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INTRODUCTION

The report is presented in accordance with the terms of reference and the calendar plan. The studies were carried out in continuation of the monitoring started in 2014 at the Central Block of the Talakanskoye oil and gas condensate field (hereinafter the Central Block of the Talakanskoye oil and gas condensate field), in 2017 – at the Vostochno-Alinsky subsoil plot, in 2018 – at the Yuzhno-Talakansky subsoil plot (Report..., 2014, 2017, 2018, 2022). The Company performed localization of sludge pits located at the sites of well pads of “Surgutneftegas” PJSC.
The material for the report was the data collected during the field studies (Information Report..., 2024), which provided:
1. The study of the active and upper layers of permafrost, reserves of land resources (location and size identification of the degraded, disturbed lands, soil cover; determination of the causes and forms of possible land degradation and disturbance).
2. The study of the state and the hydrobiocenoses of the surface waters (sampling to determine the composition of water, qualitative and quantitative characteristics of phytoplankton).
3. The study of vegetation cover on routes (description of the main types of plant communities; collection of lichens, mosses, fungi and higher vascular plants herbarium; collection of material for assessing vegetation cover resources; identification and description of the state of lichen, moss and higher plant species listed in the Red Book of the Russian Federation and the Red Book of the Republic of Sakha (Yakutia); area selection of permanent sites to monitor vegetation cover in natural and disturbed plots).
4. The study of fauna (collection of insects to determine the species composition and stocks; identification of rare and protected species of entomofauna; study of amphibians and reptiles and their habitats and stocks identification; registration of birds to identify the species composition of the breeding population; trapping of small mammals on lines; route records of hunting species of mammals, identification of their especially valuable habitats; assessment of the conditions of conflict situations with large predators; identification and mapping of habitats listed in the Red Book of the Russian Federation, the Red Book of the Republic of Sakha (Yakutia) of insect species, reptiles, amphibians, birds and mammals and hunting species; control of permanent accounting sites for monitoring insects, reptiles, amphibians, birds and mammals).

CONCLUSION
The results of permafrost conditions monitoring in the Central Block of the Talakanskoye oil and gas condensate field, the Vostochno-Alinsky and the Yuzhno-Talakansky subsoil plots confirmed that, despite the large number of technical facilities built on the permafrost, there are no large-scale degradation processes. Small areas of permafrost defrosting have been identified after the reduction of the tree layer and near technological facilities.  They are local in nature and do not extend to adjacent undisturbed areas with the permafrost, which primarily indicates the absence of signs of vegetation suppression due to swamp formation of the plots. Analysis of SANTINEL-2 satellite images using visible channels B2, B3, B4, and channels from the near-infrared range B8 confirms the conclusions based on field data that there were no large-scale changes in the state of the active and upper layers of permafrost in the Central Block of the Talakanskoye oil and gas condensate field, the Vostochno-Alinsky and the Yuzhno-Talakansky subsoil plots. No new cryogenic reservoirs or large areas with suppressed vegetation outside the man-made areas have been found. There were no extensive phenomena such as frost heaving, ice-break ground cracking and karst relief. The outlines and state of valley wetland (mari) indicate that the main outlines of cryogenic landscapes had not changed. The majority of the disturbed lands comes from non-permafrost landscapes and are concentrated on the upland type of the landscape. This type of the landscape is the most resistant to various permafrost manifestations. Areas with frozen rock deposits in the bottoms of shallow valleys and valley wetland (mari) overlap only with linear structures, mostly highways, oil pipelines and power lines. Construction of the roads and other technological facilities  that requires back filling is carried out at the round timber flooring, that not only stabilizes the base, but also provides thermal insulation, as well as surface and subsurface water drain during summertime, that allows to avoid an extensive swamp formation. The presence of drainage ditches makes it possible to prevent excessive moisture during thawing of permafrost after logging.
The identified reference points with natural soil types of the Central Block of the Talakanskoye oil and gas condensate field have not fallen into the industrial development zone for 10 years. The soils of the territories adjacent to the functioning facilities of the oil and gas processing complex were not significantly affected either, which indicates that the anthropogenic impact on the ecosystem outside the areas designated for production and auxiliary facilities remains minimal. All the noted changes are minor. There is no positive dynamics of contamination. The main indicators vary within the normal range. There has been a slight increase in the content of nickel, zinc and lead, compared to previous years. The contamination category of most of the studied lands is clean, and the contamination level is acceptable. No changes in the soil properties and the structure due to anthropogenic influence were recorded at all reference monitoring points of the natural landscape of the Vostochno-Alinsky subsoil plot. A slight excess in manganese (1-2.5 MAC) in the areas of sludge pits well pads No. 21, 16, 8 and 5 was detected during the assessment of the disturbed lands contamination within production facilities Land Permit. The remaining sites are characterized by an acceptable contamination category. No significant changes in soil properties and structure due to anthropogenic influence were recorded at the reference monitoring points of the natural landscape of the Yuzhno-Talakansky subsoil plot. A single excess in manganese (1.2 MAC) within well pads No. 8 was detected. Contamination degree of this element at the site is characterized as average. The remaining sites are characterized by an acceptable contamination category. The most violations within the three studied subsoil plots are the result of mechanical damage of soil and vegetation cover under site and linear-site facilities, which means that the physical type of degradation is predominant.

According to the satellite imagery data, the man-made surface formations formed at the sites of complete degradation of natural soil and vegetation cover within industrial construction occupy 13.6% of the total area of the Central Block of the Talakanskoye oil and gas condensate field, 4.4% of the area of the Vostochno-Alinsky subsoil plot and 1.8% of the area of the Yuzhno-Talakansky subsoil plot. At the same time, the increase in disturbed lands for over two years in the Central Block amounted to about 82 hectares, in the Vostochno-Alinsky plot – to 10 hectares. The increase in disturbed lands in the Yuzhno-Talakansky plot for the period 2018-2024 amounted to 529.3 hectares.
The thermal regime in the water bodies is not disturbed; the indicators are within the normal range and correspond to the period of water samples taking. The waters of the Kurtakh river are cooler – of 7°C. The waters of other water bodies are more heated, the temperature varies within relatively narrow limits from 14° to 18°C. The oxygen regime is within the norm. In rivers, the oxygen concentration varies within relatively narrow margins and was 8-12 mg/dm3. In the water bodies of the Central Block of the Talakanskoye oil and gas condensate field, an excess of MAC in easily oxidizable organic substances (1.0-1.5 MAC), color index (1.9-2.9 MAC), difficult-to-oxidize organic substances (2.7-4.3 MAC), total iron (1.4-3.7 MAC), copper (1.5-2.4 MAC), ammonium ion (1.8 MAC for the Nyunyali river [1]) and manganese (2.4 MAC for the Nyunyali river [1], 2.8-3.7 MAC for the Yukteken river, 4.2 MAC for the Nitkan river) was detected. The frequency of MAC exceeding for these components indicates a low level of contamination. The chemical composition of the water bodies of the Vostochno-Alinsky subsoil plot indicated a slight excess in easily oxidizable organic substances (1.0-1.4 MAC), color index (1.6-2.2 MAC), difficult-to-oxidize organic substances (2.3-3.7 MAC), total iron (1.6-3.7 MAC), copper (1.6-3.0 MAC) and manganese (1.4-4.2 MAC). The frequency of MAC exceeding for these components indicates a low level of contamination. In rivers of the Yuzhno-Talakansky subsoil plot, an excess of MAC in easily oxidizable organic substances (1.3 MAC for the Kurtakh river), total iron (1.6-3.7 MAC), copper (1.9-2.4 MAC) and manganese (4.2 MAC for the Kurum river) was detected. The frequency of MAC exceeding indicates a low level of contamination. The identified deviations are of natural occurrence. The accumulation of these components is the result of natural processes such as leaching from ferromanganese, copper pyrite and other ores, and also due to processes of decomposition of bottom sediments. Thus, the river waters are slightly contaminated and are mainly influenced by natural factors. There are no significant interannual changes in the chemical composition.
Diatomeae dominate in the phytoplankton of the studied rivers, which are good indicators of qualitative waters composition.  The analysis of the existing saprobiological data does not show noticeable changes of the water quality. According to S.S.Barinova’s saprobity scale and etc. (2000), it was determined that the waters of the most rivers correspond to the β-mesosaprobic area, which indicates moderate contamination; the Nitkan and the Kadaly rivers are contaminated.  The remaining studied water bodies (the Ruchey-2, the Teshne-1, and the rivers of the Yuzhno-Talakansky subsoil plot) correspond to “clean” waters according to the water quality assessment scale.
There have been no significant changes in the composition and structure of the tree stands in monitoring sites over the years of observation (2017-2024). Noticeable changes have occurred in the forest cover of the studied area. As of 2024, the area of disturbed land increased by 0.1% (the Central Block of the Talakanskoye oil and gas condensate field), 0.2% (the Vostochno-Alinskoye subsoil plot) and 1.3% (the Yuzhno-Talakanskoye subsoil plot) compared to previous surveys. The territories currently consist mainly of forest areas, rather heavily fragmented by man-made facilities. The most disturbed forested areas are the areas formed on the average moist and relatively dry ecotopes, the least disturbed are forest and light forest, bottomland complexes on hydromorphic areas.
At the man-made sites there are primary stages of successional process, including active forest restoration of tree species due to natural seed deposition. Self-healing processes also occur on burned-out forests. There are no significant changes in the typological composition of forests and the characteristics of tree stands in monitoring forest areas. There are some changes in the taxation indicators of tree stands, which lie within the variability of characteristics and permissible measurement error, and in the reserves of raw materials of some types of plant resources, which is mainly associated with the biological periodicity of the development of generative organs (berries, fruits, fruiting bodies) and the weather conditions of a particular year. An impact on the populations state of the species listed in the Red Book was not revealed.
The herpetobiont fauna of the studied plots includes representatives of 4-8 arthropod orders. As in previous years, the dominant group consists of ants, spiders, beetles and bedbugs. The highest density of soil invertebrates, mainly due to the high number of ants, is observed in disturbed areas with willow herb predomination in soil, the lowest density – in mixed grass-sedge tussock bog and anthropogenically disturbed gramineous plant communities. The increased dominance of ants over the other components of the herpetobiont arthropodofauna, mainly due to xerophilic species, can apparently be explained by the favorable conditions for their reproduction established in 2024. In the grass-shrub layer, representatives of 4-10 arthropod orders are found as part of the mesofauna. As before, the arthropodofauna is based on spiders, homopterous insects, bedbugs, hymenoptera and diptera, the influents are beetles and the recedents are orthopterous insects, neuropterans, dragonflies and butterflies. The largest number of chorto-thamnobiontic arthropods was found in mesophytic herbaceous communities located in the floodplains of the Nyunyali, the Kurum and the Kartakh rivers, as well as in a hygrophilic shrub station located on the territory of the Central Block of the Talakanskoye oil and gas condensate field. Anthropogenically transformed areas on the clearings and felling sites occupied by willow herb reserves are characterized by the lowest indicator of taxonomical diversity and high number of arthropods. Generally, the taxonomical diversity of chortobionts in the anthropogenically transformed herbaceous communities has increased. It is associated with the rapidly occurring processes of secondary succession, during which the destroyed areas, without subsequently experiencing strong anthropogenic impact, begin to gradually recover. In the herbaceous-shrub plant communities located near the flares and sludge utilization points, diversity and number of invertebrates do not differ significantly from those in biotopes outside the area of their impact. An impact on the populations of the species listed in the Red Book was not revealed.
Based on the data obtained, there has been no noticeable population dynamics of birds and mammals for over 7 years (2017-2024) in the territories of the Central Block of the Talakanskoye oil and gas condensate field and the Vostochno-Alinsky subsoil plot, and for over 6 years (2018-2024) – in the Yuzhno-Talakansky subsoil plot. In some cases, there are local changes in the parameters of the bird population associated with the construction of a landfill for solid waste and secondary successions in the limited areas of disturbed territories. The data analysis of the game animals density at the Talakanskoye oil and gas condensate field territory shows that its number is rather stable.





