
Silicon project Kemerton 

Simcoa Operations Pty Ltd 

Proposed change to environmental conditions 

Report and recommendation 
of the Environmental Protection Authority 

(as requested under Section 46 of the Environmental Protection Act 1986) 

Environmental Protection Authority 
Perth, Western Australia 

Bulletin 631 
June 1992 



THE PURPOSE OF THIS REPORT 

This report conLains the Environmental Protection Authority's environmental assessment and 
recommendation, ro the MinisLer for the Environment on the environmental acceptability of the 
propo al. 

Immediately following the re lease of the report there is a 14-day period when anyone may 
appeal to the Minister against the Environmental Protection Authority's recommendations. 

After the appeal period , and determination of any appeals, the Minister consults with the other 
relevant ministers and agencies and then issues his decision about whether the proposal may or 
may not proceed. The .Minister also announces the legally binding environmental conditions 
which might apply to any approval. 

APPEALS 

If ou di ~agree with any of the as es ment report recommendations you may appeal in writing 
to the Minis ter for the Environment outlining the environmental reasons for your concern and 
enclosing the appeal fee of $10. 

It is important that you clearly indicate the part of the report you disagree with and the reasons 
for your concern so that the grounds of your appeal can be properly considered by the Minister 
for the Environment. 

ADDRESS 

Hon Minister for the Environment 
18th Floor, Allendale Square 
77 St George's Terrace 
PERTH WA 6000 
CLOSING DATE 

Your appeal (with the $10 fee) roust reach the Minister's office no later than 5.00 pm on June 
26, 1992. 
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1. Background 
Simcoa Operations Pty Ltd, previously known as Barrack Mines L td, received approval from 
the Minister for the E nvironment to develop the ilicon smelter at Kemerton and the quartzite 
mine at Moora on 13 May 1988, subject to a number of legally binding environmental 
conditions and commitments . That approval was given after preparation of a Public 
En ironmental Review (PER), receipt of public and government agency submissions, and 
release of the Environmental Protection Authority's assessment reports on the proposal (EPA 
Bulletins 279, 326 and 328). 

In 19 8 Simcoa Operations Pty Ltd proc eded to develop the quartzite mine at Moora and 
construct the silicon melter at Kemerton. Since commissioning of th smelter in December 
1989, the operation has consistently produced silicon m tal at the rate of 70 to 75 tonnes per 
day. 

2. The proposal 
Simcoa Operations Pt 1 Ltd (Simcoa) has requested pennission, OD an as needed basis, o by­
pass the baghouse and vent furnace off-gases directly to the atmosphere for up to 50 hours per 
year (Appendix ). This confli ts with Environmental Condition 3 of the Minister's Statement 
of Approval ie: 

"The proponem shall not cau e or allow the direct venting of furnace off-gases to the 
atmosphere. AU furnace off-gase shall be passed through the baghouse." 

The Minister for e Environment has requested that the Environm ntal Protection Authority 
repon in ace rdance with Section 46 of the Environmental Protection Act (1 986). 

3. Advice of the Environmental Protection Authority 

3.1 Causes of direct venting of furnace off-gases from smelter 
Under normal operation, furnace off-gases are removed from the smelter co plex using a 
baghouse sy tern. The accompanying fine dust, which is predominantly amorphous silica, i 
ollected in bopper and ubsequently ack' ged for sale or disposed ofin an approved land fill 

site. 

Direct venting of furnace off-gases to the atmosphere (bypassing the baghouse can and has 
occurred at th plant since om.missioning, due to sudden and unexpect d malfunctions. In the 
11 month period to 9 May 1992, a total of 11 hours of direct venting was recorded by the 
company. Venting occurrences were typically les than 15 minutes duration at a frequency of 
two to three times each month, although longer periods of up to fot.rr hours were recorded. 

The silicon smelter is designed such that if fume are not removed, dampers above the 
furnaces au omati ally open. If the fumes remain in this area, the resultam high dust loadings 
would con titute an unacceptable health risk to employees in the furnace complex. hutdown of 
the fans which sack the dust laden air into the baghouse has been the main can ·e of the stack 
dampe s opening automati ally. Stack damper have also opened during periods of maintenance 
or testing, but silica fume wa not emitted. 

Cans s of fan shutdowns to date include: 

• tripping out do to high oil temperatures of the fans; 

• power cuts to the SECW A grid; and 

• shearing of fan dri e hafts. 
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3.2 Environmental impact of direct venting 
During the assessment of the silicon smelter when it was proposed for the Picton area, the 
Environmental Protection Authority was cautious about the effect that silica fume resulting from 
direct venting would have on the residential population. The Authority maintained its stance 
when the site was changed to Kemerton. 

In 1988 advice was sought from the Health Department of Western Australia in relation to 
conflicting reports on the harmful nature of the silica dust, and what constituted! hazardous 
levels in the air for the general public, children and those people already suffering from 
breathing problems. 

The Health Department's response, which is appended in EPA Bulletin 326, concluded as 
follows: 

• there were no public health standards for silica fume at the time; 

amorphous silica did not seem to be hannful by itself, but the presence of crystalline silica 
would constitute a potential silicosis risk; 

• recommended silica fume limits were an annual average of 70 micrograms per cubic metre 
(µg/m3) and a 24 hour average of 100µg/m3 (based on draft occupational health star1dards 
and considered similar to proposed World Health Organisation guidelines for total 
suspended panides at the tinic); 

• if the plant could operate within these limits, it was unlikely that there would be any 
public health concerns; and 

• these recommended levels would protect all but the most sensitive of individuals. 

Recently the Health Department of Western Australia was again consulted about the health 
implications of Simcoa's request to direct vent furnace off-gases to the atmosphere. The 
monitoring infonnation outlined below was provided to the Health Department of Western 
Australia for their appraisal. 

3.3 Summary of environmental monitoring to date 

3.3.1 Silica fume monitoring at residential areas 

Environmental Condition 4 and pollution control licence Condition A5 both specify silica fume 
limits of 70µg/m3 on a 24 hour average basis and 1 OOµg/m3 on an annual basis. 

Simcoa has monitored ambient dust concentrations, which includes dust from all sources 
(including silica fume), every sixth day since October 1988 at two locations near residential 
areas - Wellesley Special Rural (east of the plant site) and Leschenault Parklands Special 
Residential (west of the plant site), at sites acceptable to the Authority. These data (Table 1) 
show that ambient dust levels in these areas have not changed significantly as a result of the 
silicon smelter's operations, which began in December 1989. There have been only two days 
since the smelter commenced operating where ambient dust levels have been higher than 
70µg/m3 (75.5µg/m3 on 4 January 1990 and 77.4µg/rn3 on 17 April 1991); these events were 
probably attributable to sources other than the plant. On most days the dust levels were typically 
half to a third of the limits, and were normally only higher than these levels if burning off or 
road construction was taking place in the vicinity of the monitoring equipment. 

Condition A4(b) of the pollution control licence requires the company to maintain a log of the 
periods when furnace off-gases are direct vented to the atmosphere, and record the date, time, 
duration and explanation for each event. To date, no monitoring days have coincided with 
significant periods of direct venting, to gauge the short tem1 effects of direct venting on dust 
levels. 
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Table 1. Summary of ambient dust monitoring by Simcoa at Leschenault and 
Wellesley areas 

Table la. Ambie t dust concentrations - Leschenault 

Concentration (µg/m.3) 

Quarter Mean Std. D V. Max Min 

4th 1988 52.8 21.6 114.0 35.3 

1st 1989 30.6 8.7 41.0 13.9 

2nd 1989 29.4 10.5 62.3 19.2 

3rd 1989 21. 1 6.4 31.7 10.1 

4th 1989 27.4 9.3 47.4 15.1 

1st 1990 28.9 9.7 48 .9 15.8 

2nd 1990 25.6 10.6 62.8 16.6 

3rd 1990 27.0 13.3 60.2 10.0 

4th 1990 25 .7 9.0 40.4 15.1 

1 t 1991 29.6 9 .5 43.1 13.8 

2n 1991 32.2 18.7 77.4 15.2 

3rd 1991 24.0 7.3 37.8 15.0 

4th 1991 26.2 8.8 4 .5 12.4 

Table 1 b. Ambient dust concentrations - Wellesley 

Concentration (µg/m3) 

Q uarter Mean Std Dev. Max Min 

4th 1988 48.7 13.2 67.7 1.6 

1st 1989 32.8 13.5 64.3 14.8 

2nd 1989 28. 1 .9 77.5 15. 

3rd 1989 17.3 5.2 28.8 9.0 

4th 1989 36.0 20.9 96.7 17.3 

st 1990 36.4 17.2 75.5 16.0 

2nd 1990 24.7 9.8 45.6 16.7 

3rd 1990 21.6 8.9 41.2 10.6 

4th 1990 26.6 9.4 45.8 15.3 

1st 1991 32. 1 8.8 6.0 17. 

2nd 1991 30.l 17.2 69.3 17.2 

3rd 1991 2 1. l 4.9 28.5 11.8 

4th 1991 26.6 1 .9 69.1 12.4 
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3.3.2 Ambient dust monitoring at plant boundaries 

As a condition of the pollution control licence (Condition A6), the Authority has stipulated that 
the company is to ensure that the concentration of airborne dust from the premises (at the site 
boundaries) is not to exceed 1000µg/m3. The concentration is to be determined by the 
difference between two measurements of 15 minutes duration within a 60 minute period, made 
either side (upwind and downwind) of the plant and within 5 metres of the plant boundary. 

Two sets of monitoring at the plant boundaries were undertaken by the company's consultant in 
May 1991. The differences in upwind and downwind values of ambient dust levels were 
measured at 89µg/m3 and 295µg/m3, which are well within the licence limits. 

3.3.3 Monitoring of the dust emission handling system 

Condition A3 of the pollution control licence requires the company to treat dust emissions in a 
dust emission handling system such that the emissions of dust do not exceed 50 mg/m3 
(50,000µg/m3). 

Measurements of particulate loading by the company's consultant in May 1991 in six locations 
around the baghouse ranged from 0.1 to 1.5mg/m3, indicating that the dust emission system 
under normal operating conditions is highly efficient 

3.3.4 Crystalline silica in silica fume 

Critical to the concerns of both the Health Department of Western Australia and the 
Environmental Protection Authority during the assessment of the proposal was the nature of the 
silica fume, specifically the concentration of crystalline silica. 

In accordance with their environmental commitments (Commitment 3.5.6), Simcoa has 
introduced a programme of regularly sampling silica fume from the baghouse and submitting 
samples for X-ray diffraction analysis, to detect any contamination by crystalline silica. Test 
work to date which has been reported to the Authority shows that quartz content in silica fume 
ranges from zero to 1.5%, which is near the limits of detection for quartz by X-ray ruffraction. 
These levels compare favourably with measurements on fume at similar plants in Tasmania ie 
1.2% at BHP's TEMCO ferrosilicon plant, and 6.0% at Pioneer's silicon plant. 

Although best results are presently obtained using X-ray diffraction, problems have been 
identified in accurately determining crystalline silica in in an amorphous silica matrix. Simcoa 
are engaged in a university research project aimed at more accurate determinations of 
amorphous and crystalline silica in silica fume. 

4. Conclusions and recommendation 
In its initial assessment of the silicon project, the Environmental Protection Authority expressed 
concerns about silica fume impacts resulting from direct venting of furnace off-gases. 
Monitoring of dust and the nature of the silica fume by Simcoa since the smelter has been 
operating now indicates that the environmental impacts to date are minimal. 

The Authority concludes that the operations of the smelter, including the occasional periods of 
direct venting, have not significantly impacted on the quantity of dust in the air at the nearest 
residences. Furthermore, it would appear that the silica fume emitted from the Simcoa plant is 
not as hazardous as was initially expected at the time of the environmental assessment, as 
measurements show that crystaHine silica is barely detectable. The Health Department of 
Western Australia concurs with the Authority's conclusions. 

The establishment of the buffer zone around industries at Kemerton has resulted in greater 
protection of residential areas from the effects of the smelter. 
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The Envi ronmental Protection Authority recommends that Condition 3 of the 
Mini ter's statement, published on 13 May 1988, should be amended to require 
that furnace off-gases be passed through an approved dust collection facility. 
Direct venting of furnace off-gases to the atmosphere is to be aJlowed only 
provided: 

all reasonable and practical measures are taken by Simcoa to avoid direct 
venting ; 

• Simcoa p repares a contingency plan as part of the Environmental 
Mon itor ing and Management Plan, with the specific objective of 
minimising the periods of unplanned direct venting and any effects on the 
environment; 

• Simcoa notifies the Envi ronmental Protection Authori ty within 24 hours of 
an di rect venting; 

• Simcoa does not carry out any direct venting of furnace-off-gases as a 
consequence of planned maintenance without the prior approval of the 
Environmental Protection Auth rity; and 

• imcoa monito rs and reports ambient dust levels, silica fume 
characteristics and episodes of direct enting of furnace off-gases to the 
atmosphere to the satisfaction of the Environmental Protection Authority. 

Give the need for direct venting of furnace off-gases at the smelter under emergency 
conditions , the Au hority considers that the control and duration of the events should be 
managed through the pollution control licence conditions. 

5 



Appendix 1 

Letter from Simcoa Operations Pty Ltd to the Environmental Protection 
Authority requesting permission to direct vent furnace off-gases to the 

atmosphere 



INCORPOAA TED IN WE.STERN AUSTl!A!.IA ACN009Cl6465;l 

M.-.RRIOTT ROAD. WELL LEY. WESTERN AUSTRALIA 6230 
PO BOX ! 389. SUNBURY, WESTE!W AUSTRALIA 6230 
TELEPHONE (0971 Q! 2.588 FACSIMILE: (097J 91 2787 

Our Ref: 0515/DMS/LS 

29 June ·l991 

Mr M Chopping 
The Director 
Po lutio~ Co~trol Division 
Environmenta l Protection Authority 
1 Mount Street 
PERTH WA 60 00 

Dear s ir , 

1-------- ,,_ .... , --

2- JUL 1 

""'11o-l1 b/'DD 

SIMCOA OPERATIONS PTY LTD 
LICENCE NO. 2 176 

VENTING OF FURNACE GASES TO 
ATMOSPHERE BY-PASSING THE GAS CLEANING PLANT 

Current pra ctices with r espect to venting of furnace g s e s to t he 
a t mos phere a r e a s described i n o ur memorandum from 24 Ma y 199 1 
(ref 0403/ DMS/LS) . 

The prac tice of idling the furnaces in c ase of even minor 
disturbance s t o the ga s cleaning plant i s not a lways pra c tic able 
due to the signif i cant disruption it causes to e smelter 
opera tions . 

We therefore reque st an alteration in our EPA licence to all ow us 
to 7~n"c. f -:.:.rn ;=. c~ gase s by i:y-pass.i.rnJ the: gas c l e aning pla nt for p 
to 50 hours p e r year. This would still repre sent a level of 
vent i ng signific antly l ess t han that p e rmitted at other 
competitor s il icon s mel ters both in Austral i a and ab r oad but i s 
imp o r t ant in a ss i s ting s imcoa to remain competitive under very 
di fficult conditions i n the s i licon industry. 

It is most l~ke ly t ha t onl y a small p r oportion of this 50 hours 
would b e used each year. 

Typ i c al inc ' dents would involve venting fo r 10-15 minute s due to 
a s udden failure of t he gas cleaning contro l system. Planned 
ma i ntenance of the gas c leaning plant could also mean venting for 
longe r periods (possibly several hours) but this would only be at 
i nfr e qu ent intervals , typically less than once per year, and in 
such c a ses the EPA would be notified we ll in advance of any s ucL 
event . 

Furthermore , in c ase of venting due to p lanned maintenance S i mcoa/ 
Operations would undertake to schedule thi s to have a minimum 
effect on t he surrounding are a. 

.I (' l "' ~ 
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Should the EPA licence be altered to permit limite d direct 
venting the present dust monitoring p r ograms would rema i n i n 
place and Simcoa will continue t o ma i nt ain atmospheric d ust 
loadings within the limits specified in t h e EPA l icence {Sections 
A5-A7). The current practice of loggi ng all incident s of direct 
venting and reporting them to the EPA on a qua rter l y bas i s would 
also be continued. 

Finally, despite any agree d a lterations t o t h e EPA licence t o 
permit lim.i ted direct venting o f f urnac e off gases, Simcoa would 
maintain a commitment to a v id the use o t h i s dispensation 
wherever possible. 

Yours faithfully, 

{;::~ ~ 
/ .::rosnan 

Met & Tech. Services Supt. 


