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Impact assessment for the TANK plan

1. Historic overview
• Decision making process
• Tools 
• Agreements

2. Values approach
• Outcomes for values
• Developing different management scenarios
• Making decisions
• Understanding impacts
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Greater Heretaunga 
and Ahuriri Land and 
Water Plan Change
(TANK)

Catchments defined from surface 
water boundaries

Regional Plan; Freshwater 
Management 

• managing the sustainable use, 
development and protection of 
freshwater resources

Napier

Hastings



What is TANK?
• ‘Collaborative’ Group formed in 2012

• The TANK Group is a community based approach to 
developing a regional plan for the Tūtaekurī, Ahuriri, 
Ngaruroro and Karamu Catchments

• Included tangata whenua and representatives of wide 
range of community and industry groups including the 
TLAs

• The Group has recommended plan change provisions 
for the management of freshwater quality and 
quantity for the Regional Resource Management Plan 
(RRMP) to the HB Regional Planning Committee
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Multiple Uses and Values of Water 

Multiple Objectives for its Management

A Range of Quality and Quantity Issues
Complexities;

Social, economic and cultural
Scientific information
Environmental processes and inter-connectivity
Future risks – demand, climate change
Uncertainties
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Setting the Scene
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The TANK project was 
established in a time 
of rapid change in 
relation to how 
decisions abut water 
were made



Structured Decision Making 

• All values are equally legitimate 

• SDM - provides foundation for the 
consideration of alternatives, benefits and 
costs 
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Decision process

Values            => Objectives      => Performance 
Measures 

Management 
Variables
(for Policy Options)

Primary Production Create new jobs in 
Hawke’s Bay

New full-time jobs in 
horticulture & farming

Minimum flow; 
allocation regime & 
volume 

Trout fishing Improve river for trout 
fishing

Trout habitat as % of 
maximum

Minimum flow; 
nutrient levels; 
riparian vegetation

Mauri of river Restore mauri of river Cultural health index Minimum flow; 
stock exclusion; 
nutrient levels

Possible Values, Objectives, Performance Measures and Management Variables For Policy Options
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Consequences Table

Performance 
Measures

Option A:
Raise min flow

Nutrient cap 

Option B:
Current min flow
Stock exclusion

Option C:
Current min flow
Stock exclusion

New full-time jobs in 
horticulture & farming

Loss of x jobs 
(how many?)

No change in jobs Gain of x jobs 
(how many?)

Trout habitat as % of 
maximum

90% of trout habitat 70% of trout habitat 50% of trout habitat

Cultural health index Good Fair Fair – Poor

Possible Performance Measures and Policy Options
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Influence diagrams
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BN for native fish

See also BN for full system: 
H:\Common\FRST FW Programmes\Values, Monitoring & Outcomes\Hawkes Bay case study\BBN
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Model and science development
• Technical Advisory Group (or TAG) 

• Support the TANK policy development to test and confirm 
any proposals for work

• Transparent and relevant science

• Established by invitation 
• Cross-section of the various interests at the TANK table 

• Include New Zealand’s best scientists.
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1. What are we managing our water bodies for?
(our values and our objectives)

NPSFM - NOF Process

2. What attributes are important for our values/objectives?

3. What state do the attributes need to be?

4. What is the current state of these attributes? 

5. How do our desired and current states compare? 

6. What are the threats and risks to attributes/objectives?

7. How can we manage the attributes and threats/risks?

8. Can we afford it, will this be effective?
19



Attributes, Values and Water Quality Objectives

• Values
• Attributes
• Attribute State 

• Desired versus actual
• Critical value

• NOF, Guidelines, standards, 
research papers
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Banding / justification / 
guideline to protect value

Numeric
attribute state

Hay et al. 2007,
RRMP
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Outstanding trout fishery > 5 7.6 6.3 5.7*

Significant trout fishery > 3.5 to 5 4.2

RRMP recreation > 1.6 to 3.5 2.2 2.7-2.5 2.1* 2.3-2.1 3.5 2.5

< 1.6 1.5 1.3 0.6

maintain / improve? N/A N/A

Zone 4
Lowland tributaries

Zone 1 
Upper 

catchments

Zone 2
Mid-low main 

stem

Zone 3
Hill country 
tributaries

 

Attributes: State and Objective

Clarity: trout fishery, recreation

clear

turbid

Applicable guideline for defined value

Applicable guideline not met

Value not identified for management unit↑


Below guidelines

Maintain

Improve

7.6
6.3

4.2
2.2

2.7 2.1 2.3
3.5

2.5

5.7

1.5 1.3 0.6

↑ 

The 
value

The actual state 
The 

desired 
State 

The Place it applied

Where 
things 

need to 
change



• Management responses  
• Priority catchments – modelled and actual data
• Site specific  - farm plans are critical
• Targeted management – key mitigations e.g.

• Riparian land
• Stock exclusion
• Erosion control
• Wetlands

• Targeted rules – based on GAP

• Impacts
• Benefits identified 

• but not all quantified
• Costs  - How much would the mitigations cost?
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Assessment of Costs
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• Concept

1. Build a series of  base models that represent agricultural and 
horticultural systems in the TANK catchment

2. Run various mitigation and water allocation scenarios 
across the base models to determine the impact variance

3. Scale the base models and scenarios impacts in order to 
represent the entire catchment impacts in economic and 
social returns.
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Irrigated Land
Sediment loss mitigations

- setbacks
- gap (Hort NZ) 

Nutrient mitigations (SPASMO)

Riparian land
- Shading
- Planting

Pastoral Hill Country 
Riparian land

Stock exclusion
Planting & fencing

Nutrient mitigations
Erosion control 

30% reduction in 
sediment loss (Sednet)



Click to add text

Sediment Mitigation 
Sediment

Model Farm - Specific Crop risk assessment, 
mitigation options and other management 
factors carried out

Model Farm -
Assessment + 
Mitigation $

Total $ -
Assessment + 
Mitigation

Pipfruit

Site specific sediment risk assessment carried out. 
Pipfruit are a permanent crop - Minimal sediment loss 
expected $        200 $       30,030 

Grapes

Site specific sediment risk assessment carried out. 
Grapes are a permanent crop with minimal stream 
edge exposure- Minimal sediment loss expected $          50 $       12,075 

Summerfruit

Site specific sediment risk assessment carried out. 
Summerfruits are a permanent crop - Minimal 
sediment loss expected $        100 $          2,778 

Kiwifruit

Site specific sediment risk assessment carried out. 
Kiwifruit is a permanent crop - Minimal sediment loss 
expected $          50 $          1,636 

Combined 
Vegetable

Site specific sediment loss risk carried out. Vege crops 
generally moderate / high sediment loss risk. Use best 
practice guidelines. Develop management strategy, 
potential solutions, sediment traps, grass filter strips 
etc. Ongoing sediment loss monitoring program $  27,000 $     717,164 

$     763,684
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Stock Proof Fencing in TANK Catchment 2nd-6th order

Zone Fencing category length % 
Summer Moist

Excellent 165 37% 2 2%
Good 169 38% 15 13%
Fair 88 20% 65 59%
Poor 28 6% 28 25%

450 100% 110 100%
Summer Dry

Excellent 52 15% 1 1%
Good 109 31% 16 9%
Fair 100 29% 73 42%
Poor 88 25% 86 49%

350 100% 176 100%
HP Intensive

Excellent 177 44% 95 34%
Good 101 25% 75 27%
Fair 67 17% 62 22%
Poor 55 14% 49 18%

399 100% 282 100%
Total river length 1198 kms 568 kms

Through Farmland 
onlyRiver length 

(kms) Category %

Through Zone
TANK Catchment River fencing categories
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 The costs analysis influenced 
 Timeframes
 Methods 

• Incentives…..Resources …. 

 The costs assessment didn’t change 
water quality objectives

28

Farm scale mitigation costs 
scaled up in a regional 
impacts assessment



Water Quantity

• Better information
• Models
• Connectivity 

• Predictive tools
• Management options
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Overview of modelling

Integrated 
GW-SW 
model

MODFLOW 
GW flow 

HBRC Data
NeSI Supercomputer

Irrigation Demand and Recharge model

MT3DMS 
GW 

nutrients

HBRC Data
OVERSEER
MODFLOW

SOURCE SW 
flow and 
nutrients

HBRC Data
OVERSEER

Climate Data
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Decision Making Context – understanding 
connections

Stream 
Depletion 
modelling

Surface water 
flow 

management

Groundwater 
sustainability

• Effects of g/w 
abstraction

• Role of stream flow 
augmentation

• Affected streams/rivers 
identified 

• Groundwater level 
trends

• Allocation limits
• Stream depleting groundwater 

takes
• Surface water abstractions

• Flow regulation regimes
• Augmentation requirements
• Take restrictions

Lowland Streams
& Ngaruroro R

Security of supply 
for abstraction

Ngaruroro R and 
Tutaekuri R flow 
management regime 
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n
d
w
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r
f
a
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e
w
a
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e
r
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Options and Impacts –
Groundwater

• Groundwater surface water connections;
• Understanding stream depletion

• Effects on flows and oxygen levels
• Testing different management options

• Water take restrictions @ different flows
• Pumping bans
• Reductions in allocations 
• Flow mitigations
• Augmentation
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Impacts of Changes to River Flows
Groundwater depletion effects

Direct abstraction effects

Impact on river flows;
days at or below a specified flow
levels of habitat protection
mean annual low flows
oxygen levels in lowland streams
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Impacts of Changes to River Flows
Groundwater depletion effects
Direct abstraction

Impact on river flows;
days at or below a specified flow
levels of habitat protection
mean annual low flows
oxygen levels
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Management Options 
Developed 

7 scenarios modelled



Security of Supply data

Impacts of Changes to River Flows
Groundwater depletion effects
Direct abstraction

Impact on river flows;
days at or below a specified flow
levels of habitat protection
mean annual low flows
oxygen levels

36

Minimum flow and allocation limit 
options



Impacts of Changes to River Flows
Groundwater depletion effects
Direct abstraction

Impact on river flows;
days at or below a specified flow
levels of habitat protection
mean annual low flows

Security of supply
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Impact on Production

Farm scale impacts 
(EBIT) → flow on 
impacts at regional 
scale

Minimum flow and allocation limit 
options



Horticulture Scenarios

• Scenario 1 Base
79% No ban, 21% Nga2400

• Scenario 2 Future B
74% GW2013, 20% Nga3600, 6% Tut2500
Mitigation expenditures

• Scenario 3 Future C
 74% GW 9/10, 20% Nga3600, 6% Tut2500
Mitigation expenditures



Pastoral Scenarios

• Scenario 1 Base
Current practice

• Scenario 2 MS1
Sediment mitigation (30% reduction, over 10 yrs)
 Land to forestry (retired and production)

• Scenario 3 MS2
Sediment plus nutrient reduction (10%, 10 yrs)
 Land to forestry (retired and production)
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What happens to communities and cultures?



• Community Reference Group – how TANK water management 
impacts on them and their values

• Extensive interviews and workshops

• Population and demographics

• Changes to indigenous vegetation/wetlands 

• Income structure and benefit dependency 

• Adverse social determinants of health including employment, 
crime and poverty statistics

• Role of primary production regional economy
43

Key Information Sources



• Population
• Short residency times - cultural memory
• Aging and increasingly urban 
• Mana whenua living elsewhere – need jobs/homes/social services  

Diminishing cultural survival 
• High benefit dependency and low incomes

• High level of vulnerability to some communities to changes to 
regional economy

• Māori communities especially vulnerable

• The mana/mauri of whānau Māori in Hawke’s Bay is seriously 
diminished, in some cases to the brink of extinction

• High representation of Māori in adverse social determinants 
of health including employment, crime and poverty statistics

• Primary production significant for regional economy
44

Key Findings



Next steps

• Regional Planning Committee filling in the gaps
• Items of non-consensus
• Drinking water management

• Version 8
• Consultation on the draft plan change 

• Further feedback
• Pre-notification and notification stages

• Public submissions
• Etc

45



Thank You
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