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Copyright 

All intellectual property rights and copyright associated with GroundTruth’s services are 

reserved and project deliverables1 may not be modified or incorporated into subsequent 

reports, in any form or by any means, without the written consent of the author/s. Similarly, 

this report should be appropriately referenced if the results, recommendations or conclusions 

stated in this report are used in subsequent documentation.  Should this report form a 

component of an overarching study, it is GroundTruth’s preference that this report be included 

in its entirety as a separate section or annexure/appendix to the main report. 

 

Indemnity 

The project deliverables, including the reported results, comments, recommendations and 

conclusions, are based on the author’s professional knowledge as well as available 

information.  The study is based on assessment techniques and investigations that are limited 

by time and budgetary constraints applicable to the type and level of survey undertaken.  

GroundTruth therefore reserves the right to modify aspects of the project deliverables if and 

when new/additional information may become available from research or further work in the 

applicable field of practice, or pertaining to this study.  

 

GroundTruth exercises reasonable skill, care and diligence in the provision of services, 

however, GroundTruth accepts no liability or consequential liability for the use of the supplied 

project deliverables (in part or in whole) and any information or material contained therein.  

The client, including their agents, by receiving these deliverables indemnifies GroundTruth 

(including its members, employees and sub-consultants) against any actions, claims, 

demands, losses, liabilities, costs, damages and expenses arising directly or indirectly from or 

in connection with services rendered, directly or indirectly by GroundTruth. 

 

Validity Period 

It should be noted that the findings of these freshwater ecosystem studies, including the infield 

delineation of the systems, are considered to be valid for a period of five (5) years unless 

new/additional information warrants a change in project findings.  This is based on the 

likelihood of changes within the systems (e.g. changes in vegetation composition or altered 

flow patterns) and the associated catchment areas (e.g. increased runoff or establishment of 

streamflow reduction activities.  

 

 

  

                                                
1Project deliverables (including electronic copies) comprise inter alia: reports, maps, assessment and monitoring data, GIS 

shapefiles, and photographs. 
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1 INTRODUCTION 

Local, regional and national regulatory bodies, such as the Departments of Water and 

Sanitation (DWS) and Economic Development, Environmental Affairs and Tourism 

(DEDEAT), have adopted legislation, policies and guidelines that regulate the use of 

freshwater ecosystems to protect and maintain these systems’ benefits and services to society 

and the natural environment.  In order to be regulated, these systems must first be identified, 

delineated and assessed.   

 

The objective of the delineation procedure is to identify the boundary between the freshwater 

ecosystems and adjacent terrestrial areas.  The process of freshwater ecosystem delineation 

identifies the extent of these ecosystems based on the following legal definitions2: 

 “Wetland means land which is transitional between terrestrial and aquatic systems 

where the water table is usually at or near the surface, or the land is periodically 

covered with shallow water, and which land in normal circumstances supports or would 

support vegetation typically adapted to life in saturated soil.”  

 “Riparian habitat includes the physical structure and associated vegetation of the areas 

associated with a watercourse which are commonly characterized by alluvial soils, and 

which are inundated or flooded to an extent and with a frequency sufficient to support 

vegetation of species with a composition and physical structure distinct from those of 

adjacent land areas.” 

 

Hydrology is considered to be the primary biophysical driver of freshwater ecosystems, but 

due to its variability, it is not possible to efficiently and accurately delineate these systems 

based on water levels (Richardson and Vepraskas 2001).  The delineation of freshwater 

habitat therefore, relies on indirect indicators, such as wetland/riparian vegetation, topography 

and soils. 

 

This study includes the delineation and assessment of the freshwater ecosystems 

hydrologically linked to the Bridgelink to Bottoman Access Road for the current scenario and 

the verification of the extent of the freshwater ecosystems within a 500m radius of the road 

footprint (the study area; Figure 1.1). 

 

 

  

                                                
2 As per the National Water Act (Act No. 36 of 1998) 
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Figure 1.1 Location of the proposed road alignment and associated DWS 500m radius (study area) 
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2 TERMS OF REFERENCE 

A gravel road and associated concrete causeways will be constructed between the villages of 

Dundee and Mnqwane, located approximately 9km north-east of Mount Ayliff.  Currently, there 

is no formal access route between the two villages, as such, the proposed road will improve 

access and safety for all people travelling to and from these villages.  In order to obtain 

environmental authorisation for the proposed activities, the freshwater ecosystems need to be 

delineated and assessed.  Thus the terms of reference of this study include the following: 

 Delineation of the outer edge of the temporary zone of the wetland and riparian 

zones within 500m of the proposed road and associated infrastructure; 

 Determination of ecological buffers; 

 Mapping of wetland and/or riparian areas and buffer zones at an appropriate scale; 

 Functional assessment of the wetland habitat hydrologically linked to the proposed 

road and associated infrastructure; 

 Description of the current state of the wetland and riparian habitat hydrologically 

linked to the proposed road and associated infrastructure; 

 Description of the likely impacts of the proposed road and associated infrastructure 

to the wetland and riparian habitat and appropriate mitigation measures to avoid, 

mitigate or offset the impacts; 

 Identify key impacts that should be monitored and methods that should be utilised 

to monitor the impacts; and 

 Identification of other sensitivities and important issues not identified within the 

assessment process if applicable. 

 

3 KNOWLEDGE GAPS 

This section highlights the assumptions and limitations associated with this study that may 

influence the type of information collected and the accuracy of the data. 

 

3.1 Assumptions 

Studies relating to natural ecosystems and understanding historical conditions rely on various 

assumptions, with the following assumptions being made during the assessment of these 

particular systems: 

 The reference benchmark vegetation within the study area is considered to be East 

Griqualand Grassland (Gs 12), which has been classified as ‘Vulnerable’ (Mucina 

and Rutherford 2006).   

 The bioregion is considered to be Sub-Escarpment Grassland (Gs) (Nel et al. 

2011)  

 

3.2 Limitations 

The following limitations apply to the studies undertaken for this report:  

 The soils within the study area have been disturbed due to grazing by livestock and 

erosional features within the landscape, making the interpretation of soil profiles 

difficult at times. 
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 Due to time constraints, soil descriptions are based on moist conditions, rather than 

the dry conditions stipulated in the DWS guidelines (DWAF 2005).  Generally, the 

recorded Munsell colour values would increase as the soil dried and this is taken 

into consideration during the infield studies.   

 

The project deliverables, including the reported results, comments, recommendations and 

conclusions, are based on the authors’ professional knowledge as well as available 

information.  This study is based on assessment techniques and investigations that are limited 

by time and budgetary constraints applicable to the type and level of survey undertaken.  This 

study is, however, considered to be the most accurate and up to date assessment of the 

wetland habitat within the study area, and should be used to inform the decision making 

processes of the relevant authorities. 

 

4 STUDY AREA 

The following section provides an overview of the study area, focusing on the regional context, 

climate, and wetland types.   

 

4.1 Regional context 

South Africa is a semi-arid country, and thus wetlands are important features within the 

landscape as they provide ecosystem services directly related to water quantity and quality.  

Approximately 300’000ha of wetlands or 2.4% of South Africa’s surface area remain.  It is 

estimated that over 50% of South Africa’s wetlands have been lost (Kotze et al. 1995), and of 

the remaining systems, 48% are classified as critically endangered (Nel and Driver 2011).  

Similarly to wetlands, rivers and riparian systems provide important ecological functions that 

benefit the surrounding environment and society.  Within South Africa, approximately 55% of 

river ecosystems are classified as threatened as a result of human-mediated disturbances 

which have negatively impacted the health of these ecosystems (Richardson et al. 2007; Nel 

and Driver 2011).  Taking into consideration the above-mentioned degradation of wetland and 

river ecosystems, it is important that the proposed development attempts to maintain the 

current levels of integrity and ecosystem service delivery, and where possible, enhance the 

systems’ ability to supply these benefits and services.   

 

4.2 Climate 

The study area falls the T32E quaternary catchment, as defined by Midgley et al. (1994).  The 

Mean Annual Precipitation (MAP) is 844.1mm and the Potential Evapotranspiration (PET) for 

is 1567.3mm (Schulze 2007).  This would suggest that the wetlands within the T32E 

catchment have a Moderately Low sensitivity to hydrological impacts (Macfarlane et al. 

2007).   

 

4.3 Vegetation types 

Under natural conditions the study area and the surrounding landscape would have been 

characterised by particular vegetation types.  The historical dominant vegetation type present 

would have been East Griqualand Grassland (Gs 12), which falls under the Sub-Escarpment 
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Grassland (Gs) Group 6 bioregion (Nel et al. 2011; Mucina and Rutherford 2006).  The 

vegetation type has been classified as ‘Vulnerable’, with only 0.2% receiving formal protection 

within statutorily protected in reserves including Malekgonyane Wildlife Reserve and Currie 

Nature Reserve.  This vegetation type is distributed within KwaZulu-Natal and the Eastern 

Cape and is concentrated within the Kokstad and Matatiele areas.  It is most commonly found 

at altitudes between 920 - 1740m.  The greatest threat to this vegetation type has been 

cultivation, plantation and urban sprawl.  The most prominent alien invasive plants within the 

GS 12 vegetation type are Acacia mearnsii and A. dealbata (Mucina and Rutherford 2006). 

 

4.4 National Freshwater Ecosystem Priority Areas 

The National Freshwater Ecosystem Priority Areas (NFEPA) is a tool developed to assist in 

the conservation and sustainable use of South Africa’s freshwater ecosystems, including 

rivers, wetlands and estuaries.  Nel et al. (2011) classified the freshwater ecosystems 

according to their Present Ecological State ‘AB’, ‘C’, and ‘DEF’ or ‘Z’ (Table 4.1). 

 
Table 4.1 Description of NFEPA wetland condition categories  

(Nel et al. 2011, p.37) 

PES equivalent NFEPA 

condition 

Description % of total national 

wetland area* 

Natural or Good AB Percentage natural land cover ≥ 75% 47 

Moderately 

modified 

C Percentage natural land cover 25-75% 18 

Heavily to 

critically 

modified 

DEF Riverine wetland associated with a D, E, F or Z 

ecological category river 

2 

Z1 Wetland overlaps with a 1:50 000 ‘artificial’ 

inland water body from the Department of Land 

Affairs: Chief Directorate of Surveys and 

Mapping (2005-2007) 

7 

Z2 Majority of the wetland unit is classified as 

‘artificial’ in the wetland locality GIS layer 

4 

Z3 Percentage natural land cover ≤ 25% 20 

*this percentage excludes unmapped wetlands, including those that have been irreversibly lost 

 

According to the available NFEPA coverage, there are no NFEPA wetlands or rivers within 

5km of the proposed road footprint.   
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5 EXPERTISE OF THE SPECIALISTS 

Due to the nature of the study, the project team included personnel with experience in 

mapping, delineation, and assessment of freshwater ecosystems (Table 5.1). 

 

Table 5.1 Team members, roles, experience levels and qualifications 

Wetland Practitioner Role in the Study Experience Levels Qualifications 

Fiona Eggers  Review of the project 

report 

 

6 years’ experience, with 

input into various 

freshwater ecosystem 

studies, including: 

 Delineation;  

 Assessments;  

 Rehabilitation 

planning; and  

 Mitigation & offset 

requirements. 

M.Sc. 

(Botany). 

Pr.Sci.Nat – 

Ecology. 

Matt Janks  Conducting the infield 

freshwater ecosystem 

delineation; 

 GIS processing; 

 Conducting the 

assessments of the 

freshwater 

ecosystems; and 

 Compilation of project 

report. 

2 years’ experience, with 

input into various 

freshwater ecosystem 

studies, including:  

 Delineation;  

 Assessments; and 

 Monitoring and 

evaluation of 

wetland 

rehabilitation 

projects. 

M.Sc. 

(Botany).  

Lindelani Hlongwane  Conducting the infield 

freshwater ecosystem 

delineation 

4 years’ experience with 

infield delineation of 

freshwater ecosystems  

SASS 5 

Accreditation 

 

6 STUDY METHODOLOGY 

This section of the report provides an overview of the methodology adopted to delineate and 

assess the identified freshwater ecosystems associated with the proposed Bridgelink to 

Bottoman road development. 

 

6.1 Site visit 

A site visit was conducted on the 17th of May 2017 to verify the extent of freshwater 

ecosystems potentially impacted upon by the proposed development, and assess the 

systems’ current levels of ecological integrity. 

 

6.2 Freshwater ecosystem identification and mapping 

The preliminary identification and mapping of all freshwater ecosystems within a 500m radius 

of the development site was undertaken at a desktop level utilising available aerial imagery 

and 5m contour data.  The freshwater ecosystems that will be primarily impacted upon by the 
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proposed road upgrade were delineated infield in accordance with the DWS guideline 

document.  The derived boundaries were determined at appropriate intervals within the study 

area, and recorded using a mapping grade Global Positioning System (GPS)3.  The 

subsequent information was used to inform the production of a Geographic Information 

System (GIS) spatial coverage of the boundaries of the freshwater ecosystems.  In 

accordance with the preferences of the regional DWS, the study also attempted to: 

 Identify and/or describe the zones of wetness within the study site (Figure 6.1); and 

 Classify the stream channel (Figure 6.2). 

 

 
Figure 6.1 Wetness zones within wetland ecosystems  

(DWAF 2005, p.6) 

 

 
Figure 6.2 Riparian habitat channel sections  

(DWAF 2005, p.35) 

  

                                                
3 Ashtech Mobile Mapper 10 handheld unit, a professional sub-meter accurate receiver 
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6.3 Freshwater ecosystems assessments 

There was no wetland or riparian habitat identified within the study site (details provided in 

Section 7.1 and Appendix 1), and therefore an assessment of wetland and riparian habitat 

functioning, integrity and ecological buffers was not undertaken.   

 
6.4 Watercourse risk assessment 

The risk assessment matrix (DWS 2015) assesses the likely impact the proposed 

development may have on water courses hydrologically linked to the proposed development.  

This includes rivers, pans, wetlands, springs and drainage lines.  A broad outline of the criteria 

considered are as follows: 

 Nature of the impact; 

 Scale/extent of the impact; 

 Duration of the impact; 

 Intensity/severity of the impact; and 

 Probability/likelihood of the impact occurring.  

 

Identified impacts were evaluated according to the above-mentioned criteria.  The significance 

of impacts were derived through a synthesis of ratings of all criteria in the following calculation: 

 

(Severity + Spatial Extent + Duration) x Probability/Likelihood = Significance  

 

The significance of a potential impact on decision-making was indicated through significance 

points, which are described in Table 6.1. 

 
Table 6.1 List of descriptors for the significance score of an impact. 

(DWS 2015) 

RATING CLASS MANAGEMENT DESCRIPTION AUTHORISATION 

1 – 55 
(L) Low 

Risk 

Acceptable as is or consider requirement for 

mitigation. Impact to watercourses and resource 

quality small and easily mitigated. Wetlands are 

excluded. 

GA 

56 – 169 

(M) 

Moderate 

Risk 

Risk and impact on watercourses are notable 

and require mitigation measures on a higher 

level, which costs more and 

requires specialist input. Wetlands may be 

excluded. 

WUL 

170 – 300 
(H) High 

Risk 

Always involves wetlands. Watercourse(s) 

impacts by the activity are such that they impose 

a long-term threat on a large scale and lowering 

of the Reserve. 

WUL 

 

In order to reduce the significance of negative impacts and/or increase the significance of 

positive impacts, recommendations have been provided in Section 8.  It should be noted that 

the mitigation recommendations do not include the activities prescribed in the Construction 

Environmental Management Programme (CEMP).  It is assumed that the Environmental 

Assessment Practitioner is responsible for the compilation of the CEMP.  
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7 STUDY RESULTS 

The results of the investigations undertaken to inform the freshwater ecosystem study are 

outlined in the following sections.  

 

7.1 Freshwater ecosystem delineation 

The freshwater ecosystem delineation identified multiple drainage lines within the study area, 

which have developed erosional features forming large gullies.  The proposed road 

development is anticipated to cross the identified drainage lines at three points (Figure 7.1; 

Figure 7.2; Map GTW737-310517-01).   

 

Gullies typically form as a result of soil erosion whereby soil is lost and deposited downstream 

of the erosion site.  Although soil erosion is a natural process, it has been augmented by 

human impact on the environment, which includes land uses such as agriculture, grazing, 

mining and fire (Seutloali and Beckedahl 2015).  In the case of the Bridgelink to Bottoman 

access road study area, the erosion gullies were most likely caused by poor soil conditions 

and over-grazing.  It is possible that wetland and/or riparian habitat was historically present 

within the identified gully areas, however, there are currently no indicators of freshwater habitat 

within the study area.  These systems do not support any form of wetland or riparian habitat 

both with the drainage line and adjacent to the drainage lines.   

 

The onsite review of the topographical, soil and vegetation characteristics highlighted that no 

wetland ecosystems were present and that the current conditions were characteristic of 

dryland areas.  This included very dark grayish brown (10yr 2/2) to black (10yr 2/1) soils 

without the presence of mottling.  Vegetation was absent within the drainage lines, as these 

have eroded down to bed rock.  The vegetation adjacent to the drainage lines was 

characterised by a mix of grass and shrub species including Sporobolus africanus, Aristida 

sp. and Eragrostis sp.  S. africanus is a disturbance tolerant species that is found within both 

terrestrial and wetland environments (facultative).  The Eragrostis sp., Aristida sp. and other 

shrubby species are typically found within terrestrial environments (Van Oudtshoorn 2012). 

 

Detailed information regarding terrestrial conditions recorded onsite is presented in Appendix 

1 
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Figure 7.1 Extent of drainage lines present within 500m radius of the proposed Bridgelink to 

Bottoman road development 
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Figure 7.2 Photographs illustrating the drainage lines present at the road stream crossing 

points; (A) upstream of stream crossing 1, (B) downstream of crossing 1, (C) 

upstream of crossing 2, (D) downstream of crossing 2, (E) upstream of crossing 3 

and (F) downstream of crossing 3  

 

7.2 Watercourse risk assessment 

The proposed road development crosses the drainage lines at three points.  The risks posed 

by the proposed road development to the drainage lines is considered to be the same at each 

crossing point.    
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Consideration of the principles and approach described in the DWS Risk Matrix (GN 1180 of 

2015), highlighted that the proposed road development poses a Low Risk of negative impacts 

to wetland and/or riparian system functioning and integrity (Table 7.1).  The risk is generally 

low because the proposed road development will cross drainage lines that do not support 

wetland or riparian habitat.  In addition, there was no wetland and/or riparian habitat identified 

within 500m of the proposed road development.  Although the risks are considered to be low, 

it is important that erosion control methods are adopted to ensure that further erosion of the 

drainage lines does not take place.  Recommendations and suggested mitigation measures 

that should be adopted have been included in Section 8.   

 



Bridgelink to Bottoman Gravel Access Road  

Freshwater Ecosystem Study 2017 

 

©  GroundTruth Water, Wetlands and Environmental Engineering Page 13 

 

Table 7.1 Watercourse risk assessment activities, impacts and risk ratings4. 

 

 

 

                                                
4 Please note that Table 7.1 is a summary developed for reporting purposes.  Full data can be made available if required. 

Phase Activity Aspect Impact Severity 
Spatial 
Extent 

Duration 
Probability
/Likelihood 

Significance 
Risk 

Rating 

Construction 
Access Road 
Construction 

Water contamination/pollution 

Impeding the flow of 
water.  Siltation of 
watercourse.  Erosion of 
water course.  

1.5 1.0 1.0 8.0 28.0 L 

Siltation of watercourse 1.8 1.0 1.0 6.0 22.5 L 

Clearing of vegetation in close 
proximity to or in a wetland 

1.0 1.0 1.0 4.0 12.0 L 

Operational 
Access Road 
Construction 

Infilling of watercourse 1.5 1.0 1.0 12.0 42.0 L 

Water contamination/pollution 1.25 1.0 1.0 10.0 32.5 L 
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8 DISCUSSION AND RECOMMENDATIONS 

Considering the loss of freshwater ecosystems within South Africa, it is recommended that the 

planning and implementation of any development should adopt a ‘no-nett-loss’ approach.  This 

would include the following options for a proposed development: 

 Maintaining the current levels of ecosystem integrity and service delivery of the 

systems within the study area; and/or 

 Mitigating impacts of the proposed development on the systems by rehabilitating the 

habitat within the study area and introducing mitigation measures during the 

construction and operational phases. 

 

Although no wetland or riparian habitat was found within the study area, multiple drainage 

lines with erosional features were identified.  The proposed road crosses these drainage lines 

at three points, which poses a risk to further erosion.  In order to prevent further erosion of 

these systems and therefore protect downstream freshwater ecosystems from increased 

sediment loading, it is important that soil stabilisation and stormwater management measures 

are adopted. 

 

The following sections detail the erosion control measures and infrastructure design that 

should be adopted in areas where the proposed road crosses the drainage lines.  The 

recommendations should be incorporated into the design and construction of the road 

infrastructure with input from a qualified environmental engineer. 

 

8.1 Management of drainage lines 

8.1.1 Stabilisation of erosional features 

To ensure that the proposed road development does not cause further erosion of the onsite 

drainage lines at the crossing points, appropriate mitigation measures should be adopted.  The 

stabilisation of these erosional features would assist in securing the existing usable land, 

reduce sediment loading to the downstream systems, and potentially enhance water quality.  

The following soil stabilisation practices are aimed at reducing the level of soil disturbance and 

the potential for the mobilisation of sediments from bare areas: 

 Sloping of drainage line banks upstream and downstream of the road crossing;  

 Establishment of native vegetation cover; and 

 Establishment of sediment blankets and mulching. 

 

8.1.2 Infrastructure design 

In addition to soil stabilisation practices, the design of the causeways should consider the 

following infrastructure to ensure that no further erosion of the drainage lines takes place as a 

result of the road crossings: 

 The causeways should be keyed into the banks of the drainage line; 

 Wing walls should be incorporated into the design of the causeways; 

 The material used to backfill the wing walls should be treated with an appropriate 

stabilising agent;  
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 Culverts should be placed in a manner that allows for the free movement of water and 

sediment;   

 Culverts should be placed at the same level as the base of the drainage line; 

 Culverts need to allow for the natural flows of water across the drainage line and not 

confine flows; and 

 Culverts should have sufficient grade to be self-scouring or self-cleaning and not prone 

to sedimentation and be equipped with energy breakers at the outlet to ensure the 

downstream areas of the wetland habitat do not scour 

 

9 CONCLUSION 

The proposed Bridgelink to Bottoman access road development will not result in the direct loss 

freshwater habitat.  There was no wetland or riparian habitat identified within a 500m radius 

of the proposed development.  The proposed road will cross onsite drainage lines at three 

points.  These drainage lines are characteristically similar and have been eroded to form 

gullies.  In order to prevent further erosion of these systems and ensure that the downstream 

water resource is protected from increased sediment loading, it is important that the 

recommended stabilisation and stormwater management activities are adopted with guidance 

from a qualified environmental engineer.   
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11 APPENDICES 

Appendix 1: 

 

Sample plot descriptions and photographs collected during the field component of the study 

using a data collection sheet adapted from Job (2009). 
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Project/Site:  Bridgelink to Bottoman Access Road  
Sample Plot No.: 1 
Date: 17 May 2017 
Lat:  -30.7498469 
Long:  29.4254136 
 
Do normal circumstances exist on the site?                 Yes  No 
Is the site significantly disturbed (difficult site)?            Yes  No 
Is the area a Specific Case per Appendix A of the delineation manual? Yes   No 
 
TERRAIN UNIT INDICATOR 
 

Position in the landscape:  
 crest   
 scarp  
 midslope  

 footslope  
 valley-bottom   

Local relief:  
 flat  
 concave 
 convex 

  

 
VEGETATION INDICATOR 
 

Dominant or indicator species within sample plot Indicator Category % Cover 

Sporobolus africanus Facultative  30 

Aristida sp. Facultative negative  50 

Eragrostis sp. Facultative negative 10 

 
Are more than 50% of dominant species (> 50% cover) obligate, facultative positive or 

facultative? Yes No 

 
SOIL WETNESS INDICATORS 
Soil Profile Description: 

Depth 
(cm) 

Matrix Colour 
(Munsell) 

Mottle Colours 
(Munsell) 

Texture, 
Concretions, 
Rhizospheres, etc. 

0 – 35 10yr 2/2 N/A N/A  

35 - 50cm 10yr 2/1 N/A N/A 

 
Zone of Wetness: 

  Permanent Wetness Zone 
  Seasonal Wetness Zone 
  Temporary Wetness Zone 
  Non-Wetland or Dryland 

 
 
 

Features present within 50cm of the soil surface: 
  Organic soil   High organic content in surface layer 
  Grey/gleyed matrix   Mottle / concretions 
  Organic streaking   Sulfidic odour 
  Other  

 
Munsell colour one of the following?      Yes  No   
Gley 1:      

 
Gley 2:      

 
Hue 5YR: 

value 5 or more/chroma 2 or less      OR       
value 6 or more/chroma 4 or less 

Hue 7.5YR:    
 value 5 or more/chroma 2 or less     OR      
 value 6 or more/chroma 4 or less. 

Hue l0YR:      
value 4 or more/chroma 2 or less      OR  
 value 5 or more/chroma 3 or less     OR  
 value 6 or more/chroma 4 or less 

Hue 2.5Y: 
value 5 or more/chroma 2 or less      OR       
value 6 or more/chroma 4 or less 

Hue 5Y: 
value 5 or more/chroma 2 or less         

 
HYDROLOGY INDICATORS (Generally applicable to Permanent/Seasonal Zones of Wetness) 

 Inundated   
Depth of Surface Water: N/A 

 Evidence of bedrock or other impermeable layer within 30-50 cm of the soil 
surface. 

 Saturated within 50 cm of surface 
Depth to Saturated Soil: N/A 

 Sediment Deposits                                                                       
 Aquatic invertebrates 
 Salt Crust                                                                                    
 Oxidized Root Channels 
 Water-Stained Leaves                                                       
 Water Marks  

 
WETLAND DETERMINATION 

Terrain unit indicators present? Yes No 

Vegetation indicators present?           Yes No 

Soil wetness indicators present?    Yes No 

Hydrology indicators present? Yes No 

Is this sampling plot within wetland? Yes No 
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Sample Plot Photographs 

 

Overview of the Soil Profile and Location 
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Appendix 2: 

 

Maps  

 

The following maps show the extent of freshwater ecosystems within the study area  

 


