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Environmental Impact Assessment  
DJB01 / v1 final 

 
 
Date of Report:   18.11.2015 

Site Address: Address:    Level 2, 85 William Street, Darlinghurst, NSW 2010 
Client     5B Australia 
Project:  FEWA Solar Array System 

 
1.0. INTRODUCTION  

 
1.1. General  

 
Dominic Bowd was commissioned by 5B Australia to undertake an Environmental Impact Assessment (EIA) of 
a novel solar array system 5B Australia hope to patent and subsequently manufacture. 
  

1.2. Project Information  
 
Table 1.0: Summary of project information  

 
  

Project Details 

Client:  5B Australia 
Project Number: DJB01 / v1. final  

Site location(s): Various 

Dates of research:  10.5.2015; 11.5.2015; and 12.5.2015 

Date of report:  13.5.2015 

Project Description: Environmental Impact Assessment for solar array system concentrating on both 
impacts and potential benefits.  
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1.3. OBJECTIVES 
 
The chief objective of this report is to: 

1) Provide an analysis of potential environmental impacts of FEWA installation;  
2) To provide a summary of recommended groundcover species for different Australian climate 

zones and soil types; and 
3) To recognise any potential issues with implementing groundcover strategies 

 
1.4. SCOPE OF WORK 
 
The scope of work required to achieve the objectives of the assessment involved the following: 

1) Provide a literature review of Conventional Solar Array Impact and Evaluation of comparative 
FEWA impact; 

2) Provide a summary of major Australian climate zones; and 
3) Outline any potential issues with implementing a groundcover strategy 
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2.0. COMPARATIVE ANALYSIS 
 
2.1. CONVENTIONAL SOLAR ARRAY IMPACT 
 
Compared with conventional ground-mounted solar array systems (herein referred to as ‘Conventional 
Solar Array System’), FEWA will have a relatively minor environmental impact. FEWA can be 
categorised as a ‘low’ priority impact1.  
 
Compared with Conventional Solar Array Systems, FEWA: 

1) Requires no ground penetration, land grading or soil compaction, limiting erosion potential of 
the topsoil and/or subsoil2 

2) Requires much less environmentally damaging infrastructure such as access roads2; and 
3) Occupies a smaller footprint (kW/ha) compared to conventional PV, and as such, will have 

negligible effects on habitat connectivity and biodiversity, water usage, and carbon 
emissions1; and soil moisture, soil carbon cycling, and temperature3.  

 
2.2. PROJECTED IMPACT 
 
The projected impacts FEWA will likely have are:  

1) Microclimate alteration;  
2) Small-scale land-clearing under FEWA; 
3) Changes in species dynamics, and soil microbial community, under FEWA due to increased 

shading; and 
4) Changes in geohydrology and associated soil chemistry at the micro-scale due to run-off from 

the PV modules altering the natural precipitation distribution.   
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Table 2.0: Impact categories for FEWA compared to traditional power 
Impact Category 
 

Effect relative to 
traditional power 

Beneficial, neutral 
or detrimental  

Priority Comments 

Habitat connectivity and 
biodiversity 
 

Less impact on 
habitat connectivity 
and biodiversity 
 

Neutral Moderate FEWA avoids 
large-scale 
habitat loss and 
has minimal 
impact on 
biodiversity 

Soil compaction and 
erosion potential (during 
construction) 

Less impact on soil 
compaction and 
erosion 
 

Neutral 
 

Moderate FEWA avoids soil 
compaction and 
erosion 

Soil compaction and 
erosion potential (during 
routine operation) 

Less impact on soil 
compaction and 
erosion 
 

Neutral  High FEWA avoids soil 
compaction and 
erosion 

Soil chemistry 
 

Less impact on soil 
chemistry 
 

Could be beneficial, 
neutral or 
detrimental 
depending on site 
location 
 

Low Requires research 
and observation 

Water Usage 
 

Less water usage 
 

Neutral 
 

Moderate to High 
depending on 
climate zone and 
soil type 

FEWA avoids 
excessive usage of 
water resources 

Geohydrology 
 

Less impact on 
geohydrology 
 

Could be beneficial, 
neutral or 
detrimental 
depending on site 
location 
 

Low 
 

Requires research 
and observation 
 

Vegetation community 
composition 
 

Less impact on 
vegetation 
community 
composition 
 

Could be beneficial, 
neutral or 
detrimental 
depending on site 
location 
 

Moderate 
 

Requires research 
and observation 
 

Microclimate Effects  Less microclimate 
effects 
 

Could be beneficial, 
neutral or 
detrimental 
depending on site 
location 
 
 

Low 
 

Requires research 
and observation 
 

Mesoclimate Effects  
 

Less mesoclimate 
effects  
 

Neutral 
 

Low 
 

FEWA avoids 
mesoclimate 
effects 
 

 



 

 

8 

 
 
 
3.0. ENVIRONMENTAL  
 
3.1. Climate Zones 
 
There are six (6) major climate zones, or classification groups, in Australia (BOM, 2015). These are 
illustrated below: 

 
 

 
 
Fig. 1: The key climate groups (courtesy: Bureau of Meteorology) 
 
 
This map serves as a guide as to what groundcover species are suitable in the various climate zones. 
This report recommends a detailed site-specific analysis of each site prior to construction of FEWA, 
and that this map only be used as a guide. The following section provides species recommendations 
for the given climate zones.   
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3.2. VEGETATION  
 
Because of FEWA’s impact on microclimate regimes (shading, heat, precipitation distribution and soil 
chemistry), pre-existing species will likely need to be replaced. It is recommended that the area 
designated for FEWA be cleared and re-seeded with species more able to withstand the new 
conditions. It is recommended that re-seeding takes place before the installation of FEWA. Changes in 
vegetation will result in changes to soil microbial community composition4 and small changes in 
geohydrology3.  
 
Over the life of the FEWA system, changes in the vegetation community composition are likely to 
occur5. FEWA’s impacts on vegetation dynamics and biodiversity differ based on the climate zone in 
which a specific site is located. For example, in a desert or grassland planting groundcovers under the 
PV modules may result in greater litter inputs into the soil, which will in turn facilitate increased soil 
carbon6. In a tropical or subtropical climate zone, where biodiversity is general much higher1  the 
small-scale land-clearing and subsequent re-seeding beneath the PVP’s may result in reduced litter 
input, as well as changes to soil-plant nutrient cycling dynamics3. It is critical that the species used in 
the groundcover strategy establish and persist in the altered drainage regimes and microclimatic 
conditions caused by FEWA7.  
 
The table below presents a list of suitable species for the different climate zones (full table in 
Appendix I):  
 
Table 3.0: Climate zones and suitable species 

Climate Zone 

Cl 
Suitable Species (Grasses) 

 
Suitable Species (Other) 

 
Equatorial  

 
Microlaena stipoides 
 

Alternanthera denticulata 
 

Tropical 
 

Microlaena stipoides  
 

Dichondra repens, Commelina cyanea 
 

Subtropical 
 

 

Microlaena stipoides, Zoysia 
macrantha, Austrodanthonia sp. 
 
 

Dichondra repens, Commelina cyanea 

Desert 
 

Eragrostis setifolia, Triodia sp.   
 

Chrysocephalum apiculatum 
  

Grassland 
 

 

Aristida behriana, Austrodanthonia 
sp. 
 
 

Chrysocephalum apiculatum, 
Alternanthera denticulata 
 

Temperate 
 

Microlaena stipoides, Zoysia 
macrantha, Austrodanthonia sp.   
 

DIchondra repens, Viola hederacea, 
Commelina cyanea 
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3.3. Soil 
 
FEWA does not involve ground penetration or a large amount of infrastructure (access roads, water 
pipelines, drilling rigs etc.). Its impact on soil will be negligible if the groundcover strategy is applied 
properly. Some relatively minor impacts FEWA may have on soil is: changes in soil chemistry and 
geohydrology due to precipitation redistribution, and changes in soil microbial activity due to changes 
in the vegetation community3.  
 
To minimise soil erosion from the small-scale land clearing required to install FEWA, it is 
recommended that a suitable groundcover species be planted prior to the erection of FEWA. The 
design of FEWA (shallow tilt angle) enables precipitation to disperse adequately enough that erosion-
inducing run-off is reduced, compared to conventional solar array systems. Groundcover vegetation 
will also assist in this by reducing the erosive effects of rain-splash8. Release of soil carbon due to pre-
construction small-scale land clearing can be offset by the post-construction sequestration of carbon 
by groundcover species and soil organisms3.  
 
Like climate zones, Australian soils are numerous and site-specific - there are twelve (12) major soil 
types in the Australian Soil Classification9. Some soils are highly susceptible to erosion, whilst others 
have the necessary chemical and structural capacity to withstand erosional forces9. It is important 
that the soil conditions of a prospective FEWA site are analysed prior to commencement of 
construction.   
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4. IMPLEMENTATION  
 
Implementation of the groundcover strategy under FEWA should occur in the following stages: 

1) Appropriate analysis of site conditions undertaken. This would include analysis of soil type 
and soil condition, pre-existing wildlife and vegetation study, and site topography and 
geohydrological analysis; 

2) Small-scale land clearing to commence, ensuring that no protected or vulnerable species are 
harmed; and 

3) Cleared land re-seeded with low maintenance, native, non-invasive species suited to the new 
conditions imposed by the presence of FEWA, including shade tolerance, low height, and 
ability to spread laterally, covering as much of the exposed soil as possible. 
 
 

5. MAINTENANCE  
 
Maintenance of the groundcover strategy under FEWA may include: 

1)  Initial watering until seeds germinate and establish; 
2) Mowing and/or brushcutting to maintain adequate space between the vegetation and the 

overlying PV modules; and  
3) Regular monitoring of FEWA system and vegetation dynamics by trained professionals. 
 

Ideally, the groundcover selected for the site will keep O&M costs low by restricting invasive growth 
of local taller vegetation, and maintaining clear access to the PV modules, with minimal need for 
action such as mowing, etc. 

 
 
6. REVIEW, SUMMARY, COST AND BENEFITS 
 
5B Australia’s FEWA system is unlike Conventional Solar Array Systems as it has a smaller footprint, is 
able to be easily relocated, and requires no ground penetration. It also requires limited 
environmentally damaging infrastructure such as access roads, which can facilitate erosion and weed 
dispersal. The main environmental impact posed by the FEWA system is alteration of microclimate 
conditions, which includes soil moisture and chemistry, precipitation distribution, microbial 
community composition, and vegetation community composition. If the climate zones, soil types, and 
species compositions are considered, the implementation plan listed above adhered to, and regular 
maintenance undertaken by trained professionals, FEWA’s environmental impact will be negligible. 
Out of all the species considered, Microlaena stipoides (Weeping Grass) appears to be the most 
suitable. M.stipoides is able to grow in four (4) out of the six (6) climate zones10, can persist in 
relatively low-shade environments and requires no nutrient input11.  
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The cost of seedlings and maintenance is variable, being a function of the size of the FEWA, the 
amount of seedlings required, the size of the groundcover strategy, and the climate and soil 
conditions at a given location. M. stipoides costs approximately $0.40/g. Seeding of an area 100m2 
would require 15kg of seed. After the grass seeds are sown, watering is required for 15 minutes daily 
for two weeks until seeds begin to germinate. M. stipoides does not require mowing and does not 
require watering once established. 15kg of the seed itself costs approximately $600. Labor costs 
involved in sowing and watering (including hiring a seed drill) would total around $450. Thus, an 
initial outlay of $1050 would be required to implement this groundcover strategy.  
 
5B Australia’s FEWA system could provide benefits to its surrounding environment. These include 
rhizoremediation12; enhanced soil-plant carbon cycling3; increased vegetative and microbial 
biodiversity1; carbon sequestration13; reduction in evapotranspiration from soil and plants by 
between 14-29%14; and ability to combine FEWA with the growing of shade-tolerant agricultural 
crops14.   
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Species 
(Grasses) 

Climate zone S & T Soil type Shade 
tolerance 

Drought 
tolerance 

Frost 
tolerance 

Salt 
tolerance 

pH Growth rate 
and size 

Microlaena 
stipoides 
(Weeping 
Grass) 

Tropical, 
subtropical, 
temperate 

QLD, 
NSW, 
VIC, TAS 

Well drained, 
moderate to 
fertile, clay loam 
to sandy clay 
loam  

Prefers semi-
shade 

Moderately 
drought 
tolerant 

Moderate Tolerates 
salt laden 
winds 

Acidic  Fast, grows to 
0.5m 

Poa sieberiana 
(Grey Tussock 
Grass) 

Subtropical, 
temperate 

QLD, 
NSW, 
VIC, TAS 

Moderate to 
well-drained, 
sand to clay 

Full sun to 
semi-shade 

High High Tolerates 
salt laden 
winds 

Slightly 
alkaline 
to acidic 

Moderate, 
grows to 0.9m 

Zoysia 
macrantha 
(Prickly Couch) 

Subtropical, 
temperate 

QLD, 
NSW, 
VIC, TAS 

Well drained 
sand, sandy 
loam, sandy clay 
loam 

Full sun to 
semi-shade 

High Moderate Tolerates 
salt laden 
winds 

Neutral 
to mildly 
acidic 

Slow, grows to 
0.25m  

Austrodantho
nia sp. 
(Wallaby 
Grass) 

Subtropical, 
temperate, 
grassland 

QLD, 
NSW, 
VIC, TAS, 
SA, WA 

Well drained to 
moderately 
drained, sandy 
clay loam to clay 

Full sun to 
semi-shade 

Moderate to 
High 

Moderate to 
High 

Moderate Neutral 
to acidic 

Moderate, 
grow to 0.7m 

Triodia sp. 
(Spinifex) 

 

Grassland, desert All States Infertile heavy 
clays to desert 
sands 

Full sun to 
semi-shade 

High High Low Alkaline 
to acidic 

Moderate to 
Fast, grows to 
1m 

Aristida 
behriana 
(Bunch wire-
grass) 

Grassland QLD, 
NSW, 
VIC, SA, 
NT 

Infertile sandy 
clay loams and 
clay loams 

Full sun to 
semi-shade 

High High Moderate Neutral 
to 
slightly 
acidic 

Fast, grows to 
0.4m 

Eragrostis 
setifolia 
(Bristly love-
grass) 

Grassland, desert QLD, 
NSW, 
VIC, SA, 
WA, NT 

Light clay loams 
to sandy clay 
loams 

Full sun to 
semi-shade 

High High Moderate Neutral 
to acidic 

Fast, grows to 
0.6m 

Astrebla sp. 
(Mitchell 
grass) 

Tropical, 
subtropical, 
grassland 

QLD, NT Generally 
restricted to 
cracking clays 

Full sun to 
semi-shade 

High Moderate Low to 
Moderate 

Neutral 
to 
alkaline 

Moderate, 
grow from 
0.5m to 1m 



Species 
(Other) 

Climate zone S & T Soil type Shade 
tolerance 

Drought 
tolerance 

Frost 
tolerance 

Salt 
tolerance 

pH Growth rate 
and size 

Dichondra 
repens  
(Kidney Weed) 
 

Equatorial, 
tropical, 
subtropical, 
temperate  

QLD, 
NSW, 
VIC, TAS, 
SA, WA 

 

Prefers a moist 
loamy soil, but 
can also grow in 
sands and 
heavier clays 

Prefers a 
semi-shaded 
to shaded 
position 

Can tolerate 
drought if in 
a shaded 
position 

High Moderate Neutral 
to acidic 

Moderate, 
groundcover 

Viola 
hederacea 
(Native Violet) 

Temperate  NSW, 
VIC, TAS, 
SA 

Prefers a moist 
loamy soil, but 
can also grow in 
sands and 
heavier clays 

Prefers a 
semi-shaded 
to shaded 
position 

Moderate High Moderate Netural 
to acidic 

Moderate, 
groundcover 

Commelina 
cyanea 
(Scurvy Weed) 

Tropical 
subtropical, 
temperate  

NT, QLD, 
NSW 

Prefers a 
moisture-
retentive soil 

Prefers a 
semi-shaded 
to shaded 
position 

Low Moderate Moderate Neutral 
to acidic 

Fast, 
groundcover 

Pteridium 
esculentum 
(Bracken Fern) 

Tropical, 
subtropical, 
temperate 

All S & T Sand, sandy loam 
to sandy clay 
loam. Prefers a 
deeper soil 

Full sun to 
heavy shade 

High High High Neutral 
to acidic 

Moderate, 
grows 
between 0.5m 
and 2m 

Doodia aspera 
(Prickly Rasp 
Fern) 

Subtropical, 
temperate 

QLD, 
NSW, VIC 

Sand, sandy loam 
to sandy clay 
loam 

Semi-shade 
to full-shade 

Moderate Moderate Moderate Slightly 
acidic to 
acidic  

Slow, grows to 
0.35m 

Chrysocephalu
m apiculatum 
(Yellow 
Buttons) 
 
 

Subtropical, 
temperate, 
grassland, desert 

All S & T Prefers a well- 
drained soil but 
can be grown in 
medium clays 

Full sun to 
semi-shade 

High Moderate Low Slightly 
acidic to 
acidic 

Moderate, 
grows to 0.6m 

Alternanthera 
denticulata 
(Lesser 
Joyweed) 

Tropical, 
subtropical, 
temperate, 
grassland 

All S & T Alluvial soils, 
medium to heavy 
clays,  

Prefers a 
semi-shaded 
to shaded 
position 

Moderate  Moderate Moderate Slightly 
acidic to 
acidic 

Fast, grows to 
0.4m 



 

 

 

Species Climate zone S & T Soil type Shade 
tolerance 

Drought 
tolerance 

Frost 
tolerance 

Salt 
tolerance 

pH Growth rate 
and size 

 Geranium 
solanderi 
(Native 
Geranium) 

Subtropical, 
temperate, 
grassland 

QLD, 
NSW, 
VIC, TAS, 
SA, WA 

Prefers a moist 
free-draining soil  

Prefers a 
semi-shaded 
position  

Moderate Moderate  Moderate Slightly 
alkaline 
to acidic 

Moderate, 
grows to 0.2m 

Crotalaria 
novae-
hollandiae 
(New Holland 
Rattlepod) 

Tropical, 
subtropical, 
grassland, desert 

QLD, 
WA, NT 

Sandy soils Full sun to 
semi-shade 

High Moderate Moderate Neutral 
to acidic 

Moderate, 
grows 0.2m to 
1m  

Gomphrena 
canescens 
(Batchelor 
buttons) 

Tropical, 
subtropical, 
grassland 

QLD, 
WA, NT 

Sandy to 
medium-textured 
loamy clays, 
laterite soils, 
skeletal soils, 
rocky slopes 

Full sun to 
semi-shade 

High High Moderate Acidic  Moderate, 
grows 0.1m to 
0.9m 

Pilotus 
exaltatus (Pink 
Mulla Mulla) 

Grassland, desert QLD, 
NSW, 
VIC, SA, 
WA, NT 

Sandy ridges, 
lateritic plains, 
rocky outcrops 

Full sun to 
semi-shade 

High High Moderate Acidic  Moderate, 
grows to 0.5m 
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