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Sectional Committee, MED 37

FOREWORD
(Formal clauses to be added later)

Coal bed methane is the form of natural gas that is adsorbed into the solid matrix of coal. It is
different from the conventional gas reservoirs as the methane is stored within the coal seams
through the process of adsorption. The natural fractures in the coal seams (known as cleats)
provide the major channels for gas flow. The capacity of the coal matrix to hold an amount of
gas depends on the pressure at the constant temperature. The relationship between gas storage
capacity and pressure at constant temperature is known as an isotherm.

CBM gas is produced from the coal reservoir by desorption technique. Methane is produced
by depressurizing the coal i.e. by dewatering from the coal reservoir. The gas production from
a particular coal reservoir will not start until production of water leads to reduction of reservoir
pressure (critical desorption pressure). Initially single-phase flow of water dominates and with
time as reservoir pressure reduces, desorption of gas starts with commencement of bubble flow.
With time, gas rate starts dominating water production, reaches maxima and then gradually
drops. In contrast to conventional gas production, the amount of water extracted declines
proportionally with increasing CBM production. Huge volumes of groundwater are extracted
from the production well to facilitate the production of CBM.

For the purpose of deciding whether a particular requirement of this standard is complied with,
the final value, observed or calculated, expressing the result of a. test or analysis, shall be
rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second
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revision)’. The number of significant places retained in the rounded-off value should be the
same as that of the specified value in this standard.

1 SCOPE

CBM extraction includes generation of quantum amount of groundwater as a by-product.
However in CBM gas production, the primary concern is to knock out the plenty amount of
water. Hence the handling, treatment and disposal of the produced water is a big concern for
the organizations involved in CBM business. Therefore periodically quality analysis and data
monitoring of produced water is necessary. The environment protection act (EPA 1986) is
followed for the handling and disposal of produced water.

2 SPECIFICATION OF TREATED WATER

The specification of treated water is considered in line with the disposal limit of treated effluent
water to the inland surface water (river) as per the Environment Protection rule, 1986 for the

oil and gas drilling and processing facilities.

Specification of treated water is as follows:

Sl. No | Parameter Disposal limit
1. pH 5.5-9.0

2. Temperature 40 °C

3. Suspended Solids 100 mg/l
4, Total dissolved solids 2100 mg/I
5. Zinc 2 mg/l

6. BOD 30 mg/I

7. COD 100 mg/I
8. Chlorides 600 mg/I
Q. Sulphates 1000 mg/I
10. % Sodium 60 mg/I
11. Oil and grease 10 mg/I
12. Phenolic 1.2 mg/l
13. Cyanides 0.2 mg/I
14, Fluorides 1.5 mg/l
15. Sulphides 2.0 mg/l
16. Chromium®* 0.1 mg/l
17. Chromium (total) 1.0 mg/I
18. Copper 0.2 mg/l
19. Lead 0.1 myg/I
20. Mercury 0.01 mg/l
21. Nickel 3.0 mg/l

3 HANDLING OF PRODUCED WATER

CBM gas is produced by dewatering of formation water from the well. In CBM well, water
produced through tubing and gas is produced through annulus. The produced wet gas is initially
passed through a separator for gravitational separation of water-gas mixture. The separated gas

is diverted to the main gas line to the GCS/EPS.
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The separated water from separator and produces water from tubing is collected in well site
produced water storage tank. The stored water is transferred by using a pump to the main water
line to EPS/GCS for further treatment. The main water lines and gas lines from different well
sites are connected to water manifold and gas manifold at GCS/EPS respectively. The wet gas
from the gas manifold is passed again through the gas separator for gravitational separation of
water-gas mixture. The separated gas is diverted to the gas filter at GCS/EPS. The Separated
water from gas separator and produced water from water manifold is stored in raw produced
water storage tank for further filtration.

4 TREATMENT METHOD OF CBM PRODUCED WATER

The stored produced water is treated by using the method of various filtration and reverse
osmosis techniques for other use and disposal.

4.1. FILTRATION OF RAW WATER
The raw water is filtered by following steps:

a

Multi Grade Filter (MGF): It contains with different grade sand media to remove the
suspended particles.

Iron Removal Filter (IRF): It contains sand media with layer of Manganese dioxide.
MnO; reacts with water soluble Fe (Il) and converts into insoluble Fe (I1I) and
precipitated out.

Fluoride Removal Filter (FRF): It contains with fluoride removal media.

Filter water storage tank: Filtrate from FRF will be stored in filter water storage tank.

4.2. REVERSE OSMOSIS OF PRODUCED WATER:

The filtered water is further refined by using the reverse osmosis techniques. Following
sequence will be followed in RO process as

a

Anti-scalant dosing: It is used as a treatment to RO feed water for scale inhibition
and damage protection to the membrane.

SMBS dosing: Sodium metabisulphite (SMBS) is used as treatment for de-
chlorination of RO feed water otherwise it may damage the polymeric membranes
due to chlorine content in water.

Micron Cartridge Filter MCF-RO: It will act as a guard filter to the upstream RO
unit by removing the suspended impurities if any in the RO feed water.

RO high pressure pumps: It is used to pressurize the water to the desired level so that
salts can separate out from the feed stream in downstream membranes.

RO skids (RO 1, RO 2 & RO 3; total 3 numbers): It consist of RO membranes, allied
pumping and valves. At suitable high pressure of the salt side of RO membrane force
the water across semipermeable RO membrane to leave almost all (>99%) of
dissolved salts behind in the reject scheme. The Purified water stream is called
Permeate & water containing dissolved salts is called Concentrate. RO | skid
concentrate is fed to RO |1 skid & concentrate of RO 11 skid is fed to RO I1I Skid.
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Permeate from each skid is connected to a common header. Conductivity meter
measures the conductivity of the permeate water.

pH dosing to the permeate: Chemical dosing is done for the correction of the
predetermined pH at permeate header. pH meter measures the pH of permeate water.
Treated water tank: Permeate of all three RO skids is connected to a common header
which is directed to treated water tank.

5 UTILITY AND DISPOSAL OF TREATED WATER

CBM produced water can be utilized in other various purpose. The unused treated water
is disposed of by many ways as:

a

The treated water can be utilized for HF jobs, workover operations, fire tender etc
for the operational use.

As per the environment protection rule, 1986 the treated water can be disposed of by
re-injection into the abandoned well below the depth of 1000 m.

The filtered produced water can be disposed of through evaporation from
evaporation tank at GCS/EPS by using sprinkler.

The produced water can be disposed of to the river after treatment.



