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Overview
1. Water quality information

• Data sources
• Long-term trends

2. Nutrient budgeting
• Nutrient loads and variability

3. Sewage reticulation study
• Ongoing MSc research



Water quality information
• Routine monitoring

• State of the Environment/policy effectiveness
• Collected within the lake
• Data is intermittent before 2005
• Laboratory analysis has changes in 2009

• National Water Quality Network
• Consistent long-term monitoring
• Collected at the outflow of the lake
• Consistent since 1989 (34+ years)

• High frequency monitoring buoy
• Research/modelling

• Lake and catchment research

• …and many others Chris McBride



BOPRC water quality summary

https://jdboprcscience.shinyapps.io/BoPRC_Lakes_Dashboard/



BOPRC lake health summary

https://jdboprcscience.shinyapps.io/BoPRC_Lakes_Dashboard/



Chris McBride

High frequency monitoring buoy data



• Overall average bottom water 
oxygen demand: 12 g/m3/day

• Moderately high but not yet a 
concern

• Most aquatic organisms 
require 4-5 mg O2/L for survival 

Bottom water oxygen demand

BOPRC data



National Water Quality Network (NIWA data)
Monthly data consistently collected and analysed since 1989



National Water Quality Network (NIWA data)
• Short-term trends (e.g., 10 years) can be difficult to interpret
• Still useful to understand changes on recent time scales



National Water Quality Network (NIWA data)
• Long-term changes are generally more certain
• Useful to understand broad scale chages



Attribute Kendall’s tau 
value

p-value Confidence in trend 
direction

Percent annual 
change

Trend direction

Total phosphorus 0.23 <0.05 Highly likely 0.74 Increasing 
(worsening)

Total nitrogen 0.20 <0.05 Highly likely 0.64 Increasing 
(worsening)

Black disk (water clarity) -0.08 0.02 Highly likely -0.28 Decreasing 
(worsening)

Dissolved reactive phosphorus 0.14 <0.05 Highly likely 1.00 Increasing 
(worsening)

Nitrate (+nitrite) -0.01 0.72 As likely as not 0 -
Ammonium -0.14 Indetermined 0 -

National Water Quality Network (NIWA data)
• Chlorophyll a concentrations are not measured
• TLI calculations not possible
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National Water Quality Network (NIWA data)
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National Water Quality Network (NIWA data)

Black disk measurement (photo:NIWA)



Lake nutrient budget

Lake nutrient budgets account 
for sources and sinks of 
nutrients, as well as nutrient 
cycling and sequestration. 
Nutrient budgets quantify 
external loading, outflow rates, 
and lake nutrient 
concentrations.





Water quality of  

‘connected’ lakes
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Slide credit: Chris McBride



Inputs: Surface flows
<0.02 m3 s-1

<0.1 m3 s-1

<0.2 m3 s-1

<0.4 m3 s-1

<6.0 m3 s-1

Cold
Ambient
Hot
Outflow

Background image: White et al. 2016



Lake nutrient budget
• Sources of nitrogen and phosphorus to Lake Tarawera from the greater Tarawera catchment
• Wilson (2022) found N load from catchment can vary c. ±30% for any given year (dry vs wet years)

Source: McBride et al. 2021: Estimated catchment loads of nitrogen and phosphorus to the Rotorua Te Arawa Lakes. ERI report 143. The University of Waikato. 



Tarawera Sewage Reticulation study
Groundwater monitoring bore

Lake edge groundwater inflow 
monitoring site 

Spencer Road

The Landing

Boatshed Bay

Part 1:
• Shallow groundwater monitoring



Tarawera Sewage Reticulation study
Groundwater monitoring bore

Lake edge groundwater inflow 
monitoring site 

Spencer Road

The Landing

Boatshed Bay

Part 2:
• Groundwater flux into the lake
• Fate of nutrients at the point of entry



Thank you for listening
Lake Ecosystem Restoration

New Zealand


	Slide 1: Some aspects of water quality in  Lake Tarawera
	Slide 2: Overview
	Slide 3: Water quality information
	Slide 4: BOPRC water quality summary
	Slide 5: BOPRC lake health summary
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Lake nutrient budget
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Lake nutrient budget
	Slide 19: Tarawera Sewage Reticulation study
	Slide 20: Tarawera Sewage Reticulation study
	Slide 21: Thank you for listening

