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Dear Ms. Dhingra,
With reference to your request for reviewing the aforementioned report, with respect to the data

reporting and waste treatment results specific to mercury, please find attached my general and specific

comments on the report (5 pages).

Regards,

FE

Asif



General Comments

There is no doubt the the activity of waste excavation and treatment is being done with

the best of intentions to safeguard environmental and public health.

However, the results and the report pose certain questions and doubts, that are being

highlighted here from a scientific perspective. Itis highly recommended that these

doubts are alleviated as soon as possible.

It will be most desirable if best practices of analysis and reporting are followed. In

particular, the following information is most needed:

(i) information on exact procedure of experimental analysis for all analysed media

(waste, ash, additives, ash). No information on QA/QC (quality assurance quality

control) is provided.

(i) data on method validation, and all QA/QC results of experimental analysis, and

(iii) a complete mass balance of mercury across the treatment system.

Specific Comments

The following comments will justify why much more details are needed.

I Experimental analysis:

(i)

(a) The procedure for analysis of waste and ash samples is given as EPA -
30508B.

However, the EPA Method 3050B does not list mercury as an analysed
metal (https://www.epa.gov/sites/default/files/2015-06/documents/epa-
3050b.pdf). In fact, an older version (Method 3050) mentions Method
3050 was not suitable for mercury analysis
(https://www.epa.gov/sites/default/files/2018-11/documents/potw-
sludge-sampling-guidance-document.pdf, page 3-9 first paragraph).

(b) Additionally, in the submitted report, the instrument used for analysis
is not mentioned, and QA/QC data is not reported.

(c) Please note that for mercury analysis of solids, methods such as EPA
7473 (https://www.epa.gov/sites/default/files/2015-07/documents/epa-
7473.pdf) or 7471B ( (https://www.epa.gov/sites/default/files/2015-
12/documents/7471b.pdf) would be generally used.

Emission stack measurements: While the name of method of analysis
(US EPA 29) is provided, further details are not given. It is completely
unclear what were the quality control and analysis protocols adopted,
and the results of those analytical checks.
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Please note that these quality checks and data are standard, and good
practices. For example without QA/QC data, any manuscript is not
accepted by peer-review if submitted for a scientific publication.

As the whole matter of UCIL waste is of utmost seriousness, even the raw
data obtained should have been mentioned in the report. Reporting of
these data willimpart confidence in the results on waste analyses and
treatment.

Il Mercury mass balance, and reporting of mercury contents:

(i) Interpretation of mercury contents of hazardous wastes reported in this 2025
report leads to logical inconsistencies.

There are differences in mercury contents of hazardous waste reported in
the 2015 report by CPCB, and 2025 report by MPPCB. All the mercury
seems to have been lost. This has important consequences towards
interpretation of the fate of the entire mercury mass in the UCIL waste:

In the 2025 report, the mercury contents of input feed hazardous waste
(from excavated waste, reactor residue, Sevin residue, Napthol residue,
Semi-process residue) are listed as below detection.

Whereas, the 2015 report by CPCB (“Report on Trial Incineration of UCIL
Waste at TSDF Pithampur” August 13 - 18, 2015) listed mercury (Hg)
contents as:
i. Excavated waste: 152-754 mg/kg
ii. Reactor residue: 261-615 mg/kg
iii. Sevinresidue: 241 -45 mg/kg (was it 45-241 mg/kg, or is there
atypo?)
iv. Naptholresidue: 151-201 mg/kg
v. Semi-process residue: 162-904 mg/kg

If one uses the values on different amounts of different types of waste that are to
be treated, as mentioned in the 2025 report (please refer to Appendix A for a
tabular format):

Excavated soil = 169.6 Mt,
Reactor residue = 30.09 Mt
Sevin residue = 85.2 Mt
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Napthol residue = 17.09 Mt
Semi-processed pesticides = 56.4 Mt

and combine these masses with the mercury contents reported in the 2015

report by CPCB: the total amount of mercury will be (waste amount multiplied by
concentration ranges) in the range 49.18 kg to 221.34 kg.

Now, again, the 2025 report states that none of the residues had detectable

mercury (data presented as not detected). The detection limits are presented as
0.25 ug/L. But is unclear how that translates into mg/kg basis. The method of
analysis is not given.

If 2025 values are correct:

A.

(i) It willimply that all 49.18 kg - 221.34 kg of mercury is lost to the
environment in ten years? This line of reasoning will lead to an
approximate estimate that between 1984 and 2015 (30 years), 147.54
kg to 664.02 kg of mercury (probably more, since initial losses will be
higher and they will reduce as the mercury content decreases) would
have been lost to the environment?

(if) Mercury in contaminated soil is probably not that labile (mobile).
Are there earlier case studies that show so much mercury can be
removed in ten years?

If one were to believe the 2025 mercury contents, then there is
undetectable mercury in the waste; thus, there will be no need to carry
out pollution control activities related to mercury (activated carbon
and sulfur) after waste incineration?

Similarly, it is unclear why one would detect mercury in the discharge
breach ash, which was just at incineration of hazardous waste. While
the report says mercury content belongs to “ashes and residues” a look
at the tables in appendix shows that the measurements were only
made in discharge breach ash.

Mercury content of discharge breach ash should be even lower than of
hazardous waste, because at temperatures above 800 °C, any mercury
would have vaporized and the mercury content of discharge breach ash
should have decreased even more.
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Conclusions

(if) If we use the 2015 values for mercury content of different wastes, then for
trial 1:

A.

10 Mt of hazardous waste will contain 1.53 — 6.88 kg of mercury. Now,
the removal efficiency has been reported as very high. No mercury was
detected in emissions stack. Only discharge breach ash contained 0.1
mg/kg of mercury. Discharge breach ash was in amount 9.17 Mt.
Therefore, it contained 0.917 g of mercury. Now, if there was 0.917 g
(i.e. less than 1 g) mercury in discharge breach ash, and undetectable
mercury in emissions stack, mass balance dictates that the entire
1.53 t0 6.88 kg of mercury is removed elsewhere.

Nothing that activated carbon and sulfur were added to remove
mercury, and they appear to be added before the bag filter, it is likely
that the bag filters will filter the mercury-laden activated carbon +
sulfur treated ash. Thus, all the 1.53 to 6.88 kg will be in the bag filter
ash. Bag filter ash amount is 9.64 Mt.

Thus, mass balance would imply that 10 Mt of hazardous waste
containing 1.53 to 6.88 kg of mercury was incinerated, and the result
was 9.63 Mt of bag filter ash with 1.53 to 6.88 kg of mercury (now,
another hazardous waste). Then, the whole process of excavation and
‘treatment’ becomes questionable as similar amount of similarly
contaminated waste has been produces. Same line of reasoning will be
applicable for trials 2 and 3 also.

Therefore, in the absence of reporting of laboratory procedures and method validation

results, and the absence of a precise flow sheet of operations, and the absence of a

mass balance for mercury flows, the report does not provide confidence in the results

presented or the subsequent conclusions drawn. Thus, itis is highly recommended to

be provided the following information:

(i)

provided.

information on exact procedure of experimental analysis for all analysed media
(waste, ash, additives, ash). At present only method name for stack monitoring is
given, but no further information on QA/QC (quality assurance quality control) is

(ii) data on method validation, and all QA/QC results of experimental analysis, and

(iii) a complete mass balance of mercury across the treatment system.
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APPENDIX A

Table 1. Estimation of mass of mercury in the 10 tonnes of waste, that was incinerated during trial runs.

Mercury content Mercury content Mercury mass, Mercury mass,
(minimum) (maximum) minimum maximum
Waste Amount (kg)* (mg/kg)** (mg/kg)** (kg) (kg)
Excavated waste: 2400 152 754 0.3648 1.8096
Reactor residue 500 261 615 0.1305 0.3075
Sevin residue 800 45 241 0.036 0.1928
Napthol Residue 1600 151 201 0.2416 0.3216
Semi-process
residue 4700 162 904 0.7614 4.2488
Total 10000 1.53 6.88

* Waste Amount is according to ratio of wastes, given in the 2025 report.
** Minimum and Maximum contents of mercury in waste has been taken from waste characterization from the 2015 CPCB report.

Table 2. Estimated mass of mercury in the entire 358.28 tonne waste.

Mercury mass, minimum Mercury mass, maximum
Waste Amount (kg) (kg) (kg)

Excavated waste: 169600 25.7792 127.8784
Reactor residue 30090 7.8535 18.50535
Sevin residue 85200 3.8340 20.5332
Napthol Residue 17090 2.5806 3.43509
Semi-process residue 56400 9.1368 50.9856
Total (kg) 358380 49.18 221.34

* Waste Amount is according to ratio of wastes, given in the 2025 report.
** Minimum and Maximum contents of mercury in waste has been taken from waste characterization from the 2015 CPCB report.
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