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Bylaw 1607/22 – Resource Extraction Amendments 

 
 

VERBAL SUBMISSIONS 
 
1. Kirsty Stewart Opposed 
2. Anita Power Opposed 
3. Janice Nolte Opposed 
4. Tim Cholewa Opposed 
5. Marc Therrien Unidentified 
6. Phil Soetaert In Favour 
7. Sid Chadi Opposed 
8. Jerry Madro Opposed 
9. Laura Cline on behalf of SIL Opposed 
10. Shannon Cory Unidentified 

 
 

WRITTEN SUBMISSIONS 
 
 

1. Rakesh Mehra Opposed 
2. William R Rudko Opposed 
3. Miles Chuchmuch Opposed 
4. Erwin Rutsch Opposed 
5. Fern Mulyk Opposed 
6. Vivianne Pambrun Opposed 
7. Sid Chadi – Fourcha Group Opposed 
8. Pam Tidsbury and Brian McBride Opposed 
9. Rick and Beverley Reid Opposed 
10. Neil Yakimets Opposed 
11. Rose Domshy Opposed 
12. Heidelberg Materials Opposed 
13. Curt Klassen Opposed 
14. Colleen Grant and June Van Brabant Opposed 



15. Sil Industrial Minerals Opposed 
16. Janice Nolte Opposed 
17. Carol Shaw Opposed 
18. John and Sandy Stevenson Opposed 
19. John Zaffino Opposed 
20. John and Albina Pratt Opposed 
21. Miles Court and Dorreen Pedley Opposed 
22. Sherril Cholewa Opposed 
23. Wally Benjamin Clarke Opposed 
24. Dave and Melissa Hobson Opposed 
25. Raymond and Sharon Dragon Opposed 
26. Warren Lusk and Susan Gillespie-Lusk Opposed 
27. David Wayne Carter Opposed 
28. Jessica Bussemakers Opposed 
29. Caesar Diogo and Fiona Henderson Opposed 
30. Bryce Wooley Opposed 
31. Darcy and Melissa McCutcheon Opposed 
32. Jerry and Sheree Madro Opposed 
33. Gabrielle Madro Opposed 
34. Candace Stoppa Opposed 
35. Patricia Pelrine Opposed 
36. Tim Cholewa Opposed 
37. Jan and Leanne Cosby Opposed 

 
 













 



June 21, 2023 
 
Sturgeon County 
9613-100 Street, 
Morinville, AB T8R 1L9 
 
Attention:       Sturgeon County 
 
 
Re: ,  Bylaw 1607/22 
 

I am the owner of 26432 Twp Rd 544, Sturgeon County and I oppose the Land Use By-law 1607/22 the creation of 
a New Resource Extraction Direct Control District.  

Sturgeon County wants to 

• Amend the existing Resource Extraction land use district by: 
o adding transportation performance standards 
o adding groundwater management requirements and management plans 
o adding community consultation and communication requirements 
o removing the allowance to reduce the prescribed setbacks if agreed to in writing by 

area residents. 

AND 

• Add a new Resource Extraction Direct Control District to the Land Use Bylaw that allows for: 
o exact setbacks to be determined on a case-by-case basis at the redistricting stage. 
o built-in flexibility where the regulations can be adapted to the land and its characteristics. 
o a process that allows for public input at the public hearing stage and confirmation of relevant 

regulations by Council prior to third reading of the relevant bylaw 
o a full range of enhanced performance standards applied on a case-by-case basis as Council 

deems appropriate. 
 

I am against the new “Resource Extraction Direct Control District to the Land Use Bylaw” which will allow for 
Resource Extractors to be closer to residential properties, roadways, and/or waterways at Sturgeon County’s 
discretion (“exact setbacks to be determined on a case-by-case basis “).  On a case-by-case basis Right 
now, there are established holdbacks that are only negotiable by adjacent affected Landowners (Area Residents) 
and the Resource Extractors themselves.  The new proposed Resource Extraction Direct Control District will shift 
the power of the Landowner (Area Residents) to Sturgeon County and allow the County to decide at will if the 
Resource Extractor can be closer to residences, roadways, and waterways.   Unsurprisingly I have not read or heard 
of the “exact setbacks to be determined on a case-by-case basis” setbacks being possibly farther than 
the 400 metres minimum (single home) if “determined “  by Surgeon County as that doesn’t meet the “if 
supported by an economic, environmental and quality of life assessment” (Note: Economic is the first 
priority).  The exact wording is Operators (Resource Extractors) could apply for REDUCED Setback Distances.  This 
already favours the Resource Extractor and Sturgeon County, and not the Area Resident/Landowner. I am sure not 
one Area Resident/Landowner has complained of being too far away from a Resource Extraction Site. 

 

https://pub-sturgeoncounty.escribemeetings.com/filestream.ashx?DocumentId=15699


 

Sturgeon County says that they want to balance the needed economic benefits with protecting the environment 
and residents’ quality of life.  The adding of Transportation Performance Standards, Groundwater Management, 
and Community Consultation/Communication is necessary but below ground aquifers health is missing and 
important for Area Residents/Landowners.   

o In the new resource extraction direct control (RE DC) land use district, on a site-specific basis: 
 Operators could apply for reduced setback distances (compared to the resource 

extraction (RE) land use district) if supported by an economic, environmental, and 
quality of life assessment. If approved by Council, additional measures could apply and 
would suit the land’s unique characteristics, such as topography, shelter belts, roadways 
and more. 

• What will Council use to determine the additional measures? Could apply? Does that 
mean it is optional vs mandatory?  If it is mandatory – who is enforcing any of those 
measures that could apply?  

 

Measures related to traffic management, noise, hours of operation, air quality, hauling, 
water/groundwater management and more, could be applied to reduce the operation’s impact on the 
environment and nearby landowners and properties. 

TRAFFIC: 

What specific scientific measures will Council be using to address the high-volume truck and 
trailer traffic on the roadways and intersections?  Will there be a lower speed limit?  Will there 
be enforcement of trucks with air brakes?  Will there be increased bylaw enforcement in that 
area of increased traffic?  Is there a traffic plan at all?   What is it?  Is the increased traffic at 
intersections safe now?  Is there a plan to review traffic before each project?   

 

NOISE:  

Under section 12 of By-Law 1607/22 (being amended) sub section (a) The developer shall 
“prevent noise from becoming an annoyance to adjacent landowners at the 
request of and to the satisfaction of the Development Authority”. The Development 
Authority not the Landowner has the final say as to what is acceptable.  Will scientific Noise 
Surveys be completed to determine Noise impacts on residents and livestock health and stress 
levels? How do you know the effects right now on livestock and residents?  What baseline 
research/studies have been completed to ensure the levels are not high already.  What 
enforcement will Sturgeon County provide for not acceptable levels? What engineering solutions 
do you have if sound levels are high and can’t meet bylaw/legislative requirements? Who will be 
responsible for enforcing that these get completed? And what happens when there is no solution 
and noise levels remain high above the bylaw/legislative levels? 

 

 



 

AIR QUALITY/DUST:   
Will Air Quality studies be completed by an approved scientific company to monitor Silica sand 
and fine dust health effects? Crystalline Silica is a known Type 1 carcinogen. Exposure to 
crystalline silica can cause a number of health problems, including silicosis, lung cancer, 
chronic obstructive pulmonary disease and emphysema, as well as pulmonary 
tuberculosis”. Will residents get a chance to say when they want air quality studies?  Many 
companies wait until it is a nonwindy day to complete studies so the levels are low.  Will the 
residents get a chance to pick the days that the monitoring occurs?  Who hires the monitoring 
companies? The Resource extraction companies? For residents closer to extraction are 
permanent air quality /wind sensors set up?  Gravel pit operations in and around 
Calgary include warning signs that alert all that enter the site that it’s a 
“crystalline silica work area” and that respirators are required. However, no signs 
are currently posted.  Who is protecting the resident’s health & safety and these 
homes that are within 300m of the centre of the pit and crushing plant.  There 
are currently no wind sensors in place to monitor particulate matter in any 
direction, so the concentration of crystalline silica is currently not known.  There 
are no baseline scientific studies/research that show how much Crystalline silica 
is currently blowing in the wind.  The gravel roads also produce silica. It has only 
been last year that dust control was applied to the gravel road (we live on a 
major haul route).  It is not a permanent solution, but it has only been addressed 
in the past year.   

Water:  

Will scientific studies of ground and aquifer water be conducted?  (Our well went dry and was 
not part of the monitoring program, we are situated close to a current Extraction Resource 
Production Site) What resources are out there for residents who now have a dry well from 
production right now that has not been addressed and solved? Who will pay for dry wells and 
how long do residents go without a well? What is the current process for residents who have a 
dry well?  We don’t know that process? Will all this testing be ongoing? Will residents receive 
water quality reports monthly or yearly to ensure no contamination has occurred? Who will pay 
for these studies.  Will the area residents be allowed to review these studies. What will 
enforcement look like if the Resource Extractors fail to comply or exceed the recommendations 
of the studies?  What input does the residents have?  Enforcement is not included in the bylaw 
except for renewal of permit.  

Communication Plan:  

What modes of communication should residents expect? Quarterly, monthly and in what form 
Brochures, email notices, emergency response situations closest to site.  What happens when 
effective communication is not occurring and is non-transparent?  What happens if sturgeon 
county and the resource extraction company can’t find a solution to address residents concerns?  
Will there be a mediator?  Will there be a separate board (third party to assist) There is currently 
no written communication or community engagement that has occurred throughout the past 
two years while this bylaw has been on the table.  Why does effective communication have to be 
written into the bylaw.  Many companies do engage with local residents (i.e., oil and gas, they do 
it without it written into a bylaw).    What happens if this does not occur?  Enforcement?  Or is it 



wait for a 5-year permit to renew?   Landowners and Area Residents who are impacted by 
Resource Extractors will suffer possible injury or ill health due to increased traffic or 
water/silica/noise stress. Without effective communication and transparency now, how does this 
bylaw protect residents? Health and Environment? 

The amended By-Law 1607/22 takes the area residents and affected landowners’ voices and power away from 
dealing with Resource Extractors and Sturgeon County.  It does not do a very good job of defining enforcement and 
penalties for contravening these By-Laws.  The By-Law also does not clearly state who will pay for the possible 
numerous scientific studies (Noise, Air Quality, Water, dry wells and Traffic, etc.), who will have access to these 
studies, and the frequency of the studies.   
 

Sincerely, 

 
Vivianne Pambrun, Landowner, Sturgeon County 



From: Sid Chadi <sidchadi@fourchagroup.com>  
Sent: Wednesday, June 21, 2023 10:28 AM 
To: Reegan McCullough; Larry Andrews   
Subject: Setback- Sturgeon County Draft Bylaw 
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you 
recognize the sender, and know the content is safe. If you are unsure of the contents of this email, please reach 
out to IT at ISSupport@sturgeoncounty.ca 
 
Good Morning Reegan,  
 
Larry has asked me to forward you our comments on the upcoming public hearing set for tomorrow, 
June 22.  
 
Please see the email below with our concerns regarding the existing residences that have already mined 
on the adjoining properties (Berube).  
 
Let me know if you're available today for a quick telephone call. I can be reached at 780-445-8343. 
 
Many thanks, 
 
Sid Chadi 
Chief Executive Officer 
Fourcha Group 
11610 111 Avenue NW 
Edmonton, AB T5G 0E1 
T 780.441.3508 
C 780.445.8343 

 
---------- Forwarded message --------- 
From: Mike Chadi <mike@fourchagroup.com> 
Date: Wed, May 24, 2023 at 10:45 AM 
Subject: Sturgeon County Draft Bylaw 
To: Larry Andrews; Sid Chadi  
 
Please find attached Sturgeon's draft bylaw as currently drafted.  
 
Few issues to note: 
 
While the setback has been reduced from 800 metres to 400 metres, reading the draft bylaw as it 
currently stands will still require us to proceed with the County's newly proposed Direct Control 
("DC") zoning approach.  
 
There are two ways to mitigate this and hopefully arrive at a position where we can pursue the less 
onerous Resource Extraction  ("RE") zoning as opposed to the DC path. 

mailto:sidchadi@fourchagroup.com
mailto:ISSupport@sturgeoncounty.ca
mailto:mike@fourchagroup.com


 
(1) We can seek to have the County maintain the section they are proposing to strike out in its entirety 
(Subparagraph 11.2.4(c)(ii) - Schedule "A"). This will allow us the flexibility to make "a provision...in 
writing" with the resident within the 400 m setback and proceed with an application under the RE 
regulations. This option is somewhat problematic because it presumes that we would have to negotiate 
and compensate the Berube residence due to its proximity within the setback.  
 
The option with the biggest windfall for us would be to carve out a limited exception for those dwellings 
that are currently or have previously been located within 400 m to an existing or previously mined 
property.  
 
I would propose the following language: 
 
"Notwithstanding Subparagraph 11.2.4(c)(i), natural resource extraction, and secondary processing may 
be permitted within 400 m (1,312.3 ft) of an existing dwelling where the existing dwelling is already 
located within 400 m from the operating area of existing lands permitted for  natural resource extraction 
and / or secondary processing. 
 
Once you've had an opportunity to review, perhaps we can discuss next steps further. 
 
Best, 
 
Mike 
 
--  
Mike C. Chadi 
Legal Counsel 
11610 111 Ave NW 
Edmonton, AB   T5G 0E1 
Office: 780.441.3508 
Cell: 780.909.7777 

 
 



From: Pam Tidsbury
To: Legislative Services
Subject: Changes to mineral extraction setbacks.
Date: June 21, 2023 9:55:02 PM

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender, and know the content is safe. If you are unsure of the contents of this email, please reach out
to IT at ISSupport@sturgeoncounty.ca

Sturgeon County 
Legislative Services

I am writing this letter in regards to the proposed changes for the extraction of Silica Sand in
the County of Sturgeon. 

The proposed changes to the setbacks for Silica Sand mining from 400m to 800m will
effectively eliminate most, if not all, smaller properties from the benefits of selling Silica Sand
from their property. 

We are one of those properties. As pensioners, we have been waiting for over two years now
while this issue goes back and forth multiple times, waiting for some kind of approval.
Meanwhile, our home, in need of dire repairs, continues to deteriorate with every passing year.
If an 800m setback is legislated, our property will no longer be a viable venture for Sil to even
consider mining operations. 

Not only is this grossly unfair for the landholder, it is also unfair for any company trying to do
Silica Sand extraction in the County of Sturgeon. I would like to also know why Silica Sand
only and not all mineral extractions would be subject to an 800m setback? 

I would like to conclude, that your consideration not be given only to acreage developments,
large landholders and mining companies but also to those with smaller landholdings, who are
very much in need of the income that can be generated from the sale of simple sand off their
own property. 

Yours truly, 

Pam Tidsbury 
Brian McBride

mailto:legislativeservices@sturgeoncounty.ca


From: Rick Reid
To: Legislative Services
Subject: Resource Extraction - Bylaw 1607/22, Public Hearing , June 22, 2023
Date: June 22, 2023 11:07:59 AM

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender, and know the content is safe. If you are unsure of the contents of this email, please reach out
to IT at ISSupport@sturgeoncounty.ca

To: Mayor - A Hnatiw and Councillors - D Derouin, K Toms, M Mclennan, N Comeau, D
Stang and J Berry

We are resident landowners / stakeholders  in division 6 of Sturgeon county, and have been
following the proposed Resource Extraction bylaw review for numerous years now, up until
recently have been in favor of the proposed changes for the DC - RE 1 Resource Extraction -
Direct Control 1. (Still in favor if all setbacks are equal at 400M)

As the proposals have progressed and changed over time, it was reasonable to arrive at 400m
setbacks for all parties and properties involved, as this would be a FAIR situation for all land
owners and stakeholders. As I / we were unable to attend the last council meeting relating to
this bylaw, we were not only surprised, but shocked to see that the proposed setbacks for Sand
/ Gravel and Silica Sand projects had been differentiated and that the Silica sand projects be
severely penalized by increasing proposed setbacks to 800 meters. 

We have heard many comments and arguments why adjacent land owners to the properties
containing the Resources, would like to eliminate the extraction process altogether, or at least
have extensive setbacks. I / we understand their concerns, but we are not trying to tell them
what to do with their properties, while, by increasing setbacks, we the landowners with
resources are being restricted, impeded and penalized as to what we may do on our OWN
PROPERTY. When increasing the required setbacks, we are affected by the possible loss of
revenue, devaluation of property values and control of our wholly OWNED ASSETS. In our
case the removal of the Silica Sand would enhance the Agricultural potential of the land and as
such be beneficial in the present and for the foreseeable future..

I / we have heard various reasons the proposed setbacks for Silica Sand projects, have been
increased over Sand and Gravel, but have had no specific or scientific proof that they are
valid, and in fact the process for mining / crushing Sand and Gravel, On Site will produce
more dust, specifically fine dust, noise, and overall disruption than the requirement to load
Silica Sand onsite and haul it to a process facility.

With the proposed Bylaw 1607/22, It is to be noted that the mining and reclaiming process for
all properties involved will have tighter restrictions and upgraded practices, than current, that
will enhance overall environmental outcomes and reduce impacts on / for residents in the areas
of concern, this again is true with all setbacks equal at 400m.

Recap - It is only fair and equitable if  Sturgeon County keeps the setbacks equal at 400m and
that the DC - RE 1 Resource Extraction - Direct Control be implemented.

Please consider our points of concern thoroughly before making the final Bylaw

mailto:legislativeservices@sturgeoncounty.ca


recommendations, thank you.

Sincerely 

Rick and Beverley Reid









   

 

 
 Heidelberg Materials North America 

 Northern Alberta 

Suite 100, 15015 – 123 Avenue 

Edmonton, AB T5V 1J7  

June 22, 2023 
 
Sturgeon County 
9613 – 100 Street 
Morinville, AB T8R 1L9 
 
RE : Comments on Proposed Bylaw 1607/22 – Resource Extraction Amendments to Land Use Bylaw 

1385/17 
 
 
Dear Mayor and Council, 
 
Heidelberg Materials Canada Limited (Heidelberg Materials) is one of North America’s leading 
manufacturers of cement, aggregates, and ready-mixed concrete. At Heidelberg Materials, we are placing 
sustainability, including the wellbeing of the communities in which we operate, at the core of what we 
do. Our vision is to build a more sustainable future that is net zero, safe and inclusive, nature positive, and 
circular and resilient.  
 
In the Villeneuve area, we operate several resource extraction pits and a processing facility. We directly 
employ approximately 60 people at our processing facility, an additional 40 people during extraction and 
reclamation operations, and an additional 85 third-party haulers.  
 
Overall, we applaud Sturgeon County’s efforts during its Resource Extraction Regulatory Review (RERR) to 
understand regulatory impacts to the County, residents, industry, the environment, and the local 
economy. Please accept the following comments as part of the public input process for the March 15, 
2023 public hearing for proposed Bylaw 1607/22 which proposes amendments to Land Use Bylaw 
1385/17 (LUB) related to resource extraction. 
 

a) Setbacks 

• Bylaw 1607/22 proposes the removal of clause 11.2.4 (c)(ii) which allows for a reduced 
setback to existing dwellings in the RE – Resource Extraction District provided the resident 
of such dwelling has agreed in writing.  
 
Since the establishment of this provision under the Calahoo-Villeneuve Area Structure 
Plan in 2001, Heidelberg Materials has successfully operated within reduced setbacks to 
several residents with their written consent to prevent the sterilization of hundreds of 
thousands of tonnes of sand and gravel, develop unique mitigations, and improve 
reclamation outcomes. We believe that, in some situations, this provision can efficiently 
support the responsible development of aggregate resources without the need for 



 

2/3 

expanded impact assessment and monitoring requirements as proposed in the DC – RE 1 
Resource Extraction – Direct Control District 1. We understand requirements within the 
DC – RE 1 district can be applied at the discretion of the County and that an application 
accompanied by written support of the adjacent landowner may have less conditions 
applied; however, this discretionary process creates uncertainty.  
 

➢ Suggestion: Maintain clause 11.2.4 (c)(ii) in the Land Use Bylaw as an option for 
operators and residents to consider within the RE – Resource Extraction District. 
This would still allow for redistricting to the RE – Resource Extraction District 
within 400m of individual dwellings if the resident and operator can come to an 
individual agreement. 
 

• We support the reduction of setbacks from multi-lot subdivisions to be equal to that of 
single dwellings for consistency, and lack of evidence that impacts differ between the two 
types. 
 

• Given the above, we also do not feel there has been any factual evidence presented that 
supports increased setbacks applied to Silica Sand operations or in proximity to livestock 
operations.  Heidelberg Materials is supportive of consistent and reasonable setbacks and 
is concerned that identifying any specific type of operation or neighbouring activity will 
only complicate the regulations and future applications. 
 

➢ Suggestion: Remove the increase in setbacks for silica sand operations and 
proximity to livestock operations.   
 

• Resource extraction is a non-relocatable activity; however, secondary processing can be 
reasonably relocated to minimize potential impacts. Heidelberg Materials would be 
supportive of increased setbacks for processing activities and believes this would balance 
concerns of surrounding landowners while reducing resource sterilization. 

 
➢ Suggestion: Establish increased setbacks, up to 600m, for secondary processing. 

 
 
 

b) Community Communications 

• Heidelberg Materials is committed to being a good neighbour. Engaging with local 
communities helps us to understand and address the social and environmental impact of 
our operations which helps ensure our activities are sustainable and have a positive 
impact on local communities.   
 
Overall, we are supportive of the community communication requirements proposed by 
Bylaw 1607/22; however, we noticed some duplication that may fatigue the community. 
Sections 11.2.15 and 11.3.12 require both annual community events and semi-annual 
landowner communications.  Also, the requirement to report back to the County when a 
County representative is required to be in attendance is redundant. 
 



 

3/3 

➢ Suggestion: Revise Sections 11.2.15 and 11.3.12 to require a site-specific 
community engagement plan, in a form acceptable to the Development 
Authority.  

 
c) Approval Timelines 

• Sections 11.2.16 and 11.3.16 indicate that Development Permits for natural resource 
extraction and secondary processing will be issued for five years and will require a 
renewal every five years thereafter until a reclamation certificate is received from the 
Provincial Government. This is a very short timeframe given the lifespan of pits in the 
municipality is closer to ten years and the reclamation certificate process alone takes at 
least three years. Frequent renewals are fatiguing to the community and require 
significant County and industry resources. If the land use has been approved and the 
operator is meeting the conditions of their permit, we do not see the value in frequent 
permit renewal processes. Industry requires certainty of operating conditions for the 
duration of their operation.  
 

➢ Suggestion: Revise Sections 11.2.16 and 11.3.16 to reflect a more appropriate 
approval timeline. Heidelberg Materials suggests removing the time limit on 
development permits is more appropriate and aligns with provincially issued 
approvals and adjacent municipalities. The development permit application 
should provide an estimated lifespan expectancy which can be considered during 
the initial development permit review and approval.  
 

Thank-you for the opportunity to provide comments. If you require clarification, please feel free to contact 
the undersigned.  
 
Sincerely, 
 

 

 
  

Dale Soetaert 
Land Manager, AB & NE.BC 
Heidelberg Materials 
Phone: 780-423-6307 
Email: dale.soetaert@heidelbergmaterials.com 

Lauren Greenhough 
Environment & Sustainability Manager, N.AB & NE.BC 
Heidelberg Materials 
Phone: 780-420-2552 
Email: lauren.greenhough@heidelbergmaterials.com 

 

 

 





From: Laura Cline
To: Legislative Services
Subject: Sil Industrial Minerals - Bylaw 1607/22 Public Hearing Submission
Date: June 22, 2023 3:15:07 PM
Attachments: All_sil_YH_Sure_Ready_233934b1-cc66-471f-bbce-3a84d0873528.png

June 22 RERR Public Hearing Letter Submission.pdf

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender, and know the content is safe. If you are unsure of the contents of this email, please reach out
to IT at ISSupport@sturgeoncounty.ca

Hello,
 
Please find attached Sil’s submission in regards to the Bylaw 1607/22 Public Hearing.
 
In the interest of not providing a document that is well over 100 pages with attachments, I had
removed the appendices from the supporting study attached to the our written submission. A folder
containing the fulsome, referenced articles can be accessed at the below link for convenience, but I
did not want to send them all as a submission with the expectations anyone would review such a
massive document. All the documents are referenced at the end of my submission and can be
accessed publically online by anyone wishing to review, except the one report which is appended to
the attachment for submission.
 
https://ftp.sureway.ca/public/folder/by04T_hRi0yBinMjiG8wXA/RERR
 
Kind regards,

 
Laura Cline | Land and Environment Manager
D: 780.486.6336 | C: 780.914.1113 
9175 14 Street, Edmonton, AB | T6P 0C9
E: laura.cline@sureway.ca | sil.ab.ca
 

 

Notice of Confidentiality: The information transmitted is intended only
for the person or entity to which it is addressed and may contain
confidential and/or privileged material. Any review, re-transmission,
dissemination or other use of, or taking of any action in reliance upon,
this information by persons or entities other than the intended recipient
is prohibited. If you received this in error, please contact the sender
immediately by return electronic transmission and then immediately delete
this transmission, including all attachments, without copying,
distributing or disclosing same.

Disclaimer
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June 15, 2023 


 
Bylaw 1607/22: Resource Extraction Regulatory Review 
Public Hearing – June 22, 2023 
 


Sil Industrial Minerals is a member of Sureway Construction Group of Companies, and one of Alberta’s 


largest proppant producers, maintaining numerous privately owned and leased land investments in 


Divisions 5 and 6 in Sturgeon County for the intended purpose of natural resource extraction.  


Sil opposes the recommendations of Bylaw 1607/22 to implement a split setback for natural resource 


extraction activities within the County.  


Pit 56 Serink: 


Sil has previously avoiding making specific comments regarding individual properties or livestock setbacks, 


specifically turkey, however at this time we feel it pertinent to provide some information relating to Pit 


56 (the property adjacent to the turkey farm), as we are concerned that the contention surrounding our 


2017 development permit application for Pit 56 is perhaps influencing a decision that will impact the 


entire municipality and within it, millions of tonnes of silica sand beyond the boundaries of this property. 


We recognize the concern and contention surrounding this previous pursuit, however we implore the 


County to consider all of the information relating to this application, not limited to the concerns of those 


opposed. Supporting information is included in Attachment A. 


 In 2017, Sil pursued a development permit for a quarter section of land located between a turkey 


farm operation and a multi-lot subdivision. 


 During the public consultation process, we had heard a number of typical concerns pertaining to 


natural resource extraction operations, and some atypical concerns pertaining specifically to the 


adjacent turkey farm. As a result of the consultation process, we adjusted our application to 


include multiple mitigation strategies and provided a significant amount of scientific data relating 


to both industrial operations adjacent to turkey farms, and human health impacts relating to silica 


extraction. 


o We committed to leaving almost half the volume of resource in the ground in order to 


eliminate concerns about an end-pit-lake exposing the adjacent operation to avian flu. 


 This would further eliminate neighbor concerns regarding impacts to their water 


wells as we would not be mining in the water table. 


o We obtained approval from Alberta Transportation to relocate the access of the pit 450m 


away from the existing access to increase the distance from the adjacent turkey farm. 


o We proposed limited operating hours: Monday to Friday, 7am to 5pm, no weekends or 


holidays; and further offered to time operations with the adjacent turkey farm to align 


with timing that would allow new birds to become accustomed to noise. 


o We adjusted the proposed setbacks to ensure equality for the multi-lot subdivision and 


the turkey farm to the south by implementing a standard 100m setback from both sides. 


o We engaged an epidemiologist with over 36 years of experience in conducting and 


evaluating research in to the health effects of silica, resulting in a literature review that 







indicated that there is no increased risk of health concerns for those living adjacent to 


silica operations (Hessel, 2016).  


o As a result of the appeal process, we presented a number of examples from other 


jurisdictions of:  


 gravel pits in close proximity to turkey and/or poultry farms; 


 turkey and/or poultry farms operating adjacent to active railway tracks; 


 and cited multiple relevant publications that did not indicate that adjacent 


industrial noise or dust was an imminent concern for turkey operations. 


 Further, there are endless examples of turkey farms and many other livestock 


operations existing adjacent to agricultural activities of varying intensities; an 


industry which is known to generate its fair share of dust and noise at various 


times of the year. 


o Further, we had shown that we have had and continue to have success operating a gravel 


pit in an adjacent County, directly adjacent to a multi-lot subdivision, and showed how 


average noise levels collected during operational periods at said gravel pit are within or 


below the range of average ambient average noise levels measured at Pit 56. 


I want to clarify, it is not our intent to pursue an application for this pit in the immediate future as a result 


of any outcome of this bylaw. To substantiate this, we have numerous leases with landowners in Sturgeon 


County, all of whom are tax paying individuals, who have been waiting patiently for an outcome to this 


review, as the ability to operate their property is impacted. We have obligations to these landowners to 


work towards permitting and operation of their properties judiciously, and therefore can shift our focus 


from this particularly contentious property for the foreseeable future.  


 On this note, I would point out that there are a number of tax paying landowners whose ability to 


derive benefit from the resource on their property is being jeopardized because of the concerns 


relating to this specific pit. 


Again, we implore the County to consider the impact of the RERR and any future livestock setback policy 


on all future natural resource extraction activities within the municipality, and the respective landowners, 


not limited to this one unique property of which there is significant surrounding contention. 


Silica Sand Extraction Operations: 


It appears there are significant concerns about the activities that occur within a silica sand extraction 


operation which appear to be influencing the decisions on appropriate setbacks. A silica sand pit consists 


of the following activities: 


- Rigorous review by Alberta Environment (AEPA). 


- Topsoil salvage of the first two cuts. 


- Excavation of the sand directly in to highway trucks, which haul the material immediately offsite. 


- There is no stockpiling of sand on site. 


- There is no processing, washing, or crushing of materials on site.  


o This means 24/7 operations are not necessary. 


- Progressive reclamation occurs as soon as practicable, minimizing topsoil storage. 


- Typically, mining is done in the winter time, under frozen conditions, for only 2 to 3 months of the 


year.  







- Reclamation to large, deep water bodies is not always necessary, this is typically due to the depth 


of the deposit in some areas of the County. These large deep water bodies have excellent 


reclamation and wildlife opportunities, but are not necessary in every pit.  


o However, operators do have obligations to reclaim wetlands if they are disturbed. A 


resulting large water body may actually be a wetland complex. 


Silica Sand Safety: 


Silica sand has a contentious reputation because of the perceived relation to potential health 


complications. However, what differentiates silica sand from other sands is simply the content of silicon 


dioxide in the material. Silicon dioxide is a naturally occurring compound, and exists in all types of sand, 


including beach sand and playground sand. Its presence is not restricted to what is referred to as “silica 


sand”. The silicon dioxide content of a sand deposit provides the necessary crush strength and hardness 


required for use in things like frac sand and sand blasting.  


 All soils are made up of sand, silt, and clay particles, and all soil contains some level silica. The 


concern relating to silica or silicon dioxide is that, at incredibly small particle sizes, the silicon 


dioxide can become respirable at sizes smaller than 10 microns, and potentially result in lung 


complications.  


 Inhalation of respirable particles is not limited to the compound silicon dioxide.  


 Within any soil or earthen material, clay and silt particles have a size range of 1 to 62 microns, 


with sand being greater than 62 microns. 


o This means that clay and silt particles make up the entire range of respirable particles 


sizes, and inherently, silica sand itself cannot be respired.  


Given that the deposits we target are sandy and coarse in nature, the silt and clay contents are very low 


in comparison to other soils. For reference, the more silty or clayey a silica sand deposit, the less desirable 


it is for mining. In addition, it takes a significant amount of energy to crush silicon dioxide into small 


enough particles that they can become respirable or hazardous to human health, as crush strength of the 


compound is what makes it so valuable for its intended uses. The processes involved in silica sand mining 


do not generate enough energy to crush the sand particles; if it did, there would be no value in mining the 


sand (Krumenacher and Orr, 2015). 


It should be noted that silicosis becomes a concern due to exposure at occupational levels, not at 


environmental levels. Occupational exposure levels means exposure to elevated levels of respirable sized 


particles for 8 hours a day, 40 hours a week, for many years. Numerous monitoring datasets from 


industrial sand facilities have shown that these facilities are not substantial sources of ambient respirable 


silica (Institute for Wisconsin’s Health, 2016). Further, a study published by The Heartland Institute 


indicates that “residences near mines are typically exposed to more dust from gravel roads and 


agricultural fields than from sand mine processes” (Krumenacher and Orr, 2015).  


This is further supported by studies from the Wisconsin Industrial Sand Association (2013) and the U.S. 


EPA (1996). The 2018 literature review completed by Dr. Patrick Hessel (2018) evaluates many of these 


and other studies, and summarizes that there is no increased risk of silica-related health effects on 


residents who live near silica mining and processing facilities. These studies have been attached to my 


written submission in Appendix B. 







Thus, if a 400m setback is deemed appropriate for sand and gravel extraction, then it should be considered 


appropriate for silica sand extraction. Once again, we implore the County to consider the relevant science 


pertaining to air quality and particulate matter adjacent to silica extraction pits prior to implementing a 


setback that will affect millions of tonnes of silica resources throughout the County.  


Economic Impacts: 


Aggregates are a valuable, non-renewable, and non-relocatable resource. In a 2013 survey conducted by 


the Alberta Association of Municipal Districts and Counties (AAMDC), Sturgeon County indicated that they 


do not have a strategic aggregate reserve to fulfill future public works, maintenance, and construction 


needs over the next 15 to 20 years. This survey was completed 10 years ago, meaning that aggregate 


resources to fulfill needs are estimated to be dwindling within the County over the next 5 to 10 years.  


This is further supported by a review of the “Alberta Sand and Gravel Deposits with Aggregate Potential” 


dataset made available by the Alberta Geological Survey (2004) which would suggest unsterilized sand 


and gravel reserves in the County may be scare. In fact, Council’s original direction to Administration on 


June 25, 2019 was to review current extraction setbacks […] to ensure Sturgeon County is sustainably 


extracting a diminishing resource in the County. 


The aggregate industry provides many benefits for Sturgeon County and its residents, including: 


 Community Aggregate Payment Levy at $0.40/tonne of aggregate. 


o These funds help keep taxes low and fund community services. 


 Contribution to industrial tax base, but does not require tax based services such as snow removal and 


other municipal services.  


 Creation of equipment operating and trucking jobs, incentivizing direct, indirect benefits via income 


cash flow into the community.  


 Local sources keep costs of aggregate low for both the County and local consumers. 


 As sand and gravel reserves dwindle, the reduction in benefits via CAP and property tax income, and 


increase in aggregate costs for County projects will need to be supplemented.  


o These deficits would be likely to result in tax increases for rate payers to bare. 


Using the same Alberta Geological Survey data (2004), it is estimated that Sturgeon County has around 


100 million tonnes of recoverable silica sand deposits within the County. Silica sand extraction provides 


the all the same economic benefits previously listed. With this estimate, silica sand reserves have the 


potential to generate around $20 million in CAP levies at net present value. While the recoverable reserve 


number is an estimate based on best available data, the intent is to illustrate the magnitude of potential; 


future CAP levy values are in the $10s of millions, not single millions, and this does not yet account for 


industrial property tax income and other direct and indirect benefits of jobs and cash flow within the 


municipality. 


This volume estimate is based on the following: 


 An overlay of the AGS Aggregate Potential data set with “Map 143 – Surficial Geology of 
Edmonton” to distinguish potential silica deposits from other types of deposits. 


o We estimate that only about 20% of the potential silica sand deposit located within the 
AGS Sand Potential areas are developable, due to the following limiting factors: 


 Exclusion of lands within parks and natural areas (such as the Redwater Natural 
Area) 







 Incompatibility of lands due to pipelines and oil/gas facilities and their 
associated setbacks 


 Incompatibility of lands due to other civil features & developments 
(roads/railways/power lines/subdivisions/industrial facilities) 


 Exclusion of lands due to unfavorable topographic and/or geologic conditions 
o Of the lands that are considered developable, we have utilized an average sand depth of 


2m to generate an approximate resource volume for these lands, which is based on: 
 The average depths of sand on Sil’s properties in the County. 
 Other regional geologic data and industry averages. 


 
However, under the proposed setback for silica sand of 800m from a residence or subdivision, an 


astonishing 90% of Sturgeon County’s silica sand resource would be conditionally sterilized, forcing almost 


every application for silica sand extraction activities through the Direct Control district process, and 


requiring hundreds of thousands in background studies not required by Alberta Environment, with no 


clarity or certainty on what setbacks might actually be determined to be appropriate, if any. 


Sil Industrial Minerals is significantly, and solely impacted by this proposed setback, as we are not aware 


of any other silica sand or industrial sand producers in the municipality. The proposed split setback targets 


and conditionally sterilizes an overwhelming volume of our own future resource. Currently: 


 Sil has potential reserves in 18 properties within Sturgeon County, either via private ownership or 


lease agreements. These properties are situated in both Divisions 5 and 6.  


 Under the proposed 800m setback for silica, 15 of the 18 prospective future extraction projects 


are impacted. 


o Of the 15 impacted properties, 11 are 100% conditionally sterilized. 


o This equates to a total of 84% of Sil’s potential future resource within Sturgeon County 


being impacted and conditionally sterilized by the proposed bylaw. 


o All but three of Sil’s prospective future pits would be subject to the Direct Control district 


zoning, with no certainty on setback outcome.  


o This would result in us having to eliminate some potential projects all together because 


the return on investment is far too uncertain under the Direct Control district. 


 In addition, the proposed bylaw unfairly impacts numerous landowners who would like to see an 


income and benefit from the natural resources on their property, and whose properties may 


become inoperable due to uncertainty of setbacks. 


 For those 11 properties completely impacted, we are not even given the option to consider 


avoidance techniques or reduction in project size to pursue the NRE zoning. 


o Consider the administrative burden on the County by forcing all Sil’s applications through 


the onerous Direct Control process. 


In the next couple decades or even much sooner, silica sand may be the County’s primary CAP contributor, 


but the proposed bylaw is severely restrictive of silica sand operations.  


Over the last few years, Sil has: 


 invested significant capital in exploration; 


 engaged landowners; 


 and employed residents of Sturgeon County and municipalities within; 







We have spent many years working within Sturgeon County and administration, and we wish to continue 


to do so to find an achievable outcome of the RERR that benefits everyone; industry, the municipality, 


landowners, and residents alike. However restrictive policies may force us to look to other, less restrictive 


municipalities based on economic viability and impacts of the proposed bylaws. As one of Sturgeon 


County’s largest contributor of CAP levies, with what we had considered a prosperous and mutually 


beneficial future in Sturgeon County, we are disappointed to see the County consider such an impactful 


and discriminatory bylaw that would not only severely limit our ability to operate within the County, but 


impact the County and its residents by depriving itself of millions of dollars of CAP levies and many other 


benefits that come with silica sand extraction. Further, Sil strongly encourages the County to review all 


relevant information and base their decisions and direction on available science regarding appropriate 


setbacks from both silica sand and livestock operations.  


Wording Clarification: 


Currently, the proposed wording in bylaw 1607/22 is concerning, as it implies that silica sand extraction 


may not be considered within 800m of an existing dwelling even under the Direct Control district: 


Section 11.2.4(c) (Natural Resource Extraction District) states: 


(iv) Notwithstanding Subparagraph 11.2.4(c)(i), natural resource extraction of silica sand shall not 


be located less than 800m (2,624.6ft) from the outside wall of an existing dwelling or the district 


boundary of a multi-lot subdivision, hamlet, or area subject to an approved planning document 


that includes residential development. 


Section 11.3.4(b) (DC-RE1) states: 


(b) Council is to consider the proposal operating area of natural resource extraction and/or a secondary 


processing use against the impacts to adjacent land uses to determine a suitable setback that is less than: 


(ii) 400m (1,312.3ft) from the outside wall of an existing dwelling to the nearest edge of the 


operating area of a natural resource extraction and secondary processing use.  


(iii) In the case of the extraction of silica sand, 800m (2,624.6ft) from the district boundary of a 


multi-lot subdivision, hamlet, or area subject to an approved planning document that includes 


residential development. 


The absence of the wording “existing dwelling” in Section 11.3.4(b)(iii) suggests that under no 


circumstances would a silica extraction activity be considered within 800m of a dwelling, even under direct 


control, given the term “existing dwelling” ‘s presence in the other components of the bylaw. We sincerely 


hope this is a mistake or wording oversight that can be corrected as appropriate in order to avoid further 


confusion should the bylaw proceed. 


 


Sincerely, 


 


Laura Cline 
Sil Industrial Minerals 
 



laura.cline

Pen

Lawanda
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Attachment A:
Livestock Impacts







Livestock (Turkey Farm) Concerns
• Sil has reached out to the following groups/associations to attempt to gain some knowledge on 


the potential impacts of construction/mining activity adjacent to a turkey farm, however there 
does not seem to be much information available suggesting the turkey farms are incompatible 
with these specific adjacent land uses.
• Alberta Turkey Producers
• Turkey Farmers of Canada
• Poultry Partners
• Alberta Agriculture


• Sil has reviewed several documents regarding turkey farming practices, and has uncovered very 
little related to noise management or relating piling up of turkeys to noise generated by 
adjacent land uses.







Livestock (Turkey Farm) Concerns


• Turkey Airsacculitis
• From our research, the causes of turkey airsacculitis are 


not related to adjacent activities. Causes include:
• Poor air quality/ventilation related to poor litter management


• Excessive temperatures


• Poor drinker management


• Improper vaccines


• Secondary pathogens







Livestock (Turkey Farm) Concerns
• Noise/Piling


• We have not seen any submissions with science/facts provided to support these claims


• From our research:


• Noise has not been clearly determined to be a cause of piling


• From National Farm Animal Care Council re: noise:


Note:  
• It does not require silence outside 


of the barn
• It doesn’t recommend any decibel 


limitations outside the barn
• Discussion surrounds alerting 


turkeys inside the barn if noise 
inside the barn is less than outside







Livestock (Turkey Farm) Concerns
• Noise/Piling


• From our research:


• Noise is not even cited as an audit or health criteria anywhere in Turkey Farmers of Canada 
On-Farm Programs, a program of audits and practices to receive Provincial Certification







Livestock (Turkey Farm) Concerns
• Noise/Piling


• We have not seen any submissions with science/facts provided to support these claims


• From our research:


• Noise has not been clearly determined to be a cause of piling


• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:


Note:  


• No references between 
noise and pile ups


• Piling is associated with 
handling, loading, 
transporting, hatching


• Piling is associated with 
temperature control







Livestock (Turkey Farm) Concerns
• Noise/Piling


• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:







Livestock (Turkey Farm) Concerns
• Noise/Piling


• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:







Livestock (Turkey Farm) Concerns
• Noise/Piling


• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:







Livestock (Turkey Farm) Concerns
• Noise/Piling


• From National Farm Animal Care Council, there are 
only a number of discussions regarding piling:







Livestock (Turkey Farm) Concerns
• Noise/Piling


• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:







Livestock (Turkey Farm) Concerns
• Noise/Piling


• From National Farm Animal Care 
Council, there are only a number of 
discussions regarding piling:







“Management of Noise on Poultry Farms” 
– BC Ministry of Agriculture and Food (1999)
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• An excerpt from the Management of Noise on 
Poultry Farms Fact Sheet indicates that
• Readings taken from outside the turkey barns 


(15-20m) range from 44 to 63 dB
• Sound levels within the barn can range from 50 


to 90 dB during the day time.


• Noise monitoring during periods of activity at a 
Yellowhead Aggregates pit (an affiliate of Sil) in 
Parkland County average 40.67 dBA during the day, 
measured approximately ~15m from the limit of 
activity.







Comparison of Gravel Operation Noise Levels vs. Ambient noise levels 
at an Inactive Pit adjacent to Highway 38
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Noise Levels at Pit 56 (March 22 to April 9, 2018) 


Average Noise Level (dBA) Maximum Noise Level (dBA)


Measured average noise level at 
Yellowhead Aggregates’ gravel pit 


in Parkland County


Average Range: 37.4 dBA to 50.4 dBA


Average Range: 40.1 dBA to 60.6 dBA







“Management of Noise on Poultry Farms” 
– BC Ministry of Agriculture and Food (1999)
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• If we apply the same noise decline estimates as outlined in the 
Fact Sheet, the noise level 100m away from operations would be 
negligible:
• At 15m: ~41 dBA
• At 30m: ~35 dBA
• At 60m: ~29 dBA
• At 120m: ~23 dBA







Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses


Poultry farm located directly adjacent to a railway track, 
near Langley, BC







Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses


Poultry farm located directly adjacent to a railway track and agricultural uses 
near Abbotsford, BC







Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses


Numerous Poultry farm near Abbotsford, BC located next to an airport, intensive 
agriculture, and a previous gravel pit (now appears to be development).







Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses


Poultry Farm near Abbotsford, BC ~200m from extraction pits







Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses


Ontario aggregate operations 
surrounding a poultry farm, with 
an immediately adjacent rail line







Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses


Turkey farm near Sarnia, Ontario, 
operating amidst various 
intensities of agricultural 


operations.







Attachment B:
Silica Studies and Related Health Impacts







“Crystalline Silica” – Wisconsin Industrial Sand Association (2013)
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)


Sand mining/quarrying is not the only source of silica 
emissions across the landscape, and is certainly not the 


highest contributor of silica to ambient air quality
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)


Paved and Unpaved Roads
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)


Agricultural Operations
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)


Wind Erosion
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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µg/m3µg/m3


Unit labels edited to reflect Davies et al (1984) results







“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)
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“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)
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“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)
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“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)







“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
– Krumenacher and Orr (2015)
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“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
– Krumenacher and Orr (2015)
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“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
– Krumenacher and Orr (2015)
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“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
– Krumenacher and Orr (2015)
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Executive Summary 


Questions have been raised regarding the potential for silica-related health effects among 


those living near silica mining and processing operations in Alberta.  Specifically, there 


have been concerns regarding the possible risk of silicosis, cancer, chronic obstructive 


pulmonary disease, tuberculosis, autoimmune diseases and renal diseases.  The literature 


on potential relationships between these diseases and silica exposure was undertaken.  To 


provide context, studies that have measured fence line levels of silica at silica mining and 


processing operations are presented. 


 


Studies of ambient levels of respirable silica near silica mining and processing operations 


have found levels well below the existing standards.  Average levels well below 1 µg/m3 


have typically been reported.  These studies have also measured background levels of 


ambient, respirable silica and found no significant impact of the silica operations.  


Sources of background, ambient silica include agricultural activities, roadways, and wind 


erosion, among others.  


 


Silicosis has historically been a problem in occupational settings with high, long-term 


exposures to crystalline silica without appropriate personal respiratory protection and/or 


dust suppression.  Chronic silicosis is the type most often seen in occupational settings 


and occurs typically after 20 or more years of work in very dusty environments.  


“Environmental silicosis” is virtually non-existent.  There is no evidence in the published 


literature suggesting a risk of silicosis from exposure levels that have been measured near 


silica mining and processing operations.  The levels of ambient silica near silica mining 
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and processing facilities are orders of magnitude lower than those found to induce 


silicosis in occupational settings.  There is no risk of silicosis among people living in the 


vicinity of these facilities. 


 


Studies of lung cancer in relation to silica exposures in occupational settings have been 


inconsistent (McDonald and Cherry, 1999). Importantly, studies that have looked at the 


change in risk of lung cancer in relation to change in exposure to crystalline silica have 


generally not found that risk of lung cancer increases as silica exposure increases (Soutar 


et al, 2000; Hessel et al, 2000).  Even among those who believe that silica exposure may 


increase risk of cancer, it is generally accepted that exposures that do not pose a risk of 


silicosis do not pose a risk for cancer (American Thoracic Society, 1997).  Emissions of 


crystalline silica from silica mining and processing facilities does not have an effect on 


cancer risk for area residents. 


 


The term “nonmalignant respiratory disease” includes a number of conditions, including 


chronic bronchitis, emphysema, and airflow limitation.  Some of the studies of bronchitis 


among workers exposed occupationally to silica have demonstrated an increased risk 


while others have not.  Similarly, some, but not all studies of emphysema have 


demonstrated a correlation with silica exposures.  An extensive review of the literature on 


the relationship between silicosis and airway limitation found that it was only workers 


with very high levels of silicosis that demonstrated airflow limitation.  The levels of silica 


exposure (intensity and duration) required to induce advanced silicosis are many orders 
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of magnitude higher than those experienced by residents who live near silica mining and 


processing facilities. 


 


Silica exposure and silicosis are well-known to increase the risk of tuberculosis in 


occupational groups.  There are no data suggesting that ambient silica exposure levels 


comparable to those reported in the region of silica mining and processing facilities carry 


any risk for tuberculosis. 


 


There is fairly extensive literature on two autoimmune diseases: scleroderma and 


rheumatoid arthritis.  The majority of studies have demonstrated positive relationships 


with silica dust exposure and/or silicosis.  It should be noted that these studies have been 


conducted among heavily-exposed occupational groups.  It is highly unlikely that these 


results are relevant to residents living near silica mining and processing operations. 


 


A number of studies have been done looking at renal disease in occupational groups 


exposed to silica.  The disease categories have varied among studies, and many studies 


did not report results for renal disease (suggesting no dramatic results).  The results of the 


studies have not been consistent, with some risk estimates slightly high and others 


slightly low.  These are the sorts of results seen when there is no underlying relationship 


between an exposure and a disease. There is no reason to believe that those living in the 


vicinity of silica mining or processing operations are at any increased risk of renal disease 


as a result of potential silica exposures. 
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Although exposures to silica in occupational settings have been shown to be related to 


some diseases or conditions considered (e.g., silicosis, tuberculosis, scleroderma), the 


results of studies of other conditions have been variable and not convincing (e.g., lung 


cancer, renal disease).  It is important to note that silicosis – the only condition linked 


solely to silica exposure – is essentially unknown outside the occupational setting.  Given 


the levels of silica exposure measured at these facilities, there is no suggestion that 


residents living near these silica mining or processing facilities are at increased risk for 


any of the conditions considered as result of potential exposures from the facilities.   


 


Preface 


I am an epidemiologist who has spent the past 36 years conducting and evaluating 


research into the health effects of silica.  From 1982 to 1987, I conducted research on 


silicosis, lung cancer, and other respiratory health effects among hard rock miners in 


South Africa.  I continued this research in the area of occupational lung disease from 


1987 to 2002 as a professor at the University of Alberta in Edmonton.  For the past 16 


years I have consulted with a variety of groups and organizations in the area of 


occupational lung disease.  My CV is attached as Appendix A. 


 


I was asked by Sil Industrial Minerals to assess the potential for silica-related health 


effects among those living in the vicinity of their silica mining and processing facilities.  


The conditions of interest were referenced on their Safety Data Sheet and include: 


silicosis, lung cancer, nonmalignant respiratory disease, tuberculosis, autoimmune 


diseases and renal disease. 







   6 


 


Silica 


Silica is a mineral that makes up 12 percent of the earth’s crust.  The chemical formula is 


SiO2, that is, the mineral contains two oxygen atoms for each silicon atom.  Silica can be 


either crystalline or amorphous.  In crystalline silica, the silicon and oxygen atoms are 


aligned in organized arrangements called tetrahedra.  In amorphous silica, the atoms are 


not neatly arranged.  Most of the silica in the earth’s crust is in the crystalline form.  The 


silica found in most of the products produced by Sil Industrial Minerals is crystalline 


silica. 


 


Mining and Processing of Silica 


Silica is typically mined on the surface and processed at or near the processing site.  A 


variety of methods are used to suppress dust throughout the processing and processing 


operations.  Dust suppression minimizes exposures to the workers and the areas 


surrounding the facilities. 


 


Studies have been conducted measuring levels of respirable silica (silica particles that are 


small enough to penetrate into the lungs) near silica mining facilities.  Richards et al 


(2009) measured ambient respirable silica levels upwind and downwind from three sand 


and gravel plants in California.  It was necessary to collect both upwind and downwind 


samples because there are other sources that emit silica, including farming operations, 


roads (both gravel and paved), wind erosion and other industrial sources.  They collected 
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all particles 4 µm or less and then measured the amount of silica in the samples.  Particles 


4 µm or less can be inhaled deeply into the lungs.   


 


All of the measured silica levels were below the California Reference Exposure Level 


(REL) of 3 µg/m3.  The authors noted that all of the values above 2 µg/m3 were located 


upwind of the facilities.  There was no measurable effect of the facilities on ambient 


respirable silica levels. 


 


Richards and Brozell (2015) measured fence line respirable (4 µm or less) silica levels at 


three facilities in Wisconsin that mined “frac sand” and one facility that processed the 


sand.  They used multiple samplers per facility and situated them so that downwind 


conditions would normally be captured.  The use of multiple samplers also allowed them 


to compare downwind with upwind levels of silica.  They found that the ambient levels 


were less than 10 percent of the California REL of 3 µg/m3. There were very small 


differences in the downwind and upwind silica levels.  The authors stated: “These very 


small upwind-to-downwind concentration increases and decreases indicate that the sand 


mining and processing facilities contribute very little, if anything, to the ambient 


respirable crystalline silica concentrations.”   


 


The authors also measured silica levels on days when there were dominant crosswinds 


(i.e. days when none of the samplers would have been downwind of the facilities).  They 


assumed that the levels measured on these days would represent the local background 


concentrations.  The levels measured during the “crosswind days” were similar to the 
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average concentrations reported for the entire data set.  The authors stated: “This 


similarity suggests that the fence line concentrations of respirable crystalline silica are 


within the local background concentration range.” 


 


To further evaluate the effect of background levels on their results, they compared the 


variations in the levels measured at one of the facilities to levels measured by the 


Wisconsin Department of Natural Resources 23 kilometers from the facility.   There was 


very close correlation between the local and distant silica measurements, further 


supporting the contention that the vast majority of the measured silica was background, 


rather than being produced by the facility. 


 


The authors summarized data obtained near silica mining facilities, including “frac sand” 


facilities.  The results were similar to those reported by Richards and Brozell (2015) i.e. 


no measurable effect of silica mining or processing operations at the fence line. 


 


These data are important in evaluating the potential for silica-related health effects in 


areas near silica mining and processing facilities.  Studies of silica-related health effects 


have been conducted in occupational settings, where exposures were much higher than 


ambient levels.  For example, Minnesota has a Health Based Value for Ambient Air for 


silica of 3 µg/m3 (Minnesota Department of Health, 2013).  The “critical effect” 


considered was silicosis and the “critical study” relied on for setting this level was a 


study of underground gold miners in South Africa, where silica exposure levels were 


orders of magnitude greater than those measured in outdoor air.   
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Ambient air quality standards typically use data from occupational settings and apply a 


variety of assumptions to arrive at a level deemed protective of the most sensitive subsets 


of the general population.  The fact that fence line measurements of respirable silica at 


silica mining and processing facilities are well below allowable ambient levels must be 


kept in mind when exploring the health effects of silica exposures in occupational studies 


 


Silica-Related Health Effects 


Previous studies of workers exposed to amorphous silica have not found health problems.  


Studies of workers exposed to crystalline silica have shown that people occupationally 


exposed to high levels of silica over an extended period of time without proper protective 


equipment and/or dust suppression methods can develop silicosis.  Silicosis has been 


recognized as an occupational disease for centuries.  More recently, scientists have 


questioned whether people exposed to silica on the job are at increased risk of developing 


lung cancer, tuberculosis, autoimmune diseases and diseases affecting the kidneys.   


 


Silicosis 


Silicosis refers to the formation of small, typically round nodules in the lungs of people 


exposed to crystalline silica dust (Balaan and Banks, 1998).  There are three kinds of 


silicosis that are recognized.  Acute silicosis can develop after two to five years of 


frequent exposure to extremely high levels of silica dust.  Cases of acute silicosis have 


been documented among underground miners working in uncontrolled conditions with no 


respiratory protection, in tunneling workers, and in sandblasters.  Acute silicosis is 
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extremely rare.  Given the consistent, high exposures necessary for the induction of acute 


silicosis, it is not relevant to the present discussion. 


 


Accelerated silicosis can occur in workers after 10 or more years of exposure to very high 


levels of silica dust.  These sorts of levels are seldom seen anymore due to dust control 


measures in industrial settings.  In the past, workers with accelerated silicosis have been 


found among miners, tunneling workers, and sandblasters.  Cases of acute and 


accelerated silicosis essentially do not occur outside occupational settings and are not 


relevant to the present discussion. 


 


Chronic silicosis can occur in workers exposed to fairly high levels of silica dust for 


extended periods of time.  Even among workers with heavy exposures (in mines, tunnels, 


and foundries, and in sandblasting operations), silicosis seldom occurs before 20 years of 


consistent, high occupational exposure.   


 


The risk of silicosis increases with the total amount of exposure to silica dust.  Studies 


have shown that, except for advanced levels of silicosis, silicosis does not have an effect 


on lung function or on people’s ability to exercise (Gamble et al, 2004; Wiles et al, 


1992).  These advanced levels of chronic silicosis are not found outside the occupational 


setting. 


 


It has been shown in occupational studies, that among people with the same amount of 


total exposure, those who get their exposures over a shorter time (and therefore, at higher 
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exposure concentrations) have a greater chance of developing silicosis.  In other words, 


as the exposure concentration decreases, the risk of silicosis goes down even if the 


duration of exposure is higher.  This has important implications for the evaluation of the 


potential for silicosis risk near silica mining and processing facilities because the 


allowable concentrations for ambient air (not occupational exposures) have been set by 


extrapolating the results of occupational studies without considering the accelerated “fall-


off” in risk of silicosis as the concentration of silica decreases.  It should also be repeated 


that allowable concentrations of silica in ambient air have been set using significant 


margins of safety to prevent silicosis.  The ambient standards, therefore, have two very 


important built-in safety factors: 


 Allowable concentrations of crystalline silica were set by extrapolating from 


studies of heavily-exposed occupational groups, without considering the 


reduction in risk of silicosis per unit of exposure with decreasing exposure 


levels, and 


 After extrapolating from occupational studies, significant safety factors were 


added. 


 


Additional evidence for the lack of silicosis risk from silica mining and processing 


facilities comes from an informative occupational study of workers in granite quarries in 


Vermont (Graham et al, 1991).  The workers were in the industry for an average of 18 


years (many for more than 40 years) at levels of silica exposure that averaged 60 µg/m3, 


or 20 times higher than the REL of 3 μg/m3 and more than 200 times the fence-line levels 


measured in the two studies referenced above (Richards et al, 2009; Richards and 
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Brozell, 2015).  Twelve percent of the silica measurements in the quarries were higher 


than 100 µg/m3, over 30 times higher than the REL.  Only seven of the 972 chest x-rays 


of the workers (less than one percent) showed changes consistent with silicosis.  Even in 


studies of people not exposed to silica at all, the percent with x-ray changes consistent 


with silicosis is usually higher than this (things other than silica, such as infectious 


diseases and other dusts can cause small, rounded opacities on the chest x-ray).  Thus, 


even among workers exposed to levels of silica dust 200 times higher than the measured 


fence-line levels, silicosis is virtually unknown. 


 


It should be added that outside the occupational setting, silicosis is virtually unknown.  A 


study in the vicinity of a slate pencil factory in India found very high levels of ambient 


silica and a high prevalence of non-occupational silicosis among the residents (Bhagia, 


2012).  A necropsy study of 32 Bedouin men and 22 Bedouin women found silica 


particles and fibrosis in 46 of the subjects – more commonly among the women (Bar-Ziv 


and Goldberg, 1974).  The authors noted that there were no relevant symptoms.  Neither 


of these studies is relevant to the question of the potential for silicosis among residents 


living in the vicinity of silica mining and processing facilities, but they point to the virtual 


lack of silicosis outside the occupational setting. 


 


Cancer 


The International Agency for Research on Cancer (IARC) convened a working group to 


discuss the carcinogenicity of crystalline silica in 1986 (IARC, 1987).  The working 


group concluded that there was sufficient evidence for the carcinogenicity of crystalline 
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silica in experimental animals and limited evidence in humans.  In 1996, IARC convened 


another working group to discuss the carcinogenicity of silica (IARC, 1997).  On this 


occasion the working group voted that there was sufficient evidence for the 


carcinogenicity of crystalline silica in the forms of quartz and cristobalite (two forms of 


crystalline silica) in both humans and experimental animals.  According to one member 


of the working group, they had “considerable difficulty in reaching a decision” 


(McDonald and Cherry, 1999).  Reflecting the inconsistencies in the data, the working 


group noted that “carcinogenicity was not found in all industrial circumstances” (IARC, 


1997).  This statement reflected the ambiguity in the underlying data and underscored the 


lack of consensus on this issue.  To quote one participant, the working group debate 


“finally end[ed] in a narrow vote, reflecting the majority view of the experts present at 


that particular time.” (McDonald, 2000). 


 


Following the publication of the more recent IARC monograph (IARC, 1997), Soutar and 


colleagues from the Institute of Occupational Medicine in Edinburgh, Scotland and the 


University Paris Val de Marne in Paris, France, published a review of the studies that 


were considered by the IARC working group to be the least confounded (Soutar et al, 


2000).  They noted that the “descriptive studies” (standardized mortality ratio (SMR) 


studies) frequently but not invariably suggested an excess of lung cancer, but that 


exposure-response studies failed to confirm that the cause of the excess risk was exposure 


to silica.  They pointed to lifestyle factors (especially smoking) and socioeconomic status 


as possible explanations, and they noted that comparison populations in the SMR studies 


were usually inappropriate (i.e., the mortality patterns of silica-exposed populations were 
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compared to the mortality patterns of the general population).  In this connection, they 


observed that lung cancer mortality within Britain varies by geography and social class 


from half to twice the national rate, and that the lung cancer excesses reported in studies 


of silica-exposed populations should be considered against this background of variability. 


 


While they chose not to give an opinion regarding the carcinogenicity of silica, they 


noted that the exposure-response studies that did not find associations between silica 


exposure and lung cancer were powerful enough to demonstrate relationships between 


silica exposure and both silicosis and tuberculosis.  They, therefore, concluded that 


anything but a small risk would have been observed by these studies.  They described 


their own study of silica exposure in British coal miners (Miller et al, 1998) as having 


“immensely detailed longitudinal and continuous dust measurement programs” and 


indicated that they could not demonstrate a relationship between silica exposure and lung 


cancer.  They felt that the nature of their study and the quality of the data gave it an 


excellent chance of observing an association between silica exposure and lung cancer if 


the association existed. 


 


At about the same time, a review of the IARC decision was published by a North 


American group that I headed (Hessel et al, 2000, attached as Appendix B).  We 


conducted an in-depth review of the epidemiologic studies and established a priori that 


we would rely most heavily on studies that were not confounded by smoking or exposure 


to occupational carcinogens, were free from significant bias, incorporated a quantitative 


exposure-response analysis, and used appropriate referent groups.  We, therefore, 
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included some studies that were excluded by the IARC working group and excluded 


some of the studies that IARC had included.  The exclusions were mainly SMR studies in 


which mortality rates were compared to the general population with no smoking data or 


exposure-response analyses.  The inclusions were studies that had smoking data and 


exposure-response analyses.  Some of these were studies of underground miners.  The 


IARC working group had not considered them to be especially informative because they 


felt that confounding by radon exposures was possible.  However, many of these studies 


did not demonstrate associations between silica exposure and lung cancer.  Therefore, the 


only way the results could have been confounded by radon was if radon levels were high 


in settings where dust levels were low, and vice versa.  This is unlikely to have been the 


case.  It is more likely that jobs with high dust exposure also had high radon exposures, 


as both types of exposure would be high near the work face.  


 


We noted that the high-quality studies with available smoking data did not find excess 


lung cancer mortality among silica-exposed populations.  Further, as in the report by 


Soutar et al (2000), we noted a lack of exposure-response relationships in studies that 


explored them. 


 


We also reviewed the mechanistic data and observed that silica is not directly genotoxic.  


Moreover, we noted that the only animal species that produced lung tumors in response 


to silica was the rat (this point was also raised by Soutar et al, 2000).  No effect was seen 


in studies of mice, hamsters, or guinea pigs.  We cited increasing evidence that the rat is 


an inappropriate model for assessing the carcinogenicity of non-fibrous particles, noting 
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that lung tumors have been induced in the rat by a variety of particles, even those known 


to be non-carcinogenic in humans (e.g., titanium dioxide).  For this reason, it is widely 


believed that the carcinogenic response in the rat is a specific and even unique 


phenomenon peculiar to that species (Mauderly, 1997). 


 


Unlike Soutar et al (2000), we clearly stated that we disagreed with the vote of the IARC 


working group.  Applying the criteria of Hill (1965) to the body of epidemiologic and 


mechanistic evidence, we concluded that there was not an association between silica 


exposure and lung cancer.  Risk estimates, even when elevated, were only modestly 


elevated, the data were not consistent, exposure-response relationships were not found, 


and the mechanistic data did not suggest that silica was carcinogenic, undermining 


biological plausibility. 


 


Since the release of the IARC Monograph (IARC, 1997), a number of studies of lung 


cancer in silica-exposed workers have been published.  Some of these studies have 


suffered shortcomings similar to the earlier studies.  However, others have addressed 


specific limitations, either quantitatively or qualitatively.  In general, the studies were of a 


higher quality than those published prior to the 1996 IARC meeting.  Some of these 


studies are reviewed briefly in Appendix C, with special emphasis on whether and how 


the authors have dealt with methodological issues. 


 


The inconsistent results of these studies have made it difficult for various governmental 


agencies to determine whether they should consider silica to be a carcinogen, and 
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scientists are not in agreement on whether silica causes cancer.  Nonetheless, a number of 


governmental agencies have labeled silica as a carcinogen based on occupational studies.  


These studies have been conducted in populations with silica exposures that are orders of 


magnitude higher than those experienced by residents living in the vicinity of silica mines 


and processing facilities.  The levels of silica exposure experienced by local residents 


have never been shown to pose a risk of lung cancer. 


 


Tuberculosis in Relation to Silica Exposure and Silicosis Disease 


The increased risk of tuberculosis among workers with silicosis has been well 


established.  A large study based on mortality data from the United States found that 


among males age 15 and over who died from 1979 to 1991, 4.2 percent with a mention of 


silicosis on their death certificate also had tuberculosis compared with only 0.2% of those 


without mention of pneumoconiosis on their death certificate (Althouse et al, 1995). 


 


Goldsmith et al (1995) found that those who had been compensated for silicosis in 


California were 56 times more likely to die from tuberculosis than all US white males.  


Several studies on South African mineworkers with silicosis demonstrated an increased 


incidence of tuberculosis (Kleinschmidt and Churchyard, 1997; Cowie, 1994; Hnizdo and 


Murray, 1998).  Italian workers compensated for silicosis had a SMR of 5.85 (95 percent 


confidence interval: 3.03-11.30) for tuberculosis (Scarselli et al, 2011). 


 


Studies have also demonstrated an increased risk of tuberculosis among silica-exposed 


workers who did not develop silicosis, including Danish foundry workers (Sherson and 
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Lander, 1990), South African gold miners (Cowie, 1994), Chinese workers in tungsten, 


tin and iron/copper mines, and potteries (Chen et al, 2012) and Zambian copper miners 


(Ngosa and Naidoo, 2016). 


 


Although the associations between tuberculosis and both silica exposure and silicosis, 


have been well-established, it must be remembered that the populations that have been 


studied include heavily-exposed industrial workers. 


 


Nonmalignant Respiratory Disease 


Nonmalignant respiratory disease is typically measured in epidemiologic studies by the 


presence of persistent cough and phlegm (chronic bronchitis), emphysema (abnormal 


enlargement of the distal airspaces), airflow limitation or asthma.  Asthma is not a 


recognized health effect related to silica exposure.  Numerous studies have been 


conducted to evaluate lung conditions and lung symptoms in workers exposed to silica.  


Asthma has not been suggested as a problem.  In fact, there was a controlled study (Wiles 


et al, 1982) in which workers were exposed to silica in an exposure chamber and their 


lung function was measured before and after exposure to look for an asthma-like reaction.  


None was found. 


 


Epidemiologic studies of the relationship between nonmalignant respiratory disease and 


both silica dust exposure and silicosis were summarized by the National Institute for 


Occupational Health in their Hazard Review (NIOSH, 2002).  Their summary of the 
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studies examining bronchitis is presented in Appendix D.  Studies looking at emphysema 


are presented in in Appendix E. 


 


The studies of bronchitis (Appendix D) showed varying and inconsistent results, with 


some studies suggesting that silica-exposed workers are at increased risk of bronchitis 


symptoms.  The studies of emphysema came primarily from South Africa.  Emphysema 


is best detected pathologically (although one study used computed tomography).  There 


has been a long history of post-mortem examination of the lungs of miners in South 


Africa.  It was noteworthy that some studies (Appendix E) found associations with silica 


exposure and not silicosis and others found the opposite.  However, most studies found 


an association with one or the other. 


 


I was involved in an extensive review of the literature on the relationship between 


silicosis and lung function (Gamble et al, 2004).  The paper is included as Appendix F.  It 


can be seen that at low levels of silicosis (ILO category 1), there was no loss of lung 


function detected.  The data for category 2 silicosis were equivocal, and those with 


category 3 or progressive massive fibrosis showed a definite loss of lung function. 


 


Rushton (2007) reviewed the literature on “chronic obstructive pulmonary disease” and 


occupational exposure to silica, considering pulmonary symptoms, mortality, emphysema 


and lung function.  Average levels of respirable silica in the workplaces examined ranged 


from 0.04 to over 5 mg/m3 – far higher than level measured at the fence lines of silica 


mining and processing plants.  The author concluded that most studies showed some 
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indication of increased risk of chronic obstructive pulmonary disease in workers exposed 


occupationally to silica.  However, it was concluded that: “In the absence of silicosis…a 


disabling loss of lung function would not occur until between 30 and 40 years exposure.” 


 


Relationship between Silica Dust Exposure and Autoimmune Disease 


Scleroderma is an autoimmune disease affecting (hardening) the connective tissues.  A 


number of studies have looked at scleroderma in workers exposed to silica.  I was 


involved in a study of scleroderma in South African gold miners (Sluis-Cremer et al, 


1985).  The case-control study compared 79 cases of scleroderma with an equal number 


of controls matched by year of birth and administrative status.  There was no difference 


in silicosis between cases and controls.  However; the cases had higher lifetime exposures 


to silica on the job.  This difference was related to the average intensity of exposure. 


 


An expert committee of the National Institute of Environmental Health Sciences in the 


US reported findings regarding autoimmune disease and environmental exposures (Miller 


et al, 2012), concluding that silica-exposed workers are at an increased risk of developing 


scleroderma.  They cited a meta-analysis (McCormic et al, 2010) that included three 


occupational cohort studies and nine case-control studies.  The meta-relative risk was 


2.24 (95 percent confidence interval: 1.65-3.31) for the case-control studies and 15.49 (95 


percent confidence interval: 4.54-52.87) for the cohort studies.  These results are 


comparable to a more recent meta-analysis that found a meta-relative risk of 2.81 (95 


percent confidence interval: 1.86-4.23) for 15 case-control studies and 17.52 (95 percent 


confidence interval: 2.31-3.83 for four cohort studies (Rubio-Rivas et al, 2017). 
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The relationship between silica exposure, silicosis, and rheumatoid arthritis has also been 


studied extensively in occupational settings.  My colleagues and I studied 157 gold 


miners and an equal number of controls (Sluis-Cremer et al, 1986).  We found that the 


cases were more likely to have silicosis (OR = 2.84, p = 0.0001).  The results could not 


be explained on the basis of silica exposure. 


 


A recent review of the literature on the relationship between occupational exposures and 


rheumatoid arthritis cited a large number of studies showing an increased risk of 


rheumatoid arthritis among occupational groups exposed to silica (Murphy and 


Hutchinson, 2017). 


 


There appears to be fairly consistent evidence that silica exposures and/or silicosis can 


predispose workers to scleroderma and rheumatoid arthritis.  It should be remembered, 


however, that these studies were conducted in occupational groups. 


 


The Relationship between Silica Dust Exposure and Renal Disease 


Epidemiologic interest in the relationship between silica exposure and end-stage renal 


disease is relatively recent.  Most of the cohort mortality studies that have examined the 


relationship between silica and lung cancer and/or silicosis and lung cancer, were able to 


assess the relationship between renal disease and both silica exposure and silicosis.  The 


Table summarizes the results of more than four dozen studies that examined mortality 


(one considered morbidity) among workers exposed to silica or groups of silicotics.  Over 


half of the studies did not report results related to end-stage renal disease.  The studies 
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that included some relevant information generally presented data for a group of 


conditions that would have included end-stage renal disease along with many other 


diseases (e.g., genitourinary diseases).  Several studies analyzed the results for acute and 


chronic renal diseases separately.  A few observations are warranted. 


1. The fact that most studies did not report data that would be potentially 


relevant is important.  In presenting the results of a cohort mortality study it is impossible 


to list the results for all causes of death.  However, during the analysis of such studies, a 


number of analyses are generally conducted, the results are screened, and “interesting” 


results are typically included in the report.  The fact that so many of the studies did not 


report results related to renal disease would suggest (but certainly not prove) that the 


investigators did not find elevated risk estimates for end-stage renal disease or groups of 


causes that would have included end-stage renal disease. 


2. It is worth noting that whereas Steenland et al (2002) found a positive 


exposure-response relationship between estimated silica exposure and renal disease 


among industrial sand workers, McDonald et al (2005) reported a negative exposure-


response relationship results for an overlapping group of industrial sand workers.   


3. The relative risk estimates vary greatly among studies.  Among those 


studies that examined an exposure-response relationship, one of the studies by Steenland 


et al (2001b) found a positive relationship while the other two (Calvert et al, 2003; 


McDonald et al, 2005) found negative relationships with silica exposure.  Calvert et al 


(2003) also reported a significantly decreased risk of chronic renal failure among those 


whose death certificates listed silicosis.   
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First Author/Year Population Studied Disease Category ICD 


Codes 


Observed 


Cases 


Relative Risk 


Estimate 


Confidence 


Interval 


Total 


Deaths 


Adzersen, 2003 Foundry workers Genitourinary 580-629 29 0.90 0.44-2.41 3,972 


Ahlman, 1991 Sulfide ore miners Not reported     102 


Amandus, 1991 Dusty trades workers Chronic & unspecified 


renal failure 


582-584 2 (white) 


0 (non-wht) 


1.4 


0 


 486 


Anjelkovich, 1990 Foundry workers Not reported     836 


Armstrong, 1979 Gold and coal miners Not reported     554 


Attfield, 2004 Granite workers Not reported     Not listed 


Brown, 1997 Hospitalized silicotics Urinary disease Not listed 9 1.6 0.7-3.1 795 


Brown, 2005 Industrial sand workers Genitourinary Not listed 9 0.99 0.45-1.87 727 


Calvert, 2003 Workers exposed to silica Acute renal failure Not listed No significant trend with exposure 4,839,231 


Chronic renal failure Not listed Significant negative trend with exposure 


Silicosis on death 


certificate 


Acute renal failure Not listed Not listed 0.67 0.32-1.39 


Chronic renal failure Not listed Not listed 0.18 0.06-0.56 


Carta, 1994 Metal miners Urinary diseases Not listed 2 0.95 0.11-3.44 187 


Carta, 2001 Compensated silicotics Urinary system 580-599 12 1.97 1.13-3.43 579 


Chan, 2000 Compensated silicotics Genitourinary 580-629 0 0 - 286 


Checkoway, 1997 Diatomaceous earth 


workers 


Genitourinary Not listed 10 1.06 0.51-1.94 749 


Chen, 1990 Iron ore miners Not reported     490 


Chen, 1992 Miners and pottery 


workers 


Not reported     6,192 


Cherry, 2013 Pottery workers Non-malignant renal 


disease 


581-3, 5-9 14 4.00 1.91-5.87 1,904 


Chiyotani, 1990 Hospitalized 


pneumoconiosis patients 


Not reported     581 


Cocco, 1994 Lead and zinc miners Urinary diseases 580-599 29 1.60 1.07-2.29 1,205 


Coggiola, 2003 Talc miners and millers Not reported     880 


Cooper, 1992 Taconite miners and 


millers 


Not reported     1,058 
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First Author/Year Population Studied Disease Category ICD 


Codes 


Observed 


Cases 


Relative Risk 


Estimate 


Confidence 


Interval 


Total 


Deaths 


Costello, 1995 Crushed stone workers Not reported     661 


Davis, 1983 Granite workers Genitourinary 580-629 15 1.3 0.8-2.1 969 


de Klerk, 1998 Gold miners Not reported     1,386 


Dong, 1995 Refractory brick workers Not reported     390 


Fillmore, 1999 Population exposed to 


silica 


Not reported     515,054 


Finkelstein, 1987 Compensated silicotics Not reported     757 


Forastiere, 1989 Compensated silicotics Genitourinary Not listed 9 1.0 0.46-1.9 594 


Goldsmith, 1995 Compensated silicotics Not reported     421 


Graham, 2004 Granite workers Not reported     2,539 


Infante-Rivard, 1989 Compensated silicotics Not reported     565 


Jakobsson, 1993 Cement workers Not reported     495 


Kauppinen, 2003 Road paving workers Genitourinary Not listed 1 < 0.61  231 


Koskela, 1994 Granite workers Not reported     296 


Kurppa, 1986 Compensated silicotics Renal disease 580-593 7 1.17 0.34-2.87 667 


McDonald, 2005 Industrial sand workers Nephritis, nephrosis 580-589 18 2.80, inverse trend w/ exposure 1,021 


Merlo, 2004 Graphite electrode 


workers 


Not reported     541 


Moshammer, 2004 Dust-exposed workers Not reported     1,610 


Ng, 1990 Compensated silicotics Genitourinary 580-629 2 0.49 0.06-1.77 356 


Pinkerton, 2004 Uranium mill workers Chronic renal disease Not listed 8 1.35 0.58-2.67 810 


Acute renal disease Not listed 1 0.86 0.02-4.79 


Puntoni, 1988 Refractory brick workers Diabetes and 


Acute nephritis 


250 


580 


2 0.24 0.02-0.86 73 


Rapiti, 1991 Ceramics workers End-stage renal disease Not listed 6 3.21 1.17-6.98 Morbid 


Reid, 1996 Gold miners Renal failure 580-589 24 1.64 1.05-2.43 2,032 
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First Author/Year Population Studied Disease Category ICD 


Codes 


Observed 


Cases 


Relative Risk 


Estimate 


Confidence 


Interval 


Total 


Deaths 


Rosenman, 1995 Compensated silicotics Not reported     292 


Sponholtz, 2016 General population Chronic kidney disease 403-4, 


583,86,87, 


90.0, 90.8, 


93.9 


547 cases, 


508 controls 


1.70 0.84-3.44  


Starzynski, 1996 Compensated silicotics Nephritis, nephritic 


syndrome, nephrosis 


580-589 3 1.43 0.29-4.18 1,712 


Steenland, 1995 Gold miners Chronic kidney disease 582-3,5-7 11 1.25 0.62-2.23 1,551 


Acute kidney disease 580-1,584 2 1.19 0.14-4.29 


Steenland, 2001b Industrial sand workers Chronic renal disease 582-3,5-7 36 1.61 1.13-2.22 1,073 
(multiple 


cause) 
Acute renal disease 580-1,584 16 2.61 1.49-4.24 


Thomas, 1989 Pottery workers Not reported     578 


Wang, 1996 Silicotics in metallurgy Not reported     974 


Xu, 1996 Iron and steel workers Not reported     8,887 


Zambon, 1987 Compensated silicotics Not reported     878 
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4. The variability of risk estimates for renal disease among populations exposed to 


silica suggests that other characteristics of the populations or the work environments may 


be affecting risk of renal disease.  Well-known risk factors for renal disease include 


hypertension, diabetes, hyperlipidemia, socioeconomic status and obesity, among others.  


These factors have not been considered in the occupational studies to date. 


 


At present it is not possible to conclude that silica dust exposure is related to renal 


disease.  The variability of risk estimates across studies suggests that other factors 


(occupational or non-occupational) may be implicated.  However, if the results of 


epidemiologic studies of highly exposed workers show no clear indication of an increased 


risk of renal disease, it can be stated with confidence that those living in the vicinity of 


silica mines and processing facilities would not be at any increased risk of renal disease. 


 


Conclusions 


There has been much research and regulatory activity in the area of silica-related health 


effects over the last few decades.  In some jurisdictions, allowable levels of silica 


exposure in occupational settings have been reduced and the use of protective equipment 


has been required in situations where exposures cannot be reduced by technological 


means.  Allowable ambient exposure levels for silica have been set in some jurisdictions, 


incorporating significant safety margins for known and suspected health effects.  Most 


jurisdictions have based their standards for ambient silica on the risk of silicosis – a 


condition that is virtually unknown outside the occupational setting.  The levels of silica 
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dust found near silica mining and processing facilities are a fraction of this very low 


reference level. 


 


Based on the observed levels of crystalline silica measured near silica mining and 


processing facilities and the existing research on the health effects of exposure to 


crystalline silica, it is my opinion that there will be no increased risk of silica-related 


health effects on residents who live near these facilities. 
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June 15, 2023 

 
Bylaw 1607/22: Resource Extraction Regulatory Review 
Public Hearing – June 22, 2023 
 

Sil Industrial Minerals is a member of Sureway Construction Group of Companies, and one of Alberta’s 

largest proppant producers, maintaining numerous privately owned and leased land investments in 

Divisions 5 and 6 in Sturgeon County for the intended purpose of natural resource extraction.  

Sil opposes the recommendations of Bylaw 1607/22 to implement a split setback for natural resource 

extraction activities within the County.  

Pit 56 Serink: 

Sil has previously avoiding making specific comments regarding individual properties or livestock setbacks, 

specifically turkey, however at this time we feel it pertinent to provide some information relating to Pit 

56 (the property adjacent to the turkey farm), as we are concerned that the contention surrounding our 

2017 development permit application for Pit 56 is perhaps influencing a decision that will impact the 

entire municipality and within it, millions of tonnes of silica sand beyond the boundaries of this property. 

We recognize the concern and contention surrounding this previous pursuit, however we implore the 

County to consider all of the information relating to this application, not limited to the concerns of those 

opposed. Supporting information is included in Attachment A. 

 In 2017, Sil pursued a development permit for a quarter section of land located between a turkey 

farm operation and a multi-lot subdivision. 

 During the public consultation process, we had heard a number of typical concerns pertaining to 

natural resource extraction operations, and some atypical concerns pertaining specifically to the 

adjacent turkey farm. As a result of the consultation process, we adjusted our application to 

include multiple mitigation strategies and provided a significant amount of scientific data relating 

to both industrial operations adjacent to turkey farms, and human health impacts relating to silica 

extraction. 

o We committed to leaving almost half the volume of resource in the ground in order to 

eliminate concerns about an end-pit-lake exposing the adjacent operation to avian flu. 

 This would further eliminate neighbor concerns regarding impacts to their water 

wells as we would not be mining in the water table. 

o We obtained approval from Alberta Transportation to relocate the access of the pit 450m 

away from the existing access to increase the distance from the adjacent turkey farm. 

o We proposed limited operating hours: Monday to Friday, 7am to 5pm, no weekends or 

holidays; and further offered to time operations with the adjacent turkey farm to align 

with timing that would allow new birds to become accustomed to noise. 

o We adjusted the proposed setbacks to ensure equality for the multi-lot subdivision and 

the turkey farm to the south by implementing a standard 100m setback from both sides. 

o We engaged an epidemiologist with over 36 years of experience in conducting and 

evaluating research in to the health effects of silica, resulting in a literature review that 



indicated that there is no increased risk of health concerns for those living adjacent to 

silica operations (Hessel, 2016).  

o As a result of the appeal process, we presented a number of examples from other 

jurisdictions of:  

 gravel pits in close proximity to turkey and/or poultry farms; 

 turkey and/or poultry farms operating adjacent to active railway tracks; 

 and cited multiple relevant publications that did not indicate that adjacent 

industrial noise or dust was an imminent concern for turkey operations. 

 Further, there are endless examples of turkey farms and many other livestock 

operations existing adjacent to agricultural activities of varying intensities; an 

industry which is known to generate its fair share of dust and noise at various 

times of the year. 

o Further, we had shown that we have had and continue to have success operating a gravel 

pit in an adjacent County, directly adjacent to a multi-lot subdivision, and showed how 

average noise levels collected during operational periods at said gravel pit are within or 

below the range of average ambient average noise levels measured at Pit 56. 

I want to clarify, it is not our intent to pursue an application for this pit in the immediate future as a result 

of any outcome of this bylaw. To substantiate this, we have numerous leases with landowners in Sturgeon 

County, all of whom are tax paying individuals, who have been waiting patiently for an outcome to this 

review, as the ability to operate their property is impacted. We have obligations to these landowners to 

work towards permitting and operation of their properties judiciously, and therefore can shift our focus 

from this particularly contentious property for the foreseeable future.  

 On this note, I would point out that there are a number of tax paying landowners whose ability to 

derive benefit from the resource on their property is being jeopardized because of the concerns 

relating to this specific pit. 

Again, we implore the County to consider the impact of the RERR and any future livestock setback policy 

on all future natural resource extraction activities within the municipality, and the respective landowners, 

not limited to this one unique property of which there is significant surrounding contention. 

Silica Sand Extraction Operations: 

It appears there are significant concerns about the activities that occur within a silica sand extraction 

operation which appear to be influencing the decisions on appropriate setbacks. A silica sand pit consists 

of the following activities: 

- Rigorous review by Alberta Environment (AEPA). 

- Topsoil salvage of the first two cuts. 

- Excavation of the sand directly in to highway trucks, which haul the material immediately offsite. 

- There is no stockpiling of sand on site. 

- There is no processing, washing, or crushing of materials on site.  

o This means 24/7 operations are not necessary. 

- Progressive reclamation occurs as soon as practicable, minimizing topsoil storage. 

- Typically, mining is done in the winter time, under frozen conditions, for only 2 to 3 months of the 

year.  



- Reclamation to large, deep water bodies is not always necessary, this is typically due to the depth 

of the deposit in some areas of the County. These large deep water bodies have excellent 

reclamation and wildlife opportunities, but are not necessary in every pit.  

o However, operators do have obligations to reclaim wetlands if they are disturbed. A 

resulting large water body may actually be a wetland complex. 

Silica Sand Safety: 

Silica sand has a contentious reputation because of the perceived relation to potential health 

complications. However, what differentiates silica sand from other sands is simply the content of silicon 

dioxide in the material. Silicon dioxide is a naturally occurring compound, and exists in all types of sand, 

including beach sand and playground sand. Its presence is not restricted to what is referred to as “silica 

sand”. The silicon dioxide content of a sand deposit provides the necessary crush strength and hardness 

required for use in things like frac sand and sand blasting.  

 All soils are made up of sand, silt, and clay particles, and all soil contains some level silica. The 

concern relating to silica or silicon dioxide is that, at incredibly small particle sizes, the silicon 

dioxide can become respirable at sizes smaller than 10 microns, and potentially result in lung 

complications.  

 Inhalation of respirable particles is not limited to the compound silicon dioxide.  

 Within any soil or earthen material, clay and silt particles have a size range of 1 to 62 microns, 

with sand being greater than 62 microns. 

o This means that clay and silt particles make up the entire range of respirable particles 

sizes, and inherently, silica sand itself cannot be respired.  

Given that the deposits we target are sandy and coarse in nature, the silt and clay contents are very low 

in comparison to other soils. For reference, the more silty or clayey a silica sand deposit, the less desirable 

it is for mining. In addition, it takes a significant amount of energy to crush silicon dioxide into small 

enough particles that they can become respirable or hazardous to human health, as crush strength of the 

compound is what makes it so valuable for its intended uses. The processes involved in silica sand mining 

do not generate enough energy to crush the sand particles; if it did, there would be no value in mining the 

sand (Krumenacher and Orr, 2015). 

It should be noted that silicosis becomes a concern due to exposure at occupational levels, not at 

environmental levels. Occupational exposure levels means exposure to elevated levels of respirable sized 

particles for 8 hours a day, 40 hours a week, for many years. Numerous monitoring datasets from 

industrial sand facilities have shown that these facilities are not substantial sources of ambient respirable 

silica (Institute for Wisconsin’s Health, 2016). Further, a study published by The Heartland Institute 

indicates that “residences near mines are typically exposed to more dust from gravel roads and 

agricultural fields than from sand mine processes” (Krumenacher and Orr, 2015).  

This is further supported by studies from the Wisconsin Industrial Sand Association (2013) and the U.S. 

EPA (1996). The 2018 literature review completed by Dr. Patrick Hessel (2018) evaluates many of these 

and other studies, and summarizes that there is no increased risk of silica-related health effects on 

residents who live near silica mining and processing facilities. These studies have been attached to my 

written submission in Appendix B. 



Thus, if a 400m setback is deemed appropriate for sand and gravel extraction, then it should be considered 

appropriate for silica sand extraction. Once again, we implore the County to consider the relevant science 

pertaining to air quality and particulate matter adjacent to silica extraction pits prior to implementing a 

setback that will affect millions of tonnes of silica resources throughout the County.  

Economic Impacts: 

Aggregates are a valuable, non-renewable, and non-relocatable resource. In a 2013 survey conducted by 

the Alberta Association of Municipal Districts and Counties (AAMDC), Sturgeon County indicated that they 

do not have a strategic aggregate reserve to fulfill future public works, maintenance, and construction 

needs over the next 15 to 20 years. This survey was completed 10 years ago, meaning that aggregate 

resources to fulfill needs are estimated to be dwindling within the County over the next 5 to 10 years.  

This is further supported by a review of the “Alberta Sand and Gravel Deposits with Aggregate Potential” 

dataset made available by the Alberta Geological Survey (2004) which would suggest unsterilized sand 

and gravel reserves in the County may be scare. In fact, Council’s original direction to Administration on 

June 25, 2019 was to review current extraction setbacks […] to ensure Sturgeon County is sustainably 

extracting a diminishing resource in the County. 

The aggregate industry provides many benefits for Sturgeon County and its residents, including: 

 Community Aggregate Payment Levy at $0.40/tonne of aggregate. 

o These funds help keep taxes low and fund community services. 

 Contribution to industrial tax base, but does not require tax based services such as snow removal and 

other municipal services.  

 Creation of equipment operating and trucking jobs, incentivizing direct, indirect benefits via income 

cash flow into the community.  

 Local sources keep costs of aggregate low for both the County and local consumers. 

 As sand and gravel reserves dwindle, the reduction in benefits via CAP and property tax income, and 

increase in aggregate costs for County projects will need to be supplemented.  

o These deficits would be likely to result in tax increases for rate payers to bare. 

Using the same Alberta Geological Survey data (2004), it is estimated that Sturgeon County has around 

100 million tonnes of recoverable silica sand deposits within the County. Silica sand extraction provides 

the all the same economic benefits previously listed. With this estimate, silica sand reserves have the 

potential to generate around $20 million in CAP levies at net present value. While the recoverable reserve 

number is an estimate based on best available data, the intent is to illustrate the magnitude of potential; 

future CAP levy values are in the $10s of millions, not single millions, and this does not yet account for 

industrial property tax income and other direct and indirect benefits of jobs and cash flow within the 

municipality. 

This volume estimate is based on the following: 

 An overlay of the AGS Aggregate Potential data set with “Map 143 – Surficial Geology of 
Edmonton” to distinguish potential silica deposits from other types of deposits. 

o We estimate that only about 20% of the potential silica sand deposit located within the 
AGS Sand Potential areas are developable, due to the following limiting factors: 

 Exclusion of lands within parks and natural areas (such as the Redwater Natural 
Area) 



 Incompatibility of lands due to pipelines and oil/gas facilities and their 
associated setbacks 

 Incompatibility of lands due to other civil features & developments 
(roads/railways/power lines/subdivisions/industrial facilities) 

 Exclusion of lands due to unfavorable topographic and/or geologic conditions 
o Of the lands that are considered developable, we have utilized an average sand depth of 

2m to generate an approximate resource volume for these lands, which is based on: 
 The average depths of sand on Sil’s properties in the County. 
 Other regional geologic data and industry averages. 

 
However, under the proposed setback for silica sand of 800m from a residence or subdivision, an 

astonishing 90% of Sturgeon County’s silica sand resource would be conditionally sterilized, forcing almost 

every application for silica sand extraction activities through the Direct Control district process, and 

requiring hundreds of thousands in background studies not required by Alberta Environment, with no 

clarity or certainty on what setbacks might actually be determined to be appropriate, if any. 

Sil Industrial Minerals is significantly, and solely impacted by this proposed setback, as we are not aware 

of any other silica sand or industrial sand producers in the municipality. The proposed split setback targets 

and conditionally sterilizes an overwhelming volume of our own future resource. Currently: 

 Sil has potential reserves in 18 properties within Sturgeon County, either via private ownership or 

lease agreements. These properties are situated in both Divisions 5 and 6.  

 Under the proposed 800m setback for silica, 15 of the 18 prospective future extraction projects 

are impacted. 

o Of the 15 impacted properties, 11 are 100% conditionally sterilized. 

o This equates to a total of 84% of Sil’s potential future resource within Sturgeon County 

being impacted and conditionally sterilized by the proposed bylaw. 

o All but three of Sil’s prospective future pits would be subject to the Direct Control district 

zoning, with no certainty on setback outcome.  

o This would result in us having to eliminate some potential projects all together because 

the return on investment is far too uncertain under the Direct Control district. 

 In addition, the proposed bylaw unfairly impacts numerous landowners who would like to see an 

income and benefit from the natural resources on their property, and whose properties may 

become inoperable due to uncertainty of setbacks. 

 For those 11 properties completely impacted, we are not even given the option to consider 

avoidance techniques or reduction in project size to pursue the NRE zoning. 

o Consider the administrative burden on the County by forcing all Sil’s applications through 

the onerous Direct Control process. 

In the next couple decades or even much sooner, silica sand may be the County’s primary CAP contributor, 

but the proposed bylaw is severely restrictive of silica sand operations.  

Over the last few years, Sil has: 

 invested significant capital in exploration; 

 engaged landowners; 

 and employed residents of Sturgeon County and municipalities within; 



We have spent many years working within Sturgeon County and administration, and we wish to continue 

to do so to find an achievable outcome of the RERR that benefits everyone; industry, the municipality, 

landowners, and residents alike. However restrictive policies may force us to look to other, less restrictive 

municipalities based on economic viability and impacts of the proposed bylaws. As one of Sturgeon 

County’s largest contributor of CAP levies, with what we had considered a prosperous and mutually 

beneficial future in Sturgeon County, we are disappointed to see the County consider such an impactful 

and discriminatory bylaw that would not only severely limit our ability to operate within the County, but 

impact the County and its residents by depriving itself of millions of dollars of CAP levies and many other 

benefits that come with silica sand extraction. Further, Sil strongly encourages the County to review all 

relevant information and base their decisions and direction on available science regarding appropriate 

setbacks from both silica sand and livestock operations.  

Wording Clarification: 

Currently, the proposed wording in bylaw 1607/22 is concerning, as it implies that silica sand extraction 

may not be considered within 800m of an existing dwelling even under the Direct Control district: 

Section 11.2.4(c) (Natural Resource Extraction District) states: 

(iv) Notwithstanding Subparagraph 11.2.4(c)(i), natural resource extraction of silica sand shall not 

be located less than 800m (2,624.6ft) from the outside wall of an existing dwelling or the district 

boundary of a multi-lot subdivision, hamlet, or area subject to an approved planning document 

that includes residential development. 

Section 11.3.4(b) (DC-RE1) states: 

(b) Council is to consider the proposal operating area of natural resource extraction and/or a secondary 

processing use against the impacts to adjacent land uses to determine a suitable setback that is less than: 

(ii) 400m (1,312.3ft) from the outside wall of an existing dwelling to the nearest edge of the 

operating area of a natural resource extraction and secondary processing use.  

(iii) In the case of the extraction of silica sand, 800m (2,624.6ft) from the district boundary of a 

multi-lot subdivision, hamlet, or area subject to an approved planning document that includes 

residential development. 

The absence of the wording “existing dwelling” in Section 11.3.4(b)(iii) suggests that under no 

circumstances would a silica extraction activity be considered within 800m of a dwelling, even under direct 

control, given the term “existing dwelling” ‘s presence in the other components of the bylaw. We sincerely 

hope this is a mistake or wording oversight that can be corrected as appropriate in order to avoid further 

confusion should the bylaw proceed. 

 

Sincerely, 

 

Laura Cline 
Sil Industrial Minerals 
 

laura.cline
Pen
Lawanda
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Attachment A:
Livestock Impacts



Livestock (Turkey Farm) Concerns
• Sil has reached out to the following groups/associations to attempt to gain some knowledge on 

the potential impacts of construction/mining activity adjacent to a turkey farm, however there 
does not seem to be much information available suggesting the turkey farms are incompatible 
with these specific adjacent land uses.
• Alberta Turkey Producers
• Turkey Farmers of Canada
• Poultry Partners
• Alberta Agriculture

• Sil has reviewed several documents regarding turkey farming practices, and has uncovered very 
little related to noise management or relating piling up of turkeys to noise generated by 
adjacent land uses.



Livestock (Turkey Farm) Concerns

• Turkey Airsacculitis
• From our research, the causes of turkey airsacculitis are 

not related to adjacent activities. Causes include:
• Poor air quality/ventilation related to poor litter management

• Excessive temperatures

• Poor drinker management

• Improper vaccines

• Secondary pathogens



Livestock (Turkey Farm) Concerns
• Noise/Piling

• We have not seen any submissions with science/facts provided to support these claims

• From our research:

• Noise has not been clearly determined to be a cause of piling

• From National Farm Animal Care Council re: noise:

Note:  
• It does not require silence outside 

of the barn
• It doesn’t recommend any decibel 

limitations outside the barn
• Discussion surrounds alerting 

turkeys inside the barn if noise 
inside the barn is less than outside



Livestock (Turkey Farm) Concerns
• Noise/Piling

• From our research:

• Noise is not even cited as an audit or health criteria anywhere in Turkey Farmers of Canada 
On-Farm Programs, a program of audits and practices to receive Provincial Certification



Livestock (Turkey Farm) Concerns
• Noise/Piling

• We have not seen any submissions with science/facts provided to support these claims

• From our research:

• Noise has not been clearly determined to be a cause of piling

• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:

Note:  

• No references between 
noise and pile ups

• Piling is associated with 
handling, loading, 
transporting, hatching

• Piling is associated with 
temperature control



Livestock (Turkey Farm) Concerns
• Noise/Piling

• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:



Livestock (Turkey Farm) Concerns
• Noise/Piling

• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:



Livestock (Turkey Farm) Concerns
• Noise/Piling

• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:



Livestock (Turkey Farm) Concerns
• Noise/Piling

• From National Farm Animal Care Council, there are 
only a number of discussions regarding piling:



Livestock (Turkey Farm) Concerns
• Noise/Piling

• From National Farm Animal Care Council, there are only a number of discussions regarding 
piling:



Livestock (Turkey Farm) Concerns
• Noise/Piling

• From National Farm Animal Care 
Council, there are only a number of 
discussions regarding piling:



“Management of Noise on Poultry Farms” 
– BC Ministry of Agriculture and Food (1999)

Page 2

• An excerpt from the Management of Noise on 
Poultry Farms Fact Sheet indicates that
• Readings taken from outside the turkey barns 

(15-20m) range from 44 to 63 dB
• Sound levels within the barn can range from 50 

to 90 dB during the day time.

• Noise monitoring during periods of activity at a 
Yellowhead Aggregates pit (an affiliate of Sil) in 
Parkland County average 40.67 dBA during the day, 
measured approximately ~15m from the limit of 
activity.



Comparison of Gravel Operation Noise Levels vs. Ambient noise levels 
at an Inactive Pit adjacent to Highway 38
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“Management of Noise on Poultry Farms” 
– BC Ministry of Agriculture and Food (1999)
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• If we apply the same noise decline estimates as outlined in the 
Fact Sheet, the noise level 100m away from operations would be 
negligible:
• At 15m: ~41 dBA
• At 30m: ~35 dBA
• At 60m: ~29 dBA
• At 120m: ~23 dBA



Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses

Poultry farm located directly adjacent to a railway track, 
near Langley, BC



Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses

Poultry farm located directly adjacent to a railway track and agricultural uses 
near Abbotsford, BC



Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses

Numerous Poultry farm near Abbotsford, BC located next to an airport, intensive 
agriculture, and a previous gravel pit (now appears to be development).



Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses

Poultry Farm near Abbotsford, BC ~200m from extraction pits



Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses

Ontario aggregate operations 
surrounding a poultry farm, with 
an immediately adjacent rail line



Examples of Turkey Farms Adjacent to 
Aggregate Extraction and Industrial Uses

Turkey farm near Sarnia, Ontario, 
operating amidst various 
intensities of agricultural 

operations.



Attachment B:
Silica Studies and Related Health Impacts



“Crystalline Silica” – Wisconsin Industrial Sand Association (2013)

Page 1



“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)

Sand mining/quarrying is not the only source of silica 
emissions across the landscape, and is certainly not the 

highest contributor of silica to ambient air quality
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)

Paved and Unpaved Roads
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)

Agricultural Operations
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)

Wind Erosion
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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Unit labels edited to reflect Davies et al (1984) results



“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous 
Silica” – Environmental Protection Agency (1996)
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“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)
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“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)
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“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)

Page 35

Page 36



“Health Impact Assessment of Industrial Sand Mining in Western Wisconsin” – Institute 
for Wisconsin’s Health (2016)



“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
– Krumenacher and Orr (2015)
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“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
– Krumenacher and Orr (2015)
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“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
– Krumenacher and Orr (2015)
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“Environmental Impacts of Industrial Silica Sand (Frac Sand) Mining” 
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Executive Summary 

Questions have been raised regarding the potential for silica-related health effects among 

those living near silica mining and processing operations in Alberta.  Specifically, there 

have been concerns regarding the possible risk of silicosis, cancer, chronic obstructive 

pulmonary disease, tuberculosis, autoimmune diseases and renal diseases.  The literature 

on potential relationships between these diseases and silica exposure was undertaken.  To 

provide context, studies that have measured fence line levels of silica at silica mining and 

processing operations are presented. 

 

Studies of ambient levels of respirable silica near silica mining and processing operations 

have found levels well below the existing standards.  Average levels well below 1 µg/m3 

have typically been reported.  These studies have also measured background levels of 

ambient, respirable silica and found no significant impact of the silica operations.  

Sources of background, ambient silica include agricultural activities, roadways, and wind 

erosion, among others.  

 

Silicosis has historically been a problem in occupational settings with high, long-term 

exposures to crystalline silica without appropriate personal respiratory protection and/or 

dust suppression.  Chronic silicosis is the type most often seen in occupational settings 

and occurs typically after 20 or more years of work in very dusty environments.  

“Environmental silicosis” is virtually non-existent.  There is no evidence in the published 

literature suggesting a risk of silicosis from exposure levels that have been measured near 

silica mining and processing operations.  The levels of ambient silica near silica mining 
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and processing facilities are orders of magnitude lower than those found to induce 

silicosis in occupational settings.  There is no risk of silicosis among people living in the 

vicinity of these facilities. 

 

Studies of lung cancer in relation to silica exposures in occupational settings have been 

inconsistent (McDonald and Cherry, 1999). Importantly, studies that have looked at the 

change in risk of lung cancer in relation to change in exposure to crystalline silica have 

generally not found that risk of lung cancer increases as silica exposure increases (Soutar 

et al, 2000; Hessel et al, 2000).  Even among those who believe that silica exposure may 

increase risk of cancer, it is generally accepted that exposures that do not pose a risk of 

silicosis do not pose a risk for cancer (American Thoracic Society, 1997).  Emissions of 

crystalline silica from silica mining and processing facilities does not have an effect on 

cancer risk for area residents. 

 

The term “nonmalignant respiratory disease” includes a number of conditions, including 

chronic bronchitis, emphysema, and airflow limitation.  Some of the studies of bronchitis 

among workers exposed occupationally to silica have demonstrated an increased risk 

while others have not.  Similarly, some, but not all studies of emphysema have 

demonstrated a correlation with silica exposures.  An extensive review of the literature on 

the relationship between silicosis and airway limitation found that it was only workers 

with very high levels of silicosis that demonstrated airflow limitation.  The levels of silica 

exposure (intensity and duration) required to induce advanced silicosis are many orders 
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of magnitude higher than those experienced by residents who live near silica mining and 

processing facilities. 

 

Silica exposure and silicosis are well-known to increase the risk of tuberculosis in 

occupational groups.  There are no data suggesting that ambient silica exposure levels 

comparable to those reported in the region of silica mining and processing facilities carry 

any risk for tuberculosis. 

 

There is fairly extensive literature on two autoimmune diseases: scleroderma and 

rheumatoid arthritis.  The majority of studies have demonstrated positive relationships 

with silica dust exposure and/or silicosis.  It should be noted that these studies have been 

conducted among heavily-exposed occupational groups.  It is highly unlikely that these 

results are relevant to residents living near silica mining and processing operations. 

 

A number of studies have been done looking at renal disease in occupational groups 

exposed to silica.  The disease categories have varied among studies, and many studies 

did not report results for renal disease (suggesting no dramatic results).  The results of the 

studies have not been consistent, with some risk estimates slightly high and others 

slightly low.  These are the sorts of results seen when there is no underlying relationship 

between an exposure and a disease. There is no reason to believe that those living in the 

vicinity of silica mining or processing operations are at any increased risk of renal disease 

as a result of potential silica exposures. 
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Although exposures to silica in occupational settings have been shown to be related to 

some diseases or conditions considered (e.g., silicosis, tuberculosis, scleroderma), the 

results of studies of other conditions have been variable and not convincing (e.g., lung 

cancer, renal disease).  It is important to note that silicosis – the only condition linked 

solely to silica exposure – is essentially unknown outside the occupational setting.  Given 

the levels of silica exposure measured at these facilities, there is no suggestion that 

residents living near these silica mining or processing facilities are at increased risk for 

any of the conditions considered as result of potential exposures from the facilities.   

 

Preface 

I am an epidemiologist who has spent the past 36 years conducting and evaluating 

research into the health effects of silica.  From 1982 to 1987, I conducted research on 

silicosis, lung cancer, and other respiratory health effects among hard rock miners in 

South Africa.  I continued this research in the area of occupational lung disease from 

1987 to 2002 as a professor at the University of Alberta in Edmonton.  For the past 16 

years I have consulted with a variety of groups and organizations in the area of 

occupational lung disease.  My CV is attached as Appendix A. 

 

I was asked by Sil Industrial Minerals to assess the potential for silica-related health 

effects among those living in the vicinity of their silica mining and processing facilities.  

The conditions of interest were referenced on their Safety Data Sheet and include: 

silicosis, lung cancer, nonmalignant respiratory disease, tuberculosis, autoimmune 

diseases and renal disease. 
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Silica 

Silica is a mineral that makes up 12 percent of the earth’s crust.  The chemical formula is 

SiO2, that is, the mineral contains two oxygen atoms for each silicon atom.  Silica can be 

either crystalline or amorphous.  In crystalline silica, the silicon and oxygen atoms are 

aligned in organized arrangements called tetrahedra.  In amorphous silica, the atoms are 

not neatly arranged.  Most of the silica in the earth’s crust is in the crystalline form.  The 

silica found in most of the products produced by Sil Industrial Minerals is crystalline 

silica. 

 

Mining and Processing of Silica 

Silica is typically mined on the surface and processed at or near the processing site.  A 

variety of methods are used to suppress dust throughout the processing and processing 

operations.  Dust suppression minimizes exposures to the workers and the areas 

surrounding the facilities. 

 

Studies have been conducted measuring levels of respirable silica (silica particles that are 

small enough to penetrate into the lungs) near silica mining facilities.  Richards et al 

(2009) measured ambient respirable silica levels upwind and downwind from three sand 

and gravel plants in California.  It was necessary to collect both upwind and downwind 

samples because there are other sources that emit silica, including farming operations, 

roads (both gravel and paved), wind erosion and other industrial sources.  They collected 
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all particles 4 µm or less and then measured the amount of silica in the samples.  Particles 

4 µm or less can be inhaled deeply into the lungs.   

 

All of the measured silica levels were below the California Reference Exposure Level 

(REL) of 3 µg/m3.  The authors noted that all of the values above 2 µg/m3 were located 

upwind of the facilities.  There was no measurable effect of the facilities on ambient 

respirable silica levels. 

 

Richards and Brozell (2015) measured fence line respirable (4 µm or less) silica levels at 

three facilities in Wisconsin that mined “frac sand” and one facility that processed the 

sand.  They used multiple samplers per facility and situated them so that downwind 

conditions would normally be captured.  The use of multiple samplers also allowed them 

to compare downwind with upwind levels of silica.  They found that the ambient levels 

were less than 10 percent of the California REL of 3 µg/m3. There were very small 

differences in the downwind and upwind silica levels.  The authors stated: “These very 

small upwind-to-downwind concentration increases and decreases indicate that the sand 

mining and processing facilities contribute very little, if anything, to the ambient 

respirable crystalline silica concentrations.”   

 

The authors also measured silica levels on days when there were dominant crosswinds 

(i.e. days when none of the samplers would have been downwind of the facilities).  They 

assumed that the levels measured on these days would represent the local background 

concentrations.  The levels measured during the “crosswind days” were similar to the 
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average concentrations reported for the entire data set.  The authors stated: “This 

similarity suggests that the fence line concentrations of respirable crystalline silica are 

within the local background concentration range.” 

 

To further evaluate the effect of background levels on their results, they compared the 

variations in the levels measured at one of the facilities to levels measured by the 

Wisconsin Department of Natural Resources 23 kilometers from the facility.   There was 

very close correlation between the local and distant silica measurements, further 

supporting the contention that the vast majority of the measured silica was background, 

rather than being produced by the facility. 

 

The authors summarized data obtained near silica mining facilities, including “frac sand” 

facilities.  The results were similar to those reported by Richards and Brozell (2015) i.e. 

no measurable effect of silica mining or processing operations at the fence line. 

 

These data are important in evaluating the potential for silica-related health effects in 

areas near silica mining and processing facilities.  Studies of silica-related health effects 

have been conducted in occupational settings, where exposures were much higher than 

ambient levels.  For example, Minnesota has a Health Based Value for Ambient Air for 

silica of 3 µg/m3 (Minnesota Department of Health, 2013).  The “critical effect” 

considered was silicosis and the “critical study” relied on for setting this level was a 

study of underground gold miners in South Africa, where silica exposure levels were 

orders of magnitude greater than those measured in outdoor air.   
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Ambient air quality standards typically use data from occupational settings and apply a 

variety of assumptions to arrive at a level deemed protective of the most sensitive subsets 

of the general population.  The fact that fence line measurements of respirable silica at 

silica mining and processing facilities are well below allowable ambient levels must be 

kept in mind when exploring the health effects of silica exposures in occupational studies 

 

Silica-Related Health Effects 

Previous studies of workers exposed to amorphous silica have not found health problems.  

Studies of workers exposed to crystalline silica have shown that people occupationally 

exposed to high levels of silica over an extended period of time without proper protective 

equipment and/or dust suppression methods can develop silicosis.  Silicosis has been 

recognized as an occupational disease for centuries.  More recently, scientists have 

questioned whether people exposed to silica on the job are at increased risk of developing 

lung cancer, tuberculosis, autoimmune diseases and diseases affecting the kidneys.   

 

Silicosis 

Silicosis refers to the formation of small, typically round nodules in the lungs of people 

exposed to crystalline silica dust (Balaan and Banks, 1998).  There are three kinds of 

silicosis that are recognized.  Acute silicosis can develop after two to five years of 

frequent exposure to extremely high levels of silica dust.  Cases of acute silicosis have 

been documented among underground miners working in uncontrolled conditions with no 

respiratory protection, in tunneling workers, and in sandblasters.  Acute silicosis is 
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extremely rare.  Given the consistent, high exposures necessary for the induction of acute 

silicosis, it is not relevant to the present discussion. 

 

Accelerated silicosis can occur in workers after 10 or more years of exposure to very high 

levels of silica dust.  These sorts of levels are seldom seen anymore due to dust control 

measures in industrial settings.  In the past, workers with accelerated silicosis have been 

found among miners, tunneling workers, and sandblasters.  Cases of acute and 

accelerated silicosis essentially do not occur outside occupational settings and are not 

relevant to the present discussion. 

 

Chronic silicosis can occur in workers exposed to fairly high levels of silica dust for 

extended periods of time.  Even among workers with heavy exposures (in mines, tunnels, 

and foundries, and in sandblasting operations), silicosis seldom occurs before 20 years of 

consistent, high occupational exposure.   

 

The risk of silicosis increases with the total amount of exposure to silica dust.  Studies 

have shown that, except for advanced levels of silicosis, silicosis does not have an effect 

on lung function or on people’s ability to exercise (Gamble et al, 2004; Wiles et al, 

1992).  These advanced levels of chronic silicosis are not found outside the occupational 

setting. 

 

It has been shown in occupational studies, that among people with the same amount of 

total exposure, those who get their exposures over a shorter time (and therefore, at higher 
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exposure concentrations) have a greater chance of developing silicosis.  In other words, 

as the exposure concentration decreases, the risk of silicosis goes down even if the 

duration of exposure is higher.  This has important implications for the evaluation of the 

potential for silicosis risk near silica mining and processing facilities because the 

allowable concentrations for ambient air (not occupational exposures) have been set by 

extrapolating the results of occupational studies without considering the accelerated “fall-

off” in risk of silicosis as the concentration of silica decreases.  It should also be repeated 

that allowable concentrations of silica in ambient air have been set using significant 

margins of safety to prevent silicosis.  The ambient standards, therefore, have two very 

important built-in safety factors: 

 Allowable concentrations of crystalline silica were set by extrapolating from 

studies of heavily-exposed occupational groups, without considering the 

reduction in risk of silicosis per unit of exposure with decreasing exposure 

levels, and 

 After extrapolating from occupational studies, significant safety factors were 

added. 

 

Additional evidence for the lack of silicosis risk from silica mining and processing 

facilities comes from an informative occupational study of workers in granite quarries in 

Vermont (Graham et al, 1991).  The workers were in the industry for an average of 18 

years (many for more than 40 years) at levels of silica exposure that averaged 60 µg/m3, 

or 20 times higher than the REL of 3 μg/m3 and more than 200 times the fence-line levels 

measured in the two studies referenced above (Richards et al, 2009; Richards and 
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Brozell, 2015).  Twelve percent of the silica measurements in the quarries were higher 

than 100 µg/m3, over 30 times higher than the REL.  Only seven of the 972 chest x-rays 

of the workers (less than one percent) showed changes consistent with silicosis.  Even in 

studies of people not exposed to silica at all, the percent with x-ray changes consistent 

with silicosis is usually higher than this (things other than silica, such as infectious 

diseases and other dusts can cause small, rounded opacities on the chest x-ray).  Thus, 

even among workers exposed to levels of silica dust 200 times higher than the measured 

fence-line levels, silicosis is virtually unknown. 

 

It should be added that outside the occupational setting, silicosis is virtually unknown.  A 

study in the vicinity of a slate pencil factory in India found very high levels of ambient 

silica and a high prevalence of non-occupational silicosis among the residents (Bhagia, 

2012).  A necropsy study of 32 Bedouin men and 22 Bedouin women found silica 

particles and fibrosis in 46 of the subjects – more commonly among the women (Bar-Ziv 

and Goldberg, 1974).  The authors noted that there were no relevant symptoms.  Neither 

of these studies is relevant to the question of the potential for silicosis among residents 

living in the vicinity of silica mining and processing facilities, but they point to the virtual 

lack of silicosis outside the occupational setting. 

 

Cancer 

The International Agency for Research on Cancer (IARC) convened a working group to 

discuss the carcinogenicity of crystalline silica in 1986 (IARC, 1987).  The working 

group concluded that there was sufficient evidence for the carcinogenicity of crystalline 
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silica in experimental animals and limited evidence in humans.  In 1996, IARC convened 

another working group to discuss the carcinogenicity of silica (IARC, 1997).  On this 

occasion the working group voted that there was sufficient evidence for the 

carcinogenicity of crystalline silica in the forms of quartz and cristobalite (two forms of 

crystalline silica) in both humans and experimental animals.  According to one member 

of the working group, they had “considerable difficulty in reaching a decision” 

(McDonald and Cherry, 1999).  Reflecting the inconsistencies in the data, the working 

group noted that “carcinogenicity was not found in all industrial circumstances” (IARC, 

1997).  This statement reflected the ambiguity in the underlying data and underscored the 

lack of consensus on this issue.  To quote one participant, the working group debate 

“finally end[ed] in a narrow vote, reflecting the majority view of the experts present at 

that particular time.” (McDonald, 2000). 

 

Following the publication of the more recent IARC monograph (IARC, 1997), Soutar and 

colleagues from the Institute of Occupational Medicine in Edinburgh, Scotland and the 

University Paris Val de Marne in Paris, France, published a review of the studies that 

were considered by the IARC working group to be the least confounded (Soutar et al, 

2000).  They noted that the “descriptive studies” (standardized mortality ratio (SMR) 

studies) frequently but not invariably suggested an excess of lung cancer, but that 

exposure-response studies failed to confirm that the cause of the excess risk was exposure 

to silica.  They pointed to lifestyle factors (especially smoking) and socioeconomic status 

as possible explanations, and they noted that comparison populations in the SMR studies 

were usually inappropriate (i.e., the mortality patterns of silica-exposed populations were 
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compared to the mortality patterns of the general population).  In this connection, they 

observed that lung cancer mortality within Britain varies by geography and social class 

from half to twice the national rate, and that the lung cancer excesses reported in studies 

of silica-exposed populations should be considered against this background of variability. 

 

While they chose not to give an opinion regarding the carcinogenicity of silica, they 

noted that the exposure-response studies that did not find associations between silica 

exposure and lung cancer were powerful enough to demonstrate relationships between 

silica exposure and both silicosis and tuberculosis.  They, therefore, concluded that 

anything but a small risk would have been observed by these studies.  They described 

their own study of silica exposure in British coal miners (Miller et al, 1998) as having 

“immensely detailed longitudinal and continuous dust measurement programs” and 

indicated that they could not demonstrate a relationship between silica exposure and lung 

cancer.  They felt that the nature of their study and the quality of the data gave it an 

excellent chance of observing an association between silica exposure and lung cancer if 

the association existed. 

 

At about the same time, a review of the IARC decision was published by a North 

American group that I headed (Hessel et al, 2000, attached as Appendix B).  We 

conducted an in-depth review of the epidemiologic studies and established a priori that 

we would rely most heavily on studies that were not confounded by smoking or exposure 

to occupational carcinogens, were free from significant bias, incorporated a quantitative 

exposure-response analysis, and used appropriate referent groups.  We, therefore, 
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included some studies that were excluded by the IARC working group and excluded 

some of the studies that IARC had included.  The exclusions were mainly SMR studies in 

which mortality rates were compared to the general population with no smoking data or 

exposure-response analyses.  The inclusions were studies that had smoking data and 

exposure-response analyses.  Some of these were studies of underground miners.  The 

IARC working group had not considered them to be especially informative because they 

felt that confounding by radon exposures was possible.  However, many of these studies 

did not demonstrate associations between silica exposure and lung cancer.  Therefore, the 

only way the results could have been confounded by radon was if radon levels were high 

in settings where dust levels were low, and vice versa.  This is unlikely to have been the 

case.  It is more likely that jobs with high dust exposure also had high radon exposures, 

as both types of exposure would be high near the work face.  

 

We noted that the high-quality studies with available smoking data did not find excess 

lung cancer mortality among silica-exposed populations.  Further, as in the report by 

Soutar et al (2000), we noted a lack of exposure-response relationships in studies that 

explored them. 

 

We also reviewed the mechanistic data and observed that silica is not directly genotoxic.  

Moreover, we noted that the only animal species that produced lung tumors in response 

to silica was the rat (this point was also raised by Soutar et al, 2000).  No effect was seen 

in studies of mice, hamsters, or guinea pigs.  We cited increasing evidence that the rat is 

an inappropriate model for assessing the carcinogenicity of non-fibrous particles, noting 
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that lung tumors have been induced in the rat by a variety of particles, even those known 

to be non-carcinogenic in humans (e.g., titanium dioxide).  For this reason, it is widely 

believed that the carcinogenic response in the rat is a specific and even unique 

phenomenon peculiar to that species (Mauderly, 1997). 

 

Unlike Soutar et al (2000), we clearly stated that we disagreed with the vote of the IARC 

working group.  Applying the criteria of Hill (1965) to the body of epidemiologic and 

mechanistic evidence, we concluded that there was not an association between silica 

exposure and lung cancer.  Risk estimates, even when elevated, were only modestly 

elevated, the data were not consistent, exposure-response relationships were not found, 

and the mechanistic data did not suggest that silica was carcinogenic, undermining 

biological plausibility. 

 

Since the release of the IARC Monograph (IARC, 1997), a number of studies of lung 

cancer in silica-exposed workers have been published.  Some of these studies have 

suffered shortcomings similar to the earlier studies.  However, others have addressed 

specific limitations, either quantitatively or qualitatively.  In general, the studies were of a 

higher quality than those published prior to the 1996 IARC meeting.  Some of these 

studies are reviewed briefly in Appendix C, with special emphasis on whether and how 

the authors have dealt with methodological issues. 

 

The inconsistent results of these studies have made it difficult for various governmental 

agencies to determine whether they should consider silica to be a carcinogen, and 
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scientists are not in agreement on whether silica causes cancer.  Nonetheless, a number of 

governmental agencies have labeled silica as a carcinogen based on occupational studies.  

These studies have been conducted in populations with silica exposures that are orders of 

magnitude higher than those experienced by residents living in the vicinity of silica mines 

and processing facilities.  The levels of silica exposure experienced by local residents 

have never been shown to pose a risk of lung cancer. 

 

Tuberculosis in Relation to Silica Exposure and Silicosis Disease 

The increased risk of tuberculosis among workers with silicosis has been well 

established.  A large study based on mortality data from the United States found that 

among males age 15 and over who died from 1979 to 1991, 4.2 percent with a mention of 

silicosis on their death certificate also had tuberculosis compared with only 0.2% of those 

without mention of pneumoconiosis on their death certificate (Althouse et al, 1995). 

 

Goldsmith et al (1995) found that those who had been compensated for silicosis in 

California were 56 times more likely to die from tuberculosis than all US white males.  

Several studies on South African mineworkers with silicosis demonstrated an increased 

incidence of tuberculosis (Kleinschmidt and Churchyard, 1997; Cowie, 1994; Hnizdo and 

Murray, 1998).  Italian workers compensated for silicosis had a SMR of 5.85 (95 percent 

confidence interval: 3.03-11.30) for tuberculosis (Scarselli et al, 2011). 

 

Studies have also demonstrated an increased risk of tuberculosis among silica-exposed 

workers who did not develop silicosis, including Danish foundry workers (Sherson and 
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Lander, 1990), South African gold miners (Cowie, 1994), Chinese workers in tungsten, 

tin and iron/copper mines, and potteries (Chen et al, 2012) and Zambian copper miners 

(Ngosa and Naidoo, 2016). 

 

Although the associations between tuberculosis and both silica exposure and silicosis, 

have been well-established, it must be remembered that the populations that have been 

studied include heavily-exposed industrial workers. 

 

Nonmalignant Respiratory Disease 

Nonmalignant respiratory disease is typically measured in epidemiologic studies by the 

presence of persistent cough and phlegm (chronic bronchitis), emphysema (abnormal 

enlargement of the distal airspaces), airflow limitation or asthma.  Asthma is not a 

recognized health effect related to silica exposure.  Numerous studies have been 

conducted to evaluate lung conditions and lung symptoms in workers exposed to silica.  

Asthma has not been suggested as a problem.  In fact, there was a controlled study (Wiles 

et al, 1982) in which workers were exposed to silica in an exposure chamber and their 

lung function was measured before and after exposure to look for an asthma-like reaction.  

None was found. 

 

Epidemiologic studies of the relationship between nonmalignant respiratory disease and 

both silica dust exposure and silicosis were summarized by the National Institute for 

Occupational Health in their Hazard Review (NIOSH, 2002).  Their summary of the 
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studies examining bronchitis is presented in Appendix D.  Studies looking at emphysema 

are presented in in Appendix E. 

 

The studies of bronchitis (Appendix D) showed varying and inconsistent results, with 

some studies suggesting that silica-exposed workers are at increased risk of bronchitis 

symptoms.  The studies of emphysema came primarily from South Africa.  Emphysema 

is best detected pathologically (although one study used computed tomography).  There 

has been a long history of post-mortem examination of the lungs of miners in South 

Africa.  It was noteworthy that some studies (Appendix E) found associations with silica 

exposure and not silicosis and others found the opposite.  However, most studies found 

an association with one or the other. 

 

I was involved in an extensive review of the literature on the relationship between 

silicosis and lung function (Gamble et al, 2004).  The paper is included as Appendix F.  It 

can be seen that at low levels of silicosis (ILO category 1), there was no loss of lung 

function detected.  The data for category 2 silicosis were equivocal, and those with 

category 3 or progressive massive fibrosis showed a definite loss of lung function. 

 

Rushton (2007) reviewed the literature on “chronic obstructive pulmonary disease” and 

occupational exposure to silica, considering pulmonary symptoms, mortality, emphysema 

and lung function.  Average levels of respirable silica in the workplaces examined ranged 

from 0.04 to over 5 mg/m3 – far higher than level measured at the fence lines of silica 

mining and processing plants.  The author concluded that most studies showed some 



   20 

indication of increased risk of chronic obstructive pulmonary disease in workers exposed 

occupationally to silica.  However, it was concluded that: “In the absence of silicosis…a 

disabling loss of lung function would not occur until between 30 and 40 years exposure.” 

 

Relationship between Silica Dust Exposure and Autoimmune Disease 

Scleroderma is an autoimmune disease affecting (hardening) the connective tissues.  A 

number of studies have looked at scleroderma in workers exposed to silica.  I was 

involved in a study of scleroderma in South African gold miners (Sluis-Cremer et al, 

1985).  The case-control study compared 79 cases of scleroderma with an equal number 

of controls matched by year of birth and administrative status.  There was no difference 

in silicosis between cases and controls.  However; the cases had higher lifetime exposures 

to silica on the job.  This difference was related to the average intensity of exposure. 

 

An expert committee of the National Institute of Environmental Health Sciences in the 

US reported findings regarding autoimmune disease and environmental exposures (Miller 

et al, 2012), concluding that silica-exposed workers are at an increased risk of developing 

scleroderma.  They cited a meta-analysis (McCormic et al, 2010) that included three 

occupational cohort studies and nine case-control studies.  The meta-relative risk was 

2.24 (95 percent confidence interval: 1.65-3.31) for the case-control studies and 15.49 (95 

percent confidence interval: 4.54-52.87) for the cohort studies.  These results are 

comparable to a more recent meta-analysis that found a meta-relative risk of 2.81 (95 

percent confidence interval: 1.86-4.23) for 15 case-control studies and 17.52 (95 percent 

confidence interval: 2.31-3.83 for four cohort studies (Rubio-Rivas et al, 2017). 
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The relationship between silica exposure, silicosis, and rheumatoid arthritis has also been 

studied extensively in occupational settings.  My colleagues and I studied 157 gold 

miners and an equal number of controls (Sluis-Cremer et al, 1986).  We found that the 

cases were more likely to have silicosis (OR = 2.84, p = 0.0001).  The results could not 

be explained on the basis of silica exposure. 

 

A recent review of the literature on the relationship between occupational exposures and 

rheumatoid arthritis cited a large number of studies showing an increased risk of 

rheumatoid arthritis among occupational groups exposed to silica (Murphy and 

Hutchinson, 2017). 

 

There appears to be fairly consistent evidence that silica exposures and/or silicosis can 

predispose workers to scleroderma and rheumatoid arthritis.  It should be remembered, 

however, that these studies were conducted in occupational groups. 

 

The Relationship between Silica Dust Exposure and Renal Disease 

Epidemiologic interest in the relationship between silica exposure and end-stage renal 

disease is relatively recent.  Most of the cohort mortality studies that have examined the 

relationship between silica and lung cancer and/or silicosis and lung cancer, were able to 

assess the relationship between renal disease and both silica exposure and silicosis.  The 

Table summarizes the results of more than four dozen studies that examined mortality 

(one considered morbidity) among workers exposed to silica or groups of silicotics.  Over 

half of the studies did not report results related to end-stage renal disease.  The studies 
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that included some relevant information generally presented data for a group of 

conditions that would have included end-stage renal disease along with many other 

diseases (e.g., genitourinary diseases).  Several studies analyzed the results for acute and 

chronic renal diseases separately.  A few observations are warranted. 

1. The fact that most studies did not report data that would be potentially 

relevant is important.  In presenting the results of a cohort mortality study it is impossible 

to list the results for all causes of death.  However, during the analysis of such studies, a 

number of analyses are generally conducted, the results are screened, and “interesting” 

results are typically included in the report.  The fact that so many of the studies did not 

report results related to renal disease would suggest (but certainly not prove) that the 

investigators did not find elevated risk estimates for end-stage renal disease or groups of 

causes that would have included end-stage renal disease. 

2. It is worth noting that whereas Steenland et al (2002) found a positive 

exposure-response relationship between estimated silica exposure and renal disease 

among industrial sand workers, McDonald et al (2005) reported a negative exposure-

response relationship results for an overlapping group of industrial sand workers.   

3. The relative risk estimates vary greatly among studies.  Among those 

studies that examined an exposure-response relationship, one of the studies by Steenland 

et al (2001b) found a positive relationship while the other two (Calvert et al, 2003; 

McDonald et al, 2005) found negative relationships with silica exposure.  Calvert et al 

(2003) also reported a significantly decreased risk of chronic renal failure among those 

whose death certificates listed silicosis.   
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First Author/Year Population Studied Disease Category ICD 

Codes 

Observed 

Cases 

Relative Risk 

Estimate 

Confidence 

Interval 

Total 

Deaths 

Adzersen, 2003 Foundry workers Genitourinary 580-629 29 0.90 0.44-2.41 3,972 

Ahlman, 1991 Sulfide ore miners Not reported     102 

Amandus, 1991 Dusty trades workers Chronic & unspecified 

renal failure 

582-584 2 (white) 

0 (non-wht) 

1.4 

0 

 486 

Anjelkovich, 1990 Foundry workers Not reported     836 

Armstrong, 1979 Gold and coal miners Not reported     554 

Attfield, 2004 Granite workers Not reported     Not listed 

Brown, 1997 Hospitalized silicotics Urinary disease Not listed 9 1.6 0.7-3.1 795 

Brown, 2005 Industrial sand workers Genitourinary Not listed 9 0.99 0.45-1.87 727 

Calvert, 2003 Workers exposed to silica Acute renal failure Not listed No significant trend with exposure 4,839,231 

Chronic renal failure Not listed Significant negative trend with exposure 

Silicosis on death 

certificate 

Acute renal failure Not listed Not listed 0.67 0.32-1.39 

Chronic renal failure Not listed Not listed 0.18 0.06-0.56 

Carta, 1994 Metal miners Urinary diseases Not listed 2 0.95 0.11-3.44 187 

Carta, 2001 Compensated silicotics Urinary system 580-599 12 1.97 1.13-3.43 579 

Chan, 2000 Compensated silicotics Genitourinary 580-629 0 0 - 286 

Checkoway, 1997 Diatomaceous earth 

workers 

Genitourinary Not listed 10 1.06 0.51-1.94 749 

Chen, 1990 Iron ore miners Not reported     490 

Chen, 1992 Miners and pottery 

workers 

Not reported     6,192 

Cherry, 2013 Pottery workers Non-malignant renal 

disease 

581-3, 5-9 14 4.00 1.91-5.87 1,904 

Chiyotani, 1990 Hospitalized 

pneumoconiosis patients 

Not reported     581 

Cocco, 1994 Lead and zinc miners Urinary diseases 580-599 29 1.60 1.07-2.29 1,205 

Coggiola, 2003 Talc miners and millers Not reported     880 

Cooper, 1992 Taconite miners and 

millers 

Not reported     1,058 
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First Author/Year Population Studied Disease Category ICD 

Codes 

Observed 

Cases 

Relative Risk 

Estimate 

Confidence 

Interval 

Total 

Deaths 

Costello, 1995 Crushed stone workers Not reported     661 

Davis, 1983 Granite workers Genitourinary 580-629 15 1.3 0.8-2.1 969 

de Klerk, 1998 Gold miners Not reported     1,386 

Dong, 1995 Refractory brick workers Not reported     390 

Fillmore, 1999 Population exposed to 

silica 

Not reported     515,054 

Finkelstein, 1987 Compensated silicotics Not reported     757 

Forastiere, 1989 Compensated silicotics Genitourinary Not listed 9 1.0 0.46-1.9 594 

Goldsmith, 1995 Compensated silicotics Not reported     421 

Graham, 2004 Granite workers Not reported     2,539 

Infante-Rivard, 1989 Compensated silicotics Not reported     565 

Jakobsson, 1993 Cement workers Not reported     495 

Kauppinen, 2003 Road paving workers Genitourinary Not listed 1 < 0.61  231 

Koskela, 1994 Granite workers Not reported     296 

Kurppa, 1986 Compensated silicotics Renal disease 580-593 7 1.17 0.34-2.87 667 

McDonald, 2005 Industrial sand workers Nephritis, nephrosis 580-589 18 2.80, inverse trend w/ exposure 1,021 

Merlo, 2004 Graphite electrode 

workers 

Not reported     541 

Moshammer, 2004 Dust-exposed workers Not reported     1,610 

Ng, 1990 Compensated silicotics Genitourinary 580-629 2 0.49 0.06-1.77 356 

Pinkerton, 2004 Uranium mill workers Chronic renal disease Not listed 8 1.35 0.58-2.67 810 

Acute renal disease Not listed 1 0.86 0.02-4.79 

Puntoni, 1988 Refractory brick workers Diabetes and 

Acute nephritis 

250 

580 

2 0.24 0.02-0.86 73 

Rapiti, 1991 Ceramics workers End-stage renal disease Not listed 6 3.21 1.17-6.98 Morbid 

Reid, 1996 Gold miners Renal failure 580-589 24 1.64 1.05-2.43 2,032 
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First Author/Year Population Studied Disease Category ICD 

Codes 

Observed 

Cases 

Relative Risk 

Estimate 

Confidence 

Interval 

Total 

Deaths 

Rosenman, 1995 Compensated silicotics Not reported     292 

Sponholtz, 2016 General population Chronic kidney disease 403-4, 

583,86,87, 

90.0, 90.8, 

93.9 

547 cases, 

508 controls 

1.70 0.84-3.44  

Starzynski, 1996 Compensated silicotics Nephritis, nephritic 

syndrome, nephrosis 

580-589 3 1.43 0.29-4.18 1,712 

Steenland, 1995 Gold miners Chronic kidney disease 582-3,5-7 11 1.25 0.62-2.23 1,551 

Acute kidney disease 580-1,584 2 1.19 0.14-4.29 

Steenland, 2001b Industrial sand workers Chronic renal disease 582-3,5-7 36 1.61 1.13-2.22 1,073 
(multiple 

cause) 
Acute renal disease 580-1,584 16 2.61 1.49-4.24 

Thomas, 1989 Pottery workers Not reported     578 

Wang, 1996 Silicotics in metallurgy Not reported     974 

Xu, 1996 Iron and steel workers Not reported     8,887 

Zambon, 1987 Compensated silicotics Not reported     878 
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4. The variability of risk estimates for renal disease among populations exposed to 

silica suggests that other characteristics of the populations or the work environments may 

be affecting risk of renal disease.  Well-known risk factors for renal disease include 

hypertension, diabetes, hyperlipidemia, socioeconomic status and obesity, among others.  

These factors have not been considered in the occupational studies to date. 

 

At present it is not possible to conclude that silica dust exposure is related to renal 

disease.  The variability of risk estimates across studies suggests that other factors 

(occupational or non-occupational) may be implicated.  However, if the results of 

epidemiologic studies of highly exposed workers show no clear indication of an increased 

risk of renal disease, it can be stated with confidence that those living in the vicinity of 

silica mines and processing facilities would not be at any increased risk of renal disease. 

 

Conclusions 

There has been much research and regulatory activity in the area of silica-related health 

effects over the last few decades.  In some jurisdictions, allowable levels of silica 

exposure in occupational settings have been reduced and the use of protective equipment 

has been required in situations where exposures cannot be reduced by technological 

means.  Allowable ambient exposure levels for silica have been set in some jurisdictions, 

incorporating significant safety margins for known and suspected health effects.  Most 

jurisdictions have based their standards for ambient silica on the risk of silicosis – a 

condition that is virtually unknown outside the occupational setting.  The levels of silica 
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dust found near silica mining and processing facilities are a fraction of this very low 

reference level. 

 

Based on the observed levels of crystalline silica measured near silica mining and 

processing facilities and the existing research on the health effects of exposure to 

crystalline silica, it is my opinion that there will be no increased risk of silica-related 

health effects on residents who live near these facilities. 
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Carol Shaw, 

Wednesday, June 21, 2023 

To whom it may concern at Legislative Services, 

My apologies for not being able to attend this hearing but I would like to voice my grave concerns 

regarding proposed bylaw changes regarding Silica Sand Extraction that will have a detrimental impact 

on my wellbeing. I am a  78 year old-widow whose husband passed away 9 years ago leaving my home 

and land for me in hopes of easing any financial burdens that I may face now and in the future.  

 With that in mind, I have been negotiating with the Sureway Construction Group during the past 5 years 

to extract Silica Sand from my property. It has been a long and extremely frustrating process due to 

attaining permits, gathering samples, surveys, etc. However, I fully understand and respect the need of 

the county to address all environmental concerns and to that end I believe we have taken every 

precautionary step necessary to ensure the safe extraction of sand from my property.  

This process was fully complete until Covid hit putting everything we did on hold. I cannot emphasize 

enough the joy I experienced knowing that at long last work on my property is scheduled to proceed this 

winter but now, as I understand it, this may never happen because of the proposed bylaw changing the 

setback from Silica Sand extraction to 800m instead of the 400m that is required for any other Natural 

Resource.  

Please consider the significant impact that this will have on me, landowners, and indeed those 

companies involved in the removal of Silica Sand from all other properties. Is it not reasonable to 

consider that this resource should be categorized within the same family as gravel and removal of such 

(i.e. sand and gravel) would fall within the umbrella of removal rather than mining companies. Also, 

please bear in mind that this resource is being removed from my property and processed on theirs and 

compliance regarding any environmental concerns there are, I am sure, fully addressed. 

Again, I apologize for not being able to attend this meeting in person, but I ask that you take my situation 

and concerns into consideration. 

Thank you for your time, 

Carol Shaw. 
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