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	IND
	Thank you for this opportunity to comment on the inclusion of NERs in the REACH (and soon CLP) P/vP assessment. Before I answer the question on which proposal seems the more fit-for-purpose, I have a set of scientific comments explaining why, in the state of actual knowledge, I believe that NERs should not be included in the P/vP assessment.

Why NER-type I should not be included in the calculation of the half-life of the parent compound Annexe XIII of REACH regulation states that, when available, the “degradation half-life” must be compared to the P/vP criteria. OECD TG 308, which is regulatory binding since it is part of the test methods listed under regulation EC 440/2008 clarifies the definition of the degradation “half-life” under its annex II: “Half-life, t0.5, is the time taken for 50% transformation of a test substance when the transformation can be described by first-order kinetics; it is independent of the initial concentration”. The term “transformation” is used, which means that the half-life to be accounted for is the primary half-life. NER type I is not bioavailable. Degradation of the NER-type I chemical can only occur after it is released from the soil organic matter (SOM). Thus, it is well established that NER type I and the free parent cannot have the same half-lives. NER-type I half-lives are expected to take years to decades (i.e., NER-type I are all vP) while degradation of the same compound in its free form may take days or weeks (not P/vP). Therefore, summation of the extractable parent and NER-type I to calculate an integrative half-life does not make any scientific sense.
The model would fit the degradation curve solely by chance. To reconcile the scientific reasoning, NER-type I half-lives should be used on their own.
However, NER-type I half-lives are mostly driven by the half-lives of the soil (or sediment) organic matter (SOM) degradation, which is known to take years to decades. Therefore, any compound that forms even minute amounts of NER should be considered very persistent. It should be noted that this half-life is not an intrinsic property of the compound, but mostly an intrinsic property of the SOM (i.e., an intrinsic property of the sediment or the soil). It is therefore questionable whether NER formation really reflects an intrinsic property of the substance, as demanded by REACH regulation. To sum-up, NER type I are very persistent. If they are to be included in the persistence assessment, then any compound forming NER type I should be considered very persistent, either itself and/or its degradation products identified in the NER type I. In other words, if we listen to both the science and the regulation, 99% of the chemical space is very persistent.

Why including NER-type I in the P/vP assessment leads to endless testing 
Let’s assume proposals 1 or 2 are endorsed (the sum “free compound + NER type I” is considered valid for HL calculation purpose). Let’s assume you need to quantify the parent in the NER-type I to conclude on P/vP. Let’s assume you conclude that NER-type I does not contain any trace of parent compound and you can conclude the parent is not P/vP. Fine. But which compound are in the NER-type I then? These are necessarily degradation products. Annexe XIII of REACH tells you that PBT/vPvB “identification shall also take account of the” […] “relevant transformation and/or degradation products”. In addition, annex IX of REACH requires the registrants to identify the degradation products of their substances.
Therefore, you must identify the degradation products present in the NER-type I and assess their P/vP property. Let’s assume you manage to identify the degradation product and conclude NER-type I is formed by 100% degradation product “A”. In the free phase, you do not find the degradation product A (< LoD), maybe because it degrades within days, or because the major part of it is under its NER-type I form. In both cases, the half-life will be the half-life of the NER-type I, i.e. several years. A further simulation test will be needed to determine the true half-life of A, which is a lengthy and costly additional burden. In addition, most of the time, NER-type I will be composed of many degradation products, all of which could have estimated half-lives far above the vP criterion for the same reason as mentioned before (no degradation product found in the free phase and thus degradation product half-life = NER-type I half-life = SOM half-life > years-decades). Again, further simulation tests will be needed to determine the true half-life of these degradation products, which could themselves yield other degradation product under NER-type I form. This would be a never-ending exercise. Can we afford this? Does it really improve the protection of HH and ENV? While this is at the core of REACH, these are scientific questions that have never been openly discussed. I note that during the workshop, nobody objected that NER-type I are not bioavailable. Therefore, considering NER-type I on equal concern with the free compound is highly disputable.

Why including NER-type I in the P/vP assessment introduces significant inconsistencies in the P/vP assessment 
As mentioned above, NER-type I take years to decades to degrade because they are mostly driven by the SOM half-life. Therefore, any compound that makes even minute amounts of NER-type I should be considered a forever chemical, regardless of the degradation half-life of its free form. In the end, most of the organic compound would probably end-up vP, either themselves or by at least one of their degradation products. In the end, modelling degradation of the free form over time (i.e. degradation rate vs NER-type I release rate) would probably yield a better picture of the potential PBT/vPvB hazard.

Why NER-type I is not scientifically fit for purpose for regulatory P assessment 
When P/vP HL criteria were laid down under annex XIII of REACH, the legislator did not have in mind the inclusion of NERs in the HLs. These HL criteria were initially derived from a set of POP compounds identified P/vP on the exclusive basis of monitoring data. Then, degradation studies performed at room temperature (i.e., 20°C) were used to benchmark HL criteria for P/vP assessment. These very old HLs, probably derived in the 70’s, were issued from studies using no radio-labelling and (probably) no mass balance check. In fact, these were disappearance HL and not true degradation HL. Therefore, in these studies, volatilization and NERs were considered a safe sink. Therefore, the P/vP criteria under REACH should implicitly consider that volatilization and NERs are safe sinks. Otherwise, one would have to derive new HL criteria. Now, if the authorities want to include temperature shifting (12°C), true degradation (excluding disappearance) and NERs in the P/vP assessment, and we consider that REACH should keep basing on true science, it is then time to come back to where those cut-off half-lives came from, what was the reasoning and the method used at the time, so that NERs (but also temperature shifting and volatilization) are incorporated in a reasoned and transparent manner in the P/vP criteria of the PBT/vPvB assessment.
Please note that during the last decade, the REACH P/vP assessment has been progressively deviated by ECHA MSC. As mentioned above, the cut-off criteria originally derived from a benchmarking exercise using studies performed under laboratory conditions. The criteria were not derived from monitoring studies (otherwise, the cut-offs would have been much longer). These laboratory conditions were not meant to mimic what happens in the wild (that would be impossible given the billions of microbial ecosystems existing on Earth).
They were meant to study disappearance rates in vitro. Thus, the subsequent P/vP criteria were meant to provide a yes/no answer for P/vP under standard in vitro conditions. The study protocols then technically evolved into the OECD 307/308/309 which are nowadays used for P/vP assessment, but the principle of the methods and the endpoints remained basically the same as in the 70’s studies (disappearance rate and half-lives determination). These are still in vitro tests. In the 32nd ECHA MSC meeting, this initial P/vP construct was deviated when MSC considered that “it is recommended that the test is carried out at a temperature corresponding to real conditions”.
While P/vP criteria were benchmarked at 20°C to provide a yes/no answer, the MSC shifted the experimental temperature condition based on the assumption that the test should reflect “real conditions”, which was an erroneous justification. As repeatedly mentioned by the Board of Appeal in its decisions, testing for PBT purpose is not meant to reflect environmentally realistic conditions. It is meant to provide an objective PBT assessment. To do so, testing must be performed under relevant conditions. I firmly believe those relevant conditions should logically be understood as the conditions used to benchmark the P/vP criteria, including the half-lives calculation methods. By shifting these conditions (temperature, but also volatilization and NERs), the P/vP cut-off criteria are now artificially increased compared to what they were meant to be in 2006.
If one neglect the above, why NER methodology should be enshrined in the European regulation before it is applied in the P/vP assessment During the NER workshop, it was clear that despite the studies met high quality standard, some authority representatives questioned the fact that no parent was found in NER-type I of some experiments performed by Fraunhofer.
With inhouse protocols, it will be easy for anyone to dismiss any results because of personal convictions (or expert judgement as we call it). If the methodology is not enshrined in the regulation (i.e. everyone is bound to trust the results if the study fulfils the validity and acceptance criteria of the regulatory test method), I fear that some arbitrary and inconsistent regulatory decision will be taken. Plus, CROs need to rely on official test methods to implement them in their facilities and carry out robust GLP experiments. No CRO, even renown, has NER specialists in their staff. In 2018, they did not even know what “NER” stood for! CROs already struggle with regular testing of difficult substances. I can’t imagine what this will be with NERs if the methods are not implemented in the regulatory test methods and validated by the OECD. This is the reason why NER methodology, including calculation, should be implemented in OECD guidelines before NERs are included in the P/vP assessment. This is – among other things – a matter of legal certainty.

Discussion on proposals 1 and 2
Why the stepwise approach proposed in proposals 1 and 2 are unpractical from an operational standpoint.
First, I note that the approaches in both proposals are stepwise DURING the course of the experiment. This is unpractical. I recall that the responsibility of the P/vP assessment lies with the registrant, not with the CRO. It is thus the responsibility of the sponsor to choose the adequate step at which the study shall end DURING the course of the study. To do so, the sponsor should be provided with reliable and comprehensive documentation (i.e. a GLP interim study report) from which to take a well-informed decision. This is not possible in practice. First, I recall that CROs draft the study report once all experimental steps have been completed (i.e., once the sponsor has officially communicated to the CRO that he agrees that the experimental phase is complete). They do not issue GLP interim report (nor interim reports) before completion of the experimental phases of the study.
Even if so, a draft report for a simulation test generally takes 4-6 months to be issued. Therefore, the registrant/sponsor will never be able to assess at which step it is adequate to stop the study. A stepwise approach cannot afford such gaps during the experimental phase.
Now that I’ve exposed my reflections on the inclusion of NERs in the P/vP assessment, I’ll answer the questions about proposals 1 and 2. I will now make the hypotheses that one can sum free compound and NER-type I to derived a global half-life and that the approach is practical from an operational standpoint.

Proposal 1
Step 1 and step 2 sound pragmatic. Nevertheless, is there a general agreement on the reliability of the MTB models for all kinds of compartment (sediment in particular) and all types of chemistrie (amines, carboxylates, cationic surfactants, halogenated organics…) ? I doubt so. In addition, the calculation of NER-type III with the MTB is based on measured *CO2 measurement, whose release will depend on which C is radio-labelled in the molecule. It is known that the registrant must label the carbon on the moiety that has the least chance to degrade (i.e. the least chance to produce *CO2).
   Is that accounted for in the MTB model?
Step 3a: the registrant is left with the choice to choose silylation or EDTA for NER-type I quantification. There is no guidance as to which option is the best and why. Yet, during the workshop, it was seen that both methods do not yield consistent results. This raises legal certainty issues. How a registrant can be certain that his choice will be accepted by authorities if the authorities do not officially endorse which option they prefer?
Step 3b: here, DT50 calculation requires experimental quantification of NER-type I and type III. From the workshop, and from my experience, methods for NER-type III quantification are inaccurate and not reproducible. This is solved if one quantifies the compounds present inside the NER-type I (step 3a/4). In that case, NER-type III quantification is not needed. Thus, in all cases I think the more straightforward and accurate method to derive a DT50 is step 3a followed by step 4.
Step 3c: same comment.
Step 4: this step yields the true DT50, i.e. the most relevant to compare to annex XIII P/vP criteria. It is therefore unclear why DT50 > cut-off criterion can’t be refined with step 4 after steps 3b or 3c.


	Response to general comments:
Thank you for your comment. 




We agree that our proposals focusing on the inclusion of the non-extractable parent in the half-life derivation are only one possible solution to address the potential risks arising from the release of the remobilizable part of NER. Indeed, another option would be to consider NER type I per se as (very) persistent. A corresponding proposal will therefore be introduced into the ongoing discussions. Since each substance is different in terms of its propensity to form Type I NERs (substances with high adsorption potential are more likely to form xenobiotic NERs), we do not share the view that almost all chemicals are persistent. This is also true when NERs are considered in the derivation of half-life. If the initial amount is much higher than NER type I, NER type I does not contribute much to the calculation of half-life. And, as for the alternative approach you suggest, the percentage of NER type I that triggers classification as a persistent substance would still need to be determined.




















Further, we would like to emphasize that NER characterization according to the proposals is not “endless”, rather it can be standardized and performed by any CRO equipped with 14C technologies and usual safety measures. It is true, however, that the question still needs to be clarified whether and how to evaluate a degradation/transformation product if it is found in relevant amounts only in the NER type I fraction. 
Every laboratory working with 14C-radiolabelled test substances is familiar with NER determination. It is integral part of OECD 307/308. Without NER determination no mass balances would be possible for most test substances. Reducing a CRO to a laboratory that slavishly follows protocols without thinking about what they are doing would have long since disappeared from a complex market. Standard guidelines are needed to enable laboratories to come to comparable results. This has to be the next step in the process. Methods applied are applicable at each CRO laboratory without problems. This was one of the key targets of the project. 

Response to specific comments
Proposal 1 – Step 1 and 2:
The proposed procedure is step-wise because often not all experimental steps need to be conducted to come to a satisfying answer. Thus, it is a way to save effort and money. How this is organized between registrant/applicant and CRO, and how the contracts need to be made, is a legal issue and nothing we can address here. It should be permanent communication between registrant/applicant and CRO during the study, that is the job of the study monitor according to GLP. In case of NER characterisation no decisions have to be met during the course of the study necessarily. After exhaustive extraction the biological matrix usually disappears and the solid sample can be stored frozen. No changes in the NER matrix are reported during storage so far. Thus, NER characterisation work can be performed after the “standard” study work is finished. This procedure is known from identification of unknown degradation products in a simulation study, though identification work is far more complicated since it cannot be guaranteed that unknown degradation products are stable for storage. So, communication and decision making during a study is a well-known standard process for simulation studies. In addition, NER characterization is expected to become a standard procedure soon after round robin tests have been performed.

The MTB method is based on the conservation of mass and the mass balance, which is undisputed and holds for every system and every chemical. Hence, the MTB method is system and chemistry indifferent. There are a couple of limitations (e.g., the assumption of aerobic degradation), those are known and listed in the discussion paper of the ECHA, please see there.  
It is generally requested that the carbon label is at the least accessible site of the molecule. If only a side chain is degraded, this can be considered by the MTB model, but it will be an exception. Usually, the mineralisation of the complete molecule is calculated, and the underlying assumption is that any C has equal probability of ending up in biomass or CO2; formation of dead-end metabolites can and must be taken explicitly into account (see Brock et al. 2019). A pragmatic solution is to add more labels (let all C be 14C).
We are working on that issue. The MTB paper is one of the first for quality assessment.

Step 3 a and 3c:
A step-wise procedure was suggested to limit costs.  
It was communicated during the workshop, that silylation would be our preferred choice for NER type I determination, but EDTA would also be possible. Both techniques require a pre-test with spiked soil to determine the parent stability and recovery. This pre-test can serve as argumentation for the one or the other method and at the same time as proof for proper recovery of the respective test substance. We don´t see legal uncertainties.
Experimental determination of type III NER indeed might need some further research. We assume that for most cases MTB calculation should be sufficient – but this still needs to be substantiated.
Step 4 in proposal 1 overwrites all previous steps.
Silylation is the preferred method because it allows ready analysis of the extract whereas EDTA extracts contain high amounts of salt hindering ready analyses.
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	A General comments to put the issue into context
1. For the decision schemes and consequences, there was hardly given room for discussion and a careful review at the meeting and in the following. This applies also for the data presented including important ‘technical details’, also not accessible for public commenting.

2. With no details made available, it is difficult to put things into a context, i.e. whether the outcome of investigations was reasonable. It must thus be unclear as to how much it can be extrapolated from presented examples to a more generalized approach for suitability in P or other assessments.

3. Typically, ‘standard extractions’ in soil degradation studies are performed using mixtures of an inert organic solvent like acetonitrile with water - including steps of Soxhlet and equivalent extraction (microwave). These methods are adapted for extraction efficiency (>90%) from soil to the compound of interest. details beyond. The typical methods are also aimed to not destroy the soil matrix. The extractable portion is regarded as ‘bio-available’ though going conservatively clearly beyond the portion extractable with water only.  Being no more extractable, this serves as strong indication that the residues are well integrated into the soil matrix. Investigations on ‘non-extractable residues’ did not indicate a concern for this type of residues to become bio-available or re-mobile in soil again. The approach presented is therefore, considering its efforts and technical limitations versus potential outcome, overly conservative while there are no indications in published literature that this kind of residues presents a ‘real-world concern’.

4. Particular focus in terms of P assessments should be taken for those chemicals that do not form NER at all, associated with low ultimate degradation to carbon dioxide. Currently, the overall scope of chemical structures investigated looks rather limited based on the information presented at the workshop and given in the references. For example, and in view that the proposals for P evaluation shall apply for any chemical, there seem to have been hardly investigated chemicals that hardly degrade and for those that spontaneously degrade – for both, examples are missing. Also, fast degrading compounds will most likely form NER during OECD 307 tests thus delivering precious information about the scope and applicability of the current proposals.

5. It is thus some general, regular and clear observation in any soil degradation test that NER do form and they do increase in the course of the study caused by microbial transformation processes. In addition, it is then a matter of potential degradates formed, i.e. the pathway with (not necessarily observable) intermediates formed whether mineralisation occurs to a significant extent during the regular runtime of OECD 307 tests of 120 days – or not.

6. Results of extractions beyond the standard extraction have always to be put into context to the structure of the chemical investigated, i.e. it is well known that compounds can and do degrade via formation of phenol- and/or amine/aniline type residues. These are known to strongly bind with slow mineralisation rate. Though Bromoxynil and Isoproturon were investigated as examples here, the result in the context of the approach proposed are disappointing, i.e. there remains a significant unknown portion of NER that still cannot be characterized. The results just confirm that such very strong binding of NER exists and that this cannot be resolved without destruction of the soil matrix. 
However, these phenol/amine type ‘building blocks’ have no more anything in common with the original moieties applied - but since these are extremely integrated into the soil matrix, these are difficult to investigate to draw scientific valuable conclusions whether these are ‘bioNER’ or not. The current approach seems not to be able to resolve this. In view of structural variability of chemicals, the few examples investigated are thus neither typical nor representative for the behaviour of NER for a large range of chemicals. Beyond the fact that the approach proposed does just cause more efforts - the scope of chemicals investigated looks too narrow to draw conclusions that can have a wide impact on registrability of chemicals.

B Specific comments
7. With a lack of detail presented, it must be unclear what the portions of (radioactive?) residues were extracted exactly when applying EDTA/’phosphonate’, ASE/PLE or silylation and what was the outcome in case extracts were analysed for test substance or degradates or artifacts formed. It must be thus unclear whether it is possible to see trends and to draw then conclusions – that validify the approach or not.






8. For both schemes presented, it is unclear to what residue exactly reference is made at the start. (Radio-)Labelled residues or also non-labelled? Are those NER meant that result after standard extractions including Soxhlet/microwave assisted ones? PLE must be performed though the solvent mixture proposed is likely to be inadequate for a large range of chemical structures including the production of artifacts? Is PLE performed at elevated temperature of 100°C or more regarded as extraction method being destructive for the soil matrix?
For precision in quantification and comparability of results, the use of radio-labelled material is the method of choice. In combination with the two previous points, there cannot be assessed actually whether the approaches presented are adequate, suitable or scientific valid/validated or not – simply since there was no opportunity for broader testing.

9. There is nothing specified to which extent chromatographic analysis shall be performed with the various additional extracts (EDTA, silylation, PLE, HCL…) generated (for example, separate analysis or combined analysis?).









10. In case each extract shall be analysed, it is a well-known ‘technical hurdle’ that more destructive extraction methods do result in high matrix load in the extracts – to finally result in hardly interpretable chromatograms. Unfortunately and again, no details were given about the extent of chromatographic analysis and its outcome for such highly matrix-loaded extracts.




11. In particular for well degrading chemicals it is also a common observation that extraction results in general ‘smears’ not attributable to distinct peaks. This observation can be made only when radio-labelled test substance was used – which is not specified in the schemes. The question arises on how such residues ‘extracted’ shall be considered/evaluated though they clearly cannot be assigned any more to the test substance applied or its metabolites?

12. The use of PLE has some history, in particular when it comes to ASE. The latter equipment was introduced for some practical tests about 20 years ago. Unfortunately, the systems had proven not to be stable enough for routine use in the laboratory (issues with control panels, tightness of extraction vessels, slow reaction of service for repair etc).



13. Moreover, the sample size of soil can be an issue, i.e. to investigate soil samples that have a weight of 50 to 100 g dry weight of soil. This does require comparatively large sizes and apparatus used for extraction including the use of kieselgur to help filtering. Again, this is part of specific technical details that need to be resolved/investigated for their practicability as a routine in the laboratory before being implemented as a must in NER characterization.


14. Conclusively and overall with the significant lack of detail, round robin tests would be helpful to gather more insight whether the various proposed extractions are suitable and feasible in the context of NER investigation and evaluation.

15. Once the details were resolved and specific investigations were performed on a broader basis at the technical level, this could allow for putting the results into context of approaches like ‘bioNER’ or others to be then suitable for P and/or assessment of the degradation rate in aerobic soil.

Overall conclusion:
With a lot of details in procedures and their outcome including technical feasibility missing or not tested on a broader basis, so far, there cannot be given a valid comment as to whether the approaches/proposals presented are at all scientifically justified or not.
	Thank you for your comment. 
With respect to the general comments (1-6) we would like to refer to the FAQ at our website as well as the ECHA discussion paper. 
Regarding the specific questions on methodology, we would like to point out that a publication with all experimental details on the silylation procedure is in progress.
































































Response to specific comments:
7. All detailed data are given in the project report. No common trend can be seen from these, except that the amounts of parents released by silylation and EDTA are quite similar. However, during silylation there is a chance that trapped parent or primary metabolites are released by cleavage of organic macromolecules. In EDTA extraction, these components can also be released. However, here only the dissolution of molecular aggregates takes place, which are held together by divalent metal cations. Therefore, the chance that biocomponents are also released is very high. So, one could rather estimate that in the EDTA extraction everything that is not parent or primary is probably organic, if the MTB indication predicts bioNER. 

8. The issues raised are addressed in the introductory notes of the proposals as well as in the FAQ.












9. If a substance specific analysis is intended (step 4) this should be performed for each sampling point at least. Separate analysis of the two replicates is of advantage to recognize potential outliers. If no specific analysis is necessary, no chromatographic separation is needed. Basically, analytical methods for parent and known degradation products are available from the simulation study that produces the NER. So additional effort is low. It is of course advantageous to analyse the NER type I extract because then, for persistence assessment, only the amount of the parent or relevant metabolite is taken into account, rather than to consider the whole NER type I fraction for P assessment. 
Please, also consider our response to #7.

10. There is no general answer since chemical analysis is not only driven by the sample matrix but also by the test substance itself. Matrix might interfere or not – this cannot be predicted. In fact, silylation extracts are not so “terrifying” as commonly thought. They are clean extracts in volatile organic solvent – so easy to change solvent or to clean up. Radio-TLC is also a good choice for those extracts. From our experience EDTA-extracts, which represent basically aqueous solutions, are far more challenging to analyse due to the high salt load.
Please, also consider our response to #7.

11. The use of isotope-labelled test material is mentioned in the introductory note of the proposals.






12. This might be true for the old “150” system. The actual “350” system works reliable and reproducible in our laboratory. However, there are other instrumentation on the market (Büchi) for those who don´t like Thermo ASE. That’s why we use the term “PLE” and not “ASE”. Also the Büchi speed extractor works fine and one gets reproducible results.

13. In laboratory routine it can be operated with sample aliquots. This is done for combustion analysis since decades (max sample size: 250 µg). In the study we worked with aliquots of 5 g for the extractions. This is anyway necessary because after silylation the matrix is lost and if the entire sample would be used, no EDTA (as a second option to differentiate NER type I and NER type II) or HCl-hydrolysis (as an option to determine NER III) would be possible. 
Also bioNER can be done with 5 g. 

14. Yes, we support this suggestion.
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	[bookmark: _Hlk85715433]In proposal 2, it is stated that persistence DT50 values derived according to this proposal may (after further considerations) also be used for (environmental) risk assessments. As already highlighted during the web conference, we want to stress that environmental exposure models usually consider soluble and easily available substance fractions only (i.e., substances in the “equilibrium phase”) and, therefore, must not be fed with DT50 values including significant amounts of not easily available fractions such as Type I NER. In practice, all models used for pesticide exposure assessment at this time consider such “equilibrium phase” concepts only (albeit non-equilibrium fractions, e.g., due to aged sorption are more frequently accounted for). As a consequence, substance parameters such as DT50 and sorption have to be in line with such an “equilibrium phase” concept. It is of course not possible to give a one-and-only extraction procedure, which exactly differentiates between the equilibrium phase and the non-equilibrium phase including immobile fractions (which are finally part of the NER). However, from pesticide dossiers we have learned that sequential extractions with organic solvents/water mixtures avoiding harsh conditions (e.g., strong acidification, heating, etc.) apparently come close to this expectation. It may be noted that the 90 % recovery requirement, given in OECD 307 and OECD 106, is somewhat counterproductive in this respect, particularly if quite harsh conditions are needed to fulfil this basic requirement. On overall, we are of the opinion that persistence and modelling DT50 have to satisfy different regulatory and scientific expectations, requiring different extractions methods in many cases.
[bookmark: _Hlk85715510]Persistence endpoints including harsh extractions releasing significant NER fractions are considered inadequate for exposure modelling, unless these models do not explicitly account for such NER fractions. The wording in proposal 2 may be adopted accordingly.
	Thank you for your comment. 
Our proposal was just based on the pragmatic intention of not creating a series of different half-lives for different purposes, thereby making the assessment process even more complex than it already is. However, we agree that the half-lives generated in this way are not consistent with the assumptions underlying current exposure models and are open to criticism and other suggestions. In principle, there would be methods to determine release rates for Type I NER. However, these would still have to be tested and verified. First, however, there should be a general discussion among the authorities as to whether NERs should also be considered in the exposure assessment.

	4
	Authority
	Thank you to give us the opportunity to comment your proposal to solve the NER identification issue. At first, we really appreciate the work and the presentations that we have the last workshop. Please note that the following comments have been written by scientists and regulators (from France) implied in different regulations.

As general comments, we think that your proposal should be better related to the results which have been presented at the workshop. Are these results been published? Moreover, it is still difficult for us to see if these proposals can be applied to different kind of substances, considering that only five substances were tested according to the presentation made during de workshop.
Moreover, we acknowledge that these proposals could be really helpful to solve several NER/(v)P issues and that several relevant options are proposed to reduce the workload. Nevertheless, we wonder if it is easy to apply and how much feasible it is; according to one of our external expert, working in laboratory, procedure with too many steps, could bring technical and applicability issues. We recognize that actual studies often contain the fractionation humin/fulvic acid/humic acid, which could be replaced the extraction steps in the proposals. However, this humin/fulvic acid/humic acid step is usually carried out at the end of the test. We guess that NER identification would be needed at more sampling time to derive reliable DT50 for higher steps approach. Besides, our expert reminds that sterile controls could bring relevant information which could help to choose the best strategy to investigate the NER issue, and limit the number of extraction steps. To explore these different points, we would recommend testing the approach in the frame of case studies/work examples.
In the context of plant protection regulation, the use of silylation/EDTA extraction/acidic hydrolysis to characterize NER residues are not a conventional approach. Also, the first extraction step as described (100°C and 100 bar) may not be a common standard approach. Comparison of existing methodology could help the reader to state on the accuracy of such methods.
In the majority of existing studies, the data are not in line with this methodology.

Regarding the two proposals, we think that both have interesting options and could be combined. An amalgamated proposal from proposal 1 and 2 could be proposed to avoid a huge amount of additional work. As an example, Step 1 of both proposals could be considered simultaneously to exclude most of active substances: DT50 based on ExtrParent > tcrit. can directly identify vP substances, while DT50 based on ExtrParent + NER total < tcrit can directly identity “not P” substances. Then further work needs to be performed to characterize NER only for substances which P status could not be directly stated in a “worst case approach” at step 1.
However, the step 1 of the proposal 2 does not cover all situations, which can differ depending of the regulation. Indeed, for the Reach regulation, if the substance is not B/vB (and not M/vM), it is not necessary to conclude on P.
For plant protection and biocide product, when the T criterion is fulfilled, the P status should be solved, whatever the B status (substitution with two fulfilled criteria). This preliminary step should be mentioned before the step 1 of the second proposal. Nevertheless, we agree that this preliminary step has to be applied before further investigations on NER.
We prefer to use the MTB approach as a screening tool, as proposed in the second proposal. Nevertheless, please note that it is not always obvious to find the enthalpy of Reach substances, which is necessary to apply the model.
More information on the validation/acceptability of this model at the EU level should be reported.

The 1st proposal has an additional step (Step 3 a, b, c) which could be valuable in some specific cases. The proposed thresholds (80/20%) should probably be more justified. Moreover, could you please more explain the 0.5 BIONER in step 3b? Could this default value be replaced by another one based on MTB results?

Finally, we guess that you expect mainly technical comments, but we would like to remind other regulatory issues which are still occurring and linked to this topic.
At first, we wonder how to deal with data which have been generated before the validation of the proposal. Moreover, it should then be discussed how to apply these approaches in the case of plant protection substances, for which we still need a harmonization of P assessment. For instance, question may be raised on how to deal with field DT50, which are required and considered for plant protection substances showing certain persistence (>60 days) in laboratory study. Field-testing samples are not fit for NER identification (not radiolabelled), and this is not considered in the proposed approach. The requirements of the distinct regulations could be a driven factor to elaborate the final proposal. All stakeholders imply on the issue should be considered. Regarding the DT50 estimation, the authors underline that the worst-case approach « …focuses mainly on the decision persistent/very persistent (P/vP) or not persistent (not P) with less relevance of the specific calculated DT50 values as there are not needed for further assessment.”. However, it should be foreseen that the derivation of DT50 could be not straightforward especially for bi-phasic kinetic model. This could affect significantly the estimated DT50 and the outcome on the conclusion of the P Criteria. Clarification on the methodology to follow to derive reliable DT50 should be discussed further (e.g. EFSA/FOCUS documentations).

Additionally, we also need to clarify how to take into account of the NER for the exposure calculation and risk assessment. At last, the assessment of degradation products should also be taken into account by these new approaches; indeed, degradation products are taken into account for the P criterion according to the R11 guidance.
	Thank you for your comment.
A report containing all results will be prepared and published at the UBA homepage at the end of the project. The link will be shared as soon as the report is available. 
Of course, the entire range of chemicals or eventualities cannot be covered in such a project. However, this is generally the case with method or guideline developments. However, on the basis of the five investigated substances, it could be shown that the approach basically works. Furthermore, the methods can be performed at each CRO without any problems as this was one of the key targets of the project.
NER characterization work may be performed after completion of the "standard" study work using reserve samples/aliquots. 
Humic acid/ fulvic acid fractionation has generally been performed above a certain NER percentage without providing significant information on whether they pose a potential hazard or not. Our proposals include e.g. even the possibility of waiving any further NER characterization, if it can be demonstrated that DT50extractable parent + total NER is below the P-trigger. The decision on the depth and type of NER analysis and characterization (determination of total NER > NER type I > parent in NER type I or calculation of xenoNER via determination of bioNER) is the responsibility of the registrant/applicant and should be based on the information from the pre- and main-study provided by the CRO.
Regarding your questions on the extraction procedure and methods tested in the project, please also consider our responses to the comments above (#1-4). As a next step, we see the need to address description of the extraction procedure by revising the current OECD guidelines (OECD 307/308) or adding an appropriate addendum. A robin test would also have to be performed for this purpose.

With respect to the specific comments to our proposals we will consider your suggestions in the revision of the decision schemes. In the following, please find our answers on specific issues:

MTB-approach: It is correct that the Weizman equilibrator (http://equilibrator.weizmann.ac.il) does not work for all substances. There are a number of possible solutions, if this problem occurs. 
i) The estimate can be done for a similar compound, for which ∆G is available.
ii) An alternative estimation tool (Molinstinct or others) is used.
iii) Yield or ∆G can also be measured.
iv) The estimation error of bioNER is only little affected by setting the Gibbs energy of formation of the substance to 0 kJ/mol, as recently shown in Brock et al. (2017). 
v) Another solution of the problem is to choose a default yield of Y = 0.3 which is an average value (in the upcoming Trapp et al. 2022). In fact, the result of the bioNER estimation depends more on the measured CO2 than on the estimated yield.

(80/20%) thresholds: These trigger values were chosen from a practical point of view (<20% bioNER or < 20% xenoNER, thus no need to determine these fractions), but have no scientific justification. It is just to decide on which method makes most sense to do next.

0.5 bioNER: It is assumed that half of the experimentally determined bioNER is in the silylation extract (and the other half is in the remaining matrix). We have no better solution to the factor 0.5 in the term "0.5 bioNER" at hand for now. The replacement of experimental bioNER by MTB is always an option, but we have not discussed it for this step.
The 0.5 default value can be replaced by another factor if there is a proper reason. A pragmatic alternative to the 50% factor would be, to apply the bioNER percentage of NERtotal, determined by HCl hydrolysis, to the two fractions NER I and NER II, determined by silylation or EDTA extraction.

NER in exposure calculations and consideration of relevant metabolites: Please, consider our response to comments #3 and #1.
Beside this, the further regulatory issues are valid but have not been subject of this project. Nevertheless, we agree that these questions need to be clarified in the next step.

	5
	IND
	The presented proposals use the results of OECD 307 studies as basis for persistence assessment. These studies represent conservative worst-case conditions since they exclude several processes which are relevant under natural outdoor conditions (maintenance of biological activity, dynamics in temperature and moisture). Due to their conservativeness the OECD 307 study type allows the exclusion of persistence if the derived DT50 is below tcrit, but it is not applicable to confirm persistence. Consequently, instead of "Substance is P/vP", the following wording would be appropriate: "Substance is potentially P/vP", which would trigger further experimental work and/or additional modelling to get more weight of evidence.

Major experimental difference between the two proposals is the different approach when the MTB-bioNER is below 80%. This is treated as one fraction in proposal 2 and as two fractions (<20%) and (between 20 and 80%) in proposal 1
- which makes proposal 1 more complicated.

Proposal 2 appears to be simpler and more straight-forward. Instead of subtracting from a maximum residue parts, it proceeds by adding stepwise contributions to a minimum residue (ExtrParent). However, if the trigger is not passed in step 1, the substance is not necessarily vP. "vP" should be substituted by "P/vP". And at the end of step 2, in case the trigger is not passed, process should continue with next box "Determination of parent in Type I NER", instead of declaring the substance already P/vP => Box with classification "P/vP" should be deleted, as experiments need to be continued anyhow.
	Thank you for your comment.
According to the REACH Guidance R.11 conclusion about persistence/non-persistence of a substance is mainly based on the results of a simulation study only. Further information, e.g. from field studies can be used in a Weight of Evidence (WoE), however, they do not represent higher-tier studies in the sense that their results would override other (lower-tier) results.

All other points raised will be taken into account when revising the proposal schemes.  







Only if the vP-Trigger is passed no further testing is necessary. If the substance is only P in step 1 it might get vP considering also the relevant NER portions and thus in this case step 2 and 3 should be followed. 


The flow chart tries to be open for different options: if determination of parent in type I NER is technically not feasible, you can stop at the end of step 2 (DT50 extr. Parent + Type I NER) with the decision not P, P or vP. But if possible at all, the next step (3) should be to identify the parent in NER Type I extract for calculation of the corresponding DT50 based on ExtrParent + Type I NERParent . 
Eventually the choice would be yours to narrow your persistence assessment further down or not if your conclusion is P or vP at the end of Step 2. That would depend on the task at hand. It is probable of course that one would not be content with this conclusion and moves on to the next box as you suggest. 


	6
	IND
	If the substance is considered P in a first step (all NER considered as parent), as first refinement the determination of bioNER via MTB method is proposed. Since this cannot be reliably determined for complex molecules, this is most likely not leading any further. As alternatives to be decided by the notifier experimental options should be given: Determination of BioNer, determination of NER type 1 with silylation or EDTA extraction. There should not be a stepwise process as displayed in the flow scheme but alternatively the determination of BioNERs or Type 1 NERs should be possible.
There need to be additional possibilities beyond the OECD 307 study such as field degradation studies or WoE (might not be relevant for industrial chemical but other classes of chemicals such as PPP for which field degradation studies are often mandatory).
	Thank you for your comment. 
We have no indication that MTB-bioNER cannot be reliably determined for complex molecules. On which experiences is this statement based? Please share. See also recent answer to comment #4. 
All other points raised will be taken into account when revising the proposal schemes.  



With respect to the consideration of field studies, please see our answer to comment #5:
[bookmark: _GoBack]According to the REACH Guidance R.11 conclusion about persistence/non-persistence of a substance is possible based on the results of a simulation study only. Further information, e.g. from field studies can be used in a WoE, however, they do not represent higher-tier studies in the sense that their results would override other (lower-tier) results.


	7
	IND
	Extraction methods which include high (boiling) temperatures and pressure are very prone to the risk of creating artifacts. They are in no way representing environmental conditions. Environmental risk assessments however should be done for realistic metabolites. Any artifact, which need to be identified, wastes time and money for notifiers as well as for evaluators and risk assessors.






PLE needs extraction method development either related to substance properties or to soil type. This is time consuming and will very likely lead, if not properly done, to artificial results. Own experiences showed that leaks in solvent pipes of the instrument are common, leading to radioactive contamination in the worst case. Depending on soil type, also clogging can occur.  Soxhlet extraction should be mentioned as suitable alternative as final extraction step to determine extractable residues.
	Thank you for your comment. 
It is not intended to identify unknown degradation products after harsh extraction since it is known that those methods might also destruct the test substance. Thus, pre-experiments are needed to prove that the method of choice does not attack the parent substance or known degradation products (if possible). If it can be shown that the parent substance does react chemically during extraction, this procedure is not suitable to be applied for this substance, because potential release of the parent from the matrix (type I NER) could not be recognized.
For PLE we don´t ask for method development but the suitability of the method should be checked for all extraction procedures. PLE with the solvent of the last e.g. shaking extraction should serve as appropriate final extraction step.
An PLE/ ASE working under common laboratory routine normally does not comprise any work safety issue.
Soxhlet was not tested in the project. So, we cannot argue scientifically to use it or not as we have no data. We assume that Soxhlet as alternative is possible if PLE is not feasible and there are examples that the subsequent silylation of the soil and analysis of the extract is still possible. However, to our knowledge no comparison exists of both technologies with aliquots of the same sample. Nowadays, PLE/ASE equipment is probably available in any CRO.

	8
	IND
	Why is it necessary to implement PLE as final extraction step, if the residual compound is anyway afterwards extracted by silylation/EDTA extraction? PLE increases the risk to destroy the analyte(s), which then is lost for further NER analysis. Since the NER analysis is anyway mandatory to avoid persistence classification, the very questionable PLE (with respect to environmental conditions) should be avoided in order to have a chance for "environmentally relevant" NER analysis.
	Thank you for your comment.
Why does PLE destroy the analytes? They should be extracted already previously and only last traces will be extracted by PLE. Analysis of parent or metabolites is much easier with PLE extracts than with EDTA extracts. 
Please see our response to comment to comment #7

	9
	IND
	Silylation agents are extremely harmful. As such agents are banned and substituted where ever possible for routine analytical methods, EDTA extraction should be used for that step, if necessary.

All hydroxy and amino groups will probably be targeted by silylation. Such molecules will most likely be modified by silylation. It is a common reaction to modify analytes for GC analysis. Furthermore, it can reduce the vapor pressure which makes these molecules even more harmful.  Therefore, EDTA extraction seems to be the more suitable method considering worker safety.
	Thank you for your comment.
There is no doubt that the silylation agent is more harmful than EDTA. However, amounts used are very low and laboratory technicians are well trained working with hazardous chemicals, strong acids or alkali, and laboratories are equipped with technical safety equipment like fume hoods or personal protection equipment. Since all reactions have to be performed in closed reaction vessels, volatility is no concern. Opening of the vessels of course should be done only under fume hood conditions as samples contain radioactivity. A very high environmental relevance of silylation agents used is not reported to our knowledge and the reaction should not provide any exposure of harmful substances to the environment. 
Please, see also our response to comment #7.

	10
	IND
	Proposal 2: There is no initial step to exclude substances that are not P even if the total amount of NER is added to parent compound. The initial step should always follow Proposal 1. Determination of bioNER and silylation/EDTA extraction should not be mandatory to show that a substance is not P/vP as requested in Proposal 2.
The option to determine the BioNERs or Type 1 NERs should always be possible as alternatives for the notifiers and should not depend on the result of the MTB-model with a trigger of 80%.
There need to be additional options beyond the OECD 307 study to show non-persistency such as field degradation studies or WoE (might not be relevant for industrial chemical but for other classes of chemicals such as PPP for which field degradation studies are often mandatory).
	Thank you for your comment.
The first step of the two proposals will be aligned.
The intention behind proposal 2 was to create DT50 values to be used in both P-assessment and exposure calculations. At the moment, it is not yet possible to say which proposal will ultimately prevail. Opinions on this are divided. A discussion on the handling of NER in exposure assessment still has to be held at EU level.
The decision whether to designate BioNER (Type III) or NER Type I is ultimately the responsibility of the registrant/applicant. The 80/20% thresholds are only to be understood as a decision guidance. We will make this a bit clearer in the description. There is no reason, in our opinion, not to accept DT50 values derived on the basis of XenoNER (via BioNER determination) as they are very likely to be more conservative than DT50 based on NER type I in most cases.
With respect to the consideration of field studies, please see our answer to comment #5.

	11
	IND
	MTB calculation difficult for complex molecules; e.g.  free Gibbs energy cannot be reliably determined for most of plant protection products.
	Thank you for your comment.
∆G of the substance is rather insensitive for the final estimated bioNER. It was shown earlier that an error in the ∆G of the substance of interest has only little relevance for the estimated bioNER (the reason is that much more energy is in the product molecules, CO2 and H2O), see Brock et al. 2017. In Brock et al. 2017, Table 8, the MTB-yield of 25 plant protection products was estimated. The authors reported no difficulties. A common reason for wide variations of ∆G values is the use of different reference states (e.g., standard conditions versus physiological conditions), and the same state must be used for products and educts. It is correct that the Weizman equilibrator (http://equilibrator.weizmann.ac.il) does not work for all substances. Alternatives are described in our response to comment #4.

In case the difficulties persist, the authors recently offered to give a workshop where participants can learn the MTB approach.

	12
	IND
	The applied sequential extraction scheme simulates immediate mobilisation of NER without considering time-dependency of the mobilisation process. Thus, obtained DT50 values are not appropriate for consideration in exposure assessment.
	Thank you for your comment.
Please, consider our responses to comments #3, 4, and 10.

	13
	IND
	The DT50 values obtained with the proposed procedures are generally not appropriate to be used for exposure and risk assessment. Guidance on which
DT50 to be used for exposure assessment is provided in FOCUS 2006 (FOCUS kinetics).
	Thank you for your comment.
Please, consider our responses to comments #3, 4, and 10.

	14
	IND
	Persistence for plant protection products is determined by a step-wise approach with field soil degradation studies as higher tier. It makes no sense to declare a substance "persistent" on the basis of laboratory studies with elaborate NER analyses, if a subsequent tier can prove that it is not.
	Thank you for your comment.
Please, consider our response to comment #5
Indeed, the criteria and approach for persistence assessment currently differ between PPP and REACH. However, with the introduction of PBTs/vPvBs as new hazard classes under the CLP Regulation, harmonization of assessment is expected across all legislation, most likely based on the Annex XIII criteria.

	15
	IND
	In common analytical methods for field soil degradation studies, silylation cannot be implemented, which leads automatically to methodologically caused different decline curves.
	In field studies, NERs generally cannot be determined because they are performed on unlabelled test material. 
Please, also consider our response to comment #5 and #14.

	16
	IND
	To discriminate between extractable and non-extractable residues (NER) both proposals require either pressurized liquid extraction (PLE) with a standard solvent mixture or a solvent extraction followed by PLE. For me it is not clear why PLE should be mandatory and preferred over a ‘classic’
sequential extraction using several mixtures of solvents with different polarities and including e.g., a microwave step. Is there any evidence generated by the authors that the PLE is more exhaustive than other techniques? Were any comparative studies using different extraction techniques performed? Of course, it should be kept in mind that the extraction method should not substantially change the compounds themselves or the structure of the matrix.
	Thank you for your comment.
The information requested can be found here Determination of non-extractable residues in soils: Towards a standardised approach - ScienceDirect and in the ECHA´s discussion paper.

	17
	IND
	General remark for Proposal 1 and 2: How is it scientifically justifiable to declare substances extracted under conditions of “pressurized liquid extraction (PLE) with a standard solvent mixture (MeOH, acetone, water 50/25/25 at 100°C and 100 bar if the instrumentation allows)” as re-mobilizable under natural conditions?
	Thank you for your comment.
This mixes up 2 different things. First: the standard solvent mix is only one option, also substance specific solvents can be used! Second: by definition extractable substance is potentially available. PLE has never been assessed as matrix-destructive extraction, it was always allowed in simulation studies. Third: this has nothing to do with NER characterisation or NER hazard determination. We don´t apply PLE to NER but rather PLE is the last extraction step and the residues remaining in the soil are defined as non-extractable.

	18
	IND
	In case that the PLE becomes mandatory, what about the validity of the existing studies? Do all studies need to be repeated which did not use PLE?
Current OECD and EPA test guidelines do not require PLE specifically, but mention other criteria for an exhaustive extraction, e.g. the use solvents of different polarity.
	Thank you for your comment.
With respect to P assessment, we see no need to repeat a study if it is demonstrated that the DT50 value based on the extractable parent and the total NER is below the trigger value, because the part of the parent that could potentially be additionally extracted by PLE is part of the NER. If the DT50 is above the trigger, it is in the decision of the registrant/applicant to perform a new study. If the substance is neither B nor T, a classification as a persistent substance would have no regulatory consequences. So, conducting a new study would only be necessary if there is doubt that the extraction method used in the old study is not sufficiently exhaustive.

	19
	IND
	To my mind the procedure stated in both two proposals is lacking a formal option to bring in the ‘mechanistic’ (or ‘chemist’s eye’) perspective. When reading the website’s “FAQ”-Section discussions, none of them was considering the broader scope chemistry.
E.g. we have cases where route of metabolism clearly shows a larger parent molecule is irreversibly “cleaved in half” to form fully extractable metabolites, and only when these metabolites are further degraded the NER would increase to significant level. Based on the chemical structures of the compounds involved and combined with textbook metabolism knowledge, scientific sound evidence could be provided on why such NER could not constitute a hazard of re-mobilizing parent.
Moreover, we are often testing two or more radiolabel positions (for PPP a.i.s). There are cases where a differential interpretation of the NER observed per label position can give clear answer to the original question.
E.g. label in ring A of the molecule gives high NER whilst label in ring B gives only low NER & NER apparently would not be intact bound parent.
Often additional testing of sterile soils or sediments within aerobic soil or aquatic metabolism studies (OECD 307 & 308) gives a hint to the mechanism of NER formation: e.g., high NER formation in non-sterile soil and low NER formation in sterile soil indicate that NER formation is most likely a biological process and that the NERs probably do not consist of the parent molecule.
Overall, shouldn’t Step 1 of the procedure also ask if there is clear evidence from elsewhere, and provide a shortcut route if there are acceptable arguments?
	Thank you for your comment.
From our point of view, there is nothing against shortening the evaluation for the parent if such indications are present, as described in the example.
With exemption of PPP, all other legislations require a PBT assessment to be performed also for major metabolites. However, it is true that, the question has to be answered of whether and how to evaluate a degradation/transformation product needs to be addressed, if it is found in relevant amounts only in the NER type I fraction. Among other open questions, this is to be clarified in the next step as part of the discussions at EU level.
NER formation in sterile systems should be considered with care, because it is normally heavy sorption or entrapment. Sorbed compounds can also be degraded and thus data from sterile systems should be considered with care. Often NER in non-sterile soil are lower than with sterile soil. As we know from the project, in many cases sterile setups are not sterile!!! In addition, ring labels giving more NER than other labels do not exclude the bioNER formation. If there is no bioNER indication from MTB it can be concluded sincerely but not for higher bioNER formation. Therefore, MTB data can also provide interpretation options for different labels with unknown NER.

	20
	IND
	The proposed methodology (PLE + NER characterization) is lacking sufficient data to allow for an assessment of its general applicability. Are there any plans to proof the validity of the methods, e.g. in a ring/round robin test?
	Thank you for your comment.
As a next step, we see the need to address description of the extraction procedure by revising the current OECD guidelines (OECD 307/308) or adding an appropriate addendum. A robin test would also have to be performed for this purpose.

	21
	IND
	The addition of the NER fraction to the parent fraction in the frame of a kinetic evaluation is conceptionally not anymore consistent with the derivation of a DT50 value in terms of a degradation half-life. In practice, this will lead most likely to more bi-phasic degradation behaviour. Are those kinetic aspects considered in the current discussion?
	Thank you for your comment.
That the inclusion of NER leads to biphasic behaviour is pure speculation. However, we agree that it must be clarified whether in such cases the DT50 should still be derived from the k2. We will take up this question in the following discussion at EU level.

	22
	Authority
	The RIVM would like to thank the UBA for making the two proposals on how to consider NER in the determination of persistency of chemicals. We give preference to proposal 2 but wish to include the first step of proposal 1 as well to create a possibility to stop the persistency assessment (i.e. when the P criterion is not met on the basis of the parent substance and NER together, or based on the parent substance (without NER) when the half-life is above the vP criterion).
In the next step the formation of bio-NER could be considered using the MTB model. The question is however whether this tool should only be used as an indicator of the formation of bioNER or that the prediction is already robust enough to conclude on the fraction bio-NER. For this the reliability and uncertainty of this model need to be discussed further. It is our understanding that when the predicted bio-NER is >20%, experimental confirmation would be needed. The MTB model could, in any case, be used to indicate whether subtraction of bio-NER would have a significant impact on whether the substance will fulfil the P criterion or not. If this is the case, the acid hydrolysis extraction would then become a logic step to obtain experimental confirmation of the fraction bio-NER that is predicted by the model. We do not think the acid hydrolysis extraction should only be done when predicted bio-NER is >80% of the total NER. Also, a lower percentage bio-NER could result in an DT50 value that will not meet the P criterion. For that reason, we believe that the acid hydrolysis extraction as a first step should be a case-by-case decision. Only when the predicted bio-NER is very low, the silylation or EDTA extraction as a first step should be recommended followed by the next steps as proposed.
	Thank you for your comment.
We will take your suggestion into account in the revision of the proposal. The 80/20% thresholds are only to be understood as a guidance. So, the decision, whether to designate BioNER (type III) or NER type I is ultimately the responsibility of the registrant/applicant. We will make this a bit clearer in the description. From our point of view, there is no reason not to accept DT50 values derived on the basis of XenoNER (via BioNER determination) as they are very likely to be more conservative than DT50 based on NER type I in most cases.
In the MTB method, we also see the potential to reduce laboratory testing within the frame of NER characterization. In our opinion, however, the robustness of the tool still needs to be proven and substantiated. We hope sufficient data will be gained over time from studies submitted in the course of future valuation processes.



	
	Authority ECHA
	In general, ECHA highlights the necessity of having options/methods available in relation to NER characterisation (i.e. Silylation and EDTA extractions). As more data on REACH chemicals become available, NER characterisation methods as the ones mentioned in the proposals by DE, can be used with more confidence.
DE proposals include the MTB approach for identifying the relevant NER fractions to further consider them during the Persistency assessment. In proposal 1 the MTB is used firstly as a decisive step (Step 2) and as a screening step (Step 3a) for the further NER characterisation (Type I, II and bioNER). While in proposal 2 the MTB is being used as screening step (Step 2) for the further NER characterisation (Type I, II and bioNER). ECHA notes that while the MTB method can provide useful information is still uncertain how well this method describes the true extent of NER formation. In addition, the use of cut off values proposed in both schemes (MTB-bioNER < 20% and MTB-bioNER ≥ 80% in proposal 1 and MTB-bioNER < 80% in proposal 2) is highly uncertain as experimental data on carbon assimilation for various types of chemicals is still scarce. Nevertheless, MTB could still be useful as screening/supporting tool and not as decisive step to conclude on Persistency during a proposed decision scheme and that the results could be used in parallel as supporting information. ECHA notes that whether the MTB approach is used always the outcome should be confirmed with experimental data.
We understand that PLE extraction method could be used as a terminal extraction method for NER characterisation based on the data from this project. However, this conclusion is likely to be specific to the substances and conditions employed during this project. As noted in the ECHA’s background note other extraction methods might also be applicable depending on the Substances properties. Therefore, it might not be appropriate or feasible to limit the terminal extraction method to only one extraction method (i.e PLE) but allow other harsh extraction methods as well.
ECHA also notes that refinement of the Persistency approach where NER may affect the outcome is an option open to the registrant and the extent of the testing should be defined on a case of case basis. As long as a robust conclusion can be made (Not P, P/vP) then no further testing should be required.
Overall, the proposed approaches are towards the right direction of clarifying further the use of NER in Persistency assessment. We propose that you might explore a combination of the worst-case approach taken in proposal 1 (Step 1) and the step 1 from proposal 2 while you also consider the comments related to MTB above. More specifically on proposal 1:
Step 1: Conservative and follows the current approach described in R.11
From the Proposal 2 you could add here following elements to proposal 1 (Step 1)
• DT50 based on extracted parent > Tcrit
o YES Substances is vP
o NO Go to Proposal 1 Step1
Step 2: MTB approach in estimating the amount of bioNER could be used as a screening tool but not yet on its own to decide that the substance is not P (this step could be used to decide what to do first silylation/EDTA or acid hydrolysis)
Step 3: Thresholds (to be discussed further) based on MTB estimation could be used as described above (Step 2) and deleted from this step (as shown in proposal).
• Step 3a – start with silylation/EDTA and if needed acid hydrolysis
• Step 3b – start with acid hydrolysis and silylation/EDTA if needed
	Thank you for your comment. We will revise the proposal taking into account all comments received.
We agree that the validity of the MTB method has still to be substantiated by experimental data. Therefore, in our proposals, this method is only meant as a tool to give some guidance on the type of NER formed and the choice of extraction method. Please, see also our response to comment 22.
According to the UBA proposal, PLE should be the last step, if a stepwise solvent extraction is chosen. Alternatively, solely PLE with a standard mix (methanol/acetone/ water 50/25/25% at 100°C and 100 bar) according to Löffler et al. 2020 1 can be conducted. Other harsh extraction methods, such as Soxhlet extraction can be considered as an acceptable alternative in cases, where PLE is not feasible because the parent compound is not stable and destroyed during the PLE procedure. In general, we support the mandatory performance and documentation of pre-tests to demonstrate the stability of the analyte against the chosen extraction method or a comparable extraction efficiency of alternative extraction methods compared to PLE extraction. The inclusion of a corresponding clause in the relevant OECD Guidelines (307, 308) would, in our view, be most helpful. The use of an alternative extraction procedure will thus always be a case-by-case decision.
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