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Our reliabilism
has a direct,
significant, positive

correlation




Reliabilism...

I know something reliably

If and only iIf knowledge and belief
Are experienced

Can be explained

Have been (de)constructed
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How do we

Expla

& Perception: Crusted-up bare depression. @ Perception: Intermittent Wetland (NEM:BA Section 52).

& Value: Zero. A convenient place for a drill rig laydown 52 Value: High. A threatened, protected ecosystem (e.g., Southern
area or a 4x4 turning point. Kalahari Salt Pans, Bushmanland Vioere).

& Frustration: Baffled by strict regulations for just dirt. %{' Mandate: Requires the full suite of permanent wetland
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regulations and strict residual impact offsets.



De (Construction)
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land which is transitional between terrestrial and
wet I an d S 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.

Regulated area
Extent = boundary

DWS S21c&I 2021




Pans are Ephemeral Wetlands

Intermittent, holding surface water for irregular
periods of less than one season at intervals varying
from less than a year to several years.

Of which some are endoreic.

219% of SA wetlands are Endoreic

A closed drainage basin that retains water and
allows no outflow to other external bodies of water



NON- | WETLAND
WETLAND

Temporarily Seasonally Permantly waterlogged:
waterlogged: waterlogged: grey soil,

grey-brown sail,  grey soil, few mottles

few mottles many mottled :
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* mottles are spots (usually orange, yellow or black)




Wetlands must have one or more of the
following attributes:




Legal Requirements




Other requirements




The EIA Mandate: Navigating the Hierarchy of Alternatives

U’v"e‘ ks Locati(,n Level 1: Location
Design & | Shifting the entire footprint to an alternative

property or site to avoid the pan entirely.

Level 4: Operational
Timing construction to coincide
with the dry cycle; implementing
strict laydown area controls.

Level 3: Activity & Technolog

| iy ~he W7D e | Changing the type of operation or

7 : utilizing closed-loop technologies
to prevent water/sediment runoff
into the endorheic basin.

The baseline against
which all alternatives are
comparatively assessed. |

Level 2: Design & Layout

Redesigning the spatial layout to
bend around the pan's delineated
temporary zone.

Level 1: Location

Shifting the entire footprint to an
alternative property or site to avoid
the pan entirely.




Representation

2011 VS 2024 VEG MAP National Freshwater Ecosystem
Southern Kalahari Salt Pans (AZi4) Priority Areas (NFEPA)
Bushmanland Vioere (AZi5)

Vegetation types of
South Africa

Legend

|:] prov2001_alb
7 wWB_Wetlands
P W _Artificial-Watehodies
¥ = 0] we_Natural-Waterhodies

310 Kilometers W8 _Unclassified-Waterbodies




Regulatory Screening report for an EA

MAP OF RELATIVE AQUATIC BIODIVERSITY THEME SENSITIVITY
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Il

ical Biodiversity Areas

Legend
Parent farms

W

NC CBA 2024

B cBai
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Legend
Parent farms
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NC CBA 2024

Other Natural
2 Pans
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Natural NFEPA Slope Wetland
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Natural NFEPA Bench Wetland

Optical phenomenon
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Ephemeral Pans
are
low-valued
nice places
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Non NFEPA Wetlandgqlin Ephemeral Rivers

on drone imaging

Artificial NDE /1 N Natural
Valley Floor ey 4 Non-NFEPA
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Ephemeral Pans
are
unique structural niches in an
otherwise homogenous
landscape
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Southern Kalahari Ecoregion 29
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Ephemeral pans
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1: 50 000






1: 50 000



Ephemeral Pans
are
honeycomb-like conglomerates of
interconnected aquatic linkages
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Ephemeral pans emerge
sporadically across arid to
hyper-arid landscapes,
capturing and retaining
water during rare rainfall
events, feeding the
aquifer lifelines
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When filled with water, they
provide an explosion of
nutrients and cyclical highs for
wildlife, migratory birds and
aquatic organisms.

This cyclical process highlights the

delicate balance of life that thrives

in these unusual yet vital
landscapes.
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Construction turning point

-

Prosopis

plantation for

Feedlot |
Build Road [lbem " 8
J— Ripping for Dryland Feedlot Watermg
- Lucerne

Pipeline Manhole e

Wet-weather road




Game Farming; 2% Trampling; 2%
Rills & Gullies; 4%

. 0,
Rubits;25% Utilities; 4%

Boundaries; 4%

Other; 6%

Abstraction; 6%
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ion; 109
Tracks; 23% Conservation; 10%

Infrastructure; 12% .



Delineation and Assessing Impacts
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Ephemeral pans are
indispensable to
anthropogenic co-
dependencies on the land

ENVIRONMENTAL SERVICES

Responsible. Transferable. Sustainable.
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Assessing the individual Pan

The Holistic Assessment Cycle

Visual & Historical Mapping:
Reviewing historical imagery
across multiple wet/dry cycles.

Faunal Surveys:
Documenting adapted terrestrial
invertebrates and mammals.

Spatial Delineation:
Mapping the outer

> J temporary zone limits.

Hydropedology:
Tracing unseen subsurface
lateral flows.

Soil & Water Sampling:
Baseline abiotic indicators of
cumulative land-use impacts.

Floral Indicators:
Identifying facultative and
obligate species surviving
erratic rainfall.
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Ephemeral pan clusters are
chains of landscape
ecological processes and
faunal activity

ENVIRONMENTAL SERVICES
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Delineation Phase 1: Desktop Mapping & Catchment Baselines

Historical Overlay
(Dry vs. Wet years)

vy EM)E,-VIC)'

. _.." ‘ ¢

Delineation cannot rely on water presence.
It relies on topography and history.

iv.. X 4 -' . .
e V. o starting point)
* : ’ {" 5

\"‘ .

Step 1:
The Catchment
Boundary

Step 3:
The Lowest Point
(Wettest central zone




Delineation Phase 2: Ground-Truthing the Edge

The Vegetation Transition:
Shift from Obligate/Facultative wetland
species to upland terrestrial flora.

| The Boundary Marker:
The Soil Evidence (Top 50cm): This is the legally protected

Redoxymorphic features prove B AR
prolonged, historical saturation. porary ge.




—

——

S —

Legend
« PN
Wetlands
NFEPA wetlands

[ ] valley floor
Delineation

t:l Temporary Zone
Seasonal Zone

Historic

2014

Temporary Zone
2014

Seasonal Zone
2014




Fine Scale
Pans

Temporary Zone

Transition Zone

Seasonal Zone
2020

D Temporary Zone
Seasonal Zone
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Kalahari Ephemeral Pans are
different




Subsurface Lifelines: Triggers for Hydropedological Assessment

. e Class 5 (Recharge Shallow):
Where to Assess: Anywhere within the Fractured lithology where concentrated

wetland catchment where surface sealing sieHEnd flow o o culvarts canbraach
or OVerland f|0W diverSion COUId al'(el' the thresholds and cause major erosion.
natural hydroperiod of the pan.

Class 9 (Responsive Shallow):
Areas where surface sealing
(urbanization/mining) diverts
water, converting temporary pans
into unnatural permanent
waterbodies.

Class 10 (Recharge Deep):
Areas where deep infiltration
sustains the pan; sealing these
starves the ecosystem.




Hydropedological Assesments

HYDROPEDOLOGICAL ASSESSMENT GUIDELINES:
Theory and application in 2 South African wetland
management context

Johae vaw Jol Maecy Job. Darrse Bsowes, Sincoe Murgen, Pleler s Roxx

Step 1:
Conceptual Modeling
(Basic Assessment)

Action: Map pathways and
landscape connectivity.

« gl 4 LY ¥ Y Focus: Identify the primary
T NG W Fi o ae 3 flow drivers (surface runoff,
interflow, deep groundwater).

Step 2: Risk &
Impact Matrix

Action: Cross-reference
proposed land-use changes
with the specific hillslope
classes.

Focus: Determine if the
development will starve the
pan of water or artificially
flood it.

Quantifying the Invisible: Hydropedology Methodology

Step 3: Flux
Quantification
(Full Assessment)
Action: Mathematical

modeling of the water
balance.

Focus: Quantify exact losses
and gains in volume to design
precise mitigation structures.
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Determining buffer zones

BUFFER ZONE GUIDELINES FOR WETLANDS,
RIVERS AND ESTUARIES BUFFER ZONE GUIDELINES

Douglas Macfarlane and lan Bredin FOR WETLANDS RIVERS
AND ESTUARIES* i z =

— -
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Demarcation: Drawing the Line in the Sand

Ephemeral pan Delineated Calculated Development
water Buffer Zone Footprint

Hydropedological
interflow

The line on a map must besia ‘Pulse of the Pan’
The line on a map must become reality on the ground.

Demarcation prior to construction is non-negotiable. _




Soill Assessments




Dune face or - Channel fine, mChanne| coarse| | _ Channel fine, % Valley fill
dune deposits deposits surface crust deposits

ENDE ¥IC
NISION

R RN e

B




Vegetative Indicators

Northern
Quadrant

Veg grid 06

Western Pan

Quadrant Edge
Veg grid 04

Veg grid 02

Southern
Quadrant

Pan
Edge
Veg grid 08

Wetland Flora: The Hierarchy of Riparian Dependency

Flora is classified into four distinct categories based on their loyalty to riparian and wetland environments, identifying
species by their probability of occurrence in wet zones and physiological response to environmental changes.

’ ‘ High-Dependency Species

: 0,
;,::\ / 4 2 QOA)mummy

Obligate Species

| i ""!»\

Found almost exclusively in wetlands; these plants
\ / are primary indicators of consistent wetness.
D \
= e (0)
~—Sn PR ‘ A >75 /O Probability
M ' " Preferential Species
| ‘3 These plants reduce in stature away from
A \ v‘ v ‘ \ water but can “harden” during drought.
A\ N /
AW /)
\g)l ‘ . '}| /
Eastern i _ Low-Dependency and Terrestrial Species
Quadrant ) - 'z

-

25% Probability

Facultative Species
Circumstantial indicators that tolerate both extreme
" flooding and drought in ephemeral regions.

¢ i %
- g | - # vy N\ %

SN
f

" Terrestrial Species
mmmﬂzdabmﬂm E

Any
.5 does not normally occur in rivers or pans.
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0%

10%

20% 30% 40%

B Obligate W Preferential

20%

B Faculative

60%

70%
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Ecological
Condition and

Ecosystem
Services

Wetland Management Series

WET-Health

A technique for rapidly assessing
wetland health

Authors:
DM Macfariane
DC Kotze
WN Ellery
D Walters

P Goodman
C Goge

Series Editors:
Charles Breen
John Dinl
William Eltery
Steve Mitchell
Mandy Uys

VKoopman |

Wetland Management Series

WET-EcoServices

A technique for rapidly assessing ecosystem
services supplied by weflands

Authors:
Donovan Kotze
Gary Marneweck
Allan Batchelor
David Lindley
Nacelle Collins

Series Editors:
Charles Breen
John Dini
William Eliery
Steve Mitchell
Mandy Uys

stream flow regulation limited application

carbon storage poor application
water supply for human use poor application

cultivated foods poor application

tourism poor application

education poor application

not applicable in most instances -

nitrate & toxicant removal




Aquatic Invertebrate Activation

BIODIVERSITY MAINTENANCE
IS THE PRIMARY BENEFIT

All pans are rated moderately high
for providing unique habitats
in an arid landscape.

s o ENDE G

.,.\"" \ -~ - . Dt
o, S s | NISION

Specialized Habitats for Unique
Species. Pans support rare aquatic
invertebrates like fairy shrimp that

survive long dry periods.







ENVIRONMENTAL DNA (eDNA)

Insects
Vertebrates
Animals shed cells containing DNA as they
move (skin, mucous, faeces, urine) through
environments

Lo
l ol

4,’,:'"“-‘_ : ! %

o g (8 ~ad i & e
On the grou nd L Pl

Cells with DNA enters water courses
EL %1 M Soil fauna
This is environmental DNA (eDNA) 2 . Bacteria

eDNA in the water remains detectable for
hours to few days

The eDNA can be captured & used to survey < o~ -;:.. TRy e .Vertebrates
species | e : Invertebrates
= S Mussels

2\ 2 Bacteria
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IUCN listed
species

Platanna

Mountain Tortoise Longfin tilapia o WA



European Roller Redwing Francolin

ENDE MIC

Common Shell duck Night Heron V'S'ON ,
4/2/2026 74



IUCN listed species - Mammals

"

Pangolin
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Ephemeral pans in
themselves are critical
diversity refugia
that supports diverse flora
and fauna, offering vital
resources in an otherwise
inhospitable environment.
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Ephemeral Pan Assessment: The Professional Toolkit

Delineation Reliability Ladder Physical & Biological Assessments

y 8 Soil & Catchment Profiling Biological & Biodiversity Surveys

/ Vegetation & Advanced Fauna

HIGHEST ' [ _ Vegetation indicator ttsbishen S S e o

RELIABILITY l{ verified by GPS plots :nd L?gtsoil st:{sactsrm mampr‘r?zfmuon%naar:tyest‘as's.
class assessments and specialized pitfall
trapping
R
Drone Imaging

& Orthophotos

CBA & NFEPA LE "
map layers ENDE MIC ? Digital & Remote Sensing Invertebrate Activation
NISION Utilizes remote modeling Specific assessments for
oS e 4 techniques to assess site inmebmes during d
=/ characteristics remotely conditions and SAsgs i

assessments for water quality

NRIVN :
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Conclusion

Add site experience to knowledge as early as possible

Delineation, Buffering, Impact and Alternatives must be
completed in the context of the landscape

Confirm tools with the client before quoting

Your reliabilism will leave enduring legacies and empower
everyone to make wiser decisions.
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T +27 53723 1379 F +27 86 590 7261

E info@endemicvision.co.za
PO Box 2061, Kathu, 8446

15 Kokkewiet Street, Kathu, 8446, South Africa

www.endemicvision.co.za
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