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MEMO 
To: NZSki Ref: 25047_G 
Cc: Mitchell Daysh   
From: e3Scientific   
Date: 21/8/2026   
Subject: Remarkables Ski Area Upgrade and Doolans Expansion Freshwater 

Ecological Impact Assessment Report - Tarns, Weir and Watertake: Otago 
Regional Council Feedback Response (Torlesse 26/5/2026, 29/4/2026, 
Morphum 4/5/2026 and DOC 4/5/2026) 

 
1 Introduction  

The Remarkables Ski Area Upgrade and Doolans Expansion Freshwater Ecological 
Impact Assessment – Tarns, Weir and Watertake (FEcIA-Tarns, Weir and Watertake) 
(e3Scientific, 2026d) was submitted by NZSki as part of the NZSki Remarkables Upgrade 
and Doolans Expansion substantive fast-track application. The FEcIA assesses the 
freshwater ecological impacts of the construction of a new weir, water storage 
reservoir, and an associated water take.  

Otago Regional Council has provided feedback on matters relating to the FEcIA-Tarns, 
Weir and Watertake via the following documents (in chronological timeline):  

• 29/04/2026 - Torlesse Environmental Ltd – Pre-lodgement review of aquatic 
ecology report;  

• 4/05/2026 – Morphum – Specialist Response 
• 26/05/2026 – Torlesse Environmental Ltd – Pre-lodgement review of second 

tranche of technical documents. 
• 6/08/2026 – Torlesse Environmental Ltd –Water Quality and Freshwater Ecology 
• 12/08/2026 – Morphum – Response Table 

The Department of Conservation (DOC) has provided feedback on matters relating to 
the FEcIA-Tarns, Weir and Watertake via the following document: 
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• 4/05/2026 – Department of Conservation  

The key issues raised by each review, along with a response, are listed below.   
 
2 Torlesse Freshwater Ecology Reviews  

The following matters relating to the FEcIA-Tarns, Weir and Watertake were raised by 
Torlesse in reviews dated 29 April 2026, 26 May 2026 and 6 August 2026. Our responses 
to the matters raised are provided below. 
   

1. Please provide an estimation of residual flow and allocation relative to MALF at 
multiple downstream locations, including reaches supporting fish populations. 
and  

Effects of the water take: The current effects assessment does not include sufficient 
evidence to support the conclusion that there will be no effects on resident 
macroinvertebrate communities. A clearly articulated line of reasoning is needed 
to justify this conclusion. Dr Allibone was able to outline the key elements of this 
argument during the workshop, and I suggest the authors start by expanding on the 
points he raised there (6/8/2026 Torlesse review comments). 

 
Response: This information is provided in the hydrological watertake feedback 
response memorandum (e3s Response to DOC questions regarding B-08 Water Take). 
Dr Richard Allibone has prepared a further memo to address the ecological 
implications of the water take in relation to MALF (Appendix A). Various reductions from 
MALF are assessed and reductions to 30% of MALF are considered significant and 
maintaining 45% of MALF should retain 80% of the stream width, maintaining a residual 
flow of 30 L/s is also considered beneficial.  The residual flow now proposed is 50% of 
MALF, 33.5 L/s. The FEcIA-Tarns, Weir and Watertake report (e3Scientific 2026a) has 
been updated to reflect a change in activity relating to the maintenance of a residual 
flow of 33.5 L/s within Doolans Creek. Based on this amendment, Sections 2.2, 2.2.2, 
6.2.2 and Table 13 of the FEcIA-Tarns, Weir and Watertake report has been updated to 
reflect the proposed increase in residual flow from 20 L/s to 33.5 L/s. 
 

2. Comparison of these values (from point 1 above) with relevant regional 
guidance, particularly in fish-bearing reaches (e.g. Hayes et al., 2021).  

3. Identification of the downstream point at which the abstraction is unlikely to 
have a meaningful effect on flows, and consideration of the significance of the 
affected stream length in the wider catchment context. 



P a g e  | 3 

Arrow Lane Arrowtown • • www.e3scientific.co.nz 
268883.0138 16111092.1 

4. Additional information supporting the conclusion that downstream waterfalls 
and gorge features prevent fish passage would also be beneficial; 

 
Response: 2, 3 & 4 are addressed in Section 4.4 and 6.2.2 of the updated FEcIA-Tarns, 
Weir and Watertake report dated 21/8/2026. Also see comment from Department of 
Conservation (DOC) Q3.1 in Section 4 below for further response. Dr Richard Allibone 
has supplied a separate memo dated 21/8/2026 to address the water take aspects. 
This is included as Appendix B of this memo. 
 

5. An assessment of whether the backwash discharge has the potential to result in 
a conspicuous change in visual clarity, and the likely duration of any such effect, 
is required. 

A further question was raised on 26 May 2026:  
6. Clearly describe when and how sediment will be returned to Doolans Creek 

(during the proposed backwash discharge) and the potential for this to 
generate conspicuous changes in visual clarity.   

 
Response to 5 & 6: The Doolans Creek Weir Site, DC 3 (located a short distance 
upstream) had streambeds that comprised of 5% sand, and DC 1 located in the 
headwaters comprised of 10% sand and no stream sites had silt present during the 
instream habitat assessment within Doolans Creek (Doolans Creek Right Branch) (Table 
5; e3Scientific, 2026d). Given the low sediment volumes observed in the stream and the 
coarse-grained nature, the majority of sediment contained in the backwash discharge 
is expected to be larger sand particles which settle quickly out of suspension (Davies-
Colley, et al., 2024).  
 
Stantec have outlined that backflushing will be required after significant storm events. 
No information is available on volume or frequency of sediment transport within 
Doolans Creek; however, it is expected that backflushing will be required at start up 
and every two months during the snow making season and end of season flushing may 
be required (Chinn, 2026). The intake will be operated intermittently during the off-
season (i.e. outside of the snow making season), following reservoir maintenance or 
inspection activities and backwashing of the intake during May may be required to 
ensure that the intake operates satisfactorily.  For comparison, in the Rastus Burn 
Catchment the intake requires cleaning annually or biannually (Chinn, 2026). 
 
The duration of flushing is dependent on the volume of material which has precipitated 
out in the structure, but approximately one to three minutes duration of flushing is 
anticipated to be sufficient to clear the inlet chamber (Chinn, 2026). 
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As primarily sand and gravels are present, it is likely sand and gravels will comprise the 
material to be flushed from the pump inlet chamber. Any localised stream visual clarity 
reduction due to pump backwashing will be limited to the 1-3 minute duration of the 
pipe backflushing, with any sand present then rapidly settling (within 10 - 20 m, e.g. 
Thompson, 2001; Blueprint Ecology, 2023) to the stream bed in slower flowing edge 
habitats. 
 
The frequency and duration of backwashing operations, and potential alterations to 
water clarity, will be further addressed in a separate feedback response memorandum 
prepared by e3Scientific relating specifically to feedback raised regarding the Doolans 
Creek water take. This is provided to ORC in a separate memorandum regarding the 
Doolans Creek water take.  
 
 
3 Morphum Reviews 

The following freshwater ecology questions were raised by Morphum on 4 May 2026. It 
is understood Morphum was engaged to provide the wetland ecology review; 
however, they also provided feedback relating to the proposed Doolans water 
reservoir tarn conversion and proposed stream crossings. 
 

1. The use of the Taxon-Independent Community Index (TICI) for the tarn samples 
is not considered appropriate as the method is based on past samples (and 
associated ecological analysis) and it is likely that tarns are poorly (if at all) 
represented in the TICI database. 

 
Response: I agree that tarns are poorly represented within the TICI database, hence 
the TICI information was only utilised as supplementary information within the FEcIA-
Tarns, Weir and Watertake report and was not utilised to establish the freshwater 
ecological value assignments. The main assessments used to establish the ecological 
values is based on benthic macroinvertebrates and tarn zooplankton which is 
considered to be an acceptable method because;  
a) Benthic macroinvertebrates are widely used as bioindicators because many taxa 
are sensitive to changes in water chemistry, habitat structure and sedimentation, they 
complete life cycles in predictable timeframes, and they are largely sedentary, so their 
presence reflects local conditions rather than transient events (Fureder, et al., 2006).  
b) Zooplankton respond quickly to changes in water column conditions such as nutrient 
enrichment, primary production, and fish predation pressure; shifts in zooplankton 
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community composition, size structure, and abundance are sensitive early-warning 
signals of trophic change and altered food-web dynamics (Dehingia, et al.,, 2026).  
c) Combining zooplankton with benthic data captures both benthic and pelagic 
pathways of ecosystem change (Arias, et al., 2022). 
 

2. The avoidance and other options to the reclamation of the tarn have not been 
presented.   

 
Response: When considering alternatives to the tarn habitat reclamation, the 
avoidance options are provided in Section 6.2.3 (e3Scientific, 2026d) and in the 
Substantive Application Assessment of Environmental Effects(Mitchell Daysh, 2026), also 
see further details in Table 2 of the DOC Hydrology Review response memo 
(e3scientific, 2026f). The selection by NZSki of Tarn 3 as the reservoir location is an 
avoidance strategy to avoid other habitats assessed to have higher ecological values 
than Tarn 3, such as the “Very High” ecological values identified within the surrounding 
terrestrial habitat (e3Scientific, 2026c) and the other tarns in the immediate area (e.g. 
Tarn 1 and 2) (Table 10; e3Scientific, 2026d). However, as discussed in Section 6.2.3 Tarn 
3 still represents a ”High” ecological value habitat and an overall “High” level of effect 
is identified based on the modification of this tarn. It was assessed that no further 
avoidance, mitigation, remediation or offset options were available to reduce these 
identified effects (e3Scientific, 2026d). Further options are outside the scope of this 
FEcIA-Tarns, Weir and Watertake report and are being addressed by NZSki directly.  
 

3. How has the area (4,450m2) of the tarn been assessed? Given that the water 
level has fluctuated between the two site visits, is this the maximum likely flooded 
area? 

 
Response: Yes, the maximum floodable area has been used to determine the size of 
the tarn. The area of bare rock and the absence of tussocks was used to determine 
the maximum floodable area using aerial imagery and GIS. 

 
4. The resulting reservoir is reported to be lined. There is little information on this or 

assessment of the effects of a reservoir being in the location of the tarn. It is 
considered if a lining is to be utilized, the water take will need to occur 
throughout the year as the reservoir will need to remain full to protect the lining. 
This may affect the water take assessments.   

 
Response: Yes, the reservoir is to be lined. It is planned that the reservoir will be filled at 
the end of the snow making season to ensure there is water within the reservoir to 
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remove the risk of wind uplift. It is not intended that further water abstraction will be 
required to top up the reservoir other than for reservoir refilling after maintenance or 
inspection activities (Chinn, 2026). It is not considered necessary to adjust the water 
take volume and timings to accommodate summer reservoir filling to protect the liner. 
 

5. The EcIA classed all wetland features as having a very high ecological value. 
Please explain why tarns, an uncommon wetland feature, are considered only 
to have a high ecological value?   
 

Response: Wetlands (excluding tarns) within the EcIA all had high rarity values assigned 
due to the presence of a number of Threatened or At Risk plants within them 
(e3Scientific, 2026c).     Whereas, Tarn 2 had high rarity values due to the detection of 
a data deficient stonefly in the eDNA sampling indicating it is present in the tarn or an 
upstream water course. The high rarity score is also a precautionary approach in terms 
of rarity and the use of the Tarn 2 as habitat. McLellan (2006) reports that the stonefly Z. 
macburneyi is widespread and reported from North and South Island areas (Taranaki, 
Wellington, Canterbury, and Otago).  Allibone (2024) detected Z. macburneyi eDNA in 
a series of high altitude small first order streams near Tekapo indicating the Tarn 2 
detection may be due to the stonefly occupying upstream inflow habitat.      Tarns 1 
and 3 had moderate values assigned as they did not have Threatened plants or 
macroinvertebrates present (e3Scientific, 2026d). This led to the ’Very High’ overall 
ecological rating for the wetland features and Tarn 2, and the ’High’ overall ecological 
rating for Tarn 1 and 3 in the FEcIA-Tarns, Weir and Watertake. 
 
In Section 5.2 of the FEcIA-Tarns, Weir and Watertake, Tarn 2 was assigned an overall 
ecological value of ‘High’. This has been updated to ‘Very High’ based on the 
assessment undertaken in Table 10 when following EIANZ Table 6 (Roper-Lindsay, et al., 
2018), due to the presence of the data deficient stonefly. The diversity and pattern 
score for Tarn 3 was assessed as low due to low (1 to 2) zooplankton taxa richness (Table 
6; e3Scientific, 2026d). However, following feedback from DOC (See Q3.3 in Section 4 
below), it was agreed that the low diversity is likely due to ephemeral traits of the tarn 
and not a measure of biodiversity loss. Therefore, the Diversity and Pattern matter for 
Tarn 3 has been adjusted to moderate to reflect the water level fluctuations, and 
incorporating this change the overall ecological value remains “High” (Table 1). 
 

Table 1: Ecological value summary for the tarns assessed (e3Scientific, 2026d). 
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6.  I consider the reclamation of the tarn to be a significant residual effect (no 
avoidance, minimisation or mitigation proposed). 

 
Response: This is addressed above in response to Question 2, in Table 2 of the DOC 
Hydrology Review response memo (e3scientific, 2026f) and in the updated version of 
the FEcIA-Tarns, Weir and Watertake (dated 21/8/2026).  
 

7. There are at least 4 locations where the proposed works (earthworked access 
way tracks) crosses a permanent or intermittent stream. There is no assessment 
of potential adverse effects for these locations. It’s not clear how these streams 
will be crossed, what the streamworks methodology will apply and how the 
potential adverse effects will be managed. This is considered a significant gap.   

8. Stream impacts are not addressed specifically and therefore should be set out 
in the residual adverse effects table. 

Response to 7 & 8: Stream impacts from proposed stream crossings/tracks have been 
assessed separately in the Tracks, Stream Crossings and Stormwater Freshwater and 
Hydrological Impact Assessment report (e3Scientific, 2026b) submitted with the 
substantive fast-track application. Please refer to this report for a full assessment of 
these stream crossing aspects. 
 
 

3.1 Morphum Review Response Tracking Table 

The following freshwater ecology questions and assessment of notes/close out were 
provided by Morphum on 12 August 2026. Comments were also provided on the 
updated reports. New topics not previously covered in section 3 are addressed in the 
following points.  
 

a) The report contains a definition of wetlands and a tarn (pg 2). Is this 
definition from a known source? I do not see it in the NPS:FM, RMA or other 
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legislative documents and it affects how the tarn is captured in policy 
terms. It is also not in the exclusions of a wetland in the NPS:FM. Johnson 
and Gerbeaux (2004), the DOC national wetland classification guide, 
considers lakes to have a major dimension of 500m or more and treats a 
lacustrine hydrosystem as one of the wetland hydrosystems. Caselaw for 
wetland focuses on the requirement to contain animals (and plants) 
adapted to wet conditions. Please provide the source of this definition 
and the reason to exclude a tarn, which has demonstrated large volume 
changes in a year and has therefore an intermittently wet margin. 
Departure from statutory definitions will require justification.  
 

Response: As stated in the in Section 1.1 of the FEcIA - Tarns, Weir and Watertake, these 
definitions were intended as a “working definition” for this report to support clarity 
regarding what features were discussed in the terrestrial ecological assessment (i.e. 
wetlands which primarily have terrestrial plant habitat values) and which were included 
in the freshwater ecological assessment (i.e. tarns which primarily have freshwater 
habitat values). We understand this differentiation may not be ideal; however, in this 
instance it was primarily targeted at accurately assessing and characterising the 
freshwater ecological values of Tarn 3 as it was identified by the wetland experts that 
this tarn did not have any adjoining wetland (terrestrial) values within its littoral margin. 
Meaning when the water level of Tarn 3 naturally recedes, the littoral edge is 
composed of exposed schist rock only and does not contain animals or plants adapted 
to wet conditions; therefore, this tarn should not be considered a wetland. Tarn 1 and 
2 were assessed to have wetland characteristics within their littoral margins; however, 
no impacts are anticipated within these habitats, and therefore their legislative 
definition was not discussed further. 
 
However, the reviewer’s suggestion that another approach would be to use the RMA 
wetland definition unmodified and provide clarity around Tarn 3 not meeting the 
wetland definition is noted. The text in the report has been altered to reflect this by 
removing the exclusion in Section 1.1. Further text is then added to Section 2.1.2 and 
6.2.3 to explain why, in this instance, Tarn 3 does not meet the criteria to be classified 
as a wetland.   

 
 
b) A point to note: The Doolans Basin is Crown land administered by the 

Department of Conservation, and clause 3.23(2) of the NPS-FM expressly 
relieves regional councils of the duty to map natural inland wetlands on 
public conservation land. The absence of these tarns from ORC mapping, 
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and their "not yet listed" status in ORC's 2022 regional wetland assessment, 
is explained by the exemption. This therefore does not support an 
inference that they are not natural inland wetlands.    
 

 
Response: This is noted with regard to the characterised Tarn 1 and 2. However, it 
remains that Tarn 3 does not meet the definition of a wetland, regardless of mapping 
effort.  
 
 

c) Check Tarn extents – on page 7: Tarn 1 is large (13,750 m2). Tarn 2 is small 
(910 m2). Tarn 3 is of moderate size (4,450 m2). Section 6.2.4 and Table 13 
represents this as a 13.5% of tarn habitat loss in the Doolans Basin. The 
evidence is only of the 3 tarns and therefore is 23% of the tarns noted by 
area and 33% by feature. This alone, on applicant’s scale, would push it 
to very high level of effect.  

 
Response: Four tarns are identified within Doolans Basin, three of which were surveyed 
due to their proximity to the proposed activity area. Tarn 4 is 7,940 m2 and was beyond 
the surveyed extent, but forms part of the tarn habitat within the Doolans Basin, 
therefore is appropriately considered within the overall tarn habitat calculations. Tarn 
4 is visible in Figure 1 and Figure 5 of the FEcIA (Tarns, Weir and Watertake) as an 
unlabelled tarn at the bottom of the figures. Text has been added to Section 2.1.2 of 
the FEcIA (Tarns, Weir and Watertake) report to alert the reader about this tarn.  The 
total tarn area within the Doolans Basin is 27,050 m2. The maximum wetted area has 
been used to assess the extent lost for Tarn 3 as part of a precautionary approach to 
the tarn size. However, as demonstrated in Figure 1 below, the water level and wetted 
area of this tarn changes through time with April 2022, April 2023 and January 2026 
illustrating wetted areas of 1,210 m2, 2,090 m2 and 4,450 m2, respectively (Figure 1). This 
is calculated off aerial imagery. The wetted area does not alter for the other three tarns 
within Doolans Basin (Figures 2, 3 and 4). Tarn 4 has not been included in the assessment 
to date as the area was originally out of scope, but the tarn does form part of the tarn 
habitat within the basin and is therefore included within this calculation. Using these 
areas the calculated tarn area loss ranges from 4.5% to 16.5% at its recorded maximum, 
rather than the 13.5% originally stated in the FEcIA (Tarns, Weir and Watertake) report 
due to an initial over measurement of Tarn 4 . It does not equate to a 23% loss by area, 
suggested by the reviewer. This edit has been made to the executive summary, Section 
6.2.3 and Table 13 of the FEcIA (Tarns, Weir and Watertake) report. Based on this, the 
level of magnitude applied is considered appropriate and the loss of Tarn 3 is assessed 
as resulting in a ‘High’ overall level of effect.  
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Figure 1: Tarn 3 (left to right) January 2026; April 2023; April 2022 (Google earth 
historical images). 
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Figure 2: Tarn 1 (left to right) January 2026; April 2023; April 2022 (Google earth historical 
images). 

 
Figure 3: Tarn 2 (left to right) January 2026; April 2023; April 2022 (Google earth 
historical images). 
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Figure 4: Tarn 4 (left to right) January 2026; April 2023; April 2022 (Google earth historical 
images) 

 
 
4 DOC Wetland and Freshwater Review (Freshwater Only) 

 
The following freshwater ecology questions were raised by DOC on 4 May 2026. DOC’s 
review covered the wetland, freshwater ecology and hydrological aspects of the 
project. Only responses to freshwater questions are provided within the following 
section.  
• Wetland questions (2.1, 2.2, 2.3, 2.4, 5.1, 5.2, 5.3 and 5.4) are covered in the Terrestrial 

Ecology DOC response memo (e3Scientific, 2026e). 
• Hydrology questions (2.3, 2.7, 3.5 in part, 4.1, 4.2, 4.3 and 4.4) are covered in the 

DOC Review response memo (e3scientific, 2026f). 
 

2.5 Cumulative effects assessment is inadequate at basin and conservation-
area scale. Each report addresses a slice of the project. None address the 
project as a whole at basin scale, and none integrate effects on the local 
ecology from the existing Remarkables ski area. The Wildlands (2011) survey of 
the existing Remarkables ski area found that ski-area wetlands are ecologically 
significant under QLDC criteria and that the greatest potential adverse effects 
on those wetlands arise from earth-moving activities that destroy or modify 
wetlands or their hydrology. The Doolans expansion is precisely that activity. A 
basin-scale cumulative effects assessment integrating the Doolans expansion 
and the existing ski-area infrastructure is required. 

 
Response: The Part A substantive application document addresses the project as a 
whole and provides the overall assessment of environmental effects, based on the 
findings of each discipline.  
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2.6 Survey effort is insufficient for the values being characterised  
The FEcIA fieldwork comprised two visits in shoulder seasons (April 2025 and 
January 2026). For an alpine system at 1,380–1,750 m a.s.l., where many 
invertebrate taxa have short adult flight periods and where the boundary at the 
upland transition shifts seasonally, this baseline is likely to under-represent the 
values being characterised. The detection of the Data Deficient stonefly 
Zelandobius macburneyi in eDNA at multiple sites in the FEcIA is consistent with 
that risk. At least one additional summer macroinvertebrate and zooplankton 
sampling event across all three basin tarns and Doolans Creek will strengthen 
the baseline data for taxa likely inhabiting freshwater habitats 

 
Response: The survey effort completed to date characterises the freshwater habitats 
throughout the basin have high to very high ecological values (e3Scientific, 2026d; 
e3Scientific, 2026b). This characterisation is based on a precautionary approach based 
on the level of sampling effort. Further sampling may refine distribution, abundance 
and diversity knowledge. However, the classification of the freshwater habitats as high 
or very high ecological value would be unlikely to change. An ecological value of 
‘Very High’ is the highest currently allocated under the EIANZ guidelines.   
 
With regard to the tarns, Tarn 1 and 2 appear to be relatively stable ecologically, based 
on wetland margins and there are no impacts from the activity expected. Tarn 3, due 
to its fluctuating water levels is likely to be less stable ecologically with an area, depth 
and thermal regime that will alter over summer/autumn as the water volume diminishes 
(See Figure 1). However, Tarn 3 has been assigned High ecological values and as such 
the loss of this High value habitat is considered a High overall effect. E3scientific 
consider the stonefly Zelandobius macburneyi to be reasonably widespread through 
alpine conditions with its range described as found in the North Island (Taranaki and 
Wellington regions) and in the South Island in Central Canterbury, Central Otago, 
Otago lakes and Dunedin (McLellan, 2006). Its data deficient ranking is due to a lack 
of data to conduct the ranking process, and does not indicate it is threatened. The 
lack of data is probably due to its high altitude, possibly trout free, habitat that is rarely 
sampled. Its detection in the surveys simply indicates that the upper Doolans 
catchment is part of its geographic range and appropriate sampling has been applied 
to detect it.   
The eDNA, macroinvertebrate and zooplankton sampling completed in January and 
April are a robust combination of methods that complement each other in their various 
detection abilities for characterising freshwater ecological values We acknowledge 
that there could be further freshwater invertebrate species not found at the site during 
those specific survey times; however, desktop assessment of alpine species is also 
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utilised to cover any potential gaps. The terrestrial ecology survey completed light 
trapping and identified Tipulidae taxa with adult flying stages as the main 
aquatic/semiaquatic taxa present.  
 

3.1 Sampling and methods 
The combination of Surber/kicknet macroinvertebrate sampling, zooplankton 
tows, eDNA and rapid habitat assessment is consistent with current freshwater 
ecological practice. The author’s reasoning that the fishless status of upper 
Doolans Creek can be confirmed by eDNA alone is acceptable in this case, 
given the natural waterfall and gorge barriers 2.5–6 km downstream, the 
elevation (1,380 m a.s.l.) above the typical altitudinal range of Nevis galaxias 
(Galaxias ‘nevis’) in this catchment, and the absence of historical NZFFD records. 
My experience of Nevis galaxias distributions align with the author’s findings and 
I agree with the conclusion that the stream where the water take is proposed is 
fishless.  
However, two field visits in shoulder seasons are unlikely to capture the full alpine 
macroinvertebrate community given the strongly seasonal emergence and 
short adult flight periods of many alpine taxa. The 2026 sampling is the first 
available characterisation of Tarn 3 specifically and the limitations section 
should state this more directly and assess whether further sampling is required. 

 
Response: e3Scientific appreciates the agreement with regard to the fish assessment 
and this description by DOC demonstrates alignment between the e3Scientific report 
findings and DOC’s local knowledge of the area. This conclusively addresses Q4 of the 
Torlesse Review in our opinion.  
 
The strong seasonal climatic drivers can restrict the appearance of the adult terrestrial 
forms of a macroinvertebrate community to a short summer/autumn window. 
Therefore, it is more likely that the whole community was present and able to be 
sampled at the time of the field visits rather than less likely.  Furthermore, the nymph 
and larval forms are longer lived life history stages and these stages over-winter in their 
aquatic habitats, and some species also exist as multiple generations.  Therefore, the 
Surber samples and freshwater eDNA samples can be expected to detect the 
freshwater resident life history stages all year round. The Limitations Section of the report 
has been updated to outline that Tarn 3 aspects of zooplankton and eDNA were 
sampled directly in January 2026 and macroinvertebrates in April 2026. Sampling effort 
is discussed in more detail in the previous response.  
 

3.2 TICI and tarn assessment 
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The Taxon Independent Community Index (Wilkinson et al. 2024) was developed 
primarily for lotic systems and its calibration to lentic systems such as alpine tarns 
is not yet well established. The "Excellent" TICI scores for Tarns 1, 2 and 3 should 
be treated as indicative rather than diagnostic, and the assessment of tarn 
ecological condition should give greater weight to the macroinvertebrate, 
zooplankton and habitat-structure evidence. Irrespective of the biological 
communities and hydrological regimes of the tarns, they are already protected 
due to their location on Public Conservation Land. This also needs to be 
considered when assessing ecological value. 

 
Response: Yes, e3s agrees with the reviewers comments in relation to the TICI use. 
Please also see response to Q1 in Section 3 (Morphum Review) with regard to the TICI 
Metric use. The Representativeness and Ecological context aspects of ecological 
values assessment take into account the conservation status of the alpine tarns. This is 
provided in Table 10 of the FEcIA-Water Take and Tarns report. 
 

3.3 Ecological values 
I broadly agree with the High ecological value assigned to both the Doolans 
Creek weir reach and the basin tarns. I disagree with the Low score given to Tarn 
3 on Diversity and Pattern. The absence of EPT taxa and the reduced aquatic 
plant cover at Tarn 3 reflect a different hydrological regime (fluctuating water 
levels, no surface outflow, intermittent inflow) rather than degradation, and that 
distinctive regime is itself a feature of value within the basin tarn complex. Tarn 
3 should be assessed as Moderate on Diversity and Pattern, consistent with Tarns 
1 and 2. The report’s own observation that water levels fluctuated markedly 
between April 2025 and January 2026 supports this interpretation. 

 
Response: E3s agree with DOC that although the ephemeral nature of the tarn and the 
absence of identified ecological rarity and diversity values would typically indicate a 
Low score for this aspect, in this instance the unique environmental characteristics 
could also contribute to a Moderate score and does not represent degradation. This 
has subsequently been changed in the FEcIA-Water Take and Tarn report (Table 10) 
and associated text. This alteration to the Diversity and Pattern matter specifies that the 
overall assessment of “High” ecological value for Tarn 3 remains the same.  
 

3.4 Weir Construction and water abstraction 
The proposed Tyrolean weir design, the use of prefabricated components to 
minimise in-stream concrete works, the timing of works to dry/low-flow periods, 
dewatering and isolation of cement, ESC best practice, and the back-flushing 
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controls in the EMP are appropriate. I agree the residual level of effect on 
Doolans Creek can be managed to Low. The proposed take regime (≤30 L/s for 
16 days, May–October, with at least 20 L/s residual flow) is conservative against 
the modelled MALF and the affected reach is short (~600 m to the next 
significant tributary input). I agree with the Low level of effect conclusion for the 
take in isolation, conditional on monitoring of residual flow at the take site during 
operation and on the back-flushing protocol specifying timing relative to natural 
flow events to avoid coinciding with low-flow periods. 

 
Response: Thank you for clarifying that the reviewer agrees with the assessment of a 
low level of effect for the water take. Further to this, a residual flow of 33.5 L/s is 
proposed as a consent condition currently.  
The suggestion to time ‘back flushing’ with elevated flow events is a good idea, and 
e3scientific supports trials of this this being included in the management plan to occur 
as far as practicable (i.e. at season start up it may not be possible to time with an 
elevated flow event). However, this would have to be confirmed by NZSki and Stantec 
prior to committing to this.  
 

3.5 Reservoir Construction 
This is my principal point of disagreement with the report. Three issues warrant detailed 
engagement:  

Magnitude: The report assigns Moderate magnitude on the basis that 13.5% of 
basin tarn habitat is lost by applying a basin-scale denominator. Applying the 
EIANZ (Roper-Lindsay et al. 2018) magnitude criteria to the affected feature 
(Tarn 3 itself), the activity is unambiguously a total loss with a Very High 
magnitude of effect. Combined with the High ecological value already 
assigned, the EIANZ matrix gives a Very High level of effect (Roper-Lindsay et al. 
2018, Table 6).  
Avoidance: The report states that an alternative depression ~200 m north was 
discounted on pumping-distance and terrestrial-ecology grounds, but does not 
document a structured options assessment. Among the alternatives that should 
be explicitly considered could include:  
• an engineered tank reservoir not requiring an existing depression  
• supplying snowmaking water from existing Remarkables base-area 

infrastructure  
• and a smaller reservoir lined within only part of Tarn 3’s footprint, retaining a 

portion of the tarn margin and littoral habitat.  
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Each should be assessed against the mitigation hierarchy before 
offsetting/compensation is invoked.  
Compensation: The report flags a biodiversity project as the proposed 
compensatory package but provides no detail on type, location, scale, 
ecological equivalence, security of tenure, timing or monitoring. The example 
given (Nevis galaxias habitat restoration in a nearby catchment) is not 
equivalent to the loss of an alpine tarn ecosystem and is poorly matched on a 
like-for-like basis. Any compensation proposal should be set against established 
principles (e.g. Baber et al. 2021 Biodiversity Compensation Model already cited 
in the reference list) and should demonstrate at least no-net-loss for the specific 
ecosystem type lost. Although, I acknowledge a different approach may be 
required given that alpine tarns are an uncommon ecosystem (Holdaway et al. 
2012) that are mostly of high-naturalness and not readily restorable. 

 
Response: Magnitude: As described in response to 3.3 (above) and response to Q5 in 
Section 3 Morphum Review (above) the assigned ecological value assigned to Tarn 3 
remains assessed as High. Within the FEcIA-Water Take and Tarn the loss of Tarn 3 is 
assessed in relation to the total tarn habitat in the Doolans Basin. This equated to 13.5% 
of the tarn habitat of Doolans Basin by area. As such we consider the magnitude of 
effect meets the “moderate” definition of “Loss of a moderate proportion of the known 
population or range of the element/feature” (Table 8; Roper-Lindsay, et al., 2018) and 
reuslts in an overall “High” level of effect.  
eE3scientiific have discussed further options to reduce and mitigate the effects with 
the engineering team through the design process; however, these have not been 
considered viable to meet the requirements of the infrastructure required, which is 
outside our expertise. A structured options assessment of alternative engineering 
designs for the reservoir is beyond the scope of the FEcIA and is best provided by the 
engineering design team or planning team as part of the application.   
 
E3scientific agree that the loss of Tarn 3 will require redress and that compensation 
should only be recommended when all other hierachical management options are 
unavailable. It is our understanding (based on advice from outside our areas of 
expertise) and assessement that in this instance further avoidance, mitigation, 
remedition and offset options are unavailable with regards to the loss of Tarn 3. 
 
Avoidance: Please see Table 2 of the DOC Review response memo (e3scientific, 2026f) 
for a more thorough assessment of avoidance options that were considered prior to 
the selection of the reservoir site. This is also provided in the Part A substantive 
application document.  
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Compensation: It is out of our scope to provide compensation options or to assess the 
appropriateness of this loss of tarn habitat. However, our finding remains that the loss of 
Tarn 3 represents a “high” overall level of effect. 
 

3.6 Didymo 
Didymo was detected at the weir site in January 2026 but not in April 2025 
upstream. Construction and operational vehicle and equipment vectors 
increase risk of upstream and inter-tarn spread. The EMP should include explicit 
Check-Clean-Dry protocols for both construction and ongoing operational use. 
Avoiding the upstream spread of didymo should be a priority. 

 
Response: Agreed, the Tracking and Stormwater report (e3Scientific, 2026b) outlines 
the requirement for this within the EMP.  
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Appendices 
 
 
Appendix A: Doolans DC3 flow physical habitat relationships 
 
To:   Mitchell Daysh Ltd 
Cc:  , NZski;  , Mitchell Daysh Ltd 
From:  Richard Allibone, Water Ways Consulting Ltd 
Date: 21 August 2026 
Subject: Doolans DC3 flow physical habitat relationships  

 
 
In the memo below I have assessed the Doolans Creek water abstraction and made a 
minimum flow recommendation based on the information available for habitat 
modelling as discussed with and requested by Micheal Greer. 
 
Background 
NZski has proposed to use Doolans Creek to provide water for snow making for the 
Doolans ski field development.  The proposed water take includes a proposed 
maximum water take rate of 30 L/s for 16 days in autumn.  E3 Scientific have estimated 
the MALF at the proposed intake site is 67 L/s and this will occur during in autumn after 
snow melt has finished.  Therefore, the water abstraction is expected to occur during a 
low flow period in Doolans Creek. The Otago Regional Council review of the Doolans 
water abstraction (Michael Greer, Torlesse Environmental i) queried the effect of the 
water take on instream habitat due to the proposed take being a high percentage of 
the MALF potentially leading to significant loss of habitat.   
Physical habitat modelling can be used to assess the change in habitat with change 
in flow. The System for Environmental Assessment (SEFA) is a physical habitat modelling 
software than can be used to undertake this assessment.  A standard approached to 
this is to have a number of cross sections (generally 15) placed cross different habitat 
types (pools, riffles and runs) along the stream reach in question. For Doolans Creek Site 
there are one site available from the E3 Scientific ecological and hydrological 
assessment work where these is data to construct a model. 
 

 
 
i Greer, M April 2026. NZski Remarkables Fast-Track approvals application: Pre-lodgement review of aquatic 

ecology report. Memo to Otago regional Council. 
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Figure 1: Downstream view at Doolans Creek at DC3 gauging site. 

 
Figure 2: Upstream view at Doolans Creek site D3. 

SEFA model outputs 
The SEFA model shows the gauging data is well fitted to a rating curve (Figure 2). 
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abundance of taxa being assessed are at or close to the carrying capacity of the 
habitat in the stream.  When the taxa of interest are in low abundance compared to 
the habitat available or food is limiting rather than habitat then a reduction in habitat 
available can have no effect on the taxa of interest as there is still uncrowded habitat 
available.  The macroinvertebrate collections in Doolans Creek have a total 
abundance range of 38 to 357 individuals.  Scarsbrook et al (2010) iii analysis of 
macroinvertebrate samples in the National Water Quality Monitoring Network found 
Surber sample abundance ranged from 11 to 33,027 individuals indicating the 
macroinvertebrate community of Doolans Creek is of very low abundance, and 
habitat is probably not a limiting factor. 
 
Duration and timing of low flow. 
A second factor to consider in this assessment is the duration of the low flow period.  In 
this case abstraction is limited to 16 days.  This is a much shorter duration that irrigation 
abstractions that operate from September to May that are subject to minimum flow 
constraints as they can create long duration low flows in the summer when algae can 
proliferate and water quality conditions can be poor.  For the Doolans water take there 
are no water quality, duration of low flow or risk of nuisance algae growths associated 
with the abstraction. 
 
Conclusions 
Significant stream habitat loss, assessed from stream width modelling, occurs at site 
DC3 when the flow is reduced below 30% of MALF.  In riffle habitat the reduction in 
stream width is expected to occur at a higher flow between 40% and 50% of MALF.   
To restrict potential habitat loss in riffle habitat a minimum flow of 30 L/s (45 % of MALF). 
When considering factors other than habitat availability; such as macroinvertebrate 
abundance, duration of the abstraction and the potential effects on water quality, the 
risk of a water abstraction affect over a short abstraction period is very low and the 45 
% MALF minimum flow is expected to provide for the instream community for the short 
duration of the water take. 
 
Regards  

 
 
iii Scarsbrook, MR., Boothroyd, IKG., & Quinn, JM. 2010. New Zealand’s national River Water Quality Network 

long-term trends in macroinvertebrate communities. New Zealand Journal of Marine and Freshwater 

Research 34(2) 289-302. 








