
































http://en.wikipedia.org/wiki/North_America












https://www.google.co.nz/imgres?imgurl=x-raw-image:///1687b49c7f6e24521f0d938321aeef519e0a5dde577ccedfc73c7523c76fb245&imgrefurl=http://ecan.govt.nz/publications/General/RiparianZonesWetlandsE0470.pdf&h=297&w=441&tbnid=UiRuf5y0hxYm-M:&docid=733uvKpnKLuCHM&ei=1L6qVpzjGaHPmwX185SgBQ&tbm=isch&ved=0ahUKEwicndPy7c3KAhWh56YKHfU5BVQQMwhnKEIwQg
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj9x8Ou7c3KAhUj4qYKHa0kC2AQjRwIBQ&url=http://www.dairynz.co.nz/media/2006558/Effluent_Pub_compliance_Quick_Checklist_Canterbury.pdf&psig=AFQjCNFpWna8GGGjVTeWIpdK3f_H4K2QMA&ust=1454116793903182
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjc-fmP7c3KAhXm6aYKHRiVBbgQjRwIBw&url=http://www.buffer.forestry.iastate.edu/Research/Grazing/HTML/erosion.htm&psig=AFQjCNGEAL-FVzqMbGxeNHsD48mf63pSEQ&ust=1454116723928866
https://www.google.com/imgres?imgurl=http://i00.i.aliimg.com/photo/v0/60136515400_1/center_pivot_irrigator_aquaspin_.jpg&imgrefurl=http://htbauer.en.alibaba.com/product/60136515400-0/center_pivot_irrigator_aquaspin_.html&h=333&w=500&tbnid=Iy9ARgNgurfbvM:&docid=OixJ0080G48mRM&ei=ar6qVrPPOsTMmwW594ZI&tbm=isch&ved=0ahUKEwizrK7A7c3KAhVE5qYKHbm7AQkQMwhCKBowGg
























































https://www.google.co.nz/imgres?imgurl=http://s0.geograph.org.uk/geophotos/04/48/31/4483197_fb93f200.jpg&imgrefurl=http://www.geograph.org.uk/photo/4483197&h=427&w=640&tbnid=vNwGlLPV4arpNM:&docid=IIi2P78rzJbkCM&itg=1&ei=Ttq2Vu2CDIah0gTul6-IBw&tbm=isch&ved=0ahUKEwjt4c7k-eTKAhWGkJQKHe7LC3EQMwiDASheMF4
https://www.google.co.nz/imgres?imgurl=http://www.stuff.co.nz/content/dam/images/1/4/8/0/8/z/image.related.StuffLandscapeSixteenByNine.620x349.147n3m.png/1439936033151.jpg&imgrefurl=http://www.stuff.co.nz/business/farming/nz-lifestyle-block/67541170/Beneath-your-feet-5-tips-on-fertiliser-for-beginners&h=348&w=620&tbnid=C4X9b_GmI9ElnM:&docid=vjdG4Hy07SZoRM&ei=Ndu2VvuPJofp0ASAvrv4Aw&tbm=isch&ved=0ahUKEwi7_vvS-uTKAhWHNJQKHQDfDj8QMwhCKB0wHQ
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwinx8PH-eTKAhWMo5QKHRMwDpEQjRwIBw&url=http://www.teara.govt.nz/en/photograph/14702/eroding-river-bank&psig=AFQjCNFVobKCjfOhNUpI_vJWK-AFQSpB-Q&ust=1454910348220865
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjewpu-9uTKAhXBkpQKHepjBWUQjRwIBw&url=http://newsstand.clemson.edu/mediarelations/cover-crops-can-add-nutrients-life-to-soil/&psig=AFQjCNEBAoOdAzSdU7UW-FC6OABXNXLvKg&ust=1454909492471939
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiipsWu-OTKAhWFH5QKHQFWAakQjRwIBw&url=http://www.jonathangreen.com/soil-compaction-problems-solutions.html&psig=AFQjCNFqycJ5Zuwk6NCDl926d08kFReGtg&ust=1454910027562071






































https://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi66buCguXKAhWHqJQKHdcKBfAQjRwIBw&url=https://www.niwa.co.nz/publications/wa/vol16-no3-september-2008/waterwise-irrigation-agriculture-and-sustainability&bvm=bv.113370389,d.dGo&psig=AFQjCNFlW33JgmRSx-Qsr69Blyj5iWRFnQ&ust=1454912618222031
















































http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.stuff.co.nz/the-press/news/canterbury/8920933/Dairy-farm-fined-25-000-for-pollution&bvm=bv.113370389,d.dGo&psig=AFQjCNGLjvvhwcgNuFAJDf0mffdBm5eISA&ust=1454912227501940
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi8ztmfguXKAhXCsJQKHSgeBvIQjRwIBw&url=http://www.radionz.co.nz/news/political/253682/national's-environment-plan-slammed&bvm=bv.113370389,d.dGo&psig=AFQjCNHpEyRsFKVDD2BZ3F__olQEQqH_wA&ust=1454912672487131
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjTvofL_uTKAhUMpJQKHT9XAOkQjRwIBw&url=http://yardyyardyyardy.blogspot.com/2011/12/fuel-of-future.html&bvm=bv.113370389,d.dGo&psig=AFQjCNFaj_r3npUsO_tmIrC9h4Juh1Iwmw&ust=1454911666157697














http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt16GThOXKAhULipQKHVqyDU4QjRwIBw&url=http://www.radionz.co.nz/national/programmes/ourchangingworld/audio/201775799/healthy-streams-healthy-harbour&psig=AFQjCNGFZpDod6D-y89HdIe6IcMqYsSIrg&ust=1454913179264265
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi9utiUg-XKAhUHm5QKHc0qBvcQjRwIBw&url=http://sciblogs.co.nz/waiology/2013/12/05/how-does-agriculture-affect-new-zealands-water-quality/&bvm=bv.113370389,d.dGo&psig=AFQjCNGFuopsqH5CWpvOgQw3EMW7IQL9Mg&ust=1454912903882888


























http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiSrcWrgOXKAhUHppQKHV1oDVwQjRwIBw&url=http://www.ats-environmental.com/solutions/spat-ropes/&psig=AFQjCNGZPb53jR2grhPauJxMKaYbiBWLPA&ust=1454912153794775


https://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj46NK0guXKAhXIrJQKHUcvBbwQjRwIBw&url=https://thesolablog.wordpress.com/page/2/&bvm=bv.113370389,d.dGo&psig=AFQjCNGO3BzaZm8_18-9B4mxA5nAGrigwg&ust=1454912718214781
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjwn5Tv_-TKAhXDlJQKHcO9DSUQjRwIBw&url=http://www.trc.govt.nz/transforming-taranaki-scientific-case-studies&bvm=bv.113370389,d.dGo&psig=AFQjCNEzG_4nTURecOmgZrNcG3fDfRci-g&ust=1454912037745594
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjjnNqshOXKAhUDnJQKHcO3BsMQjRwIBw&url=http://www.waitakiirrigators.co.nz/news/&psig=AFQjCNGFZpDod6D-y89HdIe6IcMqYsSIrg&ust=1454913179264265












http://mkt.co.nz/mahaanui-iwi-management-plan/Mahaanui-IMP-web.pdf
http://mkt.co.nz/mahaanui-iwi-management-plan/Mahaanui-IMP-web.pdf
































http://www.beeflambnz.com/Documents/Farm/Canterbury%20FEP%20guidelines.pdf
http://www.dairynz.co.nz/media/1136726/smp-tool-v6-water-mark.pdf
http://www.dairynz.co.nz/media/1136726/smp-tool-v6-water-mark.pdf
http://www.dairynz.co.nz/media/757905/guide-to-good-irrigation-part-1.pdf
http://www.dairynz.co.nz/media/757907/guide-to-good-irrigation-part-2.pdf
http://www.dairynz.co.nz/media/2231977/land-management-canterbury.pdf
http://www.dairynz.co.nz/media/2231977/land-management-canterbury.pdf
http://www.dairynz.co.nz/media/1237817/reducing-nitrogen-loss.pdf
http://www.dairynz.co.nz/media/254313/5-37_Composting_dead_stock.pdf
http://www.dairynz.co.nz/media/254310/5-36_Disposal_of_agrichemicals_containers_drums_plastics.pdf
http://www.dairynz.co.nz/media/254310/5-36_Disposal_of_agrichemicals_containers_drums_plastics.pdf
http://www.dairynz.co.nz/media/254307/5-35_Farm_dumps_and_offal_pits.pdf
http://www.dairynz.co.nz/media/2832537/farmers-guide-to-managing-fde.pdf
http://www.dairynz.co.nz/media/2832537/farmers-guide-to-managing-fde.pdf
http://www.dairynz.co.nz/media/2071974/crossings-waterway-technote.pdf
http://www.dairynz.co.nz/media/2071976/fencing-waterway-technote.pdf
http://www.dairynz.co.nz/media/2071976/fencing-waterway-technote.pdf
http://www.dairynz.co.nz/media/2071979/pest-plants-waterway-technote.pdf
http://www.dairynz.co.nz/media/2071979/pest-plants-waterway-technote.pdf















	WATER QUALITY, GMPs & MAHINGA KAI�
	Prepared by�
	Tipa & Associates Ltd�
	June 2016�
	EXECUTIVE SUMMARY�
	1.0 INTRODUCING THE PROJECT�
	2.0. BACKGROUND�
	2.1.1 The Key Challenges affecting Water Management in Canterbury�
	2.2.1 Kaitiakitanga Targets in the CWMS�
	Included within the CWMs are a series of Kaitiakitanga targets.  These are attached as Appendix 1.�
	2.2.2 Cultural beliefs, values and uses.�
	2.2.2 Provisions specific to cultural interests in the Resource Management Act 1991�
	2.2.3 A healthy functioning waterway capable of sustaining cultural values, and uses�
	2.2.4 Significance of mahinga kai�
	2.2.5 Sustaining mahinga kai�

	3.0 WATER QUALITY IMPACTS ON ATTRIBUTES OF MAHINGA KAI�
	3.1 Overview of impacts of agriculture on mahinga kai�
	We have included a series of concept maps to make the linkage between agricultural practices, water quality and mahinga kai attributes�
	It is important to distinguish between the causes of water quality deterioration and effects.�
	In the paragraphs that follow we expand on Figure 5 and examine:�
	Figure 6 Potential effects of sediment on water quality and a range of mahinga kai attributes�
	Figure 7 Potential effects of nutrients, herbicides and pesticides on water quality and a range of mahinga kai attributes�
	Figure 9 Potential effects of water quality changes on a mahinga kai attribute: water flows�
	Figure 11 Potential effects of water quality changes on a mahinga kai attribute: habitat�

	4.0 EXTENT TO WHICH GMPS ADDRESS IMPACTS OF WATER QUALITY ON MAHINGA KAI�
	5.0 RECOMMENDED AREAS WHERE GMPS NEEDED TO ADDRESS IMPACTS OF WATER QUALITY ON MAHINGA KAI�
	7.0 TAKING ACCOUNT OF IWI MANAGEMENT PLANS�
	In the paragraphs below we provide an example of how this could be undertaken.�

	8.0 AUDITING OF FMP AND GMPS�
	8.1 NGAI TAHU PARTICIPATION IN AUDITS�
	8.2 AUDIT RESULTS PROVIDED TO NGAI TAHU�
	9.0 CONCLUSIONS�
	Figure 13 GMPS likely to mitigate potential effects of sediment on water quality and a range of mahinga kai attributes�
	Figure 14 GMPS likely to mitigate potential effects of nutrients, herbicides and pesticides on water quality and mahinga kai attributes�
	Figure 16 GMPS likely to mitigate potential effects of water quality changes on a mahinga kai attribute: water flows�
	Figure 11 Potential effects of water quality changes on a mahinga kai attribute: habitat�
	At the start of section 3 we explained that it is possible to distinguish between the causes of water quality deterioration and effects.�

	10.0 EXTENT TO WHICH GMPS ADDRESS IMPACTS OF WATER QUALITY ON OTHER TAONGA�
	REFERENCES�
	Appendix 2 – List of GMPs�
	Appendix 3 – Canterbury Land and Water Regional Plan – Farm Environment Plan Factsheets�

