
 
 
 
 
 

 
 

TGBS Site Certification Registry 
South Dune Rehabilitation and Biodiversity Corridor  – Kenya 

  

Project title:  

Base Titanium ecological rehabilitation and 
restoration project 

Site name:      Final Score:  

South Dune Rehabilitation and 
Biodiversity Corridor  

8.09 

    

Criterion Score 

Criterion 1: Select appropriate sites to enhance native biodiversity 7.52 

Criterion 2: Enhance protection of existing habitats and biodiversity 7.16 

Criterion 3: Protect, restore and manage biodiversity in consultation and partnership 
with local communities and other stakeholders 

9.00 

Criterion 4: Aim to maximise biodiversity recovery through ecosystem restoration 7.32 

Criterion 5: Avoid and reduce invasive or potentially invasive species 10.00 

Criterion 6: Prioritise the use of native, threatened and rare species 6.27 

Criterion 7: Promote biodiversity and adaptive capacity 7.41 

Criterion 8: Implement robust monitoring, evaluation and adaptive management of 
biodiversity 

10.00 
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Project details: 

Name of applicant organization/s, agency/es or institution/s: Energy Fuels (Base 
Titanium Ltd) 

Name of project: Base Titanium ecological rehabilitation and restoration project 

Site location: Kwale County, near Gongoni Forest Reserve and Buda Forest south of 
Mombasa-polygon 

Area: 1021.81 hectares 

Number of zones of different restoration types: 2 

Restoration type: Rehabilitation and Protected area under restoration 

Restoration approach: Reconstruction of heavily assisted recovery and Assisted 
natural recovery without planting, seeding or faunal introductions 

Biome: Tropical-subtropical forests biome 

Ecosystem type: Tropical subtropical lowland rainforest 

Assessor details: 

Names of assessors: Teresiah Mungai, Jonathan Jenkins, Tobin Mutiso, David Karanja, 
Shadrack Oduor, Ian Theuri, Joseph Muya 

Affiliated institution: Centre for Ecosystem Restoration-Kenya (CER-Kenya) 

Dates of visit: April and May 2026 

 

 

https://restor.eco/sites/2f734d0c-add3-4f0e-8879-6ad0f763a100/?utm_campaign=share-restor-profile&utm_medium=referral&utm_source=copy-link
https://restor.eco/sites/2f734d0c-add3-4f0e-8879-6ad0f763a100/?utm_campaign=share-restor-profile&utm_medium=referral&utm_source=copy-link
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Project Objectives: 

• Biodiversity: Connectivity 
• Biodiversity: Protection 
• Biodiversity: Quality 
• Climate: Adaptation 
• Climate: Mitigation 
• Climate: Resilience 
• Community: Health 
• Community: Income 

• Ecosystem: Functionality 
• Ecosystem: Integrity 
• Soil: Management 
• Soil: Quality 
• Soil: Stability 
• Water: management 
• Water: Quality 

 

Restoration Activities: 

Site 1. South Dune 
Rehabilitation 

Site 2.  
Biodiversity Corridor  

Both 

Grading to establish topography Reduced or no tillage Soil erosion control and reversal 
Addition of growth medium 
(topsoil, mulch, manure) 

Other terrestrial plant 
establishment methods 

Improved water quality at site 

Bed preparation (e.g. tilling, 
raking, disking, rolling, 
cultipacking, furrowing, 
pitting,ploughing, scalping) 

Other restoration of vegetation 
cover and ecosystem structure 

Improved watershed 
management 

Improvement of soil fertility 
through vegetation 
management 

 Other soil and water 
management 

Restoration of wetland 
hydrology 

 Enforcement of restrictions or 
prohibitions on ecosystem 
conversion or destruction 

Grazing management  Tree planting 
Weeding or pruning  Shrub planting 
Herbaceous species and 
subshrub planting (e.g. grasses, 
forbs, ferns, terrestrial mosses 
and lichens) 
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Project description: 

Located about 50 km south of Mombasa and roughly 10 km inland from the Indian 
Ocean, the Kwale Mineral Sands Operations is operated by Base Titanium Limited (a 
subsidiary of Base Resources Limited) and focuses on the mining and processing of 
titanium-bearing heavy mineral sands (ilmenite, rutile) and zircon. The deposit 
comprises several dune-type deposits (notably Central Dune and South Dune) within 
the Magarini Sands formation. The operations commenced production in late 2013 
with an initial mine life of 13 years until 2025. However, the mine life was later 
reduced to 2023 due to higher mining rates and the Wet Concentrator Plant's (WCP) 
expansion. An extension to Kwale South, North Dune and Bumamani from 2022 
onwards further increased the Mine Life to the end of 2024, after which all operations 
ceased. 

Prior to mining operations, the area consisted of coastal dune sands, part of the 
Magarini Sands formation, with associated native vegetation, sand-plain flora and 
fauna, and likely riparian vegetation along the Mukurumudzi River. The vegetation was 
disturbed by topsoil removal and dune reworking for mining. After decades of mining, 
parts of the landscape have been cleared, stripped of topsoil, de-vegetated and 
required rehabilitation.  

This assessment covered The Southern Dune site and the Biodiversity Corridor, 
covering a total of 915 hectares, stratified into three ecologically distinct categories: 
Phase 1 Early Restoration (2020–2021), Phase 2 Recent Restoration (2022–2024), 
and the Biodiversity Corridor. This comprised 86 permanent plots across alla strata, 
using a consistent stratified random sampling design that enables direct cross-site 
comparison of biodiversity outcomes against TGBS Ecosystem Integrity Score 
benchmarks. Two intact coastal forests served as reference sites: Buda Forest and 
Gogoni Forest. The baseline condition that will be used in the assessment represents 
the pre-mining condition. 

Certification of these sites provides international recognition of Base Titanium’s 
leadership in biodiversity restoration, builds confidence among donors and partners, 
and guides adaptive management to ensure long-term ecological recovery and 
livelihood benefits. 



5   

 

 

https://www.biodiversitystandard.org/ 

Ecosystem Integrity – South Dune Rehabilitation: 

Key 
attribute 

Sub-attribute 

Baseline Current Conditions 

Trajectory Score 
Description 

Star 
Rating 

Description 
Star 

Rating 

Absence of 
Threats 

Contamination Unable to assess N/A Unable to assess N/A N/A N/A 

Invasive species 

Direct invasive species 
drivers, high in degree on-

site with medium 
management practices 

implemented. -Network 
features 26 globally 

recognized Alien Invasive 
Species (AIS) including 

Solanum campylacanthum, 
Lantana camara, Cassytha 

filiformis, Leucaena 
leucocephala, 

Mesosphaerum suaveolens, 
and Prosopis juliflora. 

2.Alien and invasive species 
(both plant and animal) are 
identified as a pre-existing 

and ongoing threat. Invasive 
weeds are present within 

1 star 

Flora: Eight invasive plant taxa 
were confirmed within SDR 

monitoring blocks, comprising 
71 of 2,059 individuals 
recorded (3.4% relative 

abundance). Invasive species 
occurred in 9 of 14 blocks 

(64.3%), indicating a 
moderately widespread rather 

than strictly localized 
distribution. Leucaena 

leucocephala is the dominant 
invasive taxon (60.6% of 

invasive records, present in 4 
blocks with reproductive 
populations), followed by 
Lantana camara (16.9%, 7 

blocks) and Senna siamea and 
Cassytha filiformis (11.3% 

each). No systematic control or 

1 star Improving 2 
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construction zones prior to 
clearing 

eradication programme was 
evident in the dataset, and the 

reproductive, multi-block 
presence of these species 

represents an ongoing invasion 
risk despite the comparatively 

low overall relative 
abundance. 

Avian: One invasive bird 
species, the House Crow 
(Corvus splendens), was 

recorded once (three 
individuals). No other invasive 

bird species were detected. 

Herpetofauna: No invasive 
amphibian or reptile species 

were recorded during baseline 
or monitoring surveys, with 
native species continuing to 
dominate the assemblage." 

Over-utilisation 

Prior to rehabilitation, the 
landscape experienced 

moderate  over-utilisation 
through agricultural 

conversion, timber extraction 
and unsustainable 

2 stars 

The focal site is on a rising 
trajectory. After bottoming out 

in 2021–2022 it shows 
measurable recovery — woody 
class area 722.1→815.3 ha, 

CPLAND 49.7→56.9, LPI 32.7

3 stars Improving 6 
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harvesting of biological 
resources , including Milicia 

excelsa, Hymenaea 
verrucosa, Manilkara sulcata 
and Combretum schumannii, 
all of which were subject to 
illegal logging and firewood 
collection. Local communities 

also harvested 
approximately 50 plant 

species for medicinal 
purposes, while bushmeat 

hunting, snaring and 
trapping were common. 

Reptiles such as pythons and 
monitor lizards were 

frequently killed to protect 
livestock. Large areas of 

native forest were converted 
to cropland, followed by 

complete surface stripping 
associated with mining 

operations. Remote sensing 
shows woody cover became 
highly subdivided and core-

depleted during the 
mining/active-rehabilitation 

phase — mean patch area 

→60.3, and all six spectral 
indices recovering. The over-
utilisation drivers are being 
actively removed (mining 
ended, controlled access, 

patrols), so pressure is 
genuinely declining even 

though structure is still poor.  

Transect surveys and 
vegetation monitoring 

recorded only isolated cut 
stumps and minor wood 
collection within restored 

blocks, with no evidence of 
widespread illegal logging or 
commercial harvesting. This is 

also because the area was 
cleared of all vegetation due to 
mining actiivities and it is in the 

early stages of recovery. 
Routine site patrols and 
controlled access have 

substantially reduced over-
utilisation from grazing." 
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61.8→15.7 ha (-74.6%), 
mean core area 59.1→14.4 
ha (-75.6%), woody class 
area 1174.4→815.3 ha (-
30.6%), CPLAND 85.3→

56.9, LPI 88.8→60.3; edge 
density +48.0%. Represents 

extensive direct over-
utilisation footprint. 

Collectively, these pressures 
resulted in extensive over-
utilisation of both flora and 

fauna across the landscape." 

Other degradation 
drivers 

Prior to restoration, the 
landscape experienced 
extensive degradation 

resulting from long-term 
farming, shifting cultivation 
and habitat fragmentation. 

Large areas had been 
converted to agricultural 

land, with remnant of 
Anacardium occidentale and 

Mangifera indica trees 
indicating previous land use. 

Ongoing extraction of 
firewood and other natural 

1 star 

A wildfire in January 2025 
affected approximately 30–

40% of the older rehabilitation 
areas (Blocks 1011–1016). 

Differenced Normalized Burn 
Ratio (dNBR) analysis 

indicated moderate to high 
burn severity within the 

affected portions, resulting in 
localized loss of vegetation 

cover and temporarily slowing 
ecological recovery in these 
blocks. Outside the burned 

areas, vegetation continued to 

1 star Improving 2 
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resources further reduced 
habitat quality and 

ecological resilience. 
Although the Buda Forest 

reference ecosystem shows 
evidence of selective 

historical logging, it exhibits 
little evidence of recurrent 

fire or livestock grazing. 
Intact forest structure 

provides greater resistance 
to drought and fire 

disturbance than degraded 
landscapes. 

recover under ongoing 
rehabilitation management. 

Additional degradation 
pressures include localized 

over-utilisation of regenerating 
vegetation and minor erosion 

along accessible edges 
additionally rehabilitation 

maintenance had halted, thou 
routine monitoring using 

drones and forest patrols, 
elimination of on site grazing 

were implemented to mitigate 
these pressures; however, 
direct degradation drivers 

remain evident and continue to 
influence ecosystem recovery. 

Physical 
conditions 

Substrate physical 
conditions (both 
abiotic and biotic 

components) 

Native soils (SMU 2b) are 
characterised by reddish-

brown sandy loam to sandy 
clay loam developed on 

highly weathered coastal 
dune sands. Topsoils (0–15 

cm) typically contain 87–
95% sand and 5–12% clay, 

with the clay fraction 
dominated by kaolinite. 

2 stars 

Rehabilitation has 
substantially improved the 

physical condition of the 
substrate, although it remains 
distinguishable from the Buda 
Forest reference ecosystem. 

Mining operations 
fundamentally altered the 

original coastal dune 
landforms through excavation 

3 stars Improving 6 
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These well-drained but 
structurally fragile soils are 

naturally susceptible to 
erosion following vegetation 
removal. Under intact forest, 

however, continuous litter 
inputs, root networks and 

stable soil horizons maintain 
favourable physical 

conditions for infiltration, 
nutrient cycling and a 

diversity of below-ground 
fauna. Prior to rehabilitation, 

mining operations had 
fundamentally altered the 
site's substrate physical 

conditions. Topsoil had been 
stripped and stockpiled, the 

original coastal dune 
landforms removed, and the 

substrate reconstructed 
using tailings and replaced 

soil materials. These 
activities disrupted natural 
soil horizons, increased soil 

compaction and bulk density, 
reduced infiltration, and 

removed the litter layer and 

and backfilling. Rehabilitation 
has reconstructed these 

landforms to approximate the 
natural dune topography, 

restoring drainage pathways 
and creating conditions 
suitable for vegetation 

establishment. However, the 
reconstructed landscape 

remains more uniform than the 
naturally heterogeneous dune 
system, resulting in localized 
differences in soil moisture, 
drainage, and microhabitat 
availability that continue to 

influence vegetation 
development. Soil texture is 

dominated by Sandy Clay 
Loam (64%), with a mean clay 
content of 20.56%, compared 
with the predominantly Sandy 

Loam (71%) texture of the 
Buda Forest reference (mean 
clay 16.84%). The higher clay 
content reflects reconstructed 
rehabilitation substrates that 
differ from the naturally loose 
forest soils. Reference forest 
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coarse woody debris that 
support below-ground 

biodiversity. The simplified 
landforms and altered 
substrate limited water 

retention, root penetration, 
and the establishment of 

native vegetation, resulting 
in physical conditions that 
differed substantially from 
those of the Buda Forest 

reference ecosystem. 

soils are generally loose, 
uncompacted sandy loams 
with well-developed litter 

layers and abundant coarse 
woody debris that support 
burrowing fauna including 

caecilians, burrowing skinks 
and fossorial snakes. In 

contrast, rehabilitated soils 
continue to exhibit relatively 
high bulk density (1.86–1.93 
g/cm³) and less-developed 

forest-floor structure, reducing 
habitat suitability for many 
soil-dwelling organisms. 

Topsoil profile development is 
progressing, with areas 

rehabilitated between 2020 
and 2023 showing well-

developed soil horizons, while 
younger rehabilitation blocks 
(2024) have shallower topsoil 
profiles (approximately 34.5 

cm) and are projected to 
require a further 10–15 years 

to approach the structural 
condition of the reference 
forest. Overall, substrate 
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physical properties have 
stabilised sufficiently to 

support vegetation 
establishment and many 

native species, but differences 
in soil texture, compaction and 
profile development indicate 

that recovery remains 
incomplete. 

Substrate 
chemical 

conditions 

The native dunal soils are 
naturally highly weathered 
and moderately acidic (pH 
4.5–6.0) due to ferrolysis. 
These soils are inherently 

nutrient-poor, with very low 
available phosphorus 

(Colwell P <2–4 mg/kg), 
potassium (Colwell K <200 
mg/kg), and sulfur (<0.02 

mg/kg). Soil organic carbon 
(SOC) is naturally low (<1%, 

equivalent to <10 g/kg), 
while cation exchange 

capacity (CEC) is extremely 
low (<3 cmolc/kg), reflecting 

the coarse-textured, 
kaolinite-dominated sandy 

2 stars 

The rehabilitated mine sites 
exhibit soil chemical conditions 
that are broadly comparable to 

those of the Buda Forest 
reference ecosystem, 

indicating substantial recovery 
of soil chemical properties. 

Mean soil pH was 6.11 ± 0.36, 
closely matching the reference 
site (6.00 ± 0.28), while mean 

cation exchange capacity 
(CEC) was 4.97 ± 1.02 cmolc 
kg⁻¹, compared with 5.43 ± 

0.81 cmolc kg⁻¹ in the 
reference ecosystem. Mean 

soil organic carbon (SOC) was 
6.25 ± 2.28 g kg⁻¹ (0.63%), 

with values ranging from 2.52 

4 stars Improving 10 
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substrate. Mining operations, 
including topsoil stripping 
and wash cycles, further 

depleted soil organic carbon 
pools and disrupted nutrient 

retention capacity. 

to 16.74 g kg⁻¹, compared with 
7.23 ± 2.29 g kg⁻¹ (0.72%) in 

the Buda Forest reference site. 
The comparable mean values 

and overlapping variability 
observed across key soil 

chemical properties suggest 
that the rehabilitated 

substrates are approaching the 
chemical characteristics of the 
reference ecosystem, although 
SOC remains slightly lower on 

average. Total soil organic 
carbon stocks across the 438 

ha rehabilitation area are 
estimated at 15,077 Mg C, 
demonstrating substantial 

carbon accumulation following 
mine rehabilitation. Overall, 

the rehabilitated sites exhibit 
soil chemical properties that 

are broadly similar to those of 
the reference forest, while 

continued accumulation of soil 
organic matter is expected to 
further enhance soil fertility 
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and ecosystem resilience over 
time. 

Water chemo-
physical 

conditions 
Unable to assess N/A Unable to assess N/A N/A N/A 

Species 
composition 

Desirable plants, 
fungi and lichens 

A total of 479 vascular plant 
species recorded in the mine 
area (~90% of flora present). 

Vegetation types include 
three grassland communities 

(Imperata cylindrica; 
Hyperthelia 

dissoluta/Eriosema 
glomerata; Panicum 

infestum/Cyperus tenax), 
bushclumps, riverine forest, 
and swamp forest. No fungi 
or lichens mentioned. Then, 
Annihilated Baseline: Native 

flora was fully cleared 
during structural mining 
operations and historical 
agricultural conversions. 

1 star 

Field plot data confirm native 
species account for 88.3% of 

all individuals recorded (1,818 
of 2,059), present across every 
sampled block (14/14, 100% 

frequency), with Kigelia 
africana (143 individuals), 

Megathyrsus maximus (75), 
Eragrostis superba (67), 

Senegalia polyacantha (49) 
and Trema orientale (47) as 

the leading numerical 
contributors. This confirms 

high on-site native dominance 
by individual count. However, 
the calibration metric relevant 
to this sub-attribute, species 

richness relative to the 
reference ecosystem, not on-

site dominance, yields a 
materially lower figure: SDR 

shares only 21 of 101 species 

1 star Improving 2 
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(20.8%) with the Buda Forest 
reference checklist. This gap 
between dominance (88.3%) 
and richness (20.8%) is itself 
diagnostic: it indicates the site 
is being recolonised by a small 

number of highly abundant 
pioneer and disturbance-
tolerant natives (grasses, 
Vachellia/Senegalia spp., 

Trema orientale) rather than 
by a broad cross-section of the 
reference forest's characteristic 

species pool. Two fungal 
species documented (Trametes 

versicolor, Hexagonia 
hydnoides). Net position: 

20.8% richness places SDR in 
the low-intermediate 

calibration band (>5–<25%), 
consistent with a small subset 

of characteristic reference 
species present, 

notwithstanding strong 
numerical dominance of the 

natives that are present. 
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Desirable animals 

"The native coastal forest 
ecosystem supported a 
diverse assemblage of 

vertebrate fauna associated 
with the Buda Forest and 

surrounding habitats. 
Baseline surveys recorded 

approximately 59 bird 
species during the 

Environmental Impact 
Assessment, although 250–

270 bird species were 
considered likely to occur 
within the wider mining 

landscape. Herpetofauna 
surveys documented 20 
reptile species and 15 

amphibian species (10 within 
the proposed mining area 
and a further 5 from the 

Buda Forest edge), reflecting 
a diverse community 

occupying forest, wetland 
and riparian habitats. Mining 
activities removed much of 

the native vegetation 
structure, resulting in the 
local extirpation of many 

2 stars 

Bird surveys recorded 14 of 
101 forest-associated 

reference species (13.9%), 
indicating that the restored 

mine areas remain in the early 
stages of faunal recovery. Only 

1 of 19 Forest-Interior (FF) 
specialists (5.3%) and 1 of 38 
Forest (F) generalists (2.6%) 
were detected. Most forest-

associated birds were 
classified as forest visitors 

rather than resident breeding 
species, while more than 80% 

of the bird community 
consisted of open-habitat and 

generalist species. These 
results indicate that although 
native birds have recolonised 

the rehabilitation areas, 
vegetation structure has not 

yet developed sufficient 
canopy, mid-storey and 

understorey complexity to 
support a characteristic 

resident forest bird community. 

2 stars Improving 2 
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forest-dependent species 
through the loss of nesting, 

shelter and foraging 
habitats. 

Herpetofauna recovery is 
substantially more advanced 

than that of birds. Recent 
surveys recorded 

approximately 25 native 
amphibian and reptile species, 

representing a marked 
increase from the immediate 

post-mining condition. Species 
occupy multiple ecological 
guilds, including terrestrial, 

arboreal, aquatic and fossorial 
habitats, indicating that 

restored habitats are 
supporting increasing 
ecological complexity. 

Threatened species continue to 
occur within rehabilitated 
habitats, demonstrating 

improving habitat suitability. 
Overall, desirable animal 

communities have re-
established but remain 

dominated by early-
successional assemblages. 
Birds show relatively low 
similarity to the reference 
forest, while herpetofauna 
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demonstrate stronger 
recovery. Taken together, the 
rehabilitated areas support a 
subset of characteristic native 

fauna but have not yet 
achieved widespread 

residency of forest-dependent 
species. 

Rare and 
threatened species 

32 species of conservation 
concern recorded. (ESIA 
Report)-24 Trees and 

shrubs, and 8 herbs, grasses 
and climbers. Four globally 
rare plant species recorded: 
Ficus faulkneriana, Bauhinia 

mombassae, Diospyros 
shimbaensis, and 

Combretum sp. nov. aff. 
apiculatum (all associated 

with riverine vegetation). 87 
plant species with some 
rarity status classified as 

species of special concern. 
Two near-threatened 

mammals: Zanzibar lesser 
bushbaby and Silvery 

molerat. Endangered Eastern 

1 star 

Cross-referencing the SDR 
field survey (2,059 individuals) 
against the 34-taxon regional 

rare/threatened species 
reference pool confirms 9 taxa 

present (26.5% richness), 
comprising 8 native species — 

Dalbergia melanoxylon and 
Milicia excelsa being 

numerically dominant (46 and 
18 records respectively) — and 

one non-native Vulnerable 
species (Khaya senegalensis) 

present. Bird surveys recorded 
5 of the 22 threatened or near-
threatened reference species 
(23%), including the Critically 
Endangered Hooded Vulture, 
Tawny Eagle, Crowned Eagle, 

2 stars Improving 6 
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Angolan pied colobus 
monkey and rare Bushytailed 

mongoose in Buda and 
Gongoni forests. Eight bird 

species classified as 
vulnerable or near-

threatened; two endangered 
species: Spotted Ground 
Thrush and East Coast 

Akalat. Six reptile species 
protected under international 

legislation. Extirpated 
Baseline: Total historic loss 

of critical micro-habitats and 
hydrologic tributary 

networks. " 

Pallid Harrier and Zanzibar 
Red Bishop. These species are 
primarily wide-ranging raptors 
and open-country specialists 

rather than resident forest 
birds. Herpetofaunal 

monitoring confirms continued 
persistence of threatened 

amphibians, including 
Hyperolius rubrovermiculatus 

and Afrixalus sylvaticus, 
representing approximately 

29% of the threatened 
reference herpetofauna. 

Collectively, these findings 
indicate that the rehabilitation 

site now supports a small 
subset of the characteristic 
threatened species found 

within the reference 
ecosystem. Recovery is 

ongoing but remains 
substantially below reference 

condition." 

No undesirable 
species 

Historical clearing for 
agriculture and subsequent 
mining disturbance created 

2 stars 
Vegetation surveys across the 
Southern Dune Rehabilitated 

(SDR) site (n=2,059 

3 stars Improving 6 
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favourable conditions for the 
establishment and spread of 
undesirable species across 
the project area. Exotic and 

invasive plants became 
established along disturbed 

ground and agricultural 
boundaries, including 

Lantana camara, Casuarina 
equisetifolia, Gmelina 

arborea, Imperata cylindrica 
and Panicum maximum. 

Remnant agricultural species 
such as Mangifera indica and 

Cocos nucifera were also 
widespread. At the time of 
baseline assessment, no 
systematic mapping or 

eradication programme for 
undesirable species had 

been undertaken, indicating 
that invasive and 

disturbance-associated 
species were likely 

widespread throughout the 
disturbed landscape. 

individuals, 14 monitoring 
blocks) recorded 15 

undesirable plant taxa, 
representing 11.7% of all 

individuals sampled (12.7% 
inclusive of Croton 

megalocarpus, a species 
indigenous to Kenya but 
outside its native coastal 

range). Undesirable abundance 
is concentrated in a small 
number of taxa, Bambusa 

vulgaris (planted, present in all 
14 blocks) and Leucaena 

leucocephala together account 
for 67% of undesirable 

records, rather than being 
diffusely distributed, indicating 
intermediate-to-low ecological 

dominance consistent with a 
3-star rating on the TGBS 

calibration scale. This 
represents measurable 
improvement from the 

baseline, reflecting active 
rehabilitation progress, though 
legacy agricultural remnants 

(Mangifera indica, Anacardium 
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occidentale, Citrus spp.) and 
naturalising ornamentals 

(Syzygium cumini) continue to 
persist at low frequency across 

the site. 

Provenance, 
genetic diversity 

and genetic 
resilience 

Historical agriculture 
substantially depleted the 
natural seed bank, leaving 

only scattered native 
individuals and limited 

natural regeneration. The 
continued dominance of 

agricultural land uses 
reduced the representation 

of locally adapted native 
genotypes and restricted 

natural recruitment, resulting 
in low provenance integrity 

and reduced genetic diversity 
compared with the reference 

ecosystem. 

1 star 

Restoration planting material 
was sourced from eight local 

coastal provenances (Kilifi, 
Kibwezi, Shimba Hills Forest, 

KEFRI, Gazi community 
nurseries, Buda, Gogoni forest, 

and locally collected on-site 
material as reported by 
interviwees and project 

managers), giving restored 
populations ecologically 
appropriate, genetically 

diverse origins. Species-level 
verification supports this: of 

172 nursery-supplied taxa, 49 
are now confirmed established 

in field monitoring plots 
(blocks 1011–1022), spanning 
grassland pioneers to climax 
hardwoods (Milicia excelsa, 

Afzelia quanzensis, Dalbergia 
melanoxylon, Sterculia 

2 stars Improving 6 
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appendiculata, Parkia 
filicoidea, Erythrophleum 

suaveolens). Natural gene flow 
is enhanced by bird-mediated 

seed dispersal from the 
adjacent Buda and Gogoni 
forests, evidenced by 223 
additional recorded taxa 

arriving from non-nursery 
(regenerant) sources. 

However, much restored 
vegetation is young and 
mostly pre-reproductive 

(height classes C1–C3), and 
comprehensive genetic-

diversity/long-term-resilience 
assessments have not yet 

been undertaken; 27 
threatened supplied taxa 

remain unrecorded in plots. 
Genetic diversity and adaptive 

capacity are therefore 
improving but remain below 

reference condition. 

Structural 
Diversity 

All vegetation 
strata 

Prior to restoration, the 
project area had undergone 

extensive agricultural 

1 star 
Height-class data for 1,305 
individually measured stems 

confirm that SDR's vegetation 

2 stars Improving 6 
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conversion followed by 
mineral extraction. Native 

vegetation had largely been 
removed and replaced by 

agricultural crops including 
rice, cassava, maize, coconut, 

mango and guava. Mining 
operations subsequently 

removed topsoil and 
eliminated the remaining 

native vegetation structure. 
The site lacked the 

characteristic forest canopy, 
understorey, shrub and litter 

layers required to support 
native forest biodiversity. 

structure is concentrated in the 
ground/herb (23.8%) and 

shrub/sapling (70.7%) strata, 
with a thin sub-canopy 

presence (5.4%) and 
effectively no canopy stratum 

(0.0%, zero individuals 
recorded in the 10–20m band) 
or emergent stratum (0.1%, a 
single individual). Plot-level 
cover data corroborate this: 

mean canopy cover across 15 
assessed plots is 19.3%, 
roughly two-thirds of the 

corridor's 31.0%. Four of the 
six reference strata (ground, 

shrub, thin sub-canopy, litter) 
are present at low-to-

intermediate similarity to 
reference condition; the canopy 

and emergent strata that 
structurally define the 

Buda/Gongoni reference 
forests remain absent. 

All trophic level 
Prior to restoration, 

extensive agricultural 
conversion had already 

1 star 
Restoration has re-established 
multiple trophic levels across 
the rehabilitated mine areas. 

2 stars Improving 6 
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simplified the native food 
web through the loss of 

forest habitat, reduction of 
large mammals, hunting 

pressure and fragmentation. 
Subsequent mining removed 
virtually all vegetation and 

topsoil, eliminating the 
primary producer base and 

associated decomposer 
communities. The loss of 
vegetation resulted in the 
collapse of higher trophic 

levels, leaving little capacity 
to support herbivores, 

predators or apex 
consumers. 

Diverse native vegetation now 
provides a functioning primary 
producer base through trees, 
shrubs, herbs, grasses and 

climbers. Flowering and 
fruiting plants support 
pollinators and seed 

dispersers, while accumulating 
litter supports decomposer 

communities and soil 
organisms. Bird communities 

include granivores, 
insectivores, nectarivores and 

several predatory species, 
although the assemblage 

remains dominated by open-
country and disturbance-

associated guilds. Large forest 
frugivores and specialist 

canopy species remain scarce, 
indicating that higher trophic 
interactions characteristic of 

mature forest are still 
developing. Herpetofaunal 

assemblages include 
insectivorous amphibians and 
reptiles, predatory snakes and 

larger carnivorous reptiles, 
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demonstrating that several 
consumer trophic levels have 

become re-established. 
Overall, primary producers, 

primary consumers, secondary 
consumers, tertiary consumers 
and decomposer functions are 
present, but trophic complexity 
remains intermediate relative 
to the reference ecosystem. 

Spatial mosaic 

Prior to restoration, the 
project landscape had been 

transformed into a 
fragmented mosaic of 

cultivated land, grasslands, 
fallows, bushclumps and 
isolated forest patches. 

Riverine and swamp forests 
persisted only along 

drainage lines, while the 
surrounding landscape was 
dominated by agricultural 

land uses. 

1 star 

The Biodiversity Corridor 
supports a heterogeneous and 
increasingly connected mosaic 

of habitats that closely 
resembles the reference 
ecosystem. Closed forest 

patches, woodland, riparian 
vegetation, grassy glades and 
wetland-associated habitats 
collectively provide a broad 

range of ecological niches for 
native flora and fauna. 

Vegetation structure varies 
naturally across the corridor, 
with canopy cover ranging 
from 0% to 95%, reflecting 
transitions between forest 

4 stars Improving 10 
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interior, woodland edges, 
riparian habitats and 

previously disturbed areas. 
This structural variation 

supports habitat diversity 
while maintaining ecological 
connectivity across much of 
the corridor. Localized areas 

influenced by historical 
agriculture, invasive species 

and former orchard plantings 
remain evident, particularly 

along corridor edges. 
Consequently, management 

continues to focus on 
expanding closed-canopy 

forest and reducing 
disturbance-associated 

patches. Overall, the 
Biodiversity Corridor displays a 

spatial arrangement of 
habitats that is substantially 

similar to the reference forest, 
although full landscape 

consolidation and natural self-
organisation have not yet been 

achieved. 
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Ecosystem 
Function 

Productivity/ 
cycling 

Unable to assess N/A Unable to assess N/A N/A N/A 

Habitat & 
interactions 

Unable to assess N/A Unable to assess N/A N/A N/A 

Resilience & 
recruitment 

Vegetation stockpiles for 
rehabilitation retained 

residual seed bank material 
used for restoration. 

However, the long history of 
repeated slash-and-burn 
agriculture had already 

substantially compromised 
seed bank resilience within 
the agricultural footprint by 

repeatedly eliminating native 
propagule sources. Mining 
operations then eliminated 
residual seed bank capacity 
entirely through deep soil 

excavation, with seed banks 
annihilated by substrate 

inversion to depths 
exceeding the viable seed 

bank horizon. Recruitment of 
native species was therefore 
dependent on dispersal from 
surrounding intact habitats 

1 star 

The Southern Dune 
rehabilitation site 

demonstrates measurable, 
though still developing, 

ecosystem resilience through 
the establishment and natural 

recruitment of indigenous 
vegetation. Vegetation surveys 

recorded indigenous species 
across multiple life stages, 

from seedlings and saplings 
(C1–C3) to established trees, 
indicating that recruitment is 
occurring beyond the original 

planted stock. Natural 
regeneration was recorded for 
numerous indigenous species, 

including Piliostigma 
thonningii, Annona 

senegalensis, Albizia 
adianthifolia, Parkia filicoidea, 
Flacourtia indica, Antidesma 

venosum, Sorindeia 

2 stars Improving 6 
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rather than in-situ 
regeneration at the start of 

the restoration period. 

madagascariensis, 
Commiphora africana and 

Canthium glaucum. 
Recruitment was also 

observed for conservation-
priority species such as 

Manilkara sulcata, Dialium 
orientale and Inhambanella 

henriquesii, demonstrating that 
characteristic native species 
are establishing successive 
generations within the site. 

The site's resilience has been 
tested by a natural 

disturbance. A wildfire in 
January 2025 affected 

approximately 30–40% of the 
older rehabilitation areas 

(Blocks 1011–1016). 
Differenced Normalized Burn 

Ratio (dNBR) analysis 
indicated moderate to high 

burn severity within the 
affected blocks, resulting in 

localized vegetation loss and a 
temporary reduction in 

recovery rates. However, 
vegetation recovery continued 
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in unaffected areas under 
active rehabilitation 

management, we also noted 
some spp like Acacia that were 

burnt were regenerating. 

External 
Exchanges 

Landscape flows 

Historic agriculture 
fragmented the landscape, 
while mining created large 
areas of bare ground that 

interrupted wildlife 
movement, seed dispersal 

and hydrological 
connectivity. Open mining 

pits acted as major barriers 
to landscape connectivity, 

substantially reducing 
ecological exchange 

between adjacent forest 
patches. 

1 star 

The rehabilitated mine site is 
progressively re-establishing 

ecological exchanges and 
landscape flows with the 

surrounding environment. The 
Mukurumudzi River maintains 

hydrological connectivity 
between the Shimba Hills, the 

rehabilitation area and 
downstream coastal 

ecosystems, while restored 
wetlands, riparian habitats and 
indigenous vegetation provide 
continuous pathways for the 
movement of water, wildlife 
and plant propagules across 

the broader landscape. 
Landscape metrics derived 

from remote sensing 
demonstrate increasing 
consolidation of woody 

vegetation between 2023 and 

3 stars Improving 10 
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2025, with increases in 
Largest Patch Index (LPI) and 

Core Landscape Area 
(CPLAND), indicating 

improving connectivity 
between restored habitats and 

adjacent natural vegetation. 
Although patch isolation 

remains greater than in the 
reference forests, these 

improvements indicate that 
ecological flows are 

progressively being restored. 
Bird communities play a key 
role in facilitating landscape 
flows. Frugivorous species, 
including Fischer's Turaco, 

Trumpeter Hornbill and 
Crowned Hornbill, together 
with bats and other mobile 
fauna, disperse seeds from 
surrounding forests into the 
rehabilitation area. This is 

reflected in the natural 
recruitment of indigenous 

species that were not solely 
derived from planting, with 

vegetation surveys recording 
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seedlings and saplings (C1–
C3) of characteristic native 

species establishing within the 
restored landscape. These 

observations demonstrate that 
plant propagules are moving 

naturally between the 
surrounding Buda and 

Gongoni Forests and the 
rehabilitation site, contributing 

to ongoing colonisation, 
recruitment and ecological 
recovery. Large mammals, 
including African buffalo, 

together with diverse 
herpetofauna, have also been 

recorded moving through 
restored habitats, 

demonstrating that the 
rehabilitation area is 

functioning as part of a wider 
ecological network rather than 
as an isolated restoration site. 

Overall, landscape flows 
between the rehabilitation 
area and the surrounding 

ecosystems are recovering and 
are evident across 
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hydrological, faunal and plant 
dispersal processes, although 

connectivity and ecological 
exchange remain intermediate 

relative to the reference 
ecosystem. 

Intraspecific gene 
flows 

Mining operations reduced 
the in-situ gene pool to near 

zero within the mined 
landscape. Native vegetation 

was almost entirely 
removed, leaving only 

isolated propagule sources 
from surrounding forests. 
Gene flow was therefore 
largely interrupted and 

limited to occasional external 
inputs from adjacent forest 
remnants and restoration 

seed collections. 

1 star 

There is increasing potential 
for genetic exchange between 
the rehabilitation site and the 
surrounding landscape. The 
site is positioned between 

Buda Forest, Gongoni Forest 
and the wider Shimba Hills 

ecosystem, allowing continued 
movement of mobile 
pollinators and seed 

dispersers such as birds, bats 
and insects. Restoration has 

substantially increased native 
plant diversity through 

planting programmes using 
locally sourced seed material, 

while adjacent forest remnants 
continue to provide external 

propagules. However, much of 
the restored vegetation 

remains relatively young and 

1 star Improving 2 
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many planted trees have not 
yet reached reproductive 
maturity. Consequently, 

although dispersal vectors are 
present and opportunities for 
pollen and seed movement 

exist, there is currently limited 
evidence that self-sustaining 

interbreeding populations 
comparable to the reference 

forest have been re-
established. Gene flow is 
therefore improving but 

remains well below reference 
condition. 

Habitat links 

Historic agricultural 
conversion fragmented the 

landscape, while subsequent 
mining removed vegetation 

and severed habitat 
continuity across the project 
area. Riparian habitats and 

forest patches became 
isolated, greatly reducing 

habitat links for forest-
dependent species despite 
the continued presence of 

1 star 

Remote sensing analyses 
indicate increasing structural 
connectivity since 2023, with 
woody vegetation expanding 

from 722.1 ha to 815.3 ha, 
CPLAND increasing from 49.7 

to 56.9%, and the Largest 
Patch Index increasing from 

32.7 to 60.3, indicating 
renewed consolidation of 

woody habitat. Mean woody 
patch area and core area have 

2 stars Improving 6 
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regional hydrological 
connections. 

also increased to 15.7 ha and 
14.4 ha, respectively, 

demonstrating progressive 
development of larger and 
more internally connected 

habitat patches. Although the 
mean Euclidean Nearest 

Neighbour Distance (ENN) of 
41.8 m indicates that woody 
patches remain more isolated 

than those of the reference 
forests, the relatively short 

inter-patch distances, together 
with the site's direct adjacency 

to the Biodiversity Corridor 
and surrounding natural forest, 
provide functional habitat links 
for a proportion of mobile taxa, 

including birds, bats, 
pollinating insects and small 

mammals. Connectivity 
therefore exceeds the highly 

fragmented post-mining 
condition but remains well 

below the structural continuity 
of the reference ecosystem, 
supporting habitat links for 

some, rather than most, 
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characteristic species. Avian 
habitat-link indicators remain 

limited, with only 2 of 28 
characteristic habitat-link 
species recorded, and no 

resident populations of large 
forest frugivores or hornbills. 

The early-successional 
vegetation has not yet 

developed the mature canopy 
structure and fruit resources 

required to support these key 
connector species. Overall, 
habitat links are developing 
but remain at an early stage 

relative to the reference 
ecosystem. 
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Ecosystem Integrity – Biodiversity Corridor: 

Key 
attribute 

Sub-attribute 

Baseline Current Conditions 

Trajectory Score 
Description 

Star 
Rating 

Description 
Star 

Rating 

Absence of 
Threats 

Contamination Unable to assess N/A Unable to assess N/A N/A N/A 

Invasive species 

Direct invasive species 
drivers, high in degree on-

site with medium 
management practices 

implemented. -Network 
features 26 globally 

recognized Invasive Species 
(IS) including Solanum 

campylacanthum, Lantana 
camara, Cassytha filiformis, 

Leucaena leucocephala, 
Mesosphaerum suaveolens, 

and Prosopis juliflora. 
2.Alien and invasive species 
(both plant and animal) are 
identified as a pre-existing 

and ongoing threat. 

1 star 

Flora: The Biodiversity Corridor 
supports established invasive 

plant populations, but invasion 
is highly localized rather than 

widespread. Lantana camara is 
the principal invasive species, 

together with Cassytha 
filiformis, a native parasitic 

species that behaves 
invasively by smothering host 

vegetation. Together these 
two species, plus a single 

record of Mimosa pigra (plot 
BC42, a species of recognised 

high global invasion risk 
warranting priority verification 

and removal), comprise 85 
individuals — 1.2% of all 

classified individuals — and 
occur in 25 of 60 sampled 

3 stars Improving 10 
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plots (41.7%). Mean invasive 
plant cover across 175 plot-
level measurements is 4.3%; 
135 measurements (77.1%) 

recorded <5% invasive cover, 
28 (16.0%) recorded 5–20%, 
and 12 (6.9%) exceeded 20% 

(maximum 60%). Invasive 
presence is concentrated in a 

distinct minority of plots rather 
than distributed corridor-wide. 

Leucaena leucocephala, a 
significant invasive contributor 
at the SDR site, is not present 

in the corridor dataset. 

Avian: Invasive birds were 
almost absent, with only a 
single record of two House 

Sparrows (Passer domesticus) 
at the settlement edge and no 

evidence of breeding 
populations within the 

corridor. 

Over-utilisation 

Prior to restoration, the 
landscape experienced 

extensive over-utilisation 
through agricultural 

2 stars 

Direct over-utilisation drivers 
are low in number, although 
some remain intermediate in 
degree, particularly localized 

3 stars Improving 6 
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conversion, timber extraction 
and unsustainable 

harvesting of biological 
resources. Large areas of 

native forest were converted 
to cropland, 

illegal charcoal production and 
selective harvesting along the 
community boundary. These 

pressures are confined to 
limited areas and are actively 
managed through formal site 

protection and routine 
monitoring. The Biodiversity 

Corridor is under formal 
protection and supports a 

diverse assemblage of 
indigenous timber species, 
including Milicia excelsa, 
Dalbergia melanoxylon, 

Brachylaena huillensis, Afzelia 
quanzensis, Khaya anthotheca, 

Hymenaea verrucosa and 
Manilkara sulcata. These 

species remain vulnerable to 
illegal harvesting because of 
their commercial value. Field 

assessments recorded 
localized charcoal kilns and cut 
tree stumps, particularly along 

the boundary between the 
Biodiversity Corridor and 
neighbouring community 
lands. These observations 
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indicate that illegal charcoal 
production and selective tree 

harvesting continue to occur in 
accessible edge areas. 

Other degradation 
drivers 

Prior to restoration, the site 
was affected by an 

intermediate to high number 
and degree of direct 

degradation drivers. Long-
term agricultural use and 

shifting cultivation had 
substantially altered natural 

ecosystem processes, 
resulting in fragmented 

habitat, disturbed soils and 
an altered fire regime. 
Deliberately set fires 
associated with land 
preparation and edge 

management increased the 
frequency of anthropogenic 
fire beyond natural levels, 
while vegetation clearing 

reduced ecosystem 
resilience. These degradation 

drivers operated across 
much of the landscape with 

1 star 

The Biodiversity Corridor is 
currently affected by an 

intermediate number and 
degree of direct degradation 

drivers. The principal 
remaining degradation driver is 

an inappropriate fire regime, 
with evidence from remote 

sensing identifying a localized 
fire event in January 2025 

affecting the early 
rehabilitation blocks. Although 
anthropogenic fires continue to 

occur, they are spatially 
restricted and do not affect 

most of the corridor. Compared 
with the historical condition, 
the frequency and extent of 

damaging fires have declined 
following formal site 

protection, active rehabilitation 
and management measures. 

Remote sensing indicates 

2 stars Improving 6 
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limited management 
measures in place. 

continued recovery of woody 
vegetation structure and 

ecosystem condition, 
demonstrating that 

degradation drivers are no 
longer preventing ecosystem 
recovery across most of the 

site.However, localized fire risk 
and edge-related disturbance 
remain and continue to require 

management. 

Physical 
conditions 

Substrate physical 
conditions (both 
abiotic and biotic 

components) 

Native soils (SMU 2b) consist 
of reddish-brown sandy 
loam to sandy clay loam. 

Topsoils (0–15 cm) have a 
sand content of 87%–95% 

and clay content of 5%–
12%. The clay fraction is 

dominated by kaolinite with 
low inherent salinity, making 

the soil matrix highly 
erodible and prone to severe 

rill/gully erosion when 
vegetation is cleared and the 

surface is mechanically 
disturbed. 

2 stars 

The Biodiversity Corridor 
exhibits substrate physical 

conditions that closely 
resemble those of the Buda 
Forest reference ecosystem. 
Soil texture is dominated by 
Sandy Loam (78%), closely 

matching the reference forest 
(71% Sandy Loam). Mean clay 

content (15.18%) is very 
similar to that of the reference 

(16.84%), indicating strong 
convergence in substrate 

texture and physical structure. 
The loose, well-drained soils 

support a forest-floor 

4 stars Improving 10 
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environment characterised by 
litter accumulation, 

decomposing woody debris 
and microhabitats suitable for 

burrowing reptiles, amphibians 
and soil invertebrates. These 
physical conditions provide 

favourable environments for 
root development, infiltration, 

nutrient cycling and 
recruitment of native 

vegetation, while also 
supporting characteristic 

below-ground fauna. Although 
portions of the corridor have 

experienced historical 
agricultural disturbance, 

current substrate properties 
closely resemble those of the 

reference forest, indicating that 
physical recovery has largely 

been achieved. Overall, 
substrate physical conditions 
fall within the intermediate to 

high range of the reference 
ecosystem and are capable of 

supporting the growth, 
recruitment and persistence of 
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many characteristic native 
species and ecological 

processes. 

Substrate 
chemical 

conditions 

The native dunal soils are 
naturally highly weathered 
and moderately acidic (pH 
4.5–6.0) due to ferrolysis. 
These soils are inherently 

nutrient-poor, with very low 
available phosphorus 

(Colwell P <2–4 mg/kg), 
potassium (Colwell K <200 
mg/kg), and sulfur (<0.02 

mg/kg). Soil organic carbon 
(SOC) is naturally low (<1%, 

equivalent to <10 g/kg), 
while cation exchange 

capacity (CEC) is extremely 
low (<3 cmolc/kg), reflecting 

the coarse-textured, 
kaolinite-dominated sandy 

substrate.                                                                                                    

2 stars 

The Biodiversity Corridor also 
exhibits soil chemical 

properties that are broadly 
comparable to those of the 
Buda Forest reference site. 
Mean soil pH (5.94) closely 

matches the reference (6.00), 
while mean CEC (4.93 

cmolc/kg) is only slightly lower 
than the reference value (5.43 
cmolc/kg). The mean C ratio 

(11.9) is almost identical to the 
reference (11.6), indicating 

that nutrient cycling processes 
are functioning similarly to the 

natural forest. Mean SOC is 
6.57 g/kg (0.66%) (range 

1.98–17.83 g/kg), compared 
with 7.23 g/kg (0.72%) in the 

reference forest. Although 
slightly lower overall, SOC 
levels indicate considerable 

recovery of soil organic matter. 
The broader range observed 

4 stars Improving 10 
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across sampling locations 
reflects spatial variation in 

vegetation establishment and 
litter accumulation, with some 

sections of the corridor 
recovering more rapidly than 

others. Overall, the biodiversity 
corridor demonstrates stable 
soil chemical processes that 

closely resemble those of the 
reference ecosystem. Minor 

differences remain in soil 
organic carbon and cation 

exchange capacity, but these 
are consistent with an 

ecosystem still progressing 
towards full recovery.  

Water chemo-
physical 

conditions 
Unable to assess N/A Unable to assess N/A N/A N/A 

Species 
composition 

Desirable plants, 
fungi and lichens 

A total of 479 vascular plant 
species recorded in the mine 
area (~90% of flora present). 

Vegetation types include 
three grassland communities 

(Imperata cylindrica; 
Hyperthelia 

1 star 

Field plot data confirm native 
species account for 90.1% of 

all individuals recorded (6,153 
of 6,827), present across every 

sampled plot (60/60, 100% 
frequency), with Annona 

senegalensis (255 individuals), 

3 stars Improving 10 
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dissoluta/Eriosema 
glomerata; Panicum 

infestum/Cyperus tenax), 
bushclumps, riverine forest, 
and swamp forest. No fungi 

or lichens mentioned.                           

Hyphaene compressa (245), 
Margaritaria discoidea (112), 

Parkia filicoidea (100) and 
Paramacrolobium coeruleum 
(165 combined) as leading 

contributors. Unlike SDR, this 
dominant assemblage already 

includes closed-canopy 
reference species 

(Paramacrolobium coeruleum, 
Margaritaria discoidea) 

alongside pioneers, indicating 
a more structurally advanced 
native community. Richness 

relative to the reference 
ecosystem, the calibration-

relevant metric, corroborates 
this: the corridor shares 63 of 
101 Buda-checklist species 
(62.4%), and independently, 
87 of the broader 174-taxon 

Buda+Gongoni reference pool 
(50.0%), two separately-

sourced calculations 
converging on the same 
conclusion. 28 distinct 

threatened/near-threatened 
taxa were confirmed present 
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via direct IUCN-status cross-
match of the field records.  Net 
position: 50.0–62.4% richness 
places the corridor firmly in the 
">50%, substantial proportion 
of the site" calibration band, 

with native dominance (90.1%) 
and richness both converging 

on a consistent, well-
supported conclusion, a 

materially stronger evidentiary 
position than SDR, where 
dominance and richness 

diverge sharply. 

Desirable animals 

Approximately 110 mammal 
species known from the 

region; 10 confirmed on site, 
16 reported by villagers. 59 
bird species observed during 
EIA; 250–270 estimated to 

occur in the mining area.   

20 reptile species confirmed 
on site. 10 amphibian 

species collected in the 
proposed mining area; 

further 5 from the edge of 
Buda forest. Herpetofauna-

2 stars 

The Biodiversity Corridor 
supports a substantially richer 
and more characteristic forest 

bird community than the 
rehabilitated mine areas. 

Surveys recorded 54 of 101 
forest-associated reference 

species (53.5% retention). The 
forest-dependence profile 

closely resembles that of the 
Buda Forest reference 

ecosystem, with 6 of 19 
Forest-Interior (FF) specialists 

3 stars Improving 6 
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Combined Mukurumudzi 
Dam sites: 29 species (9 

reptiles: 8 lizard, 1 snake; 20 
amphibians: all frogs). By 
site: Miembeni = 19 spp; 

Maumba/Nguluku = 18 spp; 
Dam-site = 17 spp; TSF-

Vumbu = 21 spp. Amphibian 
richness (TLS): TSF-Vumbu = 
14 spp; Miembeni = 12 spp; 
Maumba/Nguluku = 11 spp; 

Dam-site = 12 spp. 

(31.6%) and 18 of 38 Forest 
(F) generalists (47.4%) 

recorded. Characteristic forest 
species include Fischer's 
Turaco (Tauraco fischeri), 

Green Barbet (Stactolaema 
olivacea) and Plain-backed 

Sunbird (Anthreptes 
reichenowi), while abundant 

forest generalists include Olive 
Sunbird (Cyanomitra olivacea), 
Little Greenbul (Eurillas virens) 
and Yellow-rumped Tinkerbird 
(Pogoniulus bilineatus). Unlike 
the rehabilitated mine areas, 
the corridor supports resident 
forest bird assemblages rather 
than predominantly transient 
or visiting species, indicating 
that the habitat is functioning 

as a genuine forest ecosystem. 
Herpetofauna surveys 

recorded 29 native species 
across the Mukurumudzi 

landscape (9 reptiles and 20 
amphibians). Individual 

sampling locations supported 
between 17 and 21 species, 
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while amphibian richness 
ranged from 11 to 14 species 
per site. Species from aquatic, 

terrestrial, arboreal and 
fossorial functional groups 

were represented throughout 
the corridor, demonstrating 

that a wide diversity of habitat 
niches has been restored and 

maintained. Overall, the 
Biodiversity Corridor supports 
a substantial proportion of the 

characteristic native fauna 
found within the reference 
ecosystem. Bird richness 

exceeds 50% of the reference 
community, forest specialists 

are well represented, and 
herpetofauna exhibit high 

species richness and functional 
diversity. The corridor 

functions as resident habitat 
for multiple forest-dependent 
taxa and continues to facilitate 

faunal recolonisation. 

Rare and 
threatened species 

Four globally rare plant 
species recorded: Ficus 

1 star Field survey data (6,827 
classified individuals across 60 

4 stars Improving 10 
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faulkneriana, Bauhinia 
mombassae, Diospyros 

shimbaensis, and 
Combretum sp. nov. aff. 

apiculatum (all associated 
with riverine vegetation). 87 

plant species with some 
rarity status classified as 

species of special concern. 
Two near-threatened 

mammals: Zanzibar lesser 
bushbaby and Silvery 

molerat. Endangered Eastern 
Angolan pied colobus 

monkey and rare Bushytailed 
mongoose in Buda and 

Gongoni forests. Eight bird 
species classified as 
vulnerable or near-

threatened; two endangered 
species: Spotted Ground 
Thrush and East Coast 

Akalat. Six reptile species 
protected under international 

legislation. 

plots) confirms 31 unique rare 
and threatened plant taxa 

present within the Biodiversity 
Corridor — 2 Endangered, 23 

Vulnerable, 6 Near Threatened 
(91% richness). We also had 
13 additional species on the 

regional RETS priority register.  
Ancistrocladus 

robertsoniorum, Mkilua 
fragrans, Manilkara sulcata, 

and Brackenridgea 
zanguebarica are the most 

frequently recorded 
threatened taxa, indicating 

self-sustaining reproductive 
populations rather than 

isolated relict individuals. This 
result confirms the corridor's 
function as a principal refugia 
for conservation-priority flora. 
Bird surveys recorded 8 of the 

22 threatened or near-
threatened reference species 
(36%), including the Critically 
Endangered Hooded Vulture, 

Southern Banded Snake-
Eagle, Fischer's Turaco, Plain-
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backed Sunbird and several 
additional forest-associated 

conservation-priority species. 
Most threatened species 

recorded are resident forest 
birds, indicating that the 

corridor functions as suitable 
habitat rather than merely a 

movement pathway. 
Herpetofaunal surveys -Both 
regionally known threatened 
amphibians were confirmed 

present: the Shimba Hills Reed 
Frog (Hyperolius 

rubrovermiculatus, 
Endangered) and the Shimba 

Hills Spiny Reed Frog 
(Afrixalus sylvaticus, 

Vulnerable), representing 2 of 
2 known threatened frog taxa 

(100%). Overall, the 
Biodiversity Corridor supports 

a substantial diversity of 
characteristic rare and 

threatened species and 
represents one of the principal 

refugia for conservation-
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priority biodiversity within the 
restored landscape. 

No undesirable 
species 

Historical agricultural 
clearing and prolonged 

cultivation created 
favourable conditions for the 

establishment and 
persistence of undesirable 
plant species. Disturbed 

soils, repeated vegetation 
clearing and agricultural 

management promoted the 
spread of exotic and 
naturalised species, 

particularly along cultivated 
fields, settlement edges and 

access routes. Common 
undesirable species included 

Casuarina equisetifolia, 
Gmelina arborea, Mangifera 
indica and Cocos nucifera. 

Overall, undesirable species 
occurred at high to 

intermediate levels of 
relative abundance, 

reflecting the site's history of 

2 stars 

Vegetation surveys across the 
Biodiversity Corridor (60 plots; 

6,827 classified individuals) 
recorded 60 undesirable plant 
taxa, representing 9.9% of all 
individuals sampled. Although 
undesirable species occurred 
in 46 of the 60 plots (76.7%), 
they exhibited low ecological 
dominance, with most records 
comprising legacy agricultural 
and naturalised species rather 
than aggressive invasive taxa. 

Anacardium occidentale, 
Mangifera indica and 

Eucalyptus spp. together 
accounted for the majority of 

undesirable plant records, 
reflecting the corridor's history 

of smallholder cultivation 
rather than widespread 
biological invasion. Field 
observations recorded 

seedlings and saplings of 
former agricultural species, 

3 stars Improving 6 
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agricultural disturbance and 
habitat modification. 

particularly Mangifera indica, 
in localized disturbed areas, 

indicating ongoing 
regeneration from historical 
plantings. However, these 

species remain largely 
confined to edge habitats and 

previously cultivated areas and 
have not become ecologically 

dominant within the recovering 
native forest. Continued 
monitoring and targeted 

control of juvenile individuals 
will help prevent further 
spread into regenerating 

indigenous forest. Avifaunal 
surveys further demonstrate 

ecological recovery. 
Disturbance-indicator species 
accounted for approximately 
26% of recorded individuals, 

while approximately 74% 
comprised forest-associated 
and other native bird species. 
No undesirable bird or other 

faunal species were 
numerically dominant, 

indicating that native fauna 
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continue to characterize the 
ecosystem. Overall, 

undesirable species occur at 
intermediate to low levels of 
ecological dominance (less 

than 25% relative abundance) 
and are not preventing the 

establishment, persistence or 
continued development of a 
characteristic native coastal 

forest ecosystem. 

Provenance, 
genetic diversity 

and genetic 
resilience 

Historical agriculture 
substantially depleted the 
natural seed bank, leaving 

only scattered native 
individuals and limited 

natural regeneration. The 
continued dominance of 

agricultural land uses 
reduced the representation 

of locally adapted native 
genotypes and restricted 

natural recruitment, resulting 
in low provenance integrity 

and reduced genetic diversity 
compared with the reference 

ecosystem. 

1 star 

Cross-referencing the 
corridor's naturally-

regenerating native species 
against the Buda Intact Forest 
reference site shows 52 of 85 

species-resolved native 
reference taxa (≈61%) present 

in the corridor, including 
several IUCN-threatened 
canopy species recruiting 
naturally rather than only 

early-successional generalists. 

4 stars Improving 10 
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Structural 
Diversity 

All vegetation 
strata 

Prior to restoration, native 
forest structure had been 
largely removed in some 

fragments through 
agricultural conversion. 

Some other fragments were 
intact and had not been 

converted to farmland and 
were maintained as so. 

These are the sections with 
more intact vegetation 

strata, I areas where the site 
was dominated by cultivated 

crops including cassava, 
maize, coconut, mango and 
guava, resulting in the loss 
of most characteristic forest 
strata. Vegetation structure 

was simplified, with only 
isolated trees and ground 
vegetation remaining, and 
the ecosystem no longer 

resembled the multi-layered 
structure of the reference 

coastal forest. 

1 star 

Height-class data from 4,501 
individually measured stems 

demonstrate that the 
Biodiversity Corridor now 

supports all six characteristic 
vegetation strata present in 

the reference ecosystem, 
including emergent, canopy, 

sub-canopy, shrub, herbaceous 
ground and litter layers. The 

presence of canopy (8.4%; 379 
individuals) and emergent 

trees (4.8%; 217 individuals) 
indicates continued vertical 
structural development and 

increasing habitat complexity 
compared with the historical 
agricultural condition. Mean 

canopy cover across 171 
assessed plots was 31.0%, 
while litter cover averaged 

48.3%, confirming that forest 
structure is re-establishing but 
remains only partially closed. 

The developing canopy 
supports recruitment into 
lower strata and provides 

habitat for a broad range of 

3 stars Improving 10 
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characteristic native flora and 
fauna, although structural 

complexity has not yet reached 
that of the mature reference 
forests. Vegetation structure 

within the Biodiversity Corridor 
is heterogeneous. Areas 
adjacent to surrounding 

homesteads and community 
lands are more fragmented 
and exhibit lower canopy 

closure due to historical and 
ongoing edge effects. In 
contrast, sections of the 

corridor adjoining the Buda 
and Gongoni Forests are 
considerably more intact. 

These areas were not 
converted to alternative land 

uses and therefore retain 
vegetation structure and 
species composition that 

closely resemble the reference 
forests, including well-

developed vertical strata and 
higher structural complexity. 
While these intact sections 
demonstrate characteristics 
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comparable to the reference 
ecosystem, the corridor as a 

whole remains partially closed 
and structurally variable. 

Overall, more than 50% of the 
characteristic vegetation strata 
of the reference ecosystem are 
present and functioning within 
the intermediate range of the 

reference condition. The 
recovering forest is capable of 

supporting the growth, 
recruitment and persistence of 

many characteristic native 
species, but further canopy 

closure and structural 
maturation are required before 
it can be considered within the 

high range of the reference 
ecosystem. 

All trophic level 

Prior to restoration, 
extensive agricultural 

conversion had already 
simplified the native food 
web through the loss of 

forest habitat, reduction of 
large mammals, hunting 

1 star 

The Biodiversity Corridor now 
supports an increasingly 

complex trophic network, with 
representation of primary 

producers, primary consumers, 
secondary consumers, tertiary 
consumers and decomposers. 

3 stars Improving 10 
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pressure and fragmentation. 
The loss of native forest 

reduced primary producers 
and associated consumers, 
while many higher trophic 

level species were absent or 
occurred at very low 

abundance. Ecological 
processes such as seed 
dispersal, predation and 

decomposition were 
therefore considerably 

diminished compared with 
the Buda and Gongoni 

reference forests. 

Native vegetation provides 
fruits, seeds, nectar, foliage 
and leaf litter that sustain 

herbivores, pollinators, 
frugivores and decomposer 

communities. Bird 
assemblages include 

nectarivores, granivores, 
frugivores and insectivores, 

with forest-dependent species 
such as Fischer's Turaco, 
Trumpeter Hornbill and 

Crowned Hornbill contributing 
to seed dispersal and forest 
regeneration. Higher trophic 
levels are also represented. 
Predatory reptiles, including 
Python sebae, together with 
raptors such as the African 

Crowned Eagle and other birds 
of prey, occupy upper trophic 
positions, demonstrating the 

presence of predator-prey 
interactions within the 
recovering ecosystem. 
Herpetofauna further 
contribute to trophic 
complexity through 
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insectivorous amphibians and 
reptiles and predatory snake 

species. Despite these 
advances, trophic complexity 
remains intermediate relative 
to the reference ecosystem. 

Historical fragmentation, 
partial canopy closure (mean 
canopy cover 31%) and the 

lower representation of forest 
specialist species indicate that 
ecological interactions, food-

web connectivity and 
functional redundancy have 

not yet fully recovered to 
reference condition. 

Nevertheless, the presence of 
multiple trophic levels and the 

recovery of key ecological 
processes, including 

pollination, herbivory, seed 
dispersal, predation and 

decomposition, demonstrate a 
functioning and developing 

food web consistent with a 3-
star rating under the TGBS 

framework. 
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Spatial mosaic 

Prior to restoration, the 
project landscape had been 

transformed into a 
fragmented mosaic of 

cultivated land, grasslands, 
fallows, bushclumps and 
isolated forest patches. 

Riverine and swamp forests 
persisted only along 

drainage lines, while the 
surrounding landscape was 
dominated by agricultural 

land uses. 

1 star 

The Biodiversity Corridor 
supports a heterogeneous and 
increasingly connected mosaic 

of habitats that closely 
resembles the reference 
ecosystem. Closed forest 

patches, woodland, riparian 
vegetation, grassy glades and 
wetland-associated habitats 
collectively provide a broad 

range of ecological niches for 
native flora and fauna. 

Vegetation structure varies 
naturally across the corridor, 
with canopy cover ranging 
from 0% to 95%, reflecting 
transitions between forest 
interior, woodland edges, 

riparian habitats and 
previously disturbed areas. 

This structural variation 
supports habitat diversity 

while maintaining ecological 
connectivity across much of 
the corridor. Localized areas 

influenced by historical 
agriculture, invasive species 

and former orchard plantings 

4 stars Improving 10 
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remain evident, particularly 
along corridor edges. 

Consequently, management 
continues to focus on 

expanding closed-canopy 
forest and reducing 

disturbance-associated 
patches. Overall, the 

Biodiversity Corridor displays a 
spatial arrangement of 

habitats that is substantially 
similar to the reference forest, 

although full landscape 
consolidation and natural self-
organisation have not yet been 

achieved. 

Ecosystem 
Function 

Productivity/ 
cycling 

Unable to assess N/A Unable to assess N/A N/A N/A 

Habitat & 
interactions 

Unable to assess N/A Unable to assess N/A N/A N/A 

Resilience & 
recruitment 

Vegetation stockpiles for 
rehabilitation retained 

residual seed bank material 
used for restoration. 

However, the long history of 
repeated slash-and-burn 

1 star 

Recruitment is active 
throughout the Biodiversity 

Corridor and is driving 
ecosystem recovery. Numerous 
indigenous pioneer and light-

demanding tree species, 

3 stars Improving 10 
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agriculture had already 
substantially compromised 
seed bank resilience within 
the agricultural footprint by 

repeatedly eliminating native 
propagule sources. 

including Annona 
senegalensis, Harungana, 

Trema, Bridelia and 
Margaritaria, are regenerating 
naturally within open areas, 
while seedlings and saplings 

of forest species are 
establishing beneath the 

recovering canopy, 
demonstrating the 

development of a self-
replacing vegetation system. 

The use of genetically diverse, 
locally sourced indigenous 
planting material from the 

Base Titanium nursery, 
together with continued 

invasive species management, 
further strengthens ecological 

resilience and long-term 
recovery. Although recruitment 

is well established and the 
corridor is progressing towards 

a self-sustaining state, 
quantitative evidence across 

all vegetation size classes and 
long-term recruitment 

dynamics remains below that 
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observed in the reference 
forest. 

External 
Exchanges 

Landscape flows 

The Mukurumudzi River 
connects the Shimba Hills to 

Gazi Bay (Indian Ocean), 
draining through the mining 
area. Baseflow maintained 

by perennial springs. 
Groundwater from the dune 
areas recharges downstream 
aquifers. Drainage from the 

south dune and central dune 
feeds the lower 

Mukurumudzi catchment.       
There is evidence of 

functional connectivity 
between the restoration site 

and the surrounding 
environment, as 

demonstrated by the 
movement of species and 
ecological processes for 

forest characteristic species 
(e.g., >25% similarity to the 

reference site). This 
exchange facilitates 

landscape flows, such as 

1 star 

The Biodiversity Corridor 
functions as an important 

landscape linkage between the 
Buda and Gongoni Forests and 
supports ecological exchange 
across the wider Mukurumudzi 
catchment. The Mukurumudzi 

River and associated 
groundwater systems maintain 

hydrological connectivity, 
while continuous native 

vegetation facilitates 
movement of wildlife and 
propagule dispersal. The 

corridor supports a substantial 
proportion of the reference 
avifauna, including resident 

forest specialists, and 
maintains high herpetofaunal 

richness across wetlands, 
riparian habitats and forest 
patches. Animal-dispersed 

plant species and the 
continued recolonisation of 
native fauna indicate active 

4 stars Improving 10 
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seed dispersal and wildlife 
movement, enabling 

interactions that support 
ecological recovery and 

biodiversity improvement. 

ecological exchange with 
surrounding natural habitats. 

Although direct measurements 
of dispersal and gene flow are 
unavailable, multiple lines of 

ecological evidence 
demonstrate that the corridor 
provides substantial and likely 

sustainable landscape 
connectivity. 

Intraspecific gene 
flows 

The Biodiversity Corridor 
retained scattered native 
vegetation and remained 

connected to adjacent forest 
remnants despite historical 

agricultural disturbance. 
Some native species 

persisted, allowing limited 
pollen and seed exchange 
with neighbouring forests, 

although habitat 
fragmentation substantially 

reduced the extent of genetic 
connectivity compared with 

the reference ecosystem. 

1 star 

"The Biodiversity Corridor 
provides an important 

ecological linkage between the 
Buda and Gongoni Forests, 
facilitating pollen and seed 

movement among native plant 
populations. The corridor 

supports a diverse assemblage 
of indigenous woody species 

shared with the reference 
ecosystem, while forest birds, 
bats, insects and other mobile 
fauna provide effective vectors 

for pollen transfer and seed 
dispersal across the landscape. 

 

3 stars Improving 10 



63   

 

 

https://www.biodiversitystandard.org/ 

Vegetation surveys 
demonstrate that numerous 

indigenous species are 
represented across multiple 

life stages, from seedlings and 
saplings (C1–C3) to 

established canopy trees 
measured using height and 
DBH. For example, Parkia 

filicoidea, Hymenaea 
verrucosa, Sorindeia 

madagascariensis, Albizia 
adianthifolia, Apodytes 

dimidiata, Annona 
senegalensis, Antidesma 

venosum, Margaritaria 
discoidea and Flacourtia indica 
were all recorded in juvenile 

regeneration classes (C1–C3), 
while mature individuals of 

species such as Parkia 
filicoidea (up to 20 m), Ficus 

faulkneriana (20 m), 
Paramacrolobium coeruleum 
(20 m), Xylopia arenaria (23 

m), Oldfieldia somalensis (15 
m) and Sorindeia 

madagascariensis (15 m) were 
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also present. The occurrence of 
characteristic indigenous 

species across multiple life 
stages provides strong 
evidence of successful 
recruitment, population 

persistence and the presence 
of reproductively mature 

individuals capable of 
contributing pollen and seed to 

the recovering forest 
ecosystem. The Biodiversity 

Corridor remains functionally 
connected to the adjacent 

Buda and Gongoni Forests, 
allowing movement of 
pollinators and seed 

dispersers between remnant 
and recovering forest patches. 

This connectivity, together 
with evidence of natural 

regeneration and the presence 
of reproductively mature 

indigenous trees, indicates that 
positive gene flow is occurring 
for an intermediate proportion 
of characteristic native species. 

Although historical 
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fragmentation has reduced 
genetic connectivity relative to 

the reference ecosystem, 
continued forest maturation is 

expected to increase the 
number of reproductive 

individuals and strengthen 
pollen and seed exchange over 

time. 

Habitat links 

Historic agricultural 
conversion fragmented the 

landscape. Riparian habitats 
and forest patches became 
isolated, greatly reducing 

habitat links for forest-
dependent species despite 
the continued presence of 

regional hydrological 
connections. 

1 star 

The Biodiversity Corridor 
functions as an effective 

habitat linkage between the 
Buda and Gongoni Forests. 

Continuous native vegetation, 
riparian habitats and wetland 

systems provide suitable 
habitat for movement, 

dispersal and long-term 
occupancy by forest-

dependent species. Resident 
populations of forest birds, 
including numerous forest 

specialists, together with high 
herpetofaunal richness and 

functional diversity, 
demonstrate that the corridor 
supports habitat connectivity 

4 stars Improving 10 
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across multiple taxonomic 
groups. Habitat connectivity 

also facilitates the movement 
of native plant species. 

Vegetation surveys recorded 
natural regeneration of 

numerous indigenous tree 
species in seedling and sapling 

classes (C1–C3), including 
Parkia filicoidea, Hymenaea 

verrucosa, Sorindeia 
madagascariensis, Albizia 

adianthifolia and Apodytes 
dimidiata. The occurrence of 

these juvenile life stages, 
together with mature 

reproductive trees within the 
corridor and adjacent reference 

forests, indicates that seeds 
are being dispersed into and 

throughout the site by natural 
vectors such as birds, bats and 

other wildlife. This ongoing 
recruitment demonstrates that 
the corridor is functioning as a 
pathway for plant colonisation 

and population expansion, 
rather than relying solely on 
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planted individuals. Continued 
faunal recolonisation and the 
persistence of characteristic 
forest species indicate that 

habitat links with the 
surrounding landscape are 

well established and likely to 
be sustained. Although direct 
measurements of dispersal or 
gene flow are not available, 
multiple lines of evidence 

indicate substantial similarity 
to the reference ecosystem. 
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Level of Protection - South Dune Rehabilitation: 

Baseline: Threatened (0 stars) 

Management activity 
Sufficient 
level  

Insufficient 
level 

Soil erosion control X  

Watershed management  X 

Management of wetland hydrology  X 

Enforcement of restrictions or prohibitions on ecosystem 
conversion or destruction 

 X 

Implementation of sustainable ecosystem management 
practices in productive landscapes (e.g., organic farming; 
agroforestry; Farmer Managed Regeneration) 

  

Protection from overhunting, overharvesting, overfishing, or 
poaching 

 X 

Protection from uncharacteristic fire  X 

Maintenance of natural or semi-natural disturbance regimes 
(e.g., fire; flooding; grazing; haymaking) 

  

Fire management, including site preparation (e.g., thinning, 
hardwood reduction, establishment of fire breaks) 

 X 

Prescribed burning   

Grazing management (e.g., control of native grazer 
populations; reductions, removal, or exclusion of non-native 
grazers) 

 X 

Species control measures, physical or mechanical (e.g., 
cutting, pulling, burning, covering, digging up, ploughing, 
scalping, mowing, capturing, hunting) 

 X 



69   

 

 

https://www.biodiversitystandard.org/ 

Species control measures, biological (release of biological 
control agents, grazing, predation) 

 X 

Species control measures, organic or non-synthetic 
chemical (e.g., organic herbicides) 

  

Species control measures, synthetic chemical   

Post-control measures  X 

Re-invasion monitoring and prevention measures  X 

Management of secondary invasives   

Other control of invasive species   

 

Current: Secondary conservation (2 stars) 

Management activity 
Sufficient 
level  

Insufficient 
level 

Soil erosion control X  

Watershed management X  

Management of wetland hydrology X  

Enforcement of restrictions or prohibitions on ecosystem 
conversion or destruction 

X  

Implementation of sustainable ecosystem management 
practices in productive landscapes (e.g., organic farming; 
agroforestry; Farmer Managed Regeneration) 

  

Protection from overhunting, overharvesting, overfishing, or 
poaching 

X  

Protection from uncharacteristic fire  X 
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Maintenance of natural or semi-natural disturbance regimes 
(e.g., fire; flooding; grazing; haymaking) 

  

Fire management, including site preparation (e.g., thinning, 
hardwood reduction, establishment of fire breaks) 

 X 

Prescribed burning   

Grazing management (e.g., control of native grazer 
populations; reductions, removal, or exclusion of non-native 
grazers) 

X  

Species control measures, physical or mechanical (e.g., 
cutting, pulling, burning, covering, digging up, ploughing, 
scalping, mowing, capturing, hunting) 

 X 

Species control measures, biological (release of biological 
control agents, grazing, predation) 

 X 

Species control measures, organic or non-synthetic 
chemical (e.g., organic herbicides) 

  

Species control measures, synthetic chemical   

Post-control measures  X 

Re-invasion monitoring and prevention measures  X 

Management of secondary invasives   

Other control of invasive species   
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Level of Protection – Biodiversity Corridor: 

Baseline: Threatened (0 stars) 

Management activity 
Sufficient 
level  

Insufficient 
level 

Soil erosion control X  

Watershed management   

Management of wetland hydrology  X 

Enforcement of restrictions or prohibitions on ecosystem 
conversion or destruction 

 X 

Implementation of sustainable ecosystem management 
practices in productive landscapes (e.g., organic farming; 
agroforestry; Farmer Managed Regeneration) 

  

Protection from overhunting, overharvesting, overfishing, or 
poaching 

 X 

Protection from uncharacteristic fire  X 

Maintenance of natural or semi-natural disturbance regimes 
(e.g., fire; flooding; grazing; haymaking) 

  

Fire management, including site preparation (e.g., thinning, 
hardwood reduction, establishment of fire breaks) 

 X 

Prescribed burning   

Grazing management (e.g., control of native grazer 
populations; reductions, removal, or exclusion of non-native 
grazers) 

 X 

Species control measures, physical or mechanical (e.g., 
cutting, pulling, burning, covering, digging up, ploughing, 
scalping, mowing, capturing, hunting) 

 X 
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Species control measures, biological (release of biological 
control agents, grazing, predation) 

 X 

Species control measures, organic or non-synthetic 
chemical (e.g., organic herbicides) 

  

Species control measures, synthetic chemical   

Post-control measures  X 

Re-invasion monitoring and prevention measures  X 

Management of secondary invasives   

Other control of invasive species   

 

Current: Conflicted (1 star) 

Management activity 
Sufficient 
level  

Insufficient 
level 

Soil erosion control X  

Watershed management   

Management of wetland hydrology X  

Enforcement of restrictions or prohibitions on ecosystem 
conversion or destruction 

X  

Implementation of sustainable ecosystem management 
practices in productive landscapes (e.g., organic farming; 
agroforestry; Farmer Managed Regeneration) 

  

Protection from overhunting, overharvesting, overfishing, or 
poaching 

X  

Protection from uncharacteristic fire  X 
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Maintenance of natural or semi-natural disturbance regimes 
(e.g., fire; flooding; grazing; haymaking) 

  

Fire management, including site preparation (e.g., thinning, 
hardwood reduction, establishment of fire breaks) 

 X 

Prescribed burning   

Grazing management (e.g., control of native grazer 
populations; reductions, removal, or exclusion of non-native 
grazers) 

X  

Species control measures, physical or mechanical (e.g., 
cutting, pulling, burning, covering, digging up, ploughing, 
scalping, mowing, capturing, hunting) 

 X 

Species control measures, biological (release of biological 
control agents, grazing, predation) 

 X 

Species control measures, organic or non-synthetic 
chemical (e.g., organic herbicides) 

  

Species control measures, synthetic chemical   

Post-control measures  X 

Re-invasion monitoring and prevention measures  X 

Management of secondary invasives   

Other control of invasive species   
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Stakeholder Engagement and Social Benefits - South Dune Rehabilitation: 

Attribute Score Description 

Stakeholder 
engagement 

Stakeholders 
identified 

1 

Both communities confirmed being informed before project start via 
barazas, community meetings, and language interpreters (Kamba, Digo, 
Kiswahili). Secondary stakeholders (government officials, governor, 
ministers) included. Community groups formed as engagement vehicles. 

Grievance mechanism 1 

Informal mechanisms described (community groups → project staff; sub-
chief → Base staff by phone). A detailed grievance mechanism was also 
shared by the applicant .The grievance mechanism is accessible to 
stakeholders. Community members are aware of the available channels 
for lodging complaints or providing feedback, including both informal 
community structures and the formal grievance mechanism. Once a 
grievance is submitted, stakeholders are informed of the steps being 
taken to address it and receive updates throughout the resolution process 
until the case is closed. This was confirmed during stakeholder 
consultations and is supported by the documented grievance procedure 
provided by the applicant. 

Primary stakeholders 
involved 

1 

Community members participated in nursery operations, restoration work, 
employment, and meetings. Women, men, elderly, youth, and persons 
with disabilities reported as included (Mivumani/Mafisini FGD). Gogoni 
group primarily women and older men. 
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Secondary 
stakeholders involved 

1 

Government officials, area chiefs, sub-chiefs used as communication 
intermediaries. Kenya Forest Service cited as future management partner 
(KII). Kenya Forest Research Institute (KEFRI) and Gede Ruins cited as 
training/market partners. 

Benefits 
distribution 

Capacity 
increased/building 

1 
Training confirmed in: indigenous tree identification (2x/week), butterfly 
keeping and breeding, beekeeping, nursery management, financial 
management. Delivered by the Base environmental team and KEFRI. 

Benefits/opportunities 
equitably distributed 

1 

Gender balance in employment noted with both men and women being 
involved. Gogoni tree nursery was supplying seeds to the project and the 
income received from tree sales was distributed amongst the group 
members. The group has a benefits distribution plan to save 10%, which 
will help in running the group then the remainder is distributed equally to 
each member of the group. In the Mafisini nursery group: only ~20% of 
affected Mivumani/Mafisini community benefited from the mining 
operations as reported by the interviewees. They noted that the mining 
was largely on their side though unlike Msambweni whose side was not 
mined they did not have a school, or health facility; contradictory views 
on fairness within same FGD-with some reporting the benefits were fair 
because their children were taken to school while another said it was not 
enough and they needed to increase the benefits. 
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Improved community 
wellbeing 

1 

Employment income used for education, health, and family support 
(Mwanasha KII). The project built Magaoni Base Secondary School and 
Health Centre. Boreholes provided that are key for water security in the 
area. Seedling income increased from KSh 50 to KSh 300. In addition to 
direct financial benefits through employment and seedling production, 
the project has generated significant non-financial benefits for local 
communities. Community members reported improved access to 
education and healthcare through the establishment of the Magaoni Base 
Secondary School and Health Centre. The six boreholes constructed as 
part of the project have enhanced access to reliable, clean water, 
improving household water security and reducing the time and effort 
required to collect water, particularly during dry periods. These 
interventions have contributed to improved community wellbeing, health, 
education, and overall quality of life, while livelihood income has enabled 
households to support education, healthcare, and other essential family 
needs. 

Knowledge 
Enrichment 

Inclusion of local or 
Indigenous 
knowledge in project 
development 

0 

Community seed collection, multi-provenance sourcing, organic manure 
use, and traditional propagation methods used in practice. However: no 
formal documentation; no confirmed instance of community knowledge 
changing a project decision; technical decisions made by Base. Also note 
the project officers employed by Base are from the community around 
and their knowledge was key in the community nursery training. 
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Inclusion of scientific / 
conservation best 
practice in project 
development 

0.5 

Specific propagation protocols applied (species-level soaking times, 
scarification). Training by KEFRI. 80/20 seed-to-wildling ratio. Butterfly 
pavilion with Gede Ruins market linkage. Reflects technical guidance 
applied in practice. Also species names in scientific naming was visible in 
the nursery labels whilst the community noted they were able to link 
scientific names and the seedling local species names. 

Project contributes to 
the scientific 
community / wider 
knowledge 

0.5 

The project applicant has submitted documented knowledge products 
including materials on herpetofauna biodiversity, threatened plant 
booklets for the coast, and butterfly booklets. These represent tangible 
knowledge outputs generated through project activities. Note: these 
materials were not mentioned by any stakeholder respondent during 
FGDs or KIIs; evidence is drawn solely from project applicant 
submissions. Informal visitor sharing was also noted. 

Sustainable 
Economies 

Increased 
employment 

0.5 

Employment confirmed in nursery management, planting, security, seed 
collection, driving, butterfly/beekeeping. Salary range documented. As 
base closes its mining activities the jobs are largely seasonal/casual 
rather than permanent. Both communities confirmed local hiring 
throughout the mining project lifeline. 

Improvement to local 
supply chains/local 
economy 

0.5 Base purchased seedlings from community nurseries. Gogoni group 
developed an internal finance structure. Seedling price increased KSh 50 
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to KSh 300. SCOFOA mentioned selling power. Infrastructure built by 
project (school, health centre, boreholes) constructed. 

Inclusion of 
sustainable business 
and employment 
models 

0 

Gogoni Group currently operates a functional nursery and is considering 
the revival of its butterfly farm, which previously became inactive due to 
management challenges. However, the sustainability of the existing 
nursery businesses remains a significant concern, as several nurseries 
visited indicated that their production has been largely oriented towards 
supplying Base Titanium. With the planned closure of the project, this 
creates a significant risk of reduced demand and loss of their primary 
market. Stakeholders from Mivumani/Mafisini similarly expressed explicit 
concerns about potential market loss following project closure. 
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Monitoring, Evaluation and Adaptive Management: 

Ongoing Management Planning: 

• The management plan is co-developed with stakeholders and rights and 
knowledge holders, including local restoration practitioners and implementers.  

• The plan builds as far as possible on effective practices, including traditional 
and indigenous peoples’ management practices. 

• The plan incorporates relevant management agreements and includes a 
detailed description of all required activities specifying their duration of time and 
frequency. 

• The management plan involves subject matter experts, including local 
restoration practitioners and other stakeholders and rights and knowledge 
holders, who can help develop innovative management methods based on 
lessons learned from other projects.  

• The management plan identifies the ongoing management team, and clearly 
communicates roles and responsibilities of members of the team. 

• The ongoing management plan is modified based on the results of periodic 
monitoring, and of changes in trade-offs or stakeholder or rights and knowledge 
holder interests or needs. 

Long-term Resourcing: 

• The project conducts periodic monitoring of the site to check for recurrence of 
degradation and to protect the investment in restoration, involving local 
stakeholders and rights and knowledge holders, including indigenous peoples 
and key groups living in and adjacent to the project sites as much as possible. 

• The project ensures essential ecosystem functions and processes are operating 
as appropriate and required to maintain ecosystem integrity and provide 
ecosystem resilience to degradation stressors (e.g., management of hydrological 
regimes, ensuring natural disturbance regimes such as periodic fire in fire-
adapted ecosystems or flooding of riparian zones). 

• The project facilitates beneficial external exchanges with the broader landscape, 
including the exchange of genetic material in fragmented landscapes (e.g., 
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through hand pollination or movement of propagules), or for depleted 
populations suffering from inbreeding depression or other genetic deficiencies.  

• The project develops or supports training and stewardship programmes for 
local communities and practitioners, to improve ongoing management of the site 
and prevent harm from inappropriate management.  

• The project provides a governance structure to oversee ongoing management 
and stewardship of the site, and ensure legal protections for the investments 
made in restoration.  

Adaptive Management: 

• The project invests in knowledge sharing, acquisition and training to incorporate 
updated best practices when designing and implementing responses to 
unexpected or unforeseen events that threaten the integrity of the restoration 
site. 

• The project prepares contingency plans and protocols in case known 
degradation drivers re-emerge (e.g., populations of invasive animals that were 
previously managed through a biocontrol agent that ceases to function). 

• The project consults the monitoring and evaluation plan before conducting 
implementation and ongoing management, to avoid activities in a manner that 
reduces the ability to learn about treatment outcomes.  

Continuous Improvement: 

• The project adopts a policy of continuous improvement informed by reliable 
monitoring. Such a policy can allow managers to continually upgrade and build 
on project goals to advance initial recovery towards progressively higher 
outcomes, seeking the highest level of recovery possible over the long term.  

• The project seeks opportunities for the implementation of additional restoration 
activities or projects at the project site or in the broader landscape or seascape 
through replication or scaling up.  

• The project explores further funding mechanisms and capital investment to 
extend restoration to adjacent or nearby sites, including the development of 
partnerships with local agencies and other organisations. 
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Monitoring and Evaluation: 

• The monitoring programme was planned while the restoration project or 
programme was being designed, rather than after implementation. 

• The monitoring programme/activities is adequately resourced. 
• The monitoring programme/activities has the proper timing, frequency and 

duration so that lessons learned can be applied to adaptive management. 
• Monitoring questions are directly linked with restoration objectives. 
• Monitoring questions are clearly described in planning documents, with specific 

measurable indicators that include the amount of change desired and a specified 
time frame. 

• The monitoring programme/activities includes collecting, managing (including 
cleaning and meta-data documentation) and archiving data. 

• The monitoring programme includes a plan for interpreting results and sharing 
findings. 

• The monitoring programme/activities is being used to apply lessons learned to 
adaptive management within and across programmes. 

 

Certification issued to: 

Energy Fuels (Base Titanium Ltd) 

Address: Diani, Ukunda, Kwale, Maumba, Kwale County, Kenya 
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Social Safeguarding: 

This project has not undergone a social safeguards assessment by The 
Global Biodiversity Standard. Responsibility for identifying and managing 
environmental and social risks lies with the implementing organisation 
and associated funders. 

 


