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Executive Summary

Williamson Water & Land Advisory (WWLA) were commissioned by Vineway Limited in June 2025 to undertake
two hydrological assessments:

1. 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.

2. Potential effects of installation of proposed culverts on the wetlands.

The following summarises the key findings:

Hydric Soil and Wetland Hydrology Tool Assessments

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
Project Objectives v 9y ’

e 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
Methods 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:
e  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.
« fill containing clayey SILT, with minor gravels was observed in one location (Site 13).
e  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.
Summary of Soils had been previously disturbed in one location, as mentioned above with fill present deeper than 1.0 m.
Results 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.

Williamson Water & Land Advisory Limited i
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Key Conclusions

Culvert Assessment

Key Conclusions

Overall
Conclusions

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 retum 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 our opinion, the proposed culverts have been appropriately designed to minimise and avoid potential effects
on wetland hydrology. Two avenues of potential affects were reviewed; 1) concentration of flow (i.e., not
maintaining flow across the width of wetland downstream), and 2) dewatering due to culvert embedment.

Where wetlands are located immediately downstream, riprap aprons at the culvert outlet will aide in spreading
flow laterally, and prevent a channelised discharge (i.e., maintain flow across the width of the wetland
downstream), therefore no scour or erosion shall occur in the wetlands as a result of the proposed culverts,
there will also not be any incision and draining of the wetlands.

Potential effects on wetlands associated with the embedment of new culverts are considered to be a
‘temporary impairment’ only (i.e., minor in nature, and not permanent), resulting from the temporary and
localised lowering of groundwater levels/seepage face. The lowering of groundwater will rapidly decrease over
time as a natural bed is re-established.

Adverse effects on wetlands are minimised by means of culvert design; culvert spans are sized at 1.3 times the
width of the stream bed and will be embedded by 25% of the diameter. Whilst vegetation is not expected to
persist within the culverts, this design will retain existing wetland hydrology and substrate through the
structures. As a conservative assumption for wetland offset calculations, Viridis have treated all wetland
features within the culvert footprints (including substrate and hydrology) as reclaimed.

Installation of proposed culverts will not result in adverse effects on the existing wetlands.

In conclusion, provided the drainage intervention 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.

Williamson Water & Land Advisory Limited i



Contents

1. T e L d oo [UYox 110 o HA PP 1
2. Field Investigation MethodOIOQY .....uuuiiiiieiiiiiiieiee e e s e e e e e e e e e annns 3
2.1 OVEIVIBW ...ttt st 82528 E bbb e £ A £ b et E £ bbb bbbt bbbt 3
2.2 MEENOOIOQY ... ettt bR bbb bbb bbb 3
2.3 Overview of the Wetland ASSESSMENE TOOIS ........vvuiuriiririiriieieireeieise et ettt 4
3.

31

3.2

33 GOIOGY vvuereereseeirese ettt eb ettt bbb s b b E bR bbb £ E AR E R b RS Ebebsebbennbeas 5
34 SHEE LOCALONS ... vttt ettt bbb bbb R bbb bbbttt 5
4, Hydric SOil TOOI ASSESSMENT ..cci it e e s e e e e e e s s s e e e e e e s sasantr e e e e e e s snsrnneenaeeeseannns 9
4.1 INTICAIONS ...ttt ettt bbb b8 8 b R £ b b £ b £ bR bbbt 9
4.2 RESUIS ...ttt bbb bbb bbb £ AR bR E bbb bbbt 1
0 S o 531 =Yoo 0 PRSP 11
S o | 01111 (0T =T )4 PR 17
5. Hydrology TOOI ASSESSMIENT ...cciiiiiiei ittt e e e e e e s et e e e e e e e e e aaanbbeaeeeanas 19
51 Lo ToF: (o] £ TSV UT PR 19
5.2 RESUIES ..ttt bbb E bbbt 21
6. Drainage INtEIVENTION ...ttt e e e e ettt e e e e e e e bbb be e e e e e e e e anbbbreeeaaaeeas 22
7. Assessment of Culvert Effects on Wetlands ... 26
7.1 OVEIVIBW ...ttt 8 4848281481828 8RR 26
7.2 CUIVEI REVIBW ..ottt b8 8888 26
T.2.1 CUIVEI Leieee ettt bbb bbb 28 E £ bR £ bbb bbbt 27
T.2.2 CUIVEIT 3ttt e b £ bbb 8 E £ bbb bbb bbbt 28
723 CUIVEI 7.8 8888t 28
T.24  CUIVEI 9.8 888t 29
725 CUIVEI L0 ittt s8££ 8 28888 29
7.3 Summary Statement 0N POENHAI EfIECLS ... it 30
8. (070 ] o Tod [0 =] 10 ] o [0 PRSP RPTUSPPPPRR 31
9. T =T =T g Yo =T SRS 32



Vineway Limited )‘

7
Wetland and Culvert Assessment k—

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 June 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.

WWLA were also commissioned by Vineway Ltd in June 2025 to provide an advice note on the proposed
culvert design for the Delmore development in particular regards to the potential negative effects on the
identified wetlands. The culvert review is detailed in Section 7.

A Geomorphic Risk Assessment undertaken by Morphum Consultants outlines whether culvert design
appropriately mitigates risk from a geomorphic perspective. The findings of the Morphum Assessment have
been incorporated into this Report.

The report structure is as summarised in Table 1.

Table 1. Report structure.

Section Heading Description

1 Introduction Project overview and background.

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 L
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.

Assessment of Culvert Effects on ) . ] ]
7 Review of proposed culverts immediately adjacent to wetlands.

Wetlands
8 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. ISBN: 978-
1-99-003362-9. Publication number: ME 1575.

Williamson Water & Land Advisory Limited
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2. Field Investigation Methodology

21 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 m2).

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 22549 1
6 4248 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 13543 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:

¢ 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;

* 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.

Williamson Water & Land Advisory Limited



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.
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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 Altemnating sandstone and mudstone
East Coast Bays . Alternating . . 9 ]

) Formation Waitemata Group sandstone/siltstone Mwe with variable volcanic content and

eMi.sst10 interbedded volcaniclastic grits.

Weakly indurated
IKPa.mst2_all Hukerenui Northland Mudstone Kkh sh?e:rgdl re: ri:)v;: OT:] o:rlzi reen

’ - Mudstone Allochthon ! » Grey g

mudstone.

3.4 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 22t024 35 25 The ground conditions were dry with areas of dry long grass.
2 15 t0 12 1" 38 T_he grou_nd conditions were dry, with long grass and gorse to the right of the
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 11to 14 0to13 126 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 13t0 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 1to4 7
sporadic reeds. The test pit location was adjacent to the water course.

Williamson Water & Land Advisory Limited
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Site

10

1

12

13

14

15

16

Ground
Elevation

(mAMSL)

175

18

17 t0 20

1710 20

21

23t024

30 to 31

30

30 to 36

30

Distance from
Stream or OLFP

(m)

1t04

1to2

2to4

Oto8

Oto4

Oto8

1to 14

1t0 10

21020

21020

Average
Hydrological
Slope
(%)

16
25

22

14

<5

<5

<5

Williamson Water & Land Advisory Limited

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.

For the top 30 cm of soil

Is there peaty material within
the top 30 cm?

Organic

Hydric soil

no

&

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

Low chroma colours

featti res

] yes

Is there evidence the soil is
saturated for part or all of
the year?

no

don't

1‘ yes

Is there a deeper pan,

no

Can mottles of any colour or
reddish root channels be

seen?
l no

Are there dark low chroma
colours (value 3 or less and
chroma 2 or less) that occupy
50 % or more of the matrix
exposed in a cut face of the
horizon or are dominant on

ped faces?
J, no

yes

yes

restricting layer, or
high water table?

no

&
know

Uncertain
Soil may not be hydrice.g. a

podzol, pumice soil, recent soll,

not wet enough.
Expert assessment required.

Between 30 and 40 cm
are there pale low

chroma colours (value 4 yes

or more) that occupy 50

% or more of
or ped faces?

the matrix

no

Other soil

Figure 5. Simple key to identifying hydric soils.
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4.2

4.21

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

Williamson Water & Land Advisory Limited

Hydric Soil Indicators

Matrix Colour (7.5YR - Value/Chroma):

e Topsoil - 3/1
Mottle Colour
e  Mottles — 5/6 (1%)

Matrix Colour (7.5YR - Value/Chroma):

e Silt-5/1

Mottle Colour (7.5YR - Value/Chroma):

e  Mottles - 6/8 (5%)

Matrix Colour (7/5YR - Value/Chroma):

e Clay-6/1

Mottle Colour (7.5YR - Value/Chroma):

e  Mottles - 6/8 (5%)

Matrix Colour (7.5YR - Value/Chroma):

e Clay-6/1

Mottle Colour (7.5YR - Value/Chroma):

e 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):
e Clay — 6/6 with 6/1 inclusions

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

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

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

Soil

permeability
(slow/moderate/

high)

Moderate

High

Moderate

Hydric Soil?
(Yes/No/
Uncertain)

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

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

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

Williamson Water & Land Advisory Limited

Hydric Soil Indicators

Mottle Colour (10YR — Value/Chroma):

e  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):
e  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):

e Clay-711

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 Sit—41

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

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

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

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

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

Soil
permeability
(slow/moderate/
high)

Moderate

High

Moderate

Moderate

Hydric Soil?
(Yes/No/
Uncertain)

geology is light
in colour.)

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

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

Y
(Marginally
hydric based on
colour, noting
parent geology
is light in
colour.)
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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. Siity 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
siit. Dark brown. Some moisture,
low plasticity.

Williamson Water & Land Advisory Limited

Hydric Soil Indicators

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

Mottle Colour (10YR - Value/Chroma):
e  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)
e Peat-2/1

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

Mottle Colour (10YR — Value/Chroma):

e Silt—5/8 (10%)

Matrix Colour (10YR - Value/Chroma)
o Silt-712

Mottle Colour (10YR — Value/Chroma):

e  Silt—5/8 (10%)

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

Matrix Colour (10YR - Value/Chroma):

e Clay-5/8

Matrix Colour (10YR - Value/Chroma):

e Clay-7/6

Matrix Colour (10YR - Value/Chroma):

e Topsoil - 5/8

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

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

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

WWLA
S Hydric Soil?
PRIMBR (Yes/No/
(slow/moderate/ v
high) ncertain)
Moderate Y
Y
(Marginally
hydric based on
Moderate colour, noting
parent geology
is light in
colour.)
Moderate N
Y
Moderate (Marginally
hydric based on



Vineway Limited

Wetland and Culvert Assessment

Site #

10B

10C

1"

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.

Williamson Water & Land Advisory Limited

Hydric Soil Indicators

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

Matrix Colour (10YR - Value/Chroma):

e Sit—-71

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):
o Silt-7/8

Mottle Colour (10YR — Value/Chroma):

e Silt—7/8 (10%)

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

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

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

Mottle Colour (10YR — Value/Chroma):

e  Mottles — 7/8 (5%)

Matrix Colour (10YR - Value/Chroma):
e Sit-71

Mottle Colour (10YR — Value/Chroma):

e  Mottles —7/8 (5%)
Matrix Colour (10YR - Value/Chroma):
e  Topsoil - 4/1

Mottle Colour (10YR — Value/Chroma):

e 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
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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

Williamson Water & Land Advisory Limited

Hydric Soil Indicators

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

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

Matrix Colour (10YR - Value/Chroma):
e Clay-211

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):
e  Mottles — 4/6 (10%)

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

Streak Colour (10YR - Value/Chromay):
e  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 Silt—5/4

Mottle Colour (10YR — Value/Chroma):
e  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-71
Mottles Colour (7.5YR — Value/Chroma):

Soil
permeability

(slow/moderate/

high)

Slow

Moderate

Moderate

Water table at
surface,
infiltration test
not undertaken

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.)

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

Y
(Marginally
hydric based on
colour and
rhizospheres,
noting parent
geology is light
in colour.)
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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):
e Clay-5/1

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

e  Mottles — 5/8 (15-20%)

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

Mottles Colour (7.5YR — Value/Chroma):

e  Mottles — 6/4 (2%)

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

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

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

WWLA
SOIL'I' Hydric Soil?
parmBatility (Yes/No/
(slow/moderate/ v
high) ncertain)
Y
(Marginally
hydric based on
Moderate colour and
rhizospheres,
noting parent
geology is light
in colour.)
Moderate Y
Moderate ¥

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

Williamson Water & Land Advisory Limited
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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.

422 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 01 14 Moderate
2 0.25 0.07 280 High
3A 6 021 35 Moderate
3B 6 021 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 ‘())rr; ﬁslzil bridge that has likely been built up. Thus, likely unnatural
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 225 0.09 40 Moderate
1" 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.

Williamson Water & Land Advisory Limited
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Site Test Water Water
ID  Duration Level Drainage
Change
(hr) (m) (mm/hr)
15C 0.5 0.04 80
16A 55 0 0
16B 15 0.01 7

Williamson Water & Land Advisory Limited

Soil Permeability
Class

Moderate
Moderate
Moderate

Observations

Substantial core loss on auger. Seepage into dug hole.
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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

o 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:

¢ 150 mm of the surface for sands; and
¢ 300 mm of the surface for all other soils.

5.1 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:

¢ Observation of flooding or groundwater;

* Evidence of flooding or ponding;

e Soil saturation; and

* 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 v 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 L L
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 v
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 ]
PoS 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 €. e agments) . e

surface or entangled in vegetation or other fixed objects.

Williamson Water & Land Advisory Limited
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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 pattens

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 aernal 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

Williamson Water & Land Advisory Limited

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.



Vineway Limited )‘

7
Wetland and Culvert Assessment k—
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

* 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.

Williamson Water & Land Advisory Limited
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6. Drainage Intervention

To provide a high degree of confidence the sites will coalesce to wetlands, minor surface water drainage
intervention is recommended to be constructed in the form of a series of shallow bunds. 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.

04 woe v o+ Natural ground =

02 — Modified ground i

0 e Ponded runoff -
Scale (m) “~~  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)
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7. Assessment of Culvert Effects on Wetlands

7.1 Overview

Culverts are proposed to be constructed and installed across the site to manage stormwater, stream flows, and
maintain hydrology across wetlands within the proposed residential development Delmore. This section
provides an assessment of the suitability of culverts immediately adjacent to wetlands (Culverts 1, 3, 5, 7, 9,
and 10).

The locations of the culverts proposed as part of the development are illustrated on Drawing 3725-0-4800 (Page
1) of Appendix D.

7.2 Culvert Review

With regard to potential impacts on existing wetlands, there was concern that construction and installation of six
proposed culverts (1, 3, 5, 7, 9, and 10, as shown in Figure 10) will result in concentrated flow through the
centre of the culvert, and that the side margins of the wetlands immediately downstream of these culverts will
thus not receive flow. There was also potential concern regarding wetland dewatering during the removal of the
existing culverts, and presumably until the bed within the embedded depth of the new culvert forms.

Common to all proposed culverts is that while hydrological aspects of wetland habitat, such as substrate and
water flow, will be maintained inside the culvert due to the proposed embedment depth of 25% of the culvert
height, wetland vegetation will not reestablish inside the culvert. Where these culverts overlay existing wetland,
the project offsetting schedule (refer to Section 6 of the Viridis Assessment) has accounted for the area inside
the entire culvert as reclaimed. Hence, this aspect of wetland loss is not considered further in the hydrological
assessment.

Each of the six culverts were reviewed and our hydrological assessment provided below.

[\

T

- 1] STORMWATER REMWSENY
| VINEWAY LIMITED CULVERTS T
Wl Mckenzieeco. e Sosmen
' " OREWA —— -
. 3725-1-4800 a

Figure 10. Culvert Plan (source: McKenzie & Co).
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7.2.1 Culvert 1

Culvert 1 is located on a straight reach (Reach 8 — refer to Figure 5 of the Morphum Assessment), in a well-
defined channel. The culvert has been designed to span 1.3 times the width of the stream bed and will be
embedded by 25% of the height. The culvert will be installed at the average grade (slope) of the reach to be
culverted.

It is expected that a natural bed will form within the embedded culvert that will reach an equilibrium state, tying
in wetland material upstream and downstream of the culvert.

The channel is well defined, with a low point down the central axis that runs through the centre of the wetland.
Flow discharged through the culvert will continue to flow through the central axis, as occurs at present. There
will be no change in flow distribution across the wetland downstream.

As the channel is incised and flanked by higher elevation topography to both the north-west and south-eastern
sides, the thalweg provides a control on groundwater levels (i.e., the water table is at, or near the surface, along
the channel when groundwater levels are high (i.e., winter)). The installation of an embedded culvert will cause
a temporary, localised lowering of the groundwater table, as illustrated by the schematic in Figure 11.

Using Culvert 1 as an example, the culvert will be embedded below the natural ground by ~0.5 m (25% of the
2.0 m high culvert). A 4.8 m long, D200 riprap apron will be installed at both the upstream and downstream
ends of the culvert, tying back into the existing ground levels.

The embedded culvert will essentially create a localised drawdown either side of the culvert, lowering water
levels by the embedment depth (0.5 m in this instance). This will have the effect of reducing the depth and
frequency of saturation in the wetland soil profile immediately adjacent to the culvert. Maximum drawdown
(equal to the depth of embedment) will occur immediately upstream and downstream of the culvert, and
decrease with increasing distance away, depending on the topographical profile upstream and downstream.
This effect will only be temporary until a new natural bed has established within the culvert, tying back into
natural ground (as illustrated by the ‘Reinstated Ground’ in Figure 11).

The bed will begin to re-establish within the culvert with the first rainfall event post construction. The bed will
progressively develop and continue to build up through deposition over time. The length of time it will take for
the bed to re-establish is dependent on climatic conditions (i.e., intensity of storm events that generate erosion
upstream, which is then deposited within the culvert), and hence it is not possible to quantify with precision. In
our professional opinion, it is anticipated it will take in the order of 1-5 years for the bed to fully re-establish
within the culvert.

Immediately following construction, there will be no wetland vegetation present within the culvert, or over the
riprap aprons. Therefore, while there will be localised drawdown in these locations, there will be no wetland
vegetation present in the location of maximum potential impact.

Any effects on wetlands (other than the area reclaimed as discussed above) are considered to be a ‘temporary
impairment’ only (i.e., minor, and not permanent) and will not result in a complete loss of wetland extent or
hydrological functioning. The ‘temporary impairment’ is a result of the temporary, and localised lowering of the
groundwater level immediately adjacent to the culvert, with the effect rapidly decreasing in an exponential
manner with distance from the culvert, i.e. the greatest temporary impairment effect will be experience adjacent
to the culvert. The ‘temporary impairment’ will also decrease in magnitude through time, as the bed is re-
established. As alluded to above, this is anticipated to occur within 1-5 years.

Surface water contributions and direct rainfall to the wetland (both upstream and downstream of the culvert) will
remain unimpeded, hence temporary and localised drawdown of groundwater levels will not result in a total
cutoff of water supply to the wetland.
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Figure 11. Conceptual schematic of temporary culvert dewatering.

7.2.2 Culvert 3

Culvert 3 is located approximately 12 metres downstream of a wetland. The wetland is within Reach 5 and
Reach 11 of the Morphum Assessment, which according to their Figure 5 show considerable instability and
moderate instability, respectively. There are no wetlands located directly downstream of the culvert itself.

A temporary drawdown in upstream groundwater levels will occur (as described for Culvert 1) and will likely
extend into Wetland 3. We reiterate, this will result in a ‘temporary impairment’ only, until a new bed has
established within the culvert. Surface water flows to the wetland from the catchment upstream will remain
unimpeded.

In terms of geomorphic effects and erosion potential on the wetland 12 m upstream of Culvert 3, Morphum
suggest wetland areas remain stable but may rapidly convert to channelised form if upstream incision
propagates into them, hence they recommend that a stormwater management plan be put in place to monitor to
for changes in the stream, particularly in relation to knickpoint migration towards wetlands, erosion around
culverts, and erosion due to stormwater discharge.

7.2.3 Culvert 5

Culvert 5 is located within Reach 4 of the Morphum Assessment and is classified as having moderate instability
(refer to Figure 5 of the Morphum Assessment). There is an existing culvert located at this location and the
Moprhum Assessment identified that the upstream wetland is sustained by this existing culvert and is sensitive
to changes that may create a preferential channel.

In terms of geomorphic effects and the potential for erosion potential on this wetland, the same
recommendations as for Culvert 3 apply to Culvert 5.

7.2.4 Culvert 7

Culvert 7 is located within a wetland near the headwaters of a small catchment and within Reach 14 of the
Morphum Assessment, which classifies this reach as having moderate instability (refer to Figure 5 of the
Morphum Assessment). The wetland is located both upstream and downstream of (straddles) the proposed
culvert location. There is no existing culvert at this location, so there will be no effects associated with removal
of culverts.

The proposed culvert is a single 6.0 m wide by 2.0 m high box culvert, installed at a gradient similar to that of
the natural reach. A riprap apron will be constructed along the downgradient end of the culvert. The riprap
apron provides both erosion protection and distribution of flow. Flow through the culvert will be dispersed
through the riprap, rather than discharging through a central point. This will ensure flow is maintained across



the width of the wetland immediately downstream. Overtime, as a natural bed forms within the embedded
culvert, the flowpath will establish a new dynamic equilibrium and continue to convey flow downstream.

A temporary drawdown in groundwater levels will occur (as described for Culvert 1), and the radius of drawdown
will extend into the wetland both upstream and downstream of the culvert. We reiterate, this will result in a
‘temporary impairment’ only until a new bed has established within the culvert and will not result in a loss of
wetland, other than the reclaimed area as discussed above.

In terms of geomorphic effects and the potential for erosion potential on this wetland, the same
recommendations as for Culvert 3 and Culvert 5 apply to Culvert 7.

7.2.5 Culvert 9

Culvert 9 is proposed to replace the existing 225 mm diameter concrete culvert located under the access track
at this location and within Reach 27 of the Morphum Assessment, which classifies this reach as having
moderate instability (refer to Figure 5 of the Morphum Assessment). There is a wetland present immediately
upstream and the invert of the existing culvert controls the standing water level within this upstream wetland.
There is no wetland present immediately downstream.

The existing culvert is proposed to be replaced by a new 4.0 m wide, 3.0 m high culvert, that on average will be
embedded by 25% of the height. The upstream invert of the culvert will be set to the invert of the existing
culvert to maintain the control on upstream water level. This will ensure there is no permanent dewatering of
the upstream water levels and wetland.

In terms of geomorphic effects and the potential for erosion potential on this wetland, the following is noted.

Temporary dewatering of the wetland upstream could occur during the period from when the existing culvert is
removed, until the new culvert is completed in place. This will be mitigated through the use of a temporary weir
and diversion channel to maintain standing water levels during construction.

Surface water flows to the wetland from the catchment upstream will remain unimpeded.

Provided standing water levels are maintained in the wetland immediately upstream of Culvert 9 as currently
proposed, there will be no effects on this wetland.

7.2.6 Culvert 10

Culvert 10 is located approximately 40 metres north-west of Culvert 9 and within Reach 25 of the Morphum
Assessment, which classifies this reach as having moderate instability (refer to Figure 5 of the Morphum
Assessment). . A wetland is located immediately upstream of Culvert 10, and another 8 m downstream. There
is no culvert presently at this location.

A 6.0 m wide by 2.0 m high box culvert is proposed at a grade matching the existing topography. The culvert
will be embedded by 25%. A riprap apron will be constructed along the downgradient end of the culvert. The
riprap apron provides both erosion protection and distribution of flow. Flow through the culvert will be dispersed
through the riprap, rather than discharging through a central point. This will ensure flow is maintained across
the width of the wetland immediately downstream. Overtime, as a natural bed forms within the embedded
culvert, the flow path will establish a new dynamic equilibrium and continue to convey flow downstream.

In terms of geomorphic effects and the potential for erosion potential on this wetland, the following is noted.
A temporary drawdown in groundwater levels will occur for the wetland upstream of Culvert 10, as described for
Culvert 1. We reiterate, this will result in a ‘temporary impairment’ only until a new bed has established within

the culvert and will not result in a loss of wetland.

The wetland immediately downstream of Culvert 10 will not be affected, as standing water levels in this wetland
are maintained by the upstream invert level of Culvert 9.



7.3 Summary Statement on Potential Effects

In our opinion, the proposed culverts have been appropriately designed to minimise and avoid potential effects
on wetland hydrology. Two avenues of potential affects were reviewed; 1) concentration of flow (i.e., not
maintaining flow across the width of wetland downstream), and 2) dewatering due to culvert embedment.

Where wetlands are located immediately downstream, riprap aprons at the culvert outlet will aide in spreading
flow laterally, and prevent a channelised discharge (i.e., maintain flow across the width of the wetland
downstream)s. The purpose of the riprap apron is to prevent outfall erosion by distributing flow which:

e  prevents the formation of channelisation or concentrated flow that can cause scour;
e provides a hydraulically rough surface to slow flow; and

e provides a hard surface that is resistant to erosion.

No scour or erosion will occur in the wetlands as a direct result of the proposed culverts. However, Morphum
have identified that there are natural incision processes occurring within the existing wetland extents.
Notwithstanding, the proposed batter embankment design has taken this into account and responds
appropriately to protect the wetlands, such that once the embankments are in place no further erosion or
incision effects on the identified wetlands are anticipated. A Stormwater Management Plan and monitoring is
recommended by Morphum to ensure outcomes occur as anticipated.

Potential effects on wetlands associated with the embedment of new culverts are considered to be a ‘temporary
impairment’ only (i.e., minor in nature, and not permanent), resulting from the temporary and localised lowering
of groundwater levels/seepage face. The lowering of groundwater will rapidly decrease in an exponential
manner with distance from the culvert, and through time as the natural bed is re-established. In our
professional opinion, the bed will re-establish within 1-5 years (depending on climatic conditions and taking
widening/incision into account), effectively returning the hydrological conditions to those of the present.

We consider that functioning wetland habitat will re-establish. Over time, sediment and bed material will be
eroded from the catchment upstream and deposited inside the culvert — effectively re-establishing a natural bed
within the culvert. The re-established bed inside culverts 1, 5, and 7 will be subject to the same hydrological
processes that support the wetland immediately upstream and downstream of these culverts. Hence wetland
habitat will effectively be reinstated, as wetland function (substrate and hydrology) is not solely dependent on
the presence of wetland vegetation.

5 Refer to Appendix D: Mckenzie & Co., 2025. Delmore Stage 1 & 2. Stormwater Culvert Plan Overall. Drawing No's, 3725-0-48XX



8. Conclusion

Hydric Soil and Hydrology Tool Assessment

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.

Culvert Effects on Wetlands

The culverts that are proposed to be located adjacent to wetlands were reviewed. In our opinion, the culverts
have been appropriately designed to avoid adverse effects on the wetlands.

Overall Conclusion

In conclusion, provided the drainage intervention 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 for drainage intervention 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: Site 1 test pit.

Photograph 3: Site 2 test pit.
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Soil Photo

Photograph 4: Site 2 core.




Site # and Soil Description Soil Photo
Mottle Colour (10YR - Value/Chroma) - 6/8 .
(5%)

3A

0-300 mm.

TOPSOIL, silt. Dark grey. Dry and friable.
Matrix Colour (10YR - Value/Chroma) —
41

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 Photograph 7: Site 3B test pit. Photograph 8: Site 3B core.



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) -

7

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 9: Site 4 (looking towards

Photograph 10: Site 5 testpit.

cu
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Soil Photo
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from test pit).

Photograph 11: Site 5 core.



Site # and Soil Description Soil Photo
6 Y A \ AR Frea
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
350mm-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%)

= -
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

7 UBPRE

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

Soil Photo

Vol

hotograph 17: Site 8 core.

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%)

g5
'l 9

Photograph 20: Ssite 10A Test pit.

Photograph 22: Site 10B Test pit.

R LS

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




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

Photograph

30: Site 13 test pit

Soil Photo

Photograph 31: Site 13 topsoil



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

Soil Photo

Photograph 35: Site 14 core



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 36: 15B - surface water filled the pit

immediately.

Site 15C core




Site # and Soil Description

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.

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

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

AL T RN
Photograph 40: 16A test pit.




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 dqre (n Mm ..

SECTION C — SOIL AND HYDROLOGY

Profile description (Describe to the depth neeged to confirm Indicator presence/absence, 30 an gefault)

Depth (prgn]  Matrix colour Morttles calour Motties Morties Morttle location Material” Remarks

{mdst imaoist) %" Size’
0.- 300 3/! ?-5\3;‘ 5/‘ TI'-S‘qr 1 - = Topso{[ sl Py and {riable
300350 5/' ?‘-6\3\’ 6/3 3 6ye 5 = - Cla!ﬁ% Ory, Mmod plastic
+50-950| 6/1 10ye | /s oye | S | - - Sig, ; [Dray, mghly Plaski
o] (iogr [6/svegr JS0 [ = 1 - IS 1079 4 Mot

‘Use area charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix. 0Organic (peaty), humic, minenl soil

Hydric soil indicators: Soil drairege (circle) W NW | P VP Cause of wetness (circle appropriate):

Location Depression Flat valley Gully Siope

Organic layers: Concretions: Colours: profile form either:
Qrganic 501 materal Iron concretions D Gley OR Water table Depth{em) ____
Litter Manganese concrenons Mottled HighGW Perched Seepage Tigsl Lthic
Fibric Nodular Horzon: Pans Depthiomi_____
Nesic Consistence: Reguctimorphic Pan Humus Fe-pan Dersi Duri- Fag Orttein
QHumc [:] Plastic Redox mattled Layers Depthijom)
|| Peaty topsal B Sticky Redox segregations Slow perm argillic
j Peaty subsoll Fluie Perchgleyfeatures E] Pugged

/
Hydric soils present? YES @ NO D UNCERTAIN D NZSC subgroup

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

: Surface veater (14) B Algai mat/cnst (20) Aguatic invertebrates (2J)
- Groundwater <30 an (1B} Iron deposits (2E) Hydrogen sulphide odour (3A)
| ] Soll saturation <30 an i 1) Surface soil cracks 12F) Ouxidised rhizosphere on roots | 38)
L] Water marks (2A) B Inundanion on aerial imagery (26) B Reducediron{3C)
el Sediment deposnts (2B) Sparely vegetated conave surface (2H) Reducedironintited soil 130)
__| Dnft deposit (20) Sam crust 21) D High veater table stunted/stressed plants (44)

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

Water-stained leaves (2K @emorpmmzmmqw; FAC-neutral test (4D), refertoSemonB Vegemnnon
Drainage patterns (2U) Shallow aquttard (4C 1 No OBLE&FACW dominantspedes  _____(A)
Dry-season veater tabie (3E) FAC-neutral test (40) 2 No FACU & URL gominant spedes e B
D Saturation in aerial imagery ( 3F) Frost-heave hummocks (4 3 Towal e [AsB)
/ 4 FACneutral (>S50 o IASAB 100
wetland hydrology present? YES [j NO D
Sketch of site/sol

G\e
Na)t?.\f‘
R\
Remarks

15PN — 200mL fromm graglq Water (@ top of

0727 AN - F(uéd with Aol = 200mL from gvaunt)

(e e\

tewe quc\ﬁr hole



Site 2 Midepths in MM -

SECTION C — SOIL AND HYDROLOGY

Profile description [Describe to the depth needed toconfirm indicatar presence/absence, 30 an gefault)

Depth (pryY]  Matrixcolour MMottles colour Motties Morttles hottle location Materal® Remarks

{maisy (maist) % Size
0-200 | 4/t oyr | — - | = - o P e
20040 S/l-f oy r — - = = Sl dgis’@‘é?ﬁi
woo-Jed 6/, <t th ’PﬂE 5/8 wyr | 5/ | - - C\;‘f‘:‘i Dry, mMod plaskic
Foo-ieed F/y 1Oye 6/3 oyr |S571-| - - Clagey |Dry, Mad plastic

‘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):

Scil drairage (circle) W MW | P VP

Location Depression Flat Valley Gully 5Slope

Organic layers: Concretions: Colours: profile form either:
Orgarnic soil materal Iron concretions []ctever Water rable Depth(am) ___
Litter Manganese concrenions D Mortled HighGW Perched Seepage Timl Lthi

T
Fibric Nodular Horizon: Pans Depthiam | _____

£
Mesic Consistence: Reductimorphic Pan Humus Fe-par Densi- Duri- Frag Ortstein
Humic f IPiamc Redox mattled Layers Depth (om)

|| Peaty topsal Sticky Redox segregations Slow perm argiilic

[ peaty subsoi Fluto Perchgleyfeatures ‘ IPUBECU

D ;
Hydric soils present? YES []' NO EI UNCERTAIN D NZSC subgroup

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

~] Surface water (1A) E Algal mat/crnst (20) "] Aquatic invertebrates (2))
Groundwater <30 an {1B) Iron deposits (2E) Hydrogen sulptude odour (3A)
Soil saturation <30 am (1) Surface soil cracks (2F) Quidised rhizosphere on roots (381
Water marks (2A) Inundanon onaerial magery (26) " Regucediron (3
Sediment deposits (2B) Sparsely vegetated conaave surface (2H) & Reducediron intiled soil (3D)
Drift deposits (2C) Sat crust (21) [: High veater table stunted/stressed plants (44)

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

Waterstained leave: (2K Geomorphic position (4B) FACneutral test (4D), refertoSectionB Vegettion
3 Drainage patterns (21) Shallow acurtard (4C) 1.No OBL&FACW dominantspedes (A
[:]Ory-scasor. water table (3E) FAC-neutral test (4D) 2 No FACU & UPL gominant spedes B
D Saturation in aerial imagery ( 3F) Frost-heave hummocks (4E) 3 Tota e AsBY
4 FACneutral { >S50 o IA/A-B)"100
Wetland hydrology present? YES E] NO [Z{ cine - Fencl
Sketch of site/soil J/

3

V\L“J\'\'C(

S— -
oL 220 mm €from acassd io:\
added 9 \eve\ @ e

40 mm  Lrorm «ar%aqg@ [0: 19 AM = Down totope
O¥ auger

Added additiona)l (0C @ 3:5Fpm  |BOmm TOp of grass
A50 mm Top of gracs
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Site 3 A

SECTION C - SOIL AND HYDROLOGY

Profile description. (Describe to the depth needed to confirm ingiator presence/absence, 30 an defaull)

Depth [Pn!'ll IVatrix colour Morttles colour Motties Mottles Mottle location Materal® Remarks
{maist) imaist) %' Size-

" — _ = Topsel) | PPy aand ?
0-3w |4/1 yr - S - riable
E " _ - - - =it Dy and high
800 30 6/15 10y « (L_A9Y ™ Lla curc;a lB

Use® arma charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, "Organic{peawj‘ humic, mineral soil

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

Soil drairage (circie} W MW | P WP

Location Depression Flat Valley Gully Slope

Organic layers: Concretions:

Organc soi materal

Colours: profile form either:

D Gley OR

Water table Depth{am)
HighGW Perched Seepage Tical Uthic

fron concretions

Lirter Manganese concretions D Mortied
Fitsric Nodular Horizon: Pans Depthion] _____
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Dersi Duri Frag Ortstein

Redox matiled Lavers Deph (om)

Redox segregations

Slow perm argillic

[:l Pugged

Humig D Plashc
Peaty topsal E Sticky

[:]Peaw subs oil Fluig Perch-gleyfeatures

NZSC subgroup

2
Hydric solls present? NO D UNCERTAIN [ |

ves (V]

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

Surface water (1A) Algal matfcrust (20) Aguatic invertebrates (2))
Groundwater <30 am (1B}

Soil saturation <30 am (1)

Iron deposits (2E) Hygrogen sulphide odour (3A)
Surface soll crachs (2F)
Inundation onaerial magery (2G} BReaucemramSC}

Spamely vegetatsad conave surface (2H)

xidised rhizosphere on roots | 3B)
Water marks (2A)

Sediment deposns (2B) Reducediron intiited soil (3D)

| |hugl' weater able stunted/stressed plants (44

| Drift deposits (2C) Sal crust (21)

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

FAC-neutral test (4D, refertoSectionB Vegemtion

B Water-stained leaves (2K

Drainage patterns (2L
Dry-season water table ( 3E)

D Saturation in aerial imagery (3F)

[Egemmrpmc position (48)

Shaliow acuttarg (40)
FAC-reutral test (4D)

Frost-heave hummocks (4E)

1 No CBLE FACW dominant spedes
2 No FACU & UPL dominant spedes
3 Total

4 FAC-neutral (>S50

(&)
1B}
— ]
L (AA+BI"100

wetland hydrology present?

/
ves V]

no (]

Sketch of site/soi

‘Remarks

W atev

!

i ¥e

g 2D From Graundicger w0ded
0:02 AM 260 mm -Fromground [evel
0©:05AM 200m™Mm Hom aground (evel

2 :956 PM ¢ lOomMmm Lrom émno\ \eve)



Site 3P Aldepths are in MM

B

SECTION C — SOIL AND HYDROLOGY

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

Depth (pryyh  Matrixcolour Mottles colour Motties norties Mortie location Materai® Remarks
(maoist) (moist) %t Size
g o — — epsor | | Dy AN €rtabi
4/1 logr o = 4t ™ rabie
300~ : : - s - —_ St o o)
b b/ é io'j( < la Dr\b '“r?.w‘."g‘@?}‘j
J L]

‘Use® ara charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, *Organic (peaty), humic, mineral sol

Hydric soil indicators: Soil drairege (circle) W NW | P VP Cause of wetness (circle appropriate):
g T catior 331 Flat Valiey Gulty Slope
Organic layers: Concretions: Colours: profile form either: Ligance; Depression-Tisy; vovey Gy 4
Organic soil material Iron concretions [ cleyor Watee tatie Depthiam)
Litter Manganese concretions D Mottied HighGW Perched Seepage Tiddl ULthic
f— . Pans Depth{om)
Fibyric Nodular Horizon: e B
=== "
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi Duri- Frag Ortstein
:}Humnc I:I Plastc Redox mattled Layers Depthjomy
|| Peaty topsal Sticky Redox segregations Slow perm amgilic
|_) Peaty subsoil Fluio Perchgleyfeatures D Pugged
Hydric solls present? ves V] o (] UNCERTAIN [ | NZSC subgroup
primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface veater (1A) Algai mat/crust (2D) Aguatic invertebrates (2J)
Groundwater <30 am (1B) Iron deposits {2E) Hydrogen sulphide odour (3A)
Soll saturation <30am (10} Surface soil cracks (2F) Oxidised rhizosphers on roots [ 38)
Water marks (24) Inundation onaerial imagery (2G) Reduceairon(3()
Sediment deposits (18) Sparely vegemated conave surface (2H) Reducediron intiied soil (30)

Drift deposits (20) San crust (2I) Dl-ngr' viater table stuntedy/stressed plants (34)

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

Watar-stained leaves (2K Dceamorpmc positicn (4B) FAC-neutral test (40D}, refertoSectionB Vegeuton
Drainage patnterns (2 Shallow: agutard (4C) 1 No CBLEFACW dominantspedes (A
D Dry-season water table (3E) FAC neutral test (4D) 2 No FACU & UPL dominant spedes = g fEY
DSa(urariomn aerial imagery (3F) Frost-heave hummocks (4E) 3 Total L
/ 4 FAC-neutral (=50 [A/A+B)" 100
wetland hydrology present? YES [] NO D
Sketch of site/sol

Site

Y

Water

3:50pm \%(DOmm +rom arour\d leve\ 200

Y10 mm  From 3&“Ouﬁd level added




Sive Y

Aldeping are (N rm

SECTION C - SOIL AND HYDROLOGY

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

Depth (prgrp  Matrixcolour Morties calour hMottles Morttles hMottle location Material® Remarks
{maist (moist £ Size’
: (o — —_ - —_ Claye Toprseyv | |, somMme
o - 300 3/‘l Al < ll-“l ) A o st Y e Cl\""ld (ogo plaski
iSuy _ . e ] Claye Some MMocsture |
3c0~6c 6/8 9 <i ;d'%- 9 lowwt e med Plasticihy -
Y

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

Hydric soil indicators:

Scil drairage {circle) W MW | P VP

Cause of wetness (circle appropriate):

Organic layers: Concretions: Colours: profile form either:

Organic soil materal iron concretions [: Gley OR WY IS DRPUVEN e

Litter Manganese concretions [: Moxtied HighGW Perched Seepage Ticel Lthic

Fibric Nodular Horizon: Pans Depthiam)______

Mesic Consistence: Reductimorphic Pan Humus Fe-pan Dersi Dun- Fag Orstein
E Humic {:’ Plasnc Redox mattied Layers Depthigm) ______

Peaty topsal E Sticky Redox segragations Slow pemn argillic

Peaty subsoil Fiuia Perch-gleyfeatures D Pugged

Location Depression Flat Valley Gully Slope

Hydric soils present? NZSC subgroup

YES [z" NO [:l

UNCERTAIN D

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

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

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

Dry-seasonwater table | 3E)

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

[:] Saturation in aerial imagery ( 3F)

Algal mat/crust (2D) Aguatic invertebrates (2J)
lron deposits (2E)

Surface soil cracks (2F)

]
-

Hydrogen sulphide odour (3A)

Oxidised rhizosphere on roots (38)

" JReduceairon (30)
Reducediron inniled soil (30)

! it-.ygr-. water table stunted/stressed plants (34)

Inungation onaerial magery (2G)
Spamely vegemted conave surface (2H)

Sal crust (21)

Geomorphic position (48) FAC-neutrai test (4D), refertoSemonB Vegemtion

1 No CBL & FACW dominant spedes

(A

Shaliow agutard (4(}

FAC-reutral test (40) 2 No FACU & UPL dominant spedies |-}
Frost-heave hummocks (4E) 3 Total R {1 -
[AfA=B)* 100

4/F1'.('.-neutrm (»50F¢)

y 2

wetland hydrology present?

ves [ no (Y

Sketch of site/soil

Remarks

aw seepage @ g* ak pottor of Al

D\“ﬁ\\‘r\a%& -4

.(’\'Fﬁ

bo\ LM pre send,

(> ovrange
20 ~m\vAS - 30 rmm EI)’_E’_(Q“L,:_J qround

1603 = 150mmn -p{‘bmmsrc;umd lovel



Site 5

2

SECTION C - SOIL AND HYDROLOGY

Profile description (Describe to the depth neegded toconfirm indiator presence/absence, 30 am gefauilt)

Depth P Matrix colour Morttles colour Motties Mottles Mottle iocation Materal® Remarks
{mm) {maist) (maist %’ Size®
! 1 stk Claay iwelngipnas
10-400 3]-1— 0y 5/? 109 5 TO?SC",.S\” bei ll»s- SionS,

‘Use% area charts, ‘Use sizeclass

es, 'Pedface, pore, withir ped along roots, within matrix, "Organic (peaty).

humic, mineral soil

Hydric soil indicators; i

il drairage (circle) W MW | P VP

Organic layers: Concretions: Colours: profile form either:

Organic 50il matera! iron concretions D sley OR

Litter Manganese concretions g}n:omgo

rrey

Fibric || Nodular Horizon:

Mesic Consistence: Reductimorphic
Bhumnc 3 Plastic Redox mottled

t € 1 [ 4 €

Peaty topsa - Sticky Redox segregations

D Peaty subsoil L Flug Perchgleyfeatures

Cause of wetness (circle appropriate):

Location Depression Flat valley Gully Slope
Water table Depth{aom) ____
HighGW Perched Seepage
Pans Depthiam |

Tigel Lithic

Pan Humus Fe-pan Dersi Duri- Fag Orsten
Layers Degeh (am)

Slow perm amgiliic

D Pugged

Hydric soils present?

/
ves [

NO DM

UNCERTAIN I:]

NZSC subgroup

Surface veater (1A4)
Groundwater <30 gn (1B)
Soil saturation <30 am (1C)
Water marks (2A)
Sediment deposits (28)
Drift deposits (2C)

Water-stained leaves (2K

ﬂ Drainage patterns (21)

:j Dry-seasonweater table (3E)
:] Saturationin aerial imagery ( 3F)

Algal mat/crust (20)

B
=

Iron deposits (2€)
Surface soil cracks (2F)
Inunganon onaerial magery (2G)

]

Sparsely vegemted concave surface (2H)

Hem

[

Sah crust (21)

Secondary hydrology indicators: min lmu mof 2 required; check all boxes that apply

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

Aguatic invertebrates (2J)
Hydrogen sulphide odour (3A)
Oxidized rhizosphere on roots | 38)
Regucediron(3()

Reducediron intilled soil (3D)

High veater table stunted/stressed plants (44)

Gecn orphic position (48)
Shallows agutard (4C)
FAC-reutral test (40)

Frost-heave hummocks (4E)

FAC-neutral test (4D}, refertoSeionB Vegetation

1 No OBL & FACW dominant spedes 1A

2 No FACU & UPL gominant spedes -]
Total L _[AeB)
ACneutral { »50F) _IAASBITL0O

Wetland hydrology present?

NO

ves []

Sketch of site/soil
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Site &

SECTION C — SOIL AND HYDROLOGY

Profile description [Describe to the depth needed toconfirm inciator presence/absence, 30 am gefault)

Depth (P Matrix colour Mottles calour Motties hMormtles Mottle iocation’ Material® Remarks
[mast: |m._'."j_s » E'S Siwe”
0-15Q TENEEDS S o ToPsoWL / RCOILER,
[REouDN_> (A 'hi’_‘-f
(R BouuuASd IS LAt P AcXLCT™
Afz o | B (LAMEU | moST, MO
Dl GeEMEY 100U [3 101/ = ST ‘ngf{c_l’\-'t.

‘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):
Location Depression Flat Valley Gully Slope

Soil drairage fcircle) W MW | P VP

Organic layers: Concretions: Cotours: profile form either:
Organic soil materal fron concretions D GleyCR Water tabie Depth{om}
Lirter Manganese concretions @’Momw HighGW Perched Seepage Tidbl Lithi
Fibric Nodular Hodzon: Pans Depthioni_____
Nesic Consistence: Reductimorphic Pan Humuys Fe-pan Densi- Duri- Fag Orstein
Hh umic [: Plasnc Redox mottled Layers Depthiom)
Peaty topsal E Sticky Redox segregations Slow perm armgillic
[ ety sussoit Fluig Perchgleyfeatures D Pugged

Hydric soils present? YES D NO B/ UNCERTAIN D NZSC subgroup
primary hydrology indicators: minimum of 1 required; check allboxes that apply

Surface water (14) B Algal matfcrust (20) Aguanic invertebrates (2J)
Groundwater <30 an (18) lron deposits (2E) Hydrogen sulphide odour (3A)
Soil saturation <30 an (10) Surface soil cracks (2F) Oxidised rhizosphere on roots | 38)
Water marks (A) Inundanon onaerial magery (1G] Reducediron(3C)
Sediment deposits (2B) Spamely vegemted conave surface (2H) Bﬂeﬂuteauor‘ intiledsoil (3D
|| Drift geposits (2C) Sal crust {21) D&-ngrvaterlablcs'umeq"t'e,,cc plants (44)

Secondaw hydrology indicators: mmimumolz leq;med check all boxes that apply

Water-stained leaves (2K) Mmmo,ph.c Sosition (48) FACneutral test (4D), refer toSectionB Vegewmtion
Boramaee patterns (2U) Shallow agutard (4C) 1 No OBL&FAQW dominantspedes  ____(A)
Darv-scusov v/ater 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 __(A+B)

4 FACneutral (»50F% e __IAJASB) 100
Wetland hydrology present? YES |_—_] NO @,

Sketch of site/sol ‘@ﬁ
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Site F
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SECTION C - SOIL AND HYDROLOGY

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

Depmtm‘l\ Matrix colour Mottles colour hMottles Mortties Mottie location Material® Remarks

{maist {maist) %! Size’
b— 102 P2 1Ge Sles*g_‘éggwm o o— ﬁgﬁu@% 1
e PLBCE POAT et fagoutin Divnb:

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

Location Depression Flat Valley Gully Siope

Soil drairage fcircle) W MW | P VP

Organic layers: Concretions: Colours: profile form either:
Organg soti materal : fron concretions D Gley CR Water tatie Depth(om) ___
Litter V'fﬁangane:ecor‘:renons Mottied HighGW Perched Seepege Ticl Lithic
Fibric : Nodular Morizon: Pans Depthian) ______
Mesic Consistence: Reguctimorphic Pan Humus Fe-par Denst Duri- Frag Crutein
Humic : Plastic Redox mattied Layers Degxhiom)
Peaty topsal : Sticky Redox segreganons Slow pemrm amgiliic

[Qfeaw subsoil || Fluig Perchgleyfeatures |:| Pugged

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

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

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

| Groundwater <30 on (1B) Iron deposits (2€) Hydrogen sulphide odour (3A)

: Soil saturation <30 an (10) B Surface soll crachks (2F) | Oxidised rhizosphere on roots (38)

|| water marks (28) Inundation onaerial imagery (2G) HRQUGCMHM (3C)

- Sediment deposits (28) Sparely vegetated conave surface (2H) Reducediron intiied soil (309

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

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

Water-stained leaves (1K) Izﬁeomorphc position (48) FAC-neutral test (4D}, refertoSectionB Vegemtion
B Drainage patterns (2U) Shatlow aguttard (4Ci 1 No CBL&FAQW dominantspedes  __ (A)
D Dry-season vrater table ( 3E) FAC-neutral test (40) 2 No FACU & UPL dominrant spedes B
D Saturation in aerial imagery ( 3F) Frost-haave hummocks (4€) 3 Towd (A
y 4 FACneutral (»50P) L {AfA=B)=100
wetland hydrology present? YES [ﬂ NO D

Sketch of site/sol
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SECTION C - SOIL AND HYDROLOGY

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

LR

Depth (ol  Matrixcolour Mottles colour Motties Nortles Morttle location’ Material® Remarks
(maist) (moist) % Size”
D2 o LT Wit | TO RS0 L) MedRAE Moy
§-1Go VErM DAk RLCu CAL BoGE Cnv] Loww Peasfeav
S [ Love S MNeST, am oD QAT
10~ 6oy : cean | puasme
ellowis
broain

‘Use® amacharts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, Organic (peaty), humic, minenl soil

Hydric soil indicators:

Soil drairage (circle) W MW | P VP

Cause of wetness (circle appropriate):

Location Depression Fiat valley Gully Slope

| EWamr-stmms leaves (2K) M;emorphl: position (48}

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

Organic layers: Concretions: Colours: profile form either:
Organic 5oil materal Iron concretions [:I Gley OR Water tatle Depth(am) __
Litter Manganese concretions ]:] Mottied HighGW Perched Seepage Tical Lthic
Fibric Nodular Hodlion: Pans Depthiom ) ______
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Dersi Duri- Frag Crtstein
Bhumc D Plasnc Redox mattled Layers Depthiamj _____
Peaty topsal B Sticky Redox segregations Siow perm argilfic
Peaty subsoll Fluig Perchgleyfeatures [__] Pugged
o i
Hydric soils present? YES @ NO [: UNCERTAIN I:] NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface water (14) E,mgalmt;’uwt (20) Aguatic invertebrates (2J)
Groundwater <30 an (1B} Iron deposits (2E) Hydrogen sulphide odour (3A)
Soil saturation <30 am (1) E Surface soil cracks (2F) Cuidised rhizosphere on roots [ 38)
Water marks (2A) Inungation onaerial imagery (2G) Reducediron(3C)
Sediment deposits (2B) E Sparely vegemted conave surface (2H) B Reducediron intitted soil (30)
Drift deposits (2C) Salt crust (21) D High veater table stunted/stressed plants (44)

FAC-neutral test (4D}, refertoSectionB Vegetation

Orainage patterns (24) Shaliow aqutard (4C) 1 No OBL&FACW dominantspedes (A}
D Dry-season water table (3E) FAC-neutral test (4D) 2 No FACU & UPL dominant spedes s 18)
D Saturation in aerial imagery {3F) Frost-heave hummocks (4€) 3 Tow e (ASB)
4 FAC-neutral {50 o IA/ASB)" 100
v
Wetland hydrology present? YES @7 NO D

Sketch of site/soil
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SECTION C—SOIL AND HYDROLOGY

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

Depth Matrix colour Mottles calour Mottles Mottles Mortle location’ Material® Remarks
{moist) {moist) %! Size’
°- 200 = _ — _ ) [opPSoil, Mmolst
> 5/8 (Cyr O bushit (0w plq;h‘cf“’r
500 .o Caid - — STty ™M oist
3004 :l-," lo‘jr fell | qy / r';“gsd{-u‘c )

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

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

Organic layers: Concretions: Colours: profile form either:
Organic soil material Iron concretions :] GleyOR Water table: Depth(om) _____
Litter Manganese concretions :] Mottled HighGW Perched Seepage Tidal Lithic
Fibric Nodular Hosizon: Pans: Depth(am )
Mesic Consistence: Reductimorphic Pan Humus Fe-pan Densi Duri- Fragl Ortstein
E Humic :I Plastic Redox mattied Layers: Depth (am)
Peaty topsail 3 Sticky Redox segregations Slow perm amgillic
(] peaty sutsoi Fluig erchgleyfeatures E] Pugged

Hydric soils present? YES E] NO IZ' UNCERTAIN D NZSC subgroup

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

Surface water (14) B Algal mat/crust (20) Agquatic invertebmates ()

Groundwater <30 on (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 on aerial imagery (2G) Reducediron(3C)

Sediment deposits (2B) B Spanely vegetated conave surface (2H) Reduced iron intilled soil (30)

Orift deposits (2C) Salt crust (21) [ High water table stunte/stressed plants (44)
Secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Water-stained leaves (2K) Geomorphic position (48) FAC-neutral test (4D); refer to SectionB. Vegemtion

Drainage patterns (21 Shallow aquitard (4C) 1. No. OBLEFAON daminaspedes. I

Dry-season water table (3E) FACneutral test (4D) 2. No. FACU & UPL dominant spedes —18)
D Saturationin aerial imagery (3F) Frostheave hummocks (4E) 3. Total —_(A+B)

4. /FACmLﬂral (>50%) (A/A+B)*100

Wetland hydrology present?  YES | ] no [
Sketch of site/soll:
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Site (0A

SECTION C — SOIL AND HYDROLOGY

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

Dep:hi,m}{ Natrix colour Mottles colour Motties rotles Mottle location Material® Remarks
[moisy (moisy % Size
%;{\2 iQ9e CLAMEY [FofsoiL |, Shnng WARASTVRS,
0-300 |5 : ST Los BASTIGTM
zeo —  |€[ \OVik CGLANEY  [Senak NWOSTURE;
0 JRecuwe S Vielugo QLT = WG, R

iUse% area charts, ‘Use size classes; 'Ped face, pore, vithin ped along roots, within matrix, ‘Organic (peaty). humic, mineral sol

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 soil materal iron concretions j Gley OR Water tabie Depthiom) ___
Litter Manganese concretions 3 Mottled HighGW Perched Seepage Tiaml Uthic
Filric Nodular Horizon: Pans Qepthlon)______
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Derst Duric Frg Crutein
HHumac j Plastic Redox mettled Layers Degghiom)
Peaty topsal 3 Sticky Redox segmgations Slow perm amgikiic
:I Peaty subsoil Fluig , Perchgleyfeatures D Pugged
Hydric soils present? ves (V] No [ UNCERTAIN [ | NZSC subgroup

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

Surface water (14) Algal mat/crust (20) ) [ ] Aguatic invertebrates (2J)
Groundwater <30 an (1B) Iron deposits (2E) Hydrogen sulphide odour (3A)
Soil saturation <30 om (1) H Surface soil crachs (2F)

Water marks (2A)

Cixidised rhzosphere on roots | 38)

Inungation on aerial imagery (2G) Reducediron(3C)

RN

Sediment deposits (28) Sparsely vegemated conave surface (2H) Reducediron intilled soil (30)

Drift deposits (2C) Salt crust (21) || High water table stunteg/stressed plants (44)

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

Bwam.m.ug leaves (2K Dsemw,pm position (48) FACneutral test(4D), refertoSemonB vegemtion

Drainage patterns (2U) Shatiow aguttard (4C 1 No CBLE&FACW dominantspedes  ____(A)

L__' Dry-season weater 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 LA+B)
iFﬁ(’.-ntutra:{:-Sfel e _IAA+B)" 100

wetland hydrology present? YES D NO []

Sketch of site/soll
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Site 108 -

SECTION C — SOIL AND HYDROLOGY

Profile description (Describe to the depth neeced to confirm indicator presence/absence, 30 an gefauit)

Depth ( Py Matrix colour Mottles colour Mottles Mortles Mottle location’ Material® Remarks
(mdst) (maist) %! Size’
0300 3,&. [l ?3[(-_, oue | 2 ST TOPIBIL, ROSLENSH
oe [ef3 1ot Gauen  [pev asiC
2o -a00| B4 \ove ' g M”! 9 e /Lo FLASTICTY

iUse% area charts, “Use size classes, 'Ped face, pore, within ped along roots, within matrix, ‘Organic {peaty), humic, mineni sol

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

Soil drairage (circle} W MW | P VP

Location Depression Flat Valley Gully Slope

Drift deposits (20)

Organic layers: Concretions: Colours: profile form either:
Organic 501l material : lron concretions %}K&\r OR Water aiie:Depttan) ..
Litter Manganese concretions A HighGW Perched Seepage Tidel Uthic
Fibric : Nodular Horizon: Pans Depth(an)
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Densi Duri- Fag Orttein
Humic || Plasnc Redox mattled Layers Depth{omj

jpeaw topsal : Sticky Redox segregations Slow perm amgillic

:] Peaty subsoil ) Fluig / Perch-gleyfeatures {:l Puggec

Hydric soils present? ves [ o [] UNCERTAIN [ | NZSC subgroup

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

Surface weater (1A) : Algal mat/crnust (2D) Aguartic invertebrates (2J)

3 Groundwater <30 an (18) L__] Iron deposit (2E) Hydrogen sulphide odour (3A)
Soil saturation <30 an (1C) : Surface soil cracks (2F) Oxidised rhizosphere on roots (38)
Water marks (2A) L] Inungation on aerial imagery (2G) Reducediron{3C)
Sediment deposits (2B) : Sparsely vegemted conave surface (2H) aRcdu(emron Innilled soil (30)

Sal crust (21) |H.gr viater table stunted/stressed plants (44)

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

Waterstained leaves (2K) Dcemo,ph,c position (48) FAC-neutral test (4D), refertoSemonB Vegeuwtion

Drainage patterns (21) Shaliow agutard (4C) 1 No. OBL & FACW dominant spedes —A

Dry-season water table (3E) FAC-neutral test (4D) 2 No FACU & UPL dominant spedies T )]
DSaturarionm aerial imagery (3F) Frost-heave hummocks (4E) 3 Towdl — )

} FAC-neutral {>50Ps) . {A/A+B)* 100
Wetland hydrology present? YES |:| NO M
Sketch of site/soil
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Site 10C

SECTION C — SOIL AND HYDROLOGY

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

Depth Y\ Matrix colour Mottles colour Mottles Motties Mottie location Material® Remarks
(maist) (moist) %’ Size”
0-100 |32 &R |6f¢ ove | gz Bremet | g | Torssic DR
¢ NGBS UCACIT| (auen | Dey, MOoDERKTR
200~ A00 FH% ove -‘%-{43 o1 | 1o LAMEL ST PuASTCT™

‘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):
Location Depression Fiat Valley Gully Siope

Soil drairage (circle} W MW | P VP

Organic layers: Concretions: Colours: profile form either:
Organc s0il material Iron concretions D Gley OR Water tatle Depth(am)
Litter Manganese concretions Mottled HGRGW Perched Sepspe Tkl lithe
Fibric Nodular Horlson: Pans Depthfan) ___
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Dergi- Duri- Frag Orusten
q Humigc E Plastic Redox mettled Layers Depthiom)
__|Peaty topsal E Sticky Redox segregations Slovg-pemm argillic
:I Peaty subsoil Fluig Perchgleyfeatures W_’ﬁ:ﬂ“
P4
Hydric soils present? YES B’ NO D UNCERTAIN D NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check allboxes that apply
Surface water (1A) E Algal mat/crust (20) "] Aquatic inveriebrates (24)
aGrm‘-ndvmter <30 an (1B) Iron deposits (2E) Hydrogen sulphide odour (3A)
Soll saturation <30 an (1() Surface soil cracks (2F) Oxidised rhizosphere on roots (38)
Water marks {2A) Inundation onaerial magery (2G) Reducediron(30)
Sediment deposits (2B) Sparely vegemated concave surface (2H) Bﬁccuced”ap intilied soil (3D}
|| Drift deposits (2€) ] Sal crust (21) [___] High water table stunted/stressed plants (44)

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

T ——— DGecmor;:r‘lc position (48) FACneutral test (4D}, refertoSecionB Vegetation

Drainage patterns (2L Shaliow agutard (aC) 1 No OBLE& FACW dominant speges (A
D Dry-season water table { 3E) FAC-neutral test (4D) 2 No FACU & UPL dominant spedes iB)
D Saturationin aerial imagery (3F) Frost-heave hummocks (€ 3 Total _ (AeB)

y, 4 FACneutral (»50F% (A/A=B) " 10
wetland hydrology present? YES [E( NO D
Sketch of site/soil
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Site (| o
SECTION C — SOIL AND HYDROLOGY

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

Depth DAy Matrix colour Mottles colour Notties romnies Mottie location Materal® Remarks
Cmm) {maist) (maist) % Size’

S0, . :
p-2oo [1412 lop (36 e \O Jee b [Moisk , Some - plaske,

20030512 o [HS o] 5 Uanea S| Drw, mod - Dashe
300~1000 'J-’I [Q\m_ -}IS WYL .5 Clut\;\:SiH D W N\'OA "Q\*S‘RC.
L J

‘Use ™% area charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, ‘0Organic (peaty. humic, mineral sol
Hydric soil indicators: Cause of wetness (circle appropriate):

Location Depression Flat valiey Gully Slope

Soil drairage (circle) W MW | P VP

Organic layers: Concretions: Colours: profile form either:
Organic 501l material fron concretions D Gley OR Watew tetie. Degth{on) ..
{ister Manganese concrenions E’Momca HighGW Perched Seepage Ti®l Uthic
Fibric Nodular Horizon: Pans Depthion) ______
Mesic Consistence: Reductimorphic Pan Humus Fepan Densic Duri- Fag Ortstein
E i D Plastic Redox mottled Lavers Depthiami
Peaty topsal B Sticky Redox segregations Slow perm argillic
D Peaty subsoil Fluig Perchgleyfeatures |:| Pugged
i
Hydric soils present? ves [V] no [ ] UNCERTAIN [ | NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface water (1A) E Algal mat/crnst (20) Aguatic invertebrates (2J)
Groundwater <30 an (1B) Iron deposits (2€) Hydrogen sulphide odour (3A)
Soil saturation <30 an ( 1() Surface soil crachs (2F) Oxidized rhizosphere on rocts ( 38)
Water marks {2A) inundation on aerial imagery (2G) Reducediron3C)
Sediment deposits (2B Sparely vegemted conave surface (2H) B Reducediron intitted soll 130)
Drift deposits (2C) _J Salt crust (21) D High veater table stuntedy/stressed plants (44

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

i Water-stained leaves (2K Geomorphic position (48) FACneutral test (4D), refertoSectionB Vegertion

Drainage patterns (20 Shallow aguitard (4C) 1 No OBLE&FACW dominant spedes [ A)
Dry-season veater tatle ( 3E) FAC-neutral test (4AD) 2 No FACU 8 UPL dominant spedies (B}
D Saturation in aerial imagery (3F) Frost-heave hummocks (J€) 3 Tota o [AsB)
/ 4 FACneutral (>50F) {A/A+B) =100
Wetland hydrology present? YES M NO D
Sketch of site/soll
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Site 12 |

SECTION C — SOIL AND HYDROLOGY

Profile gescription. (Describe to the depth needed Lo confirm ingicator presence/absence, 30 am aefauit)

Depthygimg | Matrixcolour Moules colour Motties Mortles Morttie location’ Materal® Remarks

(M) {maist) (W) (maist) Size
[TopSei Dew, Frimﬁ-b

b-1oo] G/L | 3/¢ j
(\;}\‘Qb ":i} Dm‘}JMock«-QLasl;u

b o O =

2oo-4od 21 2/6 ‘
Loo-losd 2 /1 - S iy Clay M;‘:;\-,\Aiﬂb\*flas\\*u

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

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

Soil drairage (circie) W MW | P VP

Location Depression Fiat Valley Guliy Siope

Organic layers: Concretions: Colours: profile form either:
jOrganc 501 material "] iron concretions [ cleveor Water tabie Depth{omi ___
Litter Manganese concrenons B/Munica HighGW Perched Seepage Ticl Lithi
Eibric Nodular Hodion: Pans Depth{an
Mesic Consistence: Reguctimorphic Pan Humus Fe-pan Dersi Duri- Frag Orttein
:ﬂ!wmc E Plashc Redox mottied Layers Degth iom)
|| Peaty topsal E Sticky Redox segregations Sige pem argiliic
::I Peaty subsoil Fluig Ferchgleyfeatures @ Pugged

>4

Hydric soils present? YES |-7_'| NO D UNCERTAIN [:] NZSC subgroup

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

Surface water {14 B Algai mat/crst (20) Agquatic invertebrates (2J)
Groundwater <30 an (1B) lron depesits (2€) Hydrogen sulphide adour (34)
Soil saturation <30 am (10) Surface soif crachs (2F) Oxidised rhizosphere on roots | 38)
Water marks (2A) Inunganon onaerial magery (2G) Reducegiron{3C)
Sediment deposits (18) Spanely vegented conave surface [ 2H) H Regucediron intiied soil (30)
) Brift geposits (20) __) Sam crust 21) E]H-gf~v(aterlobleaturte:!,-"stfe'.scc plants (44,

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

T water stained feaves (2K I:]Gesmorphc position (48) FACneutral test (4D). refertoSemonB Vegemnon
Drainage patterns (20U Shallovs aauttard (3C) 1 No OBLE&FACW dominant speqes (A
[___' Dry-ceason vrater table (3E) FAC neutral test (40} 2 No FACU & UPL domurant spedes B)
EJ Saturationinaerial imagery (3F) Frost-heave hummocks (4E) 3Tool (A8}
4 FACneutral {50 o IAAsBIt100
wetland hydrology present? YES NO [j
Sketch of site/soi
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Site I3
SECTION C = SOIL AND HYDROLOGY

Profile description. [DescriDe to the depth needed toconfirm inditor presence/absence, 30 om gefault)

Depth 1) Matrix colour Mottles caour Mottles Mortles Mottle location Material® Remarks
(vam) imaist (o )| (maist) %! Size’

0-0-200] H/L1 3/u |to LR, [Drwy vostlets
loo-w| G416 - - WO Gravels at o.-‘.},&\\*

Use% area 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 Siope

Soil drairage (circle) W MW P VP

Organic layers: Concretions: Colours: profile form either:
Organic soil materal iron concretions Gley CR e
- <
Litter Manganese concretions Mottled HighGW Perched Seepage Tidhl Uthi
[ Pans Depth \
Fibric || Nodular Horizon: ans Depthian)
Mesic Consistence: Reductimarphic Pan: Humus, Fe-pad Deast- Dush- Faig Orstein
Hutnie || Plastic Redox mettled Layers Depthfom)
Peaty topsal Sticky Redox segregations Slow pemn amillic
e
| Peaty subsoil || Fluig Perchgleyfeatures Pugged

£
Hydric soils present? YES [Z[ NO D UNCERTAIN [ ] NZSC subgroup

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

i Surface water (14) 3 Algal mat/crust (20) Aguatc invertebrates (2J)

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

: Soil saturation <30 am (10) 3 Surface soil cracis (2F) Oxidised rhizosphere on roots [ 38)

] water marks (24) [__| inungation on aerial magery (2G) E Reducediron(3C)

) Sediment deposits (28) Sparely vegemted conave surface (2H) Reducediron intited soil (300

] Drift deposits (20) L] Sam crust (2T) I::] High veater table stunted/stressed plants (44)

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

T water-ctained teaves (2K Dcemo,uh,c position (48) FAC-neutral test (3D), refertoSemonB Vegemtion
BD"B"‘HC paterns (24 Shallow aguftard (4C) 1 No OBLEFAQW dominantspeces (A
D Dry-season water table (3E) FAC neutral test (4D) 2 o FACU & UPL gominant spedes ]
I:I Saturation in aerial imagery (3F) Frost-heave hummocks (4E) 3 Towd e (A4B)
/ 4 FAC-neutral (»50Pe) . IA/A-B)"100
Wetland hydrology present?  YEs [ no (]

Sketch of site/sol SN\?RJL[}TN\/ Howd. Sike.

Site !
47 'S\o?e_
s | P

‘Remarks




-

Svte (4

SECTION C - SOIL AND HYDROLOGY

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

Depth e Matrix colour Mottles coour Morties Motties Mottle location’ Material® Remarks
(.M*\) (maist) (maist) % Size

0-200 [4/2 FS{H/6 Y5y TR [Drw, med. - plaske
oo-1ooe| 6/6 (o | F/1 oy Dy, wod-laske

Use® amea charts, ‘Use size classes, 'Ped face, pore, within ped along roots, within matrix, Organic (peaty), humic, mineral sol

Hydric soil indicators: Soil rairege (circie) W MW 1 P VP Cause of wetness (circle appropriate):

Location Depression Flat Valley Gully Slope

Organic layers: Concretions: Colours: profile form either:
Organic 501l material Iron concretions Gley OR Wt tatde; Depth o) o
Litter Manganese concretions %Mcn!ed HighGW Perched Seepage Ticl Uthic
Fibyric Nodular Hodzai Pans Depth{om
Wesic Consistence: Reguctimorphic Pan Humus Fe-pan Dersi- Duri- Frap Cristein
HHum:c {: Plastic Redox mattled Layers Depthjomi _____
Peaty topsal E Sticky Redox segregations Stow pem argilli
[ Jpeaty subsoi Fluig Perchgleyfeatures [ ]ruggee

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) Agquanc invertebrates (1))
) Groundwater <30 an {1B) Iron deposits (2€) Hydrogen sulphide odour {3A)
: Soil saturation <30 am (1C) E Surface 50il cracks (2F) Oxidised rhizosphere on roots ( 38)
L] Water marks (2A) Inuncanon on aerial magery (2G) Bkeautedurom.%c}
e Sediment deposns (18) F Sparsely vegetnted conave surface (2H) Reducediron intiied soil (300
| Dritt deposits (20) J Sah crust 21) DHugl" veater table stunteg/stressed plants (34)

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

Water-stained leaves (2K Geomorphic position (48) FACneutral test (4D), refertoSectionB Vegetution
H Drainage patterns (2L Shallow aguard (2C) 1 No CBL&FACW dominant spedes R [
Dry-season water table {3E) FAC-neutral test (4D) 2 No FACU & UPL dominant spedes B
:]SNUW“O“-'“ aerial imagery ( 3) Frost-heave hummocks (4€) 3 Total o _(AsB)
/ 4 FACneutral (>50P  (AAB)* 100
wetland hydrology present? YES M NO [:]

Sketch of site/sol
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Site 15A

#

SECTION C - SOIL AND HYDROLOGY

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

Depth (el Matrix colour Mottles colour Kotties hortles Mottle location Nateral® Remarks
(_MM\ {maoist (moist) % Size-
0-\So [3/2 iove i - Topseils [Qvwy, Ceiable
y — — S Y \“_ )
ISo-ucofit /2 iovq s i 1O Ertable
J

‘Use% area charts, ‘Use size classe

5. 'Ped face, pore, within ped along roots, within matrix, ‘Organiclpea:y]_ humic, mineral sodl

Hydric soil indicators:

Cause of wetness (circle appropriate):

Soil drairage (circle) W AW | P VP

Organic layers:

Organic soil material
Litter

Fibric

Mesic

Humic

} IPeah‘ topsal

D Peaty subsoil

Concretions:

Iron concretions
Manganese concretions
Nodular

Consistence:

L]

=

Plasnc
Sticky

Fluto

Location Depression Flat Valley Gully Slope

Colours: profile form either:

D Gley OR
[] motttea

Horizon:
Reguctimorphic
Redox mottied

Redox segregations
Perchgleyfeatures

Water table Depth(em)
High Perched Seepage Tiuml Lithic
Pans Depth{om )

G‘I‘VI
Pan Humus Fe-pan Densi- Duri- Fag Ortstein
Layers Degehiom)

Slow perm argiliic

D Pugged

Hydric soils present?

NZSC subgroup

7
YES Q] no [ ] UNCERTAIN [ |

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

=
=

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

Surface water (1A) Aguanc invertebrates (2J)

Groundwater <30 gm (1B)
Soil saturation <30 em (1)

Algal mat/crust (20)
Iron deposits (2E) Hydrogen sulphide odour {3A)

/| Oxiciced rhizosphere on roots (38)

]

| |ngl* veater @ble stunted/stressed plants (34)

Surface soil crachs (2F)

Water marks {2A) Inundation on aerial imagery (2G) Regucediron(3()

Sediment deposns (2B) Spamely vegenated conave surface (2H) Reducediron intited soil (3D)

Drift deposits (2C) Sah crust (21)

Water-stained leaves (2K) Mmmwwmwmm'w} FACneutral test (4D}, refer toSection B Vegenation
abramait patterns (2) Shallow agutard (4C) 1.No. CBL&FACW dominantspeaes (A
j Dry-season water table ( 3E) FACneutral test (40) 2 No FACU & UPL dominant species B
D Saturation in aerial imagery { 3F) Frost-heave hummocks (4€) 3 Total L (AeB)
/ 4 FACneutral { 250 _{AfaB)t100

ves [V] no ]

wetland hydrology present?

Sketch of site/sol
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SECTION C — SOIL AND HYDROLOGY

Profiie description (Describe to the depth raagad (o Lonhrm inthator presences/absence, 30 gm eefauity

Depth (PN Matrix colgur Motiles colour Iotties Mhiomies Mottle tocanon hateral® Rerrarks
{most it = Sizer

0-150 [5/L oy — Towsoil,sitt | Sakwrated

150-60| /1 \ove (615 15[ 20 Py Ay [Sobnented, Wop doske

Lise® areacharts ‘Use szeclasies, Pedface pore, within ped along roots. within matrix Vrganicipeaty), humic, mineral soi

Hydric soil indicators: Soil drainege icircle) W AW 1 P VP Cause of wetness (circle appropriate):
: : ocat ssion Flat valley Guliy Siog
Organic layers: Concretions: Colouts” profile form either: tocation Depression Flat valley Gully Siope
Organg 5o materal Iron (oncrenons @{:e OR Water table Depthiami
Linter Manganese corcretions ‘L:d"“ srtied HighGW Perched Seepage Tl Lithe
Fibric L_| Nodulas Horizon: Pans Depthiom i -
fiesic Consistence: Recucnmorphic Par Humus Fepar Denst Our Fag Cruter
bumic L__| Plasnc Beoox monied tayers Degxhiani
__|Praty topsa % Shicky Redox segmgancn Shove pem argilind
I__-J Peaty subsot Fluig Ferchglayt : [ﬂ] Pugged
- o / thgleyfeatures "
Hydric soils present? YES @ NO | | UNCERTAIN D NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check all boxes that apply
Surface veater {14) - Algat mats cnst (203 Aguancinvertebrates (1
oundveater < 30 am (1B) Iron depos:its (2E Hydrogen sulphide odour (3A)
Soif saturation <30 am i 1C Surtace sonl crachs (2F) W died rizosphate on raots | 38
Water marks (2A) inunganon on aerat magery LG Regucesiron: 30
Sediment depodns (28 Sparsaly vegemted conave surface . ! Regucedironintiied sol | 300
|1 Dnift deposits (20 % i S5an crust (21} E_]h,;* water table stunTenystressed plarts (44
secondary hydrology indicators: minimum of 2 required; check all boxes that apply

Water stained leaves { 2K [—] Geomarphic posnon (48) FACneutral test3D! refertoSemonB Vegewnon
] 1 No CBLEFAQW dominant speges

Drainage patterns (2L
DDH season veater table (36
D Saturanon:n aerial imagery ( 3F)

Shatlow agqutard: 30,
FAC reutral test (40 2 No FACU 8 UPL dominant spedes B}

_JFrmt-"em-e rummeocks (3, 3 Total T
4 FACneutral | 5% __IAYARSBIT LD

5 /
wetland hydrology present? YES @/ NO [:]

Sketch of site/sod

b N I>/ ‘L
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Site (5C o

SECTION C - SOIL AND HYDROLOGY

Profile descriprion [Describe to the depth needed 1o confirm ingicator presence/absence, 30 an aefauit)

Depth roaL Natrix colour Motiles colour Mottles Motties Nottle locanion Materal® Remarks
(Mu\] {maist) (maoist) % Size’

0-150 |ult \ow| - - R [oveel | Mot cookizks

156-us0{S/1 104k Clagen Sk [Naisk _.S)n‘d’:t\), trod o

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

Hydric soil indicators: Scil drainege (circle) W. MW | P VP Cause of wetness (circle appropriate):

Locanion Depression Flat Valley Gully Siope

Organic layers: Concretions: Colours: profile form either:
Qrganc 501l materal fron concretions D Gley OR Water tatie Depth(am)
Licter Manganese concretions D —— HighGW Perched Seepage Tul Lth
Fibric Nodular Horizon: Pans Depth(an) ____
Mesic Consistence: Reguctimorphic Pan Hunvus Ee-port Dersi- Duc: Frap Dretein
Smﬁmc [:] Plastic Redox mattled Layers Depthjam) __
Peaty topsal Snticky Redox segmegations Slow perm argiffic
jPNW subsoil Flurg , Perchgleyfeatures [:} Pugged
Hydric soils present? ves [ no [] UNCERTAIN [ ] NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check all boxes that apply
] Surface water (1A) B Algal mat/crust (20) Agquatc invertebrates (2J)
™ | Grounawater <30 am {18) Iron deposits (2€) Hydrogen sulphide odour (3A]
: Soil saturation <30 am (10} B Surface soil crachs (2F) Oxidised riuzosphere on roots (38)
|| Water marks (2A) Inunganon onaerial imagery (2G) Regucediron{3C)
) Sediment deposns (18) H Sparsely vegemted conave surface (2H) Bﬂeuucedlror' intitlea soil (307
Drift deposits (2C) ) Salt crust (21) D High water table stuntec/stressed plants (44,

i

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

[ water-stained leaves (2K) [ ]Geamorphic position (48 FACneutral test (D), refertoSemonB Vegetation
|| Orainage parterns (2u Shaliow aquard (4Ci 1 No OBL&FACW dominantspedes (A
|| Dry-seasonwater table (3E) FAC-neutral test (40) 2 No FACU & UPL dominant spedes (B
__J Saturationin aerial imagery ( 3F) Frost-heave hummocks (9€) 3 Total o (AsB
/ 4 FACneutral {50 _ [A/A+B)"100
wetland hydrology present? YES B’ NO D
Sketch of site/soi C’ZGW.SQ,

Sile

Remarks 5\_ o~ \5:25, Somm 'hai
15:3%, Fomm byl




Site 16 A

SECTION C - SOIL AND

HYDROLOGY

Profile description (Describe to the depth neeged to confirm ingicator presence/absence, 30 an gefauit)

Depth (gri) Matrix colour Morttles calour Motties Mortles Morttle location Materal® Remarks
imaoist) (maoist) % Size”
[0-200 |52 love |55 3Syw\5-20 opsail, st Moish

Roo-qoo|S/2 o [6/4 F.5v

i B

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

Hydric soil indicators: s

Soil drairage icircle} W KW

Organic layers: Concretions:

Organc 501 materal Iron concretions

[ ] slever
Norttiea

Sticky
Fluig

Peaty topsal

H

Peaty subtsoil

HEEREEE

Litter Manganese concretions

Fibric Nodular Horizon:

esic Consistence: Reductimorphic
Humic :I Plastic Redox mattled

Redox segregations
Perch-gleyfeatures

Cause of wetness (circle appropriate):

Location Depression Flat Valley Gully Slope

Colours: profile form either:

Water table Depth{cm)
HighGW Perched Seepage
Fans Depth(om)

Tidal Lithic

Pan Humus Fe-pan Dersi- Duri- Frag Ortstein
Layers Depth (am)

Slow perm amgillic

E] Pugged

YES [\2]

Hydric soils present?

NOD

UNCERTAIN D

NZSC subgroup

5
Groundwater <30 an (1B)
Soil saturation <30 em (1C)

face water {1A) Algal mat/crust (20)

1
=
=

Iron deposits (2E)
Surface soil cracks (2F)
Water marks (24)
Sediment deposits (28)
Drift deposits (2C)

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

Salt crust (2T)

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

Aguatic invertebrates (2J)
Hydrogen sulphide odour {3A)

Oxidised rhizosphere on roots ( 38)

3 Reducediron (3C)

IHng! veater table stunted/stressed plants (44)

Reducediron intilied soil (3D)

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

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

I:]Geamorphc position (4B)
Shallow agunrard (4C)
FAC-neutral test (4D)

L_] Saturation in aerial imagery ( 3F) Frost-heave hummocks (4E)

FAC-neutral test (4D), refertoSectionB Vegentnon

1 No OBL&FAQW dominant spedes 1A}

2 No FACU & UPL domirant spedes e oo J)

3 Total _[AsB)

4 FAC-neutral (50 __IAJA+B)"100

/
ves [ no (]

Wetland hydrology present?

Sketch of site/soi

Re
enarks S u».las.-\-nh-l—w\l Cove 'Lojj oW a-wba_,r

Su?cnsb ko \wole, See P\w\os

‘8L ou[- \O: 50 lSDmmb:)l
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oite (66

SECTION C - SOIL AND HYDROLOGY

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

Depth (o) | Matrixcolour Mottles caour Mottles | Mottles Mottle location’ Material* Remarks
{moist) (moist %} Size’

0-2c0|4/3 wix [B/E vy [ 5 Topseil S Wosh sk

Zoo-too]5 [ o |34 oy | 4O C\a&z&m\‘\' Moigh  twods Dlaske

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

Hydric soll indicators: Sil drairage (circle) W MW | P VP Cause of wetness (circle appropriate):
Organic layers: Concretions: Colowrs: peolibe for el thes: Location: Depression Flat Valley Gully Slope
Organic soil material Iron concretions [ GleyOR Water tatie: Depth(am) __
Litter Manganese concretions 1 Monled HighGW Perched Seepage Tidal Lithic
Fibric Nodular Hostzon: Pans. Depth(an)
Mesic Consistence: = Reductimorphic Pan Humus Fe-pan Dersi- Duri- Fragi Ortstein
HHumic E]Plastlc = Redox mattled Layers: Depth (am)
Peaty topsal 3 Sticky | Redox segregations Slow perm amgillic
:]?HWSU'W" Fluig : Perch-gleyfeatures D Pugged
Hydric solls present? ves /] o ] UNCERTAIN [ | NZSC subgroup
Primary hydrology indicators: minimum of 1 required; check all boxes that apply
] Surface water (1A) : Algal mat/crust (20) Aquatic invertebrates ()
i oundwater <30 an (1B) || Iron deposits (2E) Hydrogen sulphide odour (3A)
2 Soil saturation <30 an (1C) : Surface soll cracis (2F) Oxidised rhizosphere on roots (38)
|| Water marks (2A) || Inundation onaerial magery (2G) Reducediron(3C)
i Sediment deposits (2B) - Sparsely vegemted conave surface (2H) Reducediron Intilled soil (3D)
| Drift deposits (2C€) L] Sait crust (21) [ ] High water table stuntecystressed plants (44)

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

Waierstained leovet (310 @/Gemo,pm position (48) FACneutral test (4D); refer to SecrionB: Vegettion
Drainage pattarns (2U) Shaliow aguitard (4C) 1. No. OBLE&FACW dominantspedes (A
|: Dry-season water table (3E) FACneutral test (4D) 2. No. FACU & UPL dominant spedes ____8)
I: Saturation in aerial imagery ( 3F) Frost-heave hummocks (4€) 3. Total —(AsB)
4. FACneutral (>50%) (AfA+B)*100
V.
wetland hydrology present? YES M NO D
Sketch of site/soll: 8 Z

e

Remarks GMJ 0\_\_ 350 iR Smgaq, 0\.)(— 20 e~ aflur S ming
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Vineway Limited

Wetland and Culvert Assessment

Appendix C. Hydrology Tool Indicator Table

Williamson Water & Land Advisory Limited
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Indicator Group 1: Observation of flooding or groundwater = Group 2: Evidence of flooding or ponding Group 3: Evidence of current or recent soil saturation Group 4: Evidence from other site conditions or data
1A: 1B: 1C: 2A: 2B: 2C: 2D: 2E: 2F: 2G: 2H: 21: 2J: 2K: 2L: 3A: 3B: 3C: 3D: 3E: 3F: 4A: 4B: 4C: 4D: 4E:
Surface Ground- Soil saturation Water Sediment Drift deposits =~ Agal Iron deposits Surface soil = Inundation Sparsely Salt Aquatic Water- Drainage Hydrogen Oxidised Red- Recent iron Dry-season = Saturation Stunted or Geo-morphic = Shallow Facul- Frost-
water water marks deposits mat or cracks visible on aerial vegetated crust invert- stained patterns sulphide odour = rhizo-spheres = uced reduction in water table  visible on aerial stressed position aquitard tative- heave
crust imagery concave ebrates leaves along living iron tilled soils imagery plants neutral test  humm-ocks
surface roots
Prim. v v v v v v v v v v v v v v v v v v v

Site Sec. v v v v v v v v
1 X X X X X X X X X X X X X X X X v X X X X X v X X X
2 X X X X X X x X X X X X X X X X X X X X X X v X X X
3A X X X X X X X X X X X X X X X X v X X X X X v X X X
3B X X X X X X X X X X X X X X X X v X X X X X X X X X
4 X x X X X X X X X X X X x X x X X X X X X X v X X X
5 X X X X X X X X X X X X X X X X X X X X X X v X X X
6 X X x X X X x X X x X x X x X X X X X x X x v x x X
7 X X X X X X X X x X X X X X X X v x X X X X v X X X
8 X X X X X X x X X X X X x X X x v X X X X X X X X X
9 X x X X X X x X X X X X x x x X X X X X X x v x X X
10A 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
10B 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
10C X X X X X X X X X X X X X X X X v X X X X X X X X X
1" X X X X X X X X X X X X X X X X v X X X X X v X X X
12 X X X X X X X X X X X X X X X X v X X X X X X X X X
13 X X X X X X X X X X X X X X X X v X X X X X X X X X
14 X X X X X X x X X X X X X x X X v X X X X x v X X X
15A X X X X X X X X X X X X X X X X v X X X X X v X X X
15B v v v X X X X X X X X X X X X X X v X X X X X X X X
15C X X X X X X X X X X X X X X X X v X X X X X v X X X
16A X v X X X X X X X X X X X X X X v X X X X X X X X X
16B X X v X X X X X X X X X X X X X v v X X X X v X X X




Vineway Limited

Wetland and Culvert Assessment

Appendix D. Culvert Drawings

Williamson Water & Land Advisory Limited
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CULVERT INFORMATION
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CULVERT INFORMATION
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CULVERT INFORMATION
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CULVERT INFORMATION
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CULVERT INFORMATION
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CULVERT INFORMATION
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