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PART 1 (Importance of the manuscript) 

	
	Comments of the Reviewers
	Author’s Feedback 


	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may 
be required for this part.
	This manuscript addresses a significant environmental challenge: crude oil contamination and its transport through the vadose zone towards groundwater. By employing dimensional analysis to develop a predictive model for Total Petroleum Hydrocarbons (TPH) concentration at depth, the study offers a potentially practical and less computationally intensive alternative to complex numerical models like HYDRUS. The comparative analysis of contaminant transport behaviors in sandy versus loamy soils provides valuable insights for risk assessment and the design of targeted remediation strategies, highlighting that soil texture is a critical controlling factor.
	


PART 2.1 (Objective Evaluation)

	
	Rating of the Reviewers
	Author’s Feedback 

	1. Is the title clear and appropriate for the study? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4 (Good)
	

	2. Is the abstract of the article comprehensive? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4 (Good)
	

	3. Are the keywords appropriate and useful?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5 (Excellent)
	

	4. Is the background information of the paper sufficient and well organized?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4 (Good)
	

	5. Are the research objectives/hypotheses clearly stated?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4 (Good)
	

	6. Is the literature review relevant and up to date?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	3 (Satisfactory)
	

	7. Is the research methodology appropriate for the study?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	2 (Needs Improvement)
	

	8. Were ethical issues properly addressed (if applicable)?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	N/A
	

	9. Are the results presented clearly? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4 (Good)
	

	10. Are tables and figures clear, relevant, and necessary?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable


	4 (Good)
	

	11. Does the discussion relate findings to existing literature?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	3 (Satisfactory)
	

	12. Are the conclusions supported by the data?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	3 (Satisfactory)
	

	13. Are the limitations of the study discussed?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	2 (Needs Improvement)
	

	14. Are the references relevant and sufficient (in number)?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	3 (Satisfactory)
	

	15. Is the manuscript written in clear and understandable language?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	4 (Good)
	


PART 2.2 (Subjective Evaluation)

	
	Reviewer’s comment

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Is the title of the article suitable?

If your answer is NO, please provide a brief, clear suggestion for improvement.

	Yes. The title accurately reflects the study's core focus on modelling crude oil transport in the unsaturated zone.
	

	Is the abstract of the article comprehensive? 
s
If your answer is NO, please provide a brief, clear suggestion for improvement.

	No. The abstract is informative but lacks a critical piece of information: the key limitations and assumptions of the model (e.g., ignoring chemical reactions, biodegradation, and assuming steady-state flow). Mentioning these would provide a more balanced and scientifically rigorous summary.
	

	Is the manuscript scientifically correct? 

If your answer is NO, please provide a brief, clear suggestion for improvement
.
	No. While the experimental data and modelling approach have merit, a major scientific concern needs to be addressed. The study uses water permeability (k) measured via a falling-head test to model crude oil transport. Crude oil is a non-aqueous phase liquid (NAPL) with different viscosity, interfacial tension, and wettability compared to water. Using water permeability as a surrogate for oil permeability is a significant simplification that is not adequately justified. The authors should discuss this as a primary limitation and ideally use oil permeability or a relative permeability concept. Additionally, the random compaction to achieve varying permeability values introduces an uncontrolled variable, making it difficult to isolate the effect of depth from the effect of compaction on permeability and TPH transport.
	

	Are the references sufficient and recent? 
(YES or NO)

If your answer is NO, please provide clear suggestion for improvement.

	No. The literature review is relevant but could be strengthened. More recent references (post-2020) on dimensional analysis applications in unsaturated zone contaminant transport and on the specific comparison of NAPL vs. water flow in porous media would be beneficial. For instance, the discussion on loamy soil's complexity could be better supported with recent studies on preferential flow and soil structure heterogeneity.
	

	Are there ethical issues in this manuscript?
(YES or NO)

(If yes, kindly please write down the ethical issues here in details)

	No
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