Response to Reviewer 1
We would like to thank the reviewer for the useful comments for improvements. We have tried to take into account the reviewers suggestions as far as possible in the revised manuscript. Below is the point-by-point reply to all comments raised:
General
The topic is very relevant. The presented low emission pig housing system is really a promising approach and should be described in more detail.
A scientific article should integrate a scientific structure with aim(s), method, results (supplemented with descriptive parameters) and statistics (variation between days, panellists, sampling points). Results and discussion should be separated.
The aim of the paper was not stated (neither in the abstract nor in the introduction).
The VERA Test Protocol has to be considered for Livestock Housing and Management Systems if emission factors shall be derived https://www.vera-verification.eu/app/uploads/sites/9/2019/05/VERA_Testprotocol_Housing_v3_2018.pdf
Then, a detailed test design, sampling and measurement strategy should be integrated, e.g. fixed case-control approach, case-control in time or a multi-farm approach.
The comparison with the emission factors of VDI 3894-1 or the Styria standard factor as a reference goes too far from the measured conditions and results (without modelling).
 I suggest splitting the article into several articles, for example:
a) Development and description of the emission-reducing husbandry system, taking into account animal welfare,
b) Method and results of ammonia concentration,
c) Method and results of odour recognition by the panellists.
(A comment to dispersion modelling: This is questionable for odour, due to unknown changes between source and impact.)
Response: The manuscript has been restructured by separating the discussions from the results section. We have also outlined our motivation for the comparison with existing emission rates found in previous studies, which comes close to the mentioned multi-farm approach. More details about the emission-reducing technologies are presented in Chapter 2. Unfortunately, the statement about the comparison of emission factors (VDI 3894-1, Styrian standard factor) was not clear for us. 
The VERA protocol is certainly a very useful tool for a comprehensive documentation and quality assurance of mitigation technologies, but it has definitely not been developed for providing a framework for scientific publications. It should be noted that companies planning such types of livestock buildings might later use the VERA protocol in order to get this kind of certificate.
As to the detailed test design: We do fully agree with this general statement. However, it should be emphasized that the livestock building is operated by a local famer, who is also the owner of the farm. Therefore, the suggested test designs could not be applied in this study. The comparison with emission rates found in previous studies for fattening piggeries should help the reader to understand the level of reduction achieved with this type of livestock building. The quoted multi-farm approach also aims at getting emissions rates for different mitigation techniques implemented in various livestock buildings, but it is hardly practicable because of the enormous financial burden when erecting livestock buildings and moreover due to the long planning and licencing procedure, which took several years in our case. 


Details:
Chapter 1: No literature with regard to odour is integrated.
Response: We’ve included a study of Hooiveld et al. (2015), which reports about odour-related health effects due to livestock buildings.
Chapter 2: The description of the fattening piggery should give more information about the layout, the housing elements, surface per animal and zone, total number of animals, live weight on the investigated days, feed intake, amount of straw, frequency of scraping and so on. Additionally the equipment for the different emission reduction measures should be presented with the principles and execution details.
Response: We have added more information about the feeding, animal weight, surface animal and zone, etc. The principles of the mitigation techniques have already been outlined in chapter 2 including a figure illustrating the design of the barn. 
Chapter 3: Some relevant aspects are missing:
a) method of sampling ammonia,
b) method of odour investigation, training of panellists.
Response: We have included more information about the sampling of ammonia in section 3. The method for the odour assessment has been EN 16841-1, which has already been stated in the manuscript. This includes testing the panellists according to EN 13725, which has been mentioned in the manuscript as well. However, we have added information regarding the training of the panellists, which took place prior to the field inspections as required by the EN 16841-1.
Line 159 and 172: Has the sonic anemometer been affected by the building or by the forest? What are the consequences of this?
Response: This is an important question. Wind tunnel studies show different results depending on the building geometries investigated. For example, Burgo et al. (2012) observed reattachment points in the wake of buildings for high-Reynolds number flows at approximately 1.0 times the building height. On the other hand, Sauer et al. (2011) showed relatively large effects on wind speed for buildings placed perpendicular to the mean wind direction. In the centreline of such a building reduced velocities were observed in a neutrally stratified wind tunnel experiment up to 10 times the building height. Based on this study one might expect some influence for southerly winds on the observed wind speeds. The wind direction would not be affected based on the study of Sauer et al. (2011), as flow reversal was only observed at the lowest level near the surface mostly confined to a distance of max. 2 times the building height. It should be stressed that our wind observations were displaced from the centreline of the building by a distance larger than the width of the building in case of southerly wind directions. Therefore, we are quite confident that even for southerly winds no significant influence on the wind speed was present due to the livestock building. Please note that northerly winds (completely undisturbed by any building) were dominat.
Figure 3: The observed wind direction and wind speed is shown during the whole period from Jan to July 2022. An additional Figure would be necessary to show the wind direction and wind speed exactly during the field inspections.
Response: An additional figure has been added in the manuscript.
Chapter 4.1:
The results of odour–hour frequencies could be depicted by panellist, by distance to the pig house, by wind velocity, by the prevailing plume, by colder/warmer season to obtain more detailed information.
Response: The total number of field inspections was 53 as mentioned in the manuscript. It should be noted that the resulting odour-hour frequencies should be representative for the whole period (Jan – Jul 2021). The corresponding 95 % confidence interval is relatively high and shown in Figure 4. Breaking down the odour-hour frequencies by panellists, wind velocity, etc. would necessarily decrease the number of data points for each category. Thus, a statistically meaningful analysis is not possible and not foreseen by the EN 16841-1. The observed odour-hour frequency as distance to the source has already been indicated in Figure 5 by the circles. 
Line 216: Reference to chapter 2 not consistent.
Response: The reference refers to the reduction measures, which are outlined in chapter 2.
Line 230-236: Within this research, the combined odour emission rate cannot be traced back to individual quantitative factors, because the test design does not allow this.
Response: We agree. The individual quantitative factors listed were used during the licencing procedure (as noted in the manuscript), because the livestock building had to get a permit from the local authorities, before it had been built. The intention of this paragraph was to show that the current way of assessing odour emission rates in Styria for such kind of livestock buildings is in good agreement with the odour emission rate found in this work.
Table 2: The comparison with emission factors in literature does not seem appropriate.
Response: It is difficult replying to this comment, because no reason is given for the inappropriateness. The motivation for the comparison was to demonstrate the effectiveness of the implemented mitigation techniques. For this, odour emission rates of other studies have been listed, where no reduction measures or only single techniques were implemented. The comparison did not aim at demonstrating that the odour emission rate of this work falls within measured odour emission rates of other studies using similar techniques. We have added more information about our motivation for the comparison at the beginning of this section (chapter 5 in the revised ms).
Chapter 4.2:
A Figure with wind direction and wind speed during the period from Jan to Nov 2021 is missing.
Response: As has already been stated in chapter 4.2, the meteorological conditions of this period did not differ from the ones during the field inspections for odour. In our opinion, no additional information would be gained from it.
Table 3: The comparison with emission factors in literature does not seem appropriate.
Response: Please, see previous response to “Table 2”.
Chapter 5:
A reduction of ammonia emissions can be stated (without a precise percentage), but not from odour, because of changes between odour source and impact, the modelling is not firm.
[bookmark: _GoBack]Response: We do not agree with this statement. It could be demonstrated by Oettl et al. (2018) that observed odour-hour frequencies based on the EN 16841-1 in the vicinity of a fattening piggery can be modelled correctly (within the bounds of the 95 % confidence interval) if a proper modelling approach (GRAL model) is being used. It has already been outlined in chapter 3 that the GRAL model is fit for the purpose with this respective (please note the corresponding references in this section). 
See also the comment with the information of VERA and the missing reference (General).
Response: Please, see our reply in the “General” section.
The natural ventilation and the perpendicular to the pig house dominating wind direction may be relevant for odour perception in the field (but this is only one situation of the approaching flow). A reduction of odour at the source may not be corresponding with odour impact, because there are many aspects combined.
Response: As outlined in chapter 2 of the manuscript, the GRAL model used in this study is able to provide reasonable odour-hour frequencies. The influence of the livestock building as well as the small forested area nearby has been taken into account by using a non-hydrostatic prognostic flow field model, which has been validated in earlier studies (corresponding references are provided in the manuscript).
So, I propose to make a major revision. The article or the articles should be significantly improved to demonstrate this relevant topic.
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