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Executive Summary

Williamson Water & Land Advisory (WWLA) were commissioned by Vineway Limited in June 2025 to undertake
Hydric Soil and Wetland Hydrology Tool Assessments at 16 proposed wetland offset sites as part of the
proposed residential development ‘Delmore’ in Upper Orewa, Auckland (“the Site”). The proposed wetland sites
are currently not considered wetland according to their vegetation assemblage, as defined by the project
ecologists (Viridis Consultants Ltd). However, each of the proposed sites is adjacent and/or adjoining existing
wetlands and will provide a contiguous wetland if the site characteristics are appropriate and if allowed to
coalesce into a natural state.

The following summarises the key findings:

Project Objectives

Methods

Summary of
Results

Key Conclusions

The specific objective of the assessment was to:

. Confirm the soil characteristics with a key focus on soil drainage, and the presence or absence of hydric
soil and hydrology indicators of natural inland wetlands; and

. Map areas where wetland transition would occur naturally without stock grazing, and/or develop
interventions to create wetlands where the offset locations were considered suitable, based on the
findings of the field assessment.

All investigations were undertaken in accordance with the Landcare Research (2018) and MfE (2021)
guidelines for hydric soil and hydrology assessment for natural inland wetlands. The key focus of this
methodology is the presence of hydric soils within the top 300 mm of soil, and/or the presence of a distinct soil
horizon showing saturation or severe drainage limitation within the top 400 mm of soil.

The work was undertaken during winter, following two days of dry weather. The ground conditions were drier
than expected in two areas, with one area showing wetter ground conditions.

Across the 16 proposed wetland offset sites, a total of 22 test pits were hand dug to provide an appropriate
data coverage that represented the proposed wetland areas based on plan identification by ecologists.

Test pits were dug to a depth of 400 mm and hand-augured further to 1,000 mm, with key lithological and
morphological characteristics logged as the depth of investigation progressed. Each was measured,
photographed and backfilled following investigation.

In summary, soils comprised:
. between 150-400 mm of mostly dryish topsoil, with some areas containing moist topsoil.

. Underlying the topsoil was predominantly a clayey silt or silty clay of the East Coast Bays Formation and
the Hukerenui Mudstone.

e fill containing clayey SILT, with minor gravels was observed in one location (Site 13).
. poor permeability in general.

The soils examined within the Site were mostly unsaturated, with wetter (moist) topsoil observed in the
northwestern portion of the site.

Soils had been previously disturbed in one location, as mentioned above with fill present deeper than 1.0 m.
All other locations comprised of clayey subsoils underlying topsoil, with generally poor permeability. Out of the
22 sites investigated 20 presented with low chroma soils. Whilst it is important to note that soil colour in the
North Auckland area is not the most reliable indicator of hydric soils because of the pale colour of the parent
rock material, and also the soil leaching from native podocarp forests that prevailed in this area prior to human
inhabitation, the same low chroma soil sites in this case also presented hydrology indicators of wetlands —
either rhizospheres, geomorphic position or algal mats. Overall, this suggests that these 20 sites are hydric,
and the remaining 2 are not hydric.

Most sites displaying hydric soils and hydrology tool indicators were located at landscape features such as a
depression in gently undulating areas within an overland flow path (OLFP). These landscape features prevent
water from draining freely, which explains the presence of hydric soils and hydrology indicators of wetland.

The assessment of potential wetland offset areas within the site using the hydric soil and hydrology delineation
tools confirmed 20 sites (all sites except for site 6 and site 9) had both hydric soils and primary and/or
secondary wetland hydrology tool indicators,

The geomorphic position of the sites are in lowish lying areas adjacent to surface water courses and adjoining
existing wetlands, and all sites have relatively low permeability soils.



Some of the proposed wetland offset sites were identified as suitable for minor intervention to further impede
drainage and provide high confidence that the sites would coalesce into wetland if allowed to return to a natural
state. The long thin sites that are on the margin of existing wetlands or short sites between existing wetlands
were considered not requiring any intervention other than cessation of stock or vehicle traffic.

In conclusion, provided the recommendations in this report are implemented, we consider that all
proposed wetland offset areas will support wetland hydrology, facilitate the establishment of wetland
vegetation, and promote the development of hydric soils.
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1. Introduction

Williamson Water & Land Advisory (WWLA) were commissioned by Vineway Ltd to undertake Hydric Soil and
Wetland Hydrology Tool Assessments in accordance with the guidance in Landcare Research (2018): and MfE
(2021)2 in January 2025 at 16 sites located at 53b, 55 Russell Road and 88, 130 and 132 Upper Orewa Road as
part of the Delmore development (“the Site”).

The work was required to investigate the 16 sites identified by the project ecologists (Viridis Consultants Ltd) as
not currently wetland according to the lack of hydrophytic plant assemblages, and hence potentially suitable as
wetland offset areas. Each of the proposed sites is adjacent and/or adjoining existing wetlands and will provide
a contiguous wetland if allowed to coalesce into a natural state. Hence, this assessment was focused on
understanding how close the soils are to wetland soils, and hence confirm whether the proposed wetland offset
sites would likely coalesce to wetland if fenced from stock and allowed reach a natural state, or if some form of
drainage intervention was implemented.

A previous assessment undertaken by Viridis Consultants Limited identified areas of existing wetlands based on
possible hydrophytic vegetation, which are shown in Figure 1 along with the proposed soil test locations.

The report structure is as summarised in Table 1.

Table 1. Report structure.

Section Heading Description
1 Introduction Project overview and background.
. L Description of the field investigation site and procedures undertaken, as well as an

2 Field Investigation Methodology )
overview of the wetland assessment tools.
Description of climate, topography and drainage, soils and geology, and previous

3 Environmental Setting 'p ) pography g g 9y P
Investigations.

4 Hydric Soil Tool Assessment Tool methodology, site specific considerations implementation and results.

5 Hydrology Tool Assessment Tool methodology, site specific considerations and implementation and results.

6 Drainage Intervention Description of intervention requirements.

7 Conclusions Results of study.

! Landcare Research, 2018. Hydric soils — field identification guide. Consultancy report prepared for Tasman District Council under Envirolink Grant:
C09X1702. June 2018.

2 MfE, 2021. Wetland delineation hydrology tool for Aotearoa New Zealand. Published in July 2021 by the Ministry for the Environment. 1ISBN: 978-
1-99-003362-9. Publication number: ME 1575.
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2. Field Investigation Methodology

2.1 Overview

The investigation was conducted on 17-18 June 2025 by four WWLA environmental scientists.

The weather conditions at the time of the survey were sunny and dry, with temperatures recorded of 15° and
16°C, respectively. Approximately 17.4 mm of rainfall had occurred 2 days prior on 15 June. The ground

conditions were a mix of dry and some discrete areas of ponded water.

Ground cover typically consisted of a mixture of tall grasses, buttercup leaf, sporadic patches of reeds and
gorse. Within the northwestern sites (No. 15A-15C and 16B), gorse was a predominant vegetation.

Soil investigation and hydrological inspection were undertaken at 22 assessment locations across 16 proposed
wetland offset sites, as shown in Figure 1 and summarised in Table 9. The hydric soil investigation plan was
developed at scale of approximately 1:200 (one test per 200 m?).

Table 2. Schedule of investigation holes at each location.

ID Area (m?) No. Tests
1 268.45 1
2 138.91 1
3 497.15 2
4 133.83 1
5 225.49 1
6 42.48 1
7 36.01 1
8 23.58 1
9 138.47 1
10 619.49 3
11 26.5 1
12 213.27 1
13 135.43 1
14 65.26 1
15 936.2 3
16 363.29 2
TOTAL 3,864 22

2.2 Methodology

The field investigation methodology undertaken at each site involved:

e Hand excavation of a 400 x 400 mm hole to a depth of 400 mm, followed by hand auger of a 60 mm core to
a depth of 1,000 mm;

e In 21 out of 22 locations water was poured into the test pits, with the depth of water measured immediately.
The water was left to soak into the soils and was remeasured to identify the infiltration rate.
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e Describing the soil in accordance with the NZ Geotechnical Society guidelines for soil and rock description,
and the requirements for hydric soil identification provided in Section 5 of the Hydric Soils Identification
Guidel, which included:

e Munsell Soil Colour Book 2009;
o New Zealand Hydric Soils — Field Identification Guide Sheet; and
e copies of the wetland soil data form.

e Recording the hydrological indicators of the site.

e In 21 of the 22 test locations, 20 L of water was poured into the test pits, with the depth of water measured
immediately. The water level recession within the pits was measured to provide an estimate of the soil
infiltration rate.

2.3 Overview of the Wetland Assessment Tools

The key objective of wetland hydric soil and hydrology tools is to aid in identifying and delineating wetlandss,
and are two of the three component suite of tools for conducting this type of wetland assessment, including:

1) Hydrophytic vegetation;
2) Hydric soils; and
3) Hydrology.

It is re-iterated that the site had previously been confirmed by the project Ecologists from Viridis Consultants Ltd
as not meeting the hydrophytic vegetation threshold classification as wetlands. Hence, this assessment was
focused on understanding whether the soil characteristics resembled wetland soils and hence confirm whether
the proposed wetland offset sites would likely coalesce to wetland if allowed.

These tools are based on the US Army Corps of Engineers Wetlands Delineation manual for the USA originally
developed in 1987 and refined through the 1990’s. Since 1991, this document has been a mandatory
requirement for permitting activities that potentially impact on wetlands (amongst other things) under Section
404 of the USA Clean Water Act (CWA). The use of this document is a legislative requirement of the National
Policy Statement for Freshwater Management 2022 update.

The wetland hydrology tool outlines assessment procedures for primary and secondary hydrology indicators.
To confirm the presence of wetland hydrology, positive identification of the following are required:

e  One primary indicator, or

e  Two secondary indicators.

There is an overlap in the guidelines between the hydric soil and hydrology tools, hence the guideline suggests

the hydrology tool should be concurrently with the hydric soils tool. For this reason, this assignment completes
both tasks in both the wetland hydric soil and hydrology tools.




3. Environmental Setting

3.1 Topography and Drainage

Topography and drainage patterns, within the Site, interpolated from high-resolution local LiDAR are indicated
in Figure 2. Multiple streams traverse the site, accompanied by various overland flow paths running through
the site and through the existing and proposed wetland areas. The proposed wetland areas lie within
depressions in the topography and are adjacent to existing wetlands.

3.2 Soils

The New Zealand Soil Classification (NZSC) system classifies the soils as Perch-Gley (UP) and Albic Ultic (UE).
It should be noted that there was limited information available for these soil classifications due to lack of
investigations within this area.

3.3 Geology

The QMap geology for the area is presented in Figure 3, indicating the site is primarily underlain by the East
Coast Bays Formation Alternating sandstone/siltstone to the north, west and the east of the site, the Hukerenui
Mudstone which is part of the Northland Allochthon coming up through the southern central portion of the site.

Table 3. Geologic descriptions.

Map Code Identifier Key Group Rock Group Age Description
eMi.sst7 . Alternating sandstone and mudstone
East Coast Bays . Alternating . . )
. Waitemata Group . Mwe with variable volcanic content and
eMi.sst10 Formation sandstone/siltstone

interbedded volcaniclastic grits.

) Weakly indurated, commonly
Hukerenui Northland

IKPa.mst2_all Mudstone Kkh sheared red, brown, grey and green
Mudstone Allochthon
mudstone.

34 Site Locations

The geomorphic setting and important land characteristics to understand the hydrological processes operating
at each proposed wetland offset site are summarised in Table 9.

Table 4. Summary of geomorphic position.

Site Ground Distance from Average Summary of Ground Conditions (incl. Vegetation Cover)
Elevation = Stream or OLFP  Hydrological
Slope
(mAMSL) (m) (%)
1 22to 24 3.5 25 The ground conditions were dry with areas of dry long grass.
The ground conditions were dry, with long grass and gorse to the right of the
2 15to0 12 11 38 . .
site location.
3 12t0 15 2 38 The ground conditions were dry and had areas of long grass.

The ground conditions were dry, the test pit location had long grass however
4 11t0 14 Oto 13 12.6 within the general site four area the grass would not be considered long. The
test pit location was uphill from a culvert.

The ground conditions were dry and typically covered in shorter grass and

5 13to 14 Oto4 28 . . . :
sporadic reeds. The test pit location was adjacent to the watercourse.

The ground conditions were dry and typically covered in shorter grasses with

6 15 lto4 7 . . . .
sporadic reeds. The test pit location was adjacent to the water course.
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Summary of Ground Conditions (incl. Vegetation Cover)

The ground conditions were dry and typically covered in longer grass and
sporadic reeds. The test pit location was on a farm crossing with the
watercourse adjacent.

The ground conditions were dry and on a slope. The vegetation within this
area typically comprised of longer grass and sporadic reeds.

As for site 8.

The ground conditions were within an area of shorter grass. There were no
other evident areas of vegetation.

The ground conditions were within an area of shorter grass, with no other
types of vegetation. The test pit location was undertaken on a farm crossing.

The ground conditions were moist, and pugging was evident. Vegetation
present within this area included shorter grass and sporadic reeds.

The ground conditions were within an area of shorter grass, with no other
types of vegetation. The test pit location was undertaken on a farm crossing.

The ground conditions were dry with long grasses and sporadic reeds. The
site location was adjacent to a large, ponded area within the existing wetland.

The ground conditions were moist with long grasses, surrounded by dense
gorse. However, the test pit location was not covered in gorse.

The ground conditions were moist and surrounded by sporadic reeds and
long grasses. The test pit location was slightly elevated from the ponded
areas.
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4. Hydric Soil Tool Assessment

As discussed in Section 1, the hydric soil assessment undertaken in this report was undertaken using the
Landcare Research (2018) field guide.

‘Hydric soils’ is a general term for soils that are poorly or very poorly drained and have a water table above, at,
or near the surface long enough during the growing season to develop anaerobic conditions in the upper layers.
Gley and Organic soils are the two main orders of hydric soils.

e Gley soils have pale subsoils often with reddish mottles. These colours are indicators of saturated low
oxygen conditions.

¢ Organic soils are also formed in saturated conditions and have at least 300 mm of peaty material.

Generally hydric soils are peaty or humic or have pale light grey subsoil colours caused by saturation and a lack
of oxygen. Blotches (mottles) of redder colour can occur in the topsoil or subsoil where air can get into the soil
and oxidises iron minerals to form redder colours.

4.1 Indicators

The procedure for hydric soil testing involved examining various soil characteristics indicative of hydric soils
including the following:

e Field observations and soil colour: This provided valuable information about soil characteristics that can
indicate wetland conditions, including the presence of gleyed colours (grey or bluish-grey), and presence of
mottling (speckled, low chroma colours).

e Soil morphology: Morphological features seen in the soil profile can provide details about potentially hydric
conditions such as mottling, oxidised root channels, accumulation of organic matter, and presence of iron or
manganese concretions can indicate perennial or prolonged wet conditions in the growing season.

e Soil structure and texture: Proportions of sand, silt, and clay influence water-holding capacity, drainage,
and aeration potential. Hydric soils are often characterised by finer textures such as silty or clayey soils with
poor drainage.

e Soil moisture: Hydric soils typically exhibit saturated or ponded conditions for a significant portion of the
year, resulting in anaerobic conditions that do not require oxygen for growth.

e Soil chemistry: Chemical indicators such as iron and manganese reduction, accumulation of organic
matter, and low redox potential, can suggest hydric soil conditions.

Soil colour4 is one of the key defining feature for identification of hydric soils because the presence of water
within the soil profile will affect the colour of soils, depending on the duration of anaerobic conditions. Soils that
are subject to prolonged anaerobic conditions with the matrix iron reduced tend to have matrix with low chroma
colours. The low chroma colour are typical of hydric soils, as shown in Figure 4. Note that dark topsoil colour
values of 3 or less are not good indicators of hydric soils as many topsoils have colours in this range.

4 Describing a colour requires three components: hue, value, and chroma. Hue refers to the colour (e.g. red, orange, yellow), value describes how
light or dark the colour is, and chroma rates how bright or vibrant the colour is.
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A simple indicator for hydric soils is provided in Landcare Research (2018), which is reproduced in Figure 5.

e from a soil colour chart.
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4.2

421

Results

Soils Description

Details of the observations made at each site are summarised in Table 5 and full descriptions along with photos
are provided in full in Appendix A.

Table 5. Summary of hydric soil tests.

Site #

3a

Soil Description Summary

Lithology

0 - 300 mm. TOPSOIL, silt. Very
dark grey. Dry and friable.
Rootlets present (Topsoil)

300 - 750 mm. Clayey SILT.
Grey with brownish yellow
mottles. Dry, moderate plasticity.

750 - 950 mm. Silty CLAY.
Grey, with brownish yellow
mottles. Dry and highly plastic.

950 — 1000 mm. Clayey SILT.
Grey with brownish yellow
mottles. Dry and moderately
plastic.

0 - 200 mm. TOPSOIL, silt. Dark
grey, with some rootlets present.
Dry and friable.

200 - 400 mm. SILT. Yellowish
brown, dry and low plasticity.

400 - 700 mm. Clayey SILT.
Brownish yellow, with yellowish
brown mottles with light grey
inclusions. Dry, moderate
plasticity.

700 — 1000 mm Clayey SILT,
very pale greyish brown, with
brownish yellow mottles. Dry,
moderate plasticity.

0 - 300 mm. TOPSOIL, silt. Dark
grey. Dry and friable.

300 - 700 mm. Silty CLAY.
Brownish yellow, dry and highly
plastic.

700 - 1000 mm. Silty CLAY.
Light yellowish brown, with light

Hydric Soil Indicators

Matrix Colour (7.5YR - Value/Chroma):
e Topsoil - 3/1

Mottle Colour
. Mottles — 5/6 (1%)

Matrix Colour (7.5YR - Value/Chroma):
e Silt-5/1

Mottle Colour (7.5YR - Value/Chroma):
. Mottles - 6/8 (5%)

Matrix Colour (7/5YR - Value/Chroma):
e Clay-6/1

Mottle Colour (7.5YR - Value/Chroma):
. Mottles - 6/8 (5%)

Matrix Colour (7.5YR - Value/Chroma):
e Clay-6/1

Mottle Colour (7.5YR - Value/Chroma):
. Mottles - 6/8 (50%)

Matrix Colour (10YR - Value/Chroma):
e Topsoil - 4/1

Matrix Colour (10YR - Value/Chroma):
e Silt-5/4

Matrix Colour (10YR - Value/Chroma):
. Clay — 6/6 with 6/1 inclusions

Mottle Colour (10YR - Value/Chroma):
. Mottles — 5/8 (5%)

Matrix Colour (10YR - Value/Chroma):
. Clay — 7/4

Mottle Colour (10YR - Value/Chroma):
. Mottles — 6/8 (5%)

Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 4/1

Matrix Colour (10YR - Value/Chroma):
e Clay-6/6

Matrix Colour (10YR - Value/Chroma):
. Clay — 6/4 with 7/1 inclusions

Soil
permeability
(slow/moderate/
high)

Hydric Soil?
(Yes/No/
Uncertain)

Y
(Marginally
hydric based on
colour and
Moderate minor
rhizospheres,
noting parent
geology is light
in colour.)

Y
(Marginally
hydric based on
High colour, noting
parent geology
is light in
colour.)

Y
(Marginally
hydric based on
colour, plasticity
and minor
rhizospheres,
noting parent

Moderate



Site #

3b

Soil Description Summary

Lithology

grey inclusions and brownish
yellow mottles. Dry and highly
plastic.

0 - 300 mm. TOPSOIL, silt. Dark
grey. Dry and friable.

300 - 700 mm. Silty CLAY.
Brownish yellow, dry and highly
plastic.

700 - 1000 mm. Silty CLAY.
Light yellowish brown, with light
grey inclusions and brownish
yellow mottles. Dry and highly
plastic.

0 - 300 mm. Topsoil, Clayey
SILT. Very dark greyish brown.
Some moisture and low
plasticity.

300 - 600 mm. Clayey SILT.
Brownish yellow. Some moisture,
low to medium plasticity.

600 — 1000 mm. Silty CLAY, light
grey, with light yellowish-brown
streaks. Moderately moist,
moderate to high plasticity.

0 - 400 mm. TOPSOIL, silt. Very
dark grey with clay inclusions,
yellowish brown mottling within
the clay. Rootlets are present.

400 - 700 mm. Clayey SILT.
Yellowish brown with dark grey
mottles. Dry, moderately plastic.

700 - 1000 mm. Silty CLAY.

Very pale brown with light grey
inclusions and brownish yellow
mottles. Dry and highly plastic.

0 — 250 mm TOPSOIL, silt with
minor clay. Yellowish brown with
dark reddish orange mottles.
Rootlets were present, dry.

250 - 350 mm. Silty CLAY.
Brownish yellow, moist and
highly plastic.

Hydric Soil Indicators

Mottle Colour (10YR — Value/Chroma):

. Mottles — 6/8 (5%)

Matrix Colour (10YR - Value/Chroma):
Topsoil - 4/1

Matrix Colour (10YR - Value/Chroma):
Clay — 6/6

Matrix Colour (10YR - Value/Chroma):
. Clay — 6/4 with 7/1 inclusions

Mottle Colour (10YR — Value/Chroma):

Mottles — 6/8 (5%)

Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 3/2

Matrix Colour (10YR - Value/Chroma):

e Silt—6/8

Matrix Colour (10YR - Value/Chroma):

. Clay - 7/1

Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 3/1 (5%)

Mottle Colour (10YR — Value/Chroma):

e Clay-5/8

Matrix Colour (10YR - Value/Chroma):
e Silt-5/8

Mottle Colour (10YR — Value/Chroma):

e Silt—4/1

Matrix Colour (10YR - Value/Chroma):
e Clay-7/4

Mottle Colour (10YR - Value/Chroma):
. Mottles - 6/8 (1-5%)

Matrix Colour (10YR - Value/Chroma):
e Topsoil - 5/4

Mottle Colour (10YR - Value/Chroma):
. Mottles - 7/8 (1-5%)

Matrix Colour (10YR - Value/Chroma):
. Clay - 6/6

Soil
permeability
(slow/moderate/
high)

Hydric Soil?
(Yes/No/

Uncertain)

geology is light
in colour.)

Y
(Marginally
hydric based on
colour and
Moderate minor
rhizospheres,
noting parent
geology is light
in colour.)

Y
(Marginally
hydric based on
High colour, noting
parent geology
is light in
colour.)

Y
(Marginally
hydric based on
colour, noting
parent geology
is light in
colour.)

Moderate

Moderate N



Site #

10A

Soil Description Summary

Lithology

350 - 1,000 mm. Clayey SILT.
Dark greyish brown, with dark
brown mottles. Moist, and
moderately plastic.

0-100 mm. TOPSOIL, silt Dark
greyish brown, with yellowish
brown mottles. Rootlets present,
slightly damp.

100 — 200 mm. Peat. Black,
slightly damp and contains some
charcoal pieces.

200 — 500 mm. Clayey SILT.
Yellowish brown, with yellowish
brown mottles. Dry, low plastic.

500 — 1000 mm. Clayey SILT,
light grey with yellowish brown
streaks and mottles. Dry,
moderate plasticity.

0 - 100 mm. TOPSOIL, silt with
minor clay, very dark brown.
Moderate moisture and low
plasticity.

100 - 600 mm. Silty CLAY. Light
brown, some moisture and
moderately plastic.

600 - 1000 mm. Silty CLAY,
yellow with light grey streaks.
Some moisture, moderate to
high plasticity.

0 - 300 mm. TOPSOIL, Clayey
SILT. Yellowish brown, some
moisture and some plasticity.

300 - 600 mm. Silty CLAY.
Yellow, with light grey streaks.
Some moisture and moderate to
high plasticity.

600 - 1000 mm. Silty CLAY.
Brownish yellow, dark orange
inclusions. Moderately moist, low
plasticity.

0 - 300 mm. TOPSOIL, Clayey
silt. Dark brown. Some moisture,
low plasticity.

Hydric Soil Indicators

Matrix Colour (10YR - Value/Chroma):
o Silt-4/2

Mottle Colour (10YR - Value/Chroma):
. Mottles — 3/3 (5%)

Matrix Colour (10YR - Value/Chroma)
e  Topsoil —4/2

Mottle Colour (10YR — Value/Chroma):

e  Topsoil — 5/8 (10%)

Matrix Colour (10YR - Value/Chroma)
. Peat — 2/1

Matrix Colour (10YR - Value/Chroma)
e Silt-5/6

Mottle Colour (10YR — Value/Chroma):

o Silt—5/8 (10%)

Matrix Colour (10YR - Value/Chroma)
o Silt-7/2

Mottle Colour (10YR — Value/Chroma):

o Silt—5/8 (10%)

Matrix Colour (10YR - Value/Chroma):
e  Topsoil —2/2

Matrix Colour (10YR - Value/Chroma):

. Clay - 5/8

Matrix Colour (10YR - Value/Chroma):

e Clay-17/6

Matrix Colour (10YR - Value/Chroma):

e  Topsoil —5/8

Matrix Colour (10YR - Value/Chroma):
e Silt-7/6

Matrix Colour (10YR - Value/Chroma):
e Clay-6/6

Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 3/2

WWLA
SO'L_I_ Hydric Soil?
permeability (Yes/No/
(slow/moderate/ )
high) Uncertain)
Moderate Y
Y
(Marginally
hydric based on
Moderate colour, noting
parent geology
is light in
colour.)
Moderate N
Y
Moderate (Marginally

hydric based on



Site #

10B

10C

11

12

Soil Description Summary

Lithology

300 - 600 mm. Clayey SILT.
Brownish yellow, some moisture,
low to moderate plasticity.

600 — 1000 mm. Silty CLAY, light
grey with light orange, brown
streaks. Moderately moist,
moderate to highly plastic.

0-300 mm. TOPSOIL, silt, very
dark grey, with dark yellowish-
brown mottles. Rootlets present.

300 - 500 mm. Clayey SILT.
Yellowish brown, with brownish
yellow mottles and grey
inclusions. Dry, with low
plasticity.

500 - 1000 mm Clayey SILT.
Very pale brown, with yellowish
brown mottles and streaks, dry
and moderately plastic.

0-200 mm. TOPSOIL, silt. Very
dark greyish brown, with
brownish yellow mottles. Dry.

200 — 1000 mm. Clayey SILT.
Yellow with light grey streaks
and yellow mottles. Dry,
moderately plastic.

0 - 200 mm. TOPSOIL, Silt with
minor clay. Dark greyish brown
with dark yellowish-brown
mottles. Moist, some plasticity.

200 - 300 mm. Clayey SILT.
Greyish brown with yellow
mottles. Dry with moderate
plasticity.

300 - 1,000 mm. Clayey SILT.
Light grey with yellow streaks
and mottles. Dry, moderate
plasticity.

0-200 mm. TOPSOIL, Silt.
Dark grey with dark yellowish-
brown mottles. Dry and friable.

Hydric Soil Indicators

Matrix Colour (10YR - Value/Chroma):
e Silt-6/8

Matrix Colour (10YR - Value/Chroma):

e Silt-7/1

Matrix Colour (10YR - Value/Chroma):
e Topsoil - 3/1

Mottle Colour (10YR — Value/Chroma):

e  Topsoil — 3/6 (2%)

Matrix Colour (10YR - Value/Chroma):
e Silt-5/4

Mottle Colour (10YR — Value/Chroma):

o Silt—6/8 (2%)

Matrix Colour (10YR - Value/Chroma):
e Silt-7/3

Mottle Colour (10YR — Value/Chroma):

e Silt—5/8 (2%)
Matrix Colour (10YR - Value/Chroma):
e  Topsoil —3/2

Mottle Colour (10YR — Value/Chroma):

e  Topsoil — 6/6 (5%)

Matrix Colour (10YR - Value/Chroma):
e Silt-7/8

Mottle Colour (10YR — Value/Chroma):

. Silt — 7/8 (10%)

Matrix Colour (10YR - Value/Chroma):
e Topsoil - 4/2

Mottle Colour (10YR - Value/Chroma):
. Mottles - 3/6 (10%)

Matrix Colour (10YR - Value/Chroma):
e Silt-5/2

Mottle Colour (10YR — Value/Chroma):

. Mottles — 7/8 (5%)

Matrix Colour (10YR - Value/Chroma):
e Silt-7/1

Mottle Colour (10YR — Value/Chroma):

. Mottles — 7/8 (5%)

Matrix Colour (10YR - Value/Chroma):
e Topsoil - 4/1

Mottle Colour (10YR — Value/Chroma):

. Mottles — 3/6 (5%)

Soil
permeability
(slow/moderate/
high)

Hydric Soil?
(Yes/No/

Uncertain)

colour, noting

parent geology
is light in
colour.)

Y
(Marginally
hydric based on
colour, noting
parent geology
is light in
colour.)

Moderate

Y
(Marginally
hydric based on
colour and
rhizospheres,
noting parent
geology is light
in colour.)

Moderate

Y
(Marginally
hydric based on
colour and
rhizospheres,
noting parent
geology is light
in colour.)

Moderate

Y
(Marginally
hydric based on
colour and

Moderate



Site #

13

14

15A

15B

Soil Description Summary

Lithology

200 - 400 mm. Clayey SILT,
with peat. Black with dark
yellowish-brown mottles. Dry and
moderately plastic.

400 — 1000 mm Silty CLAY,
black. Moist and highly plastic.

0 - 200 mm. TOPSOIL, silt. Dark
grey with dark yellowish-brown
mottles. Dry, rootlets present.

200 - 1000 mm. Clayey SILT
(Fill). Dark yellowish brown.
Gravels were observed at 0.7 m.

0 - 300 mm. TOPSOIL, silt. Dark
greyish brown with dark
yellowish-brown mottles. Dry and
moderate plasticity.

300 - 1000 mm. Clayey SILT.
Brownish yellow with light grey
streaks, dry, moderate plasticity
when moistened.

0 - 150 mm. TOPSOIL, Silt.
Very dark greyish brown. Dry,
friable.

150 - 400 mm. SILT with minor
clay. Dark greyish brown. No
mottles but rhizospheres were
present. Dry and friable.

400 - 500 mm. Clayey SILT.
Yellowish brown with some
mottles yellowish brown. Dry.

500 — 800 mm. Clayey SILT,
minor sand. Yellowish brown.
Dry, moderately plastic.

800 — 1000 mm. Silty CLAY,
minor sand. Yellowish brown.
Dry, highly plastic.

0 - 150 mm. TOPSOIL, Silt.
Grey. Saturated. Slight sulfuric
smell.

150 - 600 mm. Silty CLAY. Light
grey with brownish yellow
mottles. Saturated and highly

Hydric Soil Indicators

Matrix Colour (10YR - Value/Chroma):
e Sit—-2/1

Mottle Colour (10YR — Value/Chroma):
. Mottles — 3/6 (5%)

Matrix Colour (10YR - Value/Chroma):
e Clay-2/1

Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 4/1

Mottle Colour (10YR — Value/Chroma):
e  Topsoil — 3/4 (10%)

Matrix Colour (10YR - Value/Chroma):
e Silt—4/6

Matrix Colour (7.5YR - Value/Chroma):
e  Topsoil - 4/2

Mottle Colour (7.5YR — Value/Chroma):
. Mottles — 4/6 (10%)

Matrix Colour (10YR - Value/Chroma):
e Silt—6/6

Streak Colour (10YR - Value/Chroma):
. Streaks - 7/1

Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 3/2

Matrix Colour (10YR - Value/Chroma):
o Silt-4/2

Matrix Colour (10YR - Value/Chroma):
e Sit-5/4

Mottle Colour (10YR — Value/Chroma):
. Mottles — 5/8 (5%)

Matrix Colour (10YR - Value/Chroma):
e Silt-5/4

Matrix Colour (10YR - Value/Chroma):
e Silt-5/6

Matrix Colour (10YR - Value/Chroma):
Topsoil - 5/1

Matrix Colour (10YR - Value/Chroma):
e Silt-7/1
Mottles Colour (7.5YR — Value/Chroma):

Soil
permeability
(slow/moderate/
high)

Hydric Soil?
(Yes/No/

Uncertain)

rhizospheres,
noting parent
geology is light
in colour.)

Y
(Marginally
hydric based on
colour and
rhizospheres,
noting parent
geology is light
in colour.)

Slow

Y
(Marginally
hydric based on
colour and
rhizospheres,
noting parent
geology is light
in colour.)

Moderate

Y
(Marginally
hydric based on
colour and
rhizospheres,
noting parent
geology is light

Moderate

in colour.)
Water table at
surface,
infiltration test
not undertaken Y



Site #

15C

16A

16B

Soil Description Summary

Lithology

plastic. EOH as everything was
saturated and material was
consistent.

0 - 150 mm. TOPSOIL, Silt. Dark
grey. Moist.

150 - 450 mm. Clayey SILT, grey
with brownish yellow clay
inclusions. Moist and sticky with
moderate plasticity.

450 - 1000 mm. Clayey SILT,
light yellowish brown with yellow
mottles and rhizospheres. Moist
and moderately plastic.

0 - 300 mm. TOPSOIL, Silt,
greyish brown with yellowish
brown mottles. Moist.

300 - 900 mm. Clayey SILT.
Light yellowish brown. Relatively
dry and moderately plastic.

900 — 1000 mm. Silty CLAY.
Dark brown. Moist and highly
plastic.

0-200 mm. TOPSOIL, silt. Dark
greyish brown with yellowish
brown mottles. Moist.

200 - 400 mm. Clayey SILT.
Grey, with dark yellowish-brown
mottles. Moist and moderately
plastic. GW encountered at 350
mm. GW soil seepage at 270
mm.

400 - 800 mm. Clayey SILT.
Yellowish brown with dark
yellowish-brown mottles. Moist
with moderate plasticity.

800 - 1000 mm. Silty CLAY, light
yellowish brown with light grey
streaks and brownish yellow
mottles. Moist and highly plastic.

Hydric Soil Indicators

Mottles — 6/8 (20%)

Matrix Colour (10YR - Value/Chroma):
e Topsoil - 4/1

Matrix Colour (10YR - Value/Chroma):
. Clay - 5/1

Matrix Colour (10YR - Value/Chroma):
. Clay - 6/4

Mottles Colour (10YR — Value/Chroma):

Mottles - 7/6 (10%)

Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 5/2

Mottles Colour (7.5YR — Value/Chroma):

o Mottles — 5/8 (15-20%)

Matrix Colour (10YR - Value/Chroma):
e Silt-5/2

Mottles Colour (7.5YR — Value/Chroma):

. Mottles — 6/4 (2%)

Matrix Colour (10YR - Value/Chroma):
. Clay - 3/3

Matrix Colour (10YR - Value/Chroma):
e Topsoil - 4/2

Mottle Colour (10YR — Value/Chroma):
. Mottles — 5/6 (5%)

Matrix Colour (10YR - Value/Chroma):
e Silt—-5/1

Mottle Colour (10YR — Value/Chroma):
e  Mottle — 3/4 (40%)

Matrix Colour (10YR - Value/Chroma):
e Sit—-5/4

Mottle Colour (10YR — Value/Chroma):
e Mottle — 4/6 (10%)

Matrix Colour (10YR - Value/Chroma):
e Clay-6/4
Mottle Colour (10YR - Value/Chroma):
Mottles - 6/6 (5%)

WWLA
SO'L_I_ Hydric Soil?
permeability (Yes/No/
(slow/moderate/ )
high) Uncertain)
Y
(Marginally
hydric based on
Moderate éolour and
rhizospheres,
noting parent
geology is light
in colour.)
Moderate Y
Moderate Y

Of the 22 total tests pits, the hydric soil tool assessment found 20 pits that displayed hydric soil conditions within
the top 400 mm.



A

WWLA

One of the test pits (Site 13) contained fill material extending deeper than 1.0 m. As noted in Table 5 there are
15 location which have been classified as marginal hydric soils due to soil colour, with 10 of those locations also
containing oxidised rhizospheres on the roots.

4.2.2 Soil Infiltration Testing
Soil permeability reflects the rate at which surface water drains through the soil. It is influenced by factors such
as potential rooting depth, the depth to any slowly permeable horizons, and internal soil drainage, which in turn

depend on soil texture, structure, and density.

The permeability classes and their equivalent flow rates (mm/hr) from Clayden and Webb (1994) are as shown
in Table 6, while Table 9 shows the infiltration rates at each site.

Table 6. Soil permeability classes.

Class Rate (mm/hr)
Slow <4
Moderate 4-72
High >72

Table 7. Summary of soil infiltration test results.

Site Test Water Water Soil Permeability Observations
ID Duration Level Drainage Class
Change
(hr) (m) (mm/hr)
1 7 0.1 14 Moderate
2 0.25 0.07 280 High
3A 6 0.21 35 Moderate
3B 6 0.21 35 Moderate
4 0.25 0.03 120 High Seepage at bottom of the hill.
5 4 0.17 43 Moderate
6 4 0.20 50 Moderate On §oi| bridge that has likely been built up. Thus, likely unnatural
profile
7 4 0.20 50 Moderate
8 3.75 0.233 62 Moderate
9 3.75 0.05 13 Moderate
10A 5 0.06 12 Moderate
10B 5 0.06 12 Moderate
10C 2.25 0.09 40 Moderate
11 2 0.01 5 Moderate
12 0.75 0.05 67 Moderate
13 0.17 0 0 Low
14 4 0.12 30 Moderate
15A 0.25 0.04 160 Moderate

15B N/A N/A N/A N/A Water table at surface. No infiltration test possible.



Site
ID

15C
16A
16B

Test
Duration

(hr)
0.5
5.5

15

Water Water
Level Drainage
Change
(m) (mm/hr)
0.04 80
0 0
0.01 7

Soil Permeability
Class

Moderate
Moderate

Moderate

Observations

Substantial core loss on auger. Seepage into dug hole.



5. Hydrology Tool Assessment

Wetland hydrology can be defined as encompassing all hydrological characteristics of areas that are
periodically inundated or have soils saturated to, or near, the surface during a portion of the growing season
(based on US Army Corp of Engineers - Environmental Laboratory, 1987). To meet the standard for wetland
hydrology, an area must be:

¢ Inundated for at least seven consecutive days during the growing season in most years (50 per cent
probability of recurrence); or

e Saturated at or near the surface for at least 14 consecutive days during the growing season in most years
(50 per cent probability of recurrence, for example, 5 years in 10).

Soils may be considered saturated if the water table is within:
e 150 mm of the surface for sands; and

e 300 mm of the surface for all other soils.

51 Indicators

Hydrology indicators are one-off observations that identify the presence or absence of a wetland in areas where
hydrophytic vegetation and hydric soils are present or uncertain. Wetland delineation using the hydrology tool
should be undertaken during periods of ‘normal rainfall’. Because hydrology indicators can be highly transient,
a follow-up visit may be required during normal and wetter periods of the growing season.

There are four indicator groups identified in the guidelines:

e Observation of flooding or groundwater;
e Evidence of flooding or ponding;
e Soil saturation; and

e Landscape, vegetation and soil observations (which may overlap with the vegetation and hydric soil tools).

Group 1 are primary indicators and Groups 2 to 4 have a mix of primary and secondary indicators. The
presence of one primary indicator, or two secondary indicators, confirms the presence of a wetland. The full
suite of 26 hydrology indicators are summarised in Table 8.

Table 8. Summary of wetlands hydrology indicators.

Indicator Primary | 2ndary = Observation Description (“observed in the area of interest during the growing season”)
Group 1: Observation of flooding or groundwater
1A: Surface water 4 Surface water can be observed in the form of either flooding or ponding.

A high water table is observed within 30 centimeters of the soil surface as determined by

1B: Groundwater v o o
soil pit, auger hole or shallow monitoring well.

Soil saturation is observed in the top 30 centimeters of the soil profile. Indicated by ‘water
1C: Soil saturation v glistening on the surfaces and broken interior faces of the soil samples removed from a pit
or auger hole’. Pg 19.

Group 2: Evidence of flooding or ponding

Water marks (discoloration or staining) are seen on trees, rocks, fences or other fixed

2A: Water marks 4 ] . .
objects. Lichen may also be absent below the flooding level.
Thin layers or coatings of fine mineral material (e.g., silt or clay) or organic matter (e.g.,
2B: Sediment deposits v y g ) ( .g ) g (g
pollen) are seen on trees, rocks or other fixed objects.
. ) Debris (e.g., branches, leaves, plastic fragments) are seen deposited on the ground
2C: Drift deposits v

surface or entangled in vegetation or other fixed objects.



Indicator

2D: Agal mat or crust

2E: Iron deposits

2F: Surface soil cracks

2G: Inundation visible on
aerial imagery

2H: Sparsely vegetated
concave surface

2l: Salt crust

2J: Aquatic invertebrates

2K: Water-stained
leaves

2L: Drainage patterns

Primary

v

v

2ndary

Observation Description (“observed in the area of interest during the growing season”)
An algal mat or crust is seen on or near the soil surface after the water has drained away.

A thin orange or yellow crust or gel or oxidised iron is seen on or near the soil surface or
as a sheen on standing water.

Surface soil cracks are seen where mineral or organic sediment dry and shrink to form a
network of cracks or polygons.

Inundation is seen on one or more recent aerial or satellite images.

A lack of vegetation (less than 5 per cent coverage) is seen on concave land surfaces
resulting from prolonged ponding.

Hard or brittle deposits of salts are seen on the ground surface, usually in depressions,
seeps or lake fringes, after evaporation of saline surface water.

Numerous live or dead aquatic invertebrates, including diapausing eggs, remains of
aquatic invertebrates, such as aquatic snails or crustaceans, are seen on the soil surface
or plants or other emergent objects.

Water-stained grey or black leaves are visible due to long periods of saturation during the
growing season

Areas that have recently experienced overland water flow may show soil erosion, low
vegetation bent in the direction of water flow, or absence of leaf litter or small woody
debris.

Group 3: Evidence of current or recent soil saturation

3A: Hydrogen sulphide
odour

3B: Oxidised
rhizospheres along living
roots

3C: Reduced iron

3D: Recent iron
reduction in tilled soils

3E: Dry-season water
table

3F: Saturation visible on
aerial imagery

Hydrogen sulphide odour, similar to rotten eggs, is detected from the top 30 centimeters of
the soil profile. Hydrogen sulphide is produced in soils only when saturation has been
prolonged.

A soil horizon with greater than or equal to 2 per cent iron-oxide (orange coating) can be
seen on the surfaces of living roots or soil pores immediately surrounding the roots within
the top 30 centimeters of the soil profile.

A soil layer containing reduced iron in the top 30 centimeters of the soil profile can be
seen where the soil changes colour upon air exposure.

A soil layer containing greater than or equal to 2 per cent redox concentrations (mottles) is
visible in pore linings of masses in a soil that has been tilled less than two years ago within
the tillage zone or the top 30 centimeters of the soil profile, whichever one is shallower.

A water-table depth between 30 centimeters and 60 centimeters of the soil profile can be
seen during the normal dry season or a drier-than-normal period of the year.

Visual assessment of one or more aerial or satellite images can identify sites where soil
saturation corresponds to depressions, drainage patterns, crop management, field verified
hydric soils or other evidence of a seasonally high-water table during the growing season

Group 4: Evidence from other site conditions or data

4A: Stunted or stressed
plants

4B: Geomorphic position

4C: Shallow aquitard

4D: Facultative-neutral
test

v

It can be seen that most plants in cultivated or planted wetland areas are smaller, less
vigorous or appear more stressed compared with neighbouring non-wetland areas

The possible wetland may be seen in a localised depression, swale, drainage system,
concave position in a floodplain, at the toe of a slope, on extensive flatland, the low-
elevation fringe of a pond or waterbody, or groundwater discharge zone.

A semi-permeable—impermeable layer is confirmed within 60 centimeters of the soil
surface, which decreases movement of groundwater and causes a perched water table
within 30 centimeters of the soil surface. This semi-permeable—impermeable layer can be
composed of clay or non-porous rock.

Plant test — normally done by ecologists.



WWLA
Indicator Primary | 2ndary = Observation Description (“observed in the area of interest during the growing season”)
4E: Frost-heave v Frost-heave hummocks are produced as water-logged soils undergo freeze—thaw

hummocks processes. Exclude livestock pugging hummocks.

5.2 Results
Full test data sheets and a table summarising the findings are provided in Appendix B.

With respect to the aforementioned assessment parameters, the presence of one primary indicator, or two
secondary indicators confirms the presence of a wetland.

In summary, the key findings are as follows:

e Primary Indicators — 15 sites displayed primary indicators

e Secondary Indicators — 12 sites displayed one secondary indicator, but each of these site also displayed a
primary indicator or hydric soil colour.

Of the total 22 test sites, 20 confirmed hydric soils, and 15 confirmed hydrology indicators of wetlands. Of
these, sites (1, 3A-3B, 7, 8, 10C, 11-14, 15A-15C, 16A-16B) had both hydric soils and hydrology indicators of
wetlands.



6. Drainage Intervention

To provide a high degree of confidence the sites will coalesce to wetlands if given a chance, minor surface
water drainage intervention is recommended in the form of a series of shallow bunds to be constructed. These
bunds will retain stormwater and sub-soil interflow from upslope, allowing the environment to retain moisture, in
much the same manner as the adjacent natural wetlands.

To construct the bunds, it is recommended that a small swale following the natural contour of the slope will be
excavated, with a maximum depth of approximately 0.3 m and swale width of up to 2 m. The material removed
to create the swale would then be used to raise the ground level for the bund, minimising work involved. Figure
6 shows a conceptual schematic of each bund, with pooled water during or after a storm.

Natural ground

—  [Modified ground

0 Ponded runoff
5;}1»_‘? “~<  Soil water seepage

Figure 6. Cross section showing conceptual contour bund design.

A total of 14 bunds have been recommended within the non-hydric soil areas, at roughly 2 m change in
elevation intervals. Each bund follows the natural contour of the slope with each end turned uphill to prevent
water from flowing out of the bund — i.e. the only way runoff can migrate downslope is via sub-soil seepage or
overtopping of the bunds during large storm events (refer to Figure 7 to Figure 9). Table 9 summarises the
sites requiring drainage intervention.

Table 9. Summary of site requiring drainage intervention.

Sites Required (Y/N)
1 Y

2
3
4
5
6
7
8
9

10
11
12
13
14

zZ z2 <X 2 Z2 <X <X zZz2 z zZ2 2z < < <<
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7. Conclusions

Out of the 22 sites investigated, 20 presented with low chroma soils. Whilst it is important to note that soil
colour in the North Auckland area is not the most reliable indicator of hydric soils because of the pale colour of
the parent rock material, and also the soil leaching from native podocarp forests that prevailed in this area prior
to human inhabitation, the same sites also presented hydrology indicators of wetlands — either rhizospheres,
geomorphic position or algal mats. Overall, this suggests that these 20 sites are strongly hydric, and the
remaining 2 are not hydric.

Most sites displaying hydric soils and hydrology tool indicators were located at landscape features such as the
depression/valley in gently undulating areas within the OLFP. These landscape features prevent water from
draining freely, which explains the presence of hydric soils/hydrology indicators.

The assessment of potential wetland offset areas within the site using the hydric soil and hydrology delineation
tools confirmed 20 sites (all sites except for site 6 and site 9) had both hydric soils and primary and/or
secondary wetland hydrology tool indicators.

The geomorphic position of the sites are in lowish lying areas adjacent to surface water courses and adjoining
existing wetlands, and all sites have relatively slow to moderate permeability soils.

Some of the proposed wetland offset sites were identified as suitable for minor intervention to further impede
drainage and provide high confidence that the sites would coalesce into wetland if allowed to return to a natural
state. The long thin sites that are on the margin of existing wetlands or short sites between existing wetlands
were considered not requiring any intervention other than cessation of stock or vehicle traffic.

In conclusion, provided the recommendations in this report are implemented, we consider that all proposed
wetland offset areas will support wetland hydrology, facilitate the establishment of wetland vegetation, and
promote the development of hydric soils.

The physical works recommended will be occurring within 10 m of natural inland wetland, but in our view the
works are a permitted activity as they will protect and enhance the adjacent natural inland wetlands.
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Site # and Soil Description

1
0 - 300 mm.

TOPSOIL, silt. Very dark grey. Dry and
friable. Rootlets present.

Matrix colour - (7.5YR - Value/Chroma) - 3/1
Mottle Colour - Mottles — 5/6 (1%)

Oxidised rhizospheres on roots
300 - 750 mm.

Clayey SILT. Grey with brownish yellow
mottles. Dry, moderate plasticity.

Matrix Colour (7.5YR - Value/Chroma) - 5/1
Mottle Colour (10YR - Value/Chroma) - 6/8
(5%)

750 - 950 mm.

Silty CLAY. Grey, with brownish yellow
mottles. Dry and highly plastic.

Matrix Colour (10YR - Value/Chroma) - 6/1
Mottle Colour (10YR -Value/Chroma) - 6/8
(5%)

950 — 1000 mm.

Clayey SILT. Grey with brownish yellow
mottles. Dry and moderately plastic.

Matrix Colour (10YR - Value/Chroma) - 6/1
Mottle Colour (10YR - Value/Chroma) - 6/8
(50%)

2

0 -200 mm.

TOPSOIL, silt. Dark grey, with some rootlets
present. Dry and friable.

Matrix Colour (10YR - Value/Chroma):
Topsoil - 4/1

200 - 400 mm.

SILT. Yellowish brown, dry and low
plasticity.

Matrix Colour (10YR - Value/Chroma) - 5/4
400 - 700 mm.

Clayey SILT. Brownish yellow, with
yellowish brown mottles with light grey
inclusions. Dry, moderate plasticity.

Matrix Colour (10YR - Value/Chroma) - 6/6
with 6/1 inclusions

Mottle Colour (10YR - Value/Chroma) - 5/8
(5%)

700 — 1000 mm

Clayey SILT, very pale greyish brown, with
brownish yellow mottles. Dry, moderate
plasticity.

Matrix Colour (10YR - Value/Chroma) - 7/4

Photograph 1:

Photograph 3:

\

\

Site 1 test pit.

AP

Site 2 test pit.

Soil Photo

/s

Photograph 4: Site 2 core.



Site # and Soil Description

Mottle Colour (10YR - Value/Chroma) - 6/8
(5%)

3A

0 -300 mm.

TOPSOIL, silt. Dark grey. Dry and friable.
Matrix Colour (10YR - Value/Chroma) —
4/1

Oxidised rhizospheres on roots

300 - 700 mm.

Silty CLAY. Brownish yellow, dry and highly
plastic.

Matrix Colour (10YR - Value/Chroma) —

6/6

700 - 1000 mm.

Silty CLAY. Light yellowish brown, with light

grey inclusions and brownish yellow mottles.

Dry and highly plastic.

Matrix Colour (10YR - Value/Chroma) —
6/4 with 7/1 inclusions

Mottle Colour (10YR — Value/Chroma):
Mottles — 6/8

3B

0 -300 mm.

TOPSOIL, silt. Dark grey. Dry and friable.
Matrix Colour (10YR - Value/Chroma) - 4/1
300 - 700 mm.

Silty CLAY. Brownish yellow, dry and highly
plastic.

Matrix Colour (10YR - Value/Chroma) — 6/6
700 - 1000 mm.

Silty CLAY. Light yellowish brown, with light
grey inclusions and brownish yellow mottles.
Dry and highly plastic.

Matrix Colour (10YR - Value/Chroma):— 6/4
with 7/1 inclusions

Mottle Colour (10YR — Value/Chroma):
Mottles — 6/8 (5%)

Oxidised rhizospheres on roots

Soil Photo




Site # and Soil Description

4

0 -300 mm.

Topsoil, Clayey SILT. Very dark greyish
brown. Some moisture and low plasticity.
Matrix Colour (10YR - Value/Chroma):- 3/2
300 - 600 mm.

Clayey SILT. Brownish yellow. Some
moisture, low to medium plasticity.

Matrix Colour (10YR - Value/Chroma) - 6/8
600 — 1000 mm.

Silty CLAY, light grey, with light yellowish-
brown streaks. Moderately moist, moderate
to high plasticity.

Matrix Colour (10YR - Value/Chroma) -

7N

5
0 - 400 mm.

TOPSOIL, silt. Very dark grey with clay
inclusions, yellowish brown mottling within
the clay. Rootlets are present.

Matrix Colour (10YR - Value/Chroma) — 3/1
(5%)

Mottle Colour (10YR — Value/Chroma) — 5/8
400 - 700 mm.

Clayey SILT. Yellowish brown with dark grey
mottles. Dry, moderately plastic.

Matrix Colour (10YR - Value/Chroma) - 5/8

Mottle Colour (10YR — Value/Chroma) — 4/1
700 - 1000 mm.

Silty CLAY. Very pale brown with light grey
inclusions and brownish yellow mottles. Dry
and highly plastic.

Matrix Colour (10YR - Value/Chroma)- 7/4

Mottle Colour (10YR - Value/Chroma) - 6/8

(1-5%)

Photograph 10: Site 5 testpit.

2

Soil Photo

/

/ Wy Al
wards culvert from test pit).

Site 5 core.



Site # and Soil Description Soil Photo

6 SRR . WG B TR

0 -250 mm

Silty TOPSOIL with minor clay, yellowish
brown, with rootlets, dry. Dark reddish yellow
mottles

Matrix Colour (10YR - Value/Chroma) - 5/4
Mottle Colour (10YR - Value/Chroma) - 7/8
(1-5%)

250 — 350 mm

Silty clay, brownish yellow, moist. High
plasticity.

Matrix Colour (10YR - Value/Chroma) - 6/6
350 mm-1m

Clayey SILT. dark greyish brown, with dark
brown mottles, moist, moderate plasticity.

Matrix Colour (10YR - Value/Chroma) - 4/2
Mottle Colour (10YR - Value/Chroma) - 3/3
(5%)

il.
0-100 mm % -

TOPSOIL, SILT, dark greyish brown, slightly
damp, yellowish-brown mottles, rootlets.

Matrix Colour (10YR - Value/Chroma) - 4/2
Mottle Colour (10YR — Value/Chroma) — 5/8
(10%)

100 — 200 mm

PEAT layer, some charcoal, black slightly
damp.

Matrix Colour (10YR - Value/Chroma) — 2/1
200 — 500 mm

Clayey SILT, 5/6 yellowish brown. 5/8
yellowish brown mottles. 10% dry with low
plasticity.

Matrix Colour (10YR - Value/Chroma) — 5/6
Mottle Colour (10YR — Value/Chroma) — 5/8
(10%)

500 mm-1m

Clayey SILT, 7/2 light grey with 5/8 yellowish
brown streaks and mottles. Dry with
moderate plasticity.

Matrix Colour (10YR - Value/Chroma) — 7/2
Mottle Colour (10YR - Value/Chroma) - 5/8
(10%)

Oxidised rhizospheres on roots

L

7\

Photograph 14: Site 7 test pit. Photograph 15: Site 7 core.



Site # and Soil Description

8
0-100 mm.

TOPSOIL, silt with minor clay, very dark
brown. Moderate moisture and low plasticity.

Matrix Colour (10YR - Value/Chroma):— 2/2
100 - 600 mm.

Silty CLAY. Yellowish brown, some moisture
and moderately plastic.

Matrix Colour (10YR - Value/Chroma):— 5/8
600 - 1000 mm.

Silty CLAY, yellow with light grey streaks.
Some moisture, moderate to high plasticity.

Matrix Colour (10YR - Value/Chroma): — 7/6

9
0 - 300 mm.

TOPSOIL, Clayey SILT. Yellowish brown,
some moisture and some plasticity.

Matrix Colour (10YR - Value/Chroma):— 5/8
300 - 600 mm.

Silty CLAY. Yellow with light grey streaks.
Some moisture and moderate to high
plasticity.

Matrix Colour (10YR - Value/Chroma) — 7/6
600 - 1000 mm.

Silty CLAY. Brownish yellow, dark orange
inclusions. Moderately moist, low plasticity.
Matrix Colour (10YR - Value/Chroma) - 6/6

Photograph 19: Site 9 core.



Site # and Soil Description

10A
0 - 300 mm.

TOPSOIL, Clayey SILT. Dark brown. Some
moisture, low plasticity.

Matrix Colour (10YR - Value/Chroma):- 3/2
300 - 600 mm.

Clayey SILT. Brownish yellow, some
moisture, low to moderate plasticity.

Matrix Colour (10YR - Value/Chroma) — 6/8
600 — 1000 mm.

Silty CLAY, light grey with light orange,
brown streaks. Moderately moist, moderate
to highly plastic.

Matrix Colour (10YR - Value/Chroma) — 7/1

10B

0 -300 mm.

TOPSOIL, silt, very dark grey, rootless,
some dark yellowish-brown mottles.

Matrix Colour (10YR - Value/Chroma) — 3/1
Mottle Colour (10YR - Value/Chroma) - 3/6
(2%)

300 — 500 mm.

Clayey SILT, yellowish brown with brownish
yellow mottles and grey inclusions. Dry with
low plasticity.

Matrix Colour (10YR - Value/Chroma)- 5/4
Mottle Colour (10YR — Value/Chroma) - 6/8
(2%)

500 — 1000 mm.

Clayey SILT. 7/3 very pale brown and dry
with yellowish brown mottles 5/8 and
streaks, dry with moderate plasticity.

Matrix Colour (10YR - Value/Chroma) - 7/3
Mottle Colour (10YR — Value/Chroma) — 5/8
(2%)

- NE”.

Va4

Photograph 20: Ssite 10A Test pit.

Photograph 22: Site 10B Test pit.

Soil Photo

Photograph 23: Site 10B core.



Site # and Soil Description

10C
0-200 mm

TOPSOIL silt, very dark greyish brown, dry,
brownish yellow mottles.

Matrix Colour (10YR - Value/Chroma) — 3/2
Mottle Colour (10YR — Value/Chroma) — 6/6
(5%)

200 - 1000 mm.

Clayey SILT. Yellow with light grey streaks
and yellow mottles. Dry, moderately plastic.

Matrix Colour (10YR - Value/Chroma) — 7/8

Mottle Colour (10YR - Value/Chroma) — 7/8
(10%)

Oxidised rhizospheres on roots

1

0 -200 mm.

TOPSOIL, Silt with minor clay. Dark greyish
brown with dark yellowish-brown mottles.
Moist, some plasticity.

Matrix Colour (10YR - Value/Chroma) - 4/2
Mottle Colour (10YR - Value/Chroma) - 3/6
(10%)

200 - 300 mm.

Clayey SILT. Greyish brown. Dry with
moderate plasticity.

Matrix Colour (10YR - Value/Chroma) - 5/2
Mottle Colour (10YR — Value/Chroma) — 7/8
(5%)

300 - 1,000 mm.

Clayey SILT. Light grey with yellow streaks
and mottles. Dry, moderate plasticity.

Matrix Colour (10YR - Value/Chroma) — 7/1

Mottle Colour (10YR — Value/Chroma) — 7/8
(5%)

Oxidised rhizospheres on roots

Soil Photo

Photograph 27: Site 11 core.



Site # and Soil Description

12
0 -200 mm.

TOPSOIL, Silt. Dark grey with dark
yellowish-brown mottles. Dry and friable.
Matrix Colour (10YR - Value/Chroma) - 4/1
Mottle Colour (10YR — Value/Chroma) — 3/6
(5%)

200 - 400 mm.

Clayey SILT, with peat. Dark grey. Dry and
moderately plastic.

Matrix Colour (10YR - Value/Chroma) — 2/1
Mottle Colour (10YR — Value/Chroma) — 3/6
(5%)

400 — 1000 mm

Silty CLAY, black with dark yellowish-brown.

Moist and highly plastic.
Matrix Colour (10YR - Value/Chroma) — 2/1

Oxidised rhizospheres observed on roots.
Groundwater encountered at 900 mm

13
0-200 mm.

TOPSOIL, silt. Dark grey with dark
yellowish-brown mottles. Dry, rootlets
present.

Matrix Colour (10YR - Value/Chroma) - 4/1
Mottle Colour (10YR — Value/Chroma) — 3/4
(10%)

200 - 1000 mm.

Clayey SILT (Fill). Dark yellowish-brown.
Gravels were observed at 0.7 m.

Matrix Colour (10YR - Value/Chroma) — 4/6

Oxidised rhizospheres on roots

Soil Photo




Site # and Soil Description

14

0 -300 mm.

TOPSOIL, silt. Dark greyish brown with dark
yellowish-brown mottles. Dry and moderate
plasticity.

Matrix Colour (7.5YR - Value/Chroma) - 4/2
Mottle Colour (7.5YR — Value/Chroma) — 4/6
(10%)

300 - 1000 mm.

Clayey SILT. Brownish yellow with light grey
streaks, dry, moderate plasticity when
moistened.

Matrix Colour (10YR - Value/Chroma) — 6/6
Streak Colour (10YR - Value/Chroma) - 7/1

Oxidised rhizospheres on roots

15A
0-150 mm.

TOPSOIL, Silt. Very dark greyish brown.
Dry, friable.

Matrix Colour (10YR - Value/Chroma) - 3/2
150 - 400 mm.

SILT with minor clay. Dark greyish brown.
No mottles but rhizospheres were present.
Dry and friable.

Matrix Colour (10YR - Value/Chroma) - 4/2
400 - 500 mm.

Clayey SILT. Yellowish brown with some
mottles yellowish brown. Dry.

Matrix Colour (10YR - Value/Chroma) — 5/4
Mottle Colour (10YR — Value/Chroma) — 5/8
(5%)

500 — 800 mm.

Clayey SILT, minor sand. Yellowish brown.
Dry, moderately plastic.

Matrix Colour (10YR - Value/Chroma) — 5/4
800 — 1000 mm.

Silty CLAY, minor sand. Yellowish brown.
Dry, highly plastic.
Matrix Colour (10YR - Value/Chroma) — 5/6

Oxidised rhizospheres on roots

A

Photograph 32: Site 14 test pit

o)

L ::?ZC e
Photograph 34: Site 14 test pit

Soil Photo




Site # and Soil Description

15B

0-150 mm.

TOPSOIL, Silt. Grey.

Matrix Colour (10YR - Value/Chroma) - 5/1
150 - 600 mm.

Silty CLAY. Light grey with brownish yellow
mottles. Saturated and highly plastic. EOH
as everything was saturated and material
was consistent.

Matrix Colour (10YR - Value/Chroma) - 7/1

Mottles Colour (7.5YR — Value/Chroma) —
6/8 (20%)

Oxidised rhizospheres observed on roots, in
addition to a hydrogen sulphide odour

15C

0-150 mm.

TOPSOIL, Silt. Dark grey. Moist.

Matrix Colour (10YR - Value/Chroma) - 4/1
150 - 450 mm.

Clayey SILT, grey with brownish yellow clay
inclusions. Moist and sticky with moderate
plasticity.

450 - 1000 mm.

Clayey SILT, light yellowish brown with
yellow mottles and rhizospheres. Moist and
moderately plastic.

Matrix Colour (10YR - Value/Chroma) - 6/4

Mottles Colour (10YR — Value/Chroma) - 7/6
(10%)

Oxidised rhizospheres observed on the
roots.

Soil Photo

Photograph 37: 15B core




Site # and Soil Description Soil Photo

16A

0 -300 mm.

TOPSOIL, Silt, greyish brown with yellowish
brown mottles. Moist.

Matrix Colour (10YR - Value/Chroma) - 5/2
Mottles Colour (7.5YR — Value/Chroma) —
5/8 (15-20%)

300 - 900 mm.

Clayey SILT. Light yellowish brown with light
brown mottles. Relatively dry and
moderately plastic.

Matrix Colour (10YR - Value/Chroma) — 5/2

Mottles Colour (7.5YR — Value/Chroma) —
6/4 (2%)

900 — 1000 mm.

Silty CLAY. Dark brown. Moist and highly \

plastic. P iR, SN g 5 SRELAR Siaa AN, >
Matrix Colour (10YR - Value/Chroma) — 3/3 Photograph 40: 16A test pit. Photograph 41: 16A core.

Oxidised rhizospheres observed on the
roots.

Groundwater was encountered at 300 mm
bgl.

16B

0-200 mm.

TOPSOIL, silt. Dark greyish brown with
yellowish brown mottles. Moist.

Matrix Colour (10YR - Value/Chroma) - 4/2
Mottle Colour (10YR - Value/Chroma) — 5/6
(5%)

200 - 400 mm.

Clayey SILT. Grey, with dark yellowish-
brown mottles. Moist and moderately plastic.
Matrix Colour (10YR - Value/Chroma) — 5/1
Mottle Colour (10YR - Value/Chroma) — 3/4
(40%)

400 - 800 mm.

Clayey SILT. Yellowish brown with dark

yellowish-brown mottles. Moist with
moderate plasticity. N B 7 :
Matrix Colour (10YR - Value/Chroma) — 5/4 Photograph 4: Site 168 estpit
Mottle Colour (10YR - Value/Chroma) — 4/6

(10%)

800 - 1000 mm.

Silty CLAY, light yellowish brown with light

grey streaks and brownish yellow mottles.

Moist and highly plastic

Matrix Colour (10YR - Value/Chroma) — 6/4




Site # and Soil Description Soil Photo

Mottle Colour (10YR - Value/Chroma) - 6/6
(5%)

Oxidised rhizospheres on roots.
GW encountered at 350 mm bgl.
GW soil seepage at 270 mm bgl.
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Site 1

Al depths qre (N

mm -,

s,

SECTION C — SOIL AND HYDROLOGY

Profiie description (Describe to the depth neesed 1o confirm ingicator presencefabsence, 30 an gefault)

Depth (pny|  Matrixcolour Motles caiour Motties Morties Mortle location Material® Remarks

{maoist) {maist) %" Size’
0-300|3/1 F54- [5/6F 5|1 4 - Topsoi| spa] DY and friable
300350 5/l F.59¢ 6/8 364 | 5 - = Clai%_:,ir Dry, Mmeoad plastic
350950 6/1 16yr | €/s oye [ S5 | - G STW9, |Dra, highty Plastid
Woioo (fiioge | ¢/s vy |50 [ = | - [P [Py Tmedice

‘Use% area charts, ‘Use size classes, 'Ped face, pore, withir ped along roots, within matrix Vrganic (peaty). humic, mineral soil

Qrganic layers:

Litter
Fibric
Mesic

Humic

-

Hydric soil indicators:

Organic sail materal

Peaty topsal
D Peaty subsoil

Soil drairage (circle) W MW | P VP

Concretions:

Iron concretions

D Gley OR

Cause of wetness (circle appropriate):
Location Depression Flat valley Gully §

Colours: profile form either:

Water table Depth(am)
HighGW Perched Seepage Ticl Ut
Pans Depth{om|

Pan Humus Fe-par Densi Duri- Fag Ortstein

Manganese concrenons Mottled
Nodular Horizon:
Consistence: Reguctimorphic

D Plastic

B Sticky

Fluig

Redox mattled
Redox segregations
Perch-gleyfeatures

Layers Depth (om)
Slow perm argillic

D Pugged

iope

C

Hydric soils present?

YES @/ NO E]

UNCERTAIN D

NZSC subgroup

.

Surface vwater (14)
Groundwater <30 an (1B)

Soil saturation <30 an (10)
Water marks (2A)
Sediment deposits (28)
Drift deposits (2C)

Algal mat/crust (20)
Iron deposits (2€)
Surface soil crachs (2F)

Inunganon onaerial imagery (2G)

Sah crust (27)

B Water-stained leaves (2K
Drainage patterns (2L

D Dry-season veater table (3E)
D Saturtioninaerial imagery (3F)

!ﬁemorphm position (48)

Shallow aqunard (4(i
FAC-reutral test (AD)

Frost-heave hummocks (4E)

Sparsely vegemted conave surface (2H)

Primary hydrology indicators: minimum of 1 required; check allboxes that apply

]

Aguatic invertebrates (2))
Hydrogen sulphude odour {3A}
Oxidised rhizosphers on roots { 38)
Reducediron{3C)

Reducediron intiled soi (3D)

m

[:I High water table stunted/stressed plants (44)

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

FAC-neutral test (4D), refertoSemonB Vegeation

3 Towal
4 FAC-neutral (>SCFs

1 No OBL&FACQW dominant spedes — A
2 No FACU & UPL cominant species (B)
(A+B)

(A/A=B)* 100

wetland hydrology present?

/
ves [V

no ()

‘Remarks

Sketch of site/sol

912 AM
L:i5pmM

Qe

Na’te\"

- Filled W\‘*;\\r A0 L = QOOML from 9

/

vagl
(e e\

\

— 300mL from graasd Water @ top of

e auger hole



Site 2 Midepths in mm ..

SECTION C — SOIL AND HYDROLOGY

Profile description. (Describe to the depth neeged 1o confirm ingicator presence/absence, 30 an gefault)

Depth (prg]  Matrixcolour Mortles colour Mottles Morties Nottle location Materil® Remarks

maist) (maist) % Size®
0-200 | 4/t toyr - B —~ o [P R e s
ZOO-40g S/"f ik = - il . Sily dgajxs%cé?xi
eoo gl Wk S8 Oy |57 | - |- [aie |bry, mod plastic
Foo-iced FHy Ogc [£/8 1090 |57-| - - Clayed |Dry, Mmed piashic

iUse area charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, ‘Organic {peaty), humic, mineral soi

Hydric soil indicators: Cause of wetness (circle appropriate):
Location Depression Flat Valley Guily Slope

Soil drairage (circle) W MW | P VP

Organic layers: Concretions: Colours: profile form either:
Organic soil material Iron concretions [] clevor Water tatie Depthiam] __
Litter Manganese concretions I:] Mottled High GW Perched Seepage Tiasl ULthic
Fibric Nodular Horizon: Pans Depthiam) ____
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi Duri- Frag Ortstein
B Humic [:l Plastic Redox matled Layers Depthom) ______
Peaty topsal B Sticky Redox segregations Slow pem argillic
Peaty subsoll Fluig Perchgleyfeatures D Puggec
Vi
Hydric soils present? YES M NO D UNCERTAIN D NZSC subgroup
primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface water (1A) E Algal mat/crust (20) Aguanic invertebrates (2J)
Groundwater <30 an (1B) Iron deposits (2€) Hydrogen sulphide odour (3A)
Soll saturation <30 am (1() E Surface soil cracks (2F) Oxidised rhizosphere on roots (38)
Water marks (2A) Inundanon onaerial imagery (2G) Reducediron(3C)
Sediment deposits (28) E Sparsely vegetated conave surface (2H) B Reducediron intited soil (30)
Drift deposits (2C) ) 5at crust (21} D High water table stunted/stressed plants (44)

Secondary hydrology indicators: minimum of 2 required; check allboxes that apply

Water-stained leaves (2K Geamorphic position (38) FAC-neutral test (40}, refertoSemonB Vegemntion
Eoramage patterns (2L Shallow aguttard (30) 1 No OBLE FAQW dgominantspeges A
[:' Dry-season water table (3E) FAC-neutral test (4D) 2 No FACU & UPL dominant spedies B
D Saturationin aerial imagery (3F) Frost-heave hummocks (4€) 3 Total (A8
4. FAC-neutral {»50F)  _IA/A-B)"1D0
Wetland hydrology present? YES E] NO EZ[ cive . Fencf
Sketch of site/soil J/

3

Natel

o T —e S '
oL 220 mm from arasrd o\
. g 8 B¢ (@ (0:\'2AM

400 mm  Lrom 4rassl@ (019 AM = Down totop

leN
Cf¥auger

Added addtiona) [OC @ 3:53 P | BOmm Top of grasg

A50 mm Top of gragss



Sike 3 A

SECTION C —SOIL AND HYDROLOGY

Profile description. (Describe to the depth needed toconfirm ingicator presence/absence, 30 an default)

Depth tmwl fatrix colour Morttles colour Mottles Norties Morttle location’ Materal® Remarks

[maist) (moist) ES Size”
e - = = Tepsed) | Ory and L
0-3w |4/t wyr | - AT J Friable
— 2 " - - - = Dy and high
300-Fo 6/6 0y v CLA9Y ™ Do s & ‘B

‘Use% area charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, ‘Organic (peaty), humic, mineral soil

[ Hydric soil indicators: Cause of wetness (circle appropriate):

Soil drairage (circle) W MW | P VP

Location Depression Flat Valley Gully Siope

Organic layers: Concretions: Colours: profile form either:

Water tabie Depth(cm)

Organic 501l materal
Litter
Fibric
Mesic

L]

=

Humic

S Peaty topsal

Peaty subsoil

Iron concretions

Manganese concretions

[] clevor
D Mortied

HighGW Perched Seepage Tidal ULthic

Consistence:

Nodular Horizon:
Reguctimorphic

Plastic

Sticky

Fluig

Redox maottled

Z.

Redox segmgation
Perch-gleyfeatures

Pans Depthfon ) ______

Pan Humus Fepan Densi Duri- Frag Oritein
Layers Depth (am}
Stow pemn argiliic

D Pugged

Hydric soils present?

YES @

NOD

UNCERTAIN D

NZSC subgroup

Surface veater (14)
Groundwater <30 om {1B)
Soll saturation <30 an (10)
Water marks (2A)
Sediment deposits (2B)
Drift deposits (2C)

Water-stained leaves (2K

.

Drainage patterns (2L

Algal mat/cnst (20)

m
=

Iron deposits (2E)

Surface soll cracks (2F)

Inundation onaerial magery (2G)
Sparely vegemated conave surface (2H)

Sal crust (21)

primary hydrology indicators: minimum of 1 required; check allboxes that apply

Aguatic invertebrates (2J)
Hygrogen sulphide odour (3A)
J{!I‘.{ﬂ rhizosphere on roots (381
Regucediron(3()

Reducediron intited soil (30)

OO

High water table stunted/stressed plants (44)

Secondary hydrology indicators: minimum of 2 required; check allboxes that apply

@emmrphc position {48)

Shallow acurard (4()

FAC-neutral test (4D, refertoSetionB Vegemnion
1 No OBLE&FACW dominantspedes [A)

Dry-season water table (3E) FAC neutral test (40) 2 No FACU & UPL dominant spedes B
D Saturation in aerial imagery ( 3F) Frost-heave hummocks (4E) 3 Total o LAsB)
4 FACneutral (»50%) {A/A=B)*100

/
ves [V no [ ]

Wetland hydrology present?

Sketch of site/soll

i+

W atev

b

G ug A A00mm From ground egft added
1002 Aok S oo -From,carounc\ [evel
©:05AM 200m™M LHom gqround (evel

2:96 PM ¢ lomm Lrom 6mnd \eve)
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SECTION C — SOIL AND HYDROLOGY

Profile description: (Describe to the depth needed to confirm indicator presence/absence, 30 gn cefauit)

Depth (pyyh  Matrixcolour Mottles colour Mottles Norties Nottle location’ Material” Remarks
{maist) (maist) % Size”
O- 200 ] — — epsoc |l | Dry AN Lr-iabl
4/1 loye e = i\ ~ riable
300 - o - —_— — Silt l.‘ on’\d \ab \
34 b/é io‘jr <_l<:\ D .)’13&9

'Use area charts; ‘Use size classes, 'Ped face, pore, within ped along roots, withinmatrix, ‘Organic (peaty), humic, minenal sol

Hydric soil indicators: Soil drairage circie) W MW | P VP Cause of wetness (circle appropriate):
Organic layers: Concretions: Cotours: profile form either: Location Depression Flat Valley Gully Slope
Organic 50il materal Iron concretions [ clevor Water tabie Depth(an) __
Litter Manganese concrenions I:] Mottled HighGW Perched Seepage Tidal ULthic
Fibric Nodular Horizon: Pans Depth(on)
iesic Consistence: Reductimorphic Par Humus Fe-par Denst Duri- Frag Ortitein
BHUM( I____l Plastic Redox mattled Layers Depth(am) _
Peaty topsal B Sticky Redox segregations Stove perm argiliic
D Peaty subsoil Fiurg Perchgleyfeatures [:] Pugged

Hydric soils present? YES B’ NO D UNCERTAIN D NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

[ Surface veater (14) E Algal mat/crust (20) Aguatic invertebrates (2J)
Groundwater <30 an (1B) Iron deposits (2E) Hydrogen sulphide odour (3A)
: Soil saturation <30 em (1C) E Surface soil cracks (2F) Oxidised rhizosphere on rocts [ 38)
- Water marks (2A) inundanon onaerial magery (2G) Reducediron(3C)
- Sediment deposits (28) E Sparsely vegetated conave surface (2H) E Reducediron intilled soil (3D}
|| Drift deposits (20) San crust (21) DH'g' v.aterta!}!e”unlequtrc sed plants (44)

secondary hydrology indicators: minimum of 2 requued check allboxes thatapply

E Waterstained leaves (2K DGeamorphlc position (4B) FAC-neutral test (4D), refertoSectionB Vegeuntion
Drainage patterns (2L Shallow aqutard (4C) 1 No OBLE&FACW dominant spedes I
[:]Dry~seasonwnt:f table (3E) FAC-neutral test (4D) 2 No FACU & UPL dominant spedes B
DSNUG“"-‘“'“MFW imagery (3F) Frostheave hummocks (4E) 3 Total o (AsB)

4 FAC-neutral (>S50 o IAfA+B)T100
wetland hydrology present? YES m NO D

Sketch of site/soil

Site

)

Water

Remare A+ B A
3 5 m\QCDOmm from qrow\d level Q0L

Y410 men  romn %(‘qu\d leve) added
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SECTION C —SOIL AND HYDROLOGY

Profile description. (Describe to the depth neeged to confirm indicator presence/absence, 30 am gefault)

Depth (pndyp  Matrixcolour NMotles calour Motties hiorties Mortle location’ Material® Remarks
(maisy (maist % Size
= - Cla TopPrsaey | , soMe
” G —_ - e
- 300 3/2' s il g;.ﬁ J nmoista¥eand (o
Suyy _ = == = Claye Some MMolsture
300-6a) 6/8 1°9 <k 2 | Towrte med plash

Use% area charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, *Organic{peaty), humic, mineral soi

* T [l N 2
Hydric soil indicators: Cause of wetness (circle appropriate):

Soil drairage (circle) W MW | P VP

Location Depression Flat Valley Guliy Slope

Organic layers: Concretions: Colours: profile form either:
Orgaric 501l materal iron concretions D Gley OR Water tabie Depth{am) ___
Litter Manganese concretions [:] Mottied HighGW Perched Seepage Tidal Lithic
Fibric Nodular Horizon: Pans Depthiom)_____
esic Consistence: Reductimorphic Pan Humus Fe-pan Dersi Duri- Fag Crtstein
B Humic D Plastic Redox mattled Layers Depth (om) ______
Peaty topsal E Sticky Redox segmegations Siow pemm argillic
D Peaty subsoll Fluig Perch-gleyfeatures I:] Pugged

L e
Hydric soils present? YES B’ NO l:l UNCERTAIN D NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

Surface water (14) B Algal mat/crust (20) | Aquatic invertebrates (2J)

Groundwater <30 an (1B) Iron deposits (2E) Hydrogen sulphide odour (3A)

Soil saturation <30 am (1() Surface soil cracis (2F) Oxidised rhizosphere on roots (38)

Water marks (2A) Inundation onaerial magery (2G) Reducediron(3C)

Sediment deposits (28} Sparsely vegetatad concave surface (2H) BRcducccironmmted soil (3D)

Drift deposits (2C) Salt crust (21) [j High veatar table stunted/stressed plants (44)

secondary hydrology indicators: minimum of2 required; check all boxes that apply

] waterstained ieaves (26 Gecmorphic position (48) FACneutrai test (4D). refertoSectionB Vegetation
H Drainage patterns (21 Shallow aguttard (4C) 1 No OBL&FACQW dominantspedes .
Dry-season water table (3€) FAC-reutral test (40) 2 No FACU & UPL dominant spedies (B}
D Saturation in aerial imagery ( 3F) Frost-heave hummocks (4E) 3 Total e [ASB)
4/FAC-neu1rau>50°nu  [AJA+B)"100
wetland hydrology present? YES [:] NO E

Sketch of site/soil

o seerage (0 G% ot petter oF KT
Ls ovrange biodlm presend,
Oratnage = 20 ~ins —=> 30mm below groung

oo

pPlastic
feh Y-

6203 ® Blrmps fre M‘LS r c;-uuf\O‘ level



Site 5 e

SECTION C — SOIL AND HYDROLOGY

Profile description (Describe to the depth needed toconfirm indicator presence/absence, 30 am cefauit)

Depth Matrix colour Mottles caour Mottles Motles Mottle iocation Material® Remarks
(m) {moist) (maist) %* Size
: T b [Clan e VAR o
0- 100 3}1_ oY 5/9 O S' TO?SD\',.S\H" g ‘\—S. SionS

IUsed% area charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, ‘Orgamc {peaty), humic, mineral soil

Hydric soil indicators: Soil drairege (circle) W MW | P VP Cause of wetness (circle appropriate):
Location Depression Flat Valley Gully Slope

Organic layers: Concretions: Colours: profile form either:
Qrganic soil materil [ Jiron cORCTBTORE D Gley OR Water tabie Depth(mm) ____
Litter Manganese concrenons Mottled HighGW Perched Seepage Ticel Lithic
Fitaric || Nodular Horizon: Pans Depth(om)_____
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Dersi- Duri- Fragi Ortstein
Bhumuc !___] Plastic Redox mattled Layers Depth(om)
Peaty topsal | Smcky Redox segregations Slow pemm argillic
D Peaty subsoll || Fluig / Perch-gleyfeatures l | Pugged
Hydric soils present? YES @ NO D UNCERTAIN D NZSC subgroup
primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface water (14) Algai mat/crt (20) Aguanc invertebrates (2J)
Groundwater <30 gn (1B) Iron deposits (2E) Hydrogen sulphide odour (JA)
._.JSo:! saturation <30am (10) E Surface soil cracks (2F) Quidised rhizosphere on roots (38)
Water marks (2A) Inundaton onaerial imagery (2G) Reducediron (30)
L Sediment deposits (28) E Sparsely vegemted conave surface (2H) Reducediron intiled soil (30)
L) Drift deposits (20) 1 5an crust (21) [ Hign water mbie stunteaystressea plants (44

Secondary hydrology indicators: minimum of 2 required; check all boxes thatapply

[ | water stained leaves (2K Eﬁ"‘“""’m position (48) FAC-neutral test (4D), refertoSeionB Vegettion

: Drainage patterns (24 Shallow: agutard (4C) 1 No OBL&FACW dominantspedes  _____(A)

: Dry-season water table (3E) FAC neutral test (40) 2 No FACU & URL gbminant spedies —i8)

: Saturationin aerial imagery (3F) Frostheave hummocks (4E) 3 Total (A8
AC-neutral (»50Pq _ IA/A«B)T100

Wetland hydrology present? YES D NO

Sketch of site/soil

S‘J&

X

i oL ok WL2| | 200mm bql T T MoMing, 1S wilhia
3y, 28omm t‘,\mys wnelngions.

15:15, 3}omw By




Site 6

SECTION C —SOIL AND HYDROLOGY

Profile description (Descripe to the depth neeged toconfirm indicator presence/absence, 30 an cefauit)

Depth (pMgy]  Matrix colour Mortles colour Motties Mortles Morttle location Materal® Remarks
{maisy 'm::isér % Size”
‘cuﬂ = :('—- >
6-150 S/Aavegona  PARk (b Suy wi Teeseil / RACTLETR
B > < wpop (1AM | e
o0 — 659 o Ye St MmelsT, hdu
=0 ot | AT
=0~ |Af2 o 3 (LA EA | mowsT, o
OO oaey boetsd oo 13 \01e S et Pragniciti,

Use% area charts; “Use size classes, 'Ped face, pore, within ped along roots, within matrix, ‘Organic {peaty), humic, mineral soil

T .
Hydric soil indicators: Soil drairage (circle) W MW | P VP Cause of wetness (circle appropriate):

Location Depression Fiat Valley Gully Slope

Organic layers: Concretions: Colours: profile form either:
Organic soil material fron concretions [ cleyor Water table Depthion) __
Litter Manganese concretions @/Momw HighGW Perched Seepage Tidhl Lthic
Fibric Nodular Horizon: Pans Depth(om)_____
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Dersi Duri- Frag Ortstein
EHumc [ Jeasnc Redox metiled Layers Depthiam)
Peaty topsal B Sticky Redox segregations Slow perm argiliic
[: Peaty subsoil Fluic Perchgleyfeatures D Pugged

Hydric soils present? YES D NO [E/ UNCERTAIN D NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

Surface water (1A) B Algal mat/crust (20) Aguatic invertebrates (2J}

Groundwater <30 an (1B) Iron deposits (2€) Hydrogen sulphide adour (3A)

Soll saturation <30 om (1) Surface soil cracis {2F) Oxidised rhizozphere on roots (38)

Water marks (2A) Inundanion on aerial imagery (2G) Reducediron(3C)

Sediment deposits (2B) Sparsely vegemted conave surface (2H) B Reducediron intitled soil (30D)

Drift deposits (2C) Sah crust (27) D High water table stunted/stressed plants (44)

Secondary hydrology indicators: minimum of 2 required; check allboxes that apply

Water-stained leaves (2K) [”ng,_.m.,o,pm position (48) FACneutral test (4D), refer toSectionB Vegewtion
Boramme patterns (2L shaliow agutard (A€ 1 No OBL&FACQW dominantspedes LA
[:)ny-susovwaw table {3E) FAC-neutral test (40) 2 No FACU & UPL dominant spedies (B
D Saturationin aerial imagery (3F) Frost-heave hummocks (4€) 3 Total (A8

4 FACneutral (»50F)  {AJA+B)TL0O0
wetland hydrology present? YES D NO g

Sketch of site/soll @ﬁ
S . .
\L wu/ﬂir

(%

Ee?ﬂéﬂls?_o[__ W23 e S Geova —oledr L RBKOD OvEeL
W AGAAN IR Cooma wS—ee GRBEUD LY
51 2HPn G e, Coo o (ROBID LeVEL

S\TE S LocATEY accoiba /et BRihk TART HWS ettt B Built

O, LS ok LM T Be A pdATLRWAL. PrROELLE .




Site F

SECTION C —SOIL AND HYDROLOGY

Profile description. [Describe to the depth needed 1o confirm ingicator presence/absence, 30 am cefault)

Depth (YN  Matrixcolour hiottles colour Motties Morttles hortle location Material® Remarks
(mast {moist) £ Size’

= 4 G [S)/] ICTR Ydiguah ToPSOIL 5%
p—ioe M2 L = BRO 0D {w) ST o, Rocs
\ —_ 2/ 0o e Rene, CHARER fuoosD,
j‘fﬁo@ _uAlC POAT DR /St Wt 3
oo— |Bfe (MR Sfg (OVIR (LAY [DRM , oo |

) "!t{t.:m\s\»\ Rz M{bw.w,\« M_‘ @) ST RAail ™

IUse% area charts, ‘Use size classes, 'Ped face, pore, withir ped along roots

_withinmatrix, Organic (peaty), humic, mineral soil

Hydric soil indicators:

Soil dra

inage icircle) W MW | P VP

Organic layers:
Crganc 50il material

Concretions:

Iron concretions

[ clevor

Colours: profile form either:

Cause of wetness (circle appropriate):
Location Depression Fiat Valley Gully Siope

Water tabie Depth(om)

Lirter Manganese concrenons Mottled HighGW Perched Seepage Tical Lthic
Fibric Nodular Hodzom Pans Depth(am)
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi Duri- Fag Qrutein
BHuml.. D Plastic Redox mattied Layers Depghiom)
Peaty topsa B Sticky Redox segragations Slow perm amgillic
‘“V subs il Fluig Perchgleyfeatures D Pugged
Hydric solls present? YES @ NO E UNCERTAIN D NZSC subgroup

Surface veater (1A)
Groundwater <30 an (1B)
__] Soil saturation <30.am (1)
Water marks (24)
Sediment deposits (28)
Drift deposits (2C)

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

=
=
=

Algal mat/crust (20)

lron deposits (2E}

Surface soil cracis (2F)

Inungation onaerial imagery (1G)
Sparsely vegetated conave surface (2H)

Sal crust (21)

Water-stained leaves (2K)
Drainage patterns (2L
Dry-season water table (3E)

EEEE

Saturation in aerial imagery ( 3F)

secondary hydrology indicators: min imum of 2 requued check all boxes that apply

Aguatic invertebrates (2J)
Hydrogen sulphide odour (JA)
Oxidised rhizosphere on roots (38)
Regucediron (3C)

=

[:I Htgr' woater able stunted/stressed plants (44)

Reducediron intiled soil (30)

@eu‘nmphc position (48)

Shallow aguttard (3C)
FAC-neutral test (40)

Frost-heave hummocks (4E)

FAC-neutral test (4D), refertoSecionB Vegettion

1. No OBL&FACW daminantspeoes (A)
2 No FACU & UPL dominant species 8)
3 Total L (AsB)

4 FAC-neutral (»50P) [A/A+B)= 100

wetland hydrology present?

/
ves [/ no (]

Sketch of site/soll

Remars 2 O (14%A

B

\N\p{(“é’—

W

~pon FSP—E Gal T
12203 Ldcin  ERrRoN LReUtoe™ EVEL
St 28 e 2gona CREMM GRSOWD  LeEVE--

—> DoOWRS o BESTTOMN ot
BULEEZ More




Site § x

SECTION C - SOIL AND HYDROLOGY

Profile description (Describe to the depth needed to confirm ingicator presence/absence, 30 am defauit)

[LRE

Depth (oM  Matrixcolour Mottles coiour Motties Motties Mottle location’ Material® Remarks
{moaist) (moist) i’ Size”
oo P82 1ome ST Wi [TO RS0l L) MedRATE Moy
-1 VM DUek. POt muoce G Low meAsTie Y
S [ (ove St MeST, dmod el AT

00 ey : i | puasme

Ue\low(s}\

[=Xatel ¢ PIA]

IUse%% area charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, “Organic (peaty), humic, mineral soil

Hydric soil indicators: Cause of wetness (circle appropriate):
Location Depression Fiat Valley Gully Slope

Soil drairage fcircle) W MW | P VP

Organic layers: Concretions: Colours: profile form either:

Qrganic soil materal Iron concretions D GleyOR Water table Depth{em) _____
Lirter Manganese concretions D Mortled HighGW Perched Seepage Tidal Lthic
Fibric Nodular Horlzon: Pans Depth(om ) ___
esic Consistence: Reductmorphic Pan Humus Fe-pan Densi- Duri- Frag Orttein
E Humic E Plasnc Redox maottied Layers Depth(am)
Peaty topsdal E Sticky Redox segmgations Slow perm argiliic
|: Peaty sutsoil Fiuig Perchgleyfeatures D Pugged

/7
Hydric soils present? YES [\Z[ NO D UNCERTAIN [ ]

NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

Surface vater (14)
Groundwater <30 an {1B)
Soil saturation <30 am (1C)
Water marks (2A)
Sediment deposits (2B}
Drift deposits (20)

Algal mat/crst (20)
Iron deposits (2E)
Surface soil cracis (2F)

=

Salt crust (21)

Water-stained lsaves (2K)
Drainage patterns (2U)

Dry-season vrater table (3E)

D Saturation in aerial imagery { 3F)

Shallow aquard (40}
FAC-neutral test (4D)

Inungation onaerial imagery (2G)
Sparely vegemted conaave surface (2H)

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Em}eomorphc position (48)

Frost-heave hummocks (4E)

Aguatic invertebrates (2J)
Hydrogen sulphide odour (3A)
Oxidised rhizosphere on roots [ 38)
Reducediron(3C)

]

D High veater table stunted/stressed plants (34)

Reducediron intilied soil (30)

FACneutral test (4D), refertoSectionB Vegertion

1 No OBLE& FACW dominant spedes A

2 No FACU & UPL dominant spedes B

3 Total e _(AsB)

4 FACneutral (»50P%) o (AJA+B)*100

/
ves [

Wetland hydrology present?

no (]

Sketch of site/soil

M
st
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SECTION C - SOIL AND HYDROLOGY

Profile description: (Describe to the depth needed to confirm indicator presence/absence, 30 an default)

Depth jam|  Matrix colour Mottles calour Motties Mottles Mottle location’ Material® Remarks
{moist) {moist) 9! Size’
o- ol = . — = o'l lOPSD\'[, ol st
3 5/8 (Cyr T°£ ) clit (ow p\o.swct‘H)
0O~ - - —_— - S50\ M oist N
s BT, S | ggd

'Use% area charts; ‘Use size classes; 'Ped face, pore, within ped along roots, within matrix, “‘Organic (peaty), humic, mineral soil
H'ld ric SO“-iﬂdiCalOI'Si Soil drairage (circle) W MW | P VP Cause of wetness (drde BMR]:

Organic layers: Concretions: Colowrs: profile form either: Location: Depression Flat Valley Gully Slope
Organic soil material Iron concretions D GleyOR Water table: Depth(om) __
Litter Manganese concretions [ | Motled HighGW Perched Seepage Tidal Lithic
Fibric Nodular Horizon: Pans: Depth(an)
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi- Duri- Fragl Ortstein
Humic j Plastic Redox mottled Layers: Depth (am)
Peaty topsal 3 Sticky Redox segregations Slow perm amgillic
Peaty subsoll Fluig erch-gleyfeatures El Pugged

Hydricsolls present?  YES | | NO n@' UNCERTAIN [ NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

Surface water (1A) B Algal mat/crust (20) Aquatic invertebrates (2J)

Groundwater <30 an (1B) Iron deposits (2E) Hydrogen sulphide odour (3A)

Soll saturation <30 am (1C) Surface soll cracis (2F) Oxidised rhizosphere on roots (38)

Water marks (24) Inundation onaerial imagery (2G) Reducediron(3C)

Sediment deposits (2B) B Sparsely vegetated conave surface (2H) E Reduced iron intilled soll (3D)

Drift deposits (2C) Sal crust (21) [ ] High water mbie stunted/stressed plants (44)

Secondary hydrology indicators: min Imgo/!g required; check all boxes that apply

Water-stained leaves (2K) Geomorphic position (48) FACneutral test (4D); refer to Section B Vegemtion
Drainage patterns (2U) Shallow aquitard (4C) 1.No. OBL & FACW dominant spedes (A
Dry-season water table (3E) FAGneutral test (4D) 2. No. FACU & UPL dominant spedes B
D Saturationin aerial imagery (3F) Frostheave hummocks (4E) 3. Total — (A+B)
i;.l\c-neutral (>50%) {AfA+B)*100
Wetland hydrology present?  YEs [ | no [
Sketch of site/soil:

Remarks:
(oL 1:S 3 prv EOE e [Bele w) caroud\d (eve)

212 P 1o mMmr Felouo csv‘wf\d ev el

3:33em 190 mm  Below Yaround (e ef



Site (0A

SECTION C — SOIL AND HYDROLOGY

Profile description. (Describe to the depth needed to confirm ingicator presencefabsence, 30 an default)

Dapth [M NMatrix colour Morttles colour Motties rAortles Mottle location’ Material® Remarks

{maisy {moist) % Size
o fz Q& CLAMEY [Tofsoil |, Bong MaSTVRG,
0-%00 Doy Bt ST Loy HASTIGTA
zom — @[] \OTiIE LAty  [Senng NSTURE;

QLT pa-raodedare RASTICITA |

ra)

O JReuwvesta Vel

Use% area charts. ‘Use size classes. 'Ped face, pore, vithin ped along roots, within matrix, "Organic(peaty), humic, mineral soil
Hydric soil indicators: Cause of wetness (circle appropriate):

Soil drairage (circle) W MW | P VP

Location Depression Flat Valley Gully Slope

Organic layers: Concretions: Colours: profile form either:
Organic 501l material Iron concretions [:] Gley OR Water tabie Depthlont
Lirter Manganese concretions D Mottied HGhGW Perched Seepege Tickl Lithic
Fibric Nodular Hotizon: Pans Depthon |
nesic Consistence: Reguctimorphic Pan Humus Fe-pan Dersi Duri- Frag Orttein
3 Humic D Plastic Redox mattled Layers Depthiam)
Peaty topsal B Sticky Redox segregations Slow perm argillic
:I Peaty subsoil Flutg P Perchgleyfeatures [:| Pugged
Hydric soils present? YES M NO D UNCERTAIN [:] NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check allboxes that apply
Surface water (1A) E Algal mat/crust (20) . Aguatic invertebrates (2J}
Groundwater <30 am (18) Iron deposits (26 Hydrogen sulphide odour (3A)
Soil saturation <30 am (10} E Surface soil cracks (2F) Oxidised rhizosphere on roots (38)
Water marks (2R} Inungation onaerial imagery (2G) Reducedairon(30)
Sediment deposits (2B) Sparsely vegemted conave surface (2H) E Reducediron intiled soil (3D)
Drift deposits (2C) 1 Sam crust (27) [: High water table stunted/stressed plants (44)

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Water-stalned leaves (2K) DGemo,memmth FAC-neutral test (4D}, refertoSectionB Vegemtion
1 No CBLE&FACW dominantspedes (A)

Drainage pamerns (20 Shaliow aquttard (4CH
[ ory-season viater tavie (3€) FAC neutral test (40) 2 No FACU & URL dominant spedes —{B)
D Saturation in aerial imagery (3F) Frostheave hummocks (4E) 3 Total e A<B)
4 FACneutral (»50%) ___AJA«B)"100
L
Wetland hydrology present? YES D NO M

Sketch of site/soil
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Site 108 =

SECTION C — SOIL AND HYDROLOGY

Profile description. (Describe to the depth needed toconfirm ingicator presence/absence, 30 an cefault)

Depth (PN Matrixcolour Mottles colour Motties MMottles Mortle location’ Materal” Remarks
{maist) (moist) % Size*
o200 |3/ 1oMe |36 jour | 2 el i
O G oAR £ Ghameq | DR N ASTICL T
o -ace| B4 ove A = B / Low FLASTICTY

Use% area charts. ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, “Organic {peaty), humic, mineral soil

Hydric soil indicators: Soil drainage icircle) W MW 1| P VP Cause of wetness (circle appropriate):
Organic layers: Concretions: Colours: profile form either: kncaian: Depreacion Has Valky Gty Hepe
Organic 50/l material Iron concretions v OR Water tatie Depth(om) __
Litter Manganese concretions %f::mw HighGW Perched Seepage Tiddl Lithic
Fibric Nodular Horizon: Pans Depth(on) ______
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi- Duri- Frag Orttein
BHumlc D Plastic Redox mottled Layers Depth (om) ____
Peaty topsal B Sticky Redox segregations Slow perm argillic
DP“‘Y $ubsoil Fluig P Perch-gleyfeatures [::] Pugged

Hydric soils present? ves [ ] no [ ] UNCERTAIN [ | NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check allboxes that apply

Surface water (14) B Algal mat/crust (20) Aguatc invertebrates (2]

Groundwater <30 am (18) Iron deposits (2E) Hydrogen sulphide odour (34)

Soll saturation <30 em (10) B Surface soil crachs (2F) Oxidised rhizosphere on roots ( 38)

Water marks (2A) Inundanon onaerial imagery (2G) Reducediron(3C)

Sediment deposits (28) Spamely vegemted conave surface (2H) Bncsuummn Intilied soil (3D)

Dritt deposits (20) Sam crust (21) D High water table stunted/stressed plants (44)

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Water stained leaves (2K DGecmDrphl: position (48) FAC-neutral test (4D), refertoSectionB Vegewtion
Drainage ptterns (24 Shaliow aguttard {4C) 1 No OBLEFACW dominant spedes (A)
D Dry-seasonw/ater table (3E) FAC-neutral test (4D) 2 No FACU & UPL dominant spedies (B)
i:] Saturation in aerial imagery ( 3F) Frost-heave hummocks (4E) 3 Towal o AsB)
4. FAC-neutral (»50%) {A/A+B}= 100
v
wetland hydrology present? YES D NO [‘Z]
Sketch of site/soil
Sk

v
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SECTION C — SOIL AND HYDROLOGY

Profile description. (Describe to the depth neeged to confirm Ingiator presence/absence, 30 an defauit)

Depth ( N\ NMatrixcolour Mottles colour Motties ronles Morttle location Materal® Remarks
(maist) (moist) %" Size
O-200 |32 Uk |66 ove s el Sy Torssic - PR
ARG UGWCTT | ¢ amen | Day, MOoDERATE
2ce-400| HB ome | xfg ove | 1o LAMEe. 21T PUASTICTY

Use% area charts, ‘Use size classes, 'Pedface, pore, within ped along roots, within matrix, ‘Organic (peaty), humic, mineral soll

Hydric soil indicators:

Soil drairage icircle) W MW | P VP

Qrganic layers:
Qrganc soil material

Humic

8 Peaty topsal

r____] Peaty subsoil

Concretions:

D Plastic

=

Iron concrenons

[] clevor

Sticky
Fluig

Redox mottied
Redox segregations
Perchgleyfeatures

Cause of wetness (circle appropriate):
Location Depression Flat Valley Gully Slope

Colours: profile form either:

Water table Depthiem) _____

HighGW Perched Seepage Tidl ULthi

Pans Depthion)____

Pan Humus Fepan Densi- Duri- Fag Ortsten

Litter Manrganese concrenions Mottled
Fibric Nodular Horizon:
Mesic Consistence: Regductimorphic

Layers Depth(eom)

Slovg-perm argilhic
Iﬁtuggca

Hydric soils present?

YES MI NO D

UNCERTAIN D

NZSC subgroup

Surface water (14)
Groundwater <30 an {1B)
Soil saturation <30 an (1C)
Water marks (2A)
Sediment deposits (28)
Drift deposits (2C)

Algal mat/crst (20)

-
=
E

iron deposits (2E)
Surface soil cracks (2F)

Inungation onaerial imagery (2G)

Salt crust (21)

Water-stained leaves (2K

B Drainage patterns (24

D Dry-season water tabie ( 3E)

D Saturation in aerial imagery ( 3F)

DGecmorphc posinen (48)
Shallow aguarc (4C)
FAC-neutral test (4D)

Frost-heave hummocks (4€)

Spamely vegemted conave surface (2H)

primary hydrology indicators: minimum of 1 required; check all boxes that apply

| Aguatic invertebrates (2J)

.

D High water wble stunted/stressed plants (44

Hydrogen sulphide odour (3A)
Oxidised rhizosphere on roots (38)
Regducediron(3C)

Reducediron intiled soil (30)

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

FACneutral test (4D}, refertoSectionB Vegewmtion

1 No OBLE&FACW dominant speqes A

2 No FACU & UPL dominant spedies P

3 Total o AsB)

4 FACneutral (»50 _ [A/A+B)t100

wetland hydrology present?

P4
ves M

no (]

Sketch of site/soll
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Site (| o
SECTION C - SOIL AND HYDROLOGY

Profile description (Describe to the depth needed toconfirm indiator presence/absence, 30 an cefauilt)

Depth T Matrix colour Mottles colour Motties Monies Morttie location Material® Remarks

[_Mu\) {maist) (muoist) % Size”

= ] Topse. i Ny
O-2oo |4l) ion (36 | \O ;3.,;;!@ Moist, S owe - plasky

200-309512 o [HS o] 5 |Clau\e,‘\5‘:“{ Drw, mod - Daske
00-wef H! oyp [ HS  eyp| 5 (anenSit| Dry , mod -Raskic
92 S

‘Use% area charts; “Use size classes, 'Pedface, pore, within ped along roots, within matrix, “Organic (peaty), humic, mineral soil
Hydric soil indicators: Cause of wetness (circle appropriate):

Soil drainage (circle) W MW | P VP

Location Depression Flat valley Gully Slope

Organic layers: Concretions: Colours: profile form either:
Organic soil materal iron concrations D Gley OR Water tatie Depth(am) ___
Litter Manganese concretions B/Momed HighGW Perched Seepage Ti®l Uthic
Fibric Nodular Hotizon: Pans Depthion) ____
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Denst Duri- Fag Ortstein
a Hurmic D Plastic Redox mattied tayers Depth (am) ____
Peaty topsal B Sticky Redox segregations Slow perm argillic
[ Jpeaty subsai Flutg Perchgleyfeatures D Pugged

A
Hydric soils present? YES @ NO D UNCERTAIN l___] NZSC subgroup

primary hydrology indicators: minimum of 1 required; check allboxes that apply

Surface veater (1A) Algal mat/crust (20) Aguatic invertebrates (2J)
Groundwater <30 an (18) Iron deposits {2E) Hydrogen sulphide odour (3A)
Soil saturation <30 an (10} Surface soil cracis (2F) Oxidised rhizosphere on roots [ 38)
Water marks (24) __| Inungation on aerial imagery (2G) Reducediron{3C)
Sediment deposits (2B) Spamely vegetated conave surface () Reducediron intilled soil (3D)
Drift deposits (2C) ] Satt cruse 27) 7 IHnB!‘ veater table stunted/stressed plants (44)
secondary hydrology indicators: minimum of 2 required; check all boxes that apply
T waterstained teaves (2K @/Geamorpm position (48) FAC-neutral test (4D), refertoSectionB Vegention
Drainage patterns (24 shallow aqutard (4C) 1 No OBLE&FACW dominantspedes (&)
Dry-season veater table (3E) FACneutral test (40) 2 No FACU & UPL dominant species PN
| Saturationin aerial imagery ( 3F) Frostheave hummocks (4E) 3 Towal L
/ 4 FAC-neutral {(>50%) ___ [AJA+B)*100
wetland hydrology present? YES M NO [:]
Sketch of site/sol
Cunlverk

v\ W W
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Site (2

SECTION C - SOIL AND HYDROLOGY

Profile description. (Describe to the depth needed Lo confirm ingicator presence/absence, 30 an gefault)

Depthoyine Matrix colour Motutles colour Motties Morties Mottle location Materal® Remarks
Size”

Lgvuv\] (maist; W) (maist)
TopSei|l | Dvw , Frinbe

lo-1oo| 4./ 4 3/€
1 >0 - [
S ‘J‘f Dy , Modeslaskic

ol On| =

oo-loe 2 /4

2oo-wad 271 2/6
—_ 3]“‘35[03 MES’(',\A:‘\'“—PI“S\';"—'

Use area charts, ‘Use sizeclasses, 'Ped face, pore, vithin ped along roots, vthin matrix, ‘Organic {peaty), humi, minenal soil

Hydric soil indicators: Soil rairege (circle) W MW | P VP Cause of wetness (circle appropriate):
Organic layers: Concretions: o o oty oo BRERIOE bk it S Siope
Organic sorl material : iron concretions [] clevor Water tatle Depth(om} ___
Litter Manganese concretions [E/Mcmw HighGW Perched Seepage Tidal Uthic
Fiyric j Nodular Horizon: Pans Depth{omi_____
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Densi Duric Fap Orstein
BHWK :-- Plasnc Redox mattled layers Depthiam)
Peaty topsail : Sticky Redox segregations Sigw perm argillic
DP”W subs il L Flug Ferchgleyleatures [il Pugged

/ L.
Hydric solls present? YES @ NO [:l UNCERTAIN D NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check allboxes that apply

Surface veater (14) Algal mat/cnst (20) " Aguatic invertebrates (2}
Groundwater <30 an (18) Hydrogen sulphide odour (3A)

Soil saturation <30 am (10} Surface soul cracis (2F) Oxidised rhizosphere on roots ( 38)
Water marks (2A) Inunganen onaerial imagery (2G) Reducediron(3()
Sediment deposits (2B) Sparsely vegemted conaave surface (2H) Regucediron intiied soil (30)

WJ Drift deposuts (20) Saft crust (21)

| lHnaf‘ viater table stunteg/stressed plants (44)

secondary hydrology indicators: minimum of 2 required; check allboxes that apply

T water-stained leaves (2K) [:]Gc:mmph: position (4B) FACneutral test (4D) refertoSemond Vegemtion
__|Orainage patterns (24 -lf,!‘.au;}w aqutard 140 1 No OBL&FAQW dominant speaes R
Dry-seasonviater table (3E) FAC- neutral test (40) 2 No FACU 8 UPL dominant spedes | (8)
[ ) Saturation inaerial imagery ( 3F) Frost-heave hummocks (3€) 3 Torad (A+B)
/ 4 FACneutral (50 o [A/A+B)*100
wetland hydrology present? YES NO D
Sketch of site/sod
Site
é -
i
k4
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Site (3 | i

SECTION C — SOIL AND HYDROLOGY

Profile description. (Describe to the depth needed toconfirm indicatar presence/absence, 30 am gefault)

Depth e Matrix colour Mottles colour Metties MMortles Mottle location Materal® Remarks
(nam) imaist (ioR)| maist) %' Size

00-200] H/L1 3/ |to ";;’3‘5"“ Dy, ¢osilets
howo| 416 - - Y2 Gravels ak 03,4y

iUse% ama charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, "Organic (peaty), humic, mineral sol
Hydric soil indicators: Cause of wetness (circle appropriate):
Location Depression Flat Valley Gully Slope

Soil drainage (circle) W MW | P VP

Organic layers: Concretions: Colours: profile form either:
Organic soil materal Iron concretions Gley OR Water tatle Depth{om) __
Litter Manganese concretions %h'ﬁonlgd HighGW Perched Seepage Tidbl Lthc
Fibric Nodular Horizon: Pans Depthion ______
Mesic Consistence: Reguctimerphic Pan Humus Fe-pan Oerst Dud- Frap Ortstein
B Humig D Plastic Redox mottled Layers Depthiom)
Peaty topsal B Sticky Redox segregations Slow perm argillic
D Peaty subsoil Fluig Perch-gleyfeatures Pugged
Hydric solls present? ves [ V] no [ ] UNCERTAIN [ | NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check allboxes that apply
Surface veater (1A) B Algal mat/crust (20) Aguatic invertebrates (21)
Groundwater <30 gn (18) Iron deposits (2€) ydrogen sulphide odour (3A}
Soil saturation <30 an (1() Surface soil crachs (2F) Oxidised rhizosphere on roots | 38)
Water marks (2A) Inundanon onaerial magery (2G) Reducediron [3C)
Sediment deposits (28) Sparsely vegemted conaave surface (2H) B Reducediron intitled soil (3D)
Drift deposits (20) Salt crust (21) D High water table stunted/stressed plants (44)

secandary hydrology mdlcators mmlmum of 2 required; check all boxes that apply

| water-stained teaves (2K [:]c,eamo,p,.,.c posinon (48) FAC-neutral test (4D}, refertoSemonB Vegemtion
Drainage patterns (2U Shallow aguttard (4C) 1 No OBL&FAQW dominantspedes I
[:] Dry-season water table (3E) FAC-neutral test (40) 2 No FACU & UPL dominant species B
D Saturation in aerial imagery (3F) Frost-heave hummocks (4E) 3 Total o (AsB)
/ 4 FAC-neutral (»50Pq) |A/A+B)= 100

wetland hydrology present? YES E{ NO D
Sketch of site/sol. S| du.w\/ .

Rowa. Yoad. Sike.

Site |
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SECTION C — SOIL AND HYDROLOGY

Profite description: (Describe to the depth neeged to confirm inciator presence/absence, 30 on default)

Depth e Matrix colour Mottles calour Mottles Nortles Mottle location’ Materal” Remarks

[_mn) (maist) {maist) % Size”

0-200 [4/2 FSH|4/6 Y5y TORE |Dew, med - plashe

0o~ 1900 6[6 oye |F/1 loyi Dvu\:\fmd-?'taskc
—

iUse% area charts, “Use size classes, 'Ped face, pore, within ped along roots, withinmatrix, ‘Organic {peaty), humic, minenl soil

Hydric soil indicators: Soil drairage fcircle) W MW | P VP Cause of wetness (circle appropriate):

Location Depression Flat Valley Gulty Slope

Organic layers: Concretions: Colours: profile form either:
Organic soil materal iron concretions D Gley OR Water tatie Depth(om) _
Litter Manganese concretions Ij'\”-w'w HighGW Perched Seepage Ticgl Uthic
Fibric Nodular Horizon: Pans Depthfon) ____
Mesic Consistence: Regductimorphic Pan Humus Fe-pan Dersi- Duri- Fap Crstein
Bhumuc l:] Plastic Redox mattied Layers Depth(om)
Peaty topsal B Sticky Redox segregations Slowe perm argilhic
Peaty subsoil fluig perchgleyfeatures D Puggec
Hydric soils present? YES @ NO D UNCERTAIN D NZSC subgroup
primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface water (14) B Algal mat/crust (20) | Agquatic invertebrates (2J)
Scrounawater <30 an (18) Iron deposits (2E) E Hydrogen sulphide odour (3A)
Soil taturation <30 am (10) Surface soil cracks (2F) M Oxidised rhizosphere on roots (38)
Water marks (JA) Inunganon onaerial magery (2G) Reducediron|3C)
Sediment deposnts (28) Sparsely vegemated conave surface (2H) E Reducediron intilied soil (3D)
L_J Dritt deposits (20) Salt crust (2T) [ high vater rabie stunteq/stressed plants (44)

Secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Waterstained leaves (2K) Geamorphic position (48) FAC-neutrai test (4D), refer toSeonB Vegemtion
B Drainage patterns (20 Shallow aguitard (4C) 1 No CBLE& FACW gominant spedes A
DDw—ﬁctﬁch vrater table (3€) FAC-neutral test (40) 2 No FACU & UPL dominant spedes B
D Saturation in aerial imagery ( 3F) Frost-heave nummocks (4E) 3 Tota L IAsB)
/ 4 FACneutral (>50%) o AJA+B)"100
wetland hydrology present? YES M NO D

Sketch of site/soll
Sk

b
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Site 15 A

SECTION C - SOIL AND HYDROLOGY

Profie description (Descripe to the depth neeged to confirm indicator presence/absence, 30 an gefault)

Depth el | Matrix colour Mottles colour Motties Mortles Morttie location Material® Remarks
(anm) {maist {maists % Size

0-\So ”3[1 oY = - f’f?l}f“’ Vvwy, Cetable

SO-uoolik /2 _iovp. | - - Rae g [OV0, Ecinble
J

Use amacharts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, i)rgan‘ec (peaty), humic, mineral soil

Hydric soil indicators: Cause of wetness (circle appropriate):
Location Depression Fiat Valley Gully Siope

Soil drairage (circle} W MW | P VP

Organic layers: Concretions: Colours: profile form either:
Organic soil material lron concretions D Gley OR » Watertalie: Depehrion)._
Litter Manganese concrenions D Mottled HighGW Perched Seepage Tiael Lthi
Fibric Nodular Horizon: Pans Depth(anj ____
Mesic Consistence: Reductimorphic Par Humus Fe-pan Densi Duri- Frag Ortstein
BHU"M D Plastic Redox mattled Layers Depth(om)
Peaty topsal B Sticky Redox segreganons Slow perm argiliic
Dpcaw subsoil Fluig Perchgleyfeatures [:] Pugged
Hydric soils present? YES @ NO D UNCERTAIN I’_‘] NZSC subgroup
primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface veater (1A) B Algal mat/crst (20) ] Aquanc invertebrates (2J)
Bﬁrwndwmer <30 an (1B) lron deposits (2E) Hydrogen sulphide odour (3A)
Soil saturation <30 an (1() Surface soil crachks (2F) Oxidised rhizosphere on roots {38)
Water marks (2A) Inundanon onaerial imagery (2G) Regucediron(3C)
Sediment deposns (2B) Sparsely vegemted conave surface (2H) B Reducediron intitled soil (3D)
Drift deposits (2C) Salt crust (21) [] High water table stunted/stressed plants (44

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Water-stained leaves (2K) [:,/Tﬁeomorph: position (4B) FACneutral test (4D). refertoSecionB Vegemtion
B Drainage patterns (21 Shallow agutard (4C) 1 No CBL&FAQW gominant speges A
D Dry-season water toble (3E) FAC-neutral test (4D) 2 No FACU & UPL domirant species I ()]
I:l Saturationin aerial imagery ( 3F) Frost-heave hummocks (4€) 3 Total L
/ 4 FAC-neutral (50  {AJA+B)"100
wetland hydrology present? YES M NO [:]

Sketch of site/soll
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Sitel5k N

SECTION C — SOIL AND HYDROLOGY

Profie description (DescriDe to the depth reeged (o Conrhrm ingiator presence/ absence, 30 am oefauiy)

Depth (@1 htatrix cofour hMories colour pfotties Niomies hotle lccanon Materal’ Rerrarks

tmorst Mot % Size

0-150 |5/L oy — Towsoilsitt | Sabweated

150-600| F1 ‘o |65 T5v| Z-0 Bily dey [Sobueated, Wop dashe

Lise amacharts, ‘Use size classes, 'Pedface. pore, within ped along rocts withinmatrix, Orgamcipeatyl, humic, mineml sol

Hydric soil indicators: Cause of wetness (circle appropriate):

Secif drairage rcurcley W A | P WP
Location Depression Flat valtiey Guliy Slope

Organic layers: Concretions: Colouts: profile form either
- : N
[ Jorganc soi materal iron concrenons @i}:,‘.cg Water tatie Depthiemd
Litter Mangarese corcretions q/p‘{a,:-‘,.u High GW Perched Seepage Timdl Lithi
. Fibric Nodulat Horizon: Pans Depthiamy i

hesic Consistende: Par Humus Fepar Derst Dune Fag Oruter

Fumic L_] Plasng
__JPeaty topsal B Shicky

Peaty subsoH Fluig

Reouctnmorphig
Layers Depeh iomi

Regox moled
Repox segreganon Stov perm AR

Farchgleyteatures | i IP‘*HE”

Hydric soils present? YES M UNCERTAIN D N2SC subgroup

primary hydrology indicators: minimum of 1 required; check allboxes that apply

Sutfare water (1A Algal mat/cnst (200
oundwater <30 on (18} Iron depos:t (2E

Soil saturation <30 am (10, Surface conl rracks (2F)

Aguanc invertebrates (1)

Hydrogen sulptude odour (3A}

Cxidised rinzosphare on roots | 38)
Water marks (2A) Inunganion on aerigt imagery 116! Reducediront 30
Sediment deposits (2B H Sparely vegetated conave turface, 2y

Dt deposite (20 ) 5alt crusti2I) l Mgl vater table stuntegystressed plarts Ry

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Reducediron intiied soil (301

] water stained teaves (2K D Geomorptic poation (I8)
H Drainage patterns (21 T shatlow agurara 30 1 No CBL&FAQW dominantspedes (A}
[:] Dry-season veater table (3E: FAC reutral test (40 2 No FACL 8 URL domirart spedes BN |-}
‘:]Sar_rﬁhc-n:." aeral imagery (3F) Frostheave Pummocks (36 3 Towd ]
4 FACneutrai | *5Fe L IAJABT IO

i . £
wetland hydrology present? YES |:_\3/ NO [:]

Sketch of site/sou

Remarks l}\lf)\hf ‘\'V*H-b P\+ S FT\C-L .
Tabilirakon desk not gossible.




Site (5C o

SECTION C — SOIL AND HYDROLOGY

Profile description (Describe to the depth neeged to confirm indi@atar presence/absence, 30 an default)

Depth te@l Matrix colour Morles colour Mottles Monles Morttle location Materal® Remarks
(mm) {maist) (maist) % Sizes

o-150 |4/t | - - [rovsots [Tovseill, | \\oisd . cookleds
150-4s0|S/4 104k Clagea Sk [Nk Shcky , trodlafie

Use amea charts, ‘Use size classes, 'Ped face, pore, within ped along roots, withinmatrix, ‘Organic (peaty). humic, minenal soil
Hydric soil indicators: Cause of wetness (circle appropriate):

Soil drairage (circle) W MW | P VP

Location Depression Flat Valley Gully Slope

Organic layers: Concretions: Colours: profile form either:
Organic 50il materal iron concretions [:] Gley OR Water tabie Depth(am) ___
Litter Manganese concretions D Mottied HighGW Perched Seepage Ticbl Lthic
Fibric Nodular Horizon: Fans Depth(ami_____
Mesic Consistence: Reductimorphic Par Humus Fe-pan Densi- Duri- Frag Ortstein
HHumc DPasﬂc Redox mattled Layers Depth (omj ____
Peaty topsal M1 Sticky Redox segregations Slow perm argillic
::] Peaty subsoll Fluid , | perchgleyestures D Pugged
Hydric solls present? YES g NO [:l UNCERTAIN D NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check allboxes that apply
Surface veater (1A) B Algal mat/cnst (2D) Aguanc invertebrates (2J)
Groundwater <30 am (1B8) Iron deposits (2€) Hydrogen sulphide odour (3A}
Soll saturation <30 am (10) Surface soil crachs (2F) d-(.c;gea rhizosphere on rocts (38)
Water marks (2A) Inunganon onaerial imagery (2G) Regucadiron (3()
Segiment deposats (28) B Spamely vegemted conave surface (2H) B Reducediron intitted soil 130)
Drit deposits (2C) 53l crust (21) D High water table stuntedy/stressed plants (44)

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Water-stained leaves {2K) DGEWC"DHC position (4B) FAC-neutral test (4D), refertoSemonB Vegention
Drainage patterns (2U Shaliow aguttard (3C) 1 No CBL&FAQW dominant speges A
D Dry-season water table (3E) FAC-neutral test (4D) 2 No FACU & UPL dominant species (B}
D Saturation in aerial imagery (3F) Frost-heave nummocks (4E) 3 Total . AB)
/ 4 FAC-neutral {>50Pe) (A/A+B) =100
wetland hydrology present? YES Q’ NO D
Sketch of site/sol CZGWSQ,

Sile

Tt B ok (5115, Somm by
15:3%, Fome byl
15551, qp mm byl




Site [6A :

SECTION C - SOIL AND HYDROLOGY

Profile descriprion (Describe to the depth neeged to confirm ingicator presence/absence, 30 am cefault)

Matrix colour
{moisti

Depth I_qn_l

Mottles calour hMotties
(maist) .

Mortles
Size-

Mottle location

Waterial’

Remarks

0-300

\5-20

5/2 lovy

515 ISy

ToRsel, silk

Mois}

200-400

S/Z oyn

6l4 ¥5w 2

AL

Ua\\e\\S'\“-
=

'Use%% area charts, ‘Use size classes,

'Pad face, pore, within ped along roots, withinmatrix, ‘Organic (peaty), humic, minenl soil

Hydric soil indicators:

Organic layers:
Crganc 501 materal

Soil drairage icircle) W MW

| P VP

Conc

retions:

fron concretions

Colours: profile form either:

[ glevor
Mottied

Cause of wetness (circle appropriate):
Location Depression Flat Valley Gully Slope
Water table Depthiomi

HighGW Perched Seepage Tical Lithi

Lister Manganese concretions

Fibric Nodular Horizot: Pans Depth(om) ___

Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi Dur- Frag Ortstein
Bhumnc E Plastic Redox matiled Layers Depth(om)

Peaty topsal E Sticky Redox segregations Slow pem argillic
D Peaty subsoil Fius perch-gleyfeatures [:] Pugged

Hydric soils present?

YES @

no [

UNCERTAIN D

NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

Groundwater <30 an (1B)
Soil saturation <30 an (1()
Water marks (2A)
Sediment deposits
Drift deposit (2C)

(28]

Water-stained leaves (2K
Drainage patterns (24
Dry-seasonvvater table (3E)

H

sSecondary hydrology indicalols:

Algal mat/crust (2D)

B
]
H:

Iron deposits (2E)
Surface soil cracks (2F)
inundarion onaerial imagery (2G)

Salt crust (21)

DGecmorpri: position (48)
Shallow aguitard (3C)
FAC-neutral test (4D)

Sparely vegemted conave surface (2H)

Aguatic invertebrates (1))
H

Oxidised rhizosphere on roots ( 38)

rogen sulphide odour (3A)
|Reeucea iron(3C)

High veater table stunted/stressed plants (34)

Reducediron intitled soit (30}

mlnimum of 2 required; check all boxes thatapply

D Saturation in aerial imagery (3F)

Frost-heave hummaocks (4€)

FAC-neutral test (4D), refertoSeonB Vegettion

1 No CBLE&FAQW dominant spedes A

2 No FACU B UPL gominant spedes I -1

3 Total ___(A+B)

4 FACneutral (»50F%) _ (AJA+B)=100

Wetland hydrology present?

/
ves [V

no [

Sketch of site/soil

Remanes S U\LS‘\'W-E\L\%I Cove \055 oW a*“&e,\’

Su}a\ﬁe nky \ole, See ?\w\og

IZL at 10:50, 150m
(e ,lEOMM by
lGJS, VSO mam b\(jl




Site (68

SECTION C - SOIL AND HYDROLOGY

Profile description: (Describe to the depth needed toconfirm indicator presence/absence, 30 an default)

Depth (oY) Matrix colour Mottles colour Mottles Mottles Mottle location’ Material* Remarks
{maist) {moist) %} Size’
0-2c0[1/2 Wik [B/6 wi | 5 Topsod) sl Mok Sk

Zoo-too|5 [ 1o |3/4 v | 40 C\a&vgﬁ-l\’r Mok (\(\GA’SI)M{-\L

Use% area charts; “Use size classes; 'Ped face, pore, within ped along roots, within matrix; ‘0rganic (peaty), humic, mineral soil

Hydric soil indicators: Soll drairage (circle) W MW | P VP Cause of wetness (circle appropriate):
Organic layers: Concretions: Soboms: proiile form dliher: Location: Depression Flat Valley Gully Slope
: Organic soil material Iron concretions j GleyOR Water table Depth(om) ____
Litter Manganese concretions :] Mottled HighGW Perched Seepage Tidal Lthic
SR
Fibric Nodular Horizon: Pans. Depth(om)
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi- Duri- Fragi Ortstein
[ JHumic (] prassic —— Layers: Depth om)
|| peaty topsal B Sticky Redox segregations Siow perm argillic
|| Peaty subsoil Fluid Perch-gleyfeatures D Pugged

Hydric soils present?  YES [zr no [] UNCERTAIN [ ] NZSC subgroup

Primary hydrology indicators: minimum of 1 required; check all boxes that apply

Surface water (1A) B Algal mat/crust (20) Aquatic invertebrates (2J)
‘oundwater <30 an (1B) Iron deposits (2E) Hydrogen sulphide odour (3A)
Soll saturation <30 am (1) Surface soll cracis (2F) bxldised rhizosphere on roots (38)
Water marks (2A) Inundation onaerial imagery (2G) Reducediron (3C)
Sediment deposits (2B) B Sparsely vegemated conave surface (2H) Reducediron intilled soil (3D)
Drift deposits (2C) Salt crust (21) D High water table stunted/stressed plants (44)

secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Water-stained leaves (2K @{;mmmc position (48) FAGneutral test (4D); refer to SectionB. Vegettion
a Drainage patterns (2L Shallow aguitard (4C) 1. No. OBL & FACW dominant spedes — (A
[[] ory-season water tabie (3€) FACneutral test (4D) 2. No. FACU & UPL dominant spedes — 8
D Saturation in aerial imagery ( 3F) Frostheave hummocks (4E) 3 Total __ [(As+B)
4. FACneutral (>50P¢) (AJA+B)*100
Va
Wetland hydrology present? YES M NO D

Sketch of site/soll: 8 :

MW

&.«xr&

Remarks: C’AU\) D\J\' 350 KA S%?gaq, m-\- Z’_}OMM o e - MAnS

3L ab 1203, Zcomm by
1 ;3(-} 200 tma~ bg\

p ]
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Appendix C. Hydrology Tool Indicator Table
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Indicator

Site

3A

3B

10A

10B

10C

1

12

13

14

15A

15B

15C

16A

16B

Prim.

Sec.

Group 1: Observation of flooding or groundwater

1A:
Surface
water

1B:
Ground-
water

1C:
Soil saturation

Group 2: Evidence of flooding or ponding

2A:
Water
marks

2B:
Sediment
deposits

2C:
Drift deposits

2D:
Agal
mat or
crust

2E:
Iron deposits

2F:
Surface soil
cracks

2G:

Inundation
visible on aerial
imagery

2H: 2l

Sparsely Salt

vegetated crust

concave

surface
v v
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X

2J:
Aquatic
invert-
ebrates

2K:
Water-
stained
leaves

2L:
Drainage
patterns

Group 3: Evidence of current or recent soil saturation

3A:
Hydrogen
sulphide odour

3B:

Oxidised
rhizo-spheres
along living
roots

3C:
Red-
uced
iron

3D:

Recent iron
reduction in
tilled soils

3E:
Dry-season
water table

3F:

Saturation
visible on aerial
imagery

Group 4: Evidence from other site conditions or data

4A: 4B: 4C:
Stunted or Geo-morphic Shallow
stressed position aquitard
plants
v
v v
x v x
X v X
X v X
X X X
X v X
x v x
x v x
X v X
X X X
x v x
X X X
X X X
X X X
X v X
X X X
X X X
X v X
x v x
X X X
X v X
X X X
X v X

4D:

Facul-
tative-
neutral test

4E:

Frost-
heave
humm-ocks
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