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Mountain Ash Limited Partnership
 Bruce Waterman                         

Chief Operating Officer
 Canada’s CFO Of The Year in 2008
 Executive leadership in national 

and international agriculture, 
fisheries & natural resource sectors

 Tige Brady                                      
Business Development Manager     
 20+ years experience in the 

construction, forestry and 
aggregate industries

 Independent & innovative 
aggregate producer

 Owned lands for 14+ years

 Instrumental in creating the 
Joint Operating Commitments 
for the Big Hill Springs 
Aggregate Producers Group
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 RVC Council has previously 
approved this project, twice

 MALP is very proud of our proposal:
 The site contain high quality aggregate that 

should be leveraged to support sustainable 
growth

 The evolving land use/development character of 
the surrounding area is appropriate to support 
the project

 The recommendations and conclusions of our 
supporting technical assessments are of the 
highest quality

 MALP is committed to operational excellence 
and is prepared to be a positive corporate 
citizen

 MALP acknowledges the concerns 
expressed (most of which were only 
made known to us recently)

 We respectfully disagree with the 
opposition
 Which we believe is based on incorrect 

assumptions relative to our technical reports
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Approved Master Site Development Plan

Hillstone 
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 Summit Pit MSDP
 Approved by Council on 

April 24, 2018

 Comprehensive 
Technical 
Assessments
1. Biophysical Impact 

Assessment
2. Hydrogeological Impact 

Assessment
3. Noise Impact 

Assessment
4. Air Quality Assessment
5. Conceptual Stormwater 

Management Report
6. Transportation Impact 

Assessment
7. Cumulative Affects 

Framework                                 
(Joint Commitments)

31
26-3-W5M
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Plan 
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Approved Development Concept 2018

Hillstone 
Aggregates

Master Site Development Plan and Land Use 
Amendment Application for a proposed 

aggregate extraction & processing facility in 
NW & SW 31-26-3-W5M 7

Landscaped 
Screening 
Berms

Scale House

Portion of Rge Rd 40 
to be upgraded

 Four (4) phase 
implementation 
 Temporary DP’s                 

(5 yr renewal)

 Maximum                              
40 ac excavation  

 Progressive reclamation

 Performance Standards                          
(Noise, Air Quality, and 
Groundwater)

 Type IV Highway 
intersection and            
Rge Rd 40 upgrade

 Internal haul route

 Landscaped buffers

 Habitat preservation         
area
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Proposed Master Site Development Plan
 Revised                          

Summit Pit MSDP

 Comprehensive 
Technical 
Assessments                
(updated as required)
1) Biophysical Impact 

Assessment
2) Hydrogeological Impact 

Assessment
3) Noise Impact 

Assessment
4) Air Quality Assessment
5) Conceptual Stormwater 

Management Report
6) Transportation Impact 

Assessment
7) Cumulative Affects 

Framework                                 
(Joint Commitments)

31
26-3-W5M

‘Revised’               
Summit Pit 
Master Site 

Development 
Plan 
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 Six (6) phase 
implementation
 Temporary DP’s                     

(5 yr renewal)

 Maximum 40 ac 
excavation  

 Progressive 
reclamation    

 Performance Standards                          
(Noise, Air Quality, and 
Groundwater)

 Type IV intersection 
and partial                             
Rge Rd 40 upgrade

 Internal haul route

 Landscaped buffers

 Habitat preservation         
area(s)

Type IV Intersection               

Internal 
Haul 
Route
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Why expand the approved MSDP?
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 Mining operations in        
NW 31 to lower existing 
grades by ± 25 m                       
(as per adopted MSDP)

 Halting excavation at 
boundary of NW 31 
creates an ‘egg carton’ 

 MALP purchased SW 31 
to enable excavation to 
begin at bottom of north 
facing slope

 The revised phasing 
program will:
 Uniformly lower grades 

across the site
 Utilize the south face of 

gravel as an acoustic and 
visual shield

 Reduce potential impacts 
to adjacent building sites

31
26-3-W5M

Excavation 
& Regrading

Top of 
Slope



N
Site Conditions 

Vegetation Map Wetland Map

Master Site Development Plan and Land Use 
Amendment Application for a proposed 

aggregate extraction & processing facility in 
NW & SW 31-26-3-W5M 11THE SUMMIT PIT

 Biophysical Impact Assessment, 
SLR Consulting, January 2020

 Wetland Assessment Impact 
Report, SLR Consulting, February 
2020

 Habitat conditions within the Plan 
area are heavily disturbed by 
agricultural activities

 No rare plants or species at risk 
within the site or surrounding area

 Compensation for wetland 
disturbances as per             
Provincial Wetland Policy

 Stripped overburden will be 
stockpiled and replaced in 
reclaimed areas

 Negligible environmental impacts 
anticipated by the Project

“Bull Trout and Westslope Cutthroat 
Trout do not occur in the Big Hill  
Creek System”. 
SLR Consulting



N Operating hours:
 Weekdays: 7 am – 7 pm
 Sat: 7 am – 5 pm
 Sun & Stat Holidays: None

 Max. 40 ac excavation area                

 Performance Standards
 Monitoring and reporting programs for 

noise, air quality and groundwater
 Communications Program with 

Complaint Management Protocols
 Multiple Development Permit               

approval process (5 yr renewal)

 Operational Best Practices
 Seasonal crushing (likely spring time only)
 ‘No Crushing Zone’
 Spill containment protocol
 ASGA Truck Registry
 Dust mitigation 
 Progressive Reclamation
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Big Hill Springs 
Provincial Park

“The Summit Pit will be, first and foremost, an 
environmentally responsible aggregate operation that 
respects our land as well as our neighbours use and 
enjoyment of their properties”. 
Tige Brady, Business Development Manager, Mountain Ash Limited Partnership
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 Traffic Impact 
Assessment Report, Watt 
Consulting, August 2014 
(updated March 2020)

 Type IV Intersection 
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to be upgraded

 Transportation Off-Site 
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(±$950,000)
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“The amount of additional traffic expected along Highway 567 as 
a result of all proposed aggregate operations represents less than 
1% of the current volumes within this corridor”. 
Big Hill Springs Aggregate Producers Group Global Traffic Impact Assessment, Stantec
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 Hydrogeological Impact 
Assessment Report,                          
SLR Consulting, January 2020

 Extensive 6+ year 
Groundwater Monitoring 
Program                         

 Mining operations to respect 
minimum 1 m clearance 
from maximum measured 
water table

 No impacts to underlying 
aquifer – or the Big Hill 
Springs

 Monitoring and reporting          
@ DP stage
 Commitment to monitor and 

report water quality in the Big Hill 
Springs Park
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“Summit's hydrological assessment is 
the best I’ve  seen for all the 
proposals in the area”. 
Alberta Environment & Parks
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Noise Mitigation
Noise 
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Hillstone 
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 Acoustic Assessment,                              
SLR Consulting, May 2020

 Sound Monitoring Program
 To establish existing ambient noise 

levels (over 24 hr periods)

 Sound Propagation Model
 To establish predicted noise levels

 Noise will be at or below 55 dBA 
(measured at the closest receptor)

 Operational Best Practices
 Reduced operating hours
 Equipment shrouds
 Enhanced mufflers
 Low level broadband back up alarms
 Anonymous sound monitoring

 Ongoing noise monitoring and 
reporting @ DP stage

Master Site Development Plan and Land Use 
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“Noise levels anticipated within 
the Big Hill Springs Provincial 
Park will be at or below 20 dBA”. 
SLR Consulting



 Air Quality Assessment Report, SLR, May 2020

 Emission Dispersion Modelling
 Baseline ambient within 5 km
 Project + baseline 

 Potential impacts to air quality:
 Overburden stripping
 Extraction and processing activities
 Transport of materials (within and from site)
 Engine combustion 

 Operational Best Practices:
 Paving portion of Rge Rd 40
 Calcium chloride & watering on internal haul routes
 Equipment shrouds
 Cessation of operations in high winds
 Minimum development setbacks for crusher

 Operations will meet or exceed the                      
Alberta Ambient Air Quality Objectives (AAAQO) 

N
Air Quality Mitigation
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 Visual Appraisal Report,                                    
SLR Consulting,            
February 2020

 Landscaped Berms

 Revised phasing program 
to excavate south slope 
to create a visual shield 
for building sites to north 
and northeast

 Building sites to the south 
are screened by existing 
vegetation, 
topographical elevation 
and distance                           
(including Big Hill Creek Estates)

 No negative visual 
impacts to surrounding 
lands

Landscaped 
Berms
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Maintenance
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Visual Impact Mitigation
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Progressive Reclamation
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Stage 1 Stage 2 Stage 3

Stage 4 Stage 5 Stage 6

Final Reclamation

 Progressive reclamation 
through six (6)               
operating phases 

Show 4D 
Video here

THE SUMMIT PIT
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Community Engagement
 MALP committed to a 

respectful and transparent 
engagement process

 COVID 19 =                              
Virtual Engagement  

 Project Website

 Online Survey                                 
(24 respondents) 

 Summary Report

 Concerns expressed 
relative to:
 Traffic
 Environmental Impacts 
 General opposition to 

aggregate extraction within the 
area

THE SUMMIT PIT
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Community Engagement
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 Technical reports provided to stakeholders on 
request

 Copies provided to:
 Janet Ballantyne (Rocky View Gravel Watch)
 Harry Hodgson
 Gerry Bietz (Big Hill Springs Preservation Society)
 Bette Beswick
 Jon Fennell (Friends of the Big Hill Springs Provincial 

Park and Big Hill Springs Preservation Society)

 MALP followed up with offers to meet to 
review/discuss questions or concerns
 None accepted offer to meet

 MALP acknowledges the opposition letters in 
the Mar 2 Council agenda
 MALP respectfully disagree with the assertions and 

claims of the technical reviews
 MALP invites questions of Council to respond to  

and clarify the concerns raised

We note our technical reports were 
reviewed and endorsed by AEP, AT, 

AHS and RVC administration
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Reasons for Support
1) Activates a high-quality aggregate

supply close to growing markets
2) Minimal conflicting land uses 
3) Utilizes and improves highway and 

municipal road infrastructure
4) Sensitive site design and phasing 

program respects natural features 
and adjacent building sites

5) Comprehensive technical reports
6) Progressive performance standards to 

ensure mitigations and compliance
7) DC Bylaw regulated by Council via 

multiple development permit 
processes

8) Adopted Cumulative Affects 
Management (i.e. the Approved Joint 
Operating Commitments)

9) Consistent with the County Plan             
and Provincial Land Use Policies
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SUPPLEMENTAL                                              
SLIDES                                        



NN
Existing Land Use

Hwy 567

Hw
y 

22

Hw
y 

76
6

Master Site Development Plan and Land Use 
Amendment Application for a proposed 

aggregate extraction & processing facility in 
NW & SW 31-26-3-W5M 24THE SUMMIT PIT

Legend
Previously approved                          
S-NAT District subject to 
ongoing appeal
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 Conceptual Level 
Stormwater Report,              
SLR Consulting, Jan 2020

 Stormwater facilities 
within operating area

 Separation of stormwater 
runoff in worked and 
unworked areas

 Phased implementation
 Site-specific stormwater 

management plan at DP 
stage 

 Pre and post surface 
drainage patterns to 
remain consistent

N
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 Mountain Ash is committed to implementing the Joint Operating Commitments for 
existing and future aggregate producers within the surrounding area to manage 
cumulative aspects:

 Coordinate technical assessments (and underlying data)

 Construct safe highway access points                                                                                            
(as per Alberta Transportation)

 Utilize the ASGA Truck Registry

 Adopt common operational best practices:
 Hours of operation
 Consistent landscaping & screening standards 
 Limit excavation areas to 40 ac
 Progressive reclamation phase by phase
 Consistent monitoring and reporting programs for air quality, noise & groundwater mitigations
 Third party review of noise, air and groundwater monitoring reporting programs
 Communications plans
 Complaint mitigation procedures

N
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Cumulative Affects Framework
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Type IVa intersection
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Implementation
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 Direct Control District                                                                                                      
(Council as Development Authority)

 5-year development permit                                                                                                      
renewal interval

 Phased implementation
 Each requiring Development Permit

 Max. 40 ac disturbance area

 Progressive reclamation

 Continuous monitoring and reporting programs (noise, air, groundwater)

 Disturbance / replacement of wetlands as per the Water Act and the Provincial 
Wetland Policy 

 Roadside Development Permit by Alberta Transportation 

 Provincial Registration Process under the Alberta Environment & Parks Code of 
Practice for Pits

THE SUMMIT PIT
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1. Introduction
2. Development rationale - including justification for the proposed land use
3. Summary of proposed operations
4. Site development plan with extraction guidelines
5. Phasing plan
6. Development Permit criteria - including monitoring and reporting requirements
7. Reclamation plan
8. Environmental mitigation strategies and initiatives 
9. Identification of impacts to surrounding lands and mitigation strategies.
10. Assessment of cumulative aspects of extraction activities in the area 
11. Summary of interim and post reclamation land uses 
12. A technical summary of the proposal with supporting documentation
13. Summary of required Provincial Approvals
14. Summary of the Applicant’s community consultation and results
15. Any other item deemed appropriate by the County

THE SUMMIT PIT
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Municipal Policy Considerations
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Natural Resource Goals
 To support the extraction of natural resources in 

a manner that balances the needs of residents, 
industry and society

 Support the environmentally responsible 
management and extraction of natural 
resources

Aggregate Extraction
 Minimize adverse impacts
 Encourage collaboration between the County,                                                                       

industry and affected residents
 Direct aggregate related traffic to                                                                                          

major haul routes
 Pending adoption of an aggregate policy, all aggregate extraction applications 

shall be supported by an adopted Master Site Development Plan to address the 
technical criteria of Section 29

THE SUMMIT PIT
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County Plan
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Section 29 Technical Submission 
Requirements
 Summit engaged a consultant team to prepare 

technical reports to demonstrate the lands are 
suitable for the proposed development

The Summit (MALP) Aggregate Pit
 Is consistent with the County Plan
 Is appropriately located to mitigate potential 

land use conflicts
 Considers sensitive design features to respect 

natural environmental features
 Includes appropriate development setbacks to 

buffer pit operations from surrounding dwellings
 Mountain Ash is committed to implementing 

ongoing monitoring & reporting and continuous 
improvement measures

THE SUMMIT PIT
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Phase 2                    
Development               

Permit

Phase 1                     
Development                

Permit

First 5 years of 
Aggregate 
Operations

Land Use                    
Amendment

AEP                                         
Code of Practice                

Registration

AEP                                         
5 Year Activities            

Plan Update
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development 

phases 

Implementation Process
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 The Summit Pit will be 
regulated by a variety 
of provincial and 
municipal legislation 

 It must also be 
compliant with federal 
legislation where 
applicable

Migratory Birds 
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Act
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Wildlife                   
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Alberta 
Land Use 

Framework

South 
Saskatchewan 
Regional              

Plan

RVC  
County  

Plan              
(MDP)

 Multiple levels of provincial and municipal policy support the                                         
extraction of aggregate if it can be:

 Conducted in a manner that balances the interests of residents & 
industry and creates benefits for the municipality as a whole; and

 Designed and operated in a manner that appropriately mitigates 
potential impacts to surrounding lands

Master               
Site 

Development 
Plan
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Background - Overall
- WATT TIAs conducted for each individual aggregate pit 

(2017) based on initial assumptions
- Identified future need for a Type IV intersection at the shared Hillstone 

/ LaFarge / McNair pit

- Concerns raised by John Morrall review of the corridor 
and area

- Stantec retained to update assumptions, evaluate 
cumulative transportation impacts and assess concerns 
raised in Morrall report

Background



Background – Morrall Report
- Key concerns raised by Morrall report:

- Truck safety:  Potential need for climbing / passing lanes along 
Highway 567 due to grades and speeds

- Trip generation estimates may require further review
- Understand impacts to the corridor, beyond the intersection-level 

impacts 

Background



Highway 567 – Additional Information

- Big Hill Springs Road is identified as part of the City of 
Airdrie’s truck route.

- Alberta Transportation identifies the corridor as part of 
their high load corridor and oversize / overweight corridor 
network.

- Hwy 567 is classified by Alberta Transportation as a 
Rural Arterial Undivided.  

- Hwy 567 / Big Hill Springs Road is not on AT’s list of 
roads with seasonal road bans due to construction, 
maintenance or seasonal conditions.  

Background



Highway 567 – Additional Information

Background



Highway 567 – Additional Information

Background



Highway 567 – Additional Information

Background



Highway 567 – Additional Information

Background



Highway 567 – Additional Information

Background



Highway 567 – Additional Information

Background



Highway 567 – Additional Information

Background



Stantec Analysis – Key Study Focuses
- Stantec TIA focused on the combined impacts to study 

intersections and the corridor from all three proposed pits 
as well as the continued operations of the Hillstone Pit.

- All TIAs require intersection level analysis by practice.  
Stantec also added a corridor review to our scope as well 
as a climbing lane / passing lane analysis of Hwy 567.

- Per AT TIA requirements, horizon year (2042) is 20 years 
beyond opening year (2022)

- Trip generation was separated into several scenarios, 
generally split into opening year estimates and horizon 
year estimates

- Acknowledges extraction increases may occur over time, but opening 
year will not achieve same outputs as horizon year

Study Focuses



Stantec Analysis – Key Study Focuses, 
cont’dStudy Focuses



Stantec Analysis – Key Study Focuses, 
cont’d
- Opening Year (2022) Scenarios

- Scenario 1:  2022 Opening Year, assuming 301 annual working days 
for McNair and Mountain Ash pits; 237 working days for LaFarge pit

- Scenario 2:  2022 Opening Year, assuming 240 annual working days 
for McNair and Mountain Ash pits; 237 working days for LaFarge pit

- Scenario 3:  2022 Opening Year, assuming 180 annual working days 
for all three pits

- Through all opening year scenarios, the annual 
extraction will remain the same.  However peak hour and 
daily trip generation will vary based on the number of 
working days. Compressed number of working days 
increases the number of peak hour and daily trips

Study Focuses



Stantec Analysis – Key Study Focuses, 
cont’d
- Horizon Year (2042) Scenarios

- Scenario 4:  2042 Opening Year, assuming 301 annual working days 
for McNair and Mountain Ash pits; 237 working days for LaFarge pit

- Scenario 5:  2042 Opening Year, assuming 240 annual working days 
for McNair and Mountain Ash pits; 237 working days for LaFarge pit

- Scenario 6:  2042 Opening Year, assuming 180 annual working days 
for all three pits

- Through all horizon year scenarios, the annual extraction 
will remain the same though increased from opening 
year.  However peak hour and daily trip generation will 
vary based on the number of working days. Compressed 
number of working days increases the number of peak 
hour and daily trips

Study Focuses



Stantec Analysis – Key Study Focuses, 
cont’dStudy Focuses

- Through discussions with AT, it was acknowledged that a 
long-term plan exists to convert Highway 567 & Highway 
22 into either a single-lane or two-lane roundabout.

- Assumed for 2042 horizon, not by 2022 horizon



Stantec Analysis – Key Study Focuses, 
cont’dStudy Focuses

- 2018 and 2019 traffic data obtained by AT’s traffic count 
database, and supplemented with in-field counts 
conducted in October 2019

- AT’s standard provincial average traffic growth rate is 
2.5%.  A review of AT’s ten-year historic traffic growth 
rates estimates a higher value of 3.6%.  Therefore a 
more conservative analysis was conducted using the 
higher 3.6% annual growth rate.  

- This was applied to 2018 / 2019 traffic counts to estimate 2022 and 
2042 background volumes



Stantec Analysis – Key FindingsKey Findings

Intersection Type Analysis:
- Analysis confirmed a long-term need for a Type IV 

intersection by the 2042 horizon for the combined pits 
access, for all scenarios, with added storage lengths to 
the westbound left turn lane

- Primary driver for the Type IV intersection are the 
existing volumes along Highway 567 and the application 
of the 3.6% annual traffic growth rate

- Intersection types and turn lane modifiers are determined 
by both the peak hour and daily trip generation estimates

- Combined pits are roughly 1% of the total daily volumes 
of Highway 567 in 2022 and 2042



Stantec Analysis – Key FindingsKey Findings



Stantec Analysis – Key Findings, cont’dKey Findings

Intersection Capacity Analysis:
- Intersection capacity analysis confirms all study 

intersections to operate acceptably with existing 
geometry except at:

- Highway 567 & Highway 22:  A single-lane roundabout at Highway 
567 & Highway 22 will be required by 2042 due to background traffic 
volumes

- Highway 567 & Highway 766:  AT has already identified this 
intersection as requiring upgrades due to safety reasons.  Capacity 
constraints identified by 2042 due to background traffic volumes



Stantec Analysis – Key Findings, cont’dKey Findings

Climbing Lane / Passing Lane Analysis:
- Potential climbing lanes identified as warranted by nine 

locations along eastbound Highway 567 and thirteen 
locations along westbound Highway 567.  

- This was determined only using the general criteria used 
in the warrant procedures per AT standards.  
Refinements may be required based on more detailed 
evaluation of each location.

- All were warranted by either existing traffic and / or future 
background traffic.  None are triggered as a result of the 
traffic generated by the aggregate pits (neither 
individually or combined)

- Potential opportunities to combine individual locations 
into larger areas

- Recommendation that AT further evaluate as they are not 
triggered by proposed pits
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“Summit's hydrological 
assessment is the best I’ve  
seen for all the proposals 
in  the area”. 
Alberta Environment & Parks
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Hydrogeological Assessment

 Drilled 20 boreholes, installed 10 groundwater monitors
 Private well inventory, including residence visits
 Measured water levels, sampled groundwater, sampled Big Hill Spring
 Tested soils for the rate of groundwater movement
 Conducted an impact assessment beyond normal practice, utilizing water budget methods
 Considered wells, watercourses, the Big Hill Spring
 Considered cumulative groundwater effects
 Considered operational effects and recommended mitigation
 Prepared future monitoring program



Key Hydrogeological Findings

 No streams onsite
 Site is about 1/50th of the groundwater catchment area of the Big Hill Spring
 Mineable sand and gravel deposit (20 to 26 m thick) is blanketed with fine grained till 

(4 to 6 m thick)
 Water table is just above the underlying bedrock of the Paskapoo Formation, which is the local 

aquifer
 Groundwater flows south to southeast in overburden, towards Big Hill Spring, and southeast also 

in the bedrock
 Groundwater quality in the sand and gravel is comparable to that in the bedrock and to that at Big 

Hill Spring
 No dewatering will be undertaken, no changes to the water levels and thus private wells are also 

protected
 No measurable changes to Big Hill Spring from proposed development



Hydrogeologic Criteria for Mitigation

 Stay above the water table (> 1m above max recorded level)
 No offsite surface water discharge
 Line storm water settlement ponds
 After settlement of fines, reintroduce clear stormwater into the subsurface through infiltration 

basins
 Minimize open working areas
 Progressively restore site with fine grained overburden and revegetation
 Best management practices for refueling, maintenance and incidental spill response
 Ongoing water quality monitoring program – onsite, residential wells and Big Hill Springs



Hydrogeological 
Support Slides 
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Main Points Raised by Dr. Fennell
 Loss of Filtration by removal of surface overburden and/or sand and gravel deposit
 Increased weathering of native materials may increase dissolved elements in groundwater
 Possibility that turbidity will rise in groundwater
 Water table rise “will” occur
 Risk of “further contamination” of groundwater
 Inferred Migration of this contamination to Big Hill Springs
 Further migration of this contamination from the springs to Big Hill Creek
 Possible future remediation efforts will be difficult
 Concerns regarding cumulative effects risk
 Proposed 1.6 km setback from Park
 Concern that climate change has not been addressed

11 Speaking Points on the following 12 slides:



1) Loss of Filtration
 It is unclear what filtration they are referring to? Particulate or dissolved components?
 Dissolved constituents are not filtered.  But they can be slowed in their movement
 For this reason, the fueling stations and servicing will take place on the upland area where the 

glacial till soils will remain in place and be supplemented with surface controls to contain 
inadvertent spills.

 Runoff outside the pit will continue in its normal path.  That water near the berms will be 
collected, sent to sedimentation ponds and the decant water infiltrated to maintain the water 
balance.

 Runoff inside the pit will be over natural sand and gravel materials and will not have the fines the 
glacial till has.  

 Useful Factoids
 Sand and Gravel:  Water moves vertically very quickly through sand and gravel, in the order of 

days, and the thickness is inconsequential.  It will move through 1 m of sand/gravel in about an 
hour, and through 26 m in about a day.

 Glacial Till:  9 to 14 months to cross 4 to 6 m of soil
 The fines in storm water will be allowed to settle, and only decant water will enter the aquifer.
 There remains an 800 m flow path to the springs through sand and gravel (2 to 6 years travel 

time)
 The same path through the bedrock could take .25 to 300 years based on the range of 

hydraulic conductivity



2) Increased weathering/dissolution of elements
Dr. Fennell relies on a Finnish study to show an increase in dissolved metal 
concentrations below mined gravel pits there.  Concentrations were up to twice 
natural concentrations.
1. The Finnish study was in a different geologic terrain where Carbolic Acid can form, which caused 

this dissolution there. Groundwater pH of about 6.  This site is in a different setting.   Alberta is 
in a more carbonaceous terrain, groundwater pH of about 8 (less acidic by 100 times).  Next 
slide shows how carbolic acid does not typically form at this pH.

There are further physical conditions not accounted for in Dr. Fennell’s dissertation:
1. Mass of soil being removed means there is much less material to dissolve anything from.
2. Concentrations observed at this site and at the spring are very low (parts per billion) and 

will not increase appreciably.  The same water will flow through the same soil.
3. Dilution.  The pit is only 1/50th of the groundwater basin, so the relative effect of even 

doubling concentrations there (which is very unlikely, given the above) would only mean, 
and even a doubling at the pit would mean a change of just 2% due to dilution by the rest 
of the water.

The Finnish study does not apply to this site. Such weathering will not be an issue.
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3) Possibility that turbidity will rise in groundwater
Dr. Fennell again relies on the Finnish study to give examples of increased turbidity.
 The studies reportedly summarize observations at many pits.  No discussion is made on the 

setting of these pits, how old they are, how new they are, their operational conditions and 
what use of Best Management Practices are made.  

 Based on his experience of working on aggregate pits over the past 40 years, Mr. Usher 
indicates that he has never witnessed a turbidity problem in the groundwater any significant 
distance from operations.

 Further to this, the Mountain Ash pit will incorporate many best practices to manage water 
and reduce/eliminate the factors that create turbidity
 Settlement ponds collecting runoff water from fine grained soils.
 Ponds are oversized to exceed standards and provide greater settling distances.
 Top draw discharge to infiltration ponds to only take clearest water
 If aggregate washing is needed, a series of lined settling ponds on the pit floor will operate 

in a similar fashion, a detail typically dealt with at the DP stage.  Standard systems that 
have worked well in Canada.

The Finnish study does not apply to this site.



4) Water Table Rise “Will” Occur
Dr. Fennell again relies on the Finnish study to 
give examples of water table rise.
 Study showed a higher fluctuation of water levels in 

areas of gravel extraction.  
 Finnish study was undertaken in a country of 

temperate weather, unlike the semi-arid region the 
proposed pit sits in

 Water levels do not fluctuate significantly at the site 
because of the very permeable sand and gravel that 
easily dissipates water (the following slide 
reproduces Figure F2 from SLR (2021) which 
demonstrates the difference in water table 
fluctuations.

 The additional water created by the precipitation 
falling directly on this site amounts to 5 mm per year 
(SLR, 2021).  Assuming a soil porosity of 30% this 
would be an average rise of 16 mm/yr which is very 
easily dissipated.

The Finnish study 
again does not 

apply to this site.
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5) Risk of “Further Contamination” of groundwater
Dr. Fennell asserts that “further contamination” will occur.
 Examination of the water quality results shows groundwater largely in compliance with 

drinking water limits.  There is no “contamination”.
 Metals identified by SLR and discussed by Dr. Fennell occasionally exceed these limits but not 

by much, and are entirely natural
 For the reasons stated previously and listed again here, there is little likelihood of increasing 

parameter concentrations:
 Removal of aggregate removes source of elements available for dissolution by 20 times or 

so
 Acidity will not change enough to dissolve further elements from remaining material
 Concentrations are currently very low and consistent with most other places in this 

physical setting.



6) Migration of inferred contamination to Bighill Springs
Dr. Fennell assumes that there will be an increase in parameter concentrations, and 
therefore it will move to Big Hill Springs along the groundwater flow path.
 Based on the above there will be no appreciable increase in parameter concentrations.  Simply 

put:  the same water is running through the same soils.
 The pit is only 1/50th of the groundwater basin, so whatever is dissolved in the groundwater at 

the pit would be attenuated by natural dispersion and dilution
 Example:   An existing watershed water volume of 50 units 
 The highest arsenic concentration found at the site is about 8 ppb, and the drinking water 

limit is 10 ppb
 Multiplying 8 ppb Arsenic by the volume of 50 gives an existing mass of 400 parts
 Assuming the site arbitrarily doubles the concentration of their portion of water (1 unit) to 

16 ppb, meaning the total watershed now has 408 parts
 408 divided by 500 yields a concentration of 8.16 ppb at the spring.
 This is the effect of dilution and is well within the error of measurement and the 

fluctuation in natural groundwater
 In summary, there is little additional concentration increase that will migrate to Big Hill Springs



7) Migration of this contamination from the springs to Bighill Creek
Dr. Fennell relies on flow measurements made by the Bighill Creek Water Baseline 
Study.
 He has not tested the veracity of those measurements.  The baseline study does not report 

ambient precipitation conditions that may have occurred prior to their sampling and flow 
measurement events.  It would be imprudent to rely on these flows until one can be sure the 
measurements were made under baseflow  conditions and did not include stormwater runoff.

 Notwithstanding this limitation, it is true that Bighill Springs ultimately discharges to the Bighill
Creek, and whatever is in that water will reach the greater stream.

 SLR has demonstrated that there is no “contamination” of the groundwater, and it is our 
impression that all agree that the current measurements are indicative of natural groundwater 
concentrations of the measured parameters.

 The above slides have shown that additional elemental concentrations will be very minor at 
the site, and thus even smaller at the spring discharge, and therefore even smaller when 
discharged to Bighill Creek (subject to the receiving water concentrations).

 Dilution, mass removal, no appreciable dissolution



8) Possible future remediation efforts will be difficult
Section 4 of the Fennell report speculates that there will be a contaminant release at 
the site, and then goes on to speculate on cleanup methods, finally concluding that 
they cannot possibly work.
 Contrary to the picture being painted by individuals opposed to the addition of the additional 

land to the approved land use designation, the nature of gravel extraction pits is such that 
they pose little risk to water quality.  

 There are no large quantities of aggregious materials stored on site.
 As seen above, there is no significant mobilization of native dissolved elements.
 Storm water is handled internally by standard methods that have worked for generations, and 

there is no direct surface water discharge from the pit.
 SLR 2021 discusses the potential for incidental spills of machine fluids, and point out the 

volumes are not high, can be handled by the spill kits carried on each machine, and the 
personnel are trained with this stewardship as part of their jobs.  Fuel handling will only occur 
in controlled areas engineered on the low permeability glacial till soils and not in the pit.

 Simply put, there is no need for elaborate remediation efforts, nor to speculate on how they 
might perform.



9) Concerns Regarding Cumulative Effects Risk
Section 5 of the Fennell report points out that there could be up to 5 pits ultimately 
in operation in the area and uses this to set out his planning opinion on setbacks 
from the Bighill Springs.
 It is not the responsibility of any individual operator to assess the effects of other operations.
 Notwithstanding this, MALP asked SLR to conduct a hydrogeological cumulative effects 

assessment.  This was conceptually undertaken (Section 5.5.1) presented in the SLR 
hydrogeology report.  This analysis is not acknowledged by the Fennell report.

 SLR 2021 concludes that a modest increase in groundwater flow of about 10% should all five 
pits be operating at the same time.  This was conservative since each pit would operate in 
phases, and if modelled on Mountain Ash, only about  1/6th of the pits would be open during 
their site lives, which also would not be totally coincident.

 10% of 44 L/s is 4.4 L/s.  One sixth of that is 0.7 L/s.  A positive change in springflow by this 
small amount (0.7 L/s) is well within the variance in spring flow reported by the Bighill Creek 
Water Baseline Study (22 to 182 L/s)

 On this basis the likely cumulative hydraulic impact by five similar operations will not cause 
harm, as originally reported by SLR. 



10) Planning Advice on Park Setbacks for Aggregate Extraction
Section 5 of the Fennell report goes further to suggest setbacks from the Bighill
Springs Park.
 Dr. Fennel suggests a 1.6 km setback, which coincidentally would preclude the MALP site.  He 

suggests “the sole purpose of this strategy is to maintain the quality of the groundwater 
sustaining the springs and supporting aquatic habitat reliant on the delivery of good quality 
water of stable temperature.”

 The proposed pit is just 800 m away from the watercourse and has been demonstrated here 
that it will not cause an impact.  Water temperature will be maintained, and the water quality 
will remain the same.  We respectfully submit that the stated purpose has been met.  Further, 
it would still likely be met at even shorter distances than 800 m.  There is no basis for the 
suggested 1,600 m setback for the MALP pit or even the cumulative hydraulic effect of all five 
pits. 

 Dr. Fennel goes further and suggests a further 1.6 km setback be considered for any pit mining 
down to 4 m above the water table.  This does not make hydrogeological sense.  Based on site 
conditions water drains downward at about 1 m per hour in the sand and gravel.  A 1 m or 4 m 
distance is of no material consequence, and this criteria is meaningless.  We respectfully 
submit that this additional setback is completely unnecessary.

 We support the use of science in establishing setbacks, and maintain Dr. Fennell’s suggestions 
are extreme and more based on the presence of the MALP property than on science.



11) Concern That Climate Change Has Not Been Addressed
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The Fennell report ably summarizes the key effects of climate change.
 With respect to a rise in water table, the SLR report and the above discussion show that the 

thickness of the aquifer can handle higher water levels.  The base of the pit will be 1 m above 
the high-water table as measured in each phase and can be adapted to current weather 
effects as they progess.

 With respect to the frequency of storms and subtle shifts in their character, each phase is big 
enough to adapt with bigger ponds or other changes in design.  The exterior ponds are 
currently oversized.   It is in the interest of the operator to be able to work the resource 
without having to cope with adverse conditions, and therefore attention will be paid to such 
shifts over the 30-year site life.

 With respect to the intensity of storms, whereby the Fennell report suggests a 1:100 storm 
may become a 1:50 year storm.  The conceptual design of ponds have been based on 69 years 
of records.  At the DP stage the record will be updated and the ponds sized accordingly to the 
then current 1:100 year storm.
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Jàrvinen, O. & Vânni, T. (1990) Sadevedenpitoisuus-ja laskeuma-arvot Suomessa vuonna 1988 (Rainwater quality and 
deposition values in Finland in year 1988). Helsinki, vesi-jaympâristôhallitus. Vesi- ja ympàristôhallituksen monistesarja 235 
in Finnish. ISBN 951-47-3018-6, ISSN 0783-3288
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Aquatics
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-As indicated in the hydrogeology report, impacts on the 
aquatic system of Bighill Creek is not expected.
-There are no waterbodies or watercourses within the site 
boundary.
-Bull trout and westslope cutthroat trout (WSCT) do not occur 
in the Bighill Creek system.
-Trout Unlimited conducted a fish inventory for the Bighill
Creek Preservation Society within Bighill Creek and Bighill
Springs Creek in 2018. No bull trout or westslope cutthroat 
(WSCT) trout were found. 
-There are no bull trout or WSCT in the AEP FWMIS database 
for either creek
DFO Canada (2020) – “Information for the Identification of 
Candidate Critical Habitat of Bull Trout, Salvelinus confluentus
(Saskatchewan-Nelson Rivers Populations)” states:
• “After examining the Hydrological Unit Codes (HUCs) 

using the developed framework, candidate Critical 
Habitat was identified within 40 of the 45 HUC 8 
(provincial waters) and 81 of the HUC 12 (National Parks) 
watersheds that encompass the distribution range of Bull 
Trout in DU 4 (Table 2; see Appendix). No candidate 
Critical Habitat was found within Bow River and Bighill
Creek (04020801), Fish Creek (04021101),…”

Summit Pit Project

Bighill Springs Creek

Bighill Creek

Presenter
Presentation Notes
The Alberta Wilderness Association submitted a document in opposition to the project. Within the report, the AWA stated that the Department of Fisheries and Oceans have recognized the waters of Bill Hill Creek around the park and springs as critical habitat for the threatened bull trout and indicates the absolute importance of maintaining the aquifer, springs and temperature and flow rates of water in the creek.  This information has been perpetuated in various news articles, reports and broadcasts in opposition to the development stating the project will harm a vital bull trout population in the creek. DFO are in the process of designating watercourses for bull trout as critical habitat but have not yet designated any watercourse. They have prepared this document to identify candidate watercourses for designation and eliminated watercourses that will not be considered.

The information provided by the AWA is completely false and contravenes the information provided by DFO 2020 and the DFO Bull Trout Recovery Strategy which states that there is no critical habitat in the Bow River and Bighill Creek HUC and it will not be considered for such designation. Critical habitat areas in the document are highlighted in pink as shown in the legend of the figure.  The DFO document and Recovery Strategy (DFO 2020b) indicate that the bull trout population is extirpated in this HUC and the HUC is not being considered for reintroductions. 

A fish inventory completed by Trout Unlimited in 2018 and government FWMIS data confirm that bull trout are not found in the creek. Brook trout, an introduced species, were the only trout species identified in or near the park with rainbow trout and brown trout found in the lower reaches of Bighill Creek at Cochrane. A few other forage fish species (e.g., dace and stickleback) were found in and adjacent to the park.

The hydrology investigation determined that there will be no adverse net impact of the operations on the hydrologic/hydrogeologic setting predicted. As with the biophysical assessment, it was noted that no streams are located on the site and therefore no hydrologic impacts. Surface water is replenished through surface waters. Groundwater flow to the Bighill springs is expected to remain the same or increase. The project area affects only 1.5% of the catch basin for the groundwater. The groundwater quality in the sand and gravel and the bedrock is very similar to that in Big Hill Springs so no changes in water quality are expected. 
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- The DFO Species at Risk Mapping 
Tool was last updated in 2019, 
Recovery Strategy and critical 
habitat designations report released 
in 2020

- The online mapping tool identifies 
all waterbodies and watercourses 
within the furthest extent of the bull 
trout historical range as having or 
potentially having bull trout despite 
actual suitability of habitat or 
historical occurrence. 

- To summarize, bull trout are not 
found in the Bighill Creek system, 
the system is not being considered 
for designation as critical habitat 
and is not being considered for 
introduction of bull trout.

Summit Pit Project

Presenter
Presentation Notes
Although he’s a hydrogeologist, Dr. Fennell provided a section in his report on fisheries and stated that he used the DFO Aquatics Species at Risk Mapping Tool and determined that bull trout are present at Bighill Creek and Bighill Springs Creek (Page 17 shows a graphic of the search area). His own figure shows that the area is NOT critical habitat for bull trout and the map states that species at risk are found or potentially found, it does not confirm presence.

The mapping tool was last updated in 2019 whereas the DFO recovery strategy and DFO critical habitat designation report were released in 2020 and are therefore more recent. 

The mapping tool identifies every waterbody and watercourse within the defined range of the bull trout as “Species at risk found (or potentially found) within the outlined area”, even if there is suitable habitat or not, whether the species is present or not. For example, in the figure, the mapping tool has indicated that bull trout may be found at the top of the dry drainage and field which is impossible. All existing data sources indicate that bull trout are not presently found within the Bighill Creek system.

To summarize, there are no bull trout present in the Bighill Creek system and it is not being designated as critical bull trout habitat.
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Figure 1 from the “Westslope Cutthroat Trout: Recovery Strategy and Action Plan, 2019 (proposed)”:
Recovery areas in which stream and lake populations will be prioritized according to status of threats to determine where populations can be 
restored, improved or re-established

- Based on the Westslope Cutthroat 
Trout Recovery Strategy (DFO 2019), 
WSCT are currently not found in the 
Bighill Creek system and are not 
being considered to be restored, 
improved or re-established in the 
creek. 

Approximate location of the
Summit Pit Project

Bighill Creek

Presenter
Presentation Notes
Dr. Fennell also identified that DFO is considering reintroducing westslope cutthroat trout into Bighill Creek. The Recovery Strategy for this species shows that the bow river and bighill creek are not being considered as an area where westslope cutthroat trout will be restored, improved or re-established.



Soil
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• Desktop review and field sampling to 
determine baseline conditions

• Soils within the site have low wind erosion risk 
and moderate water erosion risk. No sensitive 
soils were observed within the Project area 
during the field investigation.

• Topsoil and upper subsoil will be salvaged and 
stockpiled separately for reclamation 
purposes. Native seed banks are retained in 
stockpiled topsoil.

Presenter
Presentation Notes
-Not much to say here. There are typically no issues raised by intervenors on soils. 
-Soils were mapped using available data sources and field sampling.
-Soil will be salvaged in a manner that supports successful reclamation and return to equivalent land capability. To maintain the productivity of the topsoil for future use in reclamation, the upper subsoil (Bm and Bmgj) horizons will be salvaged and stored separately from the topsoil (Ap). MALP has identified a location at the south end of the Project area for stockpiling of soil material to be used during reclamation.
-An erosion and sediment control plan will be developed, including the establishment of specific erosion control measures at specific locations to reduce the likelihood of soil loss due to erosion
-Soil stockpiles will be vegetated for stability, if necessary,
and monitored for erosion, and remedial action will be taken as needed to maintain the integrity
of topsoil and subsoil stockpiles



Vegetation and Wetlands
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Methods
• Desktop review and field studies to determine baseline conditions
• Wetland assessment meets requirements set out in the Alberta Wetland Policy 

(GoA 2013)
• Wetland assessment conducted by two Qualified Wetland Science Practitioners 

(QWSP)
• Historical air photos reviewed, as required, to determine wetland permanence
• Alberta Wetland Classification System applied to identify wetlands
• Alberta Wetland Rapid Evaluation Tool (ABWRET-A), which is a standardized 

method, was used to assess the function of the wetlands using on-site 
observations and off-site spatial data.

Presenter
Presentation Notes
Vegetation communities were mapped using available data sources supplemented with fieldwork at the site.
A wetland assessment was completed following the requirements … and was completed by two qualified…
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Vegetation Results
• Vegetation within the site and in the area is 

heavily modified by agricultural land use.
• Vegetation communities within the site are 

primarily non-native hay crop, tame 
pasture and non-native species associated 
with residences. There is a native pasture 
and stands of aspen trees present, and 
influenced by cattle grazing.

• No rare plants found onsite
• No prohibited or noxious weeds listed 

under the Weed Control Act were present
• A Weed Management Plan will be 

prepared and implemented and Mountain 
Ash will comply with the Weed Control Act

Presenter
Presentation Notes
-MALP is making provisions to retain the tame pasture with two wetlands in the northwest corner of the Project area as part of their proposed wetland mitigation plan.
-The phased approach of the development will allow for seeds from the undeveloped areas to continue to enter the seed bank and be dispersed by wind and wildlife. Re-establishment of the
seed laden topsoil during site reclamation will allow for propagation of species that were present prior to disturbance.
-Weed control measures (e.g., by spraying with non-persistent herbicide or mowing) will be implemented. All equipment involved in clearing and topsoil salvage activities that arrives in the Project area must be clean and free of soil, debris and vegetative matter.
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Results
• No open water wetlands present on site
• No watercourses or obvious drainages were 

observed during the field assessment that 
would connect wetlands hydraulically.

• 20 ephemeral wetlands identified onsite 
including: 

• 1 Class III wetland
• 5 Class II wetlands
• 14 Class I wetlands including a dugout

Class III – dry, wetland vegetation species present

Class II - dry with vegetation species 
typical of wetter soils present

Class I - dry, farmed through, difficult to discern

Presenter
Presentation Notes
-MALP will avoid 6 of the 20 ephemeral wetlands including the two larger wetlands in the NW corner of the site.
-To meet provincial requirements MALP may need to submit a wetland minimization proposal including how these avoided wetlands will continue to maintain natural
functions and conditions, and implement construction timing to minimize effects on wetland-dependent species (GoA 2018) following submission of the WAIR to AEP.
-It is proposed that the other 14 wetlands be removed to accommodate planned development phases and the area designated for stockpiling soil for future site reclamation. In this case, under
the Alberta Wetland Mitigation Directive (GoA 2018), MALP will be responsible to undertake one of the following options:
 Permittee-responsible replacement – Undertake a wetland replacement project to restore a previously drained wetland or construct a new wetland; or
Pay a wetland replacement fee to AEP – replacement fee rates will be $17,700/ha based on calculations in accordance with the Alberta Wetland Mitigation Directive (GoA 2018).




Wildlife
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• Desktop review and wildlife/breeding bird survey to determine baseline conditions.
• The site is within an area dominated by agricultural, residential and industrial activity 

with some areas of native prairie, primarily restricted to unsuitable crop areas such as 
Bighill Creek Valley.

• 5 sensitive species recorded within 1,000 m of the project (FWMIS): barn swallow, 
eastern kingbird, great blue heron (no rookeries), least flycatcher, sora. Only the barn 
swallow is SARA listed. Peregrine falcons not recorded within 6 km according to FWMIS. 
All but sora recorded at or flying over the site during fieldwork.

• There is limited cover habitat available for large mammal species that may typically 
occur in the area including deer, moose, elk, bear, cougar. No critical habitat for these 
species. Deer and elk scat were observed onsite. These species may occasionally pass 
through or forage on the site.

• 28 species of birds observed on or flying over the site including four sensitive species 
listed listed above.

• Given low quality and modified nature of habitat at the site and distance (>1,000 m) to 
Bighill Provincial Park, impacts on wildlife are expected to be negligible.
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Noise – Methods & Baseline
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• Assessment methodology was discussed and agreed with RVC.
• Assessment criteria was established based on sound monitoring of existing acoustic 

environment. 
• Baseline sound level data was collected over multiple 24-hour periods including 

weekend.
• Assessment criteria was based on a very conservative sound measurement parameter, 

LA90 , rather than the typically used LAeq which is, typically, much less conservative.
• Assessment criteria used is more stringent than those apparent under other regulations 

such as Directive 038, Rule 012 and for other similar permitted developments in RVC.
• Assessment criterion varied for each receptor between 51 and 54 dB LAeq.
• Baseline sound levels included existing sound sources such as road traffic, aircraft, 

agriculture, residential and industrial including aggregate operations to consider the 
cumulative assessment of existing permitted operations.

• Sound propagation modelling was undertaken for worst case propagation for all sources 
and receptors.

• All 6 development phases were assessed for full comprehension of sound levels 
throughout the lifetime of the project rather than just an assumption of worst case.

Presenter
Presentation Notes
Assessment Criterion Selection Justification:
Assessment criteria was developed for each receptor based on sound monitoring of the existing acoustic environment. Monitoring was undertaken at a variety of receptors, including the nearest to the proposed operations but also further away to account for the lower sound levels from road traffic. Suitable locations and monitoring periods were confirmed with RVC in advance of monitoring. Monitoring was undertaken continuously, over multiple days, inclusive of the weekend period. Monitoring isn’t typically done to determine sound level criteria for noise assessments under available regulations used in the province, it uses a rule of thumb metric. Mountain Ash was keen to understand the existing sound levels to fully understand potential sound impacts due to operations of Summit Pit.

The daytime sound levels, when the pit would be operating, were higher than night time due to the local road traffic sound. There was less variation at the monitoring locations further from the proposed site due to being further from the local road network. Selection of criteria for those receptors not monitored at were based on the measured existing sound levels at a location with representative or lower sound levels to always be conservative.

The daytime period for determining the assessment criteria included the full 7am - 10pm period. The monitored sound levels during 7pm to 10pm were lower than when the pit would be operating 7am-7pm. Inclusion of this less active period of the acoustic environment provided a worst case representation of the daytime period.

The LA90 is not typically used in Alberta for the determination of background sound level and assessment of criteria. However, LA90 was used in this instance as a preference from RVC but also to provide a very worst case assessment of the sound from operations.

A 10dB addition to the mean LA90 sound level was applied to derive the sound level criteria, as per discussions and agreement with RVC. Context on the selected criteria used was taken from analysis of accepted assessment methodologies from other regulatory bodies such as Directive 038 and Rule 012 and other criteria accepted by RVC for similar aggregate developments, to ensure the criteria was consistent with the industry standard approach for Alberta. 

All criteria was below 55 dB which is the level at which, above, few people are moderately annoyed by environmental sound as per guidelines published by the World Health Organization. For context, 55 dB is similar to the sound level to a refrigerator, washing machine and air conditioner, road traffic from a minor highway.

Considering the above factors, the selected criteria for assessment of this project was deemed suitable and more stringent than other options.

Sound Propagation Modelling Notes:

Sound emanating from all 6 Phases of the development’s operation were considered and included in the assessment.

Worst case downwind and inversion conditions for all sources and receptors were assumed for calculations. We modelled the worst case for each receptor (nearby residence), using the closest potential pit sound source and wind blowing directly from the sound source to the receptor. This is a standard assumption in the modelling and all practitioners model with this condition, it’s an approach within the international calculation standard ISO 9613-2.

Industry standard temperature, 20oC, and humidity, 70%, were included in the calculations.

The sound levels were calculated as free field levels at each receptor location at a height of 1.5 m above local ground to represent daytime living conditions and in line with standard industry practice for consistency with other accepted projects.

Sound levels were modelled immediately outside the house, so sound from the pit would be even lower inside the house, even with the window open in summer.






Noise – Findings & Conclusions
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• Control measures will be required to minimize sound from operations at the nearest 
noise sensitive receptors including,

– daytime operation
– mining below grade (22.5 m) and into the face of the aggregate deposit
– crusher distance offset of 190 from east and 140 from all other boundaries
– acoustic shroud to be placed on crusher
– rubber linings chutes and dumpers and minimal drop heights to reduce impact sound
– low sound level and broadband reverse alarms
– staff training
– regular equipment maintenance
– Regular community engagement
– regular anonymous sound monitoring
– variation in traffic routes for vehicles leaving and arriving to site
– Extraction operations will cease between December 1 and March 1
all as part of the site noise management plan.

• With these control measures sound levels due to operations will be below the  
assessment criterion at all receptors and have a low impact to amenity.

Presenter
Presentation Notes
Low noise impact concluded with the inclusion of various sound mitigation measures

Recommend stating that MA is taking sound egress to the wider community very seriously, which is reflected in the inclusion of many control measures including regular sound monitoring and liaison with residents.

Noise Control Measures

Operations will only take place during daytime hours, where the wider acoustic environment is more active from road traffic and other third party sources and when receptors are less sensitive to sound. 

Mining approach provides good acoustic shielding for all phases to the closest noise sensitive receptors due to the topography and location of the resource. Mining will be into the side of the deposit face, using the hill as an acoustic barrier with inclusion of an additional 3m berm to the north. The main mining operations will be set down within the pit throughout the lifespan, approximately 22.5m below grade. 

The crusher unit will move around the site as the extraction progresses. However, the selection of the exact location of the crusher will be sensitive to sound egress offsite and select the most favourable in terms of reducing sound levels off site. There will be a minimum offset of 190 from east and 140 from all other boundaries from the site boundary to the crusher at any given time to limit sound levels off site. The crusher will also have acoustic shrouds to reduce the sound levels from its operation. 

Broadband, low sound power level reverse warning alarms will be used. 

Rubber linings for chutes and dumpers to reduce impact sound will be implemented. 

Drop heights of materials will be minimized. 

Operating staff will be trained in how to operate in a way that minimizes sound emissions from the operations, such as ��- reversing will be minimized and undertaken in a direction towards the south of the site when required; equipment will be switched off when not in use including offsite visitors; high revving of machinery to be avoided; sequential start up of equipment and vehicles rather than all at once; a procedure will be in place for reporting defective sound control measures; onsite signage to enforce sound control measures will be implemented.�- internal haul routes will be maintained and avoid steep gradients.�- regular equipment maintenance and replacement of defective equipment will be a priority.�- the community will be liaised with for any out of routine operations with the potential to cause high sounds levels and regular dialogue with residents will be sought to have effective communication throughout the project.�- a variety of routes will be recommended for offsite traffic, when possible. 

A noise management plan will be used to provide procedures for minimizing sound egress from the operations. This plan will also provide a strict procedure for the investigation of sound levels from operations that are either highlighted in the monthly monitoring reports or from a complaint. 

Anonymous monthly sound monitoring will be undertaken during operations, which will analyze the measured sound levels against the procedures in the noise management plan and be summarized in a report to be published to the public on a freely accessible project website. 





Noise – Sound Level Contours above 55 dB
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Sound Monitoring Location

Noise Sensitive Receptor

Presenter
Presentation Notes
Don’t present. Only if requested

Research and internationally accepted guidance from WHO on community noise says that few people are highly annoyed by LAeq sound levels less that 55 dB and few are moderately annoyed at levels below 50 dB. This is reflected in Health Canada’s reiteration of this guidance. The highest modelled levels for Summit are no greater than 50dB LAeq with consideration for all phases. 55 dB is a good level to compare absolute levels against as a rule of thumb. Existing LAeq ambient sound levels are in the region of 48-59 dB, depending on the location, as factored into the criterion for each receptor. So, the existing levels are already within the vicinity of the predicted sound levels from the worst case phase/receptor sound level of 50 dB.

Sound contours presented up to 55 dB LAeq. The Assessment criterion at each receptor is lower and more stringent than this. 55dB contours have been illustrated to provide context to the sound due to operations. These contours show that the sound will generally stay within the site boundary and any that propagates beyond this will be generally lower than the existing acoustic environment at all receptors. An acoustic berm will be implemented on the north site boundary to control sound emanating offsite.






Noise – Downwind Explanation
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Sound
Source

Sound
Source

Modelled Wind Direction
Sound Propagation Path

Downwind and 
inversion 
conditions 
modelled
for all sources 
and receptors for 
each propagation 
path. 
These conditions 
provide highest 
sound level.

Presenter
Presentation Notes
Don’t present. Only if requested

This slide is purely in relation to clarifying what downwind modelling for all source and receiver combinations is, so wind blowing from source to receptor. Essentially, each source and receiver path is modelled individually, and it always applies a worst-case downwind and inversion propagation condition. The statements above are correct though. This is a standard assumption in the modelling and all practitioners model with this condition, it’s an approach within the international calculation standard ISO 9613-2.
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Presenter
Presentation Notes
The key takeaway is that the all predicted sound levels from operations are below the criterion. Also, in most phases, operational sound levels are in the region of 10 dB below the criterion, which is significantly lower and would not contribute to the existing sound level at all.
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Presenter
Presentation Notes
The key takeaway is that most predicted sound levels from operations are below the existing sound levels, some more than 30 dB below. For the one instance that is above, the difference is less that 1 dB LAeq. This is a good indication that amenity of surrounding resident will be preserved with the operation of the Summit Pit through all phases.
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Presenter
Presentation Notes
The addition of the phase with the highest sound to the existing sound level compared to the existing sound level shows that, for most receptors the change will be less than 1 dB which is negligible change. For R2 and R4 the change will be approximately 3 dB which is considered a just perceptible change in sound level and barely noticeable to the human ear but a doubling in sound energy. For context, the level needs to change by over 5 dBA before most listeners report a noticeable or significant change and 10 dBA increase before the average listener hears double the sound.

Most other phase/receptor sound scenarios will have negligible change to the existing sound level with operation of the Summit Pit.

In comparison to the existing acoustic environment, the sound from Summit Pit operations, is at worst, equal to the that of the existing sound at the receptors but in the majority of cases is below insignificant.



Additional Question Responses (see notes)
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Presenter
Presentation Notes
Adding sound levels context:
Sound levels are added logarithmically not arithmetically. So, if a sound source has a sound level of 50 dB at a location and another source operates with the same sound level (50 dBA) the resultant level due to both operating is 53 dBA. 

Context for similar sound levels:
30 dBA soft whisper at 2m
40 dBA quiet office, library
55 dBA washing machine on wash cycle at 2m
55 dBA air conditioner at 1m
60 dBA speech at 2m
60-65 dBA train passing at 100m
70 dBA fairly loud speech at 2m
80 dBA telephone ringing at 3m
90 dBA tractor at 1m

What will the sound level be at the big hill springs:

The sound level due to the closest phase of the Summit Pit to the Park will be 30dB LAeq at the far north west corner of BHS Provincial Park and negligible due to the acoustic screening provided by topography and significant distance (1.2 km) from the site boundary. There will be no change in sound level there. The sound level will be far lower from operations further to the west. In context, this is quieter than a bird tweeting, which is in the region of 40 - 60 dBA at 50m.

How has traffic noise been accounted for:
No off-site traffic modelling was done, as it was not a requirement of RVC and not within their jurisdiction. Qualitatively, there will be negligible additional sound from off site traffic compared to that from existing traffic sources due to the low frequency of traffic accessing and leaving site.

A berm should be installed to the south of the site:
Resident to the south will not require an acoustic berm due to additional sound attenuation due to distance compared to other closer residents to the site. Distance propagation will provide adequate protection and the operational sound levels will be below the existing.

I can hear the existing pits already:
There are some receptors where the sound level from operations will be audible but the sound levels from the existing acoustic environment will be greater than or equal to that from operations. Even in the worst case, the change should not be noticeable.

How will the mountain ash sound add to the existing sound levels:
For most operational phase and receptor combinations the sound level from operations will be below the existing LAeq sound level. At most, the change will be up to 3 dB which is a just noticeable difference and considered a low impact.
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Air Quality – Methods & Baseline
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• Assessment methodology was designated by the Alberta Air Quality Modelling 
Guideline (2013)

• Assessment criteria was established based on the Alberta Air Quality Objectives 
(AAQOs, 2019)

• Baseline air quality levels consisted two parts: 
a) the background air pollution level collected from surrounding air monitoring stations; 
b) modeled ambient levels based on emissions from existing other industrial facilities within the 

vicinity of 5-km from the Project site
• The Mountain Ash facility was modeled including all emissions sources associated with 

the Facility’s activities
• All 6 development phases were assessed for full comprehension of air quality levels 

throughout the lifetime of the project
• The worst case was modeled based on 5-year meteorological data provided by AEP
• The final cumulative ambient air quality levels were assessed by adding the Facility 

contribution to the Baseline levels
• Dust mitigation plan were included in the modelling practice

Presenter
Presentation Notes
My name is Xin Qiu from SLR Consulting. I am Environmental Professional on air quality, and Accredited Consulting Meteorologist. 
According to model guideline (AESRD 2013b), for refined modelling projects, the 90th percentile value observations from the cumulative frequency distribution for all averaging periods should be added to model predictions. 
Stations: Caroline (2009‐2013) for all pollutants, except CO from Calgary Northwest (2009‐2013) 	






Air Quality – Findings & Conclusions
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• Dust control measures have been required to minimize dust from operations at the 
nearest sensitive receptors including,

– The application of Calcium Chloride (CaCl2) on all unpaved roads to suppress dust
– Watering will be applied on off-road traffic areas including mine surface, crushing, 

stockpile, stripping and backfill/remediation
– Windblown emissions are minimized in remediation area by rehabilitating vegetation 

coverage 
– The crushers will offset 190 m from the east site boundary and 140m from all other 

boundaries
– Conveyor to equip rubber shrouds and minimize drop height for dust control
– The pit will be closed or operated on a minimal basis between December 1 and March 1 

each year

• With these control measures dust level due to operations will be below the  
assessment criterion at all receptors and have a low impact to amenity



Summary
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• Air Quality Assessment considered the anticipated emissions caused by the 
activities and operations of the proposed operation, including diesel combustion 
products such as sulphur dioxide (SO2), fine particulate matter, carbon monoxide 
(CO), oxides of nitrogen (NOx), and fugitive dust emissions from pit operations 
including total suspended particulates (TSP).

• Dispersion modelling was also completed, and results showed there were no 
predicted exceedances of the Alberta Ambient Air Quality Objectives (AAAQOs) for 
any modelled compounds and any averaging period. The predicted maximum 
concentrations at the sensitive receptors are all less than the AAAQOs. 

• Operating best-practice controls were applied to reduce dust (TSP) emissions: the 
application of Calcium Chloride (CaCl2) to unpaved roads for dust suppression, 
adding shrouds to conveyor drops and watering mine surfaces. To avoid TSP 
exceedances along the property boundary, crushers will be located at least 190 m 
offset from the east site boundary and 140 m from the other site boundaries.

Presenter
Presentation Notes
Emissions of SO2, CO, NOx from the operations is no difference from a farm operation considering combustion emissions from trucks, diesel generators, space heater and boilers.  



Alberta’s ambient air 
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Alberta’s Ambient Air Quality Objectives 
(AAAQOs) 

Pollutant 

 
 

Averaging Period 

 
AAAQOs 
(μg/m3) 

 
 

SO2 

9th Highest 1‐hour 450 

Maximum 24‐hour 125 

Maximum 30‐day 30 

Annual 20 

NO2 

9th Highest 1‐hour 300 

Annual 45 

 
CO 

9th Highest 1‐hour 15,000 

Maximum 8‐hour 6,000 

PM2.5 Maximum 24‐hour 29 

TSP 
Maximum 24‐hour 100 

Annual 60 

 

Sulfur Dioxide

Nitrogen Dioxide

Carbon Monoxide

PM2.5: Particulate Matter fine- less than 2.5 µ m
TSP: Total suspended particulate matter

Presenter
Presentation Notes
Alberta’s ambient air quality objectives and guidelines are developed under the Alberta Environmental Protection and Enhancement Act (EPEA). Objectives are developed to protect Alberta’s air quality. 
All industrial facilities must be designed and operated such that the ambient air quality remains below Ambient Air Quality Objectives.
We modeled all air pollutants to cover all potential concerns. The main concern of the Project emissions is TSP due to the nature of the operation.
US EPA AQ Standard:  PM2.5 35 μg/m3 24-hour mean,
Canadian Feds, PM2.5 27 μg/m3 24-hour mean, 3-year 98 percentile, (means the annual peak likely be higher than 29 ug/m3 comparing to AAQOs)
WHO, AQ guideline: PM2.5 25 μg/m3 24-hour mean, was 35 μg/m3 , 





Summary of Ground‐Level Concentrations 
at Sensitive Discrete Receptors (Application Case)

Contaminant Averaging Period Project Only Baseline Project+Baseline+background AAAQO

Prediction (μg/m3) Prediction (μg/m3) Prediction (μg/m3)
Percentage of 

AAQO (μg/m3)

SO2

9th  Highest 1‐hour 0.7 0.3 4.5 1.0% 450

Maximum 24‐hour 0.2 0.1 3.2 2.6% 125

Maximum 30‐day 0.1 0.1 2.5 8.3% 30

Annual 0.1 0.1 1.4 7.0% 20

NO2
9th Highest 1‐hour 71 73 94 31.3% 300

Annual 1 3 10.2 22.7% 45

CO 9th Highest 1‐hour 747 39 1,107 7.4% 15,000

Maximum 8‐hour 226 26 582 9.7% 6,000

PM2.5 Maximum 24‐hour 4 2 6.3 21.7% 29

TSP Maximum 24‐hour 29 10 36.8 36.8% 100

Annual 2.2 1 9.6 16.0% 60

• No exceeding of AAQOs is found over 5-year regulatory modelling
• Assumed the mitigation plan is in place
• PM2.5 and dust (TSP) levels are well below the criteria AAQC. 
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Presentation Notes
For the most of concerned TSP levels, the project contributed up to 29 ug/m3 for 24-hr maximum, about 29% of AAQC. The cumulative effect is 37 ug/m3, about 37% of AAQC. They are well below the criteria.
Ambient obs PM2.5 level 24-hr is 2.3 μg/m3 Additional annual dust (TSP) is very low at 2.2 μg/m3 much below existing TSP level monitored at 7 μg/m3 , 
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• Not to present
• Only for backup and questions



Emissions by Activities
Emission quantification accounts for 
combustion and fugitive emissions from 
numerous project related activities, 
including: 
• All combustion emissions,
• aggregate excavating, 
• loading and crushing, 
• overburden stripping and bulldozing, 
• transport of aggregate and overburden within pit, 
• scrapers and loaders usage, 
• stacking conveyors, 
• watering,  
• trucking of aggregate offsite, etc., and 
• wind-driven dust emissions.
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Presentation Notes
Two major emissions categories: 1) combustion emissions, 2) fugitive emissions of dust. 



Air Quality Modelling Approach

• Followed Alberta Air Quality Modeling Guideline 
(AAQMG, 2013)

• The CALMET and CALPUFF models (version 7.1) 
were used for the air quality assessment

• AEP’s five years (2002-2006) MM5 
meteorological datasets was used as the 
standard input to CALMET

• Topographic elevations for the terrain were 
obtained from the Canadian Digital Elevation 
Data (CDED, Geobase 2014)

• The CALPUFF gridded receptors are designed 
based on the AAQMG (2013) guideline

• A group of “sensitive” discrete receptors are 
purposely singled out to represent human-
inhabited areas, sensitive ecosystems, or other 
important sites that are more susceptible to 
pollutant  

• Considered other facility’s emissions for 
cumulative assessment
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Presentation Notes
Other facilities included: 
The first pit is Lafarge Big Hill Springs Gravel Pit, which is located around 2 km northwest of the Project
another one is Lafarge Glendale Gravel Pit, which is around 3.7 km southeast of the Project site. 
The nearby point source emission is Lochend Oil Battery which is about 3.5 km south from the project site and its emissions are retrieved from NPRI report (NPRI 2017 database). 




Summary of Ground‐Level Concentrations at 
All Grids (the Worst Levels at Application Case)

Contaminant Averaging Period Project Only Baseline Project+Baseline AAAQO

Prediction (μg/m3) Prediction (μg/m3) Prediction (μg/m3)
Percentage of 

AAQO (μg/m3)

SO2

9th  Highest 1‐hour 1.7 1.8 4.9 1.1% 450

Maximum 24‐hour 0.6 0.6 3.6 2.9% 125

Maximum 30‐day 0.2 0.2 2.6 8.7% 30

Annual 0.1 0.2 1.4 7.0% 20

NO2
9th Highest 1‐hour 82 149 161 53.7% 300

Annual 3.7 31 37.2 82.7% 45

CO 9th Highest 1‐hour 1,432 236 1,787 11.9% 15,000

Maximum 8‐hour 478 157 833 13.9% 6,000

PM2.5 Maximum 24‐hour 10 14 16.3 56.2% 29

TSP Maximum 24‐hour 86.1 68 90.0 90.0% 100

Annual 15 19 26 43.3% 60

• No exceeding of AAQOs is found over 5-year regulatory modelling
• The worst cases only occur along the property fence line
• Assumed the mitigation plan is in place
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Presentation Notes
The worst case (the highest TSP) occurs on the property boundary. Concentrations reduced quickly away from the facility.
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