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Background 

1. The purpose of this evidence is to set out the derivation of flows in six tributaries of 

the Hakataramea River including McKays Stream, Peters Stream, Morton Stream, 

Grampian Stream, Station Stream and Avonlea Creek.   This issue may be somewhat 

academic because I understand that the applications which initially triggered the 

request for further information by the commissioners will amend their application to 

be only water harvesting now with a minimum flow of 4500 l/s as measured at the 

Main Highway Bridge recorder. However, because of that I go on to update my 

original evidence considering the effects on flows if all the applications are havesing 

water (with the exception of the applications for renewal and the application by 

Robertson Family Trust.  

2. In preparing this evidence, I have:  

¶ calculated 5 year return period 7-day mean annual low flows for each tributary 

using the mean annual low flows derived for each creek/stream by Suzanne 

Gabites and Graeme Horrell, both formally staff members of ECan (data 

provided to me by ECan);  

¶  assessed the validity of the 5-year return period derived values;  

¶ provided my opinion on what is the most practical method to administer 

minimum flows for takes from the tributaries; and 

¶ assessed the likely benefits of administering the tributary abstractions through 

either the 5-year return period 7-day low flows in the tributaries or 

administering through a minimum flow at the Hakataramea River recorder at 

Main Highway Bridge. 

¶ discussed the flow derivations with Adam Martin of Environment Canterbury 

(ECan);  

3. The derivation of 7-day mean annual low flows (7DMALFs) is described in the report 

ǘƛǘƭŜŘ ά{ŜǾŜƴ Řŀȅ ƳŜŀƴ ŀƴƴǳŀƭ ƭƻǿ Ŧƭƻǿ ƳŀǇǇƛƴƎ ƻŦ ǘƘŜ ǘǊƛōǳǘŀǊƛŜǎ ƻŦ ǘƘŜ ²ŀƛǘŀƪƛ 

wƛǾŜǊέ ǇǊŜǇŀǊŜŘ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘ /ŀƴǘŜǊōǳǊȅ ōȅ {ǳȊŀƴƴŜ Gabites and Graeme 

Horrelll in 2005.   I have reviewed this report and concur with the procedures used.   

Available flow gaugings in the tributaries were correlated with corresponding flows 

in the Hakataramea at Main Highway Bridge and a relationship derived between the 

two flows.   This relationship was then used to derive the flow statistics for the 

tributary concerned.   A copy of the correlations derived in this report for the 

Hakataramea is attached to this evidence. 
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Discussions with CRC Hydrologist, Adam Martin 

4. In discussion with Mr. Martin, we agreed that deriving small tributary flows from a 

much larger main catchment flow can end up providing distorted figures for the 

tributaries.  For example, the reliability of tributaries in the Hakataramea catchment 

are likely to be significantly less than the main river system, floods are likely to be 

much more peaky than the main river, and low flows are likely to be significantly 

lower in relation to their mean flows compared to the main river.  Mr. Martin noted 

that it was he, in collaboration with Suzanne Gabites, who provided the requested 

data to the S42A report writer in the form of a spreadsheet question and answer.   At 

all sites where flows were requested, Ms Gabites and Mr Martin recommended that 

because of the uncertainties surrounding the derived tributary flows, minimum flows 

for the tributary abstractions should be tied into the Hakataramea at Main Highway 

Bridge and not the derived flow for the tributary. However, these reservations are 

not noted ƛƴ /ƭŀƛǊ tŜƴƳŀƴΩǎ ǊŜǇƻǊǘΦ   

5. As the tributary flows are derived from the Hakataramea at Main Highway Bridge, 

then the derived flows will automatically have 7D MALFs and 5-year return period 7-

day low flows at the same time as the Hakataramea River.   In reality this is not likely 

to be the case but with the derived flows it will be. 

Conditions on Existing Consents  

6. Under the current regime pre Waitaki Plan, most abstractors whether they be from 

the main river or the tributaries, are required to halve their abstractions when flows 

fall below 1500 l/s at the Main Highway Bridge recorder and cease abstraction when 

flows fall below 500 l/s.   Existing consents taking from two tributaries have fixed 

minimum flows related to the relevant tributary (30 l/s on McKays Stream 

(CRC931009) and 70 l/s on Scour Stream (CRC020842.1)). In addition, Star Holdings 

consent [CRC950405.4] to take water from Hakataramea River has a minimum flow 

of 2500 l/s for July to March and 3000 l/s for April to June.     

Key Points Summary 

7. If takes off tributaries are managed in relation to their 5-year return period 7-day 

low flow, then in a few instances, especially in those tributaries that maintain a 

surface water flow through to the main river such as Grampian Stream, taking may 

continue after those on the main stem have had to either reduce their take through 

flow sharing (4500 l/s which is slightly less than mean flow) or stop because their 

minimum flow has been reached (1000 l/s or 500 l/s depending on which band the 

abstractor is in).    In discussion with the farmers who live in the area, it appears that 

in general, when the Hakataramea River is down to between 1500 l/s-2000 l/s, in the 
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tributaries without a surface water connection to the river there is very little flow 

and supply is unreliable. 

8. I would make the following comments with regard to the individual streams: 

McKays Stream  

CRC981376 Hakataramea Station 1990 Limited 

 

9. The correlation of McKays Stream with the Hakataramea River at the Main Highway 

Bridge had an R2 value of 0.741 so automatically it is not a good predictor of low 

flows in this catchment.  The data available to Ms Gabites and Mr Horrrell did not 

have gaugings as low as the predicted 5-year return period 7-day low flow of 7 l/s.   

Because of this Ms Gabites and Mr Martin recommended to the S42A report writer 

that the Hakataramea River at Main Highway Bridge be used to set restrictions for 

the Hakataramea Station (1990) Ltd applications.   The site at which the 7 l/s was 

estimated was at the Hakataramea Valley bridge at grid reference NZMS 260 

I39:2378-2387 whereas the abstraction point is more than 7 km upstream in the hills 

as shown in Figure 1.  

10. The applicant is at least 7 km away from the flow estimation point while the 

downstream consent holder is only about 1.5 km from the estimation point.   It is 

likely that the mean, MALF and 5 year return period low flows will be different at the 

proposed abstraction point than those at the Hakataramea valley bridge.   Therefore 

to apply such a high minimum flow as initially proposed by the Applicant may well 

ǊŜǎǘǊƛŎǘ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ŀŎŎŜǎǎ ǘƻ ǿŀǘŜǊ ǘƻ ǎǳŎƘ ŀƴ ŜȄǘŜƴǘ ǘƘŀǘ ǘƘŜ ŀōǎǘǊŀŎǘƛƻƴ ǇŜǊƳƛǘ 

could become worthless.  

 

 

 

 

                                                           
1
 R-Squared is a statistical term saying how good one term is at predicting another.   If R-Squared is 1.0, then 

given the value of one term, you can perfectly predict the value of another term.   If R-Squared is 0.0, then 

knowing one term does not help you know the other term at all.   More generally, a higher value of R-Squared 

means you can better predict one term from another. 

R-Squared is most often used in linear regression.   Given a set of data points, linear regression gives a formula 

for the line most closely matching those points.   It also gives an R-Squared value to say how well the resulting 

line matches the original data points. 
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Figure 1.   McKays Stream 

 

Peter Stream 

CRC050960 Mr & Mrs R G & Z L Pringle 

 

11. The correlation with the Hakataramea River flows had an R2 value of 0.64.   This is 

not a good predictor and should not be used for setting minimum flows for 

abstraction permits.   Any predictions could be as much as 50% out at least.   A 

7DMALF of 9 l/s was calculated for Peter Stream at grid reference NZMS 260 I39:270-

341 using the regression equation and a 5-year return period flow of 2 l/s can also be 

calculated.   The recommendation from Ms Gabites and Mr Martin was to use the 

Hakataramea at Main Highway Bridge as the monitoring site.   

12. The gaugings used for correlation were undertaken in the 1980s and were upstream 

of the diversion which is effectively a re-routing of the stream (see Figure 2).    

13. The diverted water flows into a pond and then into the Hakataramea River and I 

understand there is always a flow connection with the Hakataramea River which 

means that there is likely to be fish passage available all year round.   The diversion is 

likely to be set up so that water will automatically flow down the diversion first and 

only water in excess of the diversion capacity will flow down the natural channelThe 

information from Keri Johnston is that the diversion is always flowing.   If that is the 

case, it is not likely that the 5-year return period low flow is only 2 l/s because in the 

summer, it is very unlikely that a flow of 2 l/s at the upstream gauging point would 

be maintained through to the Hakataramea River. 
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Figure 2.   Peter Stream 

 

Grampian Stream 

CRC040989 Mr NJ Small 

 

14. This stream had an R2 value of 0.91 which is relatively good compared with other 

derived flows but it is probably still too inaccurate to rely on for minimum flow 

estimation.   It has a derived 7DMALF of 106 l/s and 5-year return period low flow of 

57 l/s and Ms Gabites and Mr Martin recommended to the S42A report writer that it 

too should be monitored at the Main Highway Bridge recorder.  Figure 3 shows that 

Grampian Stream drains some hilly country and as a result is likely to have a reliable 

flow all year round.   There was a recorder installed in Grampian Stream during the 

period 1 December 2003 and 23 October 2005.  During this period, the maximum 

flow recorded was at least 5 000 l/s and the minimum flow was 52 l/s.   Morton 

Stream is a major tributary of Grampian Stream.   The total Grampian Stream 

catchment to its confluence with the Hakataramea River has an area of 7222 ha, of 

which, Morton Stream comprises 32% (2299 ha). 

15. The relationship between Grampian and Morton Streams in terms of flows is not 

consistent with the relative catchment areas.   Two simultaneous gaugings were 

undertaken on Mortons Stream and Grampian Steam in 2003.   The results of these 

gaugings were Grampian Stream 87 l/s at Hakataramea Valley Road and Morton 

Stream 6 l/s at the dam site on 9 April 2003 and Grampian Stream 664 l/s and 

Morton Stream 113 l/s on 20 October 2003.   Figure 3 shows these two catchments 

and although they drain similar country and altitude, their flows are significantly 

different.   Even the ratios of one to the other are not consistent on the gaugings but 
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the explanation for this inconsistency may be that according to the applicant, 

Morton Stream is ephemeral.    

Figure 3.   Grampian and Morton Stream Catchments 

 

Morton Stream 

CRC040989 Mr NJ Small 

 

16. This tributary of Grampian Stream has a calculated 7DMALF of 58 l/s.   This was 

ŎŀƭŎǳƭŀǘŜŘ ƻƴ 9/ŀƴΩǎ DL{ ǎȅǎǘŜƳ ǳǎƛƴƎ ǘƘŜ ƛǎƻƘȅŘǎ ŀǎ ǎƘƻǿƴ ƻƴ CƛƎǳǊŜ рΦо tŀǊǘ п ƻŦ 

the Gabites and Horrell report.  The isohyds are for 7DMALFs and 5-year return 

period 7-day low flows cannot be calculated from it.   However it is possible to 
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calculate an estimate of the 5-year flow using the ratio of 5-year return period 7-day 

low flow to 7DMALF for Grampian Stream and that flow is 31 l/s.   The gaugings 

undertaken on 3 April 2003 do not support either of these flows.   In the application, 

the applicant states that Morton Stream is ephemeral and typically flows only during 

heavy rain and snowmelt.   The S42A report writer was advised by Ms Gabites and 

Mr Martin that the applicant should either have gaugings undertaken to confirm the 

proposed low flow cut-offs or else revert to the Hakataramea Main Highway Bridge recorder. 

17. Mr Dungey has recommended a 10L/s flow to be maintained below the Dam for 

ecological reasons. While this is potentially higher than the 7 day low flow with a 5 

year return period, it offsets the potential adverse effects of the proposed in-stream 

dam.    To set any other minimum flow apart from the 1000 l/s cutoff at the Main 

Highway Bridge recorder without good information would be premature (in any 

event I note this applicant is now seeking to harvest water).    The available 

information is inconsistent and more information is needed before the minimum 

flow can be set. 

Station Stream  

CRC951776.5 Star Holdings Ltd 

 

18. Star Holdings currently hold three resource consents totalling 103L/s from Station 

Stream, at three locations within their property.  A change of conditions is sought to 

CRC950954.4 to allow the entire 103L/s to be taken from one location.  It is the most 

upstream of the three take points and water will be diverted into storage.  The other 

two consents CRC951698.1 and CRC951804.2) will be surrendered upon the grant of 

the change of conditions to CRC950954.4.   

19. The R2 value for this stream was 0.84, the estimated MALF is 77 l/s at the measuring 

point (see Figure 4), which is well up the catchment and the 5-year return period low 

flow is 66 l/s calculated using the regression equation in the Gabites and Horrell 

report.   The low R2 value is not good for setting minimum flows on streams and as a 

result. Ms Gabites and Mr Martin recommended that the Main Highway Bridge site 

be used.  These permits currently have minimum flows where abstraction is halved 

at 1500 l/s at Main Highway Bridge and ceases altogether at 500 l/s.   I recommend 

that the existing minimum flows be imposed on this permit until better information 

is available to make a more informed decision on the minimum flow required for this 

permit and the location of that minimum flow measuring point.    
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Figure 4.   Station Stream 

 

Avonlea Stream  

20. I understand that the Applicant has removed all reference in his application to an 

existing consent authorising the taking of 5L/s from the Avonlea Stream.   This 

application now deals only with the harvesting of water at flows above 4.5 cumecs in 

the Hakataramea River.  Because of that I have not produced a 7DMALF and 5 year 

return period flow for this small stream.   The flow of 4.5 cumecs in the Hakataramea 

River is a flow equalled or exceeded only 32% of the time based on the flow record 

from 1984 to present so for 68% of time this permit would not be able to be 

exercised. 
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Figure 5.   Avonlea Stream 

 

Response to Fish and Game Evidence 

21. In this section of my evidence I address the following issues relevant to the proposed 

change to water harvesting by most applicants, all being matters which Mr Webb of 

Fish and Game also presented evidence: 

¶ The ephemeral nature of the majority of the tributaries of the Hakataramea River; 

¶ The intermittent nature of the Hakataramea River and the likelihood that it would go 

dry naturally; 

¶ Irrigation development in the Hakataramea Catchment and its likely impact on flows; 

¶ The potential impact on main river flows through tributary abstraction; 

¶ The potential impact on low flows as a result of water harvesting; 

¶ Flow analyses 

¶ Rainfall trends in the catchment since 1929. 
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22. Mr Webb, Central South Island Fish and Game Council, gave evidence regarding an 

increase in irrigation development from 1995.  The purpose of his evidence is to 

attribute low flows in the Hakataramea River to development in irrigation.  He 

discounts changes in weather and rainfall patterns as a contributing cause. 

23. In order to review whether or not the river has naturally fallen below 1200 l/s in the 

Ǉŀǎǘ ŀƴŘ ǘƻ ŀǎǎŜǎǎ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ aǊ ²ŜōōΩǎ ŎƭŀƛƳ ƛǎ ŎƻǊǊŜŎǘΣ ŀƴŀƭȅǎŜǎ ƻŦ ƳŜŀǎǳǊŜŘ 

flows and rainfalls need to be undertaken.   The suggestion that all recent low flow 

problems are a direct result of irrigation only could imply that any more allocation of 

water to irrigation could have significant consequences on low flows in the river.    

Mr Webb also implies that water harvesting could have an impact on low flows in the 

river.    

The Ephemeral Nature of the Majority of the Tributaries of the Hakataramea River 

24. Farmers report that the majority of tributaries are ephemeral and do not provide 

surface water to the main river during low flow periods.   The tributaries generally 

have good flows in them as they emerge from the mountainous sections of their 

catchments but flow then decreases significantly in the less steep parts of their lower 

reaches through losses to shallow groundwater until they dry up completely and all 

flow is underground.   Because groundwater does not move as fast as surface water, 

it is likely to take considerable time to reach the river.   If that is the case, then when 

restrictions are imposed, the ceasing of abstraction from the tributaries will not 

provide extra water to the river unless that tributary has a surface water connection 

to the main river. 

Intermittent Flows In The River 

25. Graeme Hughes of Central South Island Fish and Game Council has identified that at 

a flow of about 1200 l/s in the Hakataramea River at Main Highway Bridge (just 

above the Horrell and Gabites derived naturalised MALF of 1126 l/s), a reach near 

Foveran Deer Park goes dry.  I have not heard reports of other reaches which may go 

dry at this or a lesser flow.    

26. The initial comment with regard to this is that the appearance of dry reaches in the 

river is likely to have occurred naturally in the past as naturalised flows show that 

the river, even without abstraction, would have fallen to below 1200 l/s on 

occasions.    

27. To assess the likely impact of irrigation abstraction on the Hakataramea River, an 

estimate of natural river flows needs to be made and these natural flows need to be 

compared with that currently occurring.    




