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MAY IT PLEASE THE COURT 

1 This Memorandum of Counsel is filed on behalf of the Southland 

Regional Council (Council) in respect of the appeals against the 

Council's decision on the proposed Southland Water and Land Plan. 

2 In accordance with the Court’s Minute issued on 5 August 2019, the 

Council has conferred with its science experts to identify the data, facts, 

and information relevant to the development of indicators of the 

ecological health of Southland’s waterbodies.   

3 The data, facts, and information are set out in Appendix A. 

4 This information includes relevant published information and any 

available new data obtained by the Council that has not yet been 

published in any scientific reports.  

5 Counsel confirms that, if any party requests a copy of any of the data, 

facts, or information contained in Appendix A, that the same will be 

made available to them as soon as practicable via a suitable means.   

6 Counsel notes that the science experts will be discussing the sufficiency 

of the data, facts, and information identified by the parties and access to 

this information at the facilitated meeting on 4 September 2019.  Once 

the experts have confirmed the data, facts, and information relevant to 

the development of the ecological indicators of health, the experts may 

wish to set up a Dropbox into which the experts can upload and access 

all of the relevant information.  

DATED this 23rd day of August 2019 

      

.............................................................. 

P A C Maw / K J Wyss 

Counsel for the Southland Regional Council 
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ANZECC. (2000). Australian and New Zealand guidelines for fresh and marine 

water quality. Australian and New Zealand Environment and 

Conservation Council and Agriculture and Resource Management 
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Ausseil A-G.E., Gerbeaux P., Chadderton W.L., Stephens T., Brown D., and 

Leathwick J. 2008: Wetland ecosystems of national importance for 

biodiversity: criteria, methods, and candidate list of nationally important 

inland wetlands. Landcare Research Contract Report LC0708/158. 

Prepared for the Department of Conservation.   

CCME. (2012). Canadian Water Quality Guidelines: Nitrate Ion. Scientific 

Criteria Document. PN 1470. Canadian Council of Ministers of the 

Environment, Winnipeg. 

Clarkson, B., Briggs, C., Fitzgerald, N., Rance, B., & Ogilvie, H. (2011). Current 

and historic wetlands of Southland Region: Stage 2. Hamilton: Landcare 

Research Contract Report LC312. 

Dalley, D., & Geddes, T. (2012). Pasture Growth and Quality on Southland and 

Otago Dairy Farms. Proceedings of the New Zealand Grassland 

Association 74. 

Daughney, C., Rissmann, C; Friedel, M.; Morgenstern, U.; Hodson, R.; van der 

Raaij; R; Rodway, E.; Martindale, H.; Pearson, L.; Townsend, D.; Kees, 

L.; Moreau, M.; Millar, R., (2015). Hydrochemistry of the Southland 

Region. GNS Science Report 2015/24. 

EMA (European Medicines Agency). (2018): Guideline on assessing the 

environmental and human health risks of veterinary medicinal products 

in groundwater. 2018  

Environment Southland and Te Ao Marama Incorporated, (2010). Our Health: Is 

our water safe to play in, drink and gather kai from? Part 1 of Southland 

Water 2010: Report on the State of Southlands Freshwater. 

Environment Southland, 2000, Southlands’ State of the Environment report for 

Water – October (2000). Environment Southland Publication Number 

2000-21. ISBN Number: 0909043-16-7. 



3 
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http://www.es.govt.nz/Document%20Library/Factsheets/Other%20factsh

eets/Water%20Quality%20in%20Southland%20web.pdf    

Ewans, R. (2016). Environment Southland Wetland Inventory Project. 

Invercargill: Environment Southland. 

Fenwick, G., Greenwood, M., Williams, E., Milne, J., Watene-Rawiri, E. (2018) 

Groundwater Ecosystems: Functions, Values, Impacts and 

Management. NIWA Client Report 2018184CH prepared for Horizons 
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Fillinger, L., Hug, K., Trimbach, A. M., Wang, H., Kellermann, C., Meyer, A., & 

Griebler, C. (2019). The DA-(C) index: A practical approach towards the 

microbiological-ecological monitoring of groundwater ecosystems. Water 

research, 114902.  

Hamill, K.D. 2001. Toxicity in benthic freshwater cyanobacteria (bluegreen 

algae): First observations in New Zealand. New Zealand Journal of 

Marine and Freshwater Research, 35: 1057-1059. 

Heath, M.W. and Wood. S.A. 2010, Benthic Cyanobacteria and Anatoxin-a and 

Homanatoixn-a Concentrations in Five Southland Rivers. Cawthron 

Report No. 1841. 

http://www.es.govt.nz/Document%20Library/Research%20and%20repor

ts/Surface%20water%20quality%20reports/southland-

cyanobacteriareport-2010.pdf 

Hickey C. W. (2013): Updating nitrate toxicity effects on freshwater aquatic 

species. Prepared for Ministry of Building, Innovation and Employment: 

Funded by Envirolink. Jan 2013. 

Hickey, C.W. (2015). Hardness and Nitrate toxicity – site-specific guidelines for 

spring-fed streams in the Waimea and Motupipi river catchments and 

Waikoropupū Springs. No. HSJ15201. NIWA report to Tasman District 

Council, pp. 7. (reference [3]). 

Hickey, C.W. (2016). Guidelines for the protection of aquatic ecosystems, 

toxicant trigger values: Nitrate – Freshwater. Australian and New 

Zealand guidelines for fresh and marine water quality. Draft August 

2016. Council of Australian Governments Standing Council on 

Environment and Water, Canberra, ACT, Australia. 

http://www.es.govt.nz/Document%20Library/Research%20and%20reports/Surface%20water%20quality%20reports/southland-cyanobacteriareport-2010.pdf
http://www.es.govt.nz/Document%20Library/Research%20and%20reports/Surface%20water%20quality%20reports/southland-cyanobacteriareport-2010.pdf
http://www.es.govt.nz/Document%20Library/Research%20and%20reports/Surface%20water%20quality%20reports/southland-cyanobacteriareport-2010.pdf
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Hodson, R. and Akbaripasand, A., 2016. State and Trends in Freshwater 

Macroinvertebrate Community Health in Southland. New Zealand Fresh 

Water Conference Proceedings, Invercargill. 

http://www.es.govt.nz/Document%20Library/Presentations/Science%20

Conference%20Posters%202016/State%20and%20Trends%20in%20Fr

eshwater%20Macroinvertebrate%20Community%20Health%20in%20So

uthland.pdf   

Hodson, R., Dare, J., Merg, M L., and Couldrey, M., (2017). Water Quality in 

Southland: Current State and Trends. Environment Southland Technical 

Report. Publication No 2017-04. 

Hodson R., De Silva N. 2018. Assessing the State of Periphyton in Southland 

Streams and Rivers. Environment Southland publication No: 2018-19. 

Hughes, B., Wilson, K., Rissmann, C., & Rodway, E. (2016). Physiographics of 

Southland: Development and application of a classification system for 

managing land use effects on water quality in Southland. Environment 

Southland Technical Report Publication, (2016/11). 

Kelly D, Schallenburg M, Waters S, Shearer K, Peacock L. 2016. A calibrated 

ecological health assessment for Southland. Cawthron Institute. Report 

prepared for Environment Southland. 

Kitto, J. and Hodson, R.J.W. 2016, Water quality state and trends for southland. 

Dairy New Zealand Poster. 2016 New Zealand Fresh Water Conference 

Proceedings, Invercargill. 

Kolar, B. and Finizio A., 2017. Assessment of environmental risks to 

groundwater ecosystems related to use of veterinary medicinal products. 

Regulatory Toxicology and Pharmacology 88: 303-309 Liquid Earth, 

2010. 

Lagoon Technical Group (LTG) 2013. Recommended Guidelines for Waituna 

Lagoon. Report prepared by Lagoon Technical Group for Environment 

Southland. 

Land, Air, Water Aotearoa (LAWA) 2018 www.lawa.org.nz 

http://www.lawa.org.nz/
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Larkin, G., 2013, Recreational Waters of Southland. 

http://www.es.govt.nz/Document%20Library/Research%20and%20repor

ts/Coastal%20reports/Recreational%20Waters%20of%20Southland/recr

eational_waters_technical_report_2013_final.pdf  

Liquid Earth, (2010). State of the Environment: Groundwater Quality Technical 

Report. Prepared for Environment Southland, 2010. 

Liquid Earth, (2011): Environment Southland State of the Environment: 

Groundwater Quality Technical Report. A report for Environment 

Southland by Liquid Earth Consulting Ltd. 

Liquid Earth, (2012). Spring Gauging Programme Review. Report for 

Environment Southland. 

McAllister, T.G., Wood, S.A., and Hawes, I. 2016, The rise of toxic benthic 

Phormidium proliferations: A review of their taxonomy, distribution, toxin 

content and factors regulating prevalence and increased severity. 

Harmfull algae, vol. 55, 282-294. 

Ministry for the Environment and Ministry for Primary Industries Freshwater 

Management Guidance: A draft technical guide to the periphyton 

attribute notes under the National Policy Statement for Freshwater 

Management 2014 (as amended 2017). 

Ministry for the Environment and Ministry of Health, 2009, Microbiological water 

quality guidelines for marine and freshwater recreational areas. Ministry 

for the Environment, Wellington.  

Ministry for the Environment and Ministry of Health, 2009, New Zealand 

Guidelines for Cyanobacteria in Recreational Fresh Waters – Interim 

Guidelines. Prepared for the Ministry for the Environment and the 

Ministry of Health by SA Wood, DP Hamilton, WJ Paul, KA Safi and WM 

Williamson. Wellington: Ministry for the Environment. 

Ministry for the Environment. (2017). National Policy Statement for Freshwater 

Management 2014 – updated 2017.  

Ministry of Health. 2008. Drinking-water Standards for New Zealand 2005 

(revised 2008). Wellington: Ministry of Health.  

Ministry of Health. 2018. Drinking-water Standards for New Zealand 2005 

(revised 2018). Wellington: Ministry of Health. 

http://www.es.govt.nz/Document%20Library/Research%20and%20reports/Coastal%20reports/Recreational%20Waters%20of%20Southland/recreational_waters_technical_report_2013_final.pdf
http://www.es.govt.nz/Document%20Library/Research%20and%20reports/Coastal%20reports/Recreational%20Waters%20of%20Southland/recreational_waters_technical_report_2013_final.pdf
http://www.es.govt.nz/Document%20Library/Research%20and%20reports/Coastal%20reports/Recreational%20Waters%20of%20Southland/recreational_waters_technical_report_2013_final.pdf
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Moran, E., McKay D., Bennett, S., West, S., and Wilson, K. (2018). The 

Southland Economic Project: Urban and Industry. Techincal Report. 

Publication no. 2018-17. Environment Southland, Invercargill, New 

Zealand. 383pp. 

Moran, E., Pearson, L., Couldrey, M. and Eyre, K. The Southland Economic 

Project: Agriculture and Forestry. Environment Southland Publication 

No: 2017-02 

https://contentapi.datacomsphere.com.au/v1/h:es/repository/libraries/id:1

tkqd22dp17q9stkk8gh/hierarchy/Scientific%20reports/Agriculture%20an

d%20Forestry%20Report.pdf  

Moreau M., Lovett A., Rodway E. & Martindale H. (2018): Groundwater – 

surface water investigation of the Waimea Stream, Southland, using 

radon, FODTS and hydrochemistry. GNS Science. 29 p. 

Morgenstern, U.; Daughney, C.J. (2012) Groundwater age for identification of 

baseline groundwater quality and impacts of land-use intensification: 

The National Groundwater Monitoring Programme of New Zealand. 

Journal of Hydrology, 456/457: 79-93. 

Moriarty E. (2013) The impact of Farm Practices on Microbial Water Quality. 

Prepared as part of a Ministry of Health contract for scientific services. 

December 2013. 

Nokes C. (2008): A guide to the Ministry of Health Drinking Water Standards for 

New Zealand. Prepared for the Ministry for the Environment. 

Environmental Science and Research Ltd. June 2008. 

Rissmann, C., Rodway, E., Beyer, M., Hodgetts, J., Snelder, T., Pearson, L., 

Killick, M., Marapara, T.R., Akbaripasand, A., Hodson, R., Dare, J., 

Millar, R., Ellis, T., Lawton, M., Ward, N., Hughes, B., Wilson, K., 

McMeeking, J., Horton, T., May, D., Kees, L., (2016). Physiographics of 

Southland Part 1: Delineation of key drivers of regional hydrochemistry 

and water quality. Environment Southland publication number 2016/3, 

Invercargill. 146p. 

Rissmann, C., Wilson, K L., and Hughes, B. N., (2012). Waituna Catchment 

Groundwater Resource Technical Report. Environment Southland 

publication number 2012-04, Invercargill. 92p. 

https://contentapi.datacomsphere.com.au/v1/h:es/repository/libraries/id:1tkqd22dp17q9stkk8gh/hierarchy/Scientific%20reports/Agriculture%20and%20Forestry%20Report.pdf
https://contentapi.datacomsphere.com.au/v1/h:es/repository/libraries/id:1tkqd22dp17q9stkk8gh/hierarchy/Scientific%20reports/Agriculture%20and%20Forestry%20Report.pdf
https://contentapi.datacomsphere.com.au/v1/h:es/repository/libraries/id:1tkqd22dp17q9stkk8gh/hierarchy/Scientific%20reports/Agriculture%20and%20Forestry%20Report.pdf
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5 year median (2007‐2012 (June)) Environment Southland publication 

No 2012‐09, Invercargill. 24p. 
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Robertson H.A, Ausseil A-G.E., Rance B., Betts H. and Pomeroy E. (2018) Loss 
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Unpublished material - Southland Regional Council Data 

1 The following data has been collected and/or is held by the Council.  

Some of this data has been used to produce the reports and papers 

referenced above, and some is raw data that has not been explicitly 

published in literature or reported on at this point in time:  

(a) Groundwater chemistry data, which includes recent samples 

characterising nitrate, E. coli, phosphorus and a range of other 

contaminants since 2017 (most commonly referenced in the recent 

state and trend report).  These samples are from across the 

Southland region from all State of the Environment groundwater 

monitoring sites and additional non-regular monitoring sites. The 

State of the Environment data is at a quarterly sample frequency. 

(b) New data for rivers and streams that has been collected by the 

Council over the last 3 to 4 years in Southland (as referenced in 

the Joint Witness Statement for Water Quality and Ecology (Rivers 

and Wetlands)).  With the exception of the state of periphyton in 

Southland, this data has not been reported on previously, and 

consists of: 

(i) Paired monthly nutrient and annual macroinvertebrate 

community index, annual stream habitat data from 

approximately 50 sites across the region. 

(ii) Monthly percentage of fine sediment cover from 

approximately 30 sites across the region. 

(iii) Paired nutrient and monthly benthic periphyton (chlorophyll-a 

and percentage cover) from approximately 30 sites across 

the region. 
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(iv) Annual suspendable inorganic sediment (SIS) / suspendable 

organic sediment (SOS)1 measure of re-suspendable fine 

inorganic and organic sediment paired with 

macroinvertebrate community index.  Data collected over 

approximately 4 years. 

(v) Reference condition macroinvertebrate community index and 

stream habitat data from approximately 50 sites across the 

region (single sample only). 

 

 

                                                

1 SIS and SOS are measures of deposited fine sediment on river beds. 
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