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1. Introduction

This document outlines the process for using three protocols (vegetation, hydric soils and
hydrology) to delineate wetlands as defined in the Resource Management Act (RMA) 1991,
known as ‘RMA wetlands’.

The protocols have been developed to allow for both off-site wetland identification by
experienced wetland ecologists in cases that are clearly wetlands, and on-site delineation of
areas that are less clear-cut.

A robust national method for delineating wetlands is also required for implementing policy for
‘natural inland wetlands’ under the National Policy Statement for Freshwater Management
2020 Amendment 1 (NPS-FM).

The New Zealand Resource Management Act 1991 defines wetlands as:

‘permanently or intermittently wet areas, shallow water, and land water margins that
support a natural ecosystem of plants and animals that are adapted to wet conditions’.

Under the NPS-FM, the definition of a natural inland wetland is a subset of the RMA definition,
with several exclusions. It defines a ‘natural inland wetland’ as:

natural inland wetland means a wetland (as defined in the Act) that is not:

a. inthe coastal marine area, or

b. adeliberately constructed wetland, other than a wetland constructed to offset impacts
on, or to restore, an existing or former natural inland wetland, or

c. awetland that has developed in or around a deliberately constructed water body, since
the construction of the water body, or

d. ageothermal wetland, or
e. awetland that:
i. is within an area of pasture used for grazing; and

ii. has vegetation cover comprising more than 50% exotic pasture species (as identified
in the National List of Exotic Pasture Species using the Pasture Exclusion Assessment
Methodology (see clause 1.8)); unless

iii. is alocation of a habitat of a threatened species identified under clause 3.8 of this
National Policy Statement, in which case the exclusion in (e) does not apply.

To confirm ‘natural inland wetland’ status under the NPS-FM, you will need to carry out an
assessment to check whether any of the exclusions from the definition of ‘natural wetland’ apply.

Wetlands in pasture areas used for grazing that are dominated by exotic pasture species may
fall under exclusion e) and should initially be assessed using the Pasture Exclusion Assessment
Methodology (or latest update) and the National List of Exotic Pasture Species (or latest
update) to check if they meet criteria for this exclusion. Further information on this process is
contained in the Pasture exclusion assessment methodology.
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2. Background

The approach to wetland delineation protocols is based on the US wetland delineation system
for regulatory purposes (Environmental Laboratory 1987, and US Army Corps of Engineers
updates). The US system uses three criteria: vegetation, soils and hydrology. These criteria
have been adapted for New Zealand conditions and are available as the Vegetation Tool
(Clarkson, 2014), the Hydric Soil Tool (Fraser et al, 2018) and the Hydrology Tool (Ministry for
the Environment, 2021).

Wetland delineation should follow the four main steps outlined in figure 1. The procedure
involves assessing hydrophytic vegetation, hydric soils and wetland hydrological
characteristics. A detailed recommended procedure is provided in section 4.

The New Zealand Wetland Delineation Data Form (appendix 1) should be completed to identify
hydrophytic vegetation, hydric soils and wetland hydrology.

Examples of completed forms that consider all three sets of characteristics can be found in
Wetland Delineation Hydrology tool for Aotearoa New Zealand (see appendix 4: Data sheets
from field trials).

Figure 1: Simple flow chart of steps for determining an RMA wetland using the hydrophytic
vegetation, hydric soils and wetland hydrology tools.

Step 1:
Rapid hydrophytic
vegetation test

Step 2:
Dominance
Non-wetland + prevalence
hydrophytic
vegetation tests

Uncertain

Hydric Wetland
soils hydrology
tool tool

(See figure 2 for more details.)
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3. Wetland delineation —
overview

Step 1

The Rapid Test for vegetation is a simple first step for assessing obviously-wetland vegetation
(eg, raupo reedland) that can be conducted off-site.

Step 2

The vegetation tool applies the dominance test and the prevalence index to a plant community
to determine whether the vegetation is hydrophytic (wetland).

When the vegetation tool is used on its own, both the dominance test and the prevalence
index must be satisfied for the site to be categorised as a wetland. In the absence of wetland
soil and hydrology tools, these two plant-based tests applied together are considered to
provide the on-site quantitative data necessary for delineating wetlands and their boundaries.

A third vegetation procedure, the US Rapid Test (Environmental Laboratory, 1987), which
requires less quantitative data and less effort, was not used in the 2014 New Zealand
Vegetation Tool.

Step 3 and 4

The hydric soils and hydrology tool provide supporting evidence for the hydrophytic vegetation
tool and are particularly valuable where this yields uncertain results. Some overlap occurs
between the hydric soils and hydrology tools, and we suggest the hydrology tool should be
used at the same time as the hydric soils tool.
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4. Wetland delineation — full

procedure

Equipment you will need

2-metre x 2-metre quadrat or four poles to demarcate plots

10-metre tape measure

diameter tape

plant indicator status ratings list as per Clarkson (2021 or the latest update)
thermometer

hand lens

spade

soil auger

soil colour charts (eg, Munsell Soil Color Book 2009)

The New Zealand Soil Description Handbook (Milne et al, 1995)

laminated copy of the field identification guide sheet as per Fraser et al (2018)

copies of the wetland delineation data form and the quick reference guide to the wetland
delineation data form (appendix 1).

Recommended procedure

1.
2.
3.

(o]

Determine the project area (the putative wetland).
Identify the growing season for the area of interest.

Assess weather conditions. Establish a suitable time to visit the site within the growing
season and during normal weather conditions, that is, not immediately after heavy rainfall
or during or immediately after drought conditions (we suggest a minimum of two weeks
after extreme weather events).

Decide if ‘normal circumstances’ are present, ie, typical climatic/hydrologic conditions,
and no recent disturbances or modifications to the project area. If yes, proceed to step 5.
If no, proceed to step 10.

Identify and map the major vegetation types using aerial photographs, maps, contours,
inventory reports, other data, and, if necessary, on-site field verification.

Use off-site methods to identify wetland presence and sketch approximate boundaries.
Wetlands may be confirmed without an on-site inspection depending on:

i) the amount and quality of existing data (vegetation, soils, hydrology, topography)
ii) wetland ecological expertise to interpret the data.
Use on-site methods to delineate wetland presence and accurate boundaries as follows:

i) for small areas (<2 ha), establish a representative plot in each major vegetation type
and record the plot vegetation in three strata: tree, sapling/shrub and herb
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ii) for larger areas, establish representative plots along transects (as per Clarkson, 2014)
and sample the vegetation in three strata: tree, sapling/shrub and herb.

8. Hydrophytic vegetation determination. Based on the data you have gathered, complete
an assessment for hydrophytic vegetation as per section B of the wetland delineation data
form (appendix 1) and referencing the following flow chart. Where the vegetation tool is
inconclusive, move to step 9 (an assessment of hydric soils and wetland hydrology).

Wetland indicator status ratings for species are in Clarkson et al, 2021, and subsequent
updates. An Excel spreadsheet list of species is available on the Landcare Research
website.

Figure 2: Hydrophytic vegetation determination

Assess project area using the wetland
delineation protocols
(vegetation, soil, hydrology)

'

Vegetation tool: Rapid Test )
All dominant species OBL! or FACW? J
[
Fail
v

Pass

Vegetation tools

Dominance Test Prevalence index
Fails both >50% dominants PI<3.0 Passes both
<4—— OBL FACW or —>
FAC! and

Uncertain, or passes one but not the

Non-wetland other, or if all/most dominants are FAC

v
Fails both Hydric Wetland
soils tool and  hydrology ,
| tool Passes
| both, or
fails hydric
Passes hydric soil test, soils,

fails hydrology test passes

¢ hydrology?

Drained wetland or atypical environmental
conditions. Site assessment needed to
determine status?®

Footnotes:

1Wetland indicator status abbreviations: FAC = facultative, FACW = facultative
wetland, OBL = obligate wetland.

2 For example, recent wetland.

3 The US procedures for atypical or problematic situations are recommended.
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9. Hydric soils assessment. Where the vegetation tool is inconclusive, complete the
assessment for hydric soils as per section C of the wetland delineation data form
(appendix 1) using the established guideline (Fraser et al, 2018) and figure 3 (below). We
recommend you carry this assessment out simultaneously with the hydrology assessment
(step 9) as they have some overlap.

Figure 3: Simple key to identifying hydric soil features (from Fraser et al, 2018)

For the top 30cm of soil

Is there peaty material Yes
within the top 30cm?

Hydric soil features

No Is there evidence the soil is

saturated for part or all of the
year?

Are there pale low chroma
colours (value 4 or more and
chroma 2 or less, or chroma 3
with value 6 or more) that Yes
occupy 50% or more of the
matrix exposed in a cut face of
the horizon or are dominant on
ped faces?

Is there a deeper pan,
restricting layer, or high
water table?

Uncertain
Soil may not be hydriceg a
podzol, pumice soil, recent soil,
not wet enough. Expert
assessment required.

Can mottles of any colour or Yes
reddish root channels be seen?

No

Are there dark low chroma
colours (value 3 or less and

Between 30 and 40 cm are there
chroma 2 or less) that occupy

pale low chroma colours (value
Yes 4 or more) that occupy 50% or
more of the matrix or ped faces?

50% or more of the matrix

exposed in a cut face of the

horizon or are dominant on
other ped faces?

No
No

A

Other soil

A
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10. Hydrology assessment. Complete section C of the wetland delineation data form
(appendix 1) and identify the presence or absence of hydrology indicators (figure 4). One
primary or at least two secondary indicators confirm the presence of wetland hydrology.

Figure 4: Simple key to describing wetland hydrology

In the growing season

Is there one or more primary Yes
indicators present?

Wetland hydrology

Are there two or more Yes

secondary indicators present?

No wetland hydrology

11. Recent disturbance or abnormal environmental conditions. The above procedure will be
used in the vast majority of wetland delineations. However, recent disturbance or
abnormal environmental conditions may result in atypical or problematic wetland
situations in which one or more of the three criteria (vegetation, hydrology and soils)
is/are absent. In these cases, you will need more information and quantitative data and
the US procedures for these situations are recommended (see Comprehensive Method
[sections E-G] in Environment Laboratory 1987, and subsequent updates). More examples
on how to assess areas of problematic hydrophytic vegetation including those affected by
grazing, managed plant communities, aggressive invasive weeds, sparse and patchy
vegetation, and temporal shifts in vegetation, are provided in the Wetland Delineation
Regional Supplement for the Western Mountains, Valleys, and Coast Region, US (US Army
Corps of Engineers, 2010).
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Glossary

Atypical situations

Where ‘normal circumstances’ do not apply, and one or more of the three criteria
(vegetation, hydrology, soils) may be absent. Atypical situations include abnormal
environmental conditions (eg, drought, flood) or recent disturbances, such as landslides, or
mechanical disturbance of vegetation (eg, clearance, mowing), or wetlands that have
recently been filled, drained or cleared. In these situations, more comprehensive
information and data, including evidence of conditions that existed immediately before
the disturbance, are required and the US procedures for these situations are
recommended (sections E-G in Environment Laboratory 1987, and subsequent updates).

Dominance test

More than 50 per cent of dominant species across all strata are rated OBL, FACW or FAC
using the 50/20 rule.

Dominant species

The most abundant plant species (when ranked in descending order of abundance, eg, in a
plot, and cumulatively totalled) that immediately exceed 50 per cent of the total cover for
the stratum, plus any additional species comprising 20 per cent or more of the total cover
for the stratum. This is known as the 50/20 rule, and is calculated for each stratum (tree,
sapling/shrub and herb).

Growing season

The portion of the year when soil temperatures at 30 centimetres below the soil surface
are higher than biologic zero (5 degrees Celsius), approximated as the period between the
last frost day and the first frost day.

Hydric soils Soils that have formed under conditions of saturation, flooding or ponding long enough
during the growing season to develop anaerobic (low oxygen) conditions in at least the
upper 30 centimetres of the soil.

Hydrophytes Plant species capable of growing in soils that are often or constantly saturated with water

(hydrophytic during the growing season. The hydrophyte categories (wetland indicator status ratings:

vegetation)

Clarkson et al, 2013 and subsequent updates) are:

e Obligate (OBL): occurs almost always in wetlands (estimated probability >99 per cent
in wetlands)

e Facultative wetland (FACW): occurs usually in wetlands (67-99 per cent)
e Facultative (FAC): equally likely to occur in wetlands or non-wetlands (34—66 per cent)
e Facultative upland (FACU): occurs occasionally in wetlands (1-33 per cent)

e Upland (UPL): rarely occurs in wetlands (<1 per cent), almost always in ‘uplands’ (non-
wetlands).

Normal
circumstances

The long-term or stable condition of a site including any legal alterations, such as
highways, dams and other relatively permanent development. The concept also includes
the soil and hydrologic conditions that are normally present, in cases where the vegetation
has been altered or removed.

Off-site wetland
delineation

Assessment is made as a desktop exercise using pre-existing information (ie, does not
require a field inspection).

On-site wetland
delineation

Assessment is made based on information gathered from a field visit to inspect the area
under investigation.

Prevalence index
(P1)

A plot-based algorithm derived from the unique combination of OBL-UPL plants and their
cover. The vegetation is considered to be hydrophytic (wetland) if Pl < 3.0, but values
around 3.0 should be used alongside other wetland indicators.

Problematic
wetland situations

Areas in which one or more of the three criteria (vegetation, hydrology, soils) is/are
absent. In these cases, more information and quantitative data will be required (see
Comprehensive Method of Environmental Laboratory 1987, and subsequent updates).

Rapid test

All dominant species across all strata are rated OBL and/or FACW.

Wetland boundary

This is the point on the ground at which a shift from wetlands to non-wetlands or aquatic
habitats occurs. These boundaries usually follow contours.
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Appendix 1 — New Zealand
wetland delineation data form

The New Zealand wetland delineation data form and the Quick reference guide for New

Zealand wetland delineation data form are available on the Ministry for the Environment
website.
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