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Copyright 

© SoilFutures Consulting Pty Ltd (2021).  This report has been prepared specifically for the 

client, Hills of Gold Preservation Incorporated, a community interest group from surrounds of 

Nundle, who contracted SoilFutures Consulting Pty Ltd to critically review the EIS for the 

proposed Hills of Gold Wind Farm at Nundle.  Neither this report nor its contents may be 

referred to or quoted in any statement, study, report, application, prospectus, loan, other 

agreement, or document, without the express approval of either the client or SoilFutures 

Consulting Pty Ltd.  

 

 

  

Disclaimer 

The information contained in this report is based on sources and field measurements believed to be 
reliable.  SoilFutures Consulting Pty Ltd, together with its members and employees gives no warranty 
that the said sources are correct, and accepts no responsibility for any resultant errors contained 
herein and any damage or loss, howsoever caused, suffered by any individual or corporation. 

The findings and opinions in this report are based on research undertaken by Robert Banks (PhD, BSc 
Hons, Senior Adjunct Fellow UQ, Certified Professional Soil Scientist, Dip Bus) of SoilFutures 
Consulting Pty Ltd as independent consultants, and do not purport to be those of the clients. 
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1. Introduction 

This review has been made at the request of Hills of Gold Preservation Incorporated, a 

community interest group from the surrounds of Nundle.  The request was to review 

introductory and material and sections 3, 16 of the Hills of Gold Wind Farm EIS (ERM, 

2020), and associated Appendix O with respect to soil and landscape information provided in 

the EIS. 

Suitability of Reviewer and Code of Conduct in Case of Court Proceedings 

This review was conducted by soil scientist and geomorphologist Dr Robert Banks. Dr 

Robert Banks is a Certified Professional Soil Scientists (CPSS) as required for BSAL 

assessments/review and preferred for EIS work and review in NSW. Dr Vera Banks of 

SoilFutures Consulting Pty Ltd edited the review. 

In preparing this review, I made all the inquiries I believed were necessary and appropriate 

and to my knowledge there have not been any relevant matters omitted from this review.  I 

believe that the facts within my knowledge that have been stated in this review are true. 

The opinions I have expressed in this review are independent and impartial, based on my 

training and abilities as a recognised soil scientist. I have read and understand Schedule 7 to 

the Uniform Civil Procedure Rules and have used my best endeavours to comply with it. 

In the case where I might appear in court regarding this review, I understand my duty to the 

Court and state that I have complied with it and will continue to do so. I believe I have the 

relevant expertise to be able to provide such information as requested for this review. A full 

copy of my Resume is found in Appendix 1. 

2. Review of Water and Soils Sections of EIS 

Methodology of Review 

This review takes a stepwise approach to the relevant sections of the EIS and initially 

comments or discusses issues arising on a page by page basis.   

Following the page by page review, an analysis of mapped information is given compared 

with the most current soil information available for the development footprint and how this 

impacts on proposals and plans for a wind farm and associated infrastructure. A discussion 

follows the stepwise review, identifying issues of accuracy and suitability of the EIS for its 

purposes 

The review is presented in tabular form in Table 1 
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Stepwise Review 

Table 1:  Page-wise review of EIS and Appendix O 

ESI Section/ 
Page Number 

Paragraph Comment 

EIS Section 3. Project description 

3. Project 
description 

All No specific comments about this section. It discusses the development in 
general and gives the size of permanent and temporary footprints of the 
development as 512 ha. 

EIS Section 16.Water and Soils. 

16.Water and 
Soils. P 310 

All This section is almost identical to Appendix O, rather than summarising 
Appendix O as such a section normally would. It should be noted that the soil 
and water assessments are a simple desktop review with some general 
explanations, rather than in situ soil and water assessments of the project 
areas. The author’s qualifications of this section (i.e. CPSS status) have not 
been provided. 

   

16.2 
Methodology 
p 310 

All The methodology employed in the soil and water assessments show that they 
are at best, desktop reviews of information from broad (and freely available) 
databases.   As the section develops, the author shows little understanding of 
how these maps are derived (ie. the detailed data upon which they are built), 
not the limitations of the broad data. A state significant development of this 
size would normally be expected to provide data at 1:25 000 or 1:10 000 scale 
(Gunn et al., 1988; McKenzie et al., 2008). 

 

16.3.1 
Landform 
section p310 

 The summary of landform is adequate to summarise the topography of the 
development footprint and area, however it does not use Australian Standard 
terms as per NCST (2009), which is required in any scientific report in Australia.  

Bioregions 
pp310-311 

 The use of broad bioregional data as scoping material is misleading, as it shows 
a large range of geologies and associated landforms, soils and vegetation. 
Many of those data are irrelevant for the development footprint and the larger 
Nundle area and their potential effect on the development.  Soil types given in 
this section are not to the Australian Standard (Isbell & NCST, 2016) which has 
long replaced the Great Soil Groups (Stace et al., 1969) used in these Interim 
Bioregional (IBRA) descriptions. 
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Table 1:  Page-wise review of EIS and Appendix O 

16.3.2 Land 
and Soil 
Capability 
P311 

 The use of broad state mapping has issues when it is being used in planning for 
a detailed development.  At best, the LSC classes are based on broad published 
Soil Landscape maps (meant for use at 1:100 000 Scale).  Areas without 
detailed Soil Landscape Mapping use the best available information which is 
reconnaissance soil landscape mapping or other mapping types of land and soil 
mapping (generally to be used at 1:250 000 scale)    

Soil Landscape maps have limitations of scale and cannot be used for detailed 
planning of a development An example of the limitations of use of these data 
is given in Appendix 2 of this review from Banks (2001) page 18.  

Areas of LSC mapping which are not based on Soil Landscape mapping have 
even greater limitations for use in development applications because of the 
limitations of scale as described in McKenzie et al. (2008), Gunn et al. (1988) 
and Banks (2001).  

16.3.2 Land 
and Soil 
Capability 
P312-13 

 Being the author of the original soil landscape material upon which much of 
the LSC classes have been developed, I noticed that a mistake was made by 
OEH in the creation of the LSC's.  The base data for the southern side of the 
range has been mapped as either Mount Royal or Coober-Bulga Soil 
Landscapes in detailed and reconnaissance mapping across the development 
footprint.  Both of these soil landscapes are Class 8.  This has been amended in 
the state data base and will be placed online in late January 2021.  If the 
author of this EIS section had knowledge of LSC and soil landscape mapping 
they should have identified this mistake.  The results of the use of the low 
detail mapping and not noticing the mistake in the mapping flow through the 
remainder of the soil sections in the EIS. Most of the development footprint is 
Class 8.  This will be discussed in detail below. 

BSAL, p313 6 BSAL is mapped in the development area. This has relevance if there is any 
activity under the mining act including quarrying as mentioned later in 
Appendix O.  This will be taken up in the discussion below. 

Australian 
Soil 
Classifications 
P313 

7 to 8 There are no Podosols mentioned in the soil data presented – yet they are 
mentioned here. In addition to the sudden mention of Podosols, there is no 
explanation of how the dominant Ferrosols in the development area behave 
under development conditions on mass movement prone slopes or when 
compacted. 

Soil Summary 
p 313 

last Para This is incorrect.  The base data for Langs Neck, Coober-Bulga and Mt Royal Soil 
Landscapes show that the soils have high erodibility and the entire 
development footprint has high mass movement hazard Appendix 3 (McInnes-
Clarke, 2004)  and E-SPADE. 

Table 16-6. p 
321 

 There is no mention of potential hazards moving soil or water based pathogens 
between sites and no plan for wash down facilities to avoid contamination of 
rare and endangered fauna and flora. This is important for adjacent forestry 
activities as well as for example soil fungus transport which can affect frog 
populations.  
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Table 1:  Page-wise review of EIS and Appendix O 

16.6 
Conclusions p 
322. 

 There has been no onsite soil assessment conducted to verify data / 
information used in the desktop studies, which are based on broad soil 
landscape mapping only.  The lack of a critical interpretation of this published 
broad scale information resulted in most of the assumptions made about slope 
and mass movement hazards as being incorrect. The fact is that erosion 
hazards are high to extreme across much of the footprint of the development. 
This will be further discussed below.  

 

General  The Appendix has mixed soil and water sections throughout which should have 
been separated into one section for soil and one section for water. 

As mentioned above, Appendix O and Section 16 of the EIS are almost 
identical, where under normal circumstances the EIS would summarise the 
findings in the Appendix. The information presented may not be relevant to 
the project footprint or (major) parts of it, because it is based on broad 
landscape mapping (1:100.000), without onsite verification. The proponent did 
not take any notice of the clear instruction in the available reference and 
metadata that this information is not suitable for any kind of detailed 
development planning due to the limitation of scale which normally has to be 
ground proved.   

The fact that the proponent has neglected to conduct detailed on-site 
assessments suggests that the authors of the EIS lack appropriate qualifications 
in soil survey. At this stage, there is no indication of the CPSS status or the 
qualifications of the Soil Scientists, Soil Surveyors or Geomorphologists who 
prepared Section 16 and this Appendix. 

Page 1. 4 The executive summary is incorrect in stating that erosion hazards in the 
project area are low to moderate.  The area is mapped as high to extreme in 
soil landscape mapping (Banks, 1998, 2001; McInnes-Clarke, 2004) and Mt 
Royal (E-SPADE) and in the base information for the creation of LSC classes.  
This will be considered in the discussion of this review. 

1.2 
Objectives  
p2 

 As will be shown in the discussion of this review, the three of the objectives 
are clearly not met.  1.  Existing soil conditions have not been adequately 
described at within or adjacent to the planned footprint of the development. 
2. Because no field verified mapping was undertaken the key soil impacts have 
not been assessed. 3. Management and mitigation measures for soil related 
topics are incorrect because the soil information used is both incorrect and 
insufficient to base these on. 

Table 1-2. P5  It is interesting that this table shows that the agencies who must be consulted 
have given no response.  As there has been no response, these agencies have 
not been consulted.  A reply must be sought to confirm that these agencies are 
aware of the development and if they have any requirements to be addressed. 

Table 1-3, p.9  The rainfall information at Nundle which is not within the footprint of the 
development is useful background but in no way describes the rainfall patterns 
along the tops of the range where the development is proposed.  At least an 
understanding of how much it rains within the development footprint would 
be useful for erosion and mass movement modeling purposes.  Modeled 
rainfall will be considered in the discussion of this review. 
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Table 1:  Page-wise review of EIS and Appendix O 

4.1 
Methodology, 
p19 

All As mentioned above, the use of very broad soil and landscape information is 
not suitable for specific site developments, and may in fact result in serious 
errors in onsite planning because of factors of scale and accuracy. This will be 
discussed below  

Bioregions 
p19-20 

 This information is so broad as to be irrelevant to the development.  Specific 
geological information on the site would be far more appropriate. 

4.2 Land and 
soil 
capability. 
P20 -22 

 This information is of limited value for specific planning purposes because of 
the issues of scale discussed above.  Unfortunately further calculation based 
on this information in Appendix O is therefore incorrect. 

4.2 BSAL 
Lands 

 If there is to be any quarrying or activities controlled under the NSW Mining 
legislation then a BSAL assessment would be required.  If there is to be no on 
site quarrying then BSAL is irrelevant to the development. 

Table 4.4. p 
23 

 Only two of the soils in this table use the Australian Soil Classification (Isbell & 
NCST, 2016).  The others should have some correlation at least mentioned.   

Soil Regoiloth 
Stability p23 

 The R rankings given are for sheet erosion of normal land or well constructed 
batters, but do not have any relevance to mass movement which is the most 
important risk factor in the development footprint 

Hydrological 
groups p 23. 

last Para Although mapped as Class A Hydrological group, the soils are not sands and 
gravels.  This indicates that the soils expert writing the EIS is unfamiliar with 
the area and has probably not been within the footprint of the development. 

Soil Summary 
p. 24 

 Many of the definitions and planning maps presented here relate primarily to 
rural activities and interpretations, not extension engineering activities.  None 
of the broad mapping has been verified with site visits and soil profile 
descriptions, despite the baseline data underlying the maps indicating soil 
engineering hazards as well as significant mass movement hazards.  The 
statement beginning with “Detailed design has..."is clearly incorrect, because 
detailed design requires excellent onsite information and a good working 
knowledge of a project area, which are not demonstrated in this document. 
Again, there is no onsite soil data, soil engineering testing, no detailed plans 
showing the application of special engineering across the footprint of the site.  
It is not acceptable to make this statement without supporting hard data. 

Flood 
comments 
and 
Photographs 
P. 24. P. C1-
C2. 

 The statement that there is no mapped flood prone land in the development 
footprint may be accurate however, the creek crossing photographs in the 
document have clearly defined floodplains and are known to flood regularly 
following summer storms.  Engineering of crossings on floodplains for heavy 
vehicles must take flooding into account and not ignore these landscape 
characteristics.  Most floodplain mapping is done on broad floodplains where 
water harvesting or low banks can interfere with widely spread water flows.  
The fact that there are no maps of flood prone land in the project area or 
access areas to the project area is a reflection of the scale and purpose of NSW 
Flood and floodplain mapping which to protect urban and broad agricultural 
enterprise. 
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Table 1:  Page-wise review of EIS and Appendix O 

4.3.2 
Operational 
impacts and 
Table 4-8. 
P.34 

 The table does not take into account potential transport of soil pathogens and 
weed movements which are important biological hazards in highland 
environments.  The effects of building a large number of permanent 
interception surfaces (concrete pads etc) on catchment hydrology and erosion 
potential is not considered at all. These will have close to 100% runoff during 
rain events. 

4.3.3 Soil and 
Water 
Assessment. 
P 34 

 The “baseline data” presented in this EIS is incorrect, because the data set 
used has an error.  Furthermore, erosion conclusions are incorrect because of 
an incorrect interpretation of slope constraints to development.  Most of the 
development footprint is in a high erosion hazard area with high mass 
movement and erosion hazards. Resulting from this error, calculations 
presented in this EIS are mostly irrelevant to the development proposal.  These 
issues would not have arisen if the proponent would have visited the project 
area and verified their data by conducting proper onsite soil survey / 
assessments.  

   

USLE 
calculations. 
P A1 - A3 

 This section is strange.  Soil Loss values are calculated using Hird (1991), which 
are soil data measured for the Goulburn area, located 577 km away from the 
development at Nundle and therefore irrelevant to this proposal.  This may be 
a carryover from a previous report and it is certainly misleading.  No site 
relevant planning decisions can be made using these data.   

 

K values which have been measured for detailed soil landscapes on or directly 
to the West of the development footprint for both Coober-Bulga (also relevant 
to Mount Royal Landscape), and Langs Neck soil landscapes which make up 
most of the Class 8 land within the development footprint.  Appendices 7.2.4-5 
from Banks (1998, 2001) and McInnes-Clarke (2004) provide this data clearly 
for each soil layer and type. Use of these data would have been better than 
nothing and infinitely more relevant than that for Goulburn. The variation 
within soil type that occurs over such a distance and range of climates and 
parent materials between the Nundle area and the Goulburn area is not 
acceptable. 

 

Conclusion. P. 
49 

 As stated above, the use of broad planning data, failure to look at the 
underlying mapping for those data, failure to understand that the data were 
obviously incorrect, and the use of data from other regions, means that most 
statements and conclusions made within this EIS and Appendix O are incorrect. 
Without proper site validation across the development footprint the real and 
present high erosion risk and mass movement hazards cannot be realistically 
assessed. It is unclear to the reviewer of this EIS how this large project can be 
approved, budgeted for, built and maintained based on merely a very broad 
desktop study.  
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3. Discussion of Points Raised 

This section provides some detailed discussion of points of confusion, or error within the soil 

section of the EIS. 

Accreditation of Consultant 

The soils sections of the EIS and Appendix O are of relatively low quality.  A CPSS 

accredited or equivalent person would have written the soils sections such that they were 

directly relevant to the development, with detailed plans and maps showing soil and 

landscape hazards to the development.  An adequate planning scale for such a development 

which should be 1:25 000 at least and preferably at 1:10 000 (Gunn et al., 1988; McKenzie et 

al., 2008) 

It is of concern that the developer or the consultants have not had communication with many 

of the required NSW Government agencies, and thus no requirements from those agencies 

have been set. 

Confusion in Layout 

On point that should be made is that the soils sections are dispersed and mixed with the water 

sections of the EIS and Appendix O.  This segments the soils section and makes it harder to 

review, with Soil and Water – used as a title to soils conclusions as well as water conclusions 

in various sections throughout the EIS and Appendix. 

Significant Errors in Data Used 

Please note that as a part of a review of the information in the EIS, a large error in LSC 

coding was found, and corrected in the State Data base following necessary NSW 

Government protocols.  Digital data were provided for corrected LSC classes by DPIE to the 

reviewer.  The new and current map is called Land and Soil Capability Mapping for NSW, 

V.4.1 Draft (DPIE, 2021, V4.1) This information is currently available on request and will be 

placed in ESpade and SEED in late January 2021.  An accredited soil scientist would 

normally have noticed this discrepancy as part of the preparation of the EIS, especially if site 

visits had been undertaken. 

Discussion of Maps and Suggestions 

Digital data for the footprint of the development and the general area of the development 

(shown in the maps of the public documents, the EIS and Appendix O) were provided by the 

proponent under an agreement to be used for the purpose of this review only. 

Although the use of the large area mapping is considered inadequate for detailed planning 

such as for a state significant development, it does outline potential problems for the 

development area.  Normally, if hazards are identified, then more detailed soil survey within 

the development area would normally be required for detailed planning purposes. 
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The LSC maps presented in the EIS and the Appendix are incorrect as noted by this reviewer.  

A revision of the mapping gives more serious weight to erosion hazard recognition with 

respect to the area of proposed development. Figure 1 shows the map provided in the EIS for 

LSC.  Figure 2 shows the corrected LSC data for the area.  

 

Figure 1: Copy of map from p30 Appendix O 
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Figure 2: Corrected LSC mapping with broad development footprint provided by SOMEVA 

A summary of the significance of the information presented in Figure 2 is summarised in 

Tables 2 – 4 below. 

Table 2: Area of LSC Classes within greater proposed development area. 

LSC Development Area 

(ha) 

% of Development Area 

3 188.6 2.3 

4 842.9 10.2 

6 1224.8 14.9 

7 134.5 1.6 

8 5843.9 71.0 

 

Table 3: Number of wind towers in each corrected LSC class 

LSC Class Number of Wind 

Towers 

% of Wind Tower/LSC 

3 9 12.9 

4 8 11.4 
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6 20 28.6 

8 33 47.1 

 

Table 4:  Area of Development footprint within each LSC class 

LSC Devel Footprint (ha) % of Devel Footprint 

3 25.3 9.7 

4 46.4 17.8 

6 47.5 18.2 

7 0.8 0.3 

8 140.9 54.0 

 

As can be seen in the summary tables 2 – 4, 71% of the greater development area is Class 8 

lands, 47% of proposed wind towers are in Class 8 lands and 54% of the development 

footprint is in Class 8 Lands.  This means, at the scale of mapping, that around half of the 

proposed development is on mass movement dominated land with very high erosion risk. If 

these data had been correctly used by the consultant, then normally a field exercise to verify 

the soils and the slopes along the development footprint would have been made.  Adjacent 

soil landscape mapping from McInnes provides erosion hazard and USLE factors.  These 

could have at least been used as background data prior to a site visit. 

Figure 3 shows the relative reliabilities of the base data used to construct the LSC classes.  

Once again, the issues of scale have not been questioned by the consultant, and the correct 

response would have been to go and map soil along the footprint of the development.  The 

practical difference between building stable access roads in mass movement prone land 

versus gentle sloping land to a high standard could be in hundreds of millions of dollars and 

make the steeper areas prohibitive to develop. 
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Figure 3: Reliability of LSC mapping base data 

Figure 4: Modeled Rainfall in Region around Development Area 
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Figure 4 shows modeled rainfall surfaces for the Nundle area (Hutchinson et al., 2002).  

Clearly this indicates that the amount and probably the intensity of rainfall within the 

development area is much higher than that provided for Nundle, and likely to vary in 

intensity accordingly.  This impacts on erosion hazard and modeling of engineering structures 

immensely, but little has been done with the rainfall data.  Areas covered in concrete pads 

and footings, will experience a modeled runoff of 865 – 1150 ML/ha based on Figure 4. With 

a permanent development footprint of 242 ha (EIS P. 59), the potential average annual runoff 

would range from 209 330 – 278 300 ML. This proposes significant drainage and erosion 

hazard issues, even aside from the placement of access roads. 

Other maps which would have been useful in the document include geology mapping, and 

LiDAR (remotely sensed elevation) mapping, which would have detailed the slopes within 

the development footprint very accurately.  2 m density LIDAR is free within NSW and easy 

to use to asses slope, especially in steeper lands. 

Use of available and corrected local broad scale soil information would normally have been 

acceptable as scoping material for the EIS, but because of the scale issues, field mapping, site 

inspection and soil profile description should have followed to provide soil information at a 

scale that is appropriate for the development. 

Use of Goulburn Data 

This section is confusing as it purports to modeling of erosion hazard using soil information 

from a large distance away from the proposed development.  It is misleading and results are 

not relevant for the development footprint at all.  More relevant data on soil K –factors for the 

RUSLE are available from adjacent soil landscape mapping in McInnes-Clarke (2004).  Even 

if this data were used, the results would be proximal to the development and onsite soil 

survey would normally be recommended.   

4. Conclusions  

The Hills of Gold Wind Farm EIS (ERM, 2020) and associated Appendix O (Soils Sections) 

should be considered background information at best.  The layout of both documents appears 

to randomly mix soil and water issues, rather than separating them into appropriate 

subsections. 

The objectives of the EIS soils sections have not been met. 

1.  Existing soil conditions have not been adequately described within the planning 

footprint or wider area due to lack of understanding of the limitations of the data 

used and use of inappropriate or data containing obvious errors which as site 

inspection would have revealed. 

2. Because no field verification has been carried out, soil impacts have been 

inaccurately detailed, and calculations of soil impacts have been made using 
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inadequate data, erroneous data, or data from another region of Australia which is 

highly inappropriate.  Data for at least a desktop study to calculate likely erosion 

hazards and USLE equations could at least have been sourced locally from 

McInnes-Clarke (2004).  Even such a study would still require onsite verification 

and field measurement and mapping of soil profile attributes and how they would 

impact on the proposed development. 

3. Because of the errors in achieving objective 2., mitigations measures are based on 

insufficient or erroneous data.  No plan at appropriate scale has been given showing 

how soil hazards are distributed and how and where mitigation measures will be 

placed within the footprint of the proposed development, and potential offsite 

impact areas. 

The Soils sections within the EIS and Appendix O currently provide inadequate information 

for detailed planning of a wind farm.  Currently it represents a simple scoping study, with 

highly erroneous data and use of inappropriate data which cannot be used for the purposes of 

an EIS 
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6. Appendices  
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Appendix 1:  Qualifications of Reviewer 
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Appendix 2: Standard Limitations of Soil Landscape Mapping – 

requirement for detailed survey 
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Appendix 3: Published Soil Landscape Descriptions – from which LSC 

Class 8 are derived 
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