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[bookmark: _Toc215561202][bookmark: _Toc93414756][bookmark: _Toc99284332][bookmark: _Hlk96345031]
Purpose of the fish passage action plan template
The fish passage work programme template aims to:
provide a tool to standardise the fish passage action plan steps to identify and document, categorise, prioritise and remediate fish passage barriers, and monitor and maintain fish passage success 
provide regional councils (including unitary authorities) with guidance on how to develop region-specific fish passage management action plans to fulfil fish passage requirements set out by the National Policy Statement for Freshwater Management (NPS-FM) 2020 (see the Fish passage action plan guidance document for further information).
The work programme is not intended to:
be a guidance document on physical works for structure remediation
be a policy document
standardise the outputs, but rather the processes to be followed to create council-specific action plans.
[bookmark: _heading=h.3rdcrjn][bookmark: _Toc92350752][bookmark: _Toc93414758][bookmark: _Toc99284333]How this template works
The template sets out a four-step process for developing effective fish passage action plans: 
STEP 1: Identify and document fish passage barriers
STEP 2: Categorise and prioritise fish passage barriers
STEP 3: Improve and remediate fish passage barriers 
STEP 4: Monitor and maintain fish passage remediation. 
These steps follow the principles of the adaptive management cycle (DPIPWE, 2014 after Jones, 2009), to allow for learnings to be incorporated along the way (see figure 1). The flexibility of the cycle is relevant for medium to long‑term fish passage barrier remediation, because the status quo and strategies are likely to change over time.
[bookmark: _Ref92280012][bookmark: _Toc94885919][bookmark: _Ref92280007][bookmark: _Toc93491421][bookmark: figure1]Figure 1:	Adaptive management cycle for fish passage assessment and remediation 
[image: Plan: Step 1, identify and document freshwater management units and instream structures. 

Do: Step 2, categorise and prioritise, critical steps A-D. Step 3, improve and remediate. Think removal, then replacement, then modify.

Evaluate and learn: Step 4, monitor and maintain, evaluate effectiveness of structures and remediation.]
Source: Altered from Department of Primary Industries, Parks, Water and Environment, 2014 after Jones, 2009
To ensure councils have the best information available to prepare robust fish passage action plans, a guidance document providing background information has been developed alongside the template. We refer to the guidance document where relevant.
Links to relevant advice (eg, webpages, legislation, factsheets or lessons learnt) are provided via the Fish Passage Hub, which forms the base for recommendations made in this action plan. Providing supplementary information in this way means the work programme and guidance document can be kept as brief and practicable as possible.
	FISH PASSAGE ACTION PLAN: MAIN STEPS
☐ STEP 1 – Identify and document
Identify freshwater management units (FMUs) and associated management strategies.
Identify and document instream structures.
☐ STEP 2 – Categorise and prioritise fish passage structures
Critical Step A: Is the barrier natural or intentionally built?
Critical Step B: Assess occurrence and completeness of Fish Passage Assessment Tool (FPAT) records. 
Critical Step C: Complete FPAT record and assign FPAT priority score.
Critical Step D: Manual adjustment of FPAT priority scores.
☐ STEP 3 – Improve and remediate fish passage barriers
Determine the kind of remediation needed, acknowledging the order of: 
1)	remove
2)	replace 
3)	modify.
☐ STEP 4 – Monitor and maintain fish passage success
I am aware why monitoring is critical.
I understand whose responsibility it is to monitor. 
I understand what should be monitored.
I am familiar with recommended monitoring methods to evaluate the effectiveness of fish passage solutions.
I am familiar with standard reporting requirements to ensure target attribute states are met.





[bookmark: _Toc92350753][bookmark: _Toc93414759][bookmark: _Toc99284334]STEP 1 – Identify and document
	STEP 1 – Quick check
Identify freshwater management units (FMUs) and associated management strategies
☐	I understand that a fish passage action plan can be prepared for all or part of an FMU.
☐	I understand how to identify an FMU, including:
cultural and social characteristics of a region
freshwater values.
Identify and document instream structures
☐	I understand an initial assessment of instream structures is useful for assessing the task ahead.
☐	I will need to combine all structure information within my region into one place.
☐	The recommended tool for this is the Fish Passage Assessment Tool (FPAT).
☐	I am aware of the limitations the FPAT has.
☐	I understand that people undertaking barrier assessments should have had basic training, to ensure data quality and consistency across field surveyors.
☐	I know where to look to find more information:
New Zealand Fish Passage Guidelines (Franklin et al, 2018)
Fish Passage Assessment Protocol mobile application – User Guide (Franklin, 2018)
council examples and supplementary information on the Fish Passage Hub
STEP 1 in the Fish passage action plan guidance document.


[bookmark: _Toc93414760][bookmark: _Toc99284335]Identify freshwater management units and associated management strategies
The first step to developing a fish passage action plan is to identify and document freshwater management units (FMUs) and fish passage management strategies within an FMU. Every regional council must identify FMUs for its region, and every water body in a region must be located within at least one FMU. An action plan can be prepared for all or part of an FMU.
Further information on identifying FMUs relevant to fish passage can be found in the guidance document. Once FMUs are defined and established, your council will need to establish a system to document and identify instream structures within an FMU.
[bookmark: _Toc92350754][bookmark: _Toc93414761][bookmark: _Toc99284336]Identify and document instream structures
When FMUs and management strategies are defined, instream structures in your region need to be identified and documented (see the guidance document (pp 18–22) for detailed information on the steps outlined below). 
[bookmark: _Toc92350755][bookmark: _Toc93414762]Combine all structure information within a region into one place 
Many councils have already established their own documentation processes with extensive geospatial databases. Examples of existing council processes are shown on the Fish Passage Hub. For councils that have not already established a robust system or would like to change or adapt theirs, we propose using the Fish Passage Assessment Tool (FPAT).
[bookmark: _Toc93414763]Fish Passage Assessment Tool 
We recommend use of the FPAT to record structures and their relevant details to assess whether they provide river connectivity. Detailed information about how to acquire, install and use the tool is given in the Fish Passage Assessment Protocol mobile application – User Guide (Franklin, 2018).
The tool currently records the following metrics, which align with the NPS-FM 2020 recommendations: 
date and time of a survey, survey location, NZSegment number, organisation entering the data
river conditions (ie, flow, tidal, stream width, bankfull width)
structure generic information (ie, structure type, asset ID number and asset owner)
structure-specific information for culverts, fords, weirs, dams, flap gates, pump stations, natural barriers, bridges
structures that have been removed or had any structural add-ons, such as aprons, ramps, wingwalls and screens (the FPAT has the option to identify structures that may have already been remediated; this includes replacement, alterations or removal of the original structure)
photos of structures and stream conditions
risk to fish passage (priority, calculated and observed risk)
FPAT ID and Parent ID (see ‘FPAT upgrades’ (p 20) in the guidance document).
Should your council not use the FPAT tool, the metrics listed above will need to be collected in an alternative system that allows for robust storage and data management. 
See the guidance document (pp 18–19) for important considerations when using the FPAT application (ie, calculation of barrier prioritisation score, barrier risk assessment, privacy considerations, open-source data, FPAT upgrades, and training considerations).


[bookmark: _Toc92350756][bookmark: _Toc93414764][bookmark: _Toc99284337]STEP 2 – Categorise and prioritise fish passage barriers
	STEP 2 – Quick check
☐	I am familiar with the Fish Passage Assessment Tool and how the application prioritises barriers.
☐	No one size fits all: some councils may have different prioritisation processes than other councils because of regional contexts. Other tools to record and prioritise structures may be used, if all relevant information has been considered.
☐	I can take four critical steps to effectively prioritise fish passage barriers in my region.
Critical Step A categorises structures into natural or intentionally built barriers.
If a barrier is either natural or intentionally built, the structure should be placed into Category 1.
Critical Step B assesses the occurrence and completeness of the FPAT records.
If a barrier is not assessed or the record is incomplete, the structure should be placed into Category 3.
Critical Step C requires me to complete FPAT records and assign FPAT prioritisation scores based on risk.
Critical Step D ensures any manual adjustments to prioritisation scores have been made and the structure should be placed into Category 2.
☐	I understand that manual adjustments are council specific and should consider:
D-1 Additional information in fish distribution (eg, regional and national fish distribution data, additional sampling)
D-2 Supplementary structure information (ie, hydrological datasets, council infrastructure databases, expert knowledge)
D-3 Other important prioritisation criteria (ie, freshwater management unit criteria, practical considerations, consenting and compliance).
☐	I know where to look to find more information:
Fish Passage Assessment Protocol mobile application User Guide (Franklin, 2018)
council examples and supplementary information on the Fish Passage Hub
STEP 2 in the Fish passage action plan guidance document.





Once FMUs and instream structures have been identified (STEP 1), the next step is to categorise and prioritise fish passage barriers. Structures must be prioritised, to help understand the potential ecological benefits of improving passage, and the extent to which and why a structure may not be fulfilling relevant ecological objectives and performance standards.
Various factors influence how councils prioritise barrier identification and subsequent remediation, including ecological, economic, community value, ownership, and practical considerations such as site access. This means councils will have different prioritisation objectives, depending on their regional context. 
Figure 2 outlines the process councils can follow to prioritise fish passage barriers. It emphasises the complexity of and the aspects to be considered for an effective fish passage barrier prioritisation process. 
Because councils will have different prioritisation criteria to suit regional contexts (eg, aquatic biodiversity strategies, cultural values, priority catchments, regional plans) and regional fish passage management objectives under national obligations (eg, exemplar catchments, Department of Conservation ecological management units or species management units), the process in figure 2 is recommended as a guide for effective barrier prioritisation in your region.
At the end of the prioritisation process, your instream structures will have been categorised into one of the following three categories:
the instream structures that should be maintained, these include natural and intentionally built barriers (Category 1)
the instream structures that have a complete FPAT record and should not be maintained but removed, modified or replaced (Category 2)
the instream structures that have an incomplete FPAT record and should not be maintained but removed, modified or replaced (Category 3).
[bookmark: _Ref92280220][bookmark: figure2][bookmark: _Toc94885920][bookmark: _Toc93491422]Figure 2:	Recommended process to help regional councils prioritise fish passage barriers 
[image: Critical step A: Natural/intentionally built barrier; the creation and maintenance of intentionally built barriers should be considered when invasive species are impacting a location that supports key native fish populations. If yes, Category 1, barrier to be maintained; consider whether it has an intentionally built barrier, a natural waterfall, or whether high-risk species are present, monitor and manage the barrier. If no, Critical Step B: Assess occurrence and completeness of FPAT records, a complete record allows the calculation of a FPAT priority score. Does the structure have a complete FPAT record? If no, Category 3: Barrier not assessed, record incomplete. Critical step C: Complete FPAT record and assign FPAT priority, complete the FPAT barrier assessment and assign an FPAT priority score. Ecological benefits of barrier remediation: Low 1 to 6, medium 7 to 12, high 13 to 20. If yes, or after critical step C, Critical step D: manual adjustments of FPAT priority score. Critical steps D-1 additional information on fish passage distribution, D-2 supplementary structure information, D-3 other important prioritisation criteria. Category 2: remove, modify or replace prioritised structures.

Notes: If undesirable species are impacting desirable species or habitats found at the structure, some barriers may need to be maintained. If undesirable species are not impacting desirable species or habitats, then only natural barriers need to be maintained and are not considered for remediation. Some councils do not use FPAT to assess structures. You can still create an action plan and prioritise structures, if the information collected provides adequate guidance on remediation (section 1.6 'Best information,' NPS-FM 2020). A separate FPAT assessment is not necessary. However, for any future structure assessments, we recommend using the FPAT. Examples of alternative methods to assess and prioritise structures are shown on the Ministry for the Environment Fish Passage Hub.]
Source: Cawthron Institute 
Note: FPAT = Fish Passage Assessment Tool.
[bookmark: _Critical_Step_A:][bookmark: _Toc92350757][bookmark: _Toc93414765][bookmark: _Toc99284338]Critical Step A: Is the barrier natural or intentionally built?
If invasive species are negatively affecting a location that supports important native fish populations, you should consider creating intentionally built fish passage barriers, and ensure known barriers are maintained. You should also consider whether excluding exotic species will result in the protection or recovery of at-risk species and/or habitats (eg, aquatic plant protection from invasive fish), prevent new fish invasions, and if barriers are viable in the prevailing environment.
Natural barriers to fish passage should generally not be removed or altered, unless conditions have changed and invasive species have gained access to a vulnerable habitat that is subsequently being affected. The Department of Conservation has identified undesirable species that could be considered at a local scale to see what is applicable to the region, catchment and waterway (see section 6.1, p 98, in the New Zealand Fish Passage Guidelines (Franklin et al, 2018)). Also listed in the New Zealand Fish Passage Guidelines are the main native desirable fish species likely to benefit and gain increased protection from a natural or intentionally built barrier to exclude invasive fish (see table 6.1, p 101). Specific design criteria and implications of intentionally built barriers on fish communities are covered in STEP 3 and in section 6 (p 98) in the New Zealand Fish Passage Guidelines (Franklin et al, 2018).
We have categorised all barriers that are either natural or intentional as Category 1.
[bookmark: _Critical_Step_B:][bookmark: _Toc92350758][bookmark: _Toc93414766][bookmark: _Toc99284339]Critical Step B: Assess occurrence and completeness of FPAT records
All structures that made it to Critical Step B are neither natural nor intentional barriers. This means these structures might pose a risk to fish passage. To find out the risk level of each structure, a complete record on structure information is necessary. Critical Step B addresses this question and categorises as Category 3 all instream structures that do not have an FPAT record (or equivalent) or have an incomplete record.
[bookmark: _Toc92350759][bookmark: _Toc93414767]Identify risk of assessed structures 
To quantify the magnitude of pressure on freshwater ecosystems that results from instream structures, it is important to understand the extent and likelihood to which fish passage may be impeded. This is commonly done through risk assessments where risk categorisation is based on the features of a structure. 
The FPAT provides two approaches to evaluating the risk to fish passage: rule-based assessment and visual assessment. 
Detailed information on these two risk assessments is given in the guidance document (p 23).
All structures assessed and uploaded through the FPAT app are considered ‘complete’ and include structure information collected following the FPAT standardised protocol, such as relevant water and structure measurements, and photographs. Within the FPAT web interface are current FPAT-assessed structures (coloured squares) and additional historical structure information collated from multiple organisations (some structures include an assessment of risk to fish passage that has been translated (coloured circles) while others have limited information that a possible structure is present at a location or simply that a structure type is present (grey circle)). 
Although the FPAT is the recommended tool for structure assessments and prioritisation, some councils have developed their own prioritisation process (see the Fish Passage Hub). Depending on your council’s prioritisation process, structure information may need to be transferred into the FPAT. However, external records may vary in the amount and consistency of information provided about a structure, ranging from just the potential location of a structure (eg, river–road intersects) to details and notes regarding the structure and its risk to fish passage. 
Further information on supplementary datasets and how to add them into the FPAT can be found under ‘D-2 Supplementary Structure Information’ (pp 31–32) in the guidance document.
[bookmark: _Critical_Step_C:][bookmark: _Toc92350760][bookmark: _Toc93414768][bookmark: _Toc99284340]Critical Step C: Complete FPAT record and assign FPAT priority score
Structures that do not have a complete FPAT record that allows the calculation of a priority score will be categorised as Category 3 and must fulfil Critical Step C. In this step, missing structure information must be filled, and a priority score assigned.
The New Zealand Fish Passage Assessment Tool has a built-in ecological prioritisation score to help guide you on where remediation should be prioritised and to understand the relative potential ecological benefits of improving passage at different barriers (Franklin et al, 2018). Possible ecological prioritisation criteria for fixing instream barriers are listed in figure 3 (p 28) in the guidance document. While we recommend considering as many as possible of the criteria in table 3 when prioritising structures, not all can be addressed at a structure at the same time. This means ecological prioritisation should be seen in context with other prioritisation criteria, including economic, social and logistical criteria.
[bookmark: _heading=h.3j2qqm3]More information on how the FPAT prioritises structures is given in the guidance document (pp 28–29) and appendix H (p 71) of the FPAT User Guide (Franklin, 2018).
[bookmark: _Critical_Step_D:][bookmark: _Toc92350761][bookmark: _Toc93414769][bookmark: _Toc99284341]Critical Step D: Manual adjustments of FPAT priority scores 
Critical Step D is the final step to ensure robust instream structure prioritisation. All structures must include this step, regardless of whether the FPAT application has been used, to ensure all available information has been considered. Structures that have been through this final filter will be categorised as Category 2 and need to be removed, modified or replaced. 
[bookmark: _Toc92350762][bookmark: _Toc93414770]Why do I need to adjust the priority scores?
Once FPAT prioritisation scores have been calculated, a manual adjustment is recommended for every record on a structure-by-structure basis. This is necessary because the FPAT prioritisation score provides only a simplistic indicator of the potential ecological value that may result from remediating a structure. However, if the value is considered as not representative of the potential ecological benefits of remediating a structure, manual adjustment is needed. This requires the assessor to be familiar with the structure of interest (such as through a photograph or site visit) and the characteristics of the catchment (eg, geology, morphology and land cover). This allows priority structures to be revised and adjusted to more appropriate (either higher or lower) scores. 
Revisions may include manual assignments of priority scores, reduction of priority scores or an increase in priority scores. Detailed information about these revisions is given in the guidance document (pp 29–33).
[bookmark: _Toc92350763][bookmark: _Toc93414771]Manual adjustment criteria 
Criteria that may need to be considered to complete and update FPAT prioritisation scores are listed below. These are highly council specific and may not all be relevant or need to be included in every council’s adjustment process. Detailed information about each criterion can be found in the guidance document (pp 29–33).
[bookmark: _Toc93414772]D-1 Additional information on fish distribution:
regional fish distribution data
[bookmark: _heading=h.1y810tw]national fish distribution data
additional sampling
other metadata.
[bookmark: _heading=h.4i7ojhp][bookmark: _heading=h.2xcytpi][bookmark: _Toc93414773]D-2 Supplementary structure Information:
inclusion of historical data into the FPAT.
[bookmark: _heading=h.1ci93xb][bookmark: _Toc93414774]D-3 Other important prioritisation criteria:
FMU criteria
practical considerations (ie, ease of access to the site, health and safety, costs)
consenting and compliance.


[bookmark: _Toc92350764][bookmark: _Toc93414775][bookmark: _Toc99284342]STEP 3 – Improve and remediate fish passage barriers
	STEP 3 – Quick check
☒	I have completed STEP 1 and STEP 2.
☐	I will make sure appropriate remediation techniques match the problems encountered at barriers.
☐	I need to determine the kind of remediation needed, and priority should be given in the following order: 1) removal; 2) replacement; 3) modification of existing structure.
☐	I understand that structure remediation should be based on the principles of good fish passage design.
☐	I am familiar with design considerations for new instream structures: 
the order of preference (from highest to lowest) is: 1) bridge; 2) culvert: stream simulation; 3) culvert: single barrel circular or box, hydraulic design; 4) culvert: multi‑barrel; 5) ford.
☐	I am familiar with design considerations for remediation of existing instream structures.
Good practice remediation designs include:
removal or replacement
ramp fishways (eg, ‘nature-like’ rock ramps, concrete rock ramps, artificial substrate ramps)
baffles and mussel spat ropes (for culverts, weirs)
bypass structures (nature-like fishways, technical fishways)
fish-friendly tide and flood gates
combinations of remediation techniques for stormwater management ponds and vertical risers.
☐	I am familiar with design considerations for built and intentional barriers.
Before I design any intentional barriers, I know my objectives and performance standards (eg, why selective fish passage is required, which fish species will benefit from a built barrier, biological characteristics and behaviours of target fish species are known).
Design considerations for intentionally built barriers include barrier location, barrier height, barrier profile, design flow, downstream zone.
In this step, you should reassess the effect your improvements have had on fish passage and make any changes needed to enhance their effectiveness.
☐	I know where to find more information:
the New Zealand Fish Passage Guidelines for new instream structures (section 4), existing instream structures (section 5), intentionally built barriers (section 6)
council examples and supplementary information on the Fish Passage Hub
STEP 3 in the Fish passage action plan guidance document (p 35), specifically table 4 (p 37)
case studies of successful passage remediations and how remediations have been monitored are given on the Department of Conservation webpage Fish passage resources under ‘Lessons learnt case studies’.


Once a fish migration barrier has been identified (STEP 1) and prioritised (STEP 2), the next step is remediation. To ensure changes to a structure are long lasting, their design, installation and management should be thorough. All sites are unique, so a case-by-case approach will be needed to remediate instream structures to meet fish passage requirements. 
Your decision on what kind of remediation is necessary should follow thorough planning and design considerations. Often, several mitigation options exist based on the significant variations in biological and hydrological requirements. In this step, you should reassess the effect your improvements have on fish passage and make any changes needed to enhance their effectiveness.
Possible remediation techniques for common problems encountered at barriers can be found in table 5 (p 38) in the guidance document and on the Fish Passage Hub. Section 3 of the New Zealand Fish Passage Guidelines (Franklin et al, 2018) specifically covers the planning and design considerations for fish passage at instream structures.



[bookmark: _Toc92350765][bookmark: _Toc93414776][bookmark: _Toc99284343]STEP 4 – Monitor and maintain fish passage success
	STEP 4 – Quick check
WHY monitor?
☐	I am aware monitoring is critical to evaluate whether a structure is compliant and to check that a structure remains in good condition and is functioning as intended.
☐	Monitoring and maintenance are particularly important where:
high-value fish communities and/or ecosystems are present 
unproven designs are being used
proven designs are being used in novel situations
retrofit solutions form only one part of an instream structure
multiple structures exist within a waterway causing cumulative effects
selective barriers are being used to manage the movement of undesirable species.
WHO should monitor?
☐	I am aware it is mostly the structure’s owner, occupier and/or consent holder’s responsibility to ensure fish passage is provided over the life of a structure.
WHAT should be monitored?
☐	I know that monitoring and maintenance actions analyse:
the type of structure, date and effectiveness of existing remediations (eg, rock ramp, backwatering, artificial ramp) 
identification of the risk of the structure to fish passage, does the structure protect native species or desirable habitat?
☐	I am aware monitoring should encompass fish communities and structure integrity.
☐	I know of the recommended monitoring methods for evaluating fish passage success: 
For fish communities:
before-after-control-impact (BACI) surveys 
in situ mark and recapture studies
environmental DNA sampling.
For structure integrity:
Fish Passage Assessment Tool
compliance monitoring.
☐	At a minimum, all instream structures should be checked annually or after significant natural events to ensure they are still meeting the required objectives of structure and fish passage.
☐	I am aware:
standard reporting requirements include risk assessment as a pressure metric
standard reporting requirements include river connectivity as a state metric
I will have to specify a timeframe for achieving river connectivity
my action plan (or parts of it) will need to be reviewed within five years after it was published.
☐	I know where to look to find more information:
New Zealand Fish Passage Guidelines (section 7)
STEP 4 in the Fish passage action plan guidance document
council and Department of Conservation examples on monitoring of remediated barriers on the Fish Passage Hub.
Further information on freshwater fish sampling protocols can be found in the New Zealand Freshwater Fish Sampling Protocols (Joy et al, 2013) and on the Department of Conservation’s Freshwater Fish Inventory and Monitoring website.


Once structures have been remediated (STEP 3), you will need to check they are functioning as intended and fish passage is provided into the future. By completing STEP 4, your council will have covered all necessary steps to develop a robust fish passage action plan. 
The fish passage action plan guidance document provides detailed information on why monitoring is critical, who should be monitoring and maintaining remediated structures, what should be monitored, monitoring methods, tools and processes, monitoring frequency, and standard reporting requirements.
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