable for recycling
S.No. Parameter Maximum permissible Limits
@ (©) (€)
1. Polychlorinated biphenyls (PCBs) < 2ppm *
2. Lead 100 ppm
3. Arsenic 5 ppm
4. Cadmium+Chromium+Nickel 500 ppm
5. Polyaromatic hydrocarbons (PAH) 6%
Part B
Specification of fuel derived from waste oil
S.No. Parameter Maximum permissible limits
€)) (@) 3
1. Sediment 0.25%
2. Lead 100 ppm
3. Arsenic 5 ppm
4. Cadmium+Chromium-+Nickel 500 ppm
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5. Polyaromatic hydrocarbons 6%
(PAH)
6. Total halogents 4000 ppm
1. Polychlorinated biphenyls (PCBs) <2 ppm *
8. Sulfur 4.5%
9. Water Content 1%
*The detection limit is 2 ppm by gas Liquid Chromatography (GLC) using
Electron Capture detector (ECD)
SCHEDULE VI
[See rules 12 (6), 12 (7) and 14(1)]
Hazardous and Other wastes prohibited for import
Basel No. Description of hazardous and other wastes
@ 2
Al Metal and Metal bearing wastes
A1010 Metal wastes and waste consisting of alloys of any of the following but excluding such wastes
specifically listed in Part B and Part D of Schedule 111
- Arsenic
- Beryllium
- Mercury
- Selenium
- Thallium
A1020 Wastes having as constituents or contaminants, excluding metal wastes in massive form, any of the
following:
- Beryllium; beryllium compounds
- Selenium; selenium compounds
A1030 Wastes having as constituents or contaminants any of the following:
- Arsenic; arsenic compounds
- Mercury; mercury compounds
- Thallium; thallium compounds
A1040 Waste having hexavalent chromium compounds as constituents
A1140 Waste cupric chloride and copper cyanide catalysts in liquid form (note the related entry in Part A of
Schedule IIT)
A1060 Wastes liquors from the pickling of metals
Al1110 Spent electrolytic solutions from copper electrorefining and electrowinning operations
A1130 Spent etching solutions containing dissolved copper
A1180 Waste electrical and electronic assembles or scrap (does not include scrap assemblies from electric power
generation) containing components such as accumulators and other batteries included in Part A of
Schedule III, mercury-switches, glass from cathode-ray tubes and other activated glass and PCB-
capacitors, or contaminated with Schedule II constituents (e.g. cadmium, mercury, lead, polychlorinated
biphenyl) to an extent that they exhibit hazard characteristics indicated in Part C of Schedule III (note the
related entry in Part B B1110)
A1190 Waste metal cables coated or insulated with plastics containing or contaminated with coal tar, PCB, lead,
cadmium, other organohalogen compounds or other constituents as mentioned in Schedule II to the extent
that they exhibit hazard characteristics indicated in Part C of Schedule III
A2 Wastes containing principally inorganic constituents, which may contain metals and organic
materials
A2020 Waste inorganic fluorine compounds in the form of liquids or sludges but excluding such wastes
specified in Part B
A2040 Waste gypsum arising from chemical industry processes, if it contains any of the constituents mentioned
in Schedule 2 to the extent that they exhibit hazard characteristics indicated in Part C of Schedule III
(note the related entry in Part B B2080)
A2050 Waste asbestos (dusts and fibres)
A2060 Coal-fired power plant fly-ash containing Schedule II constituents in concentrations sufficient to exhibit

Part C characteristics
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A3 Wastes containing principally organic constituents, which may contain metals and inorganic
materials

A3030 Wastes that contain, consist of or are contaminated with leaded anti-knock compounds sludges.

A3040 Waste thermal (heat transfer) fluids

A3060 Waste nitrocellulose

A3070 Waste phenols, phenol compounds including chlorophenol in the form of liquids or sludges

A3080 Waste ethers not including those specified in Part B

A3090 Waste leather dust, ash, sludges and flours when containing hexavalent chromium compounds or biocides
(note the related entry in Part B B3100)

A3100 Waste paring and other waste of leather or of composition leather not suitable for the manufacture of
leather articles, containing hexavalent chromium compound and biocides (note the related entry in Part B
B3090)

A3110 Fellmongery wastes containing hexavalent chromium compounds or biocides or infectious substances
(note the related entry in Part B B3110)

A3140 Waste non-halogenated organic solvents but excluding such wastes specified in Part B

A3150 Waste halogenated organic solvents

A3160 Waste halogenated or unhalogenated non-aqueous distillation residues arising from organic solvent
recovery operations

A3170 Waste arising from the production of aliphatic halogenated hydrocarbons (such as chloromethane,
dichloro-ethane, vinyl chloride, vinylidene chloride, allyl chloride and epichlorhydrin)

A3180 Wastes, substances and articles containing, consisting of or contaminated with polychlorinated biphenyl
(PCB), polychlorinated terphenyl (PCT), polychlorinated naphthalene (PCN) or polybrominated biphenyl
(PBB) or any other polybrominated analogues of these compounds

A3190 Waste tarry residues (excluding asphalt cements) arising from refining, distillation and any pyrolytic
treatment of organic materials

A3200 Bituminous material (asphalt waste) from road construction and maintenance, containing tar (note the
related entry in Part B, B2130)

A4 Wastes which may contain either inorganic or organic constituents

A4020 Clinical and related wastes; that is wastes arising from medical, nursing, dental, veterinary, or similar
practices, and wastes generated in hospitals or other facilities during the investigation or treatment of
patients, or research projects.

A4030 Waste from the production, formulation and use of biocide and phyto-pharmaceuticals, including waste
pesticides and herbicides which are off-specification, out-dated (unused within the period recommended
by the manufacturer), or unfit for their originally intended use,

A4050 Wastes that contain, consist of, or are contaminated with any of the following:

- Inorganic cyanides, excepting precious-metal-bearing residues in solid form containing traces of
inorganic cyanides.
- Organic cyanides

A4060 Waste oils/water, hydrocarbons/water mixtures, emulsions

A4080 Wastes of an explosive nature (but excluding such wastes specified in Part B)

A4090 Waste acidic or basic solutions, other than those specified at B2120 of this Schedule

A4110 Wastes that contain, consist of or are contaminated with any of the following:

- Any congenor of polychlorinated dibenzo-furan.
- Any congenor of polychlorinated dibenzo-P-dioxin.

A4150 Waste chemical substances arising from research and development or teaching activities which are not
identified and /or are new and whose effects on human health and /or the environment are not known

B1 Metal and Metal bearing wastes

B 1110 Used critical care medical equipment for re-use

B1115 Waste metal cables coated or insulated with plastics, not included in A1190 of this schedule, excluding
those destined for operations which do not lead to resource recovery, recycling, reclamation, direct re-use
or alternative uses or any other disposal operations involving, at any stage, uncontrolled thermal
processes, such as open-burning.

B1250 Waste end-of-life motor vehicles, containing neither liquids nor other hazardous components

B2 Wastes containing principally inorganic constituents, which may contain metals and organic
materials

B2050 Coal-fired power plant fly-ash, note the related entry at A2060 of this Schedule

B2110 Bauxite residue (red mud) (pH moderated to less than 11.5)

B2120 Waste acidic or basic solutions with a pH greater than 2 and less than 11.5, which are not corrosive or
otherwise hazardous (note the related entry at A4090 of this schedule)

B3 Wastes containing principally organic constituents, which may contain metals and inorganic
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materials
B3010 Solid plastic waste
The following plastic or mixed plastic waste, prepared to a specification:
- Scrap plastic of non-halogenated polymers and co-polymers, including but not limited to the
following:
Ethylene, Styrene, Polypropylene, polyethylene terephthalate, Acrylonitrile, Butadiene,
Polyacetals, Polyamides, polybutylene tere-phthalate, Polycarbonates, Polyethers,
polyphenylene sulphides, acrylic polymers, alkanes C10-C13 (plasticiser), polyurethane (not
containing CFC's), Polysiloxanes, polymethyl methacrylate, polyvinyl alcohol, polyvinyl
butyral, Polyvinyl acetate
- Cured waste resins or condensation products including the following:
urea formaldehyde resins, phenol formaldehyde resins, melamine formaldehyde resins, epoxy
resins, alkyd resins, polyamides
- The following fluorinated polymer wastes (excluding post-consumer wastes):
perfluoroethylene/ propylene, perfluoro alkoxy alkane, tetrafluoroethylene/per fluoro vinyl ether
(PFA), tetrafluoroethylene/per fluoro methylvinyl ether (MFA), polyvinylfluoride ,
polyvinylidenefluoride
B3026 The following waste from the pre-treatment of composite packaging for liquids, not containing
constituents mentioned in Schedule II in concentrations sufficient to exhibit Part C characteristics:
- Non-separable plastic fraction
- Non-separable plastic-aluminium fraction
B3065 Waste edible fats and oils of animal or vegetable origin (e.g. frying oil)
B3140 Waste pneumatic tyres for direct reuse
Y 46 Wastes collected from household/municipal waste
Y 47 Residues arising from the incineration of household wastes
SCHEDULE VII
[See rules 13 (6) and 21]
List of authorities and corresponding duties
S. No. Authority Corresponding Duties
@ 2 3
1. Ministry of Environment, Forests and | (i) Identification of hazardous and other wastes
Climate Change under the Environment | (ii) Permission to exporters of hazardous and other wastes
(Protection)Act, 1986 (iii) Permission to importer of hazardous and other wastes
(iv) Permission for transit of hazardous and other wastes
through India.
(v) Promote environmentally sound management of
hazardous and other waste.
(vi) Sponsoring of training and awareness programme on
Hazardous and Other Waste Management related
activities.
2. Central Pollution Control Board | (i) Co-ordination of activities of State Pollution Control
constituted under the Water (Prevention Boards
and Control of Pollution) Act, 1974 (i) Conduct training courses for authorities dealing with

management of hazardous and other wastes

(iii)) Recommend standards and specifications for treatment
and disposal of wastes and leachates, recommend
procedures for characterisation of hazardous wastes.
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(iv) Inspection of facilities handling hazardous waste as and
when necessary.

(v) Sector specific documentation to identify waste for
inclusion in these rules.

(vi) Prepare and update guidelines to prevent or minimise the
generation and handling of hazardous and other wastes.

(vii) Prepare and update guidelines/ Standard Operating
Procedures (SoPs) for recycling, utilization, pre-
processing, co-processing of hazardous and other wastes.

(viii) To prepare annual review report on management of
hazardous waste.

(ix) Any other function assigned by the Ministry of
Environment, Forest and Climate Change, from time to

time.
3. State Government/Union Territory | (i) Identification of site (s) for common Hazardous and
Government/Administration Other Waste Treatment Storage and Disposal Facility
(TSDF)

(i) Asses Environment Impact Assessment (EIA) reports and
convey the decision of approval of site or otherwise
Acquire the site or inform operator of facility or
occupier or association of occupiers to acquire the site

(iii) Notification of sites.

(iv) Publish periodically an inventory of all potential or
existing disposal sites in the State or Union Territory

4. State Pollution Control Boards or Pollution | (i) Inventorisation of hazardous and other wastes

Control Committees constituted under the | (ii) Grant and renewal of authorisation

Water (Prevention and Control of |(iii) Monitoring of compliance of various provisions and

Pollution) Act, 1974 conditions of permission including conditions of
permission for issued by Ministry of Environment, Forest
and Climate Change for exports and imports

(iv) Examining the applications for imports submitted by the
importers and forwarding the same to Ministry of
Environment, Forest and Climate Change

(v) Implementation of programmes to prevent or reduce or

minimise the generation of hazardous and other wastes.

(vi) Action against violations of these rules.

(vii) Any other function under these Rules assigned by
Ministry of Environment, Forest and Climate Change
from time to time.

S. Directorate General of Foreign Trade | (i) Grant of licence for import of hazardous and other wastes
constituted under the Foreign Trade | (ii) Refusal of licence for hazardous and other wastes
(Development and Regulation) Act, 1992 prohibited for imports and export

6. Port authority under Indian Ports Act, 1908 | (i) Verify the documents
(15 of 1908) and Customs Authority under | (ii) Inform the Ministry of Environment, Forests and Climate
the Customs Act, 1962 (52 of 1962) Change of any illegal traffic

(iii)) Analyse wastes permitted for imports and exports,
wherever required.

(iv) Train officials on the provisions of these rules and in the
analysis of hazardous and other wastes

(v) Take action against exporter or importer for violations
under the Indian Ports Act, 1908 or Customs Act, 1962
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SCHEDULE VIII
[See rules 13(2) and 13 (4)]

List of documents for verification by Customs for import of other wastes specified in Part D of Schedule I1I

S. Basel Description of other wastes List of Documents
No. | No.
@ 1@ 3 @
1 B1010 Metal and metal-alloy wastes in metallic, | (a) Duly filled up Form 6 - Movement document;
non-dispersible form: (b) The import license from Directorate General of
- Precious metals (gold, silver, platinum) Foreign Trade, wherever applicable;
- Iron and steel scrap (c) Pre-shipment inspection certificate issued by
- Nickel scrap the inspection agency of the exporting country
- Aluminium scrap or the inspection and certification agency
- Zinc scrap approved by Directorate General of Foreign
- Tin scrap Trade;
- Tungsten scrap (d) The valid consents to operate under the Air
- Molybdenum scrap and Water Acts and the authorisation under
- Tantalum scrap these rules, for actual users. For traders, only
- Cobalt scrap valid one time authorisation from concerned
- Bismuth scrap SPCB is required;
- Titanium scrap (¢) The chemical analysis report of the waste
- Zirconium scrap being imported;
- Manganese scrap (f) an acknowledged copy of the annual return
- Germanium scrap filed with concerned State Pollution Control
- Vanadium scrap Board for import in the last financial year.
- Hafnium scrap
- Indium scrap
- Niobium scrap
- Rhenium scrap
- Gallium scrap
- Magnesium scrap
- Copper scrap
- Chromium scrap
2 B1050 Mixed non-ferrous metal, heavy fraction | (a) Duly filled up Form 6 - Movement document;
scrap, containing metals other than specified | (b) The import license from Directorate General of
in Part B1050 and not containing constituents Foreign Trade, wherever applicable;
mentioned in Schedule II in concentrations | (c) Pre-shipment inspection certificate issued by
sufficient to exhibit Part C characteristics* * the inspection agency of the exporting country
or the inspection and certification agency
approved by Directorate General of Foreign
Trade;

(d) The valid consents to operate under the Air
and Water Acts and the authorisation under
these rules, for actual users. For traders, only
valid authorisation from concerned SPCB is
required;

() The chemical analysis report of the waste
being imported;

(f) An acknowledged copy of the annual return
filed with concerned SPCB for import in the
last financial year.

3 B1100 Metal bearing wastes arising from melting, | (a) Duly filled up Form 6 - Movement document;
smelting and refining of metals: (b) The import license from Directorate General of
- Hard Zinc spelter Foreign Trade, wherever applicable;

- Zinc-containing drosses: (c) Pre-shipment inspection certificate issued by

~ Galvanizing slab zinc the inspection agency of the exporting country

top dross (>90% Zn) or the inspection and certification agency

~ Galvanizing slab zinc approved by Directorate General of Foreign
bottom dross (>92% Zn) Trade;

~Zinc die casting dross (d) The valid consents to operate under the Air

(>85% Zn) and Water Acts and the authorisation under

~ Hot dip galvanizers slab zinc dross these rules, for actual users. For traders, only

(batch) (>92% Zn) valid authorisation from concerned SPCB is
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~ Zinc skimmings
- Aluminium skimmings
excluding salt slag

(or skims)

(e)
(®

required;

The chemical analysis report of the waste
being imported;

An acknowledged copy of the annual return
filed with concerned SPCB for import in the
last financial year.

()

(b)

(©)

(d)

(e)

B1110

Electrical and electronic assemblies (includin

g printed circuit boards, electronic components and
wires) destined for direct reuse and not for recycling or final disposal

Used electrical and electronic assemblies
imported for repair and to be re-exported
after repair within one year of import

(@)
(b)
(©)

(d)

(e)

Duly filled up Form 6 - Movement document;
Undertaking for re-export;

Details of previous import, if there has been
any and confirmation regarding their re-export;
An acknowledged copy of the annual return
filed with concerned SPCB for import in the
last financial year

Certificate from exporting company for
accepting the repaired and unrepairable
electrical and electronic assemblies and the
spares or part or component or consumables
being re-exported.

Used electrical and electronic assemblies
imported for rental purpose and re-exported
back within one year of import

(a)
(b)
(©)

(d)

Duly filled up Form 6 - Movement document;
Undertaking for re-export;

Details of previous import, if there has been
any and confirmation regarding their re-export;
An acknowledged copy of the annual return
filed with concerned SPCB for import in the
last financial year

Used electrical and electronic assemblies
exported for repair and to be re-imported
after repair

(a)
(b)

Duly filled up Form 6 - Movement document;
Proof of export of the defective electrical and
electronic assemblies i.e. shipping or airway
document authenticated by Customs

Used electrical and electronic assemblies
imported  for testing, research and
development, project work purposes and to
be re-exported back within a period of three
years from the date of import

(a)
(b)
(©)

(d)

(e)

®

Duly filled up Form 6 - Movement document;
Undertaking for re-export;

Details of previous import, if there has been
any and confirmation regarding their re-export;
Chartered Engineer Certificate or certificate
from accredited agency of exporting country
indicating the functionality, manufacturing
date, residual life and serial number;

an acknowledged copy of the annual return
filed with concerned SPCB for import in the
last financial year;

Certificate from exporting company for
accepting the second hand functional or non-
functional electrical and electronic assemblies
and/or the spares or part or component or
consumables being re-exported at the end of
three years.

Spares imported for warranty replacements
provided equal number of defective / non-
functional parts are exported back within one
year of the import.

(a)
(b)

(©)
(d)

(e)

Duly filled up Form 6 - Movement document;
if refurbished components being imported as
replacement to defective component then
undertaking for export of equivalent numbers
of defective components;

Details of previous import, if there has been
any and confirmation regarding their re-export;
Certificate from exporting company for
accepting the re-export of defective or non-
functional spares or part or component or
consumables being re-exported;

Documents on the declared policy regarding
the use of second hand or refurbished spare
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parts for repair of electrical and electronic
assemblies during warranty period.

® Used electrical and electronic assemblies | ---
imported by  Ministry of Defence,

Department of Space and Department of
Atomic Energy.

(g2) Used electrical and electronic assemblies (not | ---
in bulk; quantity less than or equal to three)
imported by the individuals for their personal
uses.

(h) Used Laptop, Personal Computers, Mobile, | ---

Tablet up to 03 number each imported by
organisations in a year.

@) Used electrical and electronic assemblies | As per existing guidelines of Custom Authority
owned by individuals and imported on
transfer of residence.

Q) Used electrical and electronic assemblies, | ----
spares, imported by airlines for aircraft
maintenance and remaining either on board
or under the custodianship of the respective
airlines warehouses located on the airside of
the custom bonded areas.

G) Used multifunction print and copying | (a) The country of Origin Certificate along with bill
machines (MFDs)* of lading and packaging;

(b) The certificate issued by the inspection agency
as certified by the exporting country or the
inspection and certification agency approved by
Directorate General Foreign Trade (DGFT) for
functionality, having residual life of not less
than five years and serial number;

(c) Extended Producer Responsibility-
Authorisation under e-waste (Management and
Handling) Rules, 2011 as amended from time to
time as Producer;

(d) The MFDs shall be for printing A 3 size and
above;

(e) An acknowledged copy of the annual return
filed with concerned SPCB for import in the last
financial year.

5 B3020 Paper, paperboard and paper product wastes (a) Duly filled up Form 6 — Movement document;
The following materials, provided they are | (b) The import license from Directorate General of
not mixed with hazardous wastes: Foreign Trade, wherever applicable;

Waste and scrap of paper or paperboard of: (c) Pre-shipment inspection certificate issued by
- unbleached paper or paperboard or the inspection agency of the exporting country
of corrugated paper or paperboard or the inspection and certification agency
- other paper or paperboard, made approved by Directorate General of Foreign
mainly of bleached chemical pulp, Trade;
not coloured in the mass (d) The valid consents to operate under the Air
- paper or paperboard made mainly of and Water Acts and the authorisation under
mechanical pulp (for example these rules, for actual users. For traders, only
newspapers, journals and similar valid authorisation from concerned SPCB is
printed matter) required;
- other, including but not limited to (e) The chemical analysis report of the waste
(1) laminated paperboard being imported;
(2) unsorted scrap (f) an acknowledged copy of the annual return

filed with concerned State Pollution Control
Board for import in the last financial year.
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6. B3140 Aircraft Tyres exported to Original | As per existing guidelines of Custom Authority
Equipment Manufacturers for re-treading and
re-imported after re-treading by airlines for
aircraft maintenance and remaining either on
board or under the custodianship of the
respective airlines warehouses located on the
airside of the custom bonded areas

Note: * The policy for free trade for multifunction print and copying machine to be reviewed once the MFDs are
domestically manufactured.

FORM 1
[See rule 6 (1)]

Application required for grant/renewal of authorisation for generation or collection or storage or transport or
reception or recycling or reuse or recovery or pre-processing or co-processing or utilisation or treatment or
disposal of hazardous and other waste

Part A: General (to be filled by all)

1. (a) Name and address of the unit and location of facility :
(b) Name of the occupier of the facility or operator of disposal facility with designation,
Tel, Fax and e-mail:
(c) Authorisation required for (Please tick mark appropriate activity or activities:

(i) Generation
(i1) Collection
(iii) Storage

(iv) Transportation
(v) Reception
(vi) Reuse

(vii) Recycling
(viii) Recovery

(ix) Pre-processing
(x) Co-processing
(xi) Utilisation
(xii) Treatment

(xiii) Disposal

ooopO0OoOOoOOoOooooaodb

(xiv) Incineration

(d) In case of renewal of authorisation previous authorisation numbers and dates and provide copies of annual returns of
last three years including the compliance reports with respect to the conditions of Prior Environmental Clearance,
wherever applicable:

2. (a) Nature and quantity of waste handled per annum (in metric tonne or kilo litre)
(b) Nature and quantity of waste stored at any time (in metric tonne or kilo litre)

3. (a) Year of commissioning and commencement of production:
(b) Whether the industry works:
(i) Ol Shift
(i) 02 Shifts
(iii)  Round the clock

ooo
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4. Provide copy of the Emergency Response Plan (ERP) which should address procedures for dealing with emergency
situations (viz. Spillage or release or fire) as specified in the guidelines of Central Pollution Control Board. Such ERP
shall comprise the following, but not limited to:
e Containing and controlling incidents so as to minimise the effects and to limit danger to the persons,
environment and property;

¢ Implementing the measures necessary to protect persons and the environment;

e Description of the actions which should be taken to control the conditions at events and to limit their
consequences, including a description of the safety equipment and resources available;

e  Arrangements for training staff in the duties which they are expected to perform;
e  Arrangements for informing concerned authorities and emergency services; and
e Arrangements for providing assistance with off-site mitigatory action.

5. Provide undertaking or declaration to comply with all provisions including the scope of submitting bank guarantee in
the event of spillage, leakage or fire while handling the hazardous and other waste.

Part B: To be filled by hazardous waste generators

1. (a) Products and by-products manufactured (names and product wise quantity per annum):

(b) Process description including process flow sheet indicating inputs and outputs (raw materials, chemicals,
products, by-products, wastes, emissions, waste water etc.) Please attach separate sheets:

(c) Characteristics (waste-wise) and Quantity of waste generation per annum:
(d) Mode of management of (c) above:
i Capacity and mode of secured storage within the plant;
ii. Utilisation within the plant (provide details);
iii. If not utilised within the plant, please provide details of what is done with this waste;
iv. Arrangement for transportation to actual users/ TSDF;

(e) Details of the environmental safeguards and environmental facilities provided for safe handling of all the wastes
at point (c) above;

2. Hazardous and other wastes generated as per these rules from storage of hazardous chemicals as defined under the
Manufacture, Storage and Import of Hazardous Chemicals Rules, 1989

Part C: To be filled by Treatment, storage and disposal facility operators

1. Provide details of the facility including:
(i) Location of site with layout map;
(ii) Safe storage of the waste and storage capacity;
(iii) The treatment processes and their capacities;
(iv) Secured landfills;
(v) Incineration, if any;
(vi) Leachate collection and treatment system;
(vii) Fire fighting systems;
(viii) Environmental management plan including monitoring; and

(ix) Arrangement for transportation of waste from generators.
2. Provide details of any other activities undertaken at the Treatment, storage and disposal facility site.

3. Attach a copy of prior Environmental Clearance.
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Part D: To be filled by recyclers or pre-processors or co-processors or users of hazardous or other wastes
1. Nature and quantity of different wastes received per annum from domestic sources or imported or both:

2. Installed capacity as per registration issued by the District Industries Centre or any other authorised Government
agency. Provide copy:

3. Provide details of secured storage of wastes including the storage capacity:

4. Process description including process flow sheet indicating equipment details, inputs and outputs (input wastes,
chemicals, products, by-products, waste generated, emissions, waste water, etc.). Attach separate sheets:

5. Provide details of end users of products or by-products:

6. Provide details of pollution control systems such as Effluent Treatment Plant, scrubbers, etc. including mode of disposal
of waste:

7. Provide details of occupational health and safety measures:

8. Has the facility been set up as per Central Pollution Control Board guidelines? If yes, provide a report on the
compliance with the guidelines:

9. Arrangements for transportation of waste to the facility:

Signature of the Applicant
Designation

FORM 2
[See rule 6(2)]

FORM FOR GRANT OR RENEWAL OF AUTHORISATION BY STATE POLLUTION CONTROL BOARD
TO THE OCCUPIERS, RECYCLERS, REPROCESSORS, REUSERS, USER AND OPERATORS OF
DISPOSAL FACILITIES

1. Number of authorisation and date of issue
. Reference of application (No. and date)
300 of i is hereby granted an authorisation based on the enclosed signed

inspection report for generation, collection, reception, storage, transport, reuse, recycling, recovery, pre-
processing, co-processing, utilisation, treatment, disposal or any other use of hazardous or other wastes or both
on the premises situated at..............ccoeeeviiiinn.

Details of Authorisation

SL Category of | Authorised mode of disposal or | Quantity

No. Hazardous Waste as | recycling or utilisation or co- | (ton/annum)
per the Schedules I, II | processing, etc.
and III of these rules

(1) The authorisation shall be valid for a period of .............ocovviiiiiiiiiiiinnn.n.
(2) The authorisation is subject to the following general and specific conditions (Please specify any
conditions that need to be imposed over and above general conditions, if any):

A. General conditions of authorisation:

1. The authorised person shall comply with the provisions of the Environment (Protection) Act, 1986, and the rules
made there under.
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2. The authorisation or its renewal shall be produced for inspection at the request of an officer authorised by the State
Pollution Control Board.

3. The person authorised shall not rent, lend, sell, transfer or otherwise transport the hazardous and other wastes
except what is permitted through this authorisation.

4. Any unauthorised change in personnel, equipment or working conditions as mentioned in the application by the
person authorised shall constitute a breach of his authorisation.

5. The person authorised shall implement Emergency Response Procedure (ERP) for which this authorisation is
being granted considering all site specific possible scenarios such as spillages, leakages, fire etc. and their possible
impacts and also carry out mock drill in this regard at regular interval of time;

6. The person authorised shall comply with the provisions outlined in the Central Pollution Control Board guidelines
on “Implementing Liabilities for Environmental Damages due to Handling and Disposal of Hazardous Waste and
Penalty”

7. It is the duty of the authorised person to take prior permission of the State Pollution Control Board to close down
the facility.

8. The imported hazardous and other wastes shall be fully insured for transit as well as for any accidental occurrence

and its clean-up operation.
9. The record of consumption and fate of the imported hazardous and other wastes shall be maintained.

10.  The hazardous and other waste which gets generated during recycling or reuse or recovery or pre-processing or
utilisation of imported hazardous or other wastes shall be treated and disposed of as per specific conditions of
authorisation.

11.  The importer or exporter shall bear the cost of import or export and mitigation of damages if any.
12.  An application for the renewal of an authorisation shall be made as laid down under these Rules.

13.  Any other conditions for compliance as per the Guidelines issued by the Ministry of Environment, Forest and
Climate Change or Central Pollution Control Board from time to time.

14.  Annual return shall be filed by June 30" for the period ensuring 31* March of the year.

B. Specific conditions:

Date: Signature of Issuing Authority
Designation and Seal

FORM 3
[See rules 6(5), 13(7), 14(6), 16(5) and 20 (1)]

FORMAT FOR MAINTAINING RECORDS OF HAZARDOUS AND OTHER WASTES

1. Name and address of the facility
2 Date of issuance of authorisation and its reference number
3. Description of hazardous and other wastes handled (Generated or Recelved)
Date Type of waste | Total Method of | Destined to or
with category as | quantity Storage received from

per Schedules I, | (Metric
II and III of these | Tonnes)
rules

* Fill up above table separately for indigenous and imported waste.

4. Date wise description of management of hazardous and other wastes including products sent and to whom in
case of recyclers or pre-processor or utiliser:
5. Date of environmental monitoring (as per authorisation or guidelines of Central Pollution Control Board):
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Signature of occupier

FORM 4
[See rules 6(5), 13(8), 16(6) and 20 (2)]

FORM FOR FILING ANNUAL RETURNS
[To be submitted to State Pollution Control Board by 30" day of June of every year for the preceding period April to
March]
1. Name and address of facility:
2. Authorisation No. and Date of issue:
3. Name of the authorised person and full address with telephone, fax number and e-mail:
4. Production during the year (product wise), wherever applicable
Part A. To be filled by hazardous waste generators

1. Total quantity of waste generated category wise

2. Quantity dispatched
(6)) to disposal facility

(ii) to recycler or co-processors or pre-processor

(iii) others
3. Quantity utilised in-house, if any -
4. Quantity in storage at the end of the year —

Part B. To be filled by Treatment, storage and disposal facility operators
1. Total quantity received -
2. Quantity in stock at the beginning of the year -
3. Quantity treated —
4. Quantity disposed in landfills as such and after treatment —
5. Quantity incinerated (if applicable) -
6. Quantity processed other than specified above -
7. Quantity in storage at the end of the year -
Part C. To be filled by recyclers or co-processors or other users
1. Quantity of waste received during the year —
@) domestic sources

(i) imported (if applicable)

2. Quantity in stock at the beginning of the year -

3. Quantity recycled or co-processed or used —
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4. Quantity of products dispatched (wherever applicable) —
5. Quantity of waste generated -

6. Quantity of waste disposed -

7. Quantity re-exported (wherever applicable)-

8. Quantity in storage at the end of the year -

Signature of the Occupier or
Operator of the disposal facility

Date........ccceeee.eee.
Place...................
FORM 5
[See rules 13 (1) and 14 (1)]
APPLICATION FOR IMPORT OR EXPORT OF HAZARDOUS AND OTHER WASTE FOR REUSE
OR RECYCLING OR RECOVERY OR CO-PROCESSING OR UTILISATION
TO BE FILLED IN BY APPLICANT
S. No. Description Details to be furnished by the importer or
exporter
@ 2) 3
1. Importer or Exporter (name and address) in India
Contact person
Tel, fax and e-mail
Facility location/address
Reason for import or export
2. Importer or exporter (name and address) outside of

India

3.  [Details of waste to be imported or exported

(a) Quantity

(b) Basel No.

(c) Single/multiple movement

(d) Chemical composition of waste (attach  details),
where applicable

(e) Physical characteristics

(f) Special handling requirements, if applicable

4. For Schedule III A hazardous waste whether Prior
Informed Consent has been obtained

5. [For importer

(a) Process details along with environmental safeguard
measures (attach separate sheet)

(b) Capacity of recycling or co-processing or recovery
or utilization

IEnclose a copy each of valid authorisation and valid
consent to operate from SPCB

6. |Details of import against the Ministry of Environment,
Forest and Climate Change permission in the previous
three years

7.  [Port of entry

9. Undertaking
I hereby solemnly undertake that:
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(1) The information is complete and correct to the best of my knowledge and legally-enforceable written contractual
obligations have been entered into and that my applicable insurance or other financial guarantees are or shall be
in force covering the transboundary movement.

(i) The waste permitted shall be fully insured for transit as well as for any accidental occurrence and its clean-up
operation.

(iii) The record of consumption and fate of the imported waste shall be recorded and report sent to the SPCB every
quarter.

(iv) The hazardous or other waste which gets generated in our premises by the use of imported hazardous or other
wastes in the form of raw material shall be treated and disposed of as per conditions of authorisation.

(v) Tagree to bear the cost of export and mitigation of damages if any.

(vi) I am aware that there are significant penalties for submitting a false certificate/ undertaking/ disobedience of the
rules and lawful orders including the possibility of fine and imprisonment.

(vii) The exported wastes shall be taken back, if it is not acceptable to the importer.

Signature of the Applicant

Designation
Date.....c.coevuvnennnee.
Place...................
FORM -6

[See rules 13(2), 13 (10) and 14 (5)]

TRANSBOUNDARY MOVEMENT- MOVEMENT DOCUMENT
S.No Description Details to be furnished by the
exporter or importer
@ (2) 3)

1 Exporter (Name and Address) :

Contact Person
Tele, Fax and email

2. Generator(s) of the waste (Name and Address)"
Contact Person

Tele, Fax and email

Site of generation

3. Importer or Actual user (Name and Address)
Contact person
Tele, Fax and email

4. Trader (Name and Address)

Contact person

Tele, Fax and email

Details of actual user (Name, Address, Telephone and email)

Corresponding to applicant Ref. No., If any

Bill of lading (attach copy)

Country of import/export

XN

General description of waste
(a) Quantity
(b) Physical characteristics
(c) Chemical composition of waste (attach  details),
where applicable
(d) Basel No.
(e) UN Shipping name
(f) UN Class
(g) UN No
(h) H Number
(i) Y Number
(G) ITC (HS)
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(k) Customs Code (H.S.)
(1) Other (specify)

9. Type of packages
Number

10. Special handling requirements including emergency provision in
case of accidents

11. Movement subject to single/multiple consignment

In case of multiple movement-
(a) Expected dates of each shipment or expected frequency
of the shipments
(b) Estimated total quantity and quantities for each
individual shipment

12. Transporter of waste (Name and Address)!

Contact Person

Tele, Fax and email

Registration number

Means of transport (road, rail, inland waterway, sea, air)2
Date of Transfer

Signature of Carrier’s representative

13. Exporter’s declaration for hazardous and other waste:

I certify that the information in Sl. Nos. 1 to 12 above are
complete and correct to my best knowledge. I also certify that
legally-enforceable written contractual obligations have been
entered into and are in force covering the transboundary
movement regulations/rules.

TO BE COMPLETED BY IMPORTER (ACTUAL USER OR

TRADER)
14. Shipment received by importer/ actual user/trader”’
Quantity received........c.cccoeevuenne Kg/litres
Date:
Name: Signature:
15. Methods of recovery
R code*
Technology employed (Attached details if necessary)
16. I certify that nothing other than declared goods covered as per

these rules is intended to be imported in the above referred
consignment and will be recycled /utilized.

Signature:
Date:

17. SPECIFIC CONDITIONS ON CONSENTING TO THE (attach details)
MOVEMENT if applicable.

Notes:-(1) Attach list, if more than one; (2) Select appropriate option; (3) Immediately contact competent
authority in case of any emergency; (4) If more than one transporter carriers, attach information as required in SL.
No. 12.

List of abbreviations used in the Movement Document

Recovery Operations (*)

R1 Use as a fuel (other than in direct incineration) or other means to generate energy.
R2 Solvent reclamation/regeneration.
R3 Recycling/reclamation of organic substances which are not used as solvents.
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R4 Recycling/reclamation of metals and metal compounds.
RS Recycling/reclamation of other inorganic materials.

Ré6 Regeneration of acids or bases.

R7 Recovery of components used for pollution abatement.
R8 Recovery of components from catalysts.

R9 Used oil re-refining or other reuses of previously used oil.

R10 Land treatment resulting in benefit to agriculture or ecological improvement
R11 Uses of residual materials obtained from any of the operations numbered R 1 to R 10

Date: Signature:
Place: Designation:
FORM 7
[See rule 13 (2) (c)]
APPLICATION FORM FOR ONE TIME AUTHORISATION OF TRADERS FOR PART- D OF
SCHEDULE III, WASTE
[To be submitted by trader to the State Pollution Control Board]
1. Name and address of trader with

Telephone, Fax Number and e-mail

2. TIN/VAT Number/Import/  Export

Code

3. Description and quantity of other waste
to be imported

4. Details of storage, if any

5. Names and address of authorised

actual user (s)

Date:
Place:

Signature of the authorised person

FORM 8
[See rules 17 (1) and 18 (2)]

LABELLING OF CONTAINERS OF HAZARDOUS AND OTHER WASTE

Handle with care

Waste category and characteristics as per Part C of
Schedules II and III of these rules ......................

Incompatible wastes and substances

Total quantity ..............cooevuenns

Date of storage

Physical State of the waste (Solid/Semi-solid/liquid):

Sender’s name and address

Receiver’s name and address

Contact person..............cooeeeuene.

In case of emergency please Contact ...........cocoeveveninnen..

Note:
1. Background colour of label - fluorescent yellow.

2. The word, ‘HAZARDOUS WASTES’ and ‘HANDLE WITH CARE’ to be prominent and written in red, in Hindi,

English and in vernacular language.

3. The word ‘OTHER WASTES’ to be written prominently in orange, in Hindi, English and in vernacular

language.
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4. Label should be of non-washable material and weather proof.

FORM 9
[See rule 18 (2)]
TRANSPORT EMERGENCY (TREM) CARD

[To be carried by the transporter during transportation of hazardous and other wastes, provided by the sender of waste]

1. Characteristics of hazardous and other wastes:
S.No. | Type of waste | Physical Chemical Exposure First Aid
properties/ constituents hazards requirements
2. Procedure to be followed in case of fire
3. Procedure to be followed in case of spillage/accident/explosion
4. For expert services, please contact
(i) Name and Address
(ii) Telephone No.
(Name, contact number and signature of sender)
Date........ccceeee.ne.
Place...................
FORM 10
[See rule 19 (1)]
MANIFEST FOR HAZARDOUS AND OTHER WASTE
1. | Sender’s name and mailing address
(including Phone No. and e-mail)
2. | Sender’s authorisation No.
3. | Manifest Document No.
4. | Transporter’s name and address:
(including Phone No. and e-mail)
5. | Type of vehicle : (Truck/Tanker/Special Vehicle)
6. | Transporter’s registration No. :
7. | Vehicle registration No.
8. | Receiver’s name and mailing address
(including Phone No. and e-mail)
9. | Receiver’s authorisation No.
10. | Waste description :
11. | Total quantity T m’ or MT
No. of Containers N Nos.
12. | Physical form : (Solid/Semi-
Solid/Sludge/Oily/Tarry/Slurry/Liquid)
13. | Special handling instructions and additional information
14. | Sender’s Certificate I hereby declare that the contents of the
consignment are fully and accurately described
above by proper shipping name and are
categorised, packed, marked, and labelled, and
are in all respects in proper conditions for
transport by road according to applicable national
government regulations.
Name and stamp: Signature: Month Day Year
HEEEEEEEEEE
15. | Transporter acknowledgement of receipt of Wastes |
Name and stamp: Signature: Month Day Year
HEEEEEEEEEE
16. | Receiver’s certification for receipt of hazardous and other waste
Name and stamp: Signature: Month Day Year
HEEEEEEEEEE
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FORM 11
[See rule 22]

FORMAT FOR REPORTING ACCIDENT
[To be submitted by the facility or sender or receiver or transporter to the State Pollution Control Board]

1 The date and time of the accident
2 Sequence of events leading to accident
3. Details of hazardous and other wastes involved in accident
4 The date for assessing the effects of the accident on health or the
environment
The emergency measures taken

b

6. The steps taken to alleviate the effects of accidents
7. The steps take to prevent the recurrence of such an accident
Date: Signature:
Place: Designation:
FORM 12
[See rule 24 (1)]
APPLICATION FOR FILING APPEAL
AGAINST THE ORDER PASSED BY STATE POLLUTION CONTROL BOARD
1. Name and address of the person making the appeal
2. Number, date of order and address of the authority . (certified copy of
which passed the order, against which appeal is being the order be attached)
made
3. Ground on which the appeal is being made
4. Relief sought for
5. List of enclosures other than the order referred
in point 2 against which the appeal is being filed.
Signature........cceeeeeinnnne
Name and address.............
Date:

[23-16/2009- HSMD]

BISHWANATH SINHA, Jt. Secy.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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Item No. 02 Court No. 1

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No. 497/2024

News item titled "Impact of Pharmaceutical toxicity on the environment
and its regulatory aspects" appearing in Current Science dated
25.02.2024

Date of hearing: 06.05.2024

CORAM: HON’BLE MR. JUSTICE PRAKASH SHRIVASTAVA, CHAIRPERSON

HON’BLE DR. A. SENTHIL VEL, EXPERT MEMBER

Respondent: Mr. Mohit Singhal, Adv. for CPCB (Through VC)

ORDER

1. This original application is registered on the basis of an article
titled "Impact of Pharmaceutical toxicity on the environment and its

regulatory aspects" published in the ‘Current Science’ dated 25.02.2024.

2. The news item  discloses that pharmaceutical-induced
environmental contamination needs urgent attention because around
43% of global rivers are facing risks from Active Pharmaceutical
Ingredients (APIs). The continuous emissions are posing potential hazards
to the environment and human health. It also states that discussions on
chemical waste reduction face limitations due to incomplete knowledge
about their toxicity to humans. It discloses that pharmacies sometimes
cannot filter all the chemicals used in pharmaceutical production (e.g.
solvents, active pharmaceutical ingredients (APIs), excipients, additives,
by-products, intermediates, etc.). These chemicals cause ecosystem
imbalances that give rise to chemical pollution in the environment. The

article discloses the causes of pharmaceutical pollution as under:
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Drug ingestion and excretion: When organisms consume
pharmaceuticals, their bodies metabolize and excrete inactive
metabolites as waste products, eventually finding their way
into the environment through urine and faecal matter.

Healthcare institutions disposal: Hospitals and healthcare
facilities contribute significantly to pharmaceutical pollution
due to inadequate disposal practices or contraventions in rules
and regulations of standards.

Drug manufacturing units: Some drug manufacturers
dispose of excess drugs and other used chemicals/by-products
in landfills or flush them, leading to pollution through
wastewater run-off.

Domestication of animals: Drugs fed to domestic animals
are not always entirely metabolized, resulting in the excretion
of excess pharmaceuticals. This leads to the settling of
metabolites in the top layers of the soil (Figure 1).

Agricultural usage: Insecticides and pesticides sprayed on
agricultural products can contaminate the surrounding
ecosystem.

Domestic drug use and disposal: Improper disposal of
pharmaceutical and personal care products by consumers
results in the pollution of streams, groundwater, lakes and
rivers. Pharmaceutical waste, chemical waste, personal care
products and their waste results in pollution in household as
well as in environment.”

It also discloses the types of pharmaceutical pollutants as under:

“1)

(2)

(3)

(4)

Hazardous chemicals: These are chemical compounds or
chemicals that cause serious harm. For example, gases such
as hydrogen chloride, benzene and toluene, or compounds and
metals such as asbestos, cadmium, mercury and chromium.

Non-hazardous pollutants: These are substances found in
the workplace that do not cause any harmful effects to the
employees on exposure. These pollutants may not be
immediately toxic in low concentrations, their cumulative
effects can still have significant impacts on human health,
ecosystems and the environment as a whole.

Chemotherapy waste: Chemotherapy waste include
chemicals from pharmaceutical medications and personal care
products. It includes empty medicine bottles and other
medications.

Inert waste: This refers to waste that is not chemical or
biological and does not react either with any other compounds
leading to accumulation in environment. These compounds are
not biodegradable. Examples are sand and gravel, which are
particularly relevant to landfills because inert waste generally
requires lower disposal cost than biodegradable or
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compostable waste. It includes glass insulation, metal, wood,
etc.

(5) Radioactive hazardous pollutants: Radioactive (or nuclear)
wastes are the products of nuclear power plants, power
plants, hospitals and research facilities. Nuclear waste is also
generated when nuclear reactors and other nuclear facilities
are dismantled and destroyed. There are grouped into two
broad categories: high-level radioactive waste and low-level
radioactive waste. Examples include I-125, F-18 and I-131.

(6) Biohazardous pollutants: Biohazardous wastes (such as
blood, body fluids and human cells), also known as biological
waste, are potentially infectious and considered to threaten
public health and the environment.

4. It also gives the heads and sub-heads showing how

pharmaceuticals enter into the environment by revealing as under:

“Patient usage: The utilization of medications by patients, whether
prescribed or over-the-counter, represents a significant contributor to
chemical pollution. Essentially, a portion of the medications
consumed by patients is naturally excreted, potentially entering the
water systems after undergoing treatment in wastewater treatment
plants. Additionally, pharmaceuticals can find their way into the
environment through various means, such as inappropriate disposal
of medications and discharge from manufacturing wastewater units.
The release of drug compounds into the environment stems from
multiple sources, including direct disposal from pharmaceutical
manufacturing facilities, patient usage, animal excretion,
aquafarming practices and the improper disposal of unused or
expired medications (Figure 3).

Medical institutions: Medical institutions must return unused
medications to the manufacturers or pharmaceutical waste recycling
facilities. However, they are simply recycled or flushed. Thus, the
lack of proper management leads to pharmaceutical waste in
healthcare facilities.

Water treatment facilities: Inefficient removal of pharmaceutical
residues occurs in water treatment plants, primarily attributed to
inadequate design. Similar to the measures taken in water treatment
plants, major efforts are taken to prevent the migration of these
wastes into groundwater sources. Emphasis is laid on waste
removal, employing various methods to impede waste entry into
groundwater and other water bodies. Consequently, this waste is
directed to landfills.

Pharmaceutical waste processing facilities: These specialized
facilities manage substantial quantities of pharmaceutical chemical
waste, producing residual waste even after undergoing processing.
Waste from hospitals and various outlets is transported to these
plants, undergoing efficient processing.
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Human and animal usage: Both humans and animals utilize
medications for immediate disease prevention post-consumption.
However, excretion of these drugs from the body occurs through
processes such as urination, defecation and sweating. Over time,
these pharmaceutical remnants are expelled from the body,
subsequently entering into the environment.

Unused drugs: Unused medications are usually discarded or
flushed down the toilet. These medications eventually permeate the
environment and water bodies, integrating into the ecosystem.

Essential products: Medications serve purposes beyond disease
treatment. Some formulations are used in cosmetics, beauty products
and aromatherapy sprays. When applied to the skin, not all the
components are fully absorbed into the body; some are eliminated
during bathing. Consequently, remnants are left in the environment,
contributing to the accumulation of pharmaceutical waste.

Residences and agricultural lands: Crops cultivated in residential
areas or on farms often undergo applications of pesticides,
insecticides and fungicides. These substances safeguard crops from
bacterial infections, insect infestations, viral threats and fungal
diseases. Additionally, the spray is formulated to enhance crop
growth and overall productivity. However, the usage of sprays lead
to mixture of chemicals into groundwater, contributing to the
generation of pharmaceutical waste.”

S. The pharmaceutical pollution and its effect are disclosed in the

article as follows:

“(1) Impact on fish and aquatic life: Numerous studies have
demonstrated that oestrogen and similar chemicals feminise
male fish, altering the male—female ratio. These substances,
commonly found in birth-control pills and postmenopausal
hormonal treatments, have led to the presence of
hermaphrodite fish species with both male and female
characteristics in the Potomac River, USA. Elevated estrogenic
levels in river water contribute to the prevalence of female fish
near pollution sources, and popular antidepressants have been
detected in the brain tissue of fish downstream of wastewater
treatment plants (Table 1).

(2) Influence on wastewater treatment systems: Antibiotics,
frequently employed in disease treatment, possess properties
that can impact sewage systems and the microbiological
alterations of water. The presence of antibiotics in sewage
treatment inhibits the activity of sewage bacteria and disrupts
the decomposition of organic matter. Additionally, antibiotics
can hinder nitrifying bacteria in the process of treating
wastewater.

(3) Effects on drinking water: Chemicals in pharmaceuticals
may mix with water or be flushed in the toilets after exiting the
body. Mostly, municipal wastewater treatment plants do not
fully eliminate these chemicals and impurities from drinking
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water, necessitating a combination of treatment methods.
Although the levels of these chemicals in rivers and streams
are relatively low compared to standard doses, there is a
growing concern that prolonged exposure could result in health
problems. The potential synergistic effects of these compounds,
particularly endocrine disruptors, pose risks to biological
processes such as growth, development, reproduction and
hormonal control. Studies have raised alarms about the
presence of these chemicals in surface water and groundwater
since the 1990s.

(4) Prolonged environmental impact: Certain chemical
compounds persist in the environment and water bodies for an
extended duration. When concentrations reach a specific
threshold, typically 1 part per million, these chemicals begin to
impact the environment. Some drugs, like antiepileptic
medications, have prolonged effects, while others are pseudo-
persistent, breaking down only after an extended period. This
persistence continuously impacts the environment, with some
substances having about 30% fat solubility, enabling
bioaccumulation and potential entry into the food chain.
Studies in Europe and the US have identified hundreds of
these compounds in groundwater, sewage, treated wastewater
and tap water, underscoring the widespread presence of these
contaminants in various water sources.

(5) Antibiotics: Long associated with irresponsible use in human
medicine and agriculture, antibiotics have also been linked to
contamination from drug production. Studies conducted in
India and China on antibiotic pollution during 2016 and 2017
support this conclusion (Table 1).

(6) Consequences on wildlife: The clean-up of sewage, whether
by humans or chemicals, may affect wildlife as animals
consume water containing these substances or swim in it.
Research on the effects of chemicals on wildlife, while limited
and uncertain, suggests potential significant impacts.
Preliminary findings indicate that antidepressants may
adversely affect their health, while reproductive suppressants
may reduce fish populations in ponds.”

6. It discloses the status of chemical pollution in India in following

terms:

“India is recognized as the third largest pharmaceutical producer on
a global scale, with a substantial presence comprising about 3000
pharmaceutical plants and an extensive range of around 10,500
products. The pharmaceutical manufacturing sector in India is
acknowledged for its significant environmental impact, standing out
as one of the most influential industries in the country. Hyderabad,
commonly known as the ‘API capital of India’, is the hub of the
country’s major pharmaceutical industry. Studies have shown that
local residents consider the groundwater in industrial areas to be
highly polluted with multidrug resistant bacteria. It is estimated that
about 60,000 infants die every year in India due to high doses of
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antibiotics. Antimicrobial resistance is caused by contamination of
water containing antibiotics.”

The article suggests possible ways for reduction of pharmaceutical

as follows:

«

Exploring antibiotic use is a crucial research focus for
prominent entities dedicated to safeguarding public and
environmental health, such as the World Health Organization
(WHO) and the European Commission.

The environmental contamination from pharmaceuticals
presents an intricate and contentious challenge marked by
unclear research, conflicting conclusions, diverse stakeholder
interests and a high degree of complexity.

Allocate resources to public education initiatives concerning the
appropriate disposal of medications, integrating them into drug
recovery programmes.

Implement more stringent regulations to curb drug usage in
numerous healthcare settings, including hospitals, nursing
homes and other medical facilities.

Urgently conduct further research to assess the potential
impacts of these chemicals on human health.

Implement measures to restrict bulk purchases of medicines,
ensuring that only the necessary quantity is available and
potentially mitigating excessive purchases.

Emphasize proper disposal methods for water, advocating
against indiscriminate disposal and instead promoting safe
options such as burning or burying.”

The news item raises substantial issue relating to compliance of the

environmental norms, especially by the pharmaceutical companies.

9.

Power of the Tribunal to take up the matter suo-motu has been

recognized by the Hon’ble Supreme Court in the matter of “Municipal

Corporation of Greater Mumbai vs. Ankita Sinha & Ors.” reported in 2021

SCC Online SC 897.

10.

Since, it is a PAN India issue, therefore, we deem it proper to

implead the following as respondents in the matter:
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(4).
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(6).
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(10).
(11).
(12).
(13).
(14).
(15).
(16).
(17).
(18).
(19).
(20).
(21).
(22).
(23).
(24).
(25).
(26).
(27).
(28).

(29).
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Chief Secretary, State of Haryana.

Chief Secretary, State of Rajasthan.

Chief Secretary, State of Punjab.

Chief Secretary, State of Himachal Pradesh.
Chief Secretary, State of Uttar Pradesh.
Chief Secretary, State of Chhattisgarh.
Chief Secretary, State of Bihar.

Chief Secretary, State of Uttarakhand.
Chief Secretary, State of Jharkhand.
Chief Secretary, State of Meghalaya.
Chief Secretary, State of West Bengal.
Chief Secretary, State of Maharashtra.
Chief Secretary, State of Andhra Pradesh.
Chief Secretary, State of Kerala.

Chief Secretary, State of Tamil Nadu.
Chief Secretary, State of Telangana.

Chief Secretary, State of Karnataka.

Chief Secretary, State of Madhya Pradesh.
Chief Secretary, State of Odisha.

Chief Secretary, State of Gujarat.

Chief Secretary, State of Goa.

Chief Secretary, State of Arunachal Pradesh.
Chief Secretary, State of Sikkim.

Chief Secretary, State of Nagaland.

Chief Secretary, State of Manipur.

Chief Secretary, State of Mizoram.

Chief Secretary, State of Assam.

Chief Secretary, State of Tripura.

Chief Secretary, Union Territory of Delhi.
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(30).
(31).

(32).

(33).
(34).
(35).
(36).
(37).
(38).
(39).

(40).

(41).

(42).

(43).

(44).

(45).

(46).

47).

(48).

(49).

(50).
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Chief Secretary, Union Territory of Chandigarh.

Chief Secretary, Union Territory of Andaman & Nicobar.

Chief Secretary, Union Territory of Dadra and Nagar Haveli &
Daman and Diu.

Chief Secretary, Union Territory of Lakshadweep.

Chief Secretary, Union Territory of Puducherry.

Chief Secretary, Union Territory of Ladakh.

Chief Secretary, Union Territory of Jammu & Kashmir.
Member Secretary, Haryana State Pollution Control Board.
Member Secretary, Rajasthan State Pollution Control Board.
Member Secretary, Punjab State Pollution Control Board.
Member Secretary, Himachal Pradesh State Pollution Control
Board.

Member Secretary, Uttar Pradesh State Pollution Control
Board.

Member Secretary, Chhattisgarh Environment Conservation
Board.

Member Secretary, Bihar State Pollution Control Board.
Member Secretary, Uttarakhand State Pollution Control
Board.

Member Secretary, Jharkhand State Pollution Control Board.
Member Secretary, Meghalaya State Pollution Control Board.
Member Secretary, West Bengal State Pollution Control
Board.

Member Secretary, Maharashtra State Pollution Control
Board.

Member Secretary, Andhra Pradesh State Pollution Control
Board.

Member Secretary, Kerala State Pollution Control Board.
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(51).
(52).
(53).

(54).

(55).
(56).
(57).

(58).

(59).
(60).
(61).
(62).
(63).
(64).
(65).
(66).

(67).

(68).

(69).

(70).

(71).

(72).
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Member Secretary, Tamil Nadu State Pollution Control Board.
Member Secretary, Telangana State Pollution Control Board.
Chief Secretary, Karnataka State Pollution Control Board.
Member Secretary, Madhya Pradesh State Pollution Control
Board.

Member Secretary, Odisha State Pollution Control Board.
Member Secretary, Gujarat State Pollution Control Board.
Member Secretary, Goa State Pollution Control Board.
Member Secretary, Arunachal Pradesh State Pollution
Control Board.

Member Secretary, Sikkim State Pollution Control Board.
Member Secretary, Nagaland State Pollution Control Board.
Member Secretary, Manipur State Pollution Control Board.
Member Secretary, Mizoram State Pollution Control Board.
Member Secretary, Assam State Pollution Control Board.
Member Secretary, Tripura State Pollution Control Board.
Member Secretary, Delhi Pollution Control Committee.
Member Secretary, Chandigarh Pollution Control Committee.
Member Secretary, Andaman & Nicobar Pollution Control
Committee.

Member Secretary, Pollution Control Committee, Dadra and
Nagar Haveli & Daman and Diu.

Member  Secretary, Lakshadweep  Pollution Control
Committee.

Member Secretary, Puducherry Pollution Control Committee.
Member Secretary, Ladakh Pollution Control Committee.
Member Secretary, Jammu & Kashmir Pollution Control

Committee.
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(73). Central Pollution Control Board through its Member
Secretary.

(74). Ministry of Environment Forest and Climate Change through
its Secretary.

(75). Ministry of Agriculture through the Secretary.

(76). Ministry of Dairying and Veterinary Science through the

Secretary.

11. Let notice be issued to the above respondents, except the CPCB
who is already represented through the Counsel, for filing their response
at least one week before the next date of hearing disclosing the
compliance of the norms by pharmaceutical company, the regulatory
guidelines in force, number of pharmaceutical companies in each of the
State and number of such companies complying with norms and number
of companies against whom action is taken for violation of the norms as
also the proposed action for prevention of environment from

pharmaceutical toxicity.

12. Learned Counsel for CPCB seeks four weeks’ time to file the reply.

13. List on 20.08.2024.

Prakash Shrivastava, CP

Dr. A. Senthil Vel, EM
May 06, 2024
Original Application No. 497/2024
DV

10

260



	Method 1694: Pharmaceuticals and Personal Care Products in Water, Soil, Sediment, and Biosolids by HPLC/MS/MS
	Introduction
	Table of Contents

	1.0 Scope and Application
	2.0 Summary of Method
	3.0 Definitions and Units of Measure
	4.0 Interferences
	5.0 Safety
	6.0 Equipment and Supplies
	7.0 Reagents and Standards
	8.0 Sample Collection, Preservation, Storage, and Holding Times
	9.0 Quality Assurance/Quality Control
	10.0 Calibration and Standardization
	11.0 Sample Preparation
	12.0 Extraction and Concentration
	13.0 Extract Cleanup
	14.0 LC/MS/MS Analysis
	15.0 System and Laboratory Performance
	16.0 Qualitative Determination
	17.0 Quantitative Determination
	18.0 Analysis of Complex Samples
	19.0 Pollution Prevention
	20.0 Waste Management
	21.0 Method Performance
	22.0 References
	23.0 Tables and Flowchart
	24.0 Glossary

