
Impacts of solar power generation on 

the Brookside environment.



Hazards



Hazards of PFAS and Metal halides



‘Risk = Hazard x Exposure’
Hazards:

• Heavy metals in solar technologies.

• PFAS in solar technologies.

• A solar array has a high hazard rating.

Exposures:
• Encapsulation on panels fails;

• Leachates fall onto soils;

• Leachates “pulsed” by weather events and fires;

• Leachates blown or washed off-site into surface waters;

• Leachates accumulate in soils,  toxic to soil organisms;

• Leachates bioaccumulate in plants;

• Leachates bioaccumulate in animals; 

• Leachates persist in ecosystems of aquatic and terrestrial 

organisms.



Fire 
Risks of fire:

• Particulates in smoke from USSP fires include 

HCN, AsO3, HF, H3PO4, AlF3, PbO2, PbI2, CO, 

PFAS & metal halide particulates;

• FENZ has not seen a fire plan;

• Fires may elicit discharge of high wattage 

electricity; 

• There were 1600 fires within USSP facilities in 

Italy up until 2014 (Cancelliere 2014).





Floods

• In a flood there may be electrical discharges into 

water & short circuits that start fires.



Flooding in and around Brookside & 

Doyleston during the last 35 years 
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Leachates

All solar panels leach heavy metals & 

PFAS that:
1. Are toxic to soil micro-organisms;
2. Are increased by fire or weather events;
3. Reduce soil organic carbon and soil nitrogen;
4. Are toxic within terrestrial vertebrate ecosystems
5. Are very toxic in aquatic ecosystems;
6. ‘Old panels’ cannot be placed into landfills and must 

be recycled with heavy metal and PFAS recovery (viz. 
Sustainability Act).  



Rates of leaching 



Fire damage

Hail & Lightening damage

Wind damage



Cataclysmic events will ‘pulse’ 

leachates into soils and into water

Storm –hail, lightening & 

wind damage 



Leaching of heavy metals, PFAS



Bioaccumulation of Zn, Ni, Al, In by brassica 

plants



Bioaccumulation of metal halides in 

plants at USSP-facilities.
a) Lead





Leachates within food web of terrestrial vertebrates



Leachates within food web on farms

Heavy metals /PFAS 

leached onto soil

Weathering

Leachates impact soil 

organisms& micro-organisms

Clods, changed pH, germination reduced 

soil compaction, changed C-N ratio  

Plant uptake 

places Pb2 etc & 

PFAS in stems 

& leaves above 

accepted limits 

for vegetation

Livestock eating contaminated grass have 

residues in liver, kidney & neurological system

Target organ toxicity & 

animal welfare issues  
Residues in meat

& vegetables we eat



Effect of brodifacoum on molecular processes

Ecotoxicology



Food web (terrestrial vertebrates---Brodifacoum

Pests controlled



Terrestrial Food web—PFAS & metal halides



Heavy metals in birds of prey
Pb Norway <1% solar energy Pb Sweden <1% solar energy

Pb Italy = 22% solar energy Pb Spain = 43% solar energy 



Impacts of metal halides & PFAS on birds

Metal halides and PFAS impact birds through:

(1) Emaciation and death by starvation;

(2) Thin egg shells with breakage during incubation,

(3) Embryo feeding on contaminated albumen;

(4) Fewer chicks fledged,

(5) Immune system compromised, increased susceptibility to disease; 

(6) behavioural changes;

(7) Progressive decline in populations.

a) It is inhumane, so creates issues with animal welfare;

b) It  reduces fertility;

c) It reduces biodiversity.



Aquatic ecosystems



Run-off of water containing leachates
Water that contains heavy metals and PFAS runs off paddocks and down to Lake Ellesmere

All heavy metals and PFAS pushed into drains are highly toxic to aquatic 

organisms.  Included are: Al, Cd, Pb, Zn, Cr, Ni, As, Cu, Ag….all were classified 

as 9.1A substances (i.e., highly toxic to aquatic organisms).  Silica is classified as 

9.1B (fine granules).

PFAS in water bioaccumulate in fish to the extent that eating just one fish is the 

equivalent of drinking PFAS-contaminated water for a month (Barbo et al. 2023)  



Bioaccumulation of heavy metals in carp



Effect of metal halides on herons



Summary of “Risk=Hazard x Exposure”
• Leachates are an integral part of solar technologies 

• Are very significant during weather events and fire; 

• Impact of leachates on soil micro-organisms >> “minor”

• Impact of leachates on soil nutrients (nitrogen, carbon) >> “minor”

• Impacts of pollutants in air in the event of a fire >> “minor” 

Large fire may result in a ‘contaminated site’ at Brookside

• Impacts on surface water >> “minor”

Consents to discharge stormwater must be revoked

• Impact on aquatic ecosystems (fish, waterfowl) >> “minor”

• Impact on vertebrate ecosystems >> “minor”

The purpose of the Resource Management Act 1991 is to:
2b) safeguard the life-supporting capacity of air, water, soil, and 

ecosystems.

2c) avoid, remedy, or mitigate any adverse effects of activities on the
environment.
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