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INTRODUCTION 

 

1. My name is Constantinos Fokianos. 

 

2. I hold a Master in Civil Engineering degree from the Democritus University 

of Thrace, Greece. I also undertook post-graduate studies on Hydraulic 

Engineering at the same university. I have been working in the water 

resource engineering field since 2005. I currently hold the position of 

Water Resource Engineer Manager at Bloxam Burnett & Olliver (BBO). I 

have been working for BBO since 2017. I have participated on a wide range 

of consulting, design, and modelling services for infrastructure and 

development projects. I have also provided peer reviewing services for 

Waikato Regional Council (WRC) and Waikato District Council (WDC).  

 

3. I have been engaged by Shand Properties Limited (Shand) to provide a 

Stormwater Management Report to support its submission on the Waikato 

Proposed District Plan (PDP). 

 

CODE OF CONDUCT 

 

4. I have read the Environment Court Code of Conduct for expert witnesses 

contained in the Environment Court Practice Note 2014 and agree to 

comply with it. I confirm that the opinions expressed in this statement are 

within my area of expertise except where I state that I have relied on the 

evidence of other persons.  I have not omitted to consider materials or 

facts known to me that might alter or detract from the opinions I have 

expressed.  

 

SCOPE OF EVIDENCE 

 

5. My evidence will address the following matters in relation to the Shand 

submission seeking to rezone land in Huntly North:  
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a) Hydrology; 

 

b) Flood Regime; 

 
c) Stormwater Drainage and Conveyance; 

 
d) Stormwater Treatment, Attenuation, and Discharge; and 

 
e) Residual Risk. 

 

SUMMARY OF EVIDENCE 

 

6. Through its submission on the PDP, Shand is seeking to rezone 

approximately 30.5 ha of land located in Huntly North from the current 

rural zoning to a mix of industrial (approximately 13 ha) and residential 

(approximately 17.5 ha) zoning.  

 

7. I prepared a Stormwater Management Report to assess the stormwater 

aspect of the proposed zoning.  The report is Attachment 1 to my evidence.  

It addresses matters regarding hydrology, flood regime, drainage, 

conveyance, treatment, attenuation, and discharge. It also refers to the 

residual risk from flooding due to a potential stopbank breach. 

 

8. The report’s purpose is to support the rezoning submission by providing a 

high-level stormwater management plan/layout for the proposed zones. 

An overall catchment hydrology investigation was conducted to determine 

maximum flood levels and the corresponding minimum floor levels for the 

proposed zones. Appendix B to the Stormwater Management Report gives 

more information regarding the assumptions and methodology that was 

followed.  

 
9. Further investigation has been conducted on the proposed industrial area 

as it is located within the Kimihia catchment floodplain, it is adjacent to the 



3 
 

railway and Great South Road, it is located close to the Kimihia rural 

stopbank and there are no discharge points located within the boundaries 

of the proposed industrial area.  

 
10. A preliminary level layout has been developed to provide a solution that 

addresses these challenges and demonstrates the feasibility of the 

proposed area to be developed for industrial use while meeting all the 

criteria related to stormwater management. A residual risk assessment 

memorandum was prepared to address matters regarding potential 

flooding due to a breach on the Kimihia stopbank. This memorandum is 

Appendix D to the Stormwater Management Report.  

 

11. The proposed residential area faces fewer challenges as it is set on higher 

ground and there is an existing watercourse that can be used as a discharge 

point for the post-development treated and attenuated runoff. The major 

challenge is its proximity to an existing wetland and how the development 

stormwater management layout can be implemented to improve the 

wetland, especially within the context of the recently updated Resource 

Management (National Standards for Freshwater) Regulations, 2020.  

 

12. Overall, the areas proposed in the plan change are suitable to be zoned for 

residential and industrial activity. The Stormwater Management Report 

presents the principles by which the future developments should be 

configured in terms of stormwater and flood management. 

 

Detailed investigation of the identified stormwater issues can be 

conducted at the subdivision stage of the future development, with 

suitable conditions imposed as part of any subdivision resource consent. 

 

OVERALL HYDROLOGY AND FLOOD REGIME 

 

13. The areas proposed to be rezoned are located within the defended area of 

the Kimihia Catchment. The overall catchment covers approximately 2,473 
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ha. The area falls within the WRC Kimihia Drainage scheme. It is considered 

defended as there is a stopbank along the Waikato River that keeps it 

protected during the river’s high flows. 

 

 
 

14. The overall catchment drains into the Waikato River through a flood gated 

culvert, allowing the runoff to drain freely during the river’s low flows. 

During higher flow events the floodgates are closed and the runoff from 

the Kimihia catchment accumulates and ponds upstream of the gates. 

 

15. That scenario could be considered as a conservative, yet safe, approach to 

determine maximum flood levels for the Kimihia catchment. These flood 

levels, varying as per design rainfall (2-year, 10-year and 100-year Annual 

Recurrence Interval (ARI)) can be used to set the minimum floor levels for 

any development within the proposed zones. 
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16. A hydrological study 

was carried out by 

BBO to determine 

these proposed 

minimum levels. 

The study is 

summarised in a 

memorandum that 

was sent to WRC 

and is Appendix B to 

the Stormwater 

Management 

Report.  The 

hydrological 

analysis suggests 

that RL 9.35m could 

be used as the 100-

year ARI flood level for the Kimihia catchment. According to the Regional 

Infrastructures Technical Specifications (RITS), the minimum freeboard 

between 100-year ARI flood level and the floor level of the industrial areas 

is 300mm. Hence, the proposed minimum floor level for the industrial zone 

is RL 9.65m.  

 

RESIDENTIAL AREA 

 

17. The area proposed to be rezoned residential is currently pastureland. The 

land is adjacent to the residential area that has already been developed 

along Russell Road from the south and the East Mine road from the north. 

The terrain morphology is hilly, with two local high points forming four 

distinct sub-catchments. In the low-lying area between these two local high 

grounds, a natural wetland has been formed. According to the Ecological 

assessment conducted by Boffa Miskell Ltd, the wetland has an area of 1.84 
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ha and has medium ecological value. Although an analysis of existing 

wetland water quality has not been conducted, high levels of nutrients, 

BOD and ammonia is expected to be present due to the current 

grazing/pasture use of the surrounding area. 

 

18. A high-level stormwater management layout was setup to investigate and 

demonstrate the feasibility of the proposed area to be rezoned as 

residential. The ground morphology dictates the delineation of four sub-

catchments. A stormwater treatment device has been allocated to each 

sub-catchment.  

 

  
 

19. The runoff from the residential road network is expected to be drained 

through kerb and channel and captured via catchpits. A stormwater 

reticulation network will convey the captured runoff to the treatment 

devices. Some of the lots sheet flow is also expected to be intercepted by 

the road drainage layout. The rest of the residential area’s runoff will be 

drained in the form of sheet flow towards the lower areas. It is proposed 

that cut-off drains and/or swales are built on the downstream boundaries 

of the residential lots to intercept and convey the sheet flow to the 
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stormwater devices. This will protect the downstream areas against 

erosion due to the increased flows. The treatment devices will provide 

extended detention and attenuation of the flows down to pre-

development levels to mitigate the effects of the developments and 

climate change and protect the receiving waters. 

 

20. Special design will be needed to ensure that the existing wetland continues 

to receive the water volumes needed to maintain and improve its 

ecological value. A layout that will allow distribution of part of the treated 

stormwater back to the wetland in a form that replicates the current sheet 

flow will have to be considered. This approach could provide significant 

improvement to the existing wetland as it will protect the wetland against 

the increase of the runoff due to the development and the climate change.  

 
21. The proposed land use change is also expected to reduce contaminant load 

into the wetland, especially regarding the levels of BOD, ammonia, and 

nutrients due to the removal of agricultural land use from the land. The 

residential nature of the development, along with the limited number of 

lots will not introduce any significant risk of heavy metal contamination 

since all of the future impervious runoff will be treated through 

stormwater treatment devices.  

 
INDUSTRIAL AREA 

 

22. The area proposed to be zoned industrial under its current status is also 

pasture/farmland. The area is delineated by old SH1 (now Great South 

Road) to the west, the railway to the east, East Mine Road to the south and 

another rural property to the north. The area is almost flat, with a small 

gradient towards the north. A local depression drains the surface runoff 

towards the north where, according to WRC input, there is a culvert that 

crosses the railway and discharges into the existing rural drainage network 

of Kimihia catchment. 
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23. A specimen design level layout was developed to demonstrate feasibility 

of the area to be developed/utilised for industrial purposes while meeting 

the district plan, the regional and the national rules and requirements for 

stormwater management. 

 

 
 

24. The main challenge that the industrial zoning faces regarding stormwater 

is the availability of a discharge point. In its current condition, the area is 

flat, and a local depression forces it to drain towards the north.  Currently 

there is no identified watercourse of concentrated flow such as a draining 

channel or stream. The runoff eventually drains across the railway through 

a culvert that is located further north, and away from the zoning 

boundaries. 

 

25. An option of a new culvert across the railway has been considered. Both of 

the culvert ends (inlet/outlet) will be located within the proposed zoning. 

The proposed option also allows for the stormwater treatment and 

attenuation device to be located on the eastern side of the railway, 

allowing for the industrial area layout to be optimised. The treated and 
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attenuated flows can then be discharged into the existing Kimihia rural 

drainage network through a new channel. The discharge point and the 

connection channel are both located within property owned by Shand. 

 
26. A preliminary terrain model was formed for the future development. The 

drainage layout is based on a network of peripheral swales surrounding the 

industrial development draining towards the proposed culvert under the 

railway. Each industrial lot can then be graded towards the swales forming 

a crown at the middle of the development. The internal roading could be 

adjusted to the crown to provide access to the future lots. The road runoff 

would be drained via kerb and channel and then through shallow channels 

along the boundaries of the lots towards the peripheral swales.  

 

27. The stormwater swales could be planted to provide preliminary treatment 

and to enable a “treatment train” layout as promoted by WRC guidelines. 

Due to the low gradient, the swales would also function as buffer swales 

during high design events, adding further attenuation volume to the overall 

stormwater layout. 

 

28. The proposed culvert under the railway (preliminary sized to be 1050mm 

diameter) could discharge into a stormwater treatment device. For the 

purposes of the report and taking into account the preliminary/specimen 

level of the design, a stormwater treatment and attenuation wetland is 

proposed. According to WRC stormwater guidelines, the RITS and other 

national technical documentation, stormwater wetlands are considered 

amongst the most efficient water quality treatment and attenuation 

devices.  

 
29. The wetland shown on the drawings has been sized to attenuate future 

stormwater flows down to pre-development flows. Especially for the 100-

year event, the proposed wetland attenuates discharge down to less than 

80% of the pre-development flow. Extended detention was also accounted 

for in the design to reduce downstream erosion risk. The controlled flow 
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could then be discharged into the existing rural drainage network through 

a proposed outfall channel. 

 

30. A stormwater model was built to evaluate the proposed layout. Design 

rainfall events for Water Quality (1/3rd of the two year/24hour rainfall), 2-

year, 10-year and 100-year were run, all for 24-hour duration storms. The 

design rainfalls were also adjusted to climate change and a 2.1oC 

temperature rise was accounted for. The model also included a layout of 

the pre-development conditions in order to set the target flows for 

attenuation. 

 

31. The modelling output suggests that the proposed stormwater layout can 

drain, treat, and discharge runoff from the future development in a 

controlled manner that meets WRC and national criteria regarding 

stormwater quality and quantity.  

 

 
 

32. A direct ‘level for level’ scheme is proposed for the industrial rezoning 

whereby level for level and volume for volume compensation is provided 

to replicate ponding volumes lost by the development, such that at least 

the same volume is available at every flood level and ponded water can 

freely access (fill and drain) as currently occurs. In other words, in order to 
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mirror the existing situation for a flood, each stage or level is provided with 

at least the same storage volume. 

 

33. This will be achieved, by recontouring an area of the submitter’s property 

east of the railway line to provide the stormwater treatment and 

attenuation wetland. Some additional recontouring outside the wetland 

could be needed, depending on the overall design. On the indicative 

scheme level design that has been applied for the needs of this report, 

some additional areas of grading were needed to satisfy the level for level 

flood compensation. 

 

 
 

34. The compensatory volume must be at the same level as the lost storage. In 

general, level for level compensation should only be applied in areas where 

flood water is stored; and flood flow routes should be protected as is the 

case for the proposed zoning as it is located within the Kimihia floodplain. 

 

35. The figure below shows the existing cumulative volume curve of Areas 1 

and 2 of Shand in their current condition, and the volume curve after the 

proposed indicative works for the development (earthworks within Area 1, 

treatment wetland, and additional grading). The graph shows that the 

proposed layout is introducing volumes are above existing up to the 100-
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year level (9.35mRL). It therefore provides more flood storage then the 

existing conditions, which is an overall improvement for the Kimihia 

floodplain capacity, and it also provides contingency and flexibility for any 

changes to site layout during detailed design. 

 

 
 

RESIDUAL RISK 

 

36. The proposed industrial zone is within a defended area - defended from 

river flooding by stop banks and localised flooding by floodgates. Although 

this area is defended from river flooding up to the 100-year event, it still 

has the potential to flood. The site may flood due to a larger than design 

event, including the 100-year with climate change whereby the Waikato 

River may overtop the stop bank. The area may also flood due to failure of 

the stop bank defence.  These scenarios are unlikely but can still happen. 

This risk that remains - once a defence is in place - is known as "residual 

risk". 
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37. A residual risk assessment 

was undertaken for this 

rezoning proposal. The 

assessment included 

modelling of Waikato river 

stop bank breach for both the 

existing and proposed 

conditions. The locations of 

the breach were defined in 

coordination with WRC. Two-

dimensional hydraulic 

modelling was conducted to 

assess the velocity and the 

depth of the flood wave as it 

spreads for the breach into the floodplain area.  

 

38. The hydraulic analysis and modelling of the stopbank breach scenarios 

show that there is enough time for an emergency plan to be implemented 

on staff evacuation if there is a monitoring and warning system in place for 

the stopbank. The proposed industrial development earthworks and 

stormwater infrastructure contribute to allowing more time for a reaction, 

adding more time for the flood wave to reach the internal access road. In 

case a breach occurs close to the existing Kimihia floodgate, the proposed 

stormwater layout within the industrial area could protect it from flooding 

by routing the flood wave towards the proposed wetland, providing full 

protection against flooding for at least 36 hours.   

 

CONCLUSION 

 

39. Shand proposes to rezone two separate areas, one for residential and one 

for industrial use. Both of these areas are located within the Kimihia 
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catchment, which is a defended area. The entire industrial area and part of 

the residential zone are also within the Kimihia floodplain.  

 

40. A hydrological analysis was undertaken to determine the maximum flood 

levels of the Kimihia catchment during 100-year ARI climate-adjusted 

design storm with the floodgates considered closed. The analysis indicated 

that RL 9.35m is the maximum water surface level. That has been proposed 

to be used to set the minimum floor levels for the proposed industrial 

zoning (RL9.65m). The Operative District Plan shows RL 10.30m as the 100-

year flood level at the area of the proposed residential zone. This level is 

proposed to determine the minimum floor level for the residential 

rezoning (RL 10.80m). 

 

41. Initial Scheme level design shows that the residential zone can be serviced 

by several stormwater treatment devices and the layout includes 

reticulation, swales and cut-off drains. The existing wetland would be 

protected, and the quality of the stormwater runoff would be improved 

due to the proposed treatment devices. A discharge distribution layout 

should be introduced during detail design to ensure that the wetland will 

be receiving the base flows in a manner that replicates the existing 

situation. 

 

42. The industrial zoning stormwater management solution includes a 

centralised treatment and attenuation device located on the eastern side 

of the railway.  A new 1050mm diameter culvert under the railway has 

been proposed to allow for the runoff from the development to discharge 

into the proposed treatment device. The drainage layout of the industrial 

area would consist of stormwater swales that would add treatment and 

attenuation properties into the overall layout and qualify as a treatment 

train approach.  

 
43. The proposed layout has been modelled and shows the capability to 

attenuate the development flows down or even lower than the pre-
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development runoff. The treated and attenuated runoff will be discharged 

into the existing rural Kimihia drainage network through a proposed 

channel. Level for level flood volume compensation has been taken into 

account in the indicative design of the proposed layout, ensuring that the 

development will not reduce the flood storage capacity of the overall 

defended area. 

 

44. Residual risk assessment was carried out including two-dimensional river 

stopbank breach modelling. The results show that a proper emergency 

evacuation plan can be established and implemented for the proposed 

industrial area. 

 

45. The above conclusions indicate that the proposed rezoning can be serviced 

within the local, regional, and national requirements regarding stormwater 

management.  

 

 

 

Constantinos Fokianos 

17 February 2021 
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Attachment 1 

Stormwater Management Report 
 


