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Water Quality Drivers 

Water quality can be either nitrogen (N) limited  

or phosphorus (P) limited or limited by both.  

Nutrient-loss from land use activities has two 
distinctly different transport processes:  

ÅN (leaching) and P (runoff)  

ÅP-Project ς focus on the P-loss sources and 
transport mechanism 

ÅRunoff events during high intensity rainfall 

 



 

Ephemeral storm water flow 

Pic courtesy of Mark and Sophie Dibley 
 



Lots of water runs off during heavy rainfall 

Pic courtesy of Daniel and Kim- Hauraki sub-catchment, Kaharoa 



Sediment and nutrient highway 
  
flow over usually dry paddocks 



Why bother taming floodwater? 
How much P delivered in storm water? 
Å Sampling of streams during floods (NIWA 2008)  
Å Sum of P-load of storm sampled permanent streams = 9.6T 
Å 25% of the catchment only has no permanent streams (not sampled) 
Å Storms deliver > 12 T P per year - in just a few events per year 
 
 How can we intercept this load of P in storm water? 
Å Key to influencing P in storm loads is not at the lake edge 
Å Manage near the source rather than near the destination 
Å On-farm ephemerals, where runoff is first apparent. 
 
The challenge 
Å Best suited sites for detaining storm water are in the upper catchments 
Å Usually the best paddocks on the farm! 
Å Who would want to detain flood water on their best paddocks? 

 



P-Project Objectives and Outputs 

Objective 

 

Å to identify and implement practical, durable and cost effective pastoral-based P 
mitigation in the Lake Rotorua catchment over five years 

 

Outputs 

Å Desk-top analysis report on P-mitigation opportunities 

Å Funding criteria and mitigation approval process 

Å Stakeholder meetings with sub-catchment groups and one-to one landowner liaison 

Å Multiple landowner agreements and physical mitigation implementation with up to 5 
structures completed in Year 1 

Å Annual progress reports, including estimates of P mitigation efficacy individually and 
collectively (as science permits)  

 

 1st Task ς What are the P-mitigation opportunities? 



A train of P-loss Prevention and Mitigation tools  
Cost / Benefit Summary 

From AgResearch 
R. McDowell, 2010 
 



Good Management Practices 
ÅGMPs ς top of the list for both P-mitigation 

effectiveness and cost effectiveness  

ÅAn effective on-farm Environment Management 
System (EMS) can assure good uptake of GMPs 

ÅTwo NZ Ag Industrys have EMS type templates for 
managing the effective uptake of GMPs: 

 

× DairyNZ         ς Sustainable Milk Plans (SMP)  

 

× Beef + Lamb ς Land and Environment Plans (LEP)  





Table from Edmeades et. al.  2006 NZ Journal of Agricultural Research, 2006 Vol. 49: 207-222  

 



Consensus on OlsenP ranges 
Simplified Table 

 
 

 

 

Soil Class: 

Dairy  

Optimal Range  

(Olsen P) 

Drystock  

Optimal Range  

(Olsen P) 
  

Pumice,  

Podzols, 

Recent 

  

40 ς 45 

steeper land 35- 40 

(DG 30 ς 45)* 

  

15 ς 30 

  

(DG 20 ς 35)* 

Optimal OlsenP survey participants July 2010: 

 

Å agKowledge ï V. Fulton, D. Edmeads 

Å Perron Ag Consultants ï Lee Matheson 

Å AgFirst ï Mark MacIntosh,  

Å Headway ï Simon Park 

Å BOPRC - D Guinto, A. McCormack, S Stokes 

  

 

* (DG) refers to results reviewed by Dani Guinto (DG), Soil Scientist BOPRC 



Ephemeral streams 
(overland flow) 

The predominant pathway for P and sediment  
export from pastoral farmland to freshwaters 


