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NCIA Regional Noise Management Plan (RNMP)
Annual Report to the Alberta Energy Regulator (AER)

2015 (covering the calendar year 2014)

Executive Summary

NCIA completed field validation measurements for the regional noise model in 2014. These results
are compared to the updated Regional Noise Model of June 2015 (see Section 3).

A number NCIA member site level noise models were updated or added in 2013 and 2014, mostly
due to expansions or changes at these facilities, and those were included in an update to the
regional noise model and its outputs beginning in 2014 and ending in June of 2015 (see Section 4.1).
The site models that were updated are:

Dow Chemical Canada —introduced administrative controls to reduce the amount of time
that a steam header steam vent in the ethylene cracker operates, thus reducing the noise
impact of the Dow Chemical site model.
Shell Canada Upgrader Expansion — the Environmental Impact Assessment database for the
Upgrader expansion plant was replaced with an on-site measured site model and moved
from the future regulatory case to the existing regulatory case. Note, not all elements of the
model were completed prior to this update and so surrogate values were used for stack
noise levels. A future update for this site model is pending (likely in 2017 or early 2018).
Shell Canada — Chemicals, Refinery and Upgrader model updates were 100% completed.
Two projects will have an impact on future noise, namely a Refinery Debottleneck project
(2017) and a Quest CO2 capture start-up (2015). These will be captured in a future regional
noise model update, likely in 2017.
Keyera Fort Saskatchewan
0 The product injection pump project described in the 2013 report was completed in
2013. A Noise Impact Assessment completed in the design phase of that project
resulted in several modifications to the proposed pump installation, including an
acoustically treated building and low noise valves.
0 A brine storage pond was also constructed in 2013, which provides some sound
attenuation in the northwest portion of the site.
0 These changes were incorporated into the 2015 NCIA Regional Noise Model update
through SLR Consulting.
0 2014 equipment additions include receipt pumps associated with the Cochin
Pipeline reversal project and a de-ethanizer system. It is expected to be operational
in the spring of 2015.
0 These changes will result in an updated site model in 2016 at some time and
captured in the regional noise model update of 2017.
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e Pembina NGL Corporation — Facility underwent some changes that are captured in this
regional model update. Additional expansion (RFS Il and RFS Ill) are underway and will result
in an updated site noise model in 2016, which will be captured in the regional noise model
update of 2017.

e Plains Midstream Canada — Facility underwent an expansion that is now operating.

e Sasol Canada — Environmental Impact Assessment was used to replace Total E&P’s
information in the previous regional noise model.

2 AER Audits of NCIA Member Facilities

e AER conducted an audit of the Dow Site Noise Management Plan in March of 2014.
e AER conducted an audit of the Keyera Site Noise Management Plan in 2014 as well.

3 Regional Noise Model Update

A number NCIA member site level noise models were updated or added in 2013 and 2014, mostly
due to expansions or changes at these facilities, and those were included in an update to the
regional noise model and its outputs beginning in 2014 and ending in June of 2015 (see Section
4.1). The site models that were updated are shown in the tables 1 and 2 below. The site level
models that were updated are highlighted in orange in the tables below.

Table 3 below shows those inputs where a basic noise model was used to input to the Regional
Noise Model. The site level models that were updated are highlighted in orange in the table below.

A sound level contour difference was generated showing the NCIA 2015 Regional Noise Model
minus the NCIA 2012 Regional Noise Model and it is presented in Figure 1 below with some
discussion following it.
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Table 1
Site Noise Models in Regional Noise Model Prepared by SLR
Company Plant / Unit Model Date
. - . December 7, 2001 &

Agrium Redwater Fertilizer Operations Plant January 21, 2008
Air Liquide Cogeneration Unit June, 1998
Cenovus Bruderheim Operations March, 2010

Dow Chemical Canada

Ethylene; Fractionator; Polyethylene |,
Il & Ill; Ethylene Oxide / Ethylene
Glycol; Ethane Storage; Power &
Utilities; Cogeneration plants

December 15, 2014

Maxim Power Corp.
(non NCIA member)

Deerland Peaking Station

July, 2008

North West Redwater
Partnership

Sturgeon Refinery (3 units)

November 22, 2007

Pembina Pipeline (formerly
Provident Energy)

Redwater Fractionation & Storage
Facility

January 17, 2003

Shell Canada

Refinery; Upgrader (base plant and
expansion plant); Cogen

September, 2014

Shell Chemicals

Styrene; MEG

March 19, 2009

Sherritt Fort Saskatchewan Integrated Site:

Agrium

Nitrogen production

January 17, 2003

Corefco

Metal production

February 13, 2006 *

Sherritt International

Metal production

February 13, 2006

Oerlikon-Metco (formerly
Sultzer-Metco)

Chemical preparation

February 13, 2006

Umicore

Metal products

February 13, 2006 *

Smith & Nephew

Surgical appliances

February 13, 2006 *

Keyera Fort Saskatchewan

Fractionation and storage

March, 2014

Plains Midstream

Fractionation and storage

March, 2014

*  integrated into Sherritt model
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Table 2
Site Noise Models in Regional Noise Model Prepared by Others
Company Plant / Unit Acoustical Consultant Model Date
Access Pipelines Sturgeon Terminal FFA July 21, 2010
Value Creation
(formerly BA Energy) | Oilsands Upgrader RWDI May, 2004
Suncor (formerly .
Petro Canada) Fort Hills Sturgeon Upgrader RWDI September 3, 2008
Pembina Pipeline Expansion Stantec June 27, 2013
Sasol Gas to Liquids Plant Stantec / RWDI May, 2013
Table 3
Heartland Plants where Basic Noise Models were Built
Plant / Unit Process Data Provided Model Data
NCIA MEMBER COMPANIES
Aux Sable Canada * Off Gas Plant Sound Power Levels September 2, 2010

Aux Sable Canada *

Extraction Plant

Sound Power Levels

September 2, 2010

Evonik Canada Inc.

Hydrogen Peroxide Plant

Fenceline Measurements

June 11, 2010

Keyera Energy

Fractionation and Storage
Complex

Fenceline Measurements

March 2, 2011

Chemtrade Logistics

(formerly Marsulex Inc.)
*%

Central Service Center

Diagnostic Measurements

September 21, 2010

Chemtrade Logistics

(formerly Marsulex Inc.)
*%

Sulfides Facility

Diagnostic Measurements

September 21, 2010

Praxair Canada Inc.

Air Separation Plant

Fence line Measurements

June 11, 2010

Praxair Canada Inc.

Carbon Dioxide Plant

Fence line Measurements

June 11, 2010

NoN-MEMBER COMPANIES

ATCO Midstream

Liquid Extraction Plant

Sound Power Levels

June 23 2011

Smith & Nephew

Pharmaceuticals

Sound Power Levels

June 23, 2011

*

January 2016

based on PWL's delivered by the facility’s acoustical specialist
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The 2015 update to the Regional Noise Model contains more data than the previous 2012 model did.
This is partly because some of the facilities, which had Basic Noise Models from 2012, updated their
databases with more accurate models over the past couple of years. Some of these updates were based

upon actual on-site noise measurements. The apparent increase in some of the area sound levels is not
because it has gotten louder in the region; it is the availability of more representative data which has led
to a more accurate representation.

It is acknowledged that the format of data presentation within Figure 1 is unique. Itis SLR’s opinion that

the data is justifiably correct. An interpretation of the visible effects can be summarized as follows:

For the Pembina Redwater Fractionation & Storage Facility, the increase in sound levels resulted
because the facility underwent an expansion that is now operating.

For the Shell Scotford Upgrader site, the increase in sound levels resulted because the database
for the Upgrader expansion plant was replaced within the Existing Regulatory Case; the former
site model included in the 2012 model database was theoretical from the EIA, and the current site
model included in the 2015 model updated database was mostly based from on-site noise
measurements. Furthermore, the locations of the Upgrader expansion plant’s equipment noise
sources were moved to their correct locations.

For the Aux Sable Canada Off Gas Plant and Extraction Plant, the increase in sound levels resulted
because the off gas plant was within the Future Regulatory Case in the former 2012 model
database, and is now within the Existing Regulatory Case in the current 2015 model updated
database.

For the Cenovus’ (formerly Canexus) operations (East of Bruderheim), the increase in sound levels
resulted because they were a non-member company within the Model Validation Case of the
former 2012 model database, and are now an NCIA member company within the Existing
Regulatory Case in the current 2015 model updated database.

For the Agrium Redwater Fertilizer Operations plant, the region of unchanged sound levels in the
vicinity of the plant results from that facility not having increased its noise emission (no noise
model update was included for Agrium RFO). As Agrium RFO is still the source of dominant noise
in its nearby vicinity, the resultant sound level in the area remains unchanged, and thus the
increase in sound levels (indicated by blue shading on the figure) does not predominate the noise
environment nearby the facility.

For the Dow Chemical Canada Light Hydrocarbons site, the decrease in sound levels materialized
as a result of Dow advising that administrative controls have been assessed to reduce the amount
of time that a steam header steam vent in the ethylene cracker, and thus the model has been
updated accordingly.

Furthermore, the light blue shading (representing an increase of between 1 to 3 dBA) covers a large

area.

If the ambient sound levels were combined with the predicted sound levels, this effect would not

be as prevalent.

January 2016 7
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4 2014 Monitoring results for Regional Noise Model

aci Acoustical Consultants Inc. completed sound monitoring surveys near Fort Saskatchewan in
Alberta’s Industrial Heartland as a means to validate the accuracy of the Regional Noise Model
developed for the Northeast Capital Industrial Association (NCIA). A total of eleven (11) 48-hour
noise monitoring measurements were conducted in August at 10 locations. Data from June was
used for one of the locations. The complete Field Monitoring Report can be found in Appendix 1 of
this report. Sampling locations are shown in Table 4 and Figure 2 below.

Measured versus modeled results are shown in Figures 3-5 below. We have taken a different
approach to comparing the measured versus modelled results this year as you will note in the
figures below. Since this is a new way of presenting this information we have included the 2012
data (Figure 3), the 2013 data (Figure 4) and the 2014 data (Figure 5) which is the current data for
this report. These figures show that in general there is good agreement between the modelled
range and the measured results.

In each of Figure 3, Figure 4, and Figure 5, the format of presentation shows the measured
(monitored) values as red diamonds and dark blue squares. Furthermore, the format of
presentation shows predicted (modeled) ranges as light blue bars representing upper and
lower values using various conditions explained below.

For each figure, the results of the measured data are compared to the predicted results from the
latest Regional Noise Model (RNM) available at the time that the comparison was made. In the
case of Figures 3 and 4, the 2012 and 2013 measured results are compared to the predicted
results for the 2012 RNM. In Figure 5, the 2014 measured results are compared to the predicted
results for the 2015 RNM.

The modeled case used for the predictions is the “Validation Case” which comprises all the
available data for both NCIA member and non-member companies that are existing and
operating in the region.

The upper and lower limits of the predicted ranges shown in the figures were determined by
running the RNM using variations in the meteorological conditions. While best efforts are made
to conduct field measurements during ideal meteorological conditions (e.g. stable atmosphere,
calm wind, no precipitation), some conditions are difficult to assess and changes can also occur
quite rapidly over a fairly short period of time. Changing meteorological conditions can have
quite a significant effect on the measured sound level at a given location, as evidenced by some
of the variability observed in the measured sound levels from one night to the next at the same
location (presuming that source levels from the industrial facilities are constant). For that
reason, it was deemed more appropriate to compare the measured sound levels to predicted
levels based on a range of meteorological conditions. The conditions used to represent the
upper and lower values for the predicted ranges displayed on the figures can be described as
follows:
e The lower values represent predictions without any wind and a Pasquill Stability Class ‘B’,
which represents a temperature lapse condition (i.e. decreasing temperature with
increasing altitude). The outdoor sound propagation for this condition is acoustically

January 2016 8
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equivalent to a situation having a stable atmosphere and a light to moderate wind (up to 11
km/hr) blowing from the receptor toward the industrial noise sources.

¢ The upper values represent predictions without any wind and a Pasquill Stability Class ‘F’,
which represents a temperature inversion condition (i.e. increasing temperature with
increasing altitude). The outdoor sound propagation for this condition is acoustically
equivalent to a situation having a stable atmosphere and a light to moderate wind (up to 11
km/hr) blowing from the industrial noise sources toward the receptor.

Focusing on the 2014 results (Figure 5 below) one will note that Areas 4a and 5 show measured
results that are below the modelled results. In other words, the model is over predicting the noise
in that area. We now know that the Shell Scotford model is over predicting noise levels somewhat
(based on new on-site measurements for the site model) and that will be corrected in the 2017 or
2018 Regional Noise Model update.

For location 6, this is being investigated by Agrium as it suggests that the Agrium Redwater site
model may be under predicting noise levels in that area.

For location 10 near the Dow Chemical site, the measured values are below the modelled range and

this is being looked at as well. This may be related to the steam vent issue that is discussed in this
report, but needs to be confirmed.

January 2016 9
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Table 4

Monitoring Location Details

UTM Coordinates
Location L.
No. (approximate) Description
Easting (m) Northing (m)
2 m north of 100 Ave, and 585 m northwest of Highway 15 near Mel
1 354971 5954162 Martin’s Transfer Facility and approximately 600 m southwest of the
Agrium Fort Saskatchewan Facility.
95 m east of 125 Street and 1 km north of Highway 15 Near bend in River
2 358261 5957223 . -
Road where it becomes 125 Street, between Dow and Keyera facilities.
6 m east of 125 Street and 220 m north of Petrogas facility. This location
3 358353 5959156 was changed from the 2012 noise monitoring location in an effort to better
quantify the contributions of the facilities north of the Dow facility.
570 m south of the south fence line of the Shell Scotford site and 1.6 km
4 361681 5961521 east of 130 Street; 155 m north of the entrance to the electrical substation
to the southwest.
5 361777 5064711 200 m north of Township Road 560A and 5 m east of Range Road 215, at
300 m north of the north fence line of the Shell Scotford facility.
1.0 km north of Township Road 562 and 3 m east of Range Road 213A, 1.6
6 364322 5967894 . -
km East of Agrium Redwater facility.
7 Not measured in 2014 due to construction activities on North West
Redwater Partnership site.
1.6 km south of highway 643 and 275 m east of Range Road 221, 15 m
8 358790 5965421 : . . -
north of the north fence line for the Pembina/Williams facility.
5 m southwest of the intersection of Lamoureux Drive & Godbout Avenue,
9 355872 5957574 .. L
1.3 km northwest of the Dow facility and 1.4 km west of the Keyera facility.
30 m west of 119 Street and 12 m north of the access road to Agrium Fort
10 355925 5955818 Saskatchewan, 750 m northeast of the Agrium facility and 180 m west of
the Dow fence line.
3 m northwest of Intersection of Range Road 221 and Township Road 560,
11 358430 5963804 . - -
1.7 km southwest of Pembina/Williams facility.
Independent control/reference point. It was located 3 m east of Range
12 366660 5964360 Road 212 and 785 m north of Township Road 560, 20 m south of the CP rail
line and 2.0 km southeast of the Enbridge facility.

The complete report is included as Appendix 1 of this report.

January 2016
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Figure 2. NCIA Regional Noise Monitoring Locations (as per Table 4)
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Figure 3: 2012 Predicted Range versus Measured Sound Levels
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Figure 4. 2013 Predicted Range versus Measured Sound Levels

Predicted Range versus Measured Sound Levels (2013)
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Figure 5: 2014 Predicted Range versus Measured Sound Levels

Predicted Range versus Measured Sound Levels (2014)
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5 NCIA Member Compliance

Table 5 summarizes the compliance requirements for NCIA member and non-member
companies’ vis a vis the NCIA RNMP.

Table 5
Compliance Requirements for NCIA Member Companies

NCIA AER RNMP Compliance
Member Regulated Participant Vehicle
Yes Yes Yes NCIA - RNMP
No Yes No AER to Determine
Yes No No Municipality/AESRD
Yes No Yes NCIA - RNMP
No No Yes Potential NCIA-RNMP
No No No Other Regulatory
Jurisdictions

As of this date, Table 6 summarizes the NCIA member companies and their status with respect
to Table 3 above.

Table 6
Summary of NCIA Member Company Information for RNMP

Filed an Annual Developed a
AER Regulated Status for Update with Site Noise
NCIA Member! Noise Control Directive 038 NCIA for 2014 Management
(Appendix 3) Plan
Access Pipeline AER regulated under Noise Yes Not Yet
Control Directive 038.
Agrium Fort Not regulated Yes Yes
Saskatchewan
Agrium Redwater Not regulated Yes Yes
Air Liquide Canada Not regulated Yes Partly
ATCO Power Hearland facility not Yes Partly
operational.
Aux Sable Canada Regulated under Section 11 Yes Yes
of the OSCA and therefore
D-038.
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Filed an Annual Developed a
AER Regulated Status for Update with Site Noise
NCIA Member! Noise Control Directive 038 NCIA for 2014 Management
(Appendix 3) Plan
Cenovus Not regulated No Not Yet
Chemtrade West Not regulated Yes Yes
Dow Chemical Canada Regulated under D-038 Yes Yes
Operator No. OF05
Enbridge Pipelines Is regulated Yes Yes
Evonik Not regulated Yes Partly
Fort Hills Energy Not operational but will be No Not Yet
Partnership regulated
Operator No. OXP9
Keyera Corp. Regulated under D-038 Yes Yes
Operator No. ASW1
LSD - 02-14-055-22W4
Facility No. F-12695
ME Global Not regulated Included with Yes
Dow's submission
North West Redwater Not operational but will be No Not Yet
Partnership regulated.
LSD - E1/2-18-56-21-W4M
Oerlikon Metco Not regulated Yes Yes
(Canada)
Pembina NGL Regulated under D-038 Yes Yes
Corporation
Plains Midstream Regulated under D-038 Yes Yes
Canada Operator No. 60
LSD - 14-55-22 W4M
Facility No. 12699
Praxair Canada Not regulated No Partly
Shell Chemicals Not regulated Yes Yes
Shell Refinery Regulated under Section 11 Yes Yes
of the OSCA and therefore
Noise Control Directive 038.
AER Approval No. 11640.
Shell Upgrader AER Approval No. 8522 Yes Yes
regulated under D-038.
Sherritt International Not regulated Yes Yes
Sasol Canada Not operational but will be No Not Yet
regulated
January 2016
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Filed an Annual Developed a
AER Regulated Status for Update with Site Noise
NCIA Member! Noise Control Directive 038 NCIA for 2013 Management
(Appendix 3) Plan
Umicore Canada Not Regulated Yes Yes
Value Creation Not operational, but will be No Not Yet
regulated.
Williams Canada PDH Not Operational No No
Propylene

1

Bold type in the above table signifies that these members have operational assets on the

ground within Alberta's Industrial Heartland. Non-bold type means these companies are

members, but do not have operational assets, at this time, in the region and were therefore

not required to complete the annual input form, although some did provide updates on their

projects.

Regional Noise Model

6.1

Improvements/Corrective Actions implemented in 2014 (Appendix 2)

Agrium - As stated in the 2013 report, Agrium engaged both SLR and Noise Solutions to
proactively provide noise control options for both the compressor / gas turbine (CGT-902)
and Utilities Boiler replacement projects respectively. The motive for these assessments is
primarily Occupational Hygiene, but it is anticipated that Environmental Noise will also be
reduced. Worthy of noting is that implementation of these projects have been rescheduled
for 2017 (opposed to 2016).

Changes were made to a Dow site steam turbine in 2012 which has resulted in significantly
less venting of a seasonally operated steam vent during the summer season. This source
was therefore removed from the NCIA Regional Noise Model.

In March of 2014, AER conducted an audit of the Dow Site Noise Management Plan. Dow
participated fully in the audit and provided all requested information to the AER auditor
including, most recently, an updated source order ranking for each residence near the Dow
site in January of 2015.

As a follow up to the audit, Dow committed to evaluate whether on-site transportation is a
significant cumulative noise source from the Dow site. A review of the 2014 field
monitoring conducted by NCIA shows that field monitoring at two of the three locations
near the Dow site correlates very well with the model predictions (locations 2 and 9). Field
measurements at the third locations were lower than model predictions (location 10).
Based on this, the current model adequately predicts noise from the Dow site and on-site
transportation is not a significant cumulative noise source. Dow will continue to review
field monitoring versus model predictions in the future.

January 2016 17
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3. For Keyera Corp. changes to the hot oil furnace (HR-15.02) and aerial coolers (HT-16.04/06)
in the existing fractionation plant described in the 2013 report were completed in 2014. A
Noise Impact Assessment completed in the design phase of the De-Ethanizer project
resulted in the completion of burner modifications to the existing hot oil furnace and
installation of low noise fans on the aerial coolers to reduce noise emissions. These changes
will be incorporated into the 2015 NCIA Regional Noise Model through SLR Consulting.

2014 equipment additions included receipt pumps associated with the Cochin Pipeline
reversal project. The Cochin pumps were operational in the summer of 2014. Construction
of a De-ethanizer unit also took place during 2014, with expected commissioning and
operation commencing in the spring of 2015. Once the addition is complete there will be a
requirement to update the site noise model, which is expected to be completed in 2016.

4. At the Pembina Redwater site, additional equipment was added and the site noise model
was updated and incorporated in the 2015 Regional Noise Model update. Additional work
is planned for 2015 and 2016 with an updated site noise model planned for some time in
2016.

5. At the Plains Midstream Canada site construction activities continued on with the Phase 1
& 2 Expansion project in 2014. This development began with the final construction of a new
facility brine pond, drilling of new storage caverns, installation of associated infrastructure
to support the cavern development, relocating and expansion of the truck loading terminal,
and earthworks for a new rail loading terminal.

The expansion has resulted in the site conducting a noise impact assessment which was
subsequently used to update the Regional Noise Model in 2014. SLR Consulting conducted
the NIA and updated the model with the information.

The Facility will be continuing on with the Phase 1 & 2 Expansion plans in 2015. This will
include the construction of a new facility brine pond, drilling of additional underground
storage caverns, final construction of a rail loading terminal, and additional earthworks to
facilitate future expansion plans. These activities may result in changes that require the
facility to update the Regional Noise Model. This will be evaluated as we proceed with
expansion activities.

6. In 2014 Shell Scotford amalgamated individual (Refinery, Chemicals, and Upgrader) site
NMPs into one document. It is called the Shell Scotford Site Noise Management Plan and is
presented in Appendix 2. Additionally, in 2014 an external Noise Survey was conducted at
NCIA Validation Location #4 to try to determine the discrepancy between the model results
verus actual measurements. This testing was inconclusive. The report is included in
Appendix 2.

The Regional Noise Model was updated with the new site model for the Expansion,
however surrogate values were used for the stack noise levels. These will be updated with
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actual measurements later in 2015. Also in 2014 the Chemicals, Refinery and Upgrader
noise models were updated and are included in the 2015 NCIA Regional Noise Model
update.

Two projects will have an impact on noise in 2015/2016. Namely a Refinery Debottleneck
project (start up in 2017) and the Quest CO2 capture (start up in 2015).

Other Items for Follow-up Based on 2013/2014 Field Measurements

Discrepancy between measured versus predicted sound levels at monitoring location #4
were investigated further in 2014 with inconclusive results. See the aci report in appendix
2. It should be noted that we now understand that the Shell Scotford model is over
predicting the noise levels from the site (based on new site level noise measurements)
which have resulted in a change in the site model. It will be captured in the next Regional
Noise Model update in 2017 or 2018. Consequently, it is likely that the concern expressed
in the 2013 report with respect to this location has now been addressed.

Next Steps for 2015

Finalize Regional Noise Model and regenerate output files in both SoundPlan and CadnaA.
These files will be available to NCIA member companies at no charge beginning in July of
2015. Non-member companies can use these files for a fee established by NCIA under a
confidentiality agreement.

Update the Google Earth platform (for new company names and updated site models) and
make it publicly available on the NCIA website for calm wind conditions (targeting October
of 2015 to complete this activity).
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Executive Summary

aci Acoustical Consultants Inc., of Edmonton AB, was retained by the Northeast Capital Industrial
Association (NCIA) to conduct an environmental noise survey within Alberta’s Industrial Heartland
(AIH). The purpose of the study was to conduct a single 48-hour noise monitoring at ten (10) pre-
specified locations within the AIH!. An additional noise monitoring, spanning two (2) 48-hour periods,
was conducted at an 11™ monitoring location (determined in 2013 by &cl in consultation with the NCIA,
and referred to as Location 12) as an independent control/reference point. The noise monitorings were
conducted in support of the NCIA’s Regional Noise Management Plan. In addition, the results from
these noise monitorings will be used to validate the Regional Noise Level Assessment Model. All noise
monitoring procedures and equipment used was in accordance with the requirements of the Alberta
Energy Regulator (AER) Directive 038 on Noise Control. Site work was conducted for @ci in June and
August, 2014 by P. Froment, B.Sc., B.Ed. and S. Bilawchuk, M.Sc., P.Eng.

As part of the study, a total of twelve (12) 48-hour noise monitorings were conducted throughout the
Alberta’s Industrial Heartland. It was found that the isolated LegNight broadband and 1/3 octave band
Leq sound levels were similar to those measured in the 2013 Noise Survey. Unlike the 2013 Noise
Survey the weather conditions fluctuated more greatly in regards to the wind speed and direction. As a
result, there was a greater variance in the noise levels between the two night-time periods for a several of

the noise monitoring locations.

The noise levels at most locations consisted of low frequency components with occasional mid/high
frequency components that could be attributed to the nearest facility relative to each individual noise
monitoring location. Despite the noise being relatively low in frequency, none of the sites indicated any
low frequency tonal components. Lastly, the noise levels from train passages were again prevalent at all
locations and tended to dominate the noise climate as they passed through. However, in comparison to
the 2013 Noise Survey there were there were a greater number of passages with an increase in average
train length throughout the night-time periods.

! In 2013, there were 11 locations plus the 12th (control) location. In 2014, only 10 locations were used plus the control
location due to construction activity at Location 7.

2 The term Lq represents the energy equivalent sound level. This is a measure of the equivalent sound level for a specified
period of time accounting for fluctuations.

aci .,

acoustical consultants inc

October 28, 2014




NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020
Table of Contents

1.0 1o 101 T o PSS 1
22O B I Tox U1 o g I I TS ] o o SRS 1
3.0 MeasUreMeENt IMELNOAS .........cviiieiiee et et esreeaeeneenrs 2
4.0  Noise Monitoring Location DeSCIIPLION. ........cucuiiieiiieieieeseeiesee e e e e e e e ae e e e eseesnaeneeas 3
4.1, NOISE MONITOr LOCALION L .....eeiiiiiiiieiiieie st e e e et e e te et e sa e te e e e sreesseenaesnaeeeas 3
4.2, NOISE MONITOr LOCALION 2 .....eevieiieiiieiie et seeste s e et e e te e e ssaesae e e e sneesneeneesneeeeas 4
4.3, NOISE MONITOr LOCALION 3 ... .eoiiiieiiieiiieie st e ie e e et st e e teesaessa e ae e e e sneesseeneesneeeens 4
4.4, NOISE MONITOr LOCALION 4 .....ooeeiiieiiieiieee sttt a e te et essa e te e e e sneesseanaesnaeeeas 4
4.5, NOISE MONITOr LOCALION 5 .....eeiiiiiiiieiecie sttt e e sneesneenaesnaene s 5
4.6.  NOISE MONITOr LOCALION 6 .....eeveeiieiiieiieiiesieesie et see et te e te et ssaesae e e e sneesseenaesneeneas 5
4.7.  NOISE MONITOr LOCALION 7 ....veeiieiieiiieiie ettt te st e e e s e e te et e ssaesaeeneesneesseanaesnaeeens 5
4.8.  NOISE MONITOr LOCALION 8 .....ecviiiiiiiieiiicie sttt te et e e sae e esneesneenaesnaeeeas 5
4.9, NOISE MONITOr LOCALION 9 ....veoiiiieiieie ettt este e esreesneeneesnaeeeas 5
4.10.  NOiSe MONItOr LOCAION 10 ....cuiiieiieiieeiesieesieeie et ste e e e saesae e esreesneenaesnaenens 6
4.11.  NOISe MONITOr LOCALION 11 ...ocviiiiiiieiieie et e e e et e ee e e et e saesae e esneesreenaesnaeeeas 6
4.12.  NOISE MONITOr LOCALION 12 ....c.viiiiiiieiiieie ittt se e e et e ae e teente e e saeeneesneesseenaesnaenens 6
5.0 Equivalent Sound Level & Statistical DeSCIIPLOIS .......ueiverierieiierecie e se e 7
6.0  RESUIS anNd DISCUSSION ......ccuiiuieiiieieeieseeiteeiesteesteetesteeste et e e e steaseesseesseeseesseesseeseeaseesseaneesreenseeneens 8
6.1.  Environmental NOiSE IMONITOMINGS ......civeieiieieeie e et see et se e e e e e e ae e e neeenee e 8
6.1.1. o] S\ (o ey (o] 1 1o T Io = o] it SO R 9
6.1.2. NOise MONItOriNG LOCALION 2 ......ccuveiiiieiieeie ettt nne e 9
6.1.3. NOise MoNItoring LOCALION 3 ........coiuiiieiieiie et nre e e 9
6.1.4. NOise MONItOriNG LOCALION 4 .......c.ooiieeiecie sttt sae e 10
6.1.5. NOise MoNItoring LOCALION 5 ......ccviiiicie et 10
6.1.6. NOiSe MONItOriNG LOCALION B ......ccvveiiieiiciiesieeie ettt e e nne 11
6.1.7. NOiSe MONItOrING LOCALION 7 ...c.eecvieieeiecie et ne e ns 11
6.1.8. NOise MoNItoring LOCALION 8 .........c.ccveieiieieeie e 11
6.1.9. NOise MoNItoring LOCALION O ......ccviiiieieiie e 12
6.1.10.  Noise Monitoring LOCAtION 10 ........cccueiieiiiieiesiereese e see e ae e e 12
6.1.11.  Noise Monitoring LOCALION 11 ........cccveiiiiiiiieie e seese et sae e ns 13
6.1.12.  Noise Monitoring LOCALION 12 ........cccueiviiiiiieiesieseese e ste e e aa e nnas 13

6.2.  General Subjective Observations for Noise MONItOriNGS.......c.ccoveveriiereeresieseese e seesee e 14
6.3.  Night-time Weather CONAITIONS ........c.cciieiieiiiieceee e ns 15
B.3.1.  JUNE 16 — 17, 2014 ..ottt ettt bbb 15
6.3.2.  JUNE 25 = 26, 20L4......i ittt bbb 15
6.3.3.  AUQUSE 13 = 14, 2014 ..ottt bbb 16
6.3.4.  AUGUSE 14 — 15, 2014 ..ottt bbbt 16
6.3.5.  AUGUSE 20 — 21, 2014 ..ottt bbb 16
6.3.6. AUGUSE 21 — 22, 2014 ..ottt ettt bbb 17

L0 O o 1151 o] o SR 18
SO o {=] £ o0 SR 19
Appendix I MEASUREMENT EQUIPMENT USED........cccciiiiiiiieie e 76
Appendix I THE ASSESSMENT OF ENVIRONMENTAL NOISE (GENERAL) ......ccccocevirvrinnnnnn 90
Appendix 11l SOUND LEVELS OF FAMILIAR NOISE SOURCES .........cccooimieiinene s 102
ApPPendixX IV DATA REMOVAL ..ottt bttt 104
ApPPendiXx V. WEATHER DATA ..o ettt bbbttt bbbt 125
Appendix VI FIELD VALIDATION MONITORING DATA SHEETS ..o 173

List of Tables

Table 1. Noise Monitoring Locations with Start and End TIMeS.........ccceviriiiiiiinieniencee e 3
Table 2. Leg 24-HOUI RESUILS........oiiiiiiic s 8

— i October 28, 2014
.Elll:;,l-

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.

List of Figures

Y00 )Y =T SRR 20
2014 Study Area (With Noise Monitoring LOCAtIONS) .......ccccuevveierieiieniesie e 21
INOISE IMIONTEOT L ...ttt b bbbttt et e b bbbt eeneene s 22
NOISE IMONTEOT H2 ...t b bbbttt ettt st e b e ebeene s 22
NOISE MONITOT #3 ...ttt b et e et e st e be e be e st e s beenbesneesreeae s 23
INOISE IMONITOT H4 ...ttt bttt e et s e bt et e e ntesbeenbesneeareene s 23
NOISE IMONTEOT 5 ...t b e bbbttt b et st esbeene s 24
Noise Monitor #6 (With Weather MONItOr) ..........cccooieiiiieiiece e 24
INOISE MONITOT 8 ...ttt ettt e b e et e e st e s beenbesneeareene s 25
AN (oL LY o] g o] g2 SRR OPPR 25
Noise Monitor #10 (With Weather MONITOr).........ccocoviieii e 26
NOISE IMONTEON HLL ...ttt b ettt bbbt ne e 26
Noise Monitor #12 (With Weather MONITOr).........ccoooiiiiiiiieseec e 27
Noise Monitor #1, 15-Second Leq Sound Levels (August 20 - 21, 2014)........ccccevviiviicninns 28
Noise Monitor #1, 15-Second Leq Sound Levels (August 21 - 22, 2014).........cccvvvvvrcnrinnns 28
Noise Monitor #1, 1-Hour Leq Sound Levels (August 20 - 21, 2014) .......ccoovvvviniiiicininn, 29
Noise Monitor #1, 1-Hour Leq Sound Levels (August 21 - 22, 2014) .......ccccvvvviiiiniicninn, 29
Noise Monitor #1, 1-Hour Lig, Lso, Leg Leg Sound Levels (August 20 - 21, 2014) ................ 30
Noise Monitor #1, 1-Hour Lig, Lso, Lo Leqg Sound Levels (August 21 - 22, 2014) ................ 30
Noise Monitor #1, 1/3 Octave Leq Sound Levels (August 20 - 21, 2014)........cccevivvrcnenns 31
Noise Monitor #1, 1/3 Octave Leq Sound Levels (August 21 - 22, 2014)........ccccvieviiininns 31
Noise Monitor #2, 15-Second Leq Sound Levels (August 13 - 14, 2014)........ccccvviiviicninn, 32
Noise Monitor #2, 15-Second Leq Sound Levels (August 14 - 15, 2014).........cccvvivvicnrennns 32
Noise Monitor #2, 1-Hour Leq Sound Levels (August 13 - 14, 2014) ........ccccvvivviiiicnninn, 33
Noise Monitor #2, 1-Hour Leq Sound Levels (August 14 - 15, 2014) ..., 33
Noise Monitor #2, 1-Hour Lig, Lso, Leg Leg Sound Levels (August 13 - 14, 2014) ................ 34
Noise Monitor #2, 1-Hour Lig, Lso, Lo Leq Sound Levels (August 14 - 15, 2014) ................ 34
Noise Monitor #2, 1/3 Octave Leq Sound Levels (August 13 - 14, 2014)........ccccviviininns 35
Noise Monitor #2, 1/3 Octave Leq Sound Levels (August 14 - 15, 2014)........cccceieviininn, 35
Noise Monitor #3, 15-Second Leq Sound Levels (August 13 - 14, 2014)........ccccvviiviicninn, 36
Noise Monitor #3, 15-Second Leq Sound Levels (August 14 - 15, 2014)........ccccovvvvvrcnrinns 36
Noise Monitor #3, 1-Hour Leq Sound Levels (August 13 - 14, 2014) ........cccovvviviiiicninn, 37
Noise Monitor #3, 1-Hour Leg Sound Levels (August 14 - 15, 2014) ..., 37
Noise Monitor #3, 1-Hour Lig, Lso, Lo Leq Sound Levels (August 13 - 14, 2014) ................ 38
Noise Monitor #3, 1-Hour Lig, Lso, Lo Leq Sound Levels (August 14 - 15, 2014) ................ 38
Noise Monitor #3, 1/3 Octave Leq Sound Levels (August 13 - 14, 2014)........cccceieviiininnn, 39

— i October 28, 2014
.EIIE;,I-

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

Figure 37. Noise Monitor #3, 1/3 Octave Leq Sound Levels (August 14 - 15, 2014)........cccceiviiininnn, 39
Figure 38. Noise Monitor #4, 15-Second Leq Sound Levels (June 16 - 17, 2014).......ccccvvvvvviiiienninn, 40
Figure 39. Noise Monitor #4, 15-Second Leq Sound Levels (June 25 - 26, 2014) ........cccovvevveviiiicnninn, 40
Figure 40. Noise Monitor #4, 1-Hour Leq Sound Levels (June 16 - 17, 2014) ..., 41
Figure 41. Noise Monitor #4, 1-Hour Leq Sound Levels (June 25 - 26, 2014) ..., 41
Figure 42. Noise Monitor #4, 1-Hour Lo, Lso, Loo Leq Sound Levels (June 16 - 17, 2014) .................... 42
Figure 43. Noise Monitor #4, 1-Hour Lo, Lso, Loo Leq Sound Levels (June 25 - 26, 2014) .................... 42
Figure 44. Noise Monitor #4, 1/3 Octave Leq Sound Levels (June 16 - 17, 2014)........cccevvviiiiiicninn, 43
Figure 45. Noise Monitor #4, 1/3 Octave Leq Sound Levels (June 25 - 26, 2014)........ccccevvviiiiicninnn, 43
Figure 46. Noise Monitor #5, 15-Second Leq Sound Levels (August 13 - 14, 2014)........ccccovvvvviieninnnns 44
Figure 47. Noise Monitor #5, 15-Second Leq Sound Levels (August 14 - 15, 2014)........ccccvvvvviennnnnne 44
Figure 48. Noise Monitor #5, 1-Hour Leq Sound Levels (August 13 - 14, 2014) ..., 45
Figure 49. Noise Monitor #5, 1-Hour Leg Sound Levels (August 14 - 15, 2014) ..., 45
Figure 50. Noise Monitor #5, 1-Hour Lo, Lso, Loo Leq Sound Levels (August 13 - 14, 2014) ................ 46
Figure 51. Noise Monitor #5, 1-Hour Lo, Lso, Lo Leg Sound Levels (August 14 - 15, 2014) ................ 46
Figure 52. Noise Monitor #5, 1/3 Octave Leq Sound Levels (August 13 - 14, 2014)........cccceiviiinnnn. 47
Figure 53. Noise Monitor #5, 1/3 Octave Leq Sound Levels (August 14 - 15, 2014)........cccceiviiinnnn, 47
Figure 54. Noise Monitor #6, 15-Second Leq Sound Levels (August 13 - 14, 2014)........ccccovvvvvienninnns 48
Figure 55. Noise Monitor #6, 15-Second Leq Sound Levels (August 14 - 15, 2014)........ccccvvivvienninns 48
Figure 56. Noise Monitor #6, 1-Hour Leq Sound Levels (August 13 - 14, 2014) ..., 49
Figure 57. Noise Monitor #6, 1-Hour Leg Sound Levels (August 14 - 15, 2014) ..., 49
Figure 58. Noise Monitor #6, 1-Hour Lo, Lso, Lo Leg Sound Levels (August 13 - 14, 2014) ................ 50
Figure 59. Noise Monitor #6, 1-Hour Lo, Lso, Loo Leg Sound Levels (August 14 - 15, 2014) ................ 50
Figure 60. Noise Monitor #6, 1/3 Octave Leq Sound Levels (August 13 - 14, 2014)........c.cceviiiininnn. 51
Figure 61. Noise Monitor #6, 1/3 Octave Leq Sound Levels (August 14 — 15, 2014).......c.ccevviicninnn. 51
Figure 62. Noise Monitor #8, 15-Second Leq Sound Levels (August 13 - 14, 2014)........ccccovvivviiennennne 52
Figure 63. Noise Monitor #8, 15-Second Leq Sound Levels (August 14 - 15, 2014)........ccccvvvvieninne. 52
Figure 64. Noise Monitor #8, 1-Hour Leq Sound Levels (August 13 - 14, 2014) ..., 53
Figure 65. Noise Monitor #8, 1-Hour Leq Sound Levels (August 14 - 15, 2014) ..., 53
Figure 66. Noise Monitor #8, 1-Hour Lo, Lso, Loo Leq Sound Levels (August 13 - 14, 2014) ................ 54
Figure 67. Noise Monitor #8, 1-Hour Lo, Lso, Loo Leq Sound Levels (August 14 - 15, 2014) ................ 54
Figure 68. Noise Monitor #8, 1/3 Octave Leq Sound Levels (August 13 - 14, 2014)........cccceiviiinnnnn. 55
Figure 69. Noise Monitor #8, 1/3 Octave Leq Sound Levels (August 14 - 15, 2014)........cccocviviiininnn. 55
Figure 70. Noise Monitor #9, 15-Second Leq Sound Levels (August 20 - 21, 2014)........ccccvvvvviiennennne 56
Figure 71. Noise Monitor #9, 15-Second Leq Sound Levels (August 21 - 22, 2014)........ccccoeviiviicninnn, 56
Figure 72. Noise Monitor #9, 1-Hour Leq Sound Levels (August 20 - 21, 2014) ......c.cccovvvviiiiiniicniinn, 57
Figure 73. Noise Monitor #9, 1-Hour Leg Sound Levels (August 21 - 22, 2014) ......ccccovvviviiiiiiennnnnns 57

— iii October 28, 2014
.EIIE;,I-

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

Figure 74. Noise Monitor #9, 1-Hour Lig, Lso, Loo Leq Sound Levels (August 20 - 21, 2014) ................ 58
Figure 75. Noise Monitor #9, 1-Hour Lo, Lso, Lo Leq Sound Levels (August 21 - 22, 2014) ................ 58
Figure 76. Noise Monitor #9, 1/3 Octave Leq Sound Levels (August 20 - 21, 2014).......ccccovvvvreninnns 59
Figure 77. Noise Monitor #9, 1/3 Octave Leq Sound Levels (August 21 - 22, 2014)........ccccvvviiininnn, 59
Figure 78. Noise Monitor #10, 15-Second Leq Sound Levels (August 20 - 21, 2014).......c.ccevviiininnn, 60
Figure 79. Noise Monitor #10, 15-Second L¢q Sound Levels (August 21 - 22, 2014).......c.ccvvvvrenninnne 60
Figure 80. Noise Monitor #10, 1-Hour Leq Sound Levels (August 20 - 21, 2014) .......cccovvvviiieninnn, 61
Figure 81. Noise Monitor #10, 1-Hour Leq Sound Levels (August 21 - 22, 2014) o 61
Figure 82. Noise Monitor #10, 1-Hour Lig, Lso, Log Leg Sound Levels (August 20 - 21, 2014) .............. 62
Figure 83. Noise Monitor #10, 1-Hour Lig, Lso, Lo Leg Sound Levels (August 21 - 22, 2014) ............ 62
Figure 84. Noise Monitor #10, 1/3 Octave Leq Sound Levels (August 20 - 21, 2014)........cccccevvvvnnnne 63
Figure 85. Noise Monitor #10, 1/3 Octave Leq Sound Levels (August 21 - 22, 2014)........ccccceeviininnn. 63
Figure 86. Noise Monitor #11, 15-Second Leq Sound Levels (August 13 - 14, 2014).......c.ccevviicninnn. 64
Figure 87. Noise Monitor #11, 15-Second Leq Sound Levels (August 14 - 15, 2014).......c.ccoeovvvvevrinne 64
Figure 88. Noise Monitor #11, 1-Hour Leq Sound Levels (August 13 - 14, 2014) .......cccccecvviviiiiennnnn, 65
Figure 89. Noise Monitor #11, 1-Hour Leq Sound Levels (August 14 - 15, 2014) .......ccccevviiiiiicniinn, 65
Figure 90. Noise Monitor #11, 1-Hour Lig, Lso, Log Leg Sound Levels (August 13 - 14, 2014) .............. 66
Figure 91. Noise Monitor #11, 1-Hour Lig, Lso, Lgg Leg Sound Levels (August 14 - 15, 2014) .............. 66
Figure 92. Noise Monitor #11, 1/3 Octave Leq Sound Levels (August 13 - 14, 2014)........cccccevvvevnne. 67
Figure 93. Noise Monitor #11, 1/3 Octave Leq Sound Levels (August 14 - 15, 2014)........ccccceevivrinnn. 67
Figure 94. Noise Monitor #12, 15-Second Leq Sound Levels (August 13 - 14, 2014).......c.ccevvvieninnn, 68
Figure 95. Noise Monitor #12, 15-Second L¢q Sound Levels (August 14 - 15, 2014).......c.ccceevvvrenrinne 68
Figure 96. Noise Monitor #12, 1-Hour Leq Sound Levels (August 13 - 14, 2014) .......cccocecvvviiiieninnn, 69
Figure 97. Noise Monitor #12, 1-Hour Leq Sound Levels (August 14 - 15, 2014) .......ccccevviiiniieniinn, 69
Figure 98. Noise Monitor #12, 1-Hour Lig, Lso, Log Leg Sound Levels (August 13 - 14, 2014) .............. 70
Figure 99. Noise Monitor #12, 1-Hour Lig, Lso, Lgg Leg Sound Levels (August 14 - 15, 2014) .............. 70
Figure 100. Noise Monitor #12, 1/3 Octave Leq Sound Levels (August 13 - 14, 2014).........cccocvvvvnne. 71
Figure 100. Noise Monitor #12, 1/3 Octave Leq Sound Levels (August 14 - 15, 2014).........ccccceverenne. 71
Figure 101. Noise Monitor #12, 15-Second Leq Sound Levels (August 20 - 21, 2014)..........cccccvverenee. 72
Figure 102. Noise Monitor #12, 15-Second Leq Sound Levels (August 21 - 22, 2014).........cccccevvevenne. 72
Figure 103. Noise Monitor #12, 1-Hour Leq Sound Levels (August 20 - 21, 2014) ......ccccecvvviiiienninns 73
Figure 104. Noise Monitor #12, 1-Hour Leq Sound Levels (August 21 - 22, 2014) ..o, 73
Figure 105. Noise Monitor #12, 1-Hour Lio, Lso, Log Leq Sound Levels (August 20 - 21, 2014) ............ 74
Figure 106. Noise Monitor #12, 1-Hour Lig, Lso, Lgo Leq Sound Levels (August 21 - 22, 2014) ............ 74
Figure 107. Noise Monitor #12, 1/3 Octave Leq Sound Levels (August 20 - 21, 2014)..........cccceeerenne. 75
Figure 108. Noise Monitor #12, 1/3 Octave Leq Sound Levels (August 21 - 22, 2014)..........cccceverenne. 75

Ell:i iv October 28, 2014

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

1.0 Introduction

aci Acoustical Consultants Inc., of Edmonton AB, was retained by the Northeast Capital Industrial
Association (NCIA) to conduct an environmental noise survey within Alberta’s Industrial Heartland
(AIH). The purpose of the study was to conduct a single 48-hour noise monitoring at ten (10) pre-
specified locations within the AIH!. An additional noise monitoring, spanning two (2) 48-hour periods,
was conducted at an 11™ monitoring location (determined in 2013 by &ci in consultation with the NCIA,
and referred to as Location 12) as an independent control/reference point. The noise monitorings were
conducted in support of the NCIA’s Regional Noise Management Plan. In addition, the results from
these noise monitorings will be used to validate the Regional Noise Level Assessment Model. All noise
monitoring procedures and equipment used was in accordance with the requirements of the Alberta
Energy Regulator (AER) Directive 038 on Noise Control. Site work was conducted for @ci in June and
August, 2014 by P. Froment, B.Sc., B.Ed. and S. Bilawchuk, M.Sc., P.Eng.

2.0 Location Description

Alberta’s Industrial Heartland (AIH) is located northeast of Edmonton, AB and extends into five
different municipalities as shown in Figure 1. This includes 533 km? within the City of Fort
Saskatchewan and the Counties of Lamont, Strathcona and Sturgeon, in addition to 49 km?in the City of
Edmonton’s “Edmonton Energy and Technology Park”. The area has 40+ companies in various sectors
that include producing and processing oil, gas and petrochemicals in addition to advanced

manufacturing.

Topographically, the AIH does have some varying elevation changes however in general it can be
considered relatively flat with no substantial hills. Areas with more significant changes in elevation are
found adjacent to the North Saskatchewan River (the River) which divides the AIH from the southwest
to the northeast (excluding the AIH area within the City of Edmonton’s limits). The vegetation varies
from open grain fields to thick dense vegetation. Due to the relative distance from the noise monitoring
locations to the nearby facilities (with the exception of Noise Monitor Location 12) and the relatively
low frequency nature of the industrial noise, the level of vegetative sound absorption is considered

negligible to low.

! In 2013, there were 11 locations plus the 12th (control) location. In 2014, only 10 locations were used plus the control
location due to construction activity at Location 7.

— 1 October 28, 2014
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3.0 Measurement Methods

As part of the study, a total of eleven (11) 48-hour noise monitorings were conducted at 10 locations®
throughout the AlH, as shown in Figure 2. A noise monitoring was not conducted at Noise Monitor
Location 7 due to the 24-hour earthworks operations the Northwest Redwater Partnership (NWR)
refinery. This noise monitoring location will be reviewed again next year to determine whether future
noise monitoring should be conducted at this location. Noise monitor Location 12, Location 4° and
Location 8* were placed at new locations relative to their 2013 location, all other the noise monitoring
locations were identical to those conducted during the 2013 Noise Survey as outlined in the report,
“Environmental Noise Survey for the Regional Noise Model Annual Field Validation Monitoring”
prepared for the NCIA by aci Acoustical Consultants Inc. on November 13, 2013 (to be referred to as
the 2013 Noise Survey).

The noise monitorings were conducted collecting broadband A-weighted and C-weighted as well as
1/3 octave band sound levels and were conducted during “typical” operations at all facilities®. In
particular, the chosen noise monitoring periods avoided any major shut-downs or outages that could
adversely affect the “typical” noise levels (either louder or quieter) from a given facility. In addition, the
monitorings were conducted in summer conditions (i.e. no snow cover) with no precipitation and, if
possible, low wind-speeds. Each noise monitoring was accompanied by a 48-hour digital audio
recording for more detailed post process analysis. Three local weather monitoring stations were also
used throughout all noise monitoring periods® to obtain the wind speed, wind direction, temperature,
relative humidity, barometric pressure and rain fall data in 1-minute sampling periods. Lastly, it should
be noted that all measurements were performed in accordance with the methods described in the AER

Directive 038 on Noise Control.

! Once again, please note that two (2) 48-hour monitorings were conducted at Monitoring Location 12.

2 Due to construction at the 2013 noise monitoring location the monitor was moved 15 m northeast. (On other side of road.)

* Due to potential interference from the large power poles at this location the noise monitor was placed approximately 155 m
north of the 2013 noise monitoring location.

* Based on conversations with NCIA, Noise Monitor Location 8 was moved slightly to the west to allow for better sight-lines
to the Pembina/Williams facility to the south.

® This was verified by all of the various company representatives.

® Only a single weather monitor was used for the June 16 — 17 and June 25 — 26, 2014 noise monitoring periods, as discussed
in Section 4.4.
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4.0 Noise Monitoring Location Description

In addition to Table 1, which provides the UTM coordinates and the start and end times for each noise
monitoring, a brief discussion of each noise monitoring location can be found below. All noise
measurement instrumentation was calibrated at the start of the measurements and then checked
afterwards to ensure that there had been no significant calibration drift over the duration of the
measurements. Refer to Appendix | for a detailed description of the measurement equipment used and
for all calibration records.

Table 1. Noise Monitoring Locations with Start and End Times

N UTM Coordinates’
M:;:;::g (Approximate) Start Time End Time
Easting (m) | Northing (m)

1 354971 5954162 8/20/14 14:00 8/22/13 14:00
358261 5957223 8/13/14 15:30 8/15/14 15:30

3 358353 5959156 8/13/14 15:15 8/15/14 15:15

6/16/2014 22:00:00 | 6/17/2014 22:00:00

4 361681 5961521 6/25/2014 22:00:00 | 6/26/2014 22:00:00

5 361777 5964711 8/13/14 14:30 8/15/14 14:30

6 364322 5967894 8/13/14 14:00 8/15/14 14:00

7 N/A for 2014

8 358790 5965421 8/13/14 13:00 8/15/14 13:00

9 355872 5957574 8/20/14 13:00 8/22/14 13:00

10 355925 5955818 8/20/14 14:00 8/22/13 14:00

11 358430 5963804 8/13/14 13:00 8/15/14 13:00

12 366660 5964360 8/13/14 14:30 8/15/14 14:30

12 8/20/14 16:00 8/22/13 16:00

4.1. Noise Monitor Location 1

The noise monitor at Location 1 was located approximately 2 m north of 100 Avenue and approximately
585 m northwest of Highway 15 as shown in Figure 2 and Figure 3. This put the noise monitor
approximately 20 m northeast of the entrance to Mel Martin’s Transfer Facility and approximately
600 m southwest of the Agrium Fort Saskatchewan Facility. This was the southernmost noise
monitoring location found within the AIH. At this location, there was direct line-of-sight to 100 Avenue,
Mel Martin’s Transfer Facility and the Agrium Fort Saskatchewan Facility. There was no significant

vegetation between the noise monitor and the Agrium facility to the northeast.

! The UTM Coordinates have been updated to reflect the modified 2014 noise monitor locations.
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4.2. Noise Monitor Location 2

The noise monitor at Location 2 was located approximately 95 m east of 125 Street and approximately
1.0 km north of Highway 15 as shown in Figure 2 and Figure 4. This put the noise monitor

approximately 120 m west of the Dow yard, 170 m north of the Dow rail yard and approximately 850 m
east-southeast of the Keyera Facility. At this location, there was direct line-of-sight to Dow’s main site
to the east and to the rail yard to the south. There was no significant vegetation between the noise
monitor and the aforementioned facilities.

4.3. Noise Monitor Location 3

The noise monitor at Location 3 was located approximately 6 m east of 125 Street and approximately
220 m north of the entrance to the Petrogas entrance as shown in Figure 2 and Figure 5. This put the

noise monitor approximately 270 m northwest of the Petrogas facility and approximately 650 m east of
the Plains Midstream Facility. At this location, there was no direct line-of-sight to any of the facilities
due to the topography of the area. There was no significant vegetation between the noise monitor and
the aforementioned facilities.

4.4. Noise Monitor Location 4

The noise monitor at Location 4 was located approximately 570 m south of the south fence line of the
Shell Scotford site and approximately 1.6 km east of 130 Street as shown in Figure 2 and Figure 6. This

put the noise monitor at 155 m north of the entrance to the electrical substation to the southwest. At this
location, there was direct line-of-sight to the Shell Scotford site and to the electrical substation to the
west. There was no significant vegetation between the noise monitor and the Shell Scotford facility.
Note also that a weather monitor was placed approximately 200 m west of this location. A weather

monitor was placed approximately 200 m west of this location.

It should be noted that a noise monitoring was conducted at this location on August 20 — 22, 2014.
However, due to equipment issues the data could not be downloaded. Therefore, results from a long-
term monitoring conducted earlier in the summer for Shell Chemicals Canada Ltd. will be used. As a

result, only a single weather station was in place for the two 24-hour monitoring periods at this location.

— 4 October 28, 2014
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4.5. Noise Monitor Location 5

The noise monitor at Location 5 was located approximately 200 m north of Township Road 560A and
5m east of Range Road 215 as shown in Figure 1 and Figure 7. This put the noise monitor

approximately 300 m north of the north fence line for the Shell Scotford facility and approximately
135 m west of an industrial yard to the east. At this location, there was direct line-of-sight to the Shell
Scotford site but not the industrial yard (due to the topography of the area). There was no significant

vegetation between the noise monitor and the Shell Scotford facility.

4.6. Noise Monitor Location 6

The noise monitor at Location 6 was located approximately 1.0 km north of Township Road 562 and 3 m
east of Range Road 213A as shown in Figure 1 and Figure 8. This put the noise monitor approximately

1.6 km east of the Agrium Redwater facility and is the northernmost noise monitoring location found
within the AIH. Due to favorable topography between the noise monitor and Agrium there was direct
line-of-sight to the Agrium site through a small row of deciduous trees across the road. There was no
significant vegetation between the noise monitor and the Agrium facility. Note also that a weather
monitor was placed at this location, adjacent to the noise monitor.

4.7. Noise Monitor Location 7

As previously mentioned a noise monitoring was not conducted at this location due to construction noise

nearby.

4.8. Noise Monitor Location 8

The noise monitor at Location 8 was located approximately 1.6 km south of Highway 643 (eastbound)
and 275 m east of Range Road 221 as shown in Figure 2 and Figure 9. This put the noise monitor

approximately 15 m north of the north fence line for the Pembina/Williams facility. At this location,
there was direct line-of-sight to the Pembina/Williams site through a thin row of deciduous trees. There

was no significant vegetation between the noise monitor and the aforementioned facilities.

4.9. Noise Monitor Location 9

The noise monitor at Location 9 was located approximately 5 m southwest of the intersection of
Lamoureux Drive and Godbout Avenue as shown in Figure 2 and Figure 10. This put the noise monitor

approximately 1.3 km northwest of the major structures at the Dow facility and approximately 1.4 km

west of the Keyera facility. Due to favorable topography, there was direct line-of-sight to the facilities

— 5 October 28, 2014
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across the River through a thin row of deciduous trees'. Despite the thin row of trees there was no

significant vegetation between the noise monitor and the aforementioned facilities.

4.10. Noise Monitor Location 10

The noise monitor at Location 10 was located approximately 30 m west of 119 Street and 12 m north of

the access road to the Agrium Fort Saskatchewan facility as shown in Figure 2 and Figure 11. This put

the noise monitor approximately 750 northeast of the major structures at the Agrium facility and
approximately 180 m west of the west fence-line of the Dow facility. There was direct line-of-sight to
the Dow facility but not to the Agrium facility (due to the topography of the area). There was no
significant vegetation between the noise monitor and the aforementioned facilities. Note also that a
weather monitor was placed at this location, adjacent to the noise monitor.

4.11. Noise Monitor Location 11

The noise monitor at Location 11 was located approximately 3 m northwest of the intersection of Range
Road 221 and Township Road 560 as shown in Figure 2 and Figure 12. This put the noise monitor
approximately 1.7 km southwest of the major structures at the Pembina/Williams facility and
approximately 330 m west of the Pembina/Williams rail yard. At this location, there was direct line-of-
sight to the Pembina/Williams facility but not to the rail yard (due to the topography of the area). In
addition, during the setup and takedown of the noise monitor, there was an internal combustion engine
and pump operating that was drawing water from a nearby retention pond. This equipment was
approximately 60 m to the south of the noise monitor. There was no significant vegetation between the
noise monitor and the aforementioned facilities. Note also that a weather monitor was placed

approximately 200 m west of this location.

4.12. Noise Monitor Location 12

The noise monitor at Location 12 was the independent control/reference point. It was located
approximately 3 m east of Range Road 212 and 785 m north of Township Road 560 as shown in

Figure 2 and Figure 13. This put the noise monitor approximately 20 m south of the CP rail line and

approximately 2.0 km southeast of the Enbridge facility. At this location, there was direct line-of-sight
to the rail line. The noise monitor was bordered on all sides by a combination of dense vegetation and
open grassy fields. Due to the distance from the noise monitor to the existing major facilities within the
AlH, the vegetative absorption between the noise monitor and these facilities would be considered
significant. Note also that a weather monitor was placed at this location, adjacent to the noise monitor.

! This was particularly observable during the night-time period.
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5.0 Equivalent Sound Level & Statistical Descriptors

Environmental noise levels from industry are commonly described in terms of equivalent sound levels or
Leq. This is the level of a steady sound having the same acoustic energy, over a given time period, as the
fluctuating sound. The concept is that the same amount of annoyance occurs from a sound having a high
level for a short period of time as from a sound at a lower level for a longer period of time. In addition,
this energy averaged sound level is often A-weighted to account for the reduced sensitivity of average
human hearing to low frequency sounds and/or C-weighted to allow for more low frequency noise to be
considered. These L¢q in dBA/ABC, which are the most common environmental noise measure, are often
given for day-time (07:00 to 22:00) LeqDay and night-time (22:00 to 07:00) LegNight while other criteria
use the entire 24-hour period as Leq24.

Another method of conveying long term noise levels utilizes statistical descriptors. These are calculated
from a cumulative distribution of the sound levels over the entire measurement duration and then
determining the sound level at xx % of the time. These descriptors can be used to provide a more

detailed analysis of the varying noise climate.

For purposes of this study, the following equivalent sound levels and statistical descriptors will be

presented and discussed:

LegDay - Measured over the day-time (07:00 — 22:00)
LegNight - Measured over the night-time (22:00 — 07:00)
Lo - Sound level that was exceeded only 10% of the time.

- Good measure of intermittent or intrusive noise

Lso - Sound level that was exceeded 50% of the time (arithmetic average)
- Good to compare to Leq to determine steadiness of noise

Log - sound level that was exceeded 90% of the time
- Good indicator of typical “ambient” noise levels

For further information refer to Appendix Il for a description of the acoustical terminology and

Appendix I11 for a list of common noise sources and their associated noise levels.
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6.0 Results and Discussion

6.1. Environmental Noise Monitorings

The results of the eleven (11) 48-hour noise monitorings can be found in Table 2* and are presented in
Figures 14 — 108. The figures include the 15-second broadband dBA and dBC Leq sound levels?, 1-hour
dBA and dBC, Lgo, Lso, Lo sound levels® and the 1/3 octave band Leq sound levels® for each noise

monitoring location. Table 2 provides results of each of the three daytime periods* in addition to the
isolated and non-isolated values for the two night-time periods. The isolation analysis for the night-time
periods was performed in accordance with Section 4.3.2 of the AER Directive 038. A list of all non-
typical noise events removed from each of the thirteen noise monitorings can be found in Appendix IV.
In addition, all subjective observations made on-site during each daytime and night-time visit can be
found in Appendix VI. Each event that was removed has been dated with its corresponding time period
as well as the rationale for its removal. A detailed discussion of the results for each monitoring location

can be found below.

Table 2. L., 24-Hour Results

1S.t Nig#ts-:ime Nigt}ts-iime 2n_d Nigﬁ?-(tjime Nigﬁ?—?ime 3rq
Noise D:grti'::je Period Period D:grti'::je Period Period D;grti'g:je
Monitoring (Non-Isolated) (Isolated) (Non-isolated) | (Isolated)
Location
L(qug:g’ LegNight (dBA) L(qug:g’ LegNight (dBA) L(gqgg’
1 62.8 59.0 51.2 62.7 57.6 51.2 61.0
2 68.9 67.6 50.9 70.2 66.4 53.1 70.0
3 53.5 52.3 50.2 54.4 51.2 49.1 55.6
4 47.4 49.6 48.8 59.1 51.9 51.8 N/A
5 53.2 53.1 52.5 51.6 54.2 53.8 56.0
6 58.3 49.2 46.3 53.8 47.8 46.3 54.9
7 N/A for 2014
8 44.4 44.3 44.0 44.3 45.1 44.6 45.1
9 50.4 49.3 41.0 48.9 48.6 45.7 49.2
10 53.6 52.0 47.9 57.8 52.9 50.2 55.8
11 54.0 45.7 44.0 54.2 45.1 39.5 55.3
12 (Period 1) 52.5 61.5 38.0 66.0 60.4 38.8 65.1
12 (Period 2) 55.5 62.8 315 65.5 66.1 31.1 60.2

! The results of each location will be discussed individually.

2 The data provided in the 15-second L4 traces shows the isolated night-time results, after removal of non-typical noise levels.
This was done to indicate the relative steadiness of the noise levels and to make it easier to view the night-time data.

¥ Isolated and Non-isolated values are presented.

* With the exception of R4 in which there were only 2 daytime periods.
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6.1.1. Noise Monitoring Location 1

The results of the noise monitoring conducted at Location 1 are provided in Table 2 and in

Figures 14 - 21 The isolated L¢gNight values from Table 2 and the traces found in Figures 14 — 17

indicate relatively consistent noise levels throughout & between both night-time periods. In addition,

the traces and the Lo values in Figures 18 — 19 indicate a high number of short intermittent events

(particularly between 05:00 — 07:00) which can be attributed to the local traffic along 100 Avenue. The
data was completely removed between 06:00 — 07:00 on August 22, due to the number of vehicle
passages (several per minute) during that time period. The 1/3 octave band Leq sound levels are
relatively broadband with a decrease in the higher frequencies (2 kHz and above) and an elevated peak in
the 25 Hz band. This is consistent with the results of the 2013 Noise Survey in addition to subjective
observations made on-site which indicated low frequency noise emanating from the Agrium and Sheritt

facilities to the northeast.

6.1.2. Noise Monitoring Location 2

The results of the noise monitoring conducted at Location 2 are provided in Table 2 and in

Figures 22 - 29. The isolated LegNight values and the traces found in Figures 22 — 25 indicate relatively

consistent noise levels throughout both night-time periods (a difference of 2.2 dBA between both
nights). There was however, one significant increase of short duration from approximately 01:15 — 2:00
on August 15, 2014, as shown in Figure 23. Based on subjective observations made on-site during the
night-time site visit on August 15, in conjunction with the audio recording and the 1/3 octave band data,
the short “spike” in noise level could be attributed to the Dow Station found to the east of the monitor.
In addition, as noted within Appendix IV there were several periods in which noise from the rail line to
the south was the dominant source. When ignoring the noise contributions from the rail yard to the south
the noise at this location was largely from the east-northeast (Dow’s primary facility). The 1/3 octave
figures indicate relatively broadband noise levels, particularly in the mid-frequency bands, with elevated
noise levels in the lower (below 100 Hz) frequency bands. This is consistent with the 2013 Noise

Survey.

6.1.3. Noise Monitoring Location 3

The results of the noise monitoring conducted at Location 3 are provided in Table 2 and in
Figures 30 - 37. The isolated LegNight values and the traces found in Figures 30 — 33 indicate relatively

consistent noise levels throughout both night-time periods. In addition there was very little fluctuation in
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the isolated A-weighted noise levels for both night-time periods. This is also true for the L;q, Lspand Ly

values in Figures 34 — 35 which indicate very little fluctuation in the noise levels. As indicated in

Figures 36 — 37, the 1/3 octave band noise levels are relatively broadband, particularly in the mid-

frequency bands with elevated noise levels in the lower (below 100 Hz) and higher frequency bands (8 —
12.5 kHz). This is consistent with the results of the 2013 Noise Survey (particularly for the higher
frequency bands) and with subjective observations made on-site which indicated low frequency noise

emanating from the south-southeast and high frequency noise from crickets in the nearby fields.

6.1.4. Noise Monitoring Location 4

The results of the noise monitoring conducted at Location 4 are provided in Table 2 and in

Figures 38 - 45. The traces found in Figures 38 — 41 indicate relatively consistent noise levels

throughout each night-time period. The slight variations between the two night-time periods (3.0 dBA)
can likely be attributed to varying meteorological conditions and also to minor operational fluctuations at
the Shell Scotford facility. The 1/3 octave band spectral data is consistent between all noise monitoring
periods and indicates elevated noise levels in the lower frequency bands that gradually decrease as the
frequency increases. As anticipated, and consistent with the 2013 Noise Survey, the Shell Scotford

facility is the dominant noise source for this noise monitoring location.

6.1.5. Noise Monitoring Location 5

The results of the noise monitoring conducted at Location 5 are provided in Table 2 and in

Figures 46 - 53. The isolated LegNight values and the traces found in Figures 46 — 49 indicate relatively

consistent noise levels throughout both night-time periods. This is further confirmed in Figures 50 — 51

where there is very little difference between the Li,Lsp and Loy values which indicates that noise levels
were relatively steady and are reflective of typical noise levels. The stability of the measured noise
levels can be attributed to the proximity of the noise monitor to the Shell Scottford facility which was the
most dominant noise source. The 1/3 octave band L¢q sound levels indicate elevated noise levels in the
lower frequency bands that gradually decrease as the frequency increases. These results are very

consistent with the results of the 2013 Noise Survey.
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6.1.6. Noise Monitoring Location 6

The results of the noise monitoring conducted at Location 6 are provided in Table 2 and in

Figures 54 - 61. The isolated LegNight values and the traces found in Figures 54 — 57 indicate relatively

consistent noise levels between both night-time periods (no difference in the LegNight noise levels
between both night-time periods). In addition, both night-time periods show a general trend of lower
noise levels at 22:00 slowly increasing until the end of the night-time period (07:00). The reason for this
trend could not be attributed to the weather conditions during the noise monitoring nor is it consistent

with the 2013 Noise Survey. Therefore, the exact cause of the trend found in Figures 54 — 55 is

unknown at this time,.

As indicated in the 15-second Leq traces found in Figures 54 — 55 and in the data removal (found in

Appendix 1V), there is significant road traffic along Range Road 213A. However, during periods with
low traffic, the subjective dominant noise source at this location was the Agrium facility to the west.
The noise was subjectively broadband across all frequencies which is consistent with the 1/3 octave band

Leq traces. This is again consistent with the results from the 2013 Noise Survey.

6.1.7.Noise Monitoring Location 7

As previously mentioned a noise monitoring was not conducted at this location due to the nearby

construction activity.

6.1.8. Noise Monitoring Location 8

The results of the noise monitoring conducted at Location 8 are provided in Table 2 and in

Figures 62 - 69. The isolated LegNight values and the traces found in Figures 62 — 65 indicate relatively

consistent noise levels for each night-time period. In addition there was only a small difference of
0.8 dBA between the two night-time periods. The consistency of the noise climate at this location is
further confirmed in Figures 66 — 67 where there is very little difference between the Lo, Lso and Ly

values which indicates that noise levels were relatively steady and are reflective of typical noise levels.
The stability of the measured noise levels can be attributed to the proximity of the noise monitor to the
Pembina/Williams facility which was subjectively the most dominant noise source. As indicated in the
1/3 octave band Leq traces, the noise levels are relatively broadband, particularly in the mid-frequency
bands with elevated noise levels in the lower frequency bands. When considering the change in location

(in comparison to 2013) these results are very consistent with the results of the 2013 Noise Survey.
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6.1.9. Noise Monitoring Location 9

The results of the noise monitoring conducted at Location 9 are provided in Table 2 and in

Figures 70 - 77. The isolated LegNight values and the traces found in Figures 70 — 73 indicate relatively

consistent noise levels throughout both night-time periods. In addition, the relative shape of the
15-second Leq traces are consistent between the two night-time periods. However, the LegNight values
differ by 4.7 dBA, which is the largest discrepancy of any of the noise monitoring locations. The
difference between the two night-time periods can likely be attributed to the varying weather conditions,
as discussed in Section 6.3. During the August 21 night-time period the wind was relatively low and
from the west-northwest thus causing crosswind/upwind conditions from the noise monitor to the
facilities to the east. During the August 22 night-time period the wind was again relatively low (below
5 km/hr) but it was instead from the east-northeast thus causing downwind conditions from the noise
monitor to the facilities to the east. This change in wind direction could account for a difference of
4.7 dBA.

With the exception of vehicle pass-by’s and train passages® the noise climate was dominated from noise
sources originating from the east side of the River. Subjectively, the noise was not emanating from one
given direction (i.e. directly east) but instead seemed to span from the southeast to the northeast. The
1/3 octave band Leq sound levels indicate elevated noise levels in the lower frequency bands that
gradually decrease as the frequency increases. This is consistent with the results of the 2013 Noise

Survey.

6.1.10. Noise Monitoring Location 10

The results of the noise monitoring conducted at Location 10 are provided in Table 2 and in

Figures 78 - 85% The isolated LegNight values and the traces found in Figures 78 — 81 indicate relatively
consistent noise levels for the August 21 night-time period and more varying noise levels during the
August 22 night-time period. Upon the review of the weather data during the August 22 night-time
period it is possible that the variation in the noise levels can be attributed to the varying weather

conditions at this location. Despite the varying LegNight values there is very little difference between the

! As evidenced in Appendix IV and in the comparison of the measured vs. isolated data in the figures there were a significant
amount of train passages during each of the night-time periods.

2 It should be noted that data from 06:00 — 07:00 for both night-time periods were removed due to very high traffic volumes
along 119 Street (several vehicles per minute).
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L10,Ls0 and Lgo values which indicates that the noise levels were relatively steady and are reflective of

typical noise levels.

Similarly to the 2013 Noise Survey, during all site visits it was noted that not one site dominated the
noise climate of the area. Instead noise was distinctly audible from each site and was more prominent
when any particular facility was upwind from the noise monitoring location. The 1/3 octave band Leg
sound levels indicate elevated noise levels in the lower frequency bands that gradually decrease as the

frequency increases with a significant reduction beyond the 5 kHz.

6.1.11. Noise Monitoring Location 11

The results of the noise monitoring conducted at Location 11 are provided in Table 2 and in

Figures 86 - 93. The isolated LegNight dBA values from Table 2 and the traces found in Figures 86-89
indicate relatively consistent noise levels throughout both night-time periods with the exception of the
time period between approximately 05:30 — 07:00. Review of the weather data for this time period did
not indicate any meteorological change to produce the increase in noise level. Therefore it is anticipated
that the increase can be attributed to the operations of the Pembina/Williams facility to the northeast.

The Lo values in Figures 90 — 91 indicate short intermittent events which can be directly attributed to

the train whistles near the noise monitor. Subjectively, the noise arriving at this monitoring location
(when excluding rail activity) was relatively broadband with the mid/high frequencies coming from the
northeast (Pembina/Williams facility) while noise in the lower frequency bands was difficult to localize.
The 1/3 octave band Leq sound levels indicate elevated noise levels in the lower frequency bands that
gradually decrease as the frequency increases. The contribution of the train and the 1/3 octave band Leq

sound levels are consistent with the 2013 Noise Survey.
Lastly, though not relevant to the night-time period, it should be noted that the elevated noise levels
during the day-time period can be attributed to the internal combustion engine and pump operating

nearby to the south of the noise monitoring location.

6.1.12. Noise Monitoring Location 12

The results of the noise monitoring conducted at Location 12 are provided in Table 2 and in
Figures 94 - 108. As previously mentioned, this location was the independent control/reference point.

Therefore, the results from this location span two 48-hour monitoring periods. Similarly to the 2013
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Noise Survey, there is a significant difference between the non-isolated LegNight noise levels in

comparison to the isolated LegNight noise levels for all night-time periods. Again, this can be attributed
to the proximity of the noise monitor to the adjacent CP rail line, the number of passages throughout the

night-time periods and the length of the train passages.

In comparison to the 2013 Noise Survey, activity along the CP rail line adjacent to this monitoring
location has increased significantly (as evidenced in the various figures and in Appendix 1V). In the
absence of the rail activity the 1/3 octave band L.q sound levels indicate a similar trace to the other
monitoring locations with elevated noise levels in the lower frequency bands that gradually decrease as
the frequency increases. This is consistent with subjective observations made on-site which indicated
low frequency noise coming from the general direction of the Shell Scotford facility (southwest from the

noise monitor).

6.2. General Subjective Observations for Noise Monitorings

- The isolated LegNight broadband and 1/3 octave band Leq sound levels were similar to those
measured in the 2013 Noise Survey.

- The noise arriving at most monitor locations consisted of low frequency components with
occasional mid/high frequency components that could be attributed to a nearby facility/facilities.

- Despite the noise being relatively low in frequency, none of the sites indicated any specific low
frequency tonal components.

- The noise from train passages were prevalent at all locations and tended to dominate the noise
climate as they passed through, particularly when there were train whistles. Based on the
isolation analysis, in comparison to the 2013 Noise Survey, there were there were a greater
number of passages with an increase in average train length throughout the night-time periods.

- Unlike the 2013 Noise Survey, the weather conditions fluctuated more significantly in regards to
the wind speed and direction. As a result, there was a greater variance in the noise levels

between the two night-time periods for a several of the noise monitoring locations.
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6.3. Night-time Weather Conditions

As previously mentioned, 3 local weather monitoring stations were used throughout all noise monitoring
periods® to obtain the wind speed, wind direction, temperature, relative humidity, barometric pressure
and rain fall data in 1-minute sampling periods. All weather data are presented in Appendix V. A brief
discussion of each night-time period can be found below. The wind speeds during the August 20 — 21
night-time period at noise monitor location 6 were in excess of the limits of AER Directive 038.
However, upon review of the audio files and the 1/3 octave band L¢q sound levels at this location the
wind speeds were determined to not affect the noise monitoring results and therefore the results during
this noise monitoring period at this location are considered valid. The weather conditions for all other
night-time monitoring periods were within acceptable limits as per AER Directive 038. Lastly, there
was no precipitation during any night-time periods therefore rain fall data has not been included for any

location.

6.3.1.June 16 — 17, 2014

The wind conditions during the night-time period were considered moderate (primarily below 10 km/hr)

and from the east and northeast (creating crosswind conditions) throughout. The temperature was
consistent at approximately 11°C and the relative humidity ranged from approximately 78% - 92%. The
barometric pressure was consistent and relatively flat at approximately 94 kPa.

6.3.2.June 25 — 26, 2014
The wind was relatively calm (approximately 5 km/hr) and from the south at the start of the night-time

period (22:00). The wind remained calm throughout the entire night-time period only exceeding 5 km/hr
for short durations. The wind direction varied throughout the night-time period but was primarily from
the south (i.e. the noise monitor was upwind of the Facility). However due to the low wind speed during
the entire night-time period the impact of the wind on the sound propagation is considered negligible.
The temperature was relatively consistent and ranged from 9°C to 15°C while the humidity ranged from

78% — 93%. The barometric pressure was consistent and relatively flat at approximately 94 kPa.

! With the exception of the June 16 — 17 and June 25 — 26, 2014 noise monitoring periods, as discussed in Section 4.4.
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6.3.3.August 13 — 14, 2014
The wind was relatively calm (below 5 km/hr) and from the south at each of the weather stations at the

start of the night-time period (22:00). The wind remained calm throughout the entire night-time period
and, with the exception of the weather monitor at noise monitor location 11, only exceeded 5 km/hr for
very short durations. The wind at noise monitor location 11 was also relatively calm throughout the
entire night-time period and never exceeded 10 km/hr. The wind direction varied throughout the night-
time period though due to the relatively low wind speeds its impact on the sound propagation would be
considered minimal. The temperature was relatively consistent at all locations ranging from 15°C to
21°C while the humidity ranged from 80% — 95%. Lastly, the barometric pressure was also very

consistent and remained at approximately 94 kPa throughout.

6.3.4. August 14 — 15, 2014
The wind was relatively calm (below 5 km/hr) and from the south at each of the weather stations at the

start of the night-time period (22:00). The wind remained calm throughout the entire night-time period
and, with the exception of the weather monitor at noise monitor location 11, only exceeded 5 km/hr for
very short durations. The wind at weather monitor locations 11 was also relatively calm throughout the
entire night-time period and never exceeded 10 km/hr. The wind was primarily from the south until
approximately 05:00 after which point it shifted from the north/east. The temperature was relatively
consistent at all locations ranging from 14°C to 21°C while the humidity ranged from 70% — 95%.
Lastly, the barometric pressure was also very consistent and remained at approximately 94 kPa

throughout.

6.3.5. August 20 — 21, 2014
At the start of the night-time period (22:00) the wind was moderate to calm (below 10 km/hr) at two of

the weather station locations (Noise Monitor Location 10 and 12) and from the northwest. The wind was
stronger at Noise Monitor Location 4 (approximately 12 km/hr) and from the northwest'. The wind
speeds remained consistent for the duration of the night-time period and remained primarily from the
northwest. In comparison to the other night-time periods the temperature had very little fluctuation and

ranged from 9°C to 12 °C at all locations. The humidity was similar to other night-time periods and

! The wind speeds were generally higher at this location due to the lack of shielding from the northwest, which was the
primary wind direction for this night-time period.
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ranged from 76% — 94%. Lastly, the barometric pressure was also very consistent and remained at

approximately 94 kPa throughout.

6.3.6. August 21 — 22, 2014
The wind was very calm (below 5 km/hr) and from varying directions at the start of the night-time

period (22:00)'. The wind remained calm throughout the entire night-time period and, with the
exception of the weather monitor at Noise Monitor Location 12, only exceeded 5 km/hr for very short
durations. The wind at weather monitor locations 12 was also relatively calm throughout the entire
night-time period and only exceeded 10 km/hr for a duration of less than 5 minutes. The wind direction
varied throughout the night-time period though due to the relatively low wind speeds its impact on the
sound propagation would be considered minimal. The temperature was very consistent at all locations
and ranged from 7°C to 10°C while the humidity ranged from 70% — 90%. Lastly, the barometric

pressure was also very consistent and remained at approximately 95 kPa throughout.

! The varying directions can be attributed to very low wind speeds.
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7.0 Conclusion

As part of the study, a total of twelve (12) 48-hour noise monitorings were conducted throughout the
Alberta’s Industrial Heartland. It was found that the isolated LegNight broadband and 1/3 octave band
Leq sound levels were similar to those measured in the 2013 Noise Survey. Unlike the 2013 Noise
Survey the weather conditions fluctuated more greatly in regards to the wind speed and direction. As a
result, there was a greater variance in the noise levels between the two night-time periods for a several of

the noise monitoring locations.

The noise levels at most locations consisted of low frequency components with occasional mid/high
frequency components that could be attributed to the nearest facility relative to each individual noise
monitoring location. Despite the noise being relatively low in frequency, none of the sites indicated any
low frequency tonal components. Lastly, the noise levels from train passages were again prevalent at all
locations and tended to dominate the noise climate as they passed through. However, in comparison to
the 2013 Noise Survey there were there were a greater number of passages with an increase in average

train length throughout the night-time periods.
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Figure 2. 2014 Study Area (With Noise Monitoring Locations)=

! Note that Location #7 was not included as a noise monitoring was not conducted at this location.
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Figure 9. Noise Monitor #8
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Figure 10. Noise Monitor #9
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Figure 14. Noise Monitor #1, 15-Second L., Sound Levels (August 20 - 21, 2014)
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Figure 15. Noise Monitor #1, 15-Second L., Sound Levels (August 21 - 22, 2014)
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Figure 16. Noise Monitor #1, 1-Hour L., Sound Levels (August 20 - 21, 2014)*
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Figure 17. Noise Monitor #1, 1-Hour L., Sound Levels (August 21 - 22, 2014)

! Again, it should be noted that data from 06:00 to 07:00 was entirely removed due to traffic along the adjacent road.
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Figure 18. Noise Monitor #1, 1-Hour Lig Lso, Log Leg Sound Levels (August 20 - 21, 2014) %
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Figure 19. Noise Monitor #1, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 21 - 22, 2014)

! Again, it should be noted that data from 06:00 to 07:00 was entirely removed due to traffic along the adjacent road.
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Figure 20. Noise Monitor #1, 1/3 Octave L¢q Sound Levels (August 20 - 21, 2014)
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Figure 21. Noise Monitor #1, 1/3 Octave L¢y Sound Levels (August 21 - 22, 2014)
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Figure 22. Noise Monitor #2, 15-Second L., Sound Levels (August 13 - 14, 2014)
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Figure 23. Noise Monitor #2, 15-Second L., Sound Levels (August 14 - 15, 2014)
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Figure 24. Noise Monitor #2, 1-Hour L., Sound Levels (Auqust 13 - 14, 2014)
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Figure 25. Noise Monitor #2, 1-Hour L., Sound Levels (August 14 - 15, 2014)
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Figure 26. Noise Monitor #2, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 13 - 14, 2014)
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Figure 27. Noise Monitor #2, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 14 - 15, 2014)
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Figure 28. Noise Monitor #2, 1/3 Octave L.y Sound Levels (August 13 - 14, 2014)
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Figure 29. Noise Monitor #2, 1/3 Octave L¢q Sound Levels (August 14 - 15, 2014)
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Figure 30. Noise Monitor #3, 15-Second L., Sound Levels (August 13 - 14, 2014)
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Figure 31. Noise Monitor #3, 15-Second L., Sound Levels (August 14 - 15, 2014)
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Figure 32. Noise Monitor #3, 1-Hour L., Sound Levels (August 13 - 14, 2014)
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Figure 33. Noise Monitor #3, 1-Hour L., Sound Levels (August 14 - 15, 2014)
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Figure 34. Noise Monitor #3, 1-Hour Lip Lso, Log Leg Sound Levels (August 13 - 14, 2014)
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Figure 35. Noise Monitor #3, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 14 - 15, 2014)
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Figure 36. Noise Monitor #3, 1/3 Octave L¢y; Sound Levels (August 13 - 14, 2014)
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Figure 37. Noise Monitor #3, 1/3 Octave L.y Sound Levels (August 14 - 15, 2014)
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Figure 38. Noise Monitor #4, 15-Second L .4 Sound Levels (June 16 - 17, 2014)
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Figure 39. Noise Monitor #4, 15-Second L., Sound Levels (June 25 - 26, 2014)
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Figure 40. Noise Monitor #4, 1-Hour L., Sound Levels (June 16 - 17, 2014)
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Figure 41. Noise Monitor #4, 1-Hour L., Sound Levels (June 25 - 26, 2014)
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Figure 42. Noise Monitor #4, 1-Hour Lo Lsg, Lgo Leg Sound Levels (June 16 - 17, 2014)
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Figure 43. Noise Monitor #4, 1-Hour Lo Lsg, Lgo Leg Sound Levels (June 25 - 26, 2014)
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Figure 44. Noise Monitor #4, 1/3 Octave L.y Sound Levels (June 16 - 17, 2014)
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Figure 45. Noise Monitor #4, 1/3 Octave L.y Sound Levels (June 25 - 26, 2014)
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Figure 46. Noise Monitor #5, 15-Second L., Sound Levels (August 13 - 14, 2014)
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Figure 47. Noise Monitor #5, 15-Second L., Sound Levels (August 14 - 15, 2014)
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Figure 48. Noise Monitor #5, 1-Hour L., Sound Levels (August 13 - 14, 2014)
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Figure 49. Noise Monitor #5, 1-Hour L., Sound Levels (Auqust 14 - 15, 2014)
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Figure 50. Noise Monitor #5, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 13 - 14, 2014)
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Figure 51. Noise Monitor #5, 1-Hour L1 Lso, Loo Leg Sound Levels (August 14 - 15, 2014)
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Figure 52. Noise Monitor #5, 1/3 Octave L¢q; Sound Levels (August 13 - 14, 2014)
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Figure 53. Noise Monitor #5, 1/3 Octave L.y Sound Levels (August 14 - 15, 2014)
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Figure 54. Noise Monitor #6, 15-Second L., Sound Levels (August 13 - 14, 2014)
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Figure 55. Noise Monitor #6, 15-Second L., Sound Levels (August 14 - 15, 2014)
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Figure 56. Noise Monitor #6, 1-Hour L., Sound Levels (August 13 - 14, 2014)
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Figure 57. Noise Monitor #6, 1-Hour L., Sound Levels (August 14 - 15, 2014)
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Figure 59. Noise Monitor #6, 1-Hour L1 Lso, Log Leg Sound Levels (August 14 - 15, 2014)
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Figure 60. Noise Monitor #6, 1/3 Octave L¢q Sound Levels (August 13 - 14, 2014)
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Figure 61. Noise Monitor #6, 1/3 Octave L.y Sound Levels (August 14 — 15, 2014)
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Figure 62. Noise Monitor #8, 15-Second L., Sound Levels (August 13 - 14, 2014)
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Figure 63. Noise Monitor #8, 15-Second L., Sound Levels (August 14 - 15, 2014)
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Figure 64. Noise Monitor #8, 1-Hour L., Sound Levels (August 13 - 14, 2014)

90
Night-Time Period
80
70
o ‘MWM
(]
]
5
[e]
T 50
—
40
== SPL (dBA) «=g=SPL (dBC)
30
=@=>SPL (dBA) Isolated === SPL (dBC) Isolated
20
O O O O O O O O O O O O O O OO O o o o o oo o o o
M < N W N 0 OO O 4 NN O 4 NN < N W N 00 OO O +H N
- - - - i i - o o o o i i —
Time

Figure 65. Noise Monitor #8, 1-Hour L., Sound Levels (August 14 - 15, 2014)
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Figure 66. Noise Monitor #8, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 13 - 14, 2014)
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Figure 67. Noise Monitor #8, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 14 - 15, 2014)
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Figure 68. Noise Monitor #8, 1/3 Octave L¢q; Sound Levels (August 13 - 14, 2014)
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Figure 69. Noise Monitor #8, 1/3 Octave L.y Sound Levels (August 14 - 15, 2014)
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Figure 70. Noise Monitor #9, 15-Second L., Sound Levels (August 20 - 21, 2014)
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Figure 71. Noise Monitor #9, 15-Second L., Sound Levels (August 21 - 22, 2014)
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Figure 72. Noise Monitor #9, 1-Hour L., Sound Levels (August 20 - 21, 2014)
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Figure 73. Noise Monitor #9, 1-Hour L., Sound Levels (August 21 - 22, 2014)
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Figure 74. Noise Monitor #9, 1-Hour Lip Lso, Log Leg Sound Levels (August 20 - 21, 2014)
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Figure 75. Noise Monitor #9, 1-Hour Lo Lsg, Lgo Leg Sound Levels (August 21 - 22, 2014)
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Figure 76. Noise Monitor #9, 1/3 Octave L.y Sound Levels (August 20 - 21, 2014)
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Figure 77. Noise Monitor #9, 1/3 Octave L.y Sound Levels (August 21 - 22, 2014)
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Figure 78. Noise Monitor #10, 15-Second L .4 Sound Levels (August 20 - 21, 2014)

100

I I I I i dBA
%0 [ 1solated Night-time Period | deC

80 .||||

70

g

60

50

40

Sound Pressure Level (dBA)

30

20

10

0
14:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00
Time of Day (24-hour format)

Figure 79. Noise Monitor #10, 15-Second L .4 Sound Levels (August 21 - 22, 2014)
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Figure 80. Noise Monitor #10, 1-Hour L, Sound Levels (August 20 - 21, 2014) *
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Figure 81. Noise Monitor #10, 1-Hour L.y Sound Levels (August 21 - 22, 2014)*

! Again, it should be noted that data from 06:00 to 07:00 was entirely removed due to traffic along the adjacent road.
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Figure 82. Noise Monitor #10, 1-Hour Lo Lsg, Leg Leg Sound Levels (August 20 - 21, 2014) 2

90
Night-Time Period
80
70
(on
Q
—
o 60
=}
o
T
i
50
el | 10 =g=|10 (Isolated)
40
= 50 L50 (Isolated)
—=@=|90 e | 90 (Isolated)
30
O O 9 O 9 9 O O 9 O O 9 9 9 9 9 9 9 9 9 9 9 9 9
O & & &6 & & & & & © 6 &6 6O & &6 6 6 6 6 6 6 & o o
— i i i i i (o] o~ o o i i i i
Time

Figure 83. Noise Monitor #10, 1-Hour Lo Lso, Leg Leg Sound Levels (August 21 - 22, 2014)*

! Again, it should be noted that data from 06:00 to 07:00 was entirely removed due to traffic along the adjacent road.
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Figure 84. Noise Monitor #10, 1/3 Octave Ly Sound Levels (August 20 - 21, 2014)
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Figure 85. Noise Monitor #10, 1/3 Octave L¢q Sound Levels (August 21 - 22, 2014)
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Figure 86. Noise Monitor #11, 15-Second L .4 Sound Levels (August 13 - 14, 2014)
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Figure 87. Noise Monitor #11, 15-Second L .4 Sound Levels (August 14 - 15, 2014)
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Figure 88. Noise Monitor #11, 1-Hour L., Sound Levels (August 13 - 14, 2014)
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Figure 89. Noise Monitor #11, 1-Hour L., Sound Levels (August 14 - 15, 2014)
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Figure 90. Noise Monitor #11, 1-Hour Lo _Lsg, Log Leqg Sound Levels (August 13 - 14, 2014)
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Figure 91. Noise Monitor #11, 1-Hour Lo _Lso, Log Leqg Sound Levels (August 14 - 15, 2014)
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Figure 92. Noise Monitor #11, 1/3 Octave L¢q Sound Levels (August 13 - 14, 2014)
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Figure 93. Noise Monitor #11, 1/3 Octave L¢q Sound Levels (August 14 - 15, 2014)
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Figure 94. Noise Monitor #12, 15-Second L., Sound Levels (August 13 - 14, 2014)
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Figure 95. Noise Monitor #12, 15-Second L., Sound Levels (August 14 - 15, 2014)
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Figure 96. Noise Monitor #12, 1-Hour L., Sound Levels (August 13 - 14, 2014)
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Figure 97. Noise Monitor #12, 1-Hour L., Sound Levels (Auqust 14 - 15, 2014)
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Figure 98. Noise Monitor #12, 1-Hour Lo _Lsg, Log Leqg Sound Levels (August 13 - 14, 2014)
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Figure 99. Noise Monitor #12, 1-Hour Lo _Lsg, Log Leqg Sound Levels (August 14 - 15, 2014)
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Figure 100. Noise Monitor #12, 1/3 Octave L¢q Sound Levels (August 13 - 14, 2014)
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Figure 100. Noise Monitor #12, 1/3 Octave L.y Sound Levels (August 14 - 15, 2014)
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Figure 102. Noise Monitor #12, 15-Second L., Sound Levels (Auqust 21 - 22, 2014)
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Figure 103. Noise Monitor #12, 1-Hour L., Sound Levels (August 20 - 21, 2014)
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Figure 104. Noise Monitor #12, 1-Hour L., Sound Levels (August 21 - 22, 2014)
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Figure 105. Noise Monitor #12, 1-Hour Lo
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Figure 106. Noise Monitor #12, 1-Hour Lig Lso, Log Leg Sound Levels (August 21 - 22, 2014)
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Figure 107. Noise Monitor #12, 1/3 Octave L¢q Sound Levels (August 20 - 21, 2014)
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Figure 108. Noise Monitor #12, 1/3 Octave L.y Sound Levels (August 21 - 22, 2014)
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Appendix I MEASUREMENT EQUIPMENT USED

Noise Monitors

The environmental noise monitoring equipment used consisted of Briel and Kjer Type 2250/2270
Precision Integrating Sound Level Meters enclosed in environmental cases with a tripods, weather
protective microphone hoods, and (in some cases) external batteries. The systems acquired data in
15-second Leq samples using 1/3 octave band frequency analysis and overall A-weighted and C-weighted
sound levels. The sound level meters conform to Type 1, ANSI S1.4, ANSI S1.43, IEC 61672-1, IEC
60651, IEC 60804 and DIN 45657. The 1/3 octave filters conform to S1.11 — Type 0-C, and IEC 61260
— Class 0. The calibrator conforms to IEC 942 and ANSI S1.40. The sound level meters, pre-amplifiers
and microphones were certified on December 11, 2012 / October 2, 2012 / October 2, 2012 / October 2,
2012 / October 1, 2012 / April 30, 2014 / April 30, 2014 and the calibrator (type B&K 4231) was
certified on November 07, 2013 by a NIST NVLAP Accredited Calibration Laboratory for all
requirements of 1SO 17025: 1999 and relevant requirements of 1SO 9002:1994, ISO 9001:2000 and
ANSI/NCSL Z540: 1994 Part 1. All measurement methods and instrumentation conform to the
requirements of the AER Directive 038. Simultaneous digital audio was recorded directly on the sound
level meter using a 3.3 kHz sample rate for more detailed post-processing analysis. Refer to the next

section in the Appendix for a detailed description of the various acoustical descriptive terms used.

Weather Monitors

Each weather monitoring system used for the study consisted of an Orion Weather Station 9510-A-1
with a WXT520 Self-Aspirating Radiation Shield Sensor Unit, a Weather MicroServer 9590 Data-
logger, and a Lightning Arrestor. The Data-logger and batteries were located in a grounded, weather
protective case. The Sensor Unit was mounted on a sturdy survey tripod (with supporting guy-wires) at
approximately 5.0 m above ground. The system was set up to record data in 1-minute samples obtaining
the wind-speed, peak wind-speed, and wind-direction in a rolling 2-minute average as well as the

1-minute temperature, relative humidity, barometric pressure, rain rate and total rain accumulation.
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Record of Calibration Results

L : Pre/ | Calibration ; -
Description Date Time Post Level Calibrator Model Serial Number
Monitor #1 August 20, 2014 13:40 Pre 93.9 dBA B&K 4231 2656414
Monitor #1 August 22, 2014 14:35 | Post 93.8 dBA B&K 4231 2656414
Monitor #2 August 13, 2014 13:30 Pre 93.9 dBA B&K 4231 2656414
Monitor #2 August 15, 2014 15:35 | Post 93.9 dBA B&K 4231 2656414
Monitor #3 August 13, 2014 15:15 Pre 93.9 dBA B&K 4231 2656414
Monitor #3 August 15, 2014 15:25 Post 93.9 dBA B&K 4231 2656414
Monitor #4 June 12, 2014 13:50 Pre 93.9 dBA B&K 4231 2575493
Monitor #4 July 9, 2014 14:30 | Post 93.8 dBA B&K 4231 2575493
Monitor #5 August 13, 2014 13:40 Pre 93.9 dBA B&K 4231 2656414
Monitor #5 August 15, 2014 14:30 Post 93.8 dBA B&K 4231 2656414
Monitor #6 August 13, 2014 13:25 Pre 93.9 dBA B&K 4231 2656414
Monitor #6 August 15, 2014 14:20 Post 93.9 dBA B&K 4231 2656414
Monitor #8 August 13, 2014 12:25 Pre 93.9 dBA B&K 4231 2656414
Monitor #8 August 15, 2014 13:35 | Post 93.9 dBA B&K 4231 2656414
Monitor #9 August 20, 2014 12:30 Pre 93.9 dBA B&K 4231 2656414
Monitor #9 August 22, 2014 14:05 | Post 94.0 dBA B&K 4231 2656414
Monitor #10 August 20, 2014 13:20 Pre 93.9 dBA B&K 4231 2656414
Monitor #10 August 22, 2014 15:00 Post 93.8 dBA B&K 4231 2656414
Monitor #11 August 13, 2014 12:15 Pre 93.9 dBA B&K 4231 2656414
Monitor #11 August 15, 2014 13:25 Post 93.9 dBA B&K 4231 2656414
Monitor #12a August 13, 2014 14:15 Pre 93.9 dBA B&K 4231 2656414
Monitor #12a August 15, 2014 14:50 | Post 93.8 dBA B&K 4231 2656414
Monitor #12b August 20, 2014 15:25 Pre 93.9 dBA B&K 4231 2656414
Monitor #12b August 22, 2014 16:10 | Post 93.9 dBA B&K 4231 2656414
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B&K 2270 Unit #2 Calibration Certificates

MANUFACTURER'S CERTIFICATE OF CONFORMANCE

We certify that Briel & Kjeer -2270--D00-  Serial No. 3002718
has been tested and passed all production tests, confirming compliance with
the manufacturer's published specification at the date of the test.

The final test has been performed using calibrated equipment, traceable to
National or International Standards or by ratio measurements.

Bruel & Kjeer is certified under ISO 9001:2008 assuring that all test data is
retained on file and is available for inspection upon request.

Naerum 11-dec-2012

o e

Torben Bjgrn

Please note that this document is not a calibration certificate. Vice President Operations
For information on our calibration services please contact your nearest Briel & Kjar office. !

HEADQUARTERS: Brilel & Kjeer Sound & Vibration Measurement AJS - DK-2850 Naerum - Denmark B - I K' - TEE :
Telephone: +45 7741 2000 - Fax: +45 4580 1405 - www.bksv.com - info@bksv.com ru e l & r 7

Prepolarized Free-field

i 1/2" Microphone Type 4189
Bruel & Kjaer Calibration Chart
Serial No: 2850742
Open-circuit Sensitivity®, Sq! =26.0 dB re 1W/Pa
Equivatent to 50.4 mvipa
Uncenainty, 95 % conlidence level 02 dB
Capacitance: 13.4 pF
Valid At:
Temperalure 2 *C

Ambient Static Préssure
Relative Humidity

Frequency <
Folarization Voltage, external Qv

1013 kPa

Sensitivity Traceable To:
DPLA: Danish Primary Laboralory of Acoustics
NIST: National Institute of Standards and Technology, USA

IEC 61094-4; Typea WS 2F

Environmental Calibration Conditions:

99.7 kPa 22 ¢ 47 % RH
Procedure: 704215 Date: 26, Mov. 2012 Signature: N
Ko= - 26 -8p Example:Ky=—26-(-262)=+02dB
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B&K 2270 Unit #4 SLM Calibration Certificate

®
CALIBRATION LABORATORY N v &
ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1

ACCREDITED by NVLAP (an ILAC and APLAC signatory)
NVLAP Lab Code: 200625-0

Calibration Certificate N0.27282

Instrument: Sound Level Meter Date Calibrated:10/2/2012 Cal Due:
Model: 2270 Status: Received Sent
Manufacturer:  Briiel and Kjaer In tolerance: X X
Serial number: 2644639 Out of tolerance:
Tested with: Microphone 4189 s/n 2643219 See comments:
Preamplifier ZC0032 s/n 8255 Contains non-accredited tests: __Yes X_No
Type (class): 1 Calibration service: __ Basic X_Standard

Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8

Y,

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/2012

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

Traceability evidence
Cal. Lab / Accreditation
483B-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
D5-360-5RS Function Generator 61646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013
34401A-Agilent Technologies Digital Voltmeter MY41022043 | Dec9, 2011 ACR Env. / A2LA Dec9, 2012
DPI 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ A2LA Dec 13, 2012
HMP233-Vaisala Oyj Humidity & Temp. V3820001 Sep 6, 2012 ACR Env./ A2LA Mar 6, 2014
Validated
Mar 2011
1251-Norsonic Calibrator 30878 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012

Instrument - Manufacturer Description S/N Cal. Date Cal. Due

4
$
L
i
4

PC Program 1019 Norsonic Calibration software v.5.2 Scantek, Inc. -

7\

Instrumentation and test results are traceable to SI (International System of Units) through standards
maintained by NIST (USA) and NPL (UK).
Environmental conditions:
Temperature (°C) Barometric pressure (kPa) Relative Humidity (%)
24°C 100.067 kPa 49.4 %RH

—

Calibrated by: Vale}ﬁﬁaduga Authorized signatory: Mariana Buzduga
=
1

ca

Signature - e Signature \id-
Date efe2) 2e /2. Date le o2/ 2002
5

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored  Z:\Calibration Lab\SLM 2012\BNK2270_2644639_M1.doc Pagelof2
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B&K 2270 Unit #4 Microphone Calibration Certificate

Scanrek, lnc.

CALIBRATION LABORATORY
ISO 17025: 2005, ANSI/NCSL Z540:1994 part 1

ACCREDITED by NVLAP (an ILAC and APLAC signatory)

NViAD

NVLAP Lab Code: 200625-0

Maodel: 4189
Manufacturer:  Briiel & Kjeer
Serial number: 2643219

Composed of:
Customer: ACI Acoustical Consultants Inc.
Tel/Fax: 780-414-6373 / -6376

Status:

Calibration Certificate N0.27283

Instrument: Microphone Date Colibrated: 10/1/2012 Cal Due:
Received Sent

In tolerance:

X

X

QOut of tolerance:

See comments:

Contains non-accredited tests: __Yes X No

Address: 5031 - 210 Street, Edmonton
Alberta, CANADA T6M 0A8

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 11/30/2010

Instrumentation used for calibration: N-1504 Norsonic Test System:

Traceability evidence
Instrument - Manufacturer Description S/N Cal. Date Call Lo/ NGareaitation Cal. Due
4838-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
D5-360-5RS Function Generator 651646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013
34401A-Agilent Technologies Digital Volt MY41022043 Dec9, 2011 ACREnv. / A2LA Dec 9, 2012
DPI 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ A2LA Dec 13, 2012
HMP233-Vaisala Oy H”’;‘:::::;::"p‘ V3820001 Sep 6, 2012 ACR Env./ A2LA Mar 6, 2014
PC Program 1017 Norsonic Calibration software v5.2 Vaidatid Scantek, Inc.
Mar 2011

1253-Norsonic Calibrator 28326 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012
1203-Norsonic Preamplifier 14059 Jan 3, 2012 Scantek, Inc./ NVLAP Jan 3, 2013
41B0-Briel&Kjzr Microphone 2246115 Nov 21, 2011 NPL-UK / UKAS Nov 21, 2013

Instrumentation and test results are traceable to SI - BIPM through standards maintained by NPL (UK)

and NIST (USA)
Calibrated by: Valens_&n;g@ga Authorized signatory: Mariana Buzduga
Signature - =, Signature At~
Date [fp2 20/ 2. Date o2 | 2202

or any agency of the federal government.

Document stored as: Z:\Calibration Lab\Mic 2012\B&K4189 2643219 _M1.doc

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,

Pagelof2
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B&K 2250 Unit #5 SLM Calibration Certificate

@ Scaniek, lnc. & .
B .. < INNALAL)

ACCREDITED by NVLAP (an ILAC and APLAC signatory)

NVLAP Lab Code: 200625-0

Calibration Certificate No0.27284

-

‘:'l

Instrument: Sound Level Meter Date Calibrated:10/2/2012 Cal Due:
s Model: 2250 Status: Received Sent
Manufacturer:  Briiel and Kjaer In tolerance: X X
@ Serial number: 2722894 Out of tolerance:
B Tested with: Microphone 4189 s/n 2719777 See comments:
Preamplifier ZC0032 s/n 13895 Contains non-accredited tests: __Yes X No
Type (class): 1 Calibration service: ___ Basic X _Standard
= Customer: ACI Acoustical Consultants Inc. Address; 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8
Tested in accordance with the following procedures and lards: I

Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/2012
SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

T Traceability
Instrument - er D p S/N Cal. Date Cal, tab / Accreditation Cal. Due

483B-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013

DS-360-5RS Function Generator 61646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013

34401A-Agilent Technologies Digital Voltmeter MY41022043 | Dec9, 2011 ACR Env. / A2LA Dec9, 2012

DPI 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ A2LA Dec 13, 2012

HMP233-Vaisala Oyj Humidity & Temp. V3820001 Sep 6, 2012 ACR Env./ A2LA Mar 6, 2014

PC Program 1019 Norsonic Calibration software v.5.2 m::f’:;: Scantek, Inc. X

1251-Norsonic Calibrator 30878 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012 y
d

&

Instrumentation and test results are traceable to SI (International System of Units) through standards
maintained by NIST (USA) and NPL (UK).

=

Environmental conditions:

Temperature (°C) Barometric pressure (kPa) Relative Humidity (%) \\
28.75C 100.019 kPa 48.6 %RH )

Calibrated by: Valenti a Authorized signatory: Mariana Buzduga @,‘

Signature — Signature  Aul— A 4
Date fefe2) Ze/2. Date lof2] 2of2 @\)

- + { !
Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory. » )i/
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST, \
or any agency of the federal government. W)
Document stored  Z:\Calibration Lab\SLM 2012\BNK2250_2722894_M1.doc Page 1of 2 5 /'
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B&K 2250 Unit #5 Microphone Calibration Certificate

CALIBRATION LABORATORY
ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1

ACCREDITED by NVLAP (an ILAC and APLAC signatory)

VAT

NVLAP Lab Code: 200625-0

Calibration Certificate No0.27285

Instrument: Microphone Date Calibrated: 10/1/2012 Cal Due:
Madel: 4189 Status: Received Sent
Manufacturer:  Briiel & Kjeer In tolerance: X X
Serigl number: 2719777 Out of tolerance: _
Composed of: See comments:

Contains non-accredited tests: __Yes X No
Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M DA8

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 11/30/2010

Instrumentation used for calibration: N-1504 Norsonic Test System:

Traceability evidence
Instrument - Manufacturer Description S5/N Cal. Date Cal. Lt [ AGerasiitation Cal. Due
14838-Norsanic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
DS-360-5RS Function Generator 61646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013
134401A-Agilent Technologies Digital Voltmeter MY41022043 Dec 9, 2011 ACR Env. [ AZLA Dec 9, 2012
DP| 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ AZLA Dec 13, 2012
HMP233-Vaisala Oyj R A TR V3820001 Sep 6, 2012 ACR Env./ A2LA Mar 6, 2014
Transmitter

) W Validated

PC Program 1017 Norsonic Calibration software v.5.2 Scantek, Inc.
Mar 2011

1253-Norsonic Calibrator 28326 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012
1203-Norsonic Preamplifier 14059 Jan 3, 2012 Scantek, Inc./ NVLAP Jan 3, 2013
14180-Briiel&Kjer Microphone 2245115 Nov 21, 2011 NPL-UK / UKAS Nov 21, 2013

Instrumentation and test results are traceable to Sl - BIPM through standards maintained by NPL (UK)

and NIST (USA)

Calibrated by: Va!e%g’qﬁuga Authorized signatory: Mariana Buzduga
Signature Y Signature  Awl—
Date e/l 20/2- Date lo[2 {2202

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,

or any agency of the federal government.

Document stored as: Z:\Calibration Lab\Mic 2012\B&K4189_2719777_M1.doc

Page 1of 2

acoustical consultants inc

82

October 28, 2014



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

B&K 2250 Unit #6 SLM Calibration Certificate

', ¥
CALIBRATION LABORATORY N v @
ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP (an ILAC and APLAC signatory)

NVLAP Lab Code: 200625-0

Calibration Certificate N0.27286

Instrument: Sound Level Meter Date Calibrated:10/2/2012 Cal Due:

Model: 2250 Status: Received Sent
= Manufacturer:  Briiel and Kjeer In tolerance: X X

Serigl number: 2661161 Out of tolerance:

Tested with: Microphone 4189 s/n 2650730 See comments:

Preamplifier ZC0032 s/n 9935 Contains non-accredited tests: __Yes X_No

Type (class): 1 Calibration service: __ Basic X _Standard

Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton

Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/2012

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

| Traceability evidence
\ > Instrument - Manufacturer Description S/N Cal. Date al.tab/ H Cal. Due
4838-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
DS-360-SRS Function Generator 61646 Nov 16, 2011 ACR Env./ AZLA Nov 16, 2013
- 34401A-Agilent Technologies Digital Voltmeter MY41022043 | Dec9, 2011 ACR Env. / A2LA Dec 9, 2012
1 DPI 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ A2LA Dec 13, 2012
L HMP233-Vaisala Oyj Humidity & Temp. V3820001 Sep 6, 2012 ACR Env./ A2LA Mar 6, 2014
= ’ ! Validated F
= PC Program 1019 Norsonic Calibration software v.5.2 Mar 2011 Scantek, Inc.
@ 1251-Norsonic Calibrator 30878 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012
Neo% Instrumentation and test results are traceable to Sl (International System of Units) through standards

maintained by NIST (USA) and NPL (UK).

Environmental conditions:

Y,

Temperature (°C) Barometric pressure (kPa) Relative Humidity (%)
s 23.2°C 99.991 kPa 51.9 %RH
=
Calibrated by: Valentin Buizdtga Authorized signatory: Mariana Buzduga
LS Signature T < Signature o Auch~
Date /p’/pz [ 242 Date lof 22012

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored  Z:\Calibration Lab\SLM 2012\BNK2250_ 2661161 _M1l.doc Page 1 of 2
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B&K 2250 Unit #6 Microphone Calibration Certificate

=
T

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP (an ILAC and APLAC signatory)

cante, I mv&&@

NVLAP Lab Code: 200625-0

Calibration Certificate N0.27287

NN,

Instrument: Microphone Date Calibrated: 10/1/2012 Cal Due:
Madel: 4189 Status: Received Sent
Manufacturer:  Briiel & Kjeer In tolerance: X X
Serial number: 2650730 Out of tolerance:
Composed of: See comments:
Contains non-accredited tests: __Yes _X No

Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8

Y.

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 11/30/2010

TN T, T

Instrumentation used for calibration: N-1504 Norsonic Test System:

Traceability evidence
Cal. Lab / Accreditation
483B-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
D5-360-5RS Function Generator 61646 Nov 16, 2011 ACR Env./ AZLA Nov 16, 2013
34401A-Agilent Technologies Digital Voltmeter MY41022043 Dec 9, 2011 ACR Env. / A2LA Dec 9, 2012
DPI 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ A2LA Dec 13, 2012

Humidity & Temp.
Transmitter

Instrument - Manufacturer Description S/N Cal. Date Cal. Due

HMP233-Vaisala Oyj V3820001 Sep 6, 2012 ACR Env./ AZLA Mar 6, 2014

Valida

PC Program 1017 Norsonic Calibration software v.5.2 e Scantek, Inc.
Mar 2011
1253-Norsonic Calibrator 28326 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012
1203-Norsonic Preamplifier 14059 Jan 3, 2012 Scantek, Inc./ NVLAP lan 3, 2013

4180-Briel&Kjeer Microphone 2246115 Nov 21, 2011 NPL-UK / UKAS Nov 21, 2013

T S

Instrumentation and test results are traceable to SI - BIPM through standards maintained by NPL (UK)
and NIST (USA)

Calibrated by: Valentin, a Authorized signatory: Mariana Buzduga
Signature = Signature o Al
Date fefer/ 2002 Date le[ 2 /2002

NV

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored as: Z:\Calibration Lab\Mic 2012\B&K4189_2650730_M1.doc Page 1of 2
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B&K 2250 Unit #7 SLM Calibration Certificate

CALIBRATION LABORATORY

1SO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP (an ILAC and APLAC signatory)

V(1Y)

NVLAP Lab Code: 200625-0

Calibration Certificate N0.27288

Instrument:
Model:
Manufacturer:
Serial number:
Tested with:

2250

2722859

Sound Level Meter
Briiel and Kjaer

Microphone 4189 s/n 2710791

Preamplifier ZC0032 s/n 13398

Type (class): 1

Customer:
Tel/Fax:

ACI Acoustical Consultants Inc.
780-414-6373 / -6376

Date Calibrated:10/1/2012 Cal Due:

Status: Received Sent
In tolerance: X X
Out of tolerance:

See comments:

Contains non-accredited tests: ___Yes X_No

Calibration service: __ Basic X_Standard

Address:

5031 - 210 Street, Edmonton

Alberta, CANADA T6M DAS

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/2012

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

my,

W@i

@
] Traceability evidence
] Instrument - Manufacturer Description S/N Cal. Date Cal. Lab ] Acoreditation Cal. Due
483B-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
. D5-360-SRS Function Generator 61646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013
s 34401A-Agilent Technologies Digital Voltmeter MY41022043 Dec 9, 2011 ACR Env. [ A2LA Dec9, 2012
DPI 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ AZLA Dec 13, 2012
= HMP233-Vaisala Oyj Humidity & Temp. V3820001 Sep 6, 2012 ACR Env./ A2LA Mar 6, 2014
o ] Validated
PC Program 1019 Norsonic Calibration software v.5.2 Mar 2011 Scantek, Inc.
1251-Norsonic Calibrator 30878 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012

Instrumentation and test results are traceable to Sl (International System of Units) through standards

maintained by NIST (USA) and NPL (UK).

Environmental conditions:

Temperature (°C) Barometric pressure (kPa) Relative Humidity (%)
22.7°C 100.02 kPa 47.4 %RH
Calibrated by: Valentinpdzduga | Authorized signatory: Mariana Buzduga
Signature e Signature « Auwdr
Date lefel [ 24t 2- Date le(> [ 2012

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,

or any agency of the federal government.

Document stored  Z:\Calibration Lab\SLM 2012\BNK2250_2722859_M1.doc

Page 1of 2
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B&K 2250 Unit #7 Microphone Calibration Certificate
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aci Project #14-020

Scanren, lnc.

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP (an ILAC and APLAC signatory)

NVIAG

NVLAP Lab Code: 200625-0

Calibration Certificate N0.27289

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 11/30/2010

Instrumentation used for calibration: N-1504 Norsonic Test System:

Instrument: Microphone Date Calibrated: 10/1/2012 Cal Due:
Model: 4189 Status: Received Sent
Manufacturer:  Briiel & Kjeer In tolerance: X X
Serial number: 2710791 Out of tolerance:
Composed of: See comments:

Contains non-accredited tests: __Yes _X No
Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8

Traceability evidence

Instrument - Manufacturer Description S/N Cal. Date Cal, Lab / Accreditation Cal. Due
4838-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
DS-360-5RS Function Generator 61646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013
34401A-Agilent Technologies |  Digital Voltmeter | MY41022043 | Dec9, 2011 ACR Env. / A2LA Dec 9, 2012
DP| 141-Druck Pressure Indicator 790/00-04 Dec 13, 2010 ACR Env./ AZLA Dec 13, 2012
HMP233-Vaisala Oyj "“::::::n:::"p‘ V3820001 Sep 6,2012 ACR Env./ AZLA Mar 6, 2014

PC Program 1017 Norsonic Calibration software v.5.2 it Scantek, Inc.

Mar 2011
1253-Nersonic Calibrator 28326 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012
1203-Norsonic Preamplifier 14059 Jan 3, 2012 Scantek, Inc./ NVLAP Jan 3, 2013
4180-Bruel&Kjar Microphone 2246115 Nov 21, 2011 NPL-UK / UKAS Nov 21, 2013

Instrumentation and test results are traceable to S| - BIPM through standards maintained by NPL (UK)

and NIST (USA)
Calibrated by: Valer% Authorized signatory: Mariana Buzduga
Signature Signature wr
Date fe/e) [ 26/2 Date to/z [ 2012

Calibration Certificates or Test Reports shall not be reproduced, except in full, without pp | of the lab Y-
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stared as: Z:\Calibration Lab\Mic 2012\B&K4189_2710791_M1.doc Page 10of 2
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B&K 2250 Unit #8 SLM Calibration Certificate

MANUFACTURER'S CERTIFICATE OF CONFORMANCE

We certify that Briel & Kjeer -2250--D00-  Serial No. 3005978
has been tested and passed all production tests, confirming compliance with
the manufacturer's published specification at the date of the test.

The final test has been performed using calibrated equipment, traceable to
National or International Standards or by ratio measurements.

Briel & Kjeer is certified under ISO 9001:2008 assuring that all test data is
retained on file and is available for inspection upon request.

Nazrum 30-apr-2014

Soie ©

Please note that this document ts not a calibration certificate. Torben Bjam
For information on our calibration services please contact your nearest Briel & Kjer office. Vice Pfeﬁidenl, Operations

HEADQUARTERS: Briel & Kjar Sound & Vibration Measurement A/5 « DK-2850 Nasrum - Denmark

. -
B ST
Telephone: +45 7741 2000 - Fax: +45 4580 1405 - www.bksv.com - Info@bksv.com B ruel & Kl a r —"-‘—"‘

Prepolarized Free-field
1/2" Microphone Type 4189

Bruel & Kjzer Calibration Chart

Serial No: 2851039

Open-circuit Sensitivity*, So: -25.8 4B re tVIPa
Equivalent to: 51.6 mviPa
Uncertainty, 95 % confidence level 02 dB

Capacitance: 13.7 pF

Valid At:
Temperature 23 °C
Ambient Static Pressure 101.3 kPa
Relative Humidity 50 %
Frequency 251.2 Hz
Polarization Voltage, external 0o v

Sensitivity Traceable To:
DPLA: Danish Primary Laboratory of Acoustics
NIST: National Institute of Standards and Technology, USA

IEC 61094-4: Type WS2F
Environmental Calibration Conditions:

1025 kPa 23 °C 46 % AH
Procedure: 704215  Date: 10. Dec 2013 Signature: BLE_
"Ko= - 26— 5y Example: Kg=-26-(-26.2)=+02dB
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B&K 2250 Unit #9 SLM Calibration Certificate

MANUFACTURER'S CERTIFICATE OF CONFORMANCE

We certify that Briel & Kjeer -2250--D00-  Serial No. 3006198
has been tested and passed all production tests, confirming compliance with
the manufacturer's published specification at the date of the test.

The final test has been performed using calibrated equipment, traceable to
National or International Standards or by ratio measurements.

Briel & Kjeer is certified under ISO 9001:2008 assuring that all test data is
retained on file and is available for inspection upon request.

Neerum 30-apr-2014

L€

Please note that this document is not a calibration certificate. Tf)rben ngm 1

For information on our calibration services please contact your nearest Briel & Kjar office. Vice Presjdem» Operatlons

HEADQUARTERS: Briiel & Kjmr Sound & Vibration Measurement A/S - DK-2B50 Narum - Denmiark T H s

i el b s Bruel & Kjaer =&~
cal tepresantativ 5 Wk

s and setvice organisations worldwide

Prepolarized Free-field
1/2" Microphone Type 4189

Bruel & Kjar Calibration Chart

Serial No: 2906926

Open-circuit Sensitivity*, Sq: -25.7 dBre 1viPa
Equivalent to: 52.0 mviPa
Uncertainty, 85 % confidence level 0.2 dB

Capacitance: 12.7 pF

Valid At:
Temparature 23 °C
Ambient Static Prassura 101.3 kPa
Ralative Humidity 50 %
Frequency: 251.2 Hz
Polarization Voltage, external o v

Sensitivity Traceable To:
DPLA: Danish Primary Laboratory of Acoustics
NIST: National Institute of Standards and Technology, USA

IEC 61094-4: Type WS 2F
Environmental Calibration Conditions:

98.2 kPa 23 °C 50 % RH
Procedure: 704215 Date: 10. Feb. 2014 Signature: BAL.
*Ko= —26 -5y Examgie: Kg= - 26 - (- 26.2) =+ 0.2dB
ac i 88 October 28, 2014
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B&K 4231 Calibrator Calibration Certificate

I ISO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

Scametw. LR @

NVLAP Lab Code: 200625-0

Calibration Certificate No.30005

N N i

!

| S
, 5:}'& Instrument: Acoustical Calibrator Date Calibrated: 11/7/2013 Col Due: %‘s'ﬁ
‘—"?« Model: 4231 Status: Received Sent -:
i Manufacturer: Briiel and Kjar In tolerance: X X \Sil‘i-'
'\".{.‘} Serial number: 2656414 Out of tolerance: %
% Class (IEC60942): 1 See comments: ':'-\*\ X
Ig.ij.g Barometer type: Contains non-accredited tests: __Yes _X_No \',
U Barometer s/n: 2,
.‘-r.,'i//’ = };v
--’-.:'." Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton )
(o58 Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8 é
ke =
L':E‘: Tested in accordance with the following procedures and standards: %‘}E.',
A\ Calibration of Acoustical Calibrators, Scantek Inc., Rev. 10/1/2010 =
! )
Instrumentation used for calibration: Nor-1504 Norsonic Test System: i)
Z
75 2 Traceability evidence I"‘;‘
f‘.".'l- Instrument - Manufacturer Description S/N Cal. Date Cal, Lab/ A eation Cal. Due \"Iﬂ‘.
-.'\'5§§ 483B-Norsonic SME Cal Unit 25747 Jul 2, 2013 Scantek, Inc./ NVLAP Jul 2, 2014 Wi
= DS-360-5RS Function Generator 61646 Nov 20, 2012 ACR Env./ AZLA Nov 20, 2014 (4. ¢
34401A-Agilent Technologies Digital Voltmeter MY41022043 | Nov 20, 2012 ACR Env. / A2LA Nov 20, 2013 i
DPI 141-Druck Pressure Indicator 790/00-04 Nov 21, 2012 ACR Env./ AZLA Nov 21, 2014 g |

e HMP233-Vaisala Oy) "”"T‘::::‘;::::“"' V3820001 | Sep®,2012 ACR Env./ AZLA Mar 6, 2014 =
L:-'I-'xg 8903A-HP Audio Analyzer 2514A05691 Dec 1, 2010 ACR Env./ A2LA Dec 1, 2013 i
\oo PC Program 1018 Norsonic Callbration software v.5.2 Ngldates Scantek, Inc. ‘ i
g March 2011 i\
IH}_@ 4134-Briiel&Kjer Microphone 906763 Nov 23, 2011 NPL-UK / UKAS Now 23, 2013 &) )
\ S 1203-Norsonic Preamplifier 14059 Jan4,2013 | Scantek, Inc/ NVLAP | Jan4, 2014 i
% Instrumentation and test results are traceable to Sl (International System of Units) through standards 4
_-c'.1§ maintained by NIST (USA) and NPL (UK) Z
-~ Sk
fi o = - S
i.'.-.@ Calibrated by: Vale Juzduga Authorized signatory: Mariana Buzduga N
W - — ;
i\t Signature < ‘/4—"" Signature = =/
Tf.-'-'% Date n/e7/ zl3 Date Ul 3/ 2502 S
W i
i e
_." Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory, =
.,;% This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST, ﬁ}lﬁi.
'."F\f‘u or any agency of the federal government. |
\ :,‘-:_ Document stored as:  Z:\Calibration Lab\Cal 2013\BNK4231_2656414_M1.doc Pagelof2 =
f( u i ",
\, s I S A TN e QTR
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Appendix Il THE ASSESSMENT OF ENVIRONMENTAL NOISE (GENERAL)

Sound Pressure Level

Sound pressure is initially measured in Pascal’s (Pa). Humans can hear several orders of magnitude in
sound pressure levels, so a more convenient scale is used. This scale is known as the decibel (dB) scale,
named after Alexander Graham Bell (telephone guy). It is a base 10 logarithmic scale. When we
measure pressure we typically measure the RMS sound pressure.

2

RMS P
SPL =10log,, 52| = 201log,, ;—MS

2
ref ref

Where: SPL = Sound Pressure Level in dB
Prms = Root Mean Square measured pressure (Pa)
Pres = Reference sound pressure level (Pyes = 2x107° Pa =20 uPa)

This reference sound pressure level is an internationally agreed upon value. It represents the threshold of
human hearing for “typical” people based on numerous testing. It is possible to have a threshold which
is lower than 20 puPa which will result in negative dB levels. As such, zero dB does not mean there is no
sound!

In general, a difference of 1 — 2 dB is the threshold for humans to notice that there has been a change in
sound level. A difference of 3 dB (factor of 2 in acoustical energy) is perceptible and a change of 5 dB
is strongly perceptible. A change of 10 dB is typically considered a factor of 2. This is quite remarkable
when considering that 10 dB is 10-times the acoustical energy!
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Sound pressure
. Sound pressure in pounds
in per square

decibels (dB) inch (PSI)

— Common Sounds

160 —{3X10-! Medium jet engine

_o Large propeller aircraft
14043X10°2 4 1o siren
Riveting and chipping

120-{3X10 -3 Discotheque

- Punch press

' Canning plant
100 3X104 Heavy city traffic;

subway

80-43X10-5 Busy office

60-43X10 -6 Normal speech

-] Private office
- 5 ~7 (Quiet residential
40-43X10-7 neighborhood

20-13x10-8 Whisper

0 3X10-9 Threshold of hearing
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Frequency

The range of frequencies audible to the human ear ranges from approximately 20 Hz to 20 kHz. Within
this range, the human ear does not hear equally at all frequencies. It is not very sensitive to low
frequency sounds, is very sensitive to mid frequency sounds and is slightly less sensitive to high
frequency sounds. Due to the large frequency range of human hearing, the entire spectrum is often
divided into 31 bands, each known as a 1/3 octave band.

The internationally agreed upon center frequencies and upper and lower band limits for the 1/1 (whole
octave) and 1/3 octave bands are as follows:

Whole Octave 1/3 Octave
Lower Band Center Upper Band Lower Band Center Upper Band
Limit Frequency Limit Limit Frequency Limit
11 16 22 14.1 16 17.8
17.8 20 22.4
22.4 25 28.2
22 315 44 28.2 315 35.5
35.5 40 447
447 50 56.2
44 63 88 56.2 63 70.8
70.8 80 89.1
89.1 100 112
88 125 177 112 125 141
141 160 178
178 200 224
177 250 355 224 250 282
282 315 355
355 400 447
355 500 710 447 500 562
562 630 708
708 800 891
710 1000 1420 891 1000 1122
1122 1250 1413
1413 1600 1778
1420 2000 2840 1778 2000 2239
2239 2500 2818
2818 3150 3548
2840 4000 5680 3548 4000 4467
4467 5000 5623
5623 6300 7079
5680 8000 11360 7079 8000 8913
8913 10000 11220
11220 12500 14130
11360 16000 22720 14130 16000 17780
17780 20000 22390
92 October 28, 2014
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Human hearing is most sensitive at approximately 3500 Hz which corresponds to the ¥ wavelength of the
ear canal (approximately 2.5 cm). Because of this range of sensitivity to various frequencies, we
typically apply various weighting networks to the broadband measured sound to more appropriately
account for the way humans hear. By default, the most common weighting network used is the so-called
“A-weighting”. It can be seen in the figure that the low frequency sounds are reduced significantly with

the A-weighting.
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Combination of Sounds

When combining multiple sound sources the general equation is:
SPL;
n

ZSPL, =10log,,| 10 ¥

Examples:
- Two sources of 50 dB each add together to result in 53 dB.

- Three sources of 50 dB each add together to result in 55 dB.
- Ten sources of 50 dB each add together to result in 60 dB.
- One source of 50 dB added to another source of 40 dB results in 50.4 dB

It can be seen that, if multiple similar sources exist, removing or reducing only one source will have little
effect.
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Sound Level Measurements

Over the years a number of methods for measuring and describing environmental noise have been
developed. The most widely used and accepted is the concept of the Energy Equivalent Sound Level
(Leq) Which was developed in the US (1970’s) to characterize noise levels near US Air-force bases. This
is the level of a steady state sound which, for a given period of time, would contain the same energy as
the time varying sound. The concept is that the same amount of annoyance occurs from a sound having
a high level for a short period of time as from a sound at a lower level for a longer period of time.

The Leg is defined as:

1, % 1. P2
L, =10log,, {? [, 10©dT | = 10log,, = [, o7

We must specify the time period over which to measure the sound. i.e. 1-second, 10-seconds, 15-
seconds, 1-minute, 1-day, etc. An L.q is meaningless if there is no time period associated.

In general there a few very common Leq sample durations which are used in describing environmental
noise measurements. These include:

- Leg24 - Measured over a 24-hour period

- LegNight - Measured over the night-time (typically 22:00 — 07:00)

- LegDay - Measured over the day-time (typically 07:00 — 22:00)

- Lpn - Same as Leg24 with a 10 dB penalty added to the night-time
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Statistical Descriptor

Another method of conveying long term noise levels utilizes statistical descriptors. These are calculated
from a cumulative distribution of the sound levels over the entire measurement duration and then

determining the sound level at xx % of the time.

100

920

CUMULATIVE DISTRIBUTION

HISTOGRAM

PERCENTAGE OF TIME EXCEEDED

52 54 56 58 60
SOUND LEVEL (dBA)

Figure 16. 6. Stat_istically processed community noise showing histogram
and cumulative distribution of A weighted sound levels.

Industrial Noise Control, Lewis Bell, Marcel Dekker, Inc. 1994

The most common statistical descriptors are:

Lmin - minimum sound level measured
Loz -sound level that was exceeded only 1% of the time
Lio - sound level that was exceeded only 10% of the time.
- Good measure of intermittent or intrusive noise

- Good measure of Traffic Noise

Lso - sound level that was exceeded 50% of the time (arithmetic average)
- Good to compare to Leq to determine steadiness of noise

Loo  -sound level that was exceeded 90% of the time
- Good indicator of typical “ambient” noise levels

Log  -sound level that was exceeded 99% of the time

Lmax - maximum sound level measured

These descriptors can be used to provide a more detailed analysis of the varying noise climate:
If there is a large difference between the Leq and the Lso (Leq Can never be any lower than the Lsg) then
it can be surmised that one or more short duration, high level sound(s) occurred during the time

period.
If the gap between the Lig and Ly is relatively small (less than 15 — 20 dBA) then it can be surmised

that the noise climate was relatively steady.
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Sound Propagation

In order to understand sound propagation, the nature of the source must first be discussed. In general,
there are three types of sources. These are known as ‘point’, ‘line’, and ‘area’. This discussion will
concentrate on point and line sources since area sources are much more complex and can usually be
approximated by point sources at large distances.

Point Source
As sound radiates from a point source, it dissipates through geometric spreading. The basic relationship
between the sound levels at two distances from a point source is:
r
. SPL,— SPL, = 20|ogm[—2J
rl
Where: SPL; = sound pressure level at location 1, SPL, = sound pressure level at location 2
r; = distance from source to location 1, r, = distance from source to location 2

Thus, the reduction in sound pressure level for a point source radiating in a free field is 6 dB per
doubling of distance. This relationship is independent of reflectivity factors provided they are always
present. Note that this only considers geometric spreading and does not take into account atmospheric
effects. Point sources still have some physical dimension associated with them, and typically do not
radiate sound equally in all directions in all frequencies. The directionality of a source is also highly
dependent on frequency. As frequency increases, directionality increases.

Examples (note no atmospheric absorption):
- A point source measuring 50 dB at 100m will be 44 dB at 200m.
- A point source measuring 50 dB at 100m will be 40.5 dB at 300m.
- A point source measuring 50 dB at 100m will be 38 dB at 400m.
- A point source measuring 50 dB at 100m will be 30 dB at 1000m.

Line Source

A line source is similar to a point source in that it dissipates through geometric spreading. The
difference is that a line source is equivalent to a long line of many point sources. The basic relationship
between the sound levels at two distances from a line source is:

r
SPL, - SPL, = 10log 10[_2}
I‘l
The difference from the point source is that the ‘20’ term in front of the ‘log’ is now only 10. Thus, the
reduction in sound pressure level for a line source radiating in a free field is 3 dB per doubling of
distance.

Examples (note no atmospheric absorption):
- Aline source measuring 50 dB at 100m will be 47 dB at 200m.
- Aline source measuring 50 dB at 100m will be 45 dB at 300m.
- Aline source measuring 50 dB at 100m will be 44 dB at 400m.
- Alline source measuring 50 dB at 100m will be 40 dB at 1000m.
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Atmospheric Absorption

As sound transmits through a medium, there is an attenuation (or dissipation of acoustic energy) which
can be attributed to three mechanisms:

1) Viscous Effects - Dissipation of acoustic energy due to fluid friction which results in
thermodynamically irreversible propagation of sound.

2) Heat Conduction Effects - Heat transfer between high and low temperature regions in the
wave which result in non-adiabatic propagation of the sound.

3) Inter Molecular Energy Interchanges - Molecular energy relaxation effects which result in a
time lag between changes in translational kinetic energy and the energy associated with rotation
and vibration of the molecules.

The following table illustrates the attenuation coefficient of sound at standard pressure (101.325 kPa) in
units of dB/100m.

Temperature | Relative Humidity Frequency (Hz)
°C (%) 125 250 500 1000 2000 4000
20 0.06 0.18 0.37 0.64 1.40 4.40
30 50 0.03 0.10 0.33 0.75 1.30 2.50
90 0.02 0.06 0.24 0.70 1.50 2.60
20 0.07 0.15 0.27 0.62 1.90 6.70
20 50 0.04 0.12 0.28 0.50 1.00 2.80
90 0.02 0.08 0.26 0.56 0.99 2.10
20 0.06 0.11 0.29 0.94 3.20 9.00
10 50 0.04 0.11 0.20 0.41 1.20 4.20
90 0.03 0.10 0.21 0.38 0.81 2.50
20 0.05 0.15 0.50 1.60 3.70 5.70
0 50 0.04 0.08 0.19 0.60 2.10 6.70
90 0.03 0.08 0.15 0.36 1.10 4.10

- As frequency increases, absorption tends to increase

- As Relative Humidity increases, absorption tends to decrease

- There is no direct relationship between absorption and temperature

- The net result of atmospheric absorption is to modify the sound propagation of a point source
from 6 dB/doubling-of-distance to approximately 7 — 8 dB/doubling-of-distance (based on
anecdotal experience)
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Meteorological Effects

There are many meteorological factors which can affect how sound propagates over large distances.
These various phenomena must be considered when trying to determine the relative impact of a noise
source either after installation or during the design stage.

Wind

Can greatly alter the noise climate away from a source depending on direction

Sound levels downwind from a source can be increased due to refraction of sound back down towards
the surface. This is due to the generally higher velocities as altitude increases.

Sound levels upwind from a source can be decreased due to a “bending” of the sound away from the
earth’s surface.

Sound level differences of +10dB are possible depending on severity of wind and distance from
source.

Sound levels crosswind are generally not disturbed by an appreciable amount

Wind tends to generate its own noise, however, and can provide a high degree of masking relative to a
noise source of particular interest.

Temperature

Temperature effects can be similar to wind effects

Typically, the temperature is warmer at ground level than it is at higher elevations.

If there is a very large difference between the ground temperature (very warm) and the air aloft (only
a few hundred meters) then the transmitted sound refracts upward due to the changing speed of sound.
If the air aloft is warmer than the ground temperature (known as an inversion) the resulting higher
speed of sound aloft tends to refract the transmitted sound back down towards the ground. This
essentially works on Snell’s law of reflection and refraction.

Temperature inversions typically happen early in the morning and are most common over large
bodies of water or across river valleys.

Sound level differences of +10dB are possible depending on gradient of temperature and distance
from source.

Rain

Rain does not affect sound propagation by an appreciable amount unless it is very heavy

The larger concern is the noise generated by the rain itself. A heavy rain striking the ground can
cause a significant amount of highly broadband noise. The amount of noise generated is difficult to
predict.

Rain can also affect the output of various noise sources such as vehicle traffic.

Summary

In general, these wind and temperature effects are difficult to predict

Empirical models (based on measured data) have been generated to attempt to account for these
effects.

Environmental noise measurements must be conducted with these effects in mind. Sometimes it is
desired to have completely calm conditions, other times a “worst case” of downwind noise levels are
desired.

.Elll:;i-
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Topographical Effects

Similar to the various atmospheric effects outlined in the previous section, the effect of various

geographical and vegetative factors must also be considered when examining the propagation of noise
over large distances.

Topography

One of the most important factors in sound propagation.

Can provide a natural barrier between source and receiver (i.e. if berm or hill in between).

Can provide a natural amplifier between source and receiver (i.e. large valley in between or hard
reflective surface in between).

Must look at location of topographical features relative to source and receiver to determine
importance (i.e. small berm 1km away from source and 1km away from receiver will make negligible
impact).

Grass

- Can be an effective absorber due to large area covered
- Only effective at low height above ground. Does not affect sound transmitted direct from source
to receiver if there is line of sight.
- Typically less absorption than atmospheric absorption when there is line of sight.
- Approximate rule of thumb based on empirical data is:
Ag =18logo(f)-31  (dB/100m)

Where: Ay is the absorption amount

Trees

Provide absorption due to foliage

Deciduous trees are essentially ineffective in the winter

Absorption depends heavily on density and height of trees

No data found on absorption of various kinds of trees

Large spans of trees are required to obtain even minor amounts of sound reduction

In many cases, trees can provide an effective visual barrier, even if the noise attenuation is negligible.

Source L Receiver

NOTE —dj=d; + da

For calculating 4, and da, the curved path radius may be assumed to be 5 km.

Figure A.1 — Attenuation due to propagation through foliage increases linearly with propagation distance
d; through the foliage

Table A.1 — Attenuation of an octave band of noise due to propagation a distance J; through
dense foliage

Propagation distance d; Nominal midband frequency
Hz
m 63 | 125 250 500 1000 2 000 4 000 8 000
Attenuation, dB
10 < dy < 20 0o | w© 1 1 1 1 2 3
Attenuation, dB/m:
20 = d; = 200 0.02 | 0,03 0,04 0.05 0.08 0.08 0.09 012

Tree/Foliage attenuation from 1SO 9613-2:1996
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Bodies of Water
- Large bodies of water can provide the opposite effect to grass and trees.
- Reflections caused by small incidence angles (grazing) can result in larger sound levels at great
distances (increased reflectivity, Q).
- Typically air temperatures are warmer high aloft since air temperatures near water surface tend to be
more constant. Result is a high probability of temperature inversion.
- Sound levels can “carry” much further.

Snow

- Covers the ground for approximately 1/2 of the year in northern climates.

- Can act as an absorber or reflector (and varying degrees in between).

- Freshly fallen snow can be quite absorptive.

- Snow which has been sitting for a while and hard packed due to wind can be quite reflective.

- Falling snow can be more absorptive than rain, but does not tend to produce its own noise.

- Snow can cover grass which might have provided some means of absorption.

- Typically sound propagates with less impedance in winter due to hard snow on ground and no foliage
on trees/shrubs.
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Appendix 111 SOUND LEVELS OF FAMILIAR NOISE SOURCES

Used with Permission Obtained from the Alberta Energy Regulator (AER) Directive 038 (February 2007)

Source® Sound Level (dBA)
Bedroom of acountryhome . ............. ... . 30
Softwhisperat 1o m ... ... 30
Quiet office or livingroom . ........ .. 40
Moderate rainfall . . ... .. 50
Inside average urbanhome . .......... ... i 50
QUIBL SIIEEL . . .t e 50
Normal conversation at 1 m . ......... .ot 60
NOISY OffiCe . . ... 60
NOISY restaurant . .. ...t e 70
Highway trafficat 15m . ......... ... 75
Loudsingingat 1 m .. ... 75
Tractor at 1o m .. .. .. 78-95
Busy traffic intersection . .. .......... .. .. . 80
Electric typewriter . . ... ... 80
Busorheavytruckat15m........ ... o 88-94
Jackhammer . .. ... 88-98
Loud Shout . . ..o 90
Freighttrainat 15 m . ... ... 95
Modified motorcycle . .. ... 95
Jettakingoffat600 m . ... ... 100
Amplifiedrockmusic......... ... 110
Jettakingoffat60m....... ... ... i 120
AIr-raid SIreN . . o 130

! Cottrell, Tom, 1980, Noise in Alberta, Table 1, p.8, ECA80 - 16/1B4 (Edmonton: Environment Council of Alberta).
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SOUND LEVELS GENERATED BY COMMON APPLIANCES

Used with Permission Obtained from the Alberta Energy Regulator (AER) Directive 038 (February 2007)

Source® Sound level at 3 feet (dBA)
Freezer . . 38-45
Refrigerator . . ... 34-53
Electricheater . .. ... ... o 47
Hair Clipper . ..o 50
Electrictoothbrush . .. ... .. 48-57
Humidifier . . ... ... 41-54
Clothesdryer . ... ... 51-65
AT CONAITIONEr . . ..o 50-67
Electricshaver . . ... 47-68
Water faUCEL . . . oo 62
Hair dryer . .o 58-64
Clotheswasher . . ... 48-73
Dishwasher . .. ... 59-71
Electric can Opener . .. ..o 60-70
FOOd MIXer . . 59-75
Electricknife . . ... o 65-75
Electric knife sharpener . . ... i 72
SEeWINg MAChINg . . ..o 70-74
Vacuumcleaner . . ... 65-80
Food blender . . ... ..o 65-85
Coffeemill ... ... 75-79
Food waste diSPOSer . . .. .ot 69-90
Edger and trimmer . . ... ... 81
Homeshoptools.......... ... e 64-95
Hedge Clippers . . ..o 85
Electric lawn mower . . . ... 80-90

! Reif, Z. F., and Vermeulen, P. J., 1979, “Noise from domestic appliances, construction, and industry,”
Table 1, p.166, in Jones, H. W., ed., Noise in the Human Environment, vol. 2, ECA79-SP/1 (Edmonton:
Environment Council of Alberta).
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Appendix IV DATA REMOVAL

Data Removal Noise Monitoring Location #1

Start Time

End Time

Duration (min)

Reason

8/20/14 22:12

8/20/14 22:13

1

Loud Vehicle Passby

8/20/14 22:23 8/20/14 22:24 Loud Vehicle Passbhy
8/20/14 22:48 8/20/14 22:49 Loud Vehicle Passhy
8/20/14 22:52 8/20/14 22:53 Loud Vehicle Passby
8/20/14 23:02 8/20/14 23:03 Loud Vehicle Passbhy

8/20/14 23:23

8/20/14 23:23

Loud Vehicle Passby

8/21/14 00:16

8/21/14 00:16

Loud Vehicle Passhy

8/21/14 00:20

8/21/14 00:21

Loud Vehicle Passby

8/21/14 00:33

8/21/14 00:33

Loud Vehicle Passby

8/21/14 00:36 8/21/14 00:38 Loud Vehicle Passhy
8/21/14 00:53 8/21/14 00:55 Loud Vehicle Passby
8/21/14 00:55 8/21/14 00:56 Loud Vehicle Passhy
8/21/14 03:01 8/21/14 03:02 Loud Vehicle Passby
8/21/14 03:23 8/21/14 03:24 Loud Vehicle Passbhy
8/21/14 03:41 8/21/14 03:42 Loud Vehicle Passbhy
8/21/14 04:05 8/21/14 04:05 Loud Vehicle Passby
8/21/14 04:06 8/21/14 04:07 Loud Vehicle Passbhy
8/21/14 04:08 8/21/14 04:09 Loud Vehicle Passby
8/21/14 04:18 8/21/14 04:18 Loud Vehicle Passbhy

8/21/14 04:20

8/21/14 04:21

Loud Vehicle Passby

8/21/14 04:30

8/21/14 04:31

Loud Vehicle Passby

8/21/14 04:32 8/21/14 04:34 Loud Vehicle Passbhy
8/21/14 04:35 8/21/14 04:36 Loud Vehicle Passby
8/21/14 04:39 8/21/14 04:39 Loud Vehicle Passbhy
8/21/14 04:42 8/21/14 04:43 Loud Vehicle Passby
8/21/14 04:45 8/21/14 04:46 Loud Vehicle Passbhy
8/21/14 04:47 8/21/14 04:48 Loud Vehicle Passbhy
8/21/14 04:50 8/21/14 04:50 Loud Vehicle Passby
8/21/14 04:52 8/21/14 04:56 Loud Vehicle Passbhy
8/21/14 04:58 8/21/14 05:00 Loud Vehicle Passby
8/21/14 05:02 8/21/14 05:02 Loud Vehicle Passbhy

8/21/14 05:02

8/21/14 05:03

Loud Vehicle Passby

8/21/14 05:04

8/21/14 05:05

Loud Vehicle Passby

8/21/14 05:06

8/21/14 05:07

Loud Vehicle Passhy

8/21/14 05:09

8/21/14 05:12

Loud Vehicle Passby

8/21/14 05:14

8/21/14 05:18

Several Vehicle Passby's

8/21/14 05:21

8/21/14 05:28

Several Vehicle Passby's

8/21/14 05:34

8/21/14 05:34

Several Vehicle Passby's

8/21/14 05:38

8/21/14 05:39

Rrlr|lo|ld|lw|r|kr|r|kRr[Nd|[SMR|NM|IRP[R|lo|lrRr[NM|IRr[R|lolrRr|rRr|Rr[R|r|R|RrR|INMIW|R|IR|RrR|R[R|Rr|[R]|Rr

Several Vehicle Passby's
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #1 Cont.

Start Time

End Time

Duration (min)

Reason

8/21/14 05:43

8/21/14 07:01

78

Morning Rush (Several Vehicles per

minute)

8/21/14 22:09

8/21/14 22:09

Loud Vehicle Passby

8/21/14 22:21

8/21/14 22:22

Loud Vehicle Passby

8/21/14 22:23 8/21/14 22:23 Loud Vehicle Passbhy
8/21/14 22:24 8/21/14 22:25 Loud Vehicle Passby
8/21/14 22:39 8/21/14 22:39 Motorcycle in distant
8/21/14 22:46 8/21/14 22:47 Loud Vehicle Passby
8/21/14 22:51 8/21/14 22:52 Loud Vehicle Passbhy
8/21/14 22:54 8/21/14 22:56 Loud Vehicle Passbhy

8/21/14 23:38

8/21/14 23:39

Loud Vehicle Passby

8/22/14 00:12

8/22/14 00:13

Loud Vehicle Passhy

8/22/14 00:15

8/22/14 00:16

Loud Vehicle Passby

8/22/14 00:52

8/22/14 00:52

Loud Vehicle Passhy

8/22/14 00:53

8/22/14 00:53

Loud Vehicle Passby

8/22/14 03:07

8/22/14 03:08

Loud Vehicle Passby

8/22/14 03:16

8/22/14 03:16

Loud Vehicle Passhy

8/22/14 04:10

8/22/14 04:11

Loud Vehicle Passby

8/22/14 04:16 8/22/14 04:17 Loud Vehicle Passbhy
8/22/14 04:19 8/22/14 04:19 Loud Vehicle Passby
8/22/14 04:23 8/22/14 04:24 Loud Vehicle Passbhy
8/22/14 04:31 8/22/14 04:31 Loud Vehicle Passbhy
8/22/14 04:35 8/22/14 04:35 Loud Vehicle Passby
8/22/14 04:39 8/22/14 04:40 Loud Vehicle Passbhy
8/22/14 04:44 8/22/14 04:47 Loud Vehicle Passby
8/22/14 04:48 8/22/14 04:48 Loud Vehicle Passbhy
8/22/14 04:48 8/22/14 04:49 Loud Vehicle Passby

8/22/14 04:52

8/22/14 04:53

Loud Vehicle Passby

8/22/14 04:59 8/22/14 05:02 Loud Vehicle Passby
8/22/14 05:06 8/22/14 05:06 Loud Vehicle Passby
8/22/14 05:08 8/22/14 05:10 Loud Vehicle Passby

8/22/14 05:12

8/22/14 05:14

Loud Vehicle Passby

8/22/14 05:18

8/22/14 05:19

Loud Vehicle Passhy

Rrlr|lw|lkr|lr|r|kr|Rr|Rr[M|NMRP|w|Rr|[Rr|lo|ld[rR|RrR|Rr|rR|rR|RPr|R|r|rR|o|lr|rR|o|N|R|Rr|o|rRr|Rr|R]|R

8/22/14 05:23 8/22/14 05:24 Loud Vehicle Passbhy
8/22/14 05:25 8/22/14 05:26 Loud Vehicle Passby
8/22/14 05:29 8/22/14 05:30 Loud Vehicle Passby
8/22/14 05:32 8/22/14 05:33 Loud Vehicle Passby
8/22/14 05:38 8/22/14 05:39 Loud Vehicle Passbhy
8/22/14 05:41 8/22/14 05:44 Loud Vehicle Passby
8/22/14 05:45 8/22/14 05:46 Loud Vehicle Passby
8/22/14 05:47 8/22/14 05:48 Loud Vehicle Passbhy
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #1 Cont.

2 I,

acoustical consultants inc

Start Time End Time Duration (min) Reason
8/22/14 05:49 8/22/14 06:59 70 Morning Rush (Several Vehicles per
Minute)
Total Night #1 131
Total Night #2 109
Total Data 240
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #2

Start Time End Time Duration (min) Reason
8/13/14 22:15 8/13/14 22:15 1 Loud Vehicle Passby
8/13/14 22:23 8/13/14 22:24 1 Loud Vehicle Passby
8/13/14 22:24 8/13/14 22:26 2 Loud Vehicle Passby
8/13/14 22:29 8/13/14 22:30 1 Check on Monitor
8/13/14 23:16 8/13/14 23:16 1 Loud Vehicle Passby
8/13/14 23:42 8/13/14 23:42 1 Loud Vehicle Passby
8/13/14 23:56 8/13/14 23:57 0 Loud Vehicle Passby
8/14/14 01:12 8/14/14 01:13 2 Train Passby
8/14/14 01:17 8/14/14 01:18 1 Train Passby
8/14/14 03:14 8/14/14 03:32 18 Rail Activity
8/14/14 05:25 8/14/14 05:26 1 Loud Vehicle Passby
8/14/14 05:29 8/14/14 05:30 1 Loud Vehicle Passby
8/14/14 05:36 8/14/14 07:00 84 (Morning Rush) Several Vehicles Per Minute
8/14/14 23:37 8/14/14 23:37 0 Train Whistle
8/15/14 00:38 8/15/14 00:39 1 Loud Vehicle Passby
8/15/14 00:59 8/15/14 00:59 0 Train Whistle
8/15/14 02:40 8/15/14 02:40 1 Loud Vehicle Passby
8/15/14 02:59 8/15/14 03:00 1 Loud Vehicle Passby
8/15/14 03:09 8/15/14 03:09 0 Train Whistle
8/15/14 03:15 8/15/14 03:15 1 Loud Vehicle Passby
8/15/14 03:17 8/15/14 03:18 1 Loud Vehicle Passby
8/15/14 04:19 8/15/14 04:20 1 Horn
8/15/14 04:24 8/15/14 04:24 1 Horn
8/15/14 04:33 8/15/14 04:50 17 Rail Activity
8/15/14 04:58 8/15/14 04:59 1 Train Whistle
8/15/14 05:27 8/15/14 05:28 1 Loud Vehicle Passby
8/15/14 05:39 8/15/14 05:40 1 Loud Vehicle Passby
8/15/14 05:40 8/15/14 05:41 1 Loud Vehicle Passby
8/15/14 05:57 8/15/14 05:57 1 Loud Vehicle Passby
8/15/14 06:03 8/15/14 06:05 2 Loud Vehicle Passby
8/15/14 06:10 8/15/14 07:00 49 (Morning Rush) Several Vehicles Per Minute

Total Night #1 115
Total Night #2 81
Total Data 196
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #3

Start Time

End Time

Duration (min)

Reason

8/13/14 22:31

8/13/14 22:31

1

Loud Vehicle Passby

8/13/14 22:39

8/13/14 22:40

Loud Vehicle Passby

8/13/14 23:17

8/13/14 23:18

Loud Vehicle Passby

8/14/14 00:00

8/14/14 00:01

Loud Vehicle Passby

8/14/14 00:03

8/14/14 00:04

Loud Vehicle Passby

8/14/14 00:10

8/14/14 00:10

Loud Vehicle Passby

8/14/14 01:04

8/14/14 01:04

Aircraft Flyover

8/14/14 01:06

8/14/14 01:07

Train Passby

8/14/14 01:12

8/14/14 01:13

Train Passby

8/14/14 01:17

8/14/14 01:18

Train Passby

8/14/14 01:21 8/14/14 01:23 Train Passhy
8/14/14 01:30 8/14/14 01:31 Train Passby
8/14/14 01:41 8/14/14 01:43 Train Passbhy
8/14/14 01:44 8/14/14 01:46 Train Passby
8/14/14 02:37 8/14/14 02:38 Train Passhy
8/14/14 02:42 8/14/14 02:44 Train Passby
8/14/14 02:45 8/14/14 02:46 Loud Vehicle Passby
8/14/14 02:47 8/14/14 02:55 Train Passhy
8/14/14 03:19 8/14/14 03:20 Train Passby
8/14/14 03:31 8/14/14 03:32 Train Passhy
8/14/14 03:36 8/14/14 03:37 Train Passby
8/14/14 03:53 8/14/14 03:55 Train Passhy
8/14/14 04:46 8/14/14 04:47 Loud Vehicle Passhy
8/14/14 05:24 8/14/14 05:25 Loud Vehicle Passby
8/14/14 05:29 8/14/14 05:30 Loud Vehicle Passhy
8/14/14 05:31 8/14/14 05:32 Loud Vehicle Passby
8/14/14 05:37 8/14/14 05:39 Loud Vehicle Passhy
8/14/14 05:40 8/14/14 05:41 Loud Vehicle Passby
8/14/14 05:45 8/14/14 05:46 Loud Vehicle Passby
8/14/14 05:55 8/14/14 05:56 Loud Vehicle Passhy
8/14/14 05:59 8/14/14 06:00 Loud Vehicle Passby
8/14/14 06:05 8/14/14 06:05 Loud Vehicle Passhy

8/14/14 06:07

8/14/14 06:10

Loud Vehicle Passby

8/14/14 06:14

8/14/14 06:15

Loud Vehicle Passby

8/14/14 06:18

8/14/14 06:19

Loud Vehicle Passby

8/14/14 06:19

8/14/14 06:20

Loud Vehicle Passby

RPlkRrlRPr[RP|RP|RP|RP|lW|R|[RP[NM|RP|RP|RP|R|[R|[RPR|RP|N|RP|Rr|R|lo[R|NM|RP|NMN|IN|R[NI[RP[RPR|RPR|O|lRP|R|R|[R]|RFR

8/14/14 06:26 8/14/14 06:26 Loud Vehicle Passhy
8/14/14 06:31 8/14/14 06:32 Loud Vehicle Passby
8/14/14 06:41 8/14/14 06:42 Loud Vehicle Passhy
8/14/14 06:45 8/14/14 06:46 Loud Vehicle Passby
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #3 Cont.

Start Time End Time Duration (min) Reason
8/14/14 06:47 8/14/14 06:48 1 Loud Vehicle Passby
8/14/14 06:52 8/14/14 06:53 Loud Vehicle Passby
8/14/14 06:54 8/14/14 06:56 Loud Vehicle Passby

8/14/14 06:58

8/14/14 06:59

Loud Vehicle Passby

8/14/14 07:00

8/14/14 07:00

Loud Vehicle Passby

8/14/14 22:43 8/14/14 22:44 Loud Vehicle Passhy
8/14/14 23:37 8/14/14 23:38 Train Passby
8/14/14 23:41 8/14/14 23:47 Train Passbhy
8/15/14 00:41 8/15/14 00:46 Train Passby
8/15/14 00:49 8/15/14 00:54 Train Passhy
8/15/14 00:59 8/15/14 01:00 Train Passhy
8/15/14 02:36 8/15/14 02:38 Train Passby
8/15/14 03:09 8/15/14 03:10 Train Passbhy
8/15/14 03:30 8/15/14 03:33 Train Passby
8/15/14 04:45 8/15/14 04:46 Train Passhy

8/15/14 04:50

8/15/14 04:52

Train Passby

8/15/14 04:57

8/15/14 04:59

Train Passby

8/15/14 05:20 8/15/14 05:21 Train Passhy

8/15/14 05:24 8/15/14 05:26 Loud Vehicle Passby
8/15/14 05:33 8/15/14 05:34 Loud Vehicle Passhy
8/15/14 05:45 8/15/14 05:45 Loud Vehicle Passby
8/15/14 05:50 8/15/14 05:52 Train Passhy

8/15/14 05:52 8/15/14 05:53 Loud Vehicle Passhy
8/15/14 05:55 8/15/14 05:57 Loud Vehicle Passby
8/15/14 06:05 8/15/14 06:06 Loud Vehicle Passhy

8/15/14 06:09

8/15/14 06:10

Loud Vehicle Passby

8/15/14 06:12

8/15/14 06:13

Loud Vehicle Passby

8/15/14 06:14

8/15/14 06:16

Train Passby

8/15/14 06:17

8/15/14 06:18

Loud Vehicle Passby

RPlRr|Rr|N|RP|R[R[NM[RP|RP|Rr|Rr|R[NM[RP[R|INM|INMINMN[NR[w[RP|NM|INM|MIM|[O[R[R|R]|RLR|IN|PR
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8/15/14 06:20 8/15/14 06:21 Loud Vehicle Passhy
8/15/14 06:36 8/15/14 06:37 Loud Vehicle Passby
8/15/14 06:43 8/15/14 06:44 Loud Vehicle Passhy
8/15/14 06:47 8/15/14 06:48 Loud Vehicle Passby
8/15/14 06:54 8/15/14 06:55 Loud Vehicle Passhy
8/15/14 06:57 8/15/14 06:58 Loud Vehicle Passhy

Total Night #1 55

Total Night #2 53

Total Data 109
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #4

Start Time End Time Duration (min) Reason

6/16/14 23:29 6/16/14 23:30 1 Train Whistle
6/17/14 00:23 6/17/14 00:25 1 Whistle from other equipment
6/17/14 00:32 6/17/14 00:33 1 Train Whistle
6/17/14 00:53 6/17/14 00:55 2 Helicopter
6/17/14 01:54 6/17/14 01:55 1 Train Whistle
6/17/14 02:43 6/17/14 02:44 1 Aircraft Flyover
6/17/14 04:17 6/17/14 04:20 2 Train Passby
6/17/14 04:25 6/17/14 04:26 1 Train Passbhy
6/17/14 05:23 6/17/14 05:23 0 Train Whistle
6/17/14 05:59 6/17/14 06:00 1 Excessive Bird Noise
6/25/14 23:23 6/25/14 23:23 0 Aircraft Flyover
6/26/14 03:51 6/26/14 03:55 4 Train Passby
6/26/14 05:56 6/26/14 05:58 2 Train Passhy
6/26/14 06:16 6/26/14 06:17 1 Train Passby
6/26/14 06:32 6/26/14 06:34 1 Train Passhy

Total Night #1 13

Total Night #2 8

Total Data 21
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #5

Start Time End Time Duration (min) Reason
8/13/14 22:24 8/13/14 22:25 1 Loud Vehicle Passhy
8/13/14 22:50 8/13/14 22:52 Check on monitor
8/13/14 22:52 8/13/14 22:55 Check on monitor
8/14/14 02:45 8/14/14 02:46 Loud Vehicle Passby

8/14/14 02:53

8/14/14 02:54

Loud Vehicle Passby

8/14/14 05:07 8/14/14 05:13 Loud Vehicle Passhy
8/14/14 05:22 8/14/14 05:22 Loud Vehicle Passby
8/14/14 05:25 8/14/14 05:26 Loud Vehicle Passhy
8/14/14 05:26 8/14/14 05:28 Loud Vehicle Passby
8/14/14 05:28 8/14/14 05:32 Loud Vehicle Passhy
8/14/14 05:32 8/14/14 05:35 Loud Vehicle Passhy
8/14/14 05:41 8/14/14 05:44 Loud Vehicle Passby

8/14/14 06:13

8/14/14 06:18

Loud Vehicle Passby

8/14/14 06:19

8/14/14 06:21

Loud Vehicle Passby

8/14/14 06:24

8/14/14 06:25

Loud Vehicle Passby

8/14/14 06:34

8/14/14 06:35

Loud Vehicle Passby

8/14/14 06:40 8/14/14 06:41 Loud Vehicle Passby
8/14/14 06:42 8/14/14 06:43 Loud Vehicle Passhy
8/14/14 06:48 8/14/14 06:49 Loud Vehicle Passby
8/14/14 06:53 8/14/14 06:54 Loud Vehicle Passhy

8/14/14 22:12

8/14/14 22:13

Loud Vehicle Passby

8/14/14 23:18

8/14/14 23:19

Loud Vehicle Passby

8/14/14 23:21 8/14/14 23:22 Loud Vehicle Passhy
8/14/14 23:45 8/14/14 23:46 Loud Vehicle Passby
8/15/14 03:34 8/15/14 03:36 Loud Vehicle Passhy
8/15/14 04:42 8/15/14 04:44 Train Passby

8/15/14 05:24 8/15/14 05:24 Loud Vehicle Passhy

8/15/14 05:28

8/15/14 05:29

Loud Vehicle Passby

8/15/14 05:37

8/15/14 05:37

Loud Vehicle Passby

[ e e e N N e G G G R R R R R S T N B SN S B S A B e N BN B ROV B N
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8/15/14 05:45 8/15/14 05:46 Loud Vehicle Passby
8/15/14 05:51 8/15/14 05:51 Loud Vehicle Passby
8/15/14 05:52 8/15/14 05:52 Loud Vehicle Passby
8/15/14 06:26 8/15/14 06:27 Loud Vehicle Passby
8/15/14 06:47 8/15/14 06:47 Loud Vehicle Passby
8/15/14 06:57 8/15/14 06:57 Loud Vehicle Passby

Total Night #1 39

Total Night #2 17

Total Data 56
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #6

2 I,

Start Time End Time Duration (min) Reason
8/13/14 22:28 8/13/14 22:30 2 Coyotes Howling
8/13/14 23:17 8/13/14 23:25 8 Site Visit
8/13/14 23:45 8/13/14 23:47 2 Vehicle Honking Horn
8/13/14 23:48 8/13/14 23:49 2 Loud Vehicle Passhy
8/14/14 05:49 8/14/14 05:49 1 Loud Vehicle Passby
8/14/14 06:23 8/14/14 06:25 2 Loud Vehicle Passhy
8/14/14 06:27 8/14/14 06:29 1 Loud Vehicle Passby
8/14/14 06:42 8/14/14 06:44 2 Loud Vehicle Passhy
8/14/14 06:55 8/14/14 06:56 1 Loud Vehicle Passhy
8/14/14 06:59 8/14/14 06:59 0 Loud Vehicle Passhy
8/14/14 07:00 8/14/14 07:00 0 Loud Vehicle Passhy
8/14/14 22:53 8/14/14 23:00 7 Site Visit
8/14/14 23:00 8/14/14 23:03 3 Site Visit
8/14/14 23:41 8/14/14 23:43 2 Loud Vehicle Passby
8/15/14 06:28 8/15/14 06:29 1 Loud Vehicle Passhy
8/15/14 06:35 8/15/14 06:36 1 Loud Vehicle Passby
8/15/14 06:44 8/15/14 06:45 1 Loud Vehicle Passby
8/15/14 06:50 8/15/14 06:51 1 Loud Vehicle Passhy

Total Night #1 20

Total Night #2 16

Total Data 37
112
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #8

Start Time End Time Duration (min) Reason
8/13/14 22:22 8/13/14 22:23 1 Train Passby
8/13/14 22:31 8/13/14 22:32 Train Passby
8/13/14 23:46 8/13/14 23:48 Abnormal Machine noise

8/13/14 23:51

8/13/14 23:57

Monitor Check

8/14/14 00:32

8/14/14 00:32

Train Passby

8/14/14 01:43 8/14/14 01:46 Loud Vehicle Passby
8/14/14 02:35 8/14/14 02:35 Train Passby
8/14/14 02:45 8/14/14 02:46 Train Passby
8/14/14 04:20 8/14/14 04:20 Aircraft Flyover
8/14/14 05:53 8/14/14 05:53 Excessive Bird Noise
8/14/14 06:44 8/14/14 06:45 Loud Vehicle Passby
8/14/14 22:12 8/14/14 22:12 Train Passby
8/14/14 22:24 8/14/14 22:30 Check on monitor
8/14/14 22:35 8/14/14 22:35 Train Passby
8/15/14 02:41 8/15/14 02:45 Train Passby

8/15/14 03:03

8/15/14 03:04

Train Passby

8/15/14 03:10

8/15/14 03:11

Train Passby

8/15/14 03:30

8/15/14 03:31

Train Passby

8/15/14 03:35

8/15/14 03:35

Train Passby

8/15/14 04:10

8/15/14 04:11

Loud Vehicle Passhy

8/15/14 04:12

8/15/14 04:12

Loud Vehicle Passby

wlkr|lkRr|P|RPr|RPr|R|[dM[RP|lO|RP|Rr|R|Oo|lrR|[O|[M]|O|lO|N|R
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8/15/14 06:35 8/15/14 06:37 Excessive Bird Noise
8/15/14 06:43 8/15/14 06:59 16 Excessive Bird Noise
8/15/14 06:59 8/15/14 06:59 0 Excessive Bird Noise
Total Night #1 16
Total Night #2 35
Total Data 51
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #9

Start Time

End Time

Duration (min)

Reason

8/20/14 22:17

8/20/14 22:18

1

Loud Vehicle Passby

8/20/14 22:36

8/20/14 22:36

Train Passby

8/20/14 22:50

8/20/14 22:55

Train Passby

8/20/14 22:58

8/20/14 22:58

Train Passby

8/20/14 23:03

8/20/14 23:04

Train Passby

8/20/14 23:08

8/20/14 23:15

Train Passby

8/20/14 23:17

8/20/14 23:17

Train Passby

8/20/14 23:18

8/20/14 23:18

Train Passby

8/20/14 23:21

8/20/14 23:22

Train Passby

8/20/14 23:24 8/20/14 23:29 Train Passhy
8/20/14 23:41 8/20/14 23:42 Monitor Check
8/20/14 23:45 8/20/14 23:46 Monitor Check
8/20/14 23:55 8/20/14 23:56 Train Passbhy
8/20/14 23:57 8/20/14 23:58 Train Passby
8/20/14 23:59 8/21/14 00:00 Train Passhy

8/21/14 00:02

8/21/14 00:03

Train Passby

8/21/14 00:04

8/21/14 00:05

Train Passby

AlO|(bM|FRP|IFP|IFP[INMNMNINMNINIFP|IFRP|IFP|FP|[FRP|IP|IN OO|RP|OC|]O|(N[(N|F]|]O|O

2 I,

8/21/14 00:36 8/21/14 00:38 Train Passhy
8/21/14 00:39 8/21/14 00:41 Train Passby
8/21/14 00:46 8/21/14 00:48 Train Passhy
8/21/14 00:52 8/21/14 00:53 Train Passby
8/21/14 01:00 8/21/14 01:02 Train Passhy
8/21/14 01:34 8/21/14 01:35 Train Passhy
8/21/14 01:37 8/21/14 01:40 Train Passby
8/21/14 01:40 8/21/14 01:46 Train Passhy
8/21/14 01:46 8/21/14 01:50 Train Passby
8/21/14 01:51 8/21/14 02:01 11 Train Passbhy
8/21/14 02:02 8/21/14 02:06 4 Train Passby
8/21/14 02:23 8/21/14 02:37 14 Train Passby
8/21/14 03:47 8/21/14 03:48 1 Train Passhy
8/21/14 03:49 8/21/14 03:53 3 Train Passby
8/21/14 03:56 8/21/14 03:58 2 Train Passhy
8/21/14 03:59 8/21/14 04:07 8 Train Passby
8/21/14 04:49 8/21/14 04:50 1 Loud Vehicle Passhy
8/21/14 04:56 8/21/14 05:05 10 Loud Vehicle Passhy
8/21/14 05:16 8/21/14 05:19 3 Train Passby
8/21/14 05:24 8/21/14 05:25 1 Loud Vehicle Passhy
8/21/14 05:46 8/21/14 05:48 2 Train Passby
8/21/14 06:02 8/21/14 06:03 1 Loud Vehicle Passhy
8/21/14 06:12 8/21/14 06:14 2 Loud Vehicle Passby
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #9 Cont.

Start Time

End Time

Duration (min)

Reason

8/21/14 06:15

8/21/14 06:15

1

Loud Vehicle Passby

8/21/14 06:16

8/21/14 06:16

Loud Vehicle Passby

8/21/14 06:18

8/21/14 06:20

Loud Vehicle Passby

8/21/14 06:39

8/21/14 06:40

Train Passby

8/21/14 22:01

8/21/14 22:02

Train Passby

8/21/14 22:24 8/21/14 22:25 Train Passhy
8/21/14 22:30 8/21/14 22:32 Train Passby
8/21/14 22:36 8/21/14 22:37 Train Passbhy
8/21/14 22:43 8/21/14 22:44 Loud Vehicle Passby
8/21/14 23:02 8/21/14 23:08 Monitor Check
8/21/14 23:21 8/21/14 23:22 Loud Vehicle Passhy
8/21/14 23:31 8/21/14 23:34 Loud Vehicle Passby
8/21/14 23:48 8/21/14 23:50 Loud Vehicle Passhy
8/22/14 00:11 8/22/14 00:15 Train Passby
8/22/14 00:17 8/22/14 00:20 Train Passhy

8/22/14 00:21

8/22/14 00:22

Train Passby

8/22/14 00:32

8/22/14 00:33

Train Passby

8/22/14 00:38 8/22/14 00:39 Train Passhy
8/22/14 00:52 8/22/14 00:57 Train Passby
8/22/14 01:01 8/22/14 01:01 Loud Vehicle Passhy
8/22/14 01:26 8/22/14 01:27 Loud Vehicle Passby
8/22/14 02:26 8/22/14 02:27 Train Passhy
8/22/14 02:30 8/22/14 02:31 Train Passhy
8/22/14 02:33 8/22/14 02:34 Train Passby
8/22/14 02:38 8/22/14 02:38 Train Passhy
8/22/14 02:41 8/22/14 02:46 Train Passby
8/22/14 03:08 8/22/14 03:11 Train Passhy
8/22/14 04:48 8/22/14 04:49 Train Passby

8/22/14 04:52

8/22/14 04:58

Train Passby

8/22/14 05:13

8/22/14 05:14

Train Passby

8/22/14 05:22

8/22/14 05:23

Train Passby

8/22/14 05:52 8/22/14 05:53 Loud Vehicle Passby
8/22/14 05:55 8/22/14 05:56 Loud Vehicle Passby
8/22/14 06:04 8/22/14 06:05 Train Passby

8/22/14 06:16

8/22/14 06:16

Train Passby

8/22/14 06:17

8/22/14 06:20

Train Passby

8/22/14 06:22 8/22/14 06:23 Loud Vehicle Passby
8/22/14 06:26 8/22/14 06:27 Train Passby
8/22/14 06:27 8/22/14 06:28 Loud Vehicle Passby

8/22/14 06:28

8/22/14 06:31

W lkrlRrP[P|lw|lRr|RPr|R|R|[R|[RPR|lo|r|INMV|O|R|[R|RP|O|lrR|RPR|lO|R|[R|RP|lw|lO|NMN]|W|[NMN[Oo|R|NMN|N|R|[R[NM[N]|R

Loud Vehicle Passby
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #9 Cont.

2 I,

acoustical consultants inc

Start Time End Time Duration (min) Reason
8/22/14 06:37 8/22/14 06:40 3 Loud Vehicle Passby
8/22/14 06:40 8/22/14 06:47 7 Loud Vehicle Passby
8/22/14 06:49 8/22/14 06:51 2 Train Passby
8/22/14 06:54 8/22/14 06:56 3 Loud Vehicle Passby
Total Night #1 21
Total Night #2 28
Total Data 49
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #10

Start Time End Time Duration (min) Reason
8/20/14 21:31 8/20/14 21:31 0 Aircraft Flyover
8/20/14 22:00 8/20/14 22:01 Train Passby
8/20/14 22:02 8/20/14 22:03 Train Passby

8/20/14 22:14

8/20/14 22:15

Loud Vehicle Passby

8/20/14 22:16

8/20/14 22:18

Train Passby

8/20/14 22:18

8/20/14 22:19

Loud Vehicle Passby

8/20/14 22:26

8/20/14 22:26

Loud Vehicle Passby

8/20/14 22:44

8/20/14 22:45

Loud Vehicle Passby

8/20/14 22:48

8/20/14 22:48

Loud Vehicle Passby

8/20/14 22:59

8/20/14 22:59

Loud Vehicle Passby

8/20/14 23:06

8/20/14 23:07

Loud Vehicle Passby

8/20/14 23:11

8/20/14 23:12

Loud Vehicle Passby

8/20/14 23:14

8/20/14 23:15

Monitor Check

8/20/14 23:29

8/20/14 23:29

Loud Vehicle Passby

8/20/14 23:30

8/20/14 23:30

Loud Vehicle Passby

8/20/14 23:31

8/20/14 23:32

Loud Vehicle Passby

8/20/14 23:47

8/20/14 23:47

Loud Vehicle Passby

8/20/14 23:58

8/21/14 00:00

Loud Vehicle Passby

8/21/14 00:02

8/21/14 00:05

Loud Vehicle Passby

8/21/14 00:19

8/21/14 00:19

Loud Vehicle Passby

8/21/14 00:39

8/21/14 00:41

Loud Vehicle Passby

8/21/14 00:49

8/21/14 00:50

Train Passby

8/21/14 00:58

8/21/14 00:59

Loud Vehicle Passby

8/21/14 01:09

8/21/14 01:10

Loud Vehicle Passby

8/21/14 01:17

8/21/14 01:18

Loud Vehicle Passby

8/21/14 01:37

8/21/14 01:38

Loud Vehicle Passby

8/21/14 01:59

8/21/14 01:59

Loud Vehicle Passby

8/21/14 02:32

8/21/14 02:35

Train Passby

8/21/14 03:22

8/21/14 03:24

Loud Vehicle Passby

8/21/14 03:51

8/21/14 03:52

Loud Vehicle Passby

8/21/14 03:55

8/21/14 03:55

Loud Vehicle Passby

8/21/14 04:00 8/21/14 04:02 Loud Vehicle Passby
8/21/14 04:02 8/21/14 04:06 Train Passby

8/21/14 04:15 8/21/14 04:17 Loud Vehicle Passhy
8/21/14 04:23 8/21/14 04:23 Train Passhy

8/21/14 04:25 8/21/14 04:26 Loud Vehicle Passby
8/21/14 04:32 8/21/14 04:33 Loud Vehicle Passby
8/21/14 04:34 8/21/14 04:37 Loud Vehicle Passby
8/21/14 04:39 8/21/14 04:45 Loud Vehicle Passby

8/21/14 04:54

8/21/14 04:59

glolw|(r|lkr|lr|lRr|sINMNIRP[RP|IRP|lw|lRr|IN|IRPRIRP|RPR|lO|INMN|RP|lw|NM|[Oo|lR|o|lo|rRr|R|IRIR|RP|RP|RP|RP|IN|IRP[IN]F

Train Passby
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #10 Cont.

Start Time End Time Duration (min) Reason
8/21/14 05:10 8/21/14 05:11 1 Loud Vehicle Passhy
8/21/14 05:15 8/21/14 05:21 6 Loud Vehicle Passby
8/21/14 05:24 | 8/21/14 07:01 98 (Momning Rush) Several Vehicles Per
Minute
8/21/14 22:02 8/21/14 22:05 Loud Vehicle Passhy

8/21/14 22:12

8/21/14 22:13

Loud Vehicle Passby

8/21/14 22:17

8/21/14 22:18

Loud Vehicle Passby

8/21/14 22:19

8/21/14 22:20

Loud Vehicle Passby

8/21/14 22:25

8/21/14 22:27

Loud Vehicle Passby

8/21/14 22:33 8/21/14 22:34 Loud Vehicle Passby
8/21/14 22:38 8/21/14 22:38 Loud Vehicle Passby
8/21/14 22:41 8/21/14 22:41 Loud Vehicle Passby
8/21/14 22:43 8/21/14 22:43 Loud Vehicle Passby
8/21/14 22:48 8/21/14 22:49 Monitor Check

8/21/14 22:56

8/21/14 22:57

Loud Vehicle Passby

8/21/14 23:02

8/21/14 23:03

Loud Vehicle Passby

8/21/14 23:26

8/21/14 23:26

Loud Vehicle Passby

8/21/14 23:30

8/21/14 23:31

Loud Vehicle Passby

8/21/14 23:39

8/21/14 23:40

Loud Vehicle Passby

8/22/14 00:11

8/22/14 00:12

Train Passby

8/22/14 00:19

8/22/14 00:20

Loud Vehicle Passby

8/22/14 00:32

8/22/14 00:33

Loud Vehicle Passby

8/22/14 00:38

8/22/14 00:39

Loud Vehicle Passby

8/22/14 00:51

8/22/14 00:53

Loud Vehicle Passby

8/22/14 01:01

8/22/14 01:02

Loud Vehicle Passby

8/22/14 01:08

8/22/14 01:09

Train Passby

8/22/14 01:17

8/22/14 01:18

Loud Vehicle Passby

8/22/14 01:34

8/22/14 01:35

Loud Vehicle Passby

8/22/14 02:33 8/22/14 02:34 Train Passby
8/22/14 02:38 8/22/14 02:39 Train Passby
8/22/14 03:01 8/22/14 03:01 Train Passby

8/22/14 03:07

8/22/14 03:08

Loud Vehicle Passby

8/22/14 03:11

8/22/14 03:12

Loud Vehicle Passby

8/22/14 03:24

8/22/14 03:24

Train Passby

8/22/14 03:34

8/22/14 03:34

Train Passby

8/22/14 03:43

8/22/14 03:44

Loud Vehicle Passby

8/22/14 03:51

8/22/14 03:52

Loud Vehicle Passby

8/22/14 03:55

8/22/14 03:56

Loud Vehicle Passby

8/22/14 04:02

8/22/14 04:03

Loud Vehicle Passby

8/22/14 04:15

8/22/14 04:16

Loud Vehicle Passby

8/22/14 04:17

8/22/14 04:18

G R R R R R N R R = A S R T S R R R = R R T R R R

Loud Vehicle Passby
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #10 Cont.

Start Time End Time Duration (min) Reason
8/22/14 04:21 8/22/14 04:22 1 Loud Vehicle Passby
8/22/14 04:25 8/22/14 04:25 0 Loud Vehicle Passby
8/22/14 04:28 8/22/14 04:28 1 Loud Vehicle Passby
8/22/14 04:29 8/22/14 04:32 3 Loud Vehicle Passby
8/22/14 04:33 8/22/14 04:34 1 Loud Vehicle Passby
8/22/14 04:35 8/22/14 04:35 1 Loud Vehicle Passby
8/22/14 04:37 8/22/14 04:38 1 Loud Vehicle Passby
8/22/14 04:39 8/22/14 04:40 1 Loud Vehicle Passby
8/22/14 04:45 8/22/14 04:46 1 Loud Vehicle Passby
8/22/14 04:50 8/22/14 04:52 2 Loud Vehicle Passby
8/22/14 04:54 8/22/14 04:55 1 Loud Vehicle Passby
8/22/14 05:00 8/22/14 05:00 1 Loud Vehicle Passby
8/22/14 05:12 8/22/14 05:13 1 Loud Vehicle Passby
8/22/14 05:13 8/22/14 05:14 1 Loud Vehicle Passby
8/22/14 05:19 8/22/14 05:20 1 Loud Vehicle Passby
8/22/14 05:21 8/22/14 05:21 1 Loud Vehicle Passby
8/22/14 05:23 8/22/14 05:24 1 Loud Vehicle Passby
8/22/14 05:29 8/22/14 05:29 1 Loud Vehicle Passby
8/22/14 05:31 | 8/22/14 07:00 89 Morning Rush ,\(Af’:;’g)e" Vehicles per

Total Night #1 171

Total Night #2 148

Total Data 319
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #11

Start Time End Time Duration (min) Reason
8/13/14 22:20 8/13/14 22:35 14 Train Passby
8/13/14 22:51 8/13/14 22:57 Train Passby
8/13/14 23:02 8/13/14 23:09 Train Passby

8/13/14 23:13

8/13/14 23:19

Loud Vehicle Passhy

8/13/14 23:45

8/13/14 23:48

Train Passby

8/13/14 23:58 8/14/14 00:02 Monitor Check
8/14/14 00:31 8/14/14 00:32 Train Passby
8/14/14 00:35 8/14/14 00:37 Train Passbhy
8/14/14 00:43 8/14/14 00:51 Train Passby
8/14/14 01:31 8/14/14 01:35 Train Passbhy
8/14/14 01:36 8/14/14 01:41 Train Passbhy

8/14/14 01:48

8/14/14 01:50

Loud Vehicle Passhy

8/14/14 01:50

8/14/14 01:55

Train Passby

8/14/14 01:56

8/14/14 01:57

Train Passby

8/14/14 02:02

8/14/14 02:03

Train Passby

8/14/14 02:07

8/14/14 02:13

Train Passby

8/14/14 02:34

8/14/14 02:40

Train Passby

8/14/14 02:45 8/14/14 02:47 Train Passbhy

8/14/14 02:52 8/14/14 02:55 Train Passby

8/14/14 04:57 8/14/14 04:59 Loud Vehicle Passhy
8/14/14 05:32 8/14/14 05:33 Loud Vehicle Passby
8/14/14 05:40 8/14/14 05:41 Loud Vehicle Passhy
8/14/14 05:42 8/14/14 05:45 Loud Vehicle Passhy
8/14/14 05:56 8/14/14 05:57 Loud Vehicle Passby
8/14/14 06:02 8/14/14 06:03 Loud Vehicle Passhy

8/14/14 06:09

8/14/14 06:10

Loud Vehicle Passby

8/14/14 06:28

8/14/14 06:29

Loud Vehicle Passby

8/14/14 06:30

8/14/14 06:31

Loud Vehicle Passhy

8/14/14 06:36

8/14/14 06:37

Loud Vehicle Passby

8/14/14 06:39 8/14/14 06:39 Loud Vehicle Passby
8/14/14 06:43 8/14/14 06:44 Loud Vehicle Passby
8/14/14 06:45 8/14/14 06:46 Loud Vehicle Passby

8/14/14 06:46

8/14/14 06:47

Loud Vehicle Passhy

8/14/14 06:51

8/14/14 06:53

Loud Vehicle Passby

8/14/14 06:53

8/14/14 06:54

Loud Vehicle Passby

8/14/14 06:54

8/14/14 07:00

Loud Vehicle Passby

8/14/14 22:11

8/14/14 22:13

Loud Vehicle Passby

8/14/14 22:16

8/14/14 22:23

Monitor Check

8/14/14 22:25

8/14/14 22:26

Train Passby

8/14/14 22:34

8/14/14 22:36

NP, | N[O |IN|RP|PRP[FRP[FP|[P|IP|IP|IRP[P[P[OW|RP]|P|INWfWIO|O | MMM OINMNM[fO|lO]|O|N|(FRP[O[W|O|N|O
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #11 Cont.

2 I,

Start Time End Time Duration (min) Reason
8/14/14 22:39 8/14/14 22:39 1 Train Passbhy
8/14/14 23:07 8/14/14 23:10 3 Train Passby
8/15/14 00:27 8/15/14 00:35 8 Train Passbhy
8/15/14 00:53 8/15/14 00:55 2 Train Passby
8/15/14 01:01 8/15/14 01:04 3 Train Passby
8/15/14 01:44 8/15/14 01:46 2 Loud Vehicle Passhy
8/15/14 02:57 8/15/14 03:08 12 Train Passby
8/15/14 03:35 8/15/14 03:35 1 Train Passbhy
8/15/14 03:37 8/15/14 03:45 8 Train Passby
8/15/14 03:57 8/15/14 04:05 8 Train Passbhy
8/15/14 04:15 8/15/14 04:16 2 Loud Vehicle Passhy
8/15/14 04:17 8/15/14 04:23 7 Train Passby
8/15/14 04:26 8/15/14 04:58 32 Train Passbhy
8/15/14 06:06 8/15/14 06:07 1 Loud Vehicle Passby
8/15/14 06:08 8/15/14 06:10 2 Loud Vehicle Passhy
8/15/14 06:20 8/15/14 07:02 42 Non-typical Activities

Total Night #1 117

Total Night #2 146

Total Data 263
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #12 (First Monitoring Period)

Start Time End Time Duration (min) Reason
8/13/14 22:14 8/13/14 22:16 3 Train Passhy
8/13/14 22:19 8/13/14 22:38 20 Train Passby
8/13/14 23:01 8/13/14 23:10 10 Train Passbhy
8/13/14 23:55 8/13/14 23:56 1 Train Passby
8/14/14 00:00 8/14/14 00:05 5 Monitor Check
8/14/14 00:25 8/14/14 00:26 1 Coyotes
8/14/14 01:04 8/14/14 01:06 2 Train Passby
8/14/14 01:22 8/14/14 01:24 2 Train Passbhy
8/14/14 01:32 8/14/14 01:35 3 Train Passby
8/14/14 01:45 8/14/14 01:50 5 Train Passhy
8/14/14 01:50 8/14/14 02:05 15 Train Passbhy
8/14/14 02:30 8/14/14 02:31 2 Train Passby
8/14/14 02:37 8/14/14 03:20 43 Train Passbhy
8/14/14 03:21 8/14/14 03:22 1 Train Passby
8/14/14 03:30 8/14/14 03:31 1 Train Passby
8/14/14 03:47 8/14/14 04:55 68 Train Stationed Nearby (Shunting, etc)
8/14/14 05:17 8/14/14 05:18 0 Train Passby
8/14/14 05:27 8/14/14 05:27 0 Train Passby
8/14/14 05:34 8/14/14 05:35 1 Train Passby
8/14/14 06:11 8/14/14 06:12 1 Loud Vehicle Passby
8/14/14 06:36 8/14/14 06:37 1 Loud Vehicle Passby
8/14/14 22:01 8/14/14 22:02 1 Train Passbhy
8/14/14 22:04 8/14/14 22:09 5 Train Passbhy
8/14/14 22:11 8/14/14 22:13 2 Train Passby
8/14/14 22:16 8/14/14 22:17 0 Train Passby
8/14/14 22:18 8/14/14 22:32 14 Train Passby
8/14/14 23:02 8/14/14 23:03 1 Train Passby
8/14/14 23:22 8/14/14 23:22 1 Monitor Check
8/14/14 23:27 8/14/14 23:35 8 Monitor Check
8/14/14 23:47 8/14/14 23:48 2 Train Passbhy
8/14/14 23:50 8/15/14 00:04 14 Train Passby
8/15/14 00:14 8/15/14 00:15 1 Trains Stationed Nearby
8/15/14 00:24 8/15/14 00:25 0 Trains Stationed Nearby
8/15/14 00:31 8/15/14 00:32 1 Loud Vehicle Passby
8/15/14 00:36 8/15/14 00:37 1 Loud Vehicle Passby
8/15/14 00:51 8/15/14 00:53 3 Train Passby
8/15/14 00:54 8/15/14 02:07 74 Trains Stationed Nearby (Long Time)
8/15/14 03:09 8/15/14 03:10 1 Trains Stationed Nearby
8/15/14 03:11 8/15/14 03:16 5 Trains Stationed Nearby
8/15/14 03:30 8/15/14 03:54 24 Rail Activity
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #12 (First Monitoring Period) Cont.

Start Time End Time Duration (min) Reason
8/15/14 04:00 8/15/14 04:01 1 Rail Activity
8/15/14 04:02 8/15/14 04:03 0 Rail Activity
8/15/14 04:09 8/15/14 04:10 1 Rail Activity
8/15/14 04:11 8/15/14 04:43 32 Rail Activity
8/15/14 04:55 8/15/14 04:57 2 Rail Activity
8/15/14 05:01 8/15/14 05:13 12 Rail Activity
8/15/14 05:20 8/15/14 05:28 8 Rail Activity
8/15/14 05:47 8/15/14 05:49 2 Rail Activity
8/15/14 05:57 8/15/14 06:02 4 Loud Vehicle Passby
8/15/14 06:11 8/15/14 06:14 4 Loud Vehicle Passhy
8/15/14 06:19 8/15/14 06:21 2 Train Passbhy
8/15/14 06:22 8/15/14 06:30 8 Loud Vehicle Passby
8/15/14 06:33 8/15/14 06:35 3 Loud Vehicle Passhy
8/15/14 06:43 8/15/14 06:45 2 Loud Vehicle Passby
8/15/14 06:50 8/15/14 06:51 1 Loud Vehicle Passhy

Total Night #1 186

Total Night #2 241

Total Data 427
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NCIA - Regional Noise Model 2014 Field Validation Monitoring

aci Project #14-020

Data Removal Noise Monitoring Location #12 (Second Monitoring Period)

Start Time End Time Duration (min) Reason
8/20/14 22:34 8/20/14 22:36 2 Aircraft Flyover
8/20/14 22:37 8/20/14 22:44 7 Monitor Check
8/21/14 00:38 8/21/14 00:40 2 Train Passby
8/21/14 00:46 8/21/14 00:47 1 Train Passby
8/21/14 00:47 8/21/14 00:48 1 Train Passby
8/21/14 00:49 8/21/14 01:09 21 Train Passby
8/21/14 01:15 8/21/14 02:31 76 Rail Activity Nearby (Long Time Period)
8/21/14 02:39 8/21/14 02:41 2 Train Passby
8/21/14 02:52 8/21/14 02:53 1 Train Whistle
8/21/14 03:04 8/21/14 03:07 3 Train Passby
8/21/14 03:12 8/21/14 03:14 3 Train Passby
8/21/14 03:23 8/21/14 03:24 2 Train Passby
8/21/14 03:35 8/21/14 03:37 2 Train Passby
8/21/14 03:40 8/21/14 03:46 6 Train Passby
8/21/14 03:50 8/21/14 03:54 3 Aircraft Flyover
8/21/14 04:20 8/21/14 04:21 1 Aircraft Flyover
8/21/14 04:59 8/21/14 05:01 3 Train Passby
8/21/14 05:14 8/21/14 05:20 6 Train Passby
8/21/14 05:44 8/21/14 07:00 76 Train Stationed by Monitor
8/21/14 22:07 8/21/14 22:11 4 Monitor Check
8/21/14 22:13 8/21/14 22:18 5 Monitor Check
8/21/14 22:41 8/21/14 22:43 2 Train Passby
8/21/14 22:44 8/21/14 22:59 15 Train Passby
8/21/14 23:11 8/21/14 23:13 3 Aircraft Flyover
8/21/14 23:29 8/21/14 23:36 7 Train Passby
8/21/14 23:54 8/21/14 23:56 2 Loud Vehicle Passby
8/21/14 23:57 8/22/14 00:07 10 Train Passby
8/22/14 01:16 8/22/14 01:40 23 Train Passby
8/22/14 02:04 8/22/14 03:01 57 Train Passby
8/22/14 03:50 8/22/14 04:20 31 Train Passby
8/22/14 04:49 8/22/14 05:29 40 Train Passby
8/22/14 06:09 8/22/14 06:11 2 Loud Vehicle Passby
8/22/14 06:16 8/22/14 07:00 44 Train Passby

Total Night #1 219
Total Night #2 247
Total Data 466
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Appendix V. WEATHER DATA

June 16 — 17, 2014 Weather Data
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June 25 — 26, 2014 Weather Data
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August 13 - 14, 2014 Weather Data
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! Due to an equipment malfunction the data from 11:38 — 20:13 on August 14 was not recorded. Fortunately this did not affect
any night-time hours.
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August 14 - 15, 2014 Weather Data

— 143 October 28, 2014
= | = |

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

40

35

30

25

20

15

Average Windspeed (Km/hr)

10

5
0 | |
14:30 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:30

Time of Day (24-hour format)

Monitored Wind Speed (August 14 — August 15, 2014) at Noise Monitor Location 4

SE

NE
I

Wind Direction
z

NW

SW

s
14:30 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:30
Time of Day (24-hour format)

Monitored Wind Direction (August 14 — August 15, 2014) at Noise Monitor Location 4

g 144 October 28, 2014
C= (= |

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

30

TN PaaV

N e

20 ‘\ /

10

Temperature (Celcius)

-10

-20

-30
14:30 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:30
Time of Day (24-hour format)

Monitored Temperature (August 14 — August 15, 2014) at Noise Monitor Location 4

100
I WP oV Jane nannatiine
% f\../“‘ \1
80 ,/f
. s
> 60 {
[
3 50
(&)
=
ks 4ow
[3)
o
30
20
10
0
14:30 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:30
Time of Day (24-hour format)
Monitored Humidity (August 14 — Auqust 15, 2014) at Noise Monitor Location 4
a': i 145 October 28, 2014

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

100

98

96

94

92

90

88

Barometric Pressure (kPa)

86

84

82

80
14:30 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:30
Time of Day (24-hour format)

Monitored Barometric Pressure (August 14 — Auqust 15, 2014) at Noise Monitor Location 4

— 146 October 28, 2014
= (= |

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

40

35

30

25

20

15

Average Windspeed (Km/hr)

10

0 i
13:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 13:00

Time of Day (24-hour format)
Monitored Wind Speed (August 14 — August 15, 2014) at Noise Monitor Location 5

Wind Direction

U,éj\ ; L
L

S

’ i
13:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 13:00
Time of Day (24-hour format)

Monitored Wind Direction (August 14 — August 15, 2014) at Noise Monitor Location 5

g 147 October 28, 2014
C= (= |

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

30
A
/\Mﬁ’“‘ .—\‘\
20 7
\/J\.—.ﬁ"\,\m
’L\r,/v
10
2
o
Q
&)
% 0
@
g
£
(6]
|_
-10
-20
-30
13:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 13:00
Time of Day (24-hour format)
Monitored Temperature (August 14 — August 15, 2014) at Noise Monitor Location 5
100
i ST
80 /PN \
70 >
S
= 60
5
=
3 50
(&)
=
8 40
[ )
o
30
20
10
0
13:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 13:00
Time of Day (24-hour format)
Monitored Humidity (August 14 — Auqust 15, 2014) at Noise Monitor Location 5
a': i 148 October 28, 2014

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

100

98

96

94

92

90

88

Barometric Pressure (kPa)

86

84

82

80
13:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 13:00
Time of Day (24-hour format)

Monitored Barometric Pressure (August 14 — August 15, 2014) at Noise Monitor Location 5

— 149 October 28, 2014
= | = |

acoustical consultants inc



NCIA - Regional Noise Model 2014 Field Validation Monitoring aci Project #14-020

40

35

30

25

20

15

Average Windspeed (Km/hr)

10

. Y NI N T
— eyl A

0

13:30 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
Time of Day (24-hour format)

Monitored Wind Speed (August 14 — August 15, 2014) at Noise Monitor L ocation 6*

s 3 |

SE

NE

Wind Direction
z

NwW

Ll afl

DARAIIAL GV |

13:30 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
Time of Day (24-hour format)

Monitored Wind Direction (August 14 — August 15, 2014) at Noise Monitor Location 6

! Due to an equipment malfunction the data from 11:38 — 20:13 on August 14 was not recorded. Fortunately this did not affect
any night-time hours.
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August 20 - 21, 2014 Weather Data
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: Document Number
A/ Guidelines
In‘:lrusler?c:l ﬁ::c:c?mion
Noise M anagement Plan Reporting Requirementsas | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Access Pipdine

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with
your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

Member Site Comments
Access abides by AER’ s Directive 38.

I nput Description

Confirmation that site hasimplemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.
Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

A noise assessment was not conducted in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronicaly to NCIA.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

A third pump was added to Sturgeon Terminal.

However, as before, only two pumps will run at
any given time. As such there was no impact to
additional noise.




P~ Document Number
yima Guid€lines
In‘:lrusler?c:l A::c:c?mion
Noise M anagement Plan Reporting Requirementsas | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14

Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

There are no anticipated projects or
improvements for 2015 that may impact noise
levels.

Disclose any audit/sel f-assessment eval uation None.
(qualitative evaluation only, with senior site

leader sign-off) completed for your site noise
management plan.

Provide aNoise Complaint summary for al None.

noise complaints received in 2014 including
any actions taken to address them.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.




Document Number
NCIA NCIA Standards and 2010-003
\ y 58 Guidelines
=3 |I'I?irl:i fr?:lr ;::Ispoll':?clnhon
N0|se Management Plan Reporting Requirements as | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Agrium Redwater and Fort Saskatchewan

Input Description Member Site Comments

Confirmation that site has implemented a best | Agrium has documented and implemented a
management practice to address environmental | Noise Management Plan. The plan consists of
noise as per NCIA Noise Management Plan the following documents:

Standard 2010-003 issued 3-Sep-10, revised 5-

Mar-13, revised 14-Apr-14, including the e ESP 3.07.01 Noise Management Overview
Procedure/Practice/Standard reference. e ESP 3.07.02 Noise Management Program

e ESP 3.07.03 Noise Source List
Note, if you have not provided an electronic e ESP 3.07.04 Monitoring Program
copy of your site plan to NCIA, please do so.
Attach results of any monitoring/assessments In addition to the NCIA Regional Noise Model
(fence line outward) completed in 2014. Annual Field Validation in the summer,

Agrium completed quarterly offsite checks of
Note, you are not required to conduct any off- | both the Redwater and Fort Saskatchewan
site monitoring, however if you did, please facilities at set locations to identity any
provide those results electronically to NCIA. abnormal change in the offsite noise profile of
our facilities. No issues were identified during
these checks.

Disclose any improvements/corrective actions | As stated in the 2013 report, Agrium engaged

implemented in 2014 or status thereof that both SLR and Noise Solutions to proactively
would impact the noise level output for your provide noise control options for both the
site (either up or down). compressor / gas turbine (CGT-902) and

Utilities Boiler  replacement  projects
Did those changes result in a requirement to respectively. The motive for these assessments
update your site noise model? is primarily Occupational Hygiene, but it is

anticipated that Environmental Noise will also
If so, have you provided your updated site be reduced. Worthy of noting is that
model to SLR Consulting for incorporation into | implementation of these projects have been
the NCIA Regional Noise Model as per the rescheduled for 2017 (opposed to 2016).

process outlined for this purpose?




Northeast Capital
Industrial Association

Document Number

NCIA NClAGSJ%r]e?i?]L(:S and 2010-003

Noise Management Plan Reporting Requirements as | rev. pate Rev.

per Section 5.4 of this Standard 14-Apr-14 2

Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in a requirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

No projects are planned for 2015.

Disclose any audit/self-assessment evaluation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

Agrium is reviewing the possibility of
improving the quality of our quarterly offsite
Noise Monitoring Program so that collection
and assessment of data is more meaningful.

Provide a Noise Complaint summary for all
noise complaints received in 2014 including
any actions taken to address them.

There were no recorded noise complaints for
either Agrium Redwater or Fort Saskatchewan
in 2014.

This information is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information
provided will be disclosed to the AER as part of the required NCIA Annual Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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Air Liguide Canada — Scotford Complex:

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with

your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description

Member Site Comments

Confirmation that site hasimplemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

Signs have been posted to inform of double
hearing protection required within plant areas.
Annual review of Standard Operating
Procedures SFD/CGN-06-101 Hearing
Conservation Program to ensure compliance.

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronicaly to NCIA.

Noise survey conducted in July 2013 and
provided as attached. No additional
equi pment/process was added since then.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

Continue with Winterization with insulation on
critical equipment including outside equi pment.

No change was made in equipment/process that
warrant anew site noise model
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Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

Maintain current program.

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

A sdlf-audit conducted on the Hearing
Protection and Conservative Program. Thisis
reviewed by senior leader in plant.

Provide aNoise Complaint summary for al
noise complaints received in 2014 including
any actions taken to address them.

None.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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ATCO Power Canada Ltd.:

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with

your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description

Member Site Comments

Confirmation that site hasimplemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

ATCO Power has one facility operating in the
Albertalndustrial Heartland: Scotford
Cogeneration Plant. The Scotford Cogeneration
Plant islocated on the Shell Upgrader site and
isincluded in the Shell Upgrader Noise
Management Plan.

In 2014, ATCO Power did not have any other
sites that would be subject to the NCIA Noise
Management Plan BM P requirements.

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronically to NCIA.

ATCO Power did not conduct any noise
monitoring/assessments in 2014.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

Not applicable.
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Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

Not applicable

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

Not applicable

Provide aNoise Complaint summary for al
noise complaints received in 2014 including
any actions taken to address them.

Not applicable.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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ATCO HEARTLAND GENERATING STATION NIA

1.0 INTRODUCTION

ATCO Power Canada Ltd. (ATCO Power) is proposing to construct a combined-cycle natural gas-fired turbine
(CCGT) power plant called the Heartland Generating Station (the Project) at a location approximately
14 kilometres (km) northeast of Fort Saskatchewan and 30 km northeast of Edmonton.

ATCO Power has retained Golder Associates Limited (Golder) to conduct a Noise Impact Assessment (NIA) for
the Project. The results of the NIA are presented in this report.

Environmental noise from power generating facilities in Alberta is regulated by the Alberta Utilities Commission
(AUC) through Rule 012: Noise Control (AUC 2013); hereafter referred to as Rule 012. This NIA summarizes the
predicted potential noise impact of the Project under representative operating conditions, and provides a
comparison of the results of these predictions to compliance criteria defined by Rule 012.

The methods and criteria used for this NIA follow the requirements of Rule 012. The following outlines the
structure of this report:

m  Section 1 provides an introduction to the NIA;
m Section 2 presents a brief Project description;
m Section 3 describes the specific approach used in the NIA;

m Section 4 presents the Baseline Case and Application Case results of the NIA including a comparison to
Rule 012 criteria; and

m  Section 5 summarizes the results of the NIA.

Four appendices are also provided, which contain technical details relevant to the NIA:
m  Appendix A provides detailed Permissible Sound Level calculations;

m Appendix B provides octave-band noise emissions for Project equipment;

m Appendix C is a noise assessment for a third-party industrial facility that was used to help establish
Baseline Case noise levels for the Project NIA; and

m  Appendix D is a noise assessment for a third-party facility that includes a summary of noise monitoring
conducted in the Project area.
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2.0 PROJECT DESCRIPTION

Major Project equipment will consist of:

m one (1) Siemens 274 MW model SGT6-8000H gas turbine and generator;
m one (1) gas turbine air inlet;

m one (1) Heat Recovery Steam Generator (HRSG);

m one (1) steam turbine and generator;

m one (1) gas turbine/HRSG exhaust stack;

m one (1) six cell cross-flow cooling tower;

m two (2) main power transformers — one for the gas turbine generator and one for the steam turbine
generator; and

m various exhaust and ventilation elements (i.e., louvers and fans).

The gas turbine and generator, HRSG, and steam turbine and generator will be located inside separate
buildings. The gas turbine building, HRSG building, and steam turbine building will be joined together to form a
single main Project building called the “powerhouse”.

The gas turbine air inlet will be located in the west wall of the gas turbine building and the exhaust stack will be
50 m tall and located on the east side of the HRSG building. The Project cooling tower will be located
approximately 60 m east of the HRSG building and oriented with its inlets (i.e., long sides) pointing east and
west. The gas turbine power transformer and steam turbine power transformer will be located outdoors,
side-by-side approximately 27 m west of the joint gas turbine building and the steam turbine building west wall.

Exhaust fans will be distributed across the roof of the gas turbine, steam turbine, and HRSG buildings and
ventilation louvers will be disturbed across all building walls. Noise emissions for the Project equipment are
presented in Section 4.3.
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3.0 ASSESSMENT APPROACH

The purpose of this NIA is to assess potential environmental noise impact of the Project within the context of
regulatory requirements specified by Rule 012. Specific regulatory requirements are described in Section 3.2. In
general, to demonstrate regulatory compliance, Rule 012 requires that cumulative noise levels be compared to a
mandated Permissible Sound Level (PSL). The cumulative noise level was calculated as the sum of:

m an assumed Ambient Sound Level (ASL) meant to represent the contribution of natural and non-industrial
noise sources and whose value is specified by Rule 012;

m the noise contribution from existing and approved energy resource and power generating facilities in the
area; and

m the noise contribution from the Project under representative operating conditions.

3.1 Assessment Cases

This NIA considered two assessment cases:

m the Baseline Case considered cumulative noise levels associated with natural and non-industrial noise
sources in combination with existing and approved energy resource and power generating facilities; and

m the Application Case considered cumulative noise levels associated with the Baseline Case in combination
with the Project.

For each assessment case the cumulative noise level at each receptor was compared to the relevant Rule 012
PSL. In addition, the change in cumulative noise level between the Baseline Case and Application Case was
also calculated. Assessment of cumulative noise level increases is not required by Rule 012, and so these
values were calculated for information purposes only.

Based on research conducted jointly by Golder and the Alberta Energy Regulator (AER), it is generally
understood that facilities farther than 5 km from the Project are unlikely to contribute to cumulative noise levels in
the Project area (Drew and South 2009). There are a total of nine existing and/or approved industrial facilities
near enough to the Project to be considered relevant for the purposes of this NIA. These nine facilities are:

m  Shell Scotford Upgrader (including Expansion 1);

m BA Energy Upgrader;

m  Shell Bitumen Blending Facility;

m Provident/Williams Energy BB-Mix Project;

m Provident/Williams Energy C5 Hydrotreater and C2 Recovery Projects;
m  Shell Quest Carbon Capture and Storage Facility;

m Total Upgrader (approved but not operating);

m  Fort Hills Sturgeon Upgrader (approved but not operating); and

m  North West Upgrader (approved but not operating).
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The noise contribution from these nine facilities (hereafter referred to as the Baseline Case Facilities) was
characterized using the results presented in Volume 2A, Section 6 of the Quest Carbon Capture and Storage
Project — Environmental Assessment (Shell 2010), which is the most recent assessment for a facility in the area
to receive regulatory approval and will hereafter be referred to as the Shell Quest EA.

As required by Rule 012, the contribution of Project noise emissions to the Application Case cumulative noise
levels was predicted using a computer noise model developed in accordance with an international standard for
the propagation of environmental noise (ISO 1996). As required by Rule 012, outputs from the computer noise
model were added to the Baseline Case cumulative noise levels to obtain Application Case cumulative noise
levels.

3.2 Noise Criteria
3.2.1 Noise Study Area and Receptor Locations

Rule 012 regulates noise from a receptor perspective. The PSL is determined at the most impacted dwellings
from the Project boundary.

The area surrounding the Project is within Alberta’s Industrial Heartland region and consists of a mix of industrial
facilities, rural farms and residences, as well as public infrastructure including Highway 15 and various railway
lines. For the assessment of noise resulting from the Project, the residences (noise sensitive receptors) within
1.5 km of the Project site boundary were considered. Field reconnaissance in the Project area identified eight
dwellings within approximately 1.5 km of the Project boundary that we have assumed will be occupied at the
time the Project commences operations, these eight receptors have been considered in this NIA.

Table 1 provides a list of these eight receptors, including a brief description of each receptor and their distance
from the Project site boundary. Figure 1 shows the entire noise study area, including the location of the Project
itself, the locations of individual noise receptors, the locations of Baseline Case Facilities, and a 1.5 km buffer
surrounding the Project boundary.

Table 1 Noise Receptor Locations

Universal Transverse Mercator Coordinates
Noise L [NAD83, Zone 12]
Description - -
Receptor Easting Northing
[m] [m]
Dwelling adjacent to auto wreckers (used only for business nighttime
R2 security reasons), located approximately 1 km north of Project boundary 365004 5962997
R3 Occupied farmhouse approximately 1.5 km north of Project boundary 365117 5963492
R5 Occupied farmhouse approximately 1.3 km northeast of Project boundary 366561 5962983
R6 Occupied farmhouse approximately 1.5 km southeast of Project boundary 366869 5960237
R7 Occupied farmhouse approximately 700 m south of Project boundary 365791 5960451
R8 Occupied farmhouse approximately 1.3 km south of Project boundary 364928 5959895
R12 Gas stgtlon with mobile home dwe_lllng for employee residence 365660 5060318
approximately 800 m south of Project boundary
R13 Occupied residence approximately 840 m north of Project boundary 365297 5962819
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3.2.2 Permissible Sound Level Compliance

Rule 012 requires that noise from the Project not exceed the PSL at receptors. Noise compliance is assessed by
comparing cumulative noise levels at each receptor to the relevant PSL. As discussed in Section 3.0, cumulative
noise levels consisted of noise from the Project added to the contribution from natural and non-industrial sources
and the Baseline Case Facilities.

Rule 012 indicates that a noise receptor can have only one daytime PSL and one nighttime PSL. Therefore, if
PSL values for a receptor have been established as part of a previous regulatory application these same values
must be used in all future noise assessments.

For receptors where PSL values have not been previously established, they were calculated starting with a Basic
Sound Level (BSL), which is based on population density and proximity to transportation infrastructure (i.e.,
heavily-travelled roads and rail lines). The BSL is then adjusted for the following:

m the time of day (to account for the fact that nighttime noise is more disruptive than daytime noise);
m in special cases, measured ASL in the area (applied only with prior AUC permission); and
m responses to temporary activities.

According to Rule 012, the daytime period is defined as 7 a.m. to 10 p.m. and the nighttime period is defined as
10 p.m. to 7 a.m. Appropriate daytime and nighttime PSL values at relevant noise receptors are presented in
Table 2. More detail on the calculation of PSL values is provided in Appendix A.

Table 2 Permissible Sound Levels for Noise Receptors

Permissible Sound Level
Noise Receptor [dBA]
Daytime Nighttime
R2@ 57 47
R3®@ 57 47
R5 50 40
R6® 55 45
R7® 55 45
R8® 55 45
R12® 60 50
R13® 57 47

@ These receptors were included in (Shell 2010) and have pre-established PSL values.

® The PSL values at these receptors have been adjusted because of their proximity to Highway 15 — a heavily-travelled road with Annual
Average Daytime Traffic (AADT) rating of 12070 for the year 2012 (ATPB 2012).

3.2.3 Low Frequency Noise

In addition to PSL compliance, Rule 012 also requires an assessment of potential Low Frequency Noise (LFN)
issues. The separate assessment of LFN addresses the fact that, depending on spectral shape, noise impact
associated with LFN can be observed even when the overall broadband noise level is otherwise acceptable.
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Rule 012 provides two criteria for identifying potential LFN issues. According to Rule 012, an LFN condition may
exist when both:

m the value of the predicted noise level, expressed in C-weighted decibels (dBA), minus the predicted noise
level, expressed in A-weighted decibels (dBA), equals or exceeds 20 decibels (dB); and

m aclear tonal component exists at a frequency below 250 Hz.

The first LFN condition was addressed in this NIA using results obtained from predictive computer modelling.
The second LFN condition requires access to noise data at one-third octave-band resolution — information that
will only be available via field measurements once the Project begins operations. As such, the second LFN
condition could not be addressed in this NIA, and so this NIA only identified the potential for LFN issues in
accordance with the first condition described above.

3.3 Noise Prediction Methodology
3.3.1 Noise Model

The computer noise model for the Project NIA was created using the Type 7810 Predictor® Version 8.10
software, which was developed by Softnoise GmbH and distributed by Bruel and Kjaer. In accordance with
Rule 012, Predictor® implemented noise propagation algorithms described in the international standard ISO
9613-2 (ISO 1996). Predictor® has the ability to simulate emissions sources as a series of point, line, and area
sources. Each source type was characterized by entering noise emissions in terms of octave-band components.
Other parameters, such as building dimensions and equipment enclosure noise attenuation ratings, were also
used in Predictor® to define the nature of the noise emissions. Predictor® also accounted for noise attenuation
related to meteorological conditions, ground cover, and physical barriers.

3.3.2 Model Uncertainty

According to the relevant standard (ISO 1996), the overall accuracy of the propagation algorithms is +/- 3 dB for
distances between source and receptor up to 1 km. The accuracy for propagation distances greater than 1 km is
not stated in the standard. Model accuracy also depended on the accuracy of the noise emission inputs, which is
often +/- 2 dB for measured sources. Accounting for both these sources of uncertainty, the overall accuracy of
the noise model predictions presented in the Project NIA is expected to be +/- 5 dB. To account for this level of
uncertainty, the computer model incorporated conservative assumptions about noise propagation. In particular,
the computer model predicted noise levels assuming downwind propagation from each source to each receptor
100% of the time. Since downwind conditions are known to enhance propagation, this downwind assumption is
expected to overestimate general noise levels. Furthermore, the computer model assumed that the terrain is
perfectly flat and so there was no terrain-based noise screening included in the computer model. In addition,
noise screening from trees and other vegetation was not considered in the computer model, even though there
are quite dense patches of tree growth between the Project and some receptors — especially the receptors
located immediately to the north.

ot s
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3.3.3

Model Input Parameters

Table 3 lists the configuration of calculation parameters used in the computer noise model of the Project.

Table 3 Noise Model Calculation Parameters
Parameter Model Setting Description/Notes
Standard 1ISO 9613-2 (ISO 1996) All sources and attenuations were treated as required by this standard.
®  Point sources used to model noise emissions from outdoor equipment —
e.g., transformers and exhaust fans — as well as noise breakout from
ventilation louvers.
Source point sources; vertical area sources; . . -
Directivity horizontal area sources ®  Vertical area sources used to model noise breakout from building walls
and noise emissions from cooling tower inlets.
®  Horizontal area sources used to model noise breakout from building
roofs.
Ground 0.2 — Within Project boundary Ground absorption coefficients selected for consistency with Shell Quest EA
Absorption 0.8 — Rest of study area (Shell 2010).

Temperature /

10 degrees Celsius / 70% relative humidity

Temperature and humidity values selected for consistency with Shell Quest

Humidity EA (Shell 2010).
Wind 1 m/s to 5 m/s from source to receptor These represent default ISO 9613-2 wind conditions — moderate temperature
Conditions P inversion, wind from source to receptor 100% of the time (ISO 1996).

. . Assuming flat terrain is expected to overestimate potential Project noise
Terrain Terrain assumed flat

impacts (i.e., conservative assumption).

Conservative assumptions about noise emissions from the Project and noise propagation from the Project to the
receptor locations were incorporated throughout this NIA. In particular:

m  Project transformers were assumed to operate in FA/FO mode with second-stage auxiliary cooling fans
running 100% of the time;

m Project cooling tower was assumed to operate at 100% capacity during both the daytime and nighttime
periods;

m in scaling the noise contribution from Baseline Case Facilities at receptor locations atmospheric absorption

and ground absorption were not considered,;

m each receptor was modelled as downwind from each source 100% of the time; and

m the computer model of the Project treated the terrain as perfectly flat and did not consider screening from
trees or vegetation assuming a clear line of site between the Project and each receptor.

The combination of these conservative assumptions likely resulted in an overestimate of potential Project noise
impacts. In other words, field measurements conducted at any of the receptors considered in this NIA, once the
Project commences operations, would likely result in noise levels lower than those predicted in this NIA.
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40 ASSESSMENT RESULTS
4.1 Ambient Sound Levels

The ASL is meant to represent noise levels at a receptor resulting from natural and non-industrial sources.
Adding the ASL to the noise contribution from Baseline Case Facilities yielded the cumulative noise level, which
was compared to the PSL to demonstrate noise compliance. Table 4 presents ASL values for each noise
receptor considered in this NIA.

Table 4 Ambient Sound Levels for Noise Receptors

Ambient Sound Level
Noise Receptor [dBA]
Daytime Nighttime
R2 45 35
R3 45 35
R5 45 35
R6 50 40
R7 50 40
R8 50 40
R12 55 45
R13 45 35

4.2 Baseline Case Noise Levels
42.1 Permissible Sound Level Compliance

As discussed in Section 3.1 of this report, Baseline Case cumulative noise levels included the contribution from
natural and non-industrial sources (characterized via the ASL) and the contribution from the Baseline Case
Facilities.

Cumulative noise levels for the Baseline Case are presented in Table 5 for each noise receptor. Table 6
provides a comparison of the Baseline Case cumulative noise levels to the relevant PSL values. The results
presented in Table 6 indicate that Baseline Case cumulative noise levels are compliant with the PSL at all
receptors during both the daytime and nighttime periods.

Table 5 Baseline Case Noise Levels

Ambient Sound Level Baseline Case Facility | Baseline Case Cumulative Noise Level
Noise Receptor [dBA] Contribution [dBA]
Daytime Nighttime [dBA] Daytime Nighttime
R2 45 35 41.0 46.5 42.0
R3 45 35 41.0 46.5 42.0
R5 45 35 35.9 455 385
R6 50 40 35.2 50.1 41.2
R7 50 40 37.3 50.2 41.9
R8 50 40 385 50.3 423
R12 55 45 375 55.1 45.7
R13 45 35 39.7 46.1 41.0
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Table 6 Baseline Case Cumulative Noise Levels vs. Permissible Sound Levels

Baseline Case Cumulative Noise Level Permissible Sound Level Margin of Compliance

Noise Receptor [dBA] [dBA] [dB]
Daytime Nighttime Daytime Nighttime Daytime Nighttime

R2 46.5 42.0 57 47 10.5 5.0
R3 46.5 42.0 57 47 10.5 5.0
R5 45.5 38.5 50 40 4.5 1.5
R6 50.1 41.2 55 45 4.9 3.8
R7 50.2 41.9 55 45 4.8 3.1
R8 50.3 42.3 55 45 4.7 2.7
R12 55.1 45.7 60 50 4.9 4.3
R13 46.1 41.0 57 47 10.9 6.0

The contribution of the Baseline Case Facilities to the Baseline Case cumulative noise levels is presented in
Table 7. Receptors R2, R3, and R13 were included directly in the most recent assessment for a facility in the
area to receive regulatory approval and at these receptors values from that assessment were used directly. For
the remaining five receptors (R5, R6, R7, R8, and R12), values from the most recent assessment were scaled to
account for propagation effects using a conservative 6 dB loss per doubling distance — i.e., an approach that
accounts for geometric spreading but not atmospheric absorption or ground absorption.

Table 7 Baseline Case Facility Contribution

Noise Receptor Baseline Case Facility Contribution

P [dBA]
R2@ 41.0
R3@ 41.0
R5(b) 35.9
R6(b) 35.2
R7(b) 37.3
Rg(b) 38.5
R12®) 37.5
R13@ 39.7

@ This value was taken from the Planned Development Case (PDC) presented in (Shell 2010).
® This value was calculated from the PDC presented in (Shell 2010) using an assumed propagation loss of 6 dB per doubling distance.

An example of this calculation approach is described for the receptor R5. The nearest receptor to R5 that was
included was R2. The PDC noise level at R2 (excluding the ASL) was 41.0 dBA. Receptor R2 is approximately
1.91 km from the nearest (and assumed to be most dominant) industrial noise source and receptor R5 is
approximately 3.44 km from this same industrial noise source. Propagation distances of 1.91 km and 3.44 km
represent approximately 0.85 doubling distances (i.e., 3.44 = 1.91 x 20'85) — and so the effective noise level at R5
was calculated to be 41.0 — (6 x 0.85) = 35.9 dBA.

The conservatism of this approach can be seen by comparing the estimated value of 35.9 dBA to an actual noise
measurement that was made at receptor R5 in 2007 as part of an EIA for the North American Oil Sands
Corporation Upgrader (North American Oil Sands 2007); note that this facility was later cancelled. During the
2007 monitoring survey the contribution of industrial sources to the cumulative noise level at R5 was measured
and found to be 33.0 dBA during the nighttime period — nearly 3 dB lower than the assumed contribution from
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the Baseline Case Facilities used in the Baseline Case of this NIA. In other words, the Baseline Case considered
in this NIA likely overestimates noise levels at the receptors.

4.3 Application Case Noise Emissions

Table 8 presents noise emissions for major indoor Project equipment. Table 9 presents octave-band
Transmission Loss (TL) values assumed for Project walls and roofs, and octave-band Insertion Loss (IL) values
assumed for Project louvers. Table 10 presents emissions associated with noise breakout from Project buildings
—i.e., based on the indoor equipment emissions presented in Table 8 and the TL/IL values presented in Table 9.
Table 11 presents noise emissions for major outdoor Project equipment. Octave-band noise emissions for all
sources included in the computer model of the Project are presented in Appendix B.

Table 8 Indoor Equipment Noise Emissions
Sound Power
Equipment Location Level Reference
[dBA]
gas turbine enclosure walls gas turbine building 90.5 Siemens-supplied noise ratings
gas turbine lube oil skid gas turbine building 106.2 Siemens-supplied noise ratings
hydrogen-cooled generator gas turbine building 118.4 Siemens-supplied noise ratings
gas turbine inlet filter house gas turbine building 93.7 Siemens-supplied noise ratings
gas turbine lagged inlet duct wall gas turbine building 99.8 Siemens-supplied noise ratings
fuel gas piping gas turbine building 95.5 Siemens-supplied noise ratings
gas turbine exhaust diffuser and expansion joint | gas turbine building 103.8 Siemens-supplied noise ratings
HRSG inlet duct HRSG building 111.2 Vendor-supplied noise ratings for a similar facility
HRSG modules 1 -7 HRSG building 103.4 Vendor-supplied noise ratings for a similar facility
high pressure steam turbine steam turbine building 104.7 Vendor-supplied noise ratings for a similar facility
low pressure steam turbine steam turbine building 105.4 Vendor-supplied noise ratings for a similar facility
steam turbine generator steam turbine building 104.3 Vendor-supplied noise ratings for a similar facility
steam turbine slip ring house steam turbine building 99.7 Vendor-supplied noise ratings for a similar facility
steam turbine lube oil unit steam turbine building 101.1 Vendor-supplied noise ratings for a similar facility

Table 9 Transmission Loss and Insertion Loss Values

Octave-Band Reduction [dB]

Element Reference
315Hz| 63Hz | 125Hz | 250Hz | 500Hz | 1kHz | 2kHz | 4kHz | 8 kHz
gas turbine Recommendation from ATCO
building wall TL R 7 10 27 35 43 49 52 53 | Emissions Management
HRSG building Recommendation from ATCO
wall TL R 7 10 27 35 43 49 52 53 Emissions Management

other Project (Owens-Corning Fibreglass

4 10 16 20 24 29 35 43 43

buildings wall TL Corp. 1986)

all Project (Owens-Corning Fibreglass
buildings roof TL 4 10 16 20 24 29 35 43 43 | Corp. 1986)

louver IL 0 1 1 2 2 3 3 4 5 Professional experience
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Table 10 Noise Breakout from Buildings
. Sound Power Level
Source Quantity [dBA] Reference
gas turbine building walls All 96.3 Table 8 and Table 9
HRSG building walls All 99.0 Table 8 and Table 9
steam turbine building walls All 96.5 Table 8 and Table 9
gas turbine building roof All 103.1 Table 8 and Table 9
HRSG building roof All 102.0 Table 8 and Table 9
steam turbine building roof All 93.4 Table 8 and Table 9
gas turbine building / HRSG building ventilation louvers | 30 91.9 Table 8 and Table 9
steam turbine building ventilation louvers 20 86.5 Table 8 and Table 9
Table 11  Outdoor Equipment Noise Emissions
Equipment Quantity Sound Power Level Reference
[dBA]
gas turbine air inlet 1 99.2 Siemens-supplied noise ratings
gas turbine air discharge vent 1 100.7 Siemens-supplied noise ratings
. . . . 97.4 Vendor-supplied noise ratings for a
gas turbine / HRSG exhaust stack (including silencer) 1 (112.4 without silencer) similar facility
250 MVA gas turbine transformer® 1 105.0 (NEMA 2000)
250 MVA steam turbine transformer® 1 105.0 (NEMA 2000)
gas turbine building / HRSG building exhaust fans 15 98.8 Field measurements at a similar facility
steam turbine building exhaust fans 10 98.8 Field measurements at a similar facility
. (b) Vendor-supplied noise ratings for a
cooling tower outlet fan 6 97.3 similar facility
cooling tower inlet® 2 110.7 Vendor-supplied noise ratings for a
similar facility
cooling tower pumphouse exhaust fan® 1 94.9 Field measurements at a similar facility

@ Transformers modelled in Forced Air (FA) Forced Oil (FO) mode with second-stage auxiliary cooling fans in operation 100% of the time —
conservative assumption since cooling fans unlikely to operate at all times.

® Cooling tower modelled as operating at full capacity during both daytime and nighttime periods — conservative assumption since cooling
tower likely to operate at less than full capacity during the nighttime.

4.4
441

As discussed in Section 3.1 of this NIA, Application Case cumulative noise levels were calculated by summing
the Baseline Case cumulative noise levels with the noise contribution from the Project. The Baseline Case
cumulative noise levels were presented in Section 4.2.1 of this NIA report. The noise contribution from the
Project was calculated using a computer noise model.

Application Case Noise Level Predictions
Permissible Sound Level Compliance

Figure 2 presents Project noise predictions for the entire Noise Study Area. Cumulative noise levels for the
Application Case are presented in Table 12 for each noise receptor. Table 13 provides a comparison of the
Application Case cumulative noise levels to the relevant PSL values. The results presented in Table 13 indicate
that Application Case cumulative noise levels are compliant with the PSL at all receptors during both the daytime
and nighttime periods. Table 14 presents a comparison of the Baseline Case and Application Case cumulative
noise levels.
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Table 12

Application Case Noise Levels

Baseline Case Cumulative Noise Levels . . o Application Case Cumulative Noise Levels
Noise Receptor [dBA] Project Noizggfntrlbutlon [dBA]
Daytime Nighttime Daytime Nighttime
R2 46.5 42.0 36.1 46.8 43.0
R3 46.5 42.0 33.2 46.7 42.5
R5 45.5 38.5 33.5 45.8 39.7
R6 50.1 41.2 34.6 50.3 421
R7 50.2 41.9 41.4 50.8 44.6
R8 50.3 42.3 36.2 50.5 43.3
R12 55.1 45.7 40.7 55.2 46.9
R13 46.1 41.0 37.7 46.7 42.6
Table 13  Application Case Noise Levels vs. Permissible Sound Level
Application Case Cumulative Noise Level Permissible Sound Level Margin of Compliance
Noise Receptor [dBA] [dBA] [dB]
Daytime Nighttime Daytime Nighttime Daytime Nighttime
R2 46.8 43.0 57 47 10.2 4.0
R3 46.7 42.5 57 47 10.3 4.5
R5 45.8 39.7 50 40 4.2 0.3
R6 50.3 421 55 45 4.7 2.9
R7 50.8 44.6 55 45 4.2 0.4
R8 50.5 43.3 55 45 4.5 1.7
R12 55.2 46.9 60 50 4.8 31
R13 46.7 42.6 57 47 10.3 4.4
Table 14 Baseline Case Noise Levels vs. Application Case Noise Levels
Baseline Qase Cumulative Application.Case Cumulative Change in Cumulative Noise Level
. Noise Level Noise Level
Noise Receptor [dBA] [dBA] [dB]
Daytime Nighttime Daytime Nighttime Daytime Nighttime
R2 46.5 42.0 46.8 43.0 0.3 1.0
R3 46.5 42.0 46.7 42.5 0.2 0.5
R5 45.5 38.5 45.8 39.7 0.3 1.2
R6 50.1 41.2 50.3 421 0.2 0.9
R7 50.2 41.9 50.8 44.6 0.6 2.7
R8 50.3 423 50.5 43.3 0.2 1.0
R12 55.1 45.7 55.2 46.9 0.1 1.2
R13 46.1 41.0 46.7 42.6 0.6 1.6
——
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4.4.2 Low Frequency Noise
Table 15 presents dBA and dBC noise levels for the Project.

Table 15 Application Case Low Frequency Noise Analysis

) Project Noise Contribution Difference
Noise Receptor

[dBA] [dBC] [dB]
R2 36.1 59.1 23.0
R3 33.2 57.1 23.9
R5 335 57.5 24.0
R6 34.6 59.8 25.2
R7 41.4 65.3 23.9
R8 36.2 61.3 251
R12 40.7 64.4 23.7
R13 37.7 60.3 22.6

The results presented in Table 16 indicate that at all eight receptors the dBC — dBA difference is greater than the
20 dB threshold that Rule 012 indicates is indicative of a potential LFN issue. Therefore, there is a potential
Project-related LFN issue at all eight noise receptors. As discussed in Section 3.2.3 of this NIA, field
measurements of one-third octave-band noise levels at these receptors, once the Project begins operations,
would be necessary to definitively identify any LFN issues; the dBC — dBA difference only indicates a potential
LFN issue. In addition, it was not possible to include dBA and dBC ASL values in the LFN analysis since
Rule 012 does not provide recommended ASL values in dBC. It is expected that the dBC — dBA differences
would be reduced if it were possible to incorporate ASL values into the LFN analysis. If field monitoring
conducted once the Project commences operations indicates that an LFN issue is present, then ATCO Power
would implement reasonable mitigation to address any LFN.
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5.0 SUMMARY AND DISCUSSION

The results presented in Table 13 indicate that the Application Case cumulative noise levels were predicted to
be compliant with relevant PSL values for all receptors during both the daytime period and the nighttime period.
The smallest margin of compliance was predicted to be 0.3 dB at receptor R5 during the nighttime period. At
most other receptors the nighttime margin of compliance was predicted to be larger than 1 dB and at all
receptors the daytime margin of compliance was predicted to be larger than 4 dB.

The results presented in Table 16 indicate potential Application Case LFN issues at all eight receptors. However,
field measurements would be required to confirm LFN issues.

December 2013 * Golder
Report No. 12-1334-0068 16 L7 Associates



ATCO HEARTLAND GENERATING STATION NIA

6.0 QUALIFICATIONS OF PERSONNEL RESPONSIBLE FOR NOISE
IMPACT ASSESSMENT

Virgini Senden, MSc, Eur Ing, INCE was responsible for senior technical review of the emissions and modelling
related to the Project NIA. Virgini is a senior acoustics engineer with a broad environmental and industrial
background and over 16 years consulting experience as an acoustic specialist in the environmental and
industrial fields. Her technical background and experience working for a large variety of industrial clients allows
her to easily connect with industry and manufacturing, while her experience working directly for regulatory bodies
allows her to connect with different regulatory regimes. Her experience in working on various large projects
enables her to oversee and manage large amounts of data. Recent Canadian experience includes noise studies
for oil and gas developments, conventional and wind power projects, mining projects, and the development of a
regional noise model as part of a regional noise management plan for the Alberta Industrial Heartland. Other
relevant experience includes integrated noise studies (road, rail, industry) as part of environmental impact
studies, noise impact assessments for a wide variety of manufacturing facilities, including noise management
and noise control recommendations, occupational health and safety noise studies and recommendations, the
design, development, and maintenance of noise management systems for large industrial areas with multiple
facilities, and road, rail, and architectural studies and recommendations (homes, schools, hospitals).

Joe Tomaselli, M.Eng., P.Eng (Ontario), was responsible for carrying out the senior review of the NIA report. Joe
is an Acoustics, Noise and Vibration engineer based out of Golder's Mississauga office in Ontario with over
13 years’ experience in providing Acoustics, Noise and Vibration support for a variety of projects, including, but
not limited to; power, mining, infrastructure, manufacturing, and architectural. Joe obtained his Masters of
Engineering through the University of Toronto, with an emphasis on noise and vibration control for industrial
applications. He received his B.A.Sc., in Mechanical Engineering from Waterloo University. In recent years,
Joe routinely provides support on noise assessments for projects located throughout North and South America.

Victor Young, MSc, performed noise emissions calculations, developed the computer noise model, and authored
the NIA report. Victor is an acoustic scientist in the Golder Calgary office. Since starting at Golder three years
ago, Victor has been involved in a variety of energy, utilities, and mining projects throughout Western Canada.
Victor’s experience includes field measurements and data analysis, computer noise modelling, and preparation
of noise impact assessment and environmental impact assessment reports. Victor received a BSc (Physics) from
the University of Guelph in 2002, and a MSc (Physics) from Dalhousie University in 2005. Prior to starting at
Golder, Victor spent more than five years working as a research scientist on projects related to underwater
acoustics, specifically sonar signal processing, pattern recognition, and automatic classification. During that time,
Victor authored several research papers in leading scientific journals.

ot s
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7.0 CLOSURE

We trust that the above meets your requirements. If you have any questions or require additional details, please

contact the undersigned.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED

Victor Young, M.Sc.
Acoustic Scientist

VY/JT/RR/Km

ORIGINAL SIGNED

Joe Tomaselli, M.Eng., P.Eng.
Associate, Acoustics, Noise, and Vibration Engineer

ORIGINAL SIGNED

Rick Robinson, Ph.D.
Principal, Project Director

December 2013
Report No. 12-1334-0068

18

? Golder
L7 Associates



ATCO HEARTLAND GENERATING STATION NIA

8.0 REFERENCES

ATPB (Alberta Transportation Planning Branch). 2013. Alberta Highways 1 to 986 Traffic Volume History 2003 —
2012. Produced February 18, 2013.

AUC (Alberta Utilities Commission). 2013. Rule 012: Noise Control. Effective April 1, 2013.
Cowan, P.J. 1994. Handbook of Environmental Acoustics. Van Nostrand Heinhold. New York, NY.

Drew, T. and D. South. 2009. Cumulative Effects and the 1.5 km Boundary. Presentation from the Alberta
Acoustics and Noise Association Spring Noise Conference, May 2009, Banff, Alberta.

ISO (International Organization for Standardization). 1996. ISO 9613-2 Acoustics — Attenuation of sound during
propagation outdoors — Part 2: General method of calculation. Geneva, Switzerland.

NCIA (Northeast Capital Industrial Association). 2007. NCIA Regional Noise Management Plan Pursuant to EUB
Noise Directive D-38. Submitted to the Energy and Utilities Board, November 2007.

NEMA (National Electrical Manufacturers Association). 2000. NEMA Standards Publication No. TR 1-1993
(R2000) — Transformers, Regulators, and Reactors. Rosslyn, VA, USA.

North American Oil Sands (North American Oil Sands Corporation). 2007. North American QOil Sands
Corporation Upgrader Project Environmental Impact Assessment, Volume 2, Section 3 — Noise.

Owens-Corning Fibreglass Corp. 1986. Noise Control Manual: Guidelines for Problem Solving in the
Industrial/Commercial Acoustical Environment.

Shell (Shell Canada Limited). 2010. Quest Carbon Capture and Storage Project — Environmental Assessment,
Volume 2A, Section 6. Prepared by Stantec Consulting Limited, November 2010.

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.

December 2013 $ Golder
Report No. 12-1334-0068 19 L7 Associates



ATCO HEARTLAND GENERATING STATION NIA
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APPENDIX A
Permissible Sound Level Calculations

Rule 012 indicates that a noise receptor can have only one daytime PSL and one nighttime PSL. Therefore, if
PSL values for a receptor have been established as part of a previous regulatory application these same values
must be used in all future noise assessments. Among the noise receptors, the Permissible Sound Level (PSL)
values for R2, R3, and R13 were established in (Shell 2010) and these PSL values were used directly in this NIA
report. For the other receptors — R5, R6, R7, R8 and R12 — PSL calculations based on methods in Rule 012 are
presented in Table 1.

Table 1: Permissible Sound Level Calculations

Basic Nighttime Sound Level Nighttime Daytime
Dwelling Unit Density
imi # per % Section of land
T:Darr?é(;ljrgll’gttign 1to 8 e 9to 160 ! >160 R12 Er?d FIa?78 RS R12 zr?d RR78 RS
Dwellings Dwellings Dwellings
Category 1@ 40 43 46 40 40
Category 2 45 48 51 45 45
Category 3© 50 53 56 50 50
Basic Sound Level (BSL) 50 45 40 50 45 40
Daytime Adjustment
Reason for Adjustment [ d\éiluLiq]
Adjustment for nighttime hours (22:00 to 07:00) 0 0 0 0
Adjustment for daytime hours (07:00 to 22:00) 10 10 10 10
Nighttime/Daytime Adjustment 0 0 0 10 10 10
Permissible Sound Level (PSL) [dBA] 50 45 40 60 55 50

@ Category 1: Dwelling(s) distance is more than or equal to 500 m from heavily travelled roads or rail lines and not subject to frequent

aircraft flyovers.

® Category 2: Dwelling(s) distance is more than or equal to 30 m, but less than 500 m from heavily travelled roads or rail lines and not

subject to frequent aircraft flyovers.

© Category 3: Dwelling(s) distance is less than 30 m from heavily travelled roads, or rail lines or subject to frequent aircraft flyovers.
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APPENDIX B

Octave-Band Noise Emissions
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APPENDIX B

Octave-Band Noise Emissions

Table 1 Spectrum Sound Power Levels of Noise Breakout from Buildings

Spectrum Sound Power Levels [dBA]

Overall Sound Power Level

Source Quantity 315 63 125 250 500 1000 2000 4000 8000 [dBA]
gas turbine building walls all 82.2 91.6 93.7 83.2 79.3 71.0 69.6 64.4 59.3 96.3
HRSG building walls all 84.9 94.3 96.4 85.9 82.0 73.7 72.3 67.1 62.0 99.0
steam turbine building walls all 90.7 87.3 88.4 90.4 88.1 83.2 74.4 61.6 55.5 96.5
gas turbine building roof all 90.4 99.8 97.9 91.5 91.5 86.3 84.9 74.6 70.5 103.1
HRSG building roof all 89.3 98.7 96.8 90.4 90.4 85.2 83.8 73.5 69.4 102.0
steam turbine building roof all 87.7 84.3 85.3 87.4 85.1 80.1 71.3 58.6 52.4 93.4
gas turbine building / HRSG building ventilation louvers 30 64.4 78.8 82.9 79.5 83.5 82.3 86.9 83.7 78.5 91.9
steam turbine building ventilation louvers 20 65.9 67.5 74.6 79.6 81.3 80.4 77.6 71.8 64.7 86.5
Table 2 Spectrum Sound Power Levels of Outdoor Equipment Noise Emissions
Equipment Quantity Spectrum Sound Power Levels [dBA] Overall Sound Power Level
315 63 125 250 500 1000 2000 4000 8000 [dBA]
gas turbine air inlet 54.6 74.8 72.9 82.4 86.8 90.0 94.2 94.0 91.9 99.2
gas turbine air discharge vent 55.6 75.8 73.9 79.4 81.8 92 95.2 96 93.9 100.7
. ) . ) 79.6 84.8 94.9 92.4 83.8 69 52.2 42 34.9 97.4
gas turbine / HRSG exhaust stack (including silencer) 1
81.6 92.8 103.9 106.4 108.8 104 92.2 73 59.9 112.4
250 MVA gas turbine transformer® 70.4 85.2 93.3 93.5 101.7 98.9 94.9 89.6 81.2 105.0
250 MVA steam turbine transformer® 70.4 85.2 93.3 93.5 101.7 98.9 94.9 89.6 81.2 105.0
gas turbine building / HRSG building exhaust fans 15 51.7 67.8 79.9 88.5 94.8 94.1 89.4 82.8 79 98.8
steam turbine building exhaust fans 10 51.7 67.8 79.9 88.5 94.8 94.1 89.4 82.8 79 98.8
cooling tower outlet fan® 6 62.4 75.6 85.8 89.5 92.1 92.5 86.7 82.3 76.1 97.3
cooling tower inlet® 2 67.7 83.6 90.8 98.4 100.8 104.1 102.9 103.7 104.6 110.7
cooling tower pumphouse exhaust fan® 1 50.8 80.9 83.7 88.2 89.3 88.9 84.6 81.8 72.8 94.9
December 2013 € &F Golder
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APPENDIX C

Quest Carbon Capture and Storage Project - Environmental
Assessment, Volume 2A, Section 6
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Quest Carbon Capture and Storage Project

Environmental Assessment Section 6: Sound Environment
—

Acronyms and Abbreviations

ATH ..ottt saennannens Alberta’s Industrial Heartland
AOSP....o e Athabasca Oil Sands Project
ASL e et et nes ambient sound level
CEAA ..ot e Canadian Environmental Assessment Act
O ettt et ce st e e ve bttt s e bttt e es e bbbt s e e e e aannteeenennnenenn carbon dioxide
Ot e e s s e e e s e s et ts e b s be s as cumulative sound level
ABA .ot a e et A-weighted decibels
ABC ...ttt st s nenens C-weighted decibels
EIA oot environmental impact assessment
ERCB ...t Alberta Energy Resources Conservation Board
| = L O oot PO U OTTORTOPOR - RUPOUY.-.- - STORL. O TP B Health Canada
ISO e International Organization for Standardization
Logeeieieimmntiiic s equivalent sound level
LA A et e st e s s e a e e e s e e e e s ara s local assessment area
NCIA ... et Northeast Capital Industrial Association
PDA ...t e e Project development area
PSL . e e e permissible sound level
RNMP......oiiiiiererrre et Regional Noise Management Plan
SREIL...cuiioreieieiicerre et ettt et Shell Canada Limited
SPL ..ttt ettt e et sound pressure level
the Project.......cocvevinceevneirenccreeeee e Quest Carbon Capture and Storage Project
UTM ettt et e s e s e universal transverse mercator
Shell Canada Limited November 2010
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Quest Carbon Capture and Storage Project
Environmental Assessment Section 6: Sound Environment

6

Sound Environment

Noise is selected as a valued environmental component because excessive noise has the
potential to affect the health and well-being of humans and wildlife. This section
identifies and quantifies the noise emission sources from the Project, assesses the
environmental effects of Project noise on nearby residences, describes the noise
modelling approach, and evaluates compliance with regulatory noise control
requirements.

The content of the assessment is structured to meet the requirements of the Alberta
Energy Resources Conservation Board (ERCB) Directive 038: Noise Control (February
2010) (Directive 038) and the Canadian Environmental Assessment Act (CEAA).

The objectives of the assessment are:
e identify the sound sources from the Project

e determine whether predicted sound levels at nearby residences comply with Directive
038 noise guideline limits for residences in Alberta’s Industrial Heartland (AIH)

e determine the cumulative environmental effects of the Project together with other
existing and approved facilities in the area (denoted as Application Case), and
including other planned projects (denoted as Planned Development Case) on nearby
residences

e identify measures to mitigate and manage potential environmental effects of noise

During operation, the primary noise sources will be in the CO, capture infrastructure,
because no operational noise sources will be present along the CO, pipeline route or at
the injection wells. Therefore, this noise assessment quantitatively assesses the
environmental effects of noise from operation of the CO, capture infrastructure.

6.1 Boundaries — Sound Environment
6.1.1 Temporal Boundaries
The following temporal boundaries were used to assess Project environmental effects,
some of which have a specific timeline assigned to them:
e Construction is scheduled to commence in Q3 2012 and end in Q4 2014
e Operation timeframe is for the life of the Project (estimated to be greater than
25 years)
e Decommissioning and abandonment recognizes the final reclamation of lands
disturbed by construction
Shell Canada Limited November 2010
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Section 6: Sound Environment Environmental Assessment
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6.1.2 Spatial Boundaries

6.1.2.1

6.1.2.2

Local Assessment Area

The local assessment area (LAA) encompasses the CO, capture infrastructure Project
development area (PDA) and extends 3km beyond the PDA (see Figure 6-1).
Environmental effects of the CO, capture infrastructure-related noise during normal
operation would be localized within the 3 km LAA, and are not expected to be audible
beyond this 3 km distance. This is based on previous experience and professional
Judgment and is consistent with the approach taken in previously approved projects in the
area (e.g., Athabasca Oil Sands Project [AOSP] Scotford Upgrader Expansion 1 Project
[Shell 2005], AOSP Bitumen Blending Facility Project [Shell 2007, 2008] and the Total
Upgrader Project (Total 2007).

Based on review of the approved AOSP Scotford Upgrader Expansion 1 Project and
AOSP Bitumen Blending Facility Project, 10 residences were identified as locations
where environmental effects of noise could be a concern because of their proximity to the
Project (see Figure 6-1). Some of the identified residences are outside the 3 km LAA, but
have been included in the assessment for completeness and consistency with past noise
assessments in the area. The ERCB had previously shown an interest in understanding the
changes and trend in sound levels at some of these residences in previous environmental
impact assessments (EIAs). Other residences in the area are at similar or greater setback
distances from Shell Scotford. Although these residences will experience sound levels
similar, or less than, the selected nearby 10 residences, they are included in the predicted
noise isopleth contour maps for the area, and provide an understanding of the predicted
sound levels at all the surrounding residences.

Regional Assessment Area

If Directive 038 permissible sound levels or noise limits are met at nearby residences in
the LAA, they will be deemed to be met at other residences outside the LAA, due to their
greater distance from the CO, capture infrastructure. The environmental effects of the
CO; capture infrastructure noise during normal operation are expected to be localized
within the LAA because the environmental effects of noise would be imperceptible or
inaudible outside the 3 km LAA.

A cumulative environmental effects assessment of the CO, capture infrastructure,
together with other existing, approved and planned energy developments outside the
LAA, is completed. This provides a conservative assessment and meets the cumulative
environmental effects assessment requirements of Directive 038, consistent with the
intent of the CEAA.

November 2010
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Quest Carbon Capture and Storage Project

Section 6: Sound Environment Environmental Assessment
. — e ]

6.2 Sc

ope of Assessment — Sound Environment

The content of the assessment is structured to meet the requirements of Directive 038 and
CEAA.

The objectives of the assessment are:
e identify the sound sources from the Project

e determine whether predicted sound levels at nearby residences comply with noise
guideline limits in Directive 038 for residences in ATH

e determine the cumulative environmental effects of the Project together with other
existing and approved facilities in the area (denoted as Application Case), and
including other planned projects (denoted as Planned Development Case) on nearby
residences

e identify measures to mitigate and manage potential environmental effects of noise

6.2.1 Regulatory Setting

Directive 038 regulates sound levels generated by energy-related facilities in the Province
of Alberta. The requirements of Directive 038 have been applied in this noise assessment.
This is consistent with the recommendation of Health Canada (HC 2010).

Health Canada does not have noise guidelines or enforceable noise thresholds or
standards (HC 2010). Health Canada encourages responsible authorities to consult with
provincial and municipal authorities, to determine which noise standards or regulations
exist for the Project location, as differences may exist in approaches to limiting noise
effects. In the province of Alberta, the Alberta ERCB regulates sound levels generated by
energy facilities and their operation. The applicable regulatory noise control requirements
are defined in Directive 038 (ERCB 2007). As recommended by Health Canada (HC
2010), the noise control guidelines in Directive 038 has been adopted for this assessment,
as it is the applicable provincial noise regulatory guideline for energy-related facilities in
Alberta.

6.2.2 Key Issues and Potential Interactions

6.2.2.1

See Table 6-1 for the potential interactions of the Project with the sound environment.

Construction

Activities associated with the construction and decommissioning of the CO, capture
infrastructure, CO, pipeline and CO, storage area (including the injection wells) are
considered temporary, and are addressed through noise management protocols in
Directive 038 (see Section 6.5). Therefore, potential interaction of the construction of the
CO, capture infrastructure, CO, pipeline and CO, injection wells are ranked as 1 for
interactions with noise.

November 2010
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Quest Carbon Capture and Storage Project
Environmental Assessment

Section 6: Sound Environment
e

Table 6-1 Potential Project Interactions with Noise
Project Activities and Physical Works l Description of Activity Rank
Construction

CO2 capture infrastructure Construction equipment noise emissions. 1
CO; pipeline Construction equipment and transportation noise 1

emissions.
CO: storage (including injection wells, access roads | Construction equipment, injection well drilling 1
and borrow pit areas) equipment and transportation noise emissions.

Operation

CO: capture infrastructure Continuous noise emission from the operation of 2

the CO; capture infrastructure
CO; pipeline No noise emissions 0
CO; storage (including injection wells, access roads | No noise emissions 0
and borrow pit areas)

v
Decommissioning and Abandonment

CO: capture infrastructure Decommissioning equipment noise emissions 1
CO: pipeline Decommissioning equipment and transportation 1

noise emissions
CO:; storage (including injection wells, access roads | Decommissioning equipment and transportation 1
and borrow pit areas) noise emissions

Accidents, Malfunctions and Unplanned Events'
Interaction with Other Physical Works and Activities

Interaction with other existing and planned projects | Other industry and non-industry noise emissions v
in the PDA (see Project Inclusion List in Section 2,
Table 2-1)

NOTES:
0 = No interaction
1=

Interaction occurs; however, based on past experience and professional judgement the interaction would not

result in a significant environmental effect, even without mitigation; or interaction would not be significant due to
application of codified environmental protection practices that are known to effectively mitigate the predicted

environmental effects.
2=

effects are considered further in the environmental assessment.
v = Indicates cumulative environmental effects potential, which is the potential to interact with Project environmental

effects.

Interaction could result in an environmental effect of concem, even with mitigation. The potential environmental

! Accidents, malfunctions and unplanned events are assessed separately from the routine Project environmental

effects assessment (see Section 17).

Shell Canada Limited
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6.2.2.2 Operation

Activities associated with the continuous operation of the CO, capture infrastructure have
the greatest potential to change the sound environment throughout the lifespan of the
Project, and so require detailed assessment according to Directive 038. As no noise
emissions are expected to be associated with the operation of the CO, pipeline and CO,
injection wells, these activities are ranked as 0.

6.2.2.3 Decommissioning and Abandonment
Potential interaction of the decommissioning and abandonment of the Project is ranked
as 1, as noise emissions are expected to be temporary and short-term in duration.
6.2.3 Measurable Parameters
The measurable parameter for assessing the environmental effects of noise is the
permissible sound level (PSL). The rationale for the selection of the PSL is provided in
Table 6-2.
Table 6-2 Measurable Parameter for Noise
Environmental Rationale for Including Environmental Measurable Rationale for Selecting
Effect Effect in the Assessment Parameter(s) Measurable Parameter
The exceedance of o The PSL is required in Directive 038 The nighttime e Requirement of
Directive 038 PSLs as the noise limit for assessing PSLis Directive 038
could result in compliance at residential locations measured in (ERCB 2007)
unacceptable noise e When the PSL is exceeded due to Leq (9) (dBA)
levels at the Project noise, quality of life for
residences humans living in the area will be
affected

6.2.4 Residual Environmental Effects Rating Criteria

Notwithstanding that Directive 038 regulatory requirements are the primary standards for
assessing the environmental effects of noise during Project construction and operation,
the following environmental effects rating criteria are also considered to provide an
additional understanding of potential environmental effects of noise:

Direction
Direction is the expected long-term trend of the environmental effect, and can be:

e positive — the sound environment in the LAA is improving compared with ambient
conditions

e adverse — the sound environment in the LAA is worsening compared with ambient
conditions

e neutral — the sound environment in the LAA is not changing compared with ambient
conditions

November 2010
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Quest Carbon Capture and Storage Project
Environmental Assessment Section 6: Sound Environment

Magnitude

Magnitude is the degree of change in sound level relative to the PSL. This assessment
component is ranked as one of three classes:

e low — the predicted CO, capture infrastructure sound level contribution at the
residences is less than the PSL by 4 to 9 dB

e moderate — the predicted CO, capture infrastructure sound level contribution at the
residences is equal to or less than the PSL by 3 dB or less

e high — the predicted CO, capture infrastructure sound level contribution at the
residences is greater than the PSL

Geographic Extent

Geographic extent is the area within which an environmental effect of a defined
magnitude occurs, and can be:

e local — the environmental effect of noise is restricted to the LAA

e regional — the environmental effect of noise will extend beyond the LAA

Duration

Duration is the time required until the sound environment returns to its ambient
condition, or the environmental effect can no longer be measured or otherwise perceived,
and can be:

e short term — the duration of the noise event is less than 1 month

e medium term — the duration of the noise event is greater than 1 month but less than
3 years

e long term — the duration of the noise event is throughout the Project lifespan

e permanent — the duration of the noise event is permanent and extends beyond the
Project lifespan

Frequency

Frequency is the number of times during a project or a specific project phase that an
environmental effect may occur, and can be:

e once — the environmental effect occurs once throughout the Project lifespan

e sporadic — the environmental effect occurs sporadically at irregular intervals
throughout the Project lifespan

e regular — the environmental effect occurs on a regular basis at regular intervals
throughout the Project lifespan

e continuous — the environmental effect occurs continuously throughout the Project
lifespan

Shell Canada Limited November 2010
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6.2.5

6.2.6

6.3

6.3.1

6.3.2

Reversibility

Reversibility is the likelihood that the ambient conditions will recover from an
environmental effect, and can be:

e reversible — the environmental effect on the sound environment will cease after the
Project is decommissioned

e irmreversibile — the environmental effect on the sound environment will persist after
the Project is decommissioned

Standards or Thresholds for Determining Significance

Directive 038 is the standard used to assess the significance of environmental effects of
noise during continuous operation of the Project. If the Project noise level meets the PSLs
or noise limit requirements of Directive 038, the environmental effect is considered to be
not significant.

Influence of Consultation on the Assessment

Consultation with regulators, stakeholders and community members related to the
potential environmental effects of the Project on the sound environment was integrated
into the Terms of Reference for the Quest CCS Project, on which this assessment is
based.

Methods — Sound Environment

Noise Descriptors

Because humans are more sensitive to sound at some frequencies and less at others,
weighting of sound energy is used to account for the way humans hear. To account for
the time-varying nature of environmental noise, a single measurement is used: energy
equivalent sound level (Leg). The L is defined as the steady, continuous sound level over
a specified time that has the same acoustic energy as the actual varying sound levels over
the same period. The unit for L., is dBA (A-weighted decibels), which is an absolute
decibel scaled to mimic the response of the human ear to different frequencies of quiet
sound levels. For low frequency noise, the unit is dBC, which also mimics the response
of the human ear to loud sound levels and weights the low frequency sounds more
heavily than the A-weighting. The periods recommended by the ERCB for the L., metric
are daytime (07:00 to 22:00h) and nighttime (22:00 to 07:00h). The daytime L, is the
15-hour A-weighted energy equivalent sound level, denoted as L. (15). Similarly, the
nighttime L., is a 9-hour A-weighted energy equivalent sound level denoted as L, (9).

For commonly used noise terminology, see Appendix 6A.

Modelling

Shell is an active member of the technical working group of the Northeast Capital
Industrial Association (NCIA), which is developing a regional noise model for AIH. The
noise assessment for this Project has been developed using noise modelling software and
methodology consistent with NCIA requirements.

November 2010 Shell Canada Limited
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Noise propagation methods used in this assessment are those prescribed by the
International Organization for Standardization (ISO) Standard 9613 (ISO 1993, 1996).
The ERCB has accepted the ISO 9613 standard for noise assessments under
Directive 038. Sound propagation is calculated using the latest version of Cadna-A
(DataKustik 2010), an advanced noise modelling software package that incorporates
1SO 9613 sound propagation algorithms.

The modelling approach accounts for:

e distance attenuation (effect of geometric dissipation of sound with respect to
distance)

e atmospheric attenuation (effect of sound absorption by the mass of air between sound
sources and receptors)

e ground attenuation (effect of sound absorption by the ground as sound passes over
various terrain types between the sound sources and the receptors)

e screening effects of surrounding terrain

e reflection of sound waves from reflective surfaces during propagation
® mitigation measures incorporated in the equipment and building design
e meteorological conditions and effects on sound propagation

The ISO 9613 algorithms simulate downwind propagation under mildly developed
temperature inversion conditions, both of which enhance sound propagation and provide
a reasonable assessment of potential environmental effects of noise, as stipulated in
Directive 038. To provide a representative assessment of conditions when the general
public might be most affected by noise, parameters typical of nighttime conditions in
spring and summer are used because these coincide with periods when outdoor activities
by the public are most likely to occur. As recommended in Directive 038, the
meteorological parameters that are used in the noise model are 10°C ambient air
temperature, wind speed of 7.5 km/h and 70% relative humidity. The ground between the
CO, capture infrastructure and residences is predominantly soft, with short grass cover.
Representative ground terrain information in the form of ground contour lines consistent
with surrounding areas is used in the noise model. To provide a representative assessment
of the environmental effects of noise during summer and spring conditions, the ground
condition is modelled as soft porous ground (80% absorptive) and partly hard ground
(20% reflective). These assumptions are similar to those made in the noise assessment for
the AOSP Bitumen Blending Facility Project (Shell 2007, 2008).

6.3.3 Determination of Permissible Sound Levels

As stipulated in Directive 038, the PSL is the maximum sound level that should not be
exceeded within 15 m of the residence. The ERCB also considers AIH to be a unique
area whereby PSLs for residences in this area are based, in part, on ambient sound level
(ASL) data dating back to 1980 when there were few ERCB regulated facilities in the
area (ERCB 2007). The PSLs used are the same as PSLs used in previously approved
projects in the area (e.g., AOSP Scotford Upgrader Expansion 1 Project (Shell 2005),
AOSP Bitumen Blending Facility Project (Shell 2007, 2008), BA Energy Upgrader
Project (BA Energy 2004)). See Table 6-3 for the nighttime PSLs at nearby residences. If
a continuous operation meets the nighttime PSLs, daytime levels will be acceptable,

Shell Canada Limited November 2010
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because the daytime limit has an additional 10 dB incremental daytime adjustment, as per
Directive 038 requirements. The 10 dB incremental daytime adjustment recognizes that
nighttime noise disturbances are generally considered more annoying and less acceptable
than daytime (ERCB 2007).

For noise-generating activities with shorter durations (e.g., during upset and emergency
conditions), the PSL noise limit is increased by:

e 5 dB for noise activities lasting longer than one week, but less than or equal to
60 days

e 10 dB for noise activities lasting more than one day, but less than or equal to one
week

e 15 dB for noise activities lasting less than or equal to one day

To verify compliance with Directive 038 PSL noise limits, modelling is used to predict
sound contributions from:

e the CO, capture infrastructure (Project Case)

e existing industrial activities in the area, including noise from the CO, capture
infrastructure, and approved facilities (Application Case)

e planned developments in the area (Planned Development Case)

If the predicted sound level is less than, or equal to, the PSL, the noise level is in
compliance. If the PSL is exceeded, mitigation-measures to reduce the sound level are
identified. The residual environmental effect on residents is then determined based on
predicted sound level after mitigation. Assessment reports for projects approved but not
yet constructed near the Project were reviewed to obtain additional information on ‘sound
sources, the measured baseline sound environment, and approved PSLs for the residences
in the area (North West 2006; BA Energy 2004; Shell 2005, 2007 and 2008; TOTAL
2007).

Directive 038 contains provisions that address low-frequency noise assessment for
projects and has determined that low-frequency environmental effects of noise exist
when:

e the time-weighted average dBC-dBA (i.e., dBC minus dBA) value is equal to, or
greater than, 20 dB

e aclear tonal component exists at a frequency below 250 Hz

These provisions have been applied in the assessment of noise from the CO, capture
infrastructure (see Section 6.5).

November 2010
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Table 6-3 Permissible Sound Levels at Nearby Residences
UTM Coordinates . .
Nighttime
(Zone 12, NAD 83) Permissible Approximate Distance
Residence (m) Sound Level Orientation from the CO; from the CO; Capture
No.? Easting Northing (PSL)" Capture Infrastructure Infrastructure
(dBA Leq[9]) (km)
4 362137 5965913 47 North of the CO; capture 29
infrastructure
10 365125 5963529 47 East of the CO, capture 28
infrastructure
12 365076 5963011 47 East of the CO- capture 28
infrastructure
14 365297 5962819 47 East of the CO; capture 3.1
infrastructure
16 365021 5962356 47 East of the CO; capture 28
infrastructure
23 364648 5960497 47 Southeast of the CO; 33
capture infrastructure
24 364484 5960324 47 Southeast of the CO; 3.3
capture infrastructure
33° 361555 5959742 47 South of the CO; capture 3.2
infrastructure
74 360059 5962230 47 Southwest of the CO2 2.2
capture infrastructure
81 364175 5968014 45 North of the CO; capture 5.3
infrastructure
NOTES:

# Some of these residences (Residences 23, 24, 81 and 33) are outside the 3 km LAA, but are included in the
assessment for completeness and consistency with past project assessments in the area.

® Based on approved nighttime PSLs by the ERCB for these residences in previous EIA studies in AlH (e.g., AOSP
Scotford Upgrader Expansion 1 Project [Sheill 2005} and AOSP Bitumen Blending Facility Project [Sheil 2007,
2008]). If a continuous operation meets the nighttime PSLs, daytime levels will be acceptabie because the daytime
limit has an additional 10 dB incremental daytime adjustment.

° Residence 33 is located within the fenceline of the planned TOTAL Upgrader. Itis no longer occupied and is
included in the assessment for information only.

Shell Canada Limited
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6.4 Project Residual Environmental Effects Assessment — Sound
Environment

6.4.1 Mitigation Measures

Mitigation measures for noise associated with the Project construction and
decommissioning activities and operation include the following:

6.4.1.1 Construction and Decommissioning

Where practical, noisy construction activity (e.g., piling) will be scheduled to
daytime hours (i.e. 07:00 to 20:00h)

Noise mitigation measures installed on construction equipment (e.g. mufflers) will be
kept in good working condition

Construction traffic will be restricted to approved access routes to and from the site
Equipment will be turned off when not in use, where practical

Screening effects resulting from placing barriers and enclosures around construction
equipment will be used, where practical

Noise complaints about construction activity will be logged and investigated to assess
whether they relate to Project activities

6.4.1.2 Operation

Electric-driven compressors and pumps will be used at the CO, capture infrastructure
The compressor will be housed inside buildings with acoustical treatments

All operational noise sources will be designed to meet a maximum noise emission
level of 85 dBA at 1 m, or as low as reasonably practicable.

To minimize the likelihood of structure-borne noise that may be induced from the
vibration of indoor equipment, Shell will consider installing vibration isolation pads,
resilient mounts on equipment, resilient pipe support systems, and dampers where
appropriate

Noise complaints about CO, capture infrastructure operation will be logged and
investigated to assess whether they relate to Project activities

There are no onsite rail networks planned for the CO, capture infrastructure

Noise complaints about rail and truck activities will be logged and investigated to
assess whether they relate to Project activities

Noise mitigation measures installed on trucks (mufflers) will be kept in good
working condition

Appropriately equipped and maintained drilling rigs will be contracted

Where applicable, Shell will consider installing an appropriate vent silencer to limit
noise levels

Emergency alarm testing will be restricted to daytime periods only

November 2010
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6.4.2 Construction and Decommissioning Noise

Noise associated with Project construction is exempted from meeting the requirements of
Directive 038. However, Directive 038 requires that reasonable measures be implemented
to limit environmental effects of noise from construction activities.

Noise will occur during construction-related activities associated with the CO, capture
infrastructure, CO, pipeline and CO, storage (including the injection wells). At
decommissioning, noise will be generated by remediation activities. Noise levels will
vary as activities change in location and intensity (i.e., types and numbers of construction
equipment operating). The environmental effects of noise from the construction of the
CO,; capture infrastructure are expected to be less than those for the approved AOSP
Scotford Expansion 1 Project (Shell 2005) because the construction effort for the CO,
capture infrastructure is considerably smaller. However, the following mitigation
measures will be implemented to address the environmental effects of noise on nearby
residents during construction and decommissioning associated with the CO, capture
infrastructure, CO, pipeline and CO, storage area (including the injection wells), as
recommended in Directive 038:

e Where practical, noisy construction activity (e.g., piling) will be scheduled to
daytime hours (i.e., 07:00 to 20:00h).

e Noise mitigation measures installed on construction equipment (e.g., mufflers) will
be kept in good working condition.

e Construction traffic will be restricted to approved access routes to and from the site.
e Equipment will be turned off when not in use, where practical.

e Screening effects resulting from placing barriers and enclosures around construction
equipment will be used, where practical.

e Noise complaints will be logged and investigated to assess whether they relate to
construction activities.

The environmental effect is reversible and will cease when construction ends. The
frequency of exposure is sporadic and the duration is medium-term.

6.4.3 Railway and Road Traffic Noise

Material and personnel will be transported to and from the CO, capture infrastructure site
by access roads and rail during construction, operation, and decommissioning and
abandonment. No new rail networks are planned for the CO, capture infrastructure site.
Although environmental effects of noise from railway and road traffic are not specifically
addressed in Directive 038, it is consistent with the intent of Directive 038 that
environmental effects of noise are kept to a minimum. The level of noise created by
vehicle traffic will vary by type, number, and speed of vehicle. Typical maximum sound
levels of a heavy truck passing by at speeds of 50 km/h and 80 km/h are 80 dBA and
85 dBA at 15 m, respectively (ERCB 2007). Maximum noise levels would decay to
approximately 64 to 69 dBA within 100 m of the roadway, 40 to 45 dBA within 1.5 km
of the roadway, and 34 to 39 dBA at 3 km from the roadway. Heavy trucks are defined as
having more than three axles, with a general gross vehicle weight greater than 12,000 kg
(ERCB 2007).

Shell Canada Limited November 2010
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Although there are no onsite rail networks planned for the capture infrastructure, the
following rail noise information is provided for information. Typical maximum sound
level of a freight train passing by is 95 dBA at 15 m (ERCB 2007). Maximum noise
levels would decay to approximately 79 dBA within 100 m of the rail track, 55 dBA at
1.5 km from the track, and 49 dBA at 3 kin from the track.

Based on knowledge of the area and the smaller scale of this CO, capture infrastructure
relative to the AOSP Scotford Expansion 1 Project (Shell 2005), it is expected that
existing vehicle and rail traffic volume in the area would be more dominant than the
occasional Project-related vehicle and rail traffic along existing roads and rail tracks. As a
result, the noise effects are expected to be less than those described for the AOSP
Scotford Expansion 1 Project because the CO, capture infrastructure will incorporate
similar noise management measures and the effects of the Scotford Expansion 1 Project
were predicted to be not significant. Nevertheless, noise complaints about rail and truck
activities will be logged and investigated to assess whether they relate to Project
activities. Also, noise mitigation measures installed on vehicles (e.g., mufflers) will be
kept in good working condition and speed limits followed. The environmental effect is
reversible and would cease when the traffic ends. The frequency of exposure is sporadic
and the duration is short-term.

Injection Well Drilling Noise

Noise will occur during drilling of the injection wells for CO, storage underground.
Directive 038 stipulates that compliance for drilling and servicing rigs is on a complaint
basis only, and that all parties are expected to act quickly to remedy any noise
complaints. Shell will limit environmental effects of noise as a result of injection well
drilling by contracting an appropriately equipped and maintained drilling rig. The
environmental effect is reversible and will cease when drilling ends. The frequency of
exposure is sporadic and the duration is short-term.

2 Venting Operations

During upset conditions, CO, venting may occur, and is a required safety measure to
protect workers and the integrity of the facilities. This type of emergency activity,
required to protect worker health and safety, is exempt from meeting the requirements of
Directive 038. However, Directive 038 still requires reasonable measures to be
implemented to limit the noise level during such activity. Therefore, Shell will consider
installing an appropriate vent silencer to reduce noise levels, where applicable, during
upset conditions. The environmental effect is reversible and will cease when the upset
conditions and venting stops. The frequency of exposure is sporadic and the duration is
short-term.

Emergency Alarm Systems

Various alarm systems will be installed at the Project, according to required safety
measures. The alarms will be loud and audible in emergencies. Emergency alarm systems
will be tested occasionally to ensure that the alarm systems work and that they will be
functional during emergencies. Emergency alarms associated with the CO, capture
infrastructure will be tested during daytime hours exclusively (07:00 to 20:00h), where
reasonably practical.

6.4.4
6.4.5 Cco
6.4.6
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The environmental effect is reversible and will cease when the alarm is switched off. The
frequency of exposure is sporadic and the duration is short-term.

6.4.7 Operation

6.4.7.1 Assumptions

The following modelling parameters are used regarding the CO, capture infrastructure
operation:

Noise sources included in the model are those that will operate continuously. Spare,
intermittent and stand-by equipment that will be used during equipment failure or
emergency conditions are not part of normal operation, and therefore are not included
in the noise model.

All potential non-emergency noise-generating equipment (e.g., coolers, compressor,
pumps and associated motors) will be designed to meet a maximum noise emission
performance specification of 85 dBA at 1 m, or as low as reasonably practicable.

The 1/1 octave band sound power levels for the sound sources are estimated from the
noise emission performance specifications and published literature values, where
applicable. ‘

A conservative estimate of noise disturbance during normal operation is predicted by
assuming that all sound sources operate at the same time and at peak power (i.e.,
100% load) during daytime and nighttime periods, as required in Directive 038.

The compressor and associated electric driver will be housed inside an acoustical
building, and designed to meet a maximum noise emission level of 85 dBA at 1 m
from the building fagade and associated ventilation openings, or as low as reasonably
practicable. Where practical, the windows and doors will remain closed during
normal operation, to reduce outdoor sound transmission from indoor equipment.

To reduce the likelihood of structure-borne noise that may be induced from the
vibration of indoor equipment, Shell will consider installing vibration isolation pads,
resilient mounts on equipment, resilient pipe support systems, and dampers, where
appropriate.

Noise propagating through the compressor building walls and roof is modelled as an
area source. At each pump location, the noise from the pump and associated electric
driven motor is modelled.

Pressure release valves are expected to operate during upset or emergency conditions
for depressurization and safety purposes, where applicable. Noise from these
emergency-related events has been excluded from the noise model, as required in
Directive 038.

Noise mitigation measures that will be incorporated as part of the equipment and
building design are included in the noise model.

Major sound sources associated with the CO, capture infrastructure include electric
pumps and associated electric motors, CO, compressor and air cooler fans. For the
modelled octave band sound power levels for these sources, see Appendix 6B.
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e Notwithstanding the above measures, in the event a noise complaint is received, the
following steps will be taken and will include the following:

e Shell will consult with the complainant to identify the time and weather conditions
when the noise occurred and the type of noise detected.

e If appropriate, Shell will conduct a noise survey at the Shell Scotford fenceline
during representative weather conditions, to determine whether the CO, capture
infrastructure was the cause.

e If the CO, capture infrastructure is identified as the cause of a noise complaint,
mitigation measures will be identified and implemented to reduce noise.

6.4.7.2 Predicted Noise Levels

For noise contributions from the CO, capture infrastructure, see Table 6-4. Predicted
sound levels are well below the nighttime PSLs at each of the residences. For the noise
contour map of the area, see Figure 6-2. The noise isopleth contours start with a lower
limit of 40 dBA. Based on human perception of sound, 40 dBA is the sound of a typical
quiet office or living room (ERCB 2007). The potential for low-frequency noise is small
because the predicted dBC-dBA (i.e., dBC minus dBA) value at each residence is less
than 20 dB, as required in Directive 038.

Table6-4 - Sound Levels from Capture Infrastructure Contributions
Predicted Capture Predicted Low
Infrastructure Nighttime Frequency Potential for
Residence Sound Level Permissible Noise Check Meets ERCB Low Frequency
No. Contributions . Sound Level {dBC-dBA} Guidelines? Noise
(dBA Leq (9)) (dBA Loq (9)) (dB) (Yes/No) (Yes/No)
4 28 47 1 Yes No .
10 30 47 12 Yes No
12 30 47 12 Yes No
14 29 47 13 Yes No
16 30 47 13 Yes No
23 27 47 14 Yes No
24 27 47 14 Yes No
33° 29 47 13 Yes No
74 32 47 10 Yes No
81 20 45 17 Yes No
NOTES:

? Residence No. 33 is located within the fenceline of the planned TOTAL Upgrader. it is no longer occupied and is
inciuded in the assessment for information only.

Results rounded to the nearest whole number.
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6.5 Summary of Project Residual Environmental Effects on the
Sound Environment

6.5.1 Determination of Significance

Predicted sound levels from the CO, capture infrastructure are well below the PSLs at all
10 selected residences (see Table 6-5). The potential for low-frequency noise is also
predicted to be low at each of the 10 residences. The residual environmental effects of the
Project will be not significant because the predicted sound level at each of the residences
is well below Directive 038 guidelines.

6.5.2 Follow-up and Monitoring

As a member of the NCIA, Shell complies with the noise management and monitoring
requirements of the ERCB within the NCIA Regional Noise Management Plan (RNMP).
The RNMP is being developed by the NCIA and will include both ERCB-regulated and
non-regulated facilities in AIH. Input from stakeholders in the area will be incorporated
in the formulation of the RNMP. Shell is an active member of the technical working
group in the development of this regional model.

Requirements for residential noise monitoring according to Directive 038 are complaint
driven. No follow-up post-construction monitoring is required at the residences, unless a
complaint is received. Any monitoring that might be necessary will be addressed at that
time. Shell plans to manage noise concerns and to promptly respond to any noise
complaint.

Best Practices

The ERCB and Health Canada encourage licensees to adopt and incorporate best
management practices for noise management into their design, construction, maintenance
and operating procedures. These measures may include such activities as:

e taking regular noise measurements at the Shell Scotford fenceline, to determine
whether any considerable changes in noise levels occur near the CO, capture
infrastructure during operation

e restricting high noise-generating activities to the daytime, whenever practical

Shell is committed to incorporating best management practices into its design,
construction, maintenance and operating procedures to limit noise disturbances, where
reasonably practical.
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Quest Carbon Capture and Storage Project
Environmental Assessment Section 6: Sound Environment
e

6.6 Cumulative Environmental Effects Assessment on the Sound
Environment

Directive 038 and CEAA require consideration and assessment of cumulative
environmental effects of noise, where applicable. Noise contributions from the CO,
capture infrastructure, as well as from existing, approved and planned industrial facilities
in the area are considered. See Table 6-6 for the facilities that are included in the
cumulative environmental effects assessment.

Table 6-6 Summary of Facilities in the Cumulative Environmental Effects
Assessment Cases

Cumulative
Environmental Effects
Assessment Case

Sound Sources Included in Noise Model

Base Case

ASLs (per Directive 038)

Predicted contributions from existing facilities near the Project (obtained from other
approved ElAs in the area (e.g., Shell 2005, TOTAL 2007)

BA Energy Upgrader (approved)’

AOSP Scotford Upgrader Expansion 1 Project (approved)

North West Upgrader (approved)

AOSP Bitumen Blending Facility (approved)

Provident/Williams Energy BB-Mix Project (approved)

Fort Hills Sturgeon Upgrader Project (approved)

Application Case

Base Case

CO; capture infrastructure

Planned Development
Case

Application Case

TOTAL Upgrader Project (planned)

Provident/Williams Energy C5 Hydrotreater and C2 Recovery Projects (planned)

NOTE:

! These approved projects are currently on hold and were included in the noise model to provide a conservative

assessment.

Shell Canada Limited
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Section 6: Sound Environment

Quest Carbon Capture and Storage Project
Environmental Assessment

6.6.1 Base Case
For the Base Case, the predicted sound levels from existing and approved projects within
and near the LAA are added to the ASLs. Although some of the approved upgrader
projects are currently on hold (e.g., BA Energy Upgrader, Fort Hills Sturgeon Upgrader
and Northwest Upgrader), their sound contributions have been included in the modelling
to provide a conservative assessment. For the predicted Base Case cumulative sound
levels (CSLs) at the 10 residences, see Table 6-7. Predicted nighttime Base Case CSLs
are below, or equal to, the ERCB PSLs at each of the residences.
Table 6-7 Base Case Sound Levels
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
Predicted
Contributions from Predicted Base Nighttime
Residence Existing and Case CSL Permissible Meets ERCB
No Approved Projects’ ASL? (Column 2+3)* Sound Level* Guidelines?
(dBA Leq (9)) (dBA Leq (9)) (dBA Leq (9)) (dBA Leq (9)) (Yes/No)
4 44 35 45 47 Yes
10 41 35 42 47 Yes
12 41 35 42 47 Yes
14 40 35 41 47 Yes
16 40 35 41 47 Yes
23 39 35 41 47 Yes
24 40 35 41 47 Yes
33° 43 35 44 47 Yes
74 46 35 46 47 Yes
81 45 35 45 45 Yes
NOTES:

! Based on extensive data available from other ElAs in the area and calibrated using data from field measurements
(e.g., Shell 2005, 2007 and 2008; BA Energy 2004).

2 Based on Directive 038, the ASL data for AlH is based on data dating back as far as 1980, when there were few

ERCB regulated facilities in the area. )
For an explanation of logarithmic addition of sound levels, see “Decibe! Addition” in Appendix 6A.
Based on approved PSLs by the ERCB for these residences in previous assessments in AlH(e.g., Shell 2005, 2007

s @

and 2008; BA Energy 2004).

wm

included in the assessment for information only.
Results rounded to the nearest whole number.

Residence No. 33 is located within the fenceline of the planned TOTAL Upgrader. It is no longer occupied and is

November 2010
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Quest Carbon Capture and Storage Project

Environmental Assessment Section 6: Sound Environment

6.6.2 Application Case
See Appendix 6B for sources of sound associated with the CO, capture infrastructure as
well as the 1/1 octave band sound power level for each sound source. For results of the
Application Case, see Table 6-8. For the noise contour map of the Application Case,
see Figure 6-3. Predicted nighttime Application Case CSLs are less than or equal to the
ERCB’s PSLs at each of the 10 residences. Therefore, sound levels for the Application
Case meet the requirements of Directive 038 at each of the 10 residences. For the
predicted changes in perception in relation to the Application Case results, see Table 6-9.
The results show that the predicted sound contribution by the CO, capture infrastructure
at each of the 10 residences is considerably less than the Application Case sound level by
more than 10 dB. The predicted sound level contribution by the CO, capture
infrastructure at the 10 residences ranges from 20 to 32 dBA. Based on human perception
of familiar sound levels, such low predicted sound levels in the range of 20 to 32 dBA are
as quiet as a bedroom of a country home (ERCB 2007). Therefore, the sound contribution
and environmental effects as a result of the CO, capture infrastructure will not be
noticeable at each of the 10 residences. Therefore, the CO, capture infrastructure will not
result in any significant changes in the sound environment at the residences.
Table 6-8 Predicted Application Case Sound Levels
Column 1 Column 2 Column 3 Column 4 Column § Column 6
Predicted Sound Predicted
Predicted Level Contribution Application Nighttime
Residence Base Case | from the CO2 Capture Case CSL Permissible Meets ERCB
No. CsL Infrastructure {column 24-:2)2 Sound Level Guidelines?
(dBA Leg (9)) (dBA Leq (9)) (dBA Leg (9))" (dBA Leq (9)) (Yes/No)
4 45 28 45 47 Yes
10 42 30 42 47 Yes
12 42 30 42 47 Yes
14 41 29 41 47 Yes
16 4 30 41 47 Yes
23 X 27 41 47 Yes
24 41 27 41 47 Yes
33° . 44 29 44 47 Yes
74 46 32 46 47 Yes
81 45 20 45 45 Yes
NOTES:

! Predicted nighttime CSLs for the Application Case include the Base Case and sound levels from the CO; capture
infrastructure.

2 For an explanation of logarithmic addition of sound levels, see “Decibel Addition” in Appendix 6A.

3 Residence No. 33 is located within the fenceline of the planned TOTAL Upgrader. It is no longer occupied and is
included in the assessment for information purposes only.

Results rounded to the nearest whole number.
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Quest Carbon Capture and Storage Project
Section 6: Sound Environment Environmental Assessment
R

Table 6-9 Predicted Human Perception Resulting from Comparing the
Sound Level Contribution by the CO, Capture Infrastructure to the
Application Case CSL

Column 1 Column 2 Column 3 Column 4 Column 5
Predicted
Sound Level
Contribution Predicted Human Perception Resulting from
Predicted from the CO; Comparing the Sound Level Contribution by
Residence | Application Capture Difference the CO; Capture Infrastructure to the
No. Case CSL Infrastructure | (Column 2-3) Application Case CSL
(dBA Leq (9)) (dBA Leq (9)) dB
4 45 28 17 The predicted sound contribution and

environmental effects as a result of the CO;
capture infrastructure are not significant

10 42 30 12 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

12 42 30 12 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

14 41 29 12 The predicted sound contribution and
environmental effects as a result of the CO,
capture infrastructure are not significant

16 41 30 11 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

23 41 27 14 The predicted sound contribution and
environmental effects as a result of the CO»
capture infrastructure are not significant

24 41 27 14 The predicted sound contribution and
environmental effects as a result of the CO,
capture infrastructure are not significant

33° 44 29 15 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

74 46 32 14 The predicted sound contribution and
environmental effects as a result of the CO,
capture infrastructure are not significant

81 45 20 25 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

NOTES:

# Residence No. 33 is located within the fenceline of the planned TOTAL Upgrader. It is no longer occupied and is
included in the assessment for information only.

Results rounded to the nearest whole number.
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Quest Carbon Capture and Storage Project

Section 6: Sound Environment Environmental Assessment

6.6.3 Planned Development Case

For the Planned Development Case, the following planned facilities are considered and
added to those included in the Application Case:

e TOTAL Upgrader Project
e Provident/Williams Energy C5 Hydrotreater and C2 Recovery Projects

The sound level contributions from the TOTAL Upgrader Project were determined from
the noise emission data provided in the assessment (TOTAL 2007). At the time of
completing this assessment, the comprehensive list of the noise emission sources for the
planned Provident/Williams Energy C5 Hydrotreater and C2 Recovery Projects were not
known. It was assumed that the total sound output from these two planned projects will
be similar to those of the existing Provident/Williams Energy Redwater Fractionation and
Storage Plant and approved BB-Mix Plant (Williams Energy 2009).

For results of the Planned Development Case, see Table 6-10. For the noise contour map
of the Planned Development Case, see Figure 64. Predicted CSLs for the Planned
Development Case are below or equal to the ERCB nighttime PSLs at all residences.

For the predicted changes in perception in relation to the Planned Development Case
results, see Table 6-11. The results show that the predicted sound contribution by the CO,
capture infrastructure at each of the 10 residences is considerably less than the Planned
Development Case sound level by more than 10 dB. The predicted sound level
contribution by the CO, capture infrastructure alone at the 10 residences ranges from
20 to 32 dBA. Based on human perception of familiar sound levels, such low predicted
sound levels in the range of 20 to 32 dBA are as quiet as a bedroom of a country home
(ERCB 2007). Therefore, the sound contribution and environmental effects as a result of
the CO, capture infrastructure will not be noticeable at each of the 10 residences. As
such, the CO, capture infrastructure would not result in any significant changes in the
sound environment at the residences.

November 2010
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Quest Carbon Capture and Storage Project

Environmental Assessment

Sectibn 6: Sound Environment

Table 6-10 Predicted Planned Development Case Sound Levels
Column 1 Column 2 Column 3 ' Column 4 Column 5 Column 6
Predicted
Predicted Sound Level Planned
Predicted Contribution from other | Development Nighttime
Residence Application Publicly Disclosed Case CSL Permissible Meets ERCB
No. Case CSL Planned Projects (Columns 2+3 Sound Level Guidelines?
(dBA Lg (9)) (dBA Leq (9)) (dBA Leg (9))" (dBA Leq (9)) (Yes/No)
4 45 29 45 47 Yes
10 42 18 42 47 Yes
12 42 18 42 47 Yes
14 41 18 41 47 Yes
16 41 19 41 47 Yes
23 41 22 1 47 Yes
24 41 22 41 47 Yes
33° 44 44 47 47 Yes
74 46 28 46 47 Yes
81 45 15 45 45 Yes
NOTES:

' Predicted nighttime CSLs for the Planned Development Case include the Application Case and sound contributions
from other publicly disclosed projects in the area.

2 For an explanation of logarithmic addition of sound levels, see “Decibel Addition” in Appendix 6A.

¥ Residence No. 33 is located within the fenceline of the planned TOTAL Upgrader. It is no longer occupied and is
included in the assessment for information only.

Results rounded to the nearest whole number.
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Section 6: Sound Environment

Quest Carbon Capture and Storage Project
Environmental Assessment

Table 6-11 Predicted Human Perception Resulting from Comparing the
Sound Level Contribution by the CO, Capture Infrastructure with
the Planned Development Case CSL

Column 1 Column 2 Column 3 Column 4 Column 5

Predicted
Sound Level
Predicted Contribution Predicted Human Perception Resulting from
Planned from the CO; Comparing the Sound Level Contribution by
Residence | Development Capture Difference the CO, Capture Infrastructure with the
No. Case CSL Infrastructure | (Column 2-3) Planned Development Case CSL
(dBALeq (9)) | (dBALeq(9)) (dB)

4 45 28 17 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

10 42 30 12 The predicted sound contribution and
environmental effects as a result of the CO>
capture infrastructure are not significant

12 42 30 12 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

14 41 29 12 The predicted sound contribution and
environmental effects as a result of the CO2
capture infrastructure are not significant

16 41 30 1 The predicted sound contribution and
environmental effects as a result of the CO2
capture infrastructure are not significant

23 41 27 14 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

24 41 27 14 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

337 47 29 18 The predicted sound contribution and

' environmental effects as a result of the CO-
capture infrastructure are not significant

74 46 32 14 The predicted sound contribution and
environmental effects as a result of the CO;
capture infrastructure are not significant

81 45 20 25 The predicted sound contribution and
environmental effects as a result of the CO,
capture infrastructure are not significant

NOTES:

# Residence No. 33 is located within the fenceline of the planned TOTAL Upgrader. It is no longer occupied and is
included in the assessment for information only.

Results rounded to the nearest whole number.
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Quest Carbon Capture and Storage Project

Section 6: Sound Environment Environmental Assessment
-

6.6.4 Summary of Cumulative Environmental Effects on the Sound
Environment

CSLs from concurrent operation of the CO, capture infrastructure together with other
existing facilities, approved projects (Application Case), and planned developments
(Planned Development Case) are expected to be less than or equal to the PSLs at all the
residences. The predicted Base Case sound contribution by the CO, capture infrastructure
at each of the 10 residences is considerably less than the Application Case and Planned
Development Case sound levels, by more than 10 dB. The predicted sound level
contribution by the CO, capture infrastructure alone at the 10 residences ranges from
20 to 32 dBA. Based on human perception of familiar sound levels, such low predicted
sound levels in the range of 20 to 32 dBA are as quiet as a bedroom of a country home
(ERCB 2007). Therefore, the sound contribution by the CO, capture infrastructure will
not be noticeable at any of the 10 residences. As such, the CO, capture infrastructure
would not result in any significant environmental effects and changes in the sound
environment at the residences. For a summary of the CO, capture infrastructure
contributions to cumulative environmental effects, see Table 6-12.

6.6.5 Prediction Confidence

Prediction accuracy depends on two factors: the accuracy of the noise emission level
source data and the accuracy of the sound propagation model. The noise emission level
data for the CO, capture infrastructure are estimated from the equipment noise emission
performance specifications and from published literature values, where applicable. The
ISO 9613 sound propagation algorithms adopted in this assessment have been
specifically recommended by the ERCB in Directive 038. The ISO 9613 model also
produces conservative results representative of meteorological conditions enhancing
sound propagation from the source to the residences (e.g., downwind and temperature
inversion conditions). As these conditions do not occur all the time in the area, the model
predictions are expected to be conservative. Therefore, actual sound level contributions
by the CO, capture infrastructure at the residences are expected to be less than predicted
by the model. Additionally, although some of the approved upgrader projects in the area
are currently on hold (e.g., BA Energy Upgrader, Fort Hills Sturgeon Upgrader and
Northwest Upgrader), their sound contributions have been included in the cumulative
environmental effects assessment, to provide a conservative assessment. Based on these
factors, confidence is high that the model has not underpredicted the noise level and
environmental effects from the CO, capture infrastructure.
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Environmental Assessment Section 6: Sound Environment
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North American Upgrader Project
Volume 2, Section 3 - Noise

3
3.1

3.2

NOISE

Introduction

An environmental Noise Impact Assessment (NIA) for the North American Upgrader Project (the
Project) near Fort Saskatchewan, Alberta, was completed, and the results are presented in this
section. The purpose of the work was to measure the baseline noise levels for the existing
surrounding residents (due to traffic and existing industrial facilities), and to determine the
projected application case and cumulative case noise effect from the Project and other existing,
approved and planned facilities within the region. Site work was conducted in March 2007.

The methods and analysis techniques used for the Project NIA are defined in Section 4.7.1 of the
Final Terms of Reference (TOR) (Volume 1, Appendix A).

Study Area

The Study Area for the Project, as shown in Figure 3.2-1, is within Alberta’s Industrial Heartland
in Strathcona County, Alberta, approximately 13 km northeast of Fort Saskatchewan.

The Local Study Area (LSA) for noise is defined as encompassing all receptor locations within
4.5km of the Project boundary. The Regional Study Area (RSA) for noise is defined as
encompassing all of the major industrial noise sources in the area, which include: the proposed
Synenco Northern Lights Upgrader to the north; the Shell Canada Scotford Complex,
Petro-Canada Oil Sands Inc. Proposed Sturgeon Upgrader and the Gulf Chemical and
Metallurgical Spent Catalyst Processing Facility to the west; and the Agrium Fertilizer Plants to
the northwest. The eastern extent of the RSA includes Bruderheim.

The Project is situated in open farmland with the North Saskatchewan River (NSR) to the north
and west of the site. Highway 15 runs east-west, approximately 800 m south of the Project, while
Highway 830 runs north-south, approximately 800 m east of the Project. In addition, Range
Road 560 and Township Road 211 and 212 currently intersect the Project site, along with a
Canadian National Rail line along the southern area. There is also a Canadian Pacific Rall line
approximately 2.5 km south, and a spur line to the north.

Nearby existing industrial facilities include the Shell Canada Scotford Complex approximately
4 km west, the Gulf Chemical and Metallurgical Spent Catalyst Processing Facility approximately
4 km west, the Agrium Fertilizer Facility approximately 4.5 km to the northwest and various other
industrial facilities towards Fort Saskatchewan and on the west side of the NSR. There are also
numerous oil/gas wells near the Project site.

In addition to the existing facilities, other energy facilities have been approved by the regulatory
authorities and are under construction, including:

e BA Energy Heartland Oil Sands Bitumen Upgrader (located approximately 3 km
northwest of the Project);

e Shell Canada Scotford Upgrader Expansion 1 Project (located approximately 4.5 km west
of the Project); and

+ North West Upgrading’s Bitumen Upgrader (located approximately 9 km northwest of the
Project).
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There are also other facilities which have submitted their applications for regulatory approval,
including:

e Synenco Northern Lights Upgrader (located approximately 10 km north-northwest of the
Project);

s Petro-Canada Oil Sands Inc. Sturgeon Upgrader (located approximately 10 km west-
northwest of the Project); and

e Shell Canada Scotford Upgrader 2 Project (located approximately 2 km west of the
Project).

The Trim Blend Facility located immediately south of the North West Bitumen Upgrader was not
included in the assessment. Previous work conducted in the North West Upgrading Inc. (2005)
noise impact assessment indicated that the noise associated with the Trim Blend Facility would
have a negligible effect on receptor locations near the North West Facility. As such, there would
be a negligible effect for receptor locations further east (near the Project). The same is also true
for the Kinder Morgan (Terasen Pipelines) Heartland Terminal, which, as indicated in the BA
Energy Heartland Oil Sands Bitumen Upgrader EIA (2004), will result in a negligible effect on the
receptor locations within this study.

There are numerous receptor locations surrounding the Project site. Specific locations at which
noise monitoring and modelling were conducted are listed in Table 3.2-1 and illustrated on
Figure 3.2-1. The receptors have been divided into two groups. Group 1 receptors are those
within 1,500 m of the nearest Project noise source on the Project boundary. Group 2 receptors
are those between 1,500 m and approximately 4,500 m of the Project boundary. Receptors
outside this boundary are not considered, since, if the noise mitigation measures result in
acceptable sound levels for Group 1 receptors, then receptors beyond Group 2 will be well within
acceptable criteria. Also, the majority of the receptors are within Strathcona County. However,
those receptors east of Highway 830 and north of Highway 15 are within Lamont County.

Topographically, the land in the Study Area is generally flat, with only small rolling hills breaking
line-of-sight between some of the receptor locations and the Project. Most of the surrounding
land is agricultural, with some small patches of trees and bush. As such, there will be a notable
level of sound absorption in the summer months. In the winter months, when there is snow cover
on the ground and no foliage on the trees, there will be less sound absorption. However, people
tend to keep their windows closed more in the winter than in the summer, so the different
seasonal conditions tend to balance each other.

Table 3.2-1 Receptor Locations in LSA

., NAD 83 UTM Zone 12 PSL-Night
Receptor ID Description Easting | Northing (dBA)
Group 1 Receptors
R34 (M) House/Farmyard 368264 5961160 40
RS (M) House/Farmyard 366867 5960212 45
R2 (M) House/Farmyard 369930 5962298 45
R20 (M) House/Farmyard 369832 5964079 45
R23 (M) House/Farmyard 368408 5964719 40
R24 (M) House/Farmyard 367030 5963624 40
R14 (M) House/Farmyard 366546 5962995 ' 40
R17 (M) House/Farmyard 365116 5963482 47
R11 (M) House/Farmyard 364939 5961328 47
R3 House/Farmyard 370552 5963564 45
R4 House/Farmyard 370087 5963561 45
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. NAD 83 UTM Zone 12 PSL-Night
Receptor ID Description Easting l Northing (dBA)
Group 1 Receptors (continued)
R6 House/Farmyard 368360 5960315 45
R7 House/Farmyard 369188 5960895 45
R8 House/Farmyard 369751 5961562 45
R9 Grain Business 368507 5962145 45
R10 House/Farmyard 365790 5960355 45
R12 House/Farmyard 364632 5960507 47
R13 House/Farmyard 365024 5962425 47
R15 House/Farmyard 365417 5962893 47
R16 House/Farmyard 365025 5962997 47
R18 House/Farmyard 369786 5961968 45
R19 House/Farmyard 369872 5963113 45
R21 House/Farmyard 368335 5964240 40
R25 House/Farmyard 368326 5965508 40
R26/27 House/Farmyard 364457 5960341 47
R28 House/Farmyard 364883 5959319 40
R29 House/Farmyard 364943 5959893 45
R30 House/Farmyard 366566 5959343 40
R31 House/Farmyard 368124 5959901 45
R32 House/Farmyard 368169 5960050 45
R88 House/Farmyard 369376 5961036 45
R94 House/Farmyard 365627 5960298 45
Group 2 Receptors
R1 House/Farmyard 370275 5960257 45
R22 House/Farmyard 369731 5965243 45
R33 House/Farmyard 369773 5960194 45
R35 House/Farmyard 369842 5959053 40
R36 House/Farmyard 371151 5959194 40
R37 House/Farmyard 371355 5959756 40
R38 House/Farmyard 371454 5959205 40
R39/40 House/Farmyard 371728 5960095 45
R41 House/Farmyard 372906 5960067 45
R42 House/Farmyard 372967 5960587 40
R43 House/Farmyard 373037 5961334 40
R44 House/Farmyard 371572 5961490 40
R45 House/Farmyard 371440 5962468 40
R46 House/Farmyard 373055 5961967 40
R47 House/Farmyard 371660 5962466 40
R48 House/Farmyard 373113 5962465 40
R49 House/Farmyard 371967 5963123 48
R50 House/Farmyard 365585 5957062 40
R51 House/Farmyard 368179 5958462 40
R52 House/Farmyard 369689 5958576 40
R53 House/Farmyard 368039 5957693 40
R54 House/Farmyard 368020 5958047 40
R55 House/Farmyard 366630 5958239 40
R56 House/Farmyard 368057 5958605 40
R57 House/Farmyard 366314 5958425 40
R58 House/Farmyard 365291 5957189 40
R59/95/96 House/Farmyard 364825 5958616 40
R60 House/Farmyard 363072 5958305 40
Ré1 House/Farmyard 369554 5959301 40
R62 House/Farmyard 363936 5960424 47
R63/68 House/Farmyard 371705 5965471 40
R64 House/Farmyard 371440 5963472 45
R65 House/Farmyard 371517 5964655 40
R66 House/Farmyard 371505 5965582 40
R67 House/Farmyard 371543 5966013 40
R69 House/Farmyard 371672 5965528 40
R70 House/Farmyard 371636 5866210 40
R71 House/Farmyard 369963 5967577 45
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. NAD 83 UTM Zone 12 PSL-Night
Receptor ID Description Easting l Northing (dBA)
Group 2 Receptors (continued)
R72 House/Farmyard 370078 5966896 45
R73 House/Farmyard 370041 5968315 45
R74 House/Farmyard 368243 5966039 40
R75 House/Farmyard 367868 5966756 40
R76 House/Farmyard 368291 5966578 40
R77 House/Farmyard 368345 5966376 40
R78 House/Farmyard 369919 5966711 45
R79 House/Farmyard 369764 5966800 45
R80 House/Farmyard 369884 5966768 45
R81 House/Farmyard 368311 5967597 40
R82 House/Farmyard 368289 5967882 40
R83 House/Farmyard 364602 5959099 40
R84 House/Farmyard 368197 5859112 40
R85 House/Farmyard 36731Q 5957015 40
R86 House/Farmyard 371094 5966951 40
R87 House/Farmyard 368882 5966738 40
R93 House/Farmyard 368884 5966764 40
R97 House/Farmyard 364794 5958821 40
R98 House/Farmyard 363977 5958680 40
Notes:  PSL = Permissible Sound Leve!

dBA = A-weighted decibels

R = Receptor

(M) = Location where a noise monitoring was conducted

UTM Zone 12
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3.3
3.3.1

3.3.2

Issues and Assessment Criteria

Noise Descriptors

Environmental noise levels from various sources (including industry, road traffic and rail traffic)
are commonly described in terms of equivalent sound levels, or Loq. This is the level of a steady
sound having the same acoustic energy, over a given time period, as fluctuating sound.
In addition, this energy averaged level is A-weighted to account for the reduced sensitivity of
average human hearing to low-frequency sounds. These Lq in A-weighed decibels (dBA), which
are the most common environmental noise measure, are often given for daytime (07:00 to 22:00)
(LeqDay) and nighttime (22:00 to 07:00) (LegNight), while other criteria use the entire 24-hour
period (L¢g24).

Another method of conveying long-term noise levels uses statistical descriptors. These are
calculated by taking a cumulative distribution of the sound levels over the entire measurement
duration and then determining the sound level at X% of the time. In particular for this study, the
Lg (i.e., sound level that was sustained for 90% of the time) descriptor is used, since it is a good
indicator of typical “steady-state” noise levels, irrespective of the effect of events of short duration
such as vehicle pass-bys. Appendix 3A presents a more detailed description of the terminology
used and the various methods of sound propagation. Appendix 3B presents a list of typical noise
levels associated with various noise sources.

Environmental Noise Criteria

The document which most directly relates to the Permissible Sound Levels (PSLs) for this
Project’ is the Alberta Energy and Utilities Board (EUB) Directive 038: Noise Control (EUB,
2007). This directive sets the PSL at the receiver location based on population density and
relative distances to heavily traveled road and rail, as shown in Table 3.3-1. In most instances,
there is a Basic Sound Level (BSL) of 40 dBA for the nighttime and 50 dBA for the daytime. This
BSL is then adjusted, according to Table 3.3-1, for each receptor to determine their individual
PSL, as presented in Table 3.2-1 (PSL-Night values shown; PSL-Day values are 10 dBA higher).
The result is that, while many of the receptors have a PSL of 40 dBA, some have a PSL of
45 dBA due to their proximity to either Highway 15 or Highway 830. In addition to the PSL values
determined using Table 3.3-1, the Study Area falls within Alberta’s Industrial Heartland. Noise
levels associated with pre-existing facilities (EUB regulated and non-regulated) have resulted in
the EUB allowing higher PSLs for some of the residents. These higher sound levels apply to
receptors 11, 12, 13, 15, 16, 17, 26/27 and 62 (Table 3.2-1).

! There is a noise bylaw within Strathcona County; however, it does not contain specific allowable noise levels and is
generally regarded as a nuisance bylaw. There is no noise bylaw in Lamont County.
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Table 3.3-1 Nighttime Basic Sound Levels (as per EUB Directive 038)

Dwelling Density per Quarter Section of Land
Proximity to Transportation 1-8 Dwellings 9-160 Dwellings >160 Dwellings
Category 1 40 43 46
Category 2 45 48 51
Category 3 50 53 56

Dwelling units more than 500 m from heavily travelled roads and/or rail lines and not subject to

Category 1 frequent aircraft flyovers
Category 2 Dwelling units more than 30 m but less than 500 m from heavily travelled roads and/or rail lines and
egory not subject to frequent aircraft flyovers
Category 3 Dwelling units less than 30 m from heavily travelled roads and/or rail lines and not subject to frequent
gory aircraft flyovers
3.4 Methods
3.4.1 Baseline Measurement Methods

34.2

34.2.1

3.4.2.2

In order to determine the baseline noise levels in the LSA, a total of nine long-term noise
monitoring events were conducted at various receptor locations, as outlined in Table 3.2-1 and
Figure 3.2-1. The noise-monitoring events at each location varied in duration but, at a minimum,
encompassed the entire nighttime and at least 12 daytime hours. Measurement data obtained
included broadband A-weighted and C-weighted sound levels and 1/3 octave-band spectra in
5-second |¢q sampling intervals. This allowed for a detailed analysis of the noise levels as well
as the ability to determine the nighttime Lg, sound levels and obtain a measure of the
industry related noise levels irrespective of traffic and other noises. In addition, simultaneous
digital audio recordings were conducted at each of the monitoring sites for post-processing data
adjustment in accordance with Directive 038 (e.g., removal of non-typical events such as dogs
barking nearby). Finally, a portable meteorological station was used within the LSA on all
measurement nights to obtain local weather data, including wind speed, wind direction,
temperature and relative humidity. Appendix 3C provides a detailed list of the measurement
equipment used. .

Baseline Monitoring Locations

Monitor #1

Receptor #34 is located approximately 50 m east of Range Road 211 and 900 m north of
Highway 15. The noise monitor was located approximately 30 m SE of the house. There were a
few rows of trees surrounding the house and much of the yard. Thus, there was only partial line-
of-sight to Range Road 211 and Highway 15 from the noise monitor location. The amount of
vegetation, however, was not sufficient to result in a notable level of noise shielding. The noise
monitor was started at 11:00 on Tuesday, March 13, 2007, and ran for 24 hours until 11:00 on
Wednesday, March 14, 2007.

Monitor #2

Receptor #5 is located approximately 90 m south of Highway 15 and 350 m east of Range
Road 210. The noise monitor was located approximately 15 m SE of the house in an open area
adjacent to the driveway. There were trees between the house and Highway 15, blocking the
line-of-sight from the house westward (and blocking the line-of-sight to the Project). However,
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there was direct line-of-sight to Highway 15 east of the house. The noise monitor was started at
11:45 on Tuesday, March 13, 2007, and ran for just under 24 hours until 11:27 on Wednesday,
March 14, 2007, when it was shut down due to dog-barking noise.

3.4.2.3 Monitor #3

Receptor #2 is located approximately 50 m east of Highway 830 and 2 km north of Highway 15.
The noise monitor was located approximately 15 m SE of the house in an open area in the yard.
There was direct line-of-sight from the house and noise monitor to Highway 830, as well as the
Project location. The noise monitor was started at 12:30 on Tuesday, March 13, 2007, and ran
for just under 24 hours until 12:00 on Wednesday, March 14, 2007, when it was shut down due to
increasing wind noise.

3.4.2.4 Monitor #4

Receptor #20 is located approximately 70 m east of Highway 830 and 600 m north of Township
Road 560. The noise monitor was located approximately 15 m west of the house. There were
several rows of trees, as well as the house and garage blocking line-of-sight to Highway 830, but
there was partial line-of-sight to the Project boundary. The noise monitor was started at 13:15 on
Tuesday, March 13, 2007, and ran for just under 23 hours until 12:00 on Wednesday, March 14,
2007, when it was shut down due to increasing wind noise.

3.4.2.5 Monitor #5

Receptor #23 is located approximately 100 m east of Range Road 211 (400 m north of the
Project boundary) and 1,200 m north of TWP RD 560. The resident could not be contacted to
give permission to put the noise monitor on the property, so the noise monitor was located
approximately 200 m SW of the house, adjacent to Range Road 211. At this location, there was
direct line-of-sight to Range Road 211 and the nearby rail line, as well as the stack construction
at the BA Energy Heartland Oil Sands Bitumen Upgrader to the west. There was no direct line-
of-sight to the Project boundary due to thin rows of trees in between. The noise monitor was
started at 15:00 on Thursday, March 22, 2007, and ran for 21.5 hours until 12:30 on Friday,
March 23, 2007.

3.4.2.6 Monitor #6

Receptor #24 (21162 TWP RD 560) is located approximately 100 m north TWP RD 560 and
approximately 400 m east of RG RD 212 (400 m west of the Project boundary). The noise
monitor was located approximately 20 m NW of the house in an open area within the yard. At this
location there was partial line-of-sight to TWP RD 560, as well as direct line-of-sight to the Project
location. The noise monitor was started at 15:00 on Thursday, March 22, 2007, and ran for
21.5 hours until 12:30 on Friday, March 23, 2007.

3.4.2.7 Monitor #7

Receptor #14 is located approximately 60 m west of Range Road 212 and approximately 600 m
south of Township Road 560. The noise monitor was located approximately 80 m west of the
house near the back of the yard. The monitor was located here to ensure that it was not
surrounded by the numerous buildings and other equipment in the yard. At this location there
was no direct line-of-sight to any of the nearby roads, noise-producing facilities or the Project
location. However, the noise monitor was located as close to the existing noise-producing
facilities as possible while still being within the yard. The noise monitor was started at 15:00 on
Thursday, March 22, 2007, and ran for 22 hours until 13:00 on Friday, March 23, 2007.
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3.4.28 Monitor #8

Receptor #17 is located approximately 100 m east of Range Road 213 and 100 m south of
Township Road 560. The noise monitor was located approximately 40 m west of the house in an
open area of the yard. At this location there was partial line-of-sight to Range Road 213 but none
to the nearby existing facilities or the Project location. The noise monitor was started at 15:00 on
Thursday, March 22, 2007, and ran for 22 hours until 13:00 on Friday, March 23, 2007.

3.4.2.9 Monitor #9

Receptor #11 is located approximately 50 m east of Range Road 213 and 1 km north of
Highway 15. The resident could not be contacted to give permission to put the noise monitor on
the property, so the noise monitor was located approximately 400 m north of the house,
approximately 7 m west of the centre line of Range Road 213. At this location there was direct
line-of-sight to Range Road 213, and also to the house, the existing industrial facilities to the west
and northwest, and east to the Project location. The noise monitor was started at 16:00 on
Thursday, March 22, 2007, and ran for 22 hours until 14:00 on Friday, March 23, 2007.

3.4.2.10 Weather Monitor

343

The same weather monitor location was used for both monitoring nights. The monitor was
located just east of Range Road 211, approximately 400 m north of Highway 15. At this location
the weather monitor was completely unobstructed by trees or structures. The weather monitor for
the first monitoring night was started at 11:20 on Tuesday, March 13, 2007, and ran for almost
26 hours until 13:10 on Wednesday, March 14, 2007. The weather monitor for the second
monitoring night was started at 14:00 on Thursday, March 22, 2007, and ran for 24 hours until
14:00 on Friday, March 23, 2007.

Modelling Methods

The computer noise modelling was conducted using the CADNA/A (version 3.6.119) software
package. CADNA/A allows for the modelling of various noise sources such as road, rail and
various stationary sources. In addition, topographical features such as land contours, vegetation
and bodies of water can be included. Finally, meteorological conditions such as temperature,
relative humidity, wind speed and wind direction can be included in the calculations.

The modelling was conducted using representative conditions and not using worst-case
scenarios, as per Directive 038. As such, the calculation method used for noise propagation
follows the International Standards Organization (ISO) Standard 9613 (ISO 1993 and 1996). All
receiver locations were assumed to be downwind from the source(s). In particular, as stated in
Section 5 of the ISO standard:

“Downwind propagation conditions for the method specified in this part of

IS0 9613 are as specified in 5.4.3.3 of IS0 1996-2:1987, namely

- wind direction within an angle of + 45° of the direction connecting the centre
of the dominant sound source and the centre of the specified receiver
region, with the wind blowing from source to receiver, and '

- wind speed between approximately 1 m/s and 5 m/s, measured at a height
of 3 m to 11 m above the ground.

The equations for calculating

the average downwind sound pressure level LAT(DW) in this part of 1S0 9613,
including the equations for attenuation given in clause 7, are the average for
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meteorological conditions within these limits. The term average here means the
average over a short time interval, as defined in 3.1.

These equations also hold, equivalently, for average propagation under a well-
developed moderate ground-based temperature inversion, such as commonly
occurs on clear, calm nights.”

The modelled temperature and relative humidity were 10°C and 70%, respectively. In addition,
the ground absorption was assumed to be 0.8 (i.e., typical of summer vegetation conditions).
As a result, all sound level propagation calculations for surrounding receptors match closely with
those which would be present during typical summer conditions.

The computer noise modelling results were calculated in two ways. First, sound levels were
calculated at specific receptor locations. Next, the sound levels were calculated using a
20 m x 20 m grid over the entire LSA. This provided colour noise contours for easier visualization
of the results.

3.4.3.1 Baseline Case

The baseline case models conditions present during the baseline noise measurements (in the
absence of local traffic noise). This was done to provide a means of model calibration with the
measured sound levels, as well as to provide a baseline case to which the future Project sound
levels (and those of other approved and planned facilities) could be compared. Although the
monitoring events were conducted during winter conditions (i.e., snow-covered ground and cold
temperatures), the results are still valid as a means of model calibration. Typically, the noise
levels will be slightly higher in winter due to more favorable sound propagation conditions. This
will result in higher modelled sound levels for existing noise sources than may be present in
summer modelling conditions. This provides slightly more conservative results than if the
monitoring events were conducted in the summer. Sound sources incorporated into the model
include:

e Agrium Products Fertilizer Plants;

+ Provident (Williams) Redwater Fractionation and Storage Facility;

s Degussa Canada Gibbons Hydrogen Peroxide Manufacturing Plant;

e Shell Canada Scotford Complex and existing Upgrader 1;

e Gulf Chemical and Metallurgical Spent Catalyst Processing Facility; and

¢ Ambient adjustment based on noise monitoring results.
Appendix 3E presents a detailed list of the baseline case sound levels included in the model.

3.4.3.2 Construction Case

The construction case includes the baseline conditions (i.e., existing industrial noise sources) with
the construction activities of the Project, using generally accepted information provided in a
published paper by Teplitzky and Wood (1978). Typical activities included in the model are:

+ Earth-moving equipment;

e Cranes;
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e Concrete-pouring equipment;
e Pile drivers; and
e Air compressors.

Appendix 3E provides a detailed list of the construction noise levels included in the model.
The noise sources were lumped together as a single point source and located at the center of the
main plant site. In addition to the site equipment, there will be an increase in traffic on nearby
highways bringing supplies and personnel to the site.

3.4.3.3 Application Case

The application case includes the baseline conditions (i.e., existing industrial noise sources) with
the operation of the Project.

After completion of construction, the next case modelled was typical operation of the Project
without any other proposed noise sources. Information for site layout, building dimensions and
equipment sound levels was used for all large noise-producing equipment associated with the
Project. Engineering sound level mitigation controls are to be implemented for some of the
equipment. Appendix 3E provides a detailed list of the site equipment, associated sound levels
and proposed noise mitigation measures.

3.4.3.4 Cumulative Effects Cases

The cumulative effects cases include the following:

e Approved and Proposed Facilities Case, which models conditions present during the
baseline case, as well as including noise sources from facilities already approved (and
not yet operational), and also those which have submitted their applications to the
regulatory authorities. Sound sources incorporated into the model include:

o Baseline Case sound sources;

o BA Energy Heartland Oil Sands Bitumen Upgrader;

o Proposed Synenco Northem Lights Upgrader;

o Proposed North West Upgrading Facility;

o Proposed Petro-Canada Oil Sands Inc. Sturgeon Upgrader Facility; and
o Proposed Shell Canada Scotford Upgrader Expansion 1 and Upgrader 2.

Appendix 3E provides a detailed list of the future baseline case sound levels included in the
model. At the time of modelling, information was not available for the announcement of Total
E&P Canada’s Bitumen Upgrader.

 Approved, Proposed and Application Case, which models conditions present during
the baseline case, the approved and proposed facilities and the Project. It is the noise
levels determined from this case which will be compared to the EUB Directive 038, since
noise from the Project is not to exceed the guidelines, with all other approved and
proposed noise sources taken into account. As of the time of completing these model
runs, there are no known proposed facilities in addition to those modelled in the
approved, proposed and application case.
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3.4.3.5 Modelling Confidence

3.5
3.5.1

As mentioned previously, the algorithms used for the noise modelling follow the 1SO 9613
standard. The published accuracy for this standard is +3 dBA between 100 m and 1,000 m.
Accuracy levels beyond 1,000 m are not published. Experience on similar noise models over
large distances shows that, as expected, as the distance increases, the associated accuracy in
prediction decreases. Environmental factors such as wind, temperature inversions, topography
and ground cover all have increasing effects over distances larger than approximately 1,500 m.
As such, for all receptors within approximately 1,500 m of the Project boundary, the prediction
confidence is considered high, while for all receptors beyond 1,500 m, the prediction confidence
is considered moderate. The noise mitigation measures proposed for the Project are designed to
reduce the noise levels for the closest affected receptors to levels below the EUB Directive 038
guidelines. Thus, for receptors further away, the noise levels will be even lower. Therefore, the
decreasing accuracy associated with the model will not be as important.

Existing Conditions

Baseline Measurement Results (Overall)

A summary of the monitoring results at all locations is provided in Table 3.5-1. The data
presented show the adjusted L,;Day and L Night sound levels. The data have been adjusted in
accordance with Directive 038 to remove non-typical noise events such as dogs barking near the
monitor, abnormally loud vehicles very nearby, train passages, etc. Some of the Le,Day results
are “partial,” in that a full 15 daytime hours were not obtained. In addition, the typical nighttime
industry-related sound levels are shown, providing an indication of the typical steady-state noise
levels, irrespective of events of short duration such as vehicle passages, airplane flyovers, etc.
These are the sound levels that will be used as the baseline conditions calibration for the noise
modelling.

Table 3.5-1 Baseline Noise Monitoring Receptor Sound Levels

Receptor Leq24* L. Day* LogNight Nighttime Industry

(dBA) (dBA) (dBA) Noise Level (dBA)
#34 43.3 44.6 39.3 30.0
#5 59.3 60.3 56.6 30.0
#2 52.9 53.8 50.6 28.0
#20 50.8 51.1 50.3 30.0
#23 37.8 38.8 354 29.0
#24 40.8 41.7 38.9 32.0
#14 379 38.8 35.9 33.0
#17 44.2 452 39.2 37.0
#11 57.2 58.2 41.1 37.0

* Partial Values. Daytime not a full 15 hours

In general, the results are as expected, with the locations closer to the nearby highways resulting
in higher sound levels. L Night sound levels in the mid 30 dBA range are considered typical for
rural locations further than 500 m from a highway. The typical industry noise levels were in the
mid 30 dBA range. These were obtained upon review of the audio files and removed the strong
influence of the morning commuter traffic increase.

The nighttime A-weighted 1/3 octave band sound levels show a typical traffic-dominated noise
climate. There is a notable amount of energy in the mid bands near 1,000 Hz, resulting from tire
noise. There is, however, a distinct tone at 63 Hz which emanates completely from industrial
sources. This tone was observed at all other measurement locations which were not directly
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adjacent to a major highway. As expected, the tone was present throughout the entire monitoring
period and was more pronounced during the quieter nighttime and early-morning hours when the
other noise sources subsided.

3.5.2 Baseline Measurement Results (Specific Locations)

3.5.2.1 Monitor #1

The broadband A-weighted monitoring results at Noise Monitor #1 (Receptor #34) are shown in
Appendix 3D, Figure 3D-1, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-2. The results show a typical trend of slightly decreasing
sound levels during the evening and overnight, with an increase in the momning as local traffic
volumes increase. A section of data from 02:00-06:00 on March 14 was removed due to high
wind-generated noise. Upon review of the simultaneous digital audio recording, the subjectively
dominant noise source for much of the monitoring was traffic on Highway 15, followed by the
many vehicle passages on Range Road 211. The wind started out of the west, then shifted to the
east in the early moming. As such, Highway 15 was perpendicular to the wind at all times,
resulting in a negligible effect on road noise from the wind. Due to the wind direction, noise from
existing facilities was observed at the start of the monitoring but not at the end of it. There were
also several train passages on the CN rail line to the north. The nighttime noise levels prior to the
morning commuter traffic increase were approximately 30 dBA. This is more indicative of the
actual baseline (i.e., industry-related) sound levels and, as such, will be used for comparison
purposes for the remainder of the evaluation.

3.5.2.2 Monitor #2

The broadband A-weighted monitoring results at Noise Monitor #2 (Receptor #5) are shown in
Appendix 3D, Figure 3D-3, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-4. The results show a noise climate which is completely
dominated by local traffic on Highway 15. The lower noise levels decrease during the evening
and overnight, but the maximum sound levels remain consistently near 70 dBA. As with
Monitor #1, a section of data from 02:00-06:00 on March 14 was removed due to high
wind-generated noise. Also, as with Monitor #1, Highway 15 was perpendicular to the wind at all
times. This, coupled with the relatively short distance to the road, resulted in a negligible effect
on road noise from the wind. Noise from existing facilities was inaudible at all times due to the
traffic noise. The nighttime noise levels during times of low traffic (not occurring very often) and
prior to the moming commuter traffic increase were approximately 30 dBA. This is indicative of
the actual baseline (i.e., industry-related) sound levels and, as such, will be used for comparison
purposes for the remainder of the evaluation.

3.5.2.3 Monitor #3

The broadband A-weighted monitoring results at Noise Monitor #3 (Receptor #2) are shown in
Appendix 3D, Figure 3D-5, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-6. The results show a noise climate which is completely
dominated by local traffic on Highway 830. The lower noise levels decrease during the evening
and overnight, but the maximum sound levels remain consistently near 65dBA. As with
monitoring events #1 and #2, a section of data from 02:00-06:00 on March 14 was removed due
to high wind-generated noise. Although the wind was initially from the west and then shifted out
of the east (i.e., monitor was downwind and then upwind), the relatively close distance to the road
resulted in a negligible effect on road noise from the wind. Noise from existing facilities was
audible in the early morning during rare times with low traffic. The nighttime noise levels during
these times and prior to the morning commuter traffic increase were approximately 28 dBA.
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This is indicative of the actual baseline (i.e., industry-related) sound levels and, as such, will be
used for comparison purposes for the remainder of the evaluation.

3.5.2.4 Monitor #4

The broadband A-weighted monitoring results at Noise Monitor #4 (Receptor #20) are shown in
Appendix 3D, Figure 3D-7, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-8. Again, the results show a noise climate which is completely
dominated by local traffic on Highway 830. The lower noise levels decrease slightly during the
evening and overnight, but the maximum sound levels remain consistently near 65 dBA. Unlike
the previous monitoring events on the same night, no data were removed due to the high wind.
The location of the monitor provided shielding from wind-generated noise. However, it can be
seen that there was an initial increase in the maximum sound levels when the wind was out of the
west (i.e., monitor upwind from the road) to the end, when the wind was out of the east
(i.e., monitor downwind of the road). Noise from existing facilities was audible in the early
morning during rare times with low traffic. The nighttime noise levels during these times and prior
to the morning commuter traffic increase were approximately 30 dBA. This is indicative of the
actual baseline (i.e., industry-related) sound levels and, as such, will be used for comparison
purposes for the remainder of the evaluation.

3.5.2.5 Monitor #5

The broadband A-weighted monitoring results at Noise Monitor #5 (Receptor #23) are shown in
Appendix 3D, Figure 3D-9, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-10. The results show a slight reduction in noise levels during
the nighttime as distant traffic noise was reduced. Review of the audio revealed that traffic noise
and low-frequency industrial noise were dominant during the daytime. During the nighttime there
was very little audible, with just a slight impact from industry to the west. All of the peaks shown
in Appendix 3D, Figure 3D-9 are the result of louder vehicles on Highway 830. The wind (starting
from the west, then shifting to the southeast and south during the nighttime) did not appear to
have an appreciable impact on the noise levels. Finally, the 63 Hz tone can be readily seen in
Appendix 3D, Figure 3D-10. The nighttime noise levels during times of low distant traffic and
prior to the morning commuter traffic increase were approximately 29 dBA. This is indicative of
the actual baseline (i.e., industry-related) sound levels and, as such, will be used for comparison
purposes for the remainder of the evaluation.

3.5.2.6 Monitor #6

The broadband A-weighted monitoring results at Noise Monitor #6 (Receptor #24) are shown in
Appendix 3D, Figure 3D-11, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-12. Site observations and review of the audio revealed that
facility construction and operational noise was dominant during the daytime, while low-frequency
operational noise was dominant during the nighttime. All of the short-duration peaks shown in
Appendix 3D, Figure 3D-11 were caused by traffic on Township Road 560. In addition, there
were several train horns and train passages noted. Again, the wind did not appear to have an
appreciable impact on the noise levels. Finally, the 63 Hz tone can be readily seen in
Appendix 3D, Figure 3D-12. The nighttime noise levels during times of low traffic and prior to the
morning commuter traffic increase were approximately 32 dBA. This is indicative of the actual
baseline (i.e., industry-related) sound levels and, as such, will be used for comparison purposes
for the remainder of the evaluation.
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3.5.2.7 Monitor #7

The broadband A-weighted monitoring results at Noise Monitor #7 (Receptor #14) are shown in
Appendix 3D, Figure 3D-13, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-14. Site observations and review of the audio revealed that
facility construction and operational noise was dominant during the daytime, while low-frequency
operational noise was dominant during the nighttime. All of the short-duration peaks shown in
Appendix 3D, Figure 3D-13 were caused by traffic on Range Road 212. In addition, there were
several train horns and train passages noted. The ATCO plant to the south was inaudible at all
times. Again, the wind did not appear to have an appreciable impact on the noise levels. Finally,
the 63 Hz tone can be readily seen in Appendix 3D, Figure 3D-14. The nighttime noise levels
during times of low traffic and prior to the morming commuter traffic increase were approximately
33 dBA. This is indicative of the actual baseline (i.e., industry-related) sound levels and, as such,
will be used for comparison purposes for the remainder of the evaluation.

3.5.2.8 Monitor #8

The broadband A-weighted monitoring results at Noise Monitor #8 (Receptor #17) are shown in
Appendix 3D, Figure 3D-15, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-16. Site observations and review of the audio revealed that
facility construction and operational noise was dominant during the daytime, while low-frequency
operation noise was dominant during the nighttime. All of the short-duration peaks shown in
Appendix 3D, Figure 3D-15 were caused by traffic on either Range Road 213 or Township
Road 560. Again, the wind did not appear to have an appreciable impact on the noise levels.
Finally, the 63 Hz tone can be readily seen in Appendix 3D, Figure 3D-16. The nighttime noise
levels during times of low traffic and prior to the moming commuter traffic increase were
approximately 37 dBA. This matched the L¢Night value and is very indicative of the actual
baseline (i.e., industry-related) sound levels and, as such, will be used for comparison purposes
for the remainder of the evaluation, as well as a good noise model calibration for noise from the
Shell Canada Scotford Complex.

3.5.2.9 Monitor #9

The broadband A-weighted monitoring results at Noise Monitor #8 (Receptor #11) are shown in
Appendix 3D, Figure 3D-17, while the nighttime A-weighted 1/3 octave band sound levels are
shown in Appendix 3D, Figure 3D-18. Site observations and review of the audio revealed that
facility construction and operational noise was dominant during the daytime, while low-frequency
operation noise was dominant during the nighttime. All of the short-duration peaks shown in
Appendix 3D, Figure 3D-17 were caused by traffic on either Range Road 213 or (to a much
lesser extent) Highway 15. Again, the wind did not appear to have an appreciable impact on the
noise levels. Finally, the 63 Hz tone can be seen in Appendix 3D, Figure 3D-18. The nighttime
noise levels during times of low traffic and prior to the morning commuter traffic increase were
approximately 37 dBA. This matched the LNight value and is very indicative of the actual
baseline (i.e., industry-related) sound levels and, as such, will be used for comparison purposes
for the remainder of the evaluation, as well as a good noise model calibration for noise from the
Shell Canada Scotford Complex and Gulf Chemical and Metallurgical Spent Catalyst Processing
Facility.

3.5.2.10 Weather Monitoring

During noise-monitoring events #1—#4, the weather was initially clear, with a light west wind and a
temperature of approximately -2°C. Overnight, the wind became reduced and shifted out of the
east until about 01:00. After this point, the wind increased sharply and then reduced again at
about 06:00. Upon takedown of equipment, the sky was clear, with a stiff east breeze and a
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temperature of approximately -10°C. Other than the 4-hour period between 02:00 and 06:00,
when much of the noise-monitoring data were removed, at no other point during the nighttime
was the weather considered to be in violation of the requirements specified in Directive 038 for
the results obtained.

During noise-monitoring events #5—#9, the weather was initially clear, with a light west wind and a
temperature of approximately 5°C. Overnight, the wind reduced slightly and became steady out
of the southeast, while the temperature dropped to approximately -5°C. In the morning, the wind
remained steady and shifted out of the south. At no point during the nighttime was the weather
considered to be in violation of the requirements specified in Directive 038 for the results
obtained.

Appendix 3F provides complete weather-monitoring data obtained on-site during the noise-
monitoring events.

Baseline Case Noise Modelling Results

The results of the baseline case noise modelling are provided in Table 3.5-2 and Figure 3.5-1.
The results match very well with those obtained during the baseline monitoring, and indicate that
the current dominant industrial sources within the study area are associated with the Shell
Canada Scofford Complex, the Gulf Chemical and Metallurgical Spent Catalyst
Processing Facility and the Agrium Redwater Fertilizer Plant. All the baseline noise levels are
well below the PSLs throughout the study area.

Table 3.5-2 Baseline Case Noise Modelling Results

PSL-Night Baseline Nighttime Baseline Night Minus .
B (aBA) Sound Level (dBA) PSL-Nighgt (dBA) e ant
Group 1 Receptors
R34 40 29.4 -10.6 YES
R5 45 30.2 14.8 YES
R2 45 29.2 15.8 YES
R20 45 20.3 15.7 YES
R23 20 29.8 10.2 YES
R24 20 31.4 8.6 YES
R14 40 32.2 78 YES
R17 47 37.0 -10.0 YES
R11 47 36.1 -10.9 YES
R3 45 29.2 158 YES
R4 45 29.3 15.7 YES
R6 45 29.2 -15.8 YES
R7 45 29.1 -15.9 YES
R8 45 29.1 15.9 YES
RO 45 29.5 15.5 YES
R10 45 31.9 131 YES
R12 47 35.5 115 YES
R13 47 37.3 9.7 YES
R15 47 35.7 1.3 YES
R16 47 37.5 9.5 YES
R18 45 29.2 -15.8 YES
R19 45 29.3 5.9 YES
R21 40 29.8 -10.2 YES
R25 40 29.9 101 YES
R26/27 47 35.7 1.3 YES
R28 40 31.8 -8.2 YES
R29 45 33.0 -12.0 YES
R30 40 29.8 -10.2 YES
R31 45 29.1 -15.9 YES
R32 45 29.2 -15.8 YES
NORTH AMERICAN

OIL SANDS CORPORATION



North American Upgrader Project

Volume 2, Section 3 - Noise

3-17

December 2007

PSL-Night Baseline Nighttime Baseline Night Minus ;
ey (dBA) Sound L evel (dBA) PSL-Nigh!: (dBA) Compliant
Group 1 Receptors (continued)
R88 45 29.1 -15.9 YES
R94 45 321 -12.9 YES
Group 2 Receptors
R1 45 28.9 -16.1 YES
R22 45 29.4 -15.6 YES
R33 45 28.9 -16.1 YES
R35 40 28.7 -11.3 YES
R36 40 28.5 -11.5 YES
R37 40 28.6 -11.4 YES
R38 40 28.5 -11.5 YES
R39/40 45 28.7 -16.3 YES
R41 45 28.5 -16.5 YES
R42 40 28.6 -11.4 YES
R43 40 28.7 -11.3 YES
R44 40 28.9 -11.1 YES
R45 40 29.0 -11.0 YES
R46 40 28.7 -11.3 YES
R47 40 28.9 -11.1 YES
R48 40 28.7 -11.3 YES
R49 48 29.0 -19.0 YES
R50 40 28.5 -11.5 YES
R51 40 28.8 -11.2 YES
R52 40 28.5 -11.5 YES
R53 40 28.5 -11.5 YES
R54 40 28.6 -11.4 YES
R55 40 29.1 -10.9 YES
R56 40 28.9 -11.1 YES
R57 40 29.3 -10.7 YES
R58 40 28.7 -11.3 YES
R59/95/96 40 30.5 9.5 YES
R60 40 31.1 -8.9 YES
R61 40 28.7 -11.3 YES
R62 47 38.6 -8.4 YES
R63/68 40 29.0 -11.0 YES
R64 45 29.0 -16.0 YES
R65 40 29.0 -11.0 YES
R66 40 29.0 -11.0 YES
R67 40 29.0 -11.0 YES
R69 40 29.0 -11.0 YES
R70 40 29.0 -11.0 YES
R71 45 29.2 -15.8 YES
R72 45 29.2 -15.8 YES
R73 45 29.0 -16.0 YES
R74 40 30.0 -10.0 YES
R75 40 30.3 -9.7 YES
R76 40 29.9 -10.1 YES
R77 40 29.9 -10.1 YES
R78 45 29.3 -156.7 YES
R79 45 29.3 -15.7 YES
R80 45 29.3 -15.7 YES
R81 40 29.9 -10.1 YES
R82 40 29.9 -10.1 YES
R83 40 31.8 -8.2 YES
R84 40 28.9 -11.1 YES
R85 40 28.3 -11.7 YES
R86 40 29.0 -11.0 YES
R87 40 29.6 -10.4 YES
R93 40 29.6 -10.4 YES
R97 40 30.9 -9.1 YES
R98 40 31.5 -8.5 YES
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3.6
3.6.1

Impact Assessment
Construction Case Modelling Results

The modelling results for the Construction Case are presented in Table 3.6-1 and Figure 3.6-1.
Although not specifically applicable, the results have been compared to the PSL for each
receptor. The noise levels at all receptors, except for R14 and R24 (residences), are below their
PSLs. However, the nighttime noise levels at the two locations will only be slightly above 40 dBA,
so the impact will be negligible.

The construction sound levels included in the model are based on published sound levels for
equipment likely to be used in the construction of the Project. Actual equipment used on-site may
differ from those modelled. In addition, the construction noise was modelled as a single
continuous point source at the center of the plant site. Under actual conditions construction
activity will vary in duration, amplitude of noise levels and location. This level of detail is
impossible to model, since actual construction conditions are unknown. The results provided in
Table 3.6-1 give a general overall impression of the anticipated noise levels. There will be times
when the sound levels are well under the modelled values, and also times when the sound levels
will be higher than those modelled. Section 3.7.3 provides construction noise mitigation
recommendations.

Table 3.6-1 Construction Case Noise Modelling Results

i . . . Construction Minus Construction
Receptor ID Ps(:BN;Sht Cosn:‘tlr::ti:celldl(%lgx;ne Baseline Nighttime Night Minus PSL-
Sound Level (dBA) Night (dBA)
Group 1 Receptors

R34 40 39.0 9.6 -1.0
R5 45 33.7 3.5 -11.3
R2 45 33.7 4.5 -11.3
R20 45 32.3 3.0 -12.7
R23 40 33.6 3.8 -6.4
R24 40 40.6 9.2 0.6
R14 40 415 9.3 1.5
R17 47 37.7 0.7 -9.3
R11 47 36.7 0.6 -10.3
R3 45 31.2 2.0 . -13.8
R4 45 324 3.1 -12.6
R6 45 33.8 4.6 -11.2
R7 45 341 5.0 -10.9
R8 45 337 4.6 -11.3
R9 45 44.6 15.1 -04
R10 45 33.6 1.7 -11.4
R12 47 35.8 0.3 -11.2
R13 47 38.0 0.7 -9.0
R15 47 37.3 1.6 -9.7
R16 47 38.2 0.7 -8.8
R18 45 34.1 4.9 -10.9
R19 45 33.6 4.3 -11.4
R21 40 35.9 6.1 4.1
R25 40 317 1.8 8.3
R26/27 47 36.0 0.3 -11.0
R28 40 32.2 0.4 -7.8
R29 45 33.5 0.5 -11.5
R30 40 31.3 1.5 -8.7
R31 45 325 34 -12.5
R32 45 329 37 -12.1
R88 45 33.9 4.8 -11.1
R94 45 33.5 1.4 -11.5

NORTH AMERICAN
OIL SANDS CORPORATION




North American Upgrader Project

Volume 2, Section 3 - Noise

3-20

December 2007

. . . . Construction Minus Construction
Receptor ID Ps(la'BN"Sht Cosn:ltlr:dct:cellil(%hstx;ne Baseline Nighttime Night Minus PSL-
Sound Level (dBA) Night (dBA)
Group 2 Receptors
R1 45 304 1.5 -14.6
R22 45 30.8 1.4 -14.2
R33 45 31.0 2.1 -14.0
R35 40 29.6 0.9 -10.4
R36 40 29.1 0.6 -10.9
R37 40 29.2 0.6 -10.8
R38 40 28.9 0.4 -11.1
R39/40 45 29.2 0.5 -15.8
R41 45 28.8 0.3 -16.2
R42 40 28.8 0.2 -11.2
R43 40 28.9 0.2 -11.1
R44 40 29.8 0.9 -10.2
R45 40 30.1 1.1 -9.9
R46 40 29.0 0.3 -11.0
R47 40 29.9 1.0 -10.1
R48 40 29.0 0.3 -11.0
R49 48 29.7 0.7 -18.3
R50 40 28.8 0.3 -11.2
R51 40 29.7 0.9 -10.3
R52 40 29.3 0.8 -10.7
R53 40 29.0 0.5 -11.0
R54 40 29.3 0.7 -10.7
R55 40 29.7 0.6 -10.3
R56 40 29.9 1.0 -10.1
R57 40 30.0 0.7 -10.0
R58 40 28.9 0.2 -11.1
R59/95/96 40 30.9 0.4 -9.1
R60 40 31.2 0.1 -8.8
R61 40 30.0 1.3 -10.0
R62 47 38.7 0.1 -8.3
R63/68 40 29.4 0.4 -10.6
R64 45 30.0 1.0 -15.0
R65 40 29.7 0.7 -10.3
R66 40 29.5 0.5 -10.5
R67 40 29.3 0.3 -10.7
R69 40 29.4 0.4 -10.6
R70 40 29.3 0.3 -10.7
R71 45 29.4 0.2 -15.6
R72 45 29.6 0.4 -154
R73 45 29.2 0.2 -15.8
R74 40 31.0 1.0 -9.0
R75 40 30.8 0.5 -9.2
R76 40 30.6 0.7 -9.4
R77 40 30.7 0.8 9.3
R78 45 29.7 04 -15.3
R79 45 29.7 0.4 -15.3
R80 45 29.7 04 -15.3
R81 40 30.2 0.3 9.8
R82 40 30.1 0.2 9.9
R83 40 32.1 0.3 -7.9
R84 40 30.5 1.6 -9.5
R85 40 28.6 0.3 -11.4
R86 40 29.2 0.2 -10.8
R87 40 30.1 0.5 -9.9
R93 40 30.1 0.5 -9.9
R97 40 31.3 0.4 -8.7
R98 40 31.7 0.2 -8.3
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Application Case Modelling Results

The results of the Application Case noise modelling are provided in Table 3.6-2 and Figure 3.6-2.
It can be seen that the noise levels at all receptor locations, with the baseline conditions and
operation of the Project, are in compliance with their respective PSLs. This is due largely to the
limitation imposed by North American on the equipment supply vendors that the noise levels not
exceed a maximum of 85 dBA at a distance of 0.9 m. As indicated in Appendix 3E, this limitation
will substantially lower the sound levels of most noise sources compared to the un-attenuated
sound levels.

As expected, the largest increases in noise levels are at the receptors which are closest to the
Project. Receptor R9 will experience the largest increase (12.6 dBA); however, this location is
not a residence. Receptor R34, a vacant residential building, will experience an increase of
approximately 7.0 dBA. This increase will be subjectively quite noticeable, although still well
below the PSL.

Finally, the spectral analysis of the projected noise levels indicates that there will not be a strong
low-frequency tonal component. Most of the noise sources are quite broadband in nature. The
only sources with a strong low-frequency component are the heaters; however, these heaters are

generally small and result in much lower sound levels than the other equipment.

Table 3.6-2 Application Case Noise Modelling Results

PSL-Night Application Case Algp Ilcatalon (it_ase Application Case
Receptor ID g Nighttime Sound Hinug Sase’ine Night Minus PSL- Compliant
(dBA) Level (dBA) Nighttime Sound Night (dBA)
Level (dBA)
Group 1 Receptors
R34 40 36.4 7.0 -3.6 YES
R5 45 33.2 3.0 -11.8 YES
R2 45 324 3.2 -12.6 YES
R20 45 314 21 -13.6 YES
R23 40 325 2.7 -7.5 YES
R24 40 37.2 5.8 -2.8 YES
R14 40 38.1 5.9 -1.9 YES
R17 47 374 0.4 -9.6 YES
R11 47 36.5 04 -10.5 YES
R3 45 30.7 1.5 -143 YES
R4 45 315 2.2 -13.5 YES
R6 45 32.3 341 -12.7 YES
R7 45 325 34 -12.5 YES
R8 45 323 3.2 -12.7 YES
R9 45 421 12.6 -2.9 YES
R10 45 33.3 14 -11.7 YES
R12 47 35.7 0.2 -11.3 YES
R13 47 37.7 04 -9.3 YES
R15 47 36.6 0.9 -10.4 YES
R16 47 37.9 04 -9.1 YES
R18 45 327 35 -12.3 YES
R19 45 324 31 -12.6 YES
R21 40 343 4.5 -5.7 YES
R25 40 311 1.2 -8.9 YES
R26/27 47 35.9 0.2 -11.41 YES
R28 40 322 0.4 -7.8 YES
R29 45 334 04 -11.6 YES
R30 40 31.0 1.2 -9.0 YES
R31 45 316 25 -134 YES
R32 45 31.8 2.6 -13.2 YES
R8s 45 324 33 -12.6 YES
R94 45 33.2 1.1 -11.8 YES
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B PSL-Night Application Case Al\ﬁrnl :JcsatBIg:e‘i:i::? Applicafion Case ]
eceptor ID Nighttime Sound = Night Minus PSL- Compliant
(dBA) Level (dBA) Nighttime Sound Night (dBA)

Level (dBA) 9
Group 2 Receptors
R1 45 30.0 1.1 -15.0 YES
R22 45 304 1.0 -14.6 YES
R33 45 304 1.5 -14.6 YES
R35 40 294 0.7 -10.6 YES
R36 40 29.0 0.5 -11.0 YES
R37 40 29.1 0.5 -10.9 YES
R38 40 28.9 04 -11.1 YES
R39/40 45 29.1 0.4 -15.9 YES
R41 45 28.8 0.3 -16.2 YES
R42 40 28.8 0.2 -11.2 YES
R43 40 289 0.2 -11.1 YES
R44 40 29.6 0.7 -10.4 YES
R45 40 29.8 0.8 -10.2 YES
R46 40 29.0 0.3 -11.0 YES
R47 40 29.7 0.8 -10.3 YES
R48 40 29.0 0.3 -11.0 YES
R49 48 29.5 0.5 -18.5 YES
R50 40 28.8 0.3 -11.2 YES
R51 40 29.5 0.7 -10.5 YES
R52 40 291 0.6 -10.9 YES
R53 40 28.9 0.4 -1141 YES
R54 40 29.2 0.6 -10.8 YES
R55 40 29.6 0.5 -10.4 YES
R56 40 29.7 0.8 -10.3 YES
R57 40 29.9 0.6 -10.1 YES
R58 40 28.9 0.2 -11.1 YES
R59/95/96 40 30.8 0.3 -9.2 YES
R60 40 31.2 0.1 -8.8 YES
R61 40 29.7 1.0 -10.3 YES
R62 47 38.7 0.1 -8.3 YES
R63/68 40 294 04 -10.6 YES
R64 45 29.8 0.8 -16.2 YES
R65 40 29.6 0.6 -10.4 YES
R66 40 29.4 04 -10.6 YES
R67 40 29.3 0.3 -10.7 YES
R69 40 29.4 0.4 -10.6 YES
R70 40 29.2 0.2 -10.8 YES
R71 45 294 0.2 -15.6 YES
R72 45 29.6 0.4 -15.4 YES
R73 45 29.2 0.2 -15.8 YES
R74 40 30.7 0.7 -9.3 YES
R75 40 30.7 0.4 9.3 YES
R76 40 30.5 0.6 -9.5 YES
R77 40 30.5 0.6 -9.5 YES
R78 45 29.7 0.4 -15.3 YES
R79 45 29.7 0.4 -15.3 YES
R80 45 29.6 0.3 -15.4 YES
R81 40 30.2 0.3 -9.8 YES
R82 40 30.1 0.2 9.9 YES
R83 40 32.0 0.2 -8.0 YES
R84 40 30.1 1.2 -9.9 YES
R85 40 28.6 0.3 -11.4 YES
R86 40 29.2 0.2 -10.8 YES
R87 40 30.0 0.4 -10.0 YES
R93 40 30.0 0.4 -10.0 YES
R97 40 31.2 0.3 -8.8 YES
R98 40 31.7 0.2 -8.3 YES
NORTH AMERICAN
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3.7 Cumulative Effects Assessment and Mitigative Measures

3.71

Approved and Proposed Case Modelling Results

The results of the Approved and Proposed Case noise modelling are provided in Table 3.7-1 and
Figure 3.7-1. The noise levels at all receptor locations are in compliance with their respective
PSLs. There are, however, some locations which are at or very close to the limit. These include
locations near the proposed Shell Canada Upgraders immediately west and northwest of the
Project. As a result, there is very little room left to “add” to the noise climate for these receptors.

Table 3.7-1 Approved and Proposed Case Noise Modelling Results

OIL SANDS CORPORATION

Approved + Approved + Proposed
Receptor ID PSL-Night Proposed Case Minus Baseline Apg;::eNdi ;hfﬁi’::‘s:d Compliant
(dBA) Nighttime Sound Nighttime Sound Level PSL-Night (dBA)
Level (dBA) (dBA)
Group 1 Receptors

R34 40 30.9 1.5 -9.1 YES
R5 45 32.6 24 -12.4 YES
R2 45 30.1 0.9 -14.9 YES
R20 45 30.5 1.2 -14.5 YES
R23 40 325 2.7 -7.5 YES
R24 40 36.4 5.0 -3.6 YES
R14 40 374 5.2 -2.6 YES
R17 47 45.0 8.0 -2.0 YES
R11 47 43.1 7.0 -3.9 YES
R3 45 30.1 0.9 -14.9 YES
R4 45 30.2 0.9 -14.8 YES
R6 45 30.3 1.1 -14.7 YES _
R7 45 30.1 1.0 -14.9 YES
R8 45 30.0 0.9 -15.0 YES
R9 45 31.2 1.7 -13.8 YES
R10 45 354 3.5 -9.6 YES
R12 47 39.7 4.2 -7.3 YES
R13 47 47.0 9.7 0.0 YES
R15 47 434 7.7 -3.6 YES
R16 47 46.7 9.2 -0.3 YES
R18 45 301 0.9 -14.9 YES
R19 45 30.3 1.0 -14.7 YES
R21 40 325 27 -7.5 YES
R25 40 32.8 29 -7.2 YES

R26/27 47 394 3.7 -7.6 YES
R28 40 34.3 2.5 -5.7 YES
R29 45 36.1 3.1 -8.9 YES
R30 40 31.8 2.0 -8.2 YES
R31 45 304 1.3 -14.6 YES
R32 45 30.3 1.1 -14.7 YES
R88 45 30.0 0.9 -15.0 YES
R94 45 35.7 3.6 -9.3 YES

Group 2 Receptors

R1 45 294 0.5 -15.6 YES
R22 45 30.7 1.3 -14.3 YES
R33 45 29.5 0.6 -15.5 YES
R35 40 29.1 04 -10.9 YES
R36 40 28.9 04 -11.1 YES
R37 40 29.0 0.4 -11.0 YES
R38 40 28.9 0.4 -11.1 YES

R39/40 45 29.0 0.3 -16.0 YES

NORTH AMERICAN
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Approved + Approved + Proposed
Receptor ID PSL-Night Proposed Case Minus Baseline Apg;:::ii;hl:;;;:‘zssed Compliant
(dBA) Nighttime Sound Nighttime Sound Level PSL-Night (dBA)
Level (dBA) (dBA) 9
Group 2 Receptors (continued)
R41 45 28.8 0.3 -16.2 YES
R42 40 28.9 0.3 -11.1 YES
R43 40 29.0 0.3 -11.0 YES
R44 40 29.3 0.4 -10.7 YES
R45 40 29.5 0.5 -10.5 YES
R46 40 29.0 0.3 -11.0 YES
R47 40 29.5 0.6 -10.5 YES
R48 40 29.1 0.4 -10.9 YES
R49 48 29.5 0.5 -18.5 YES
R50 40 29.5 1.0 -10.5 YES
R51 40 29.5 0.7 -10.5 YES
R52 40 29.0 0.5 -11.0 YES
R53 40 29.3 0.8 -10.7 YES
R54 40 29.5 0.9 -10.5 YES
R55 40 303 1.2 -9.7 YES
R56 40 29.8 0.9 -10.2 YES
R57 40 30.8 1.5 -9.2 YES
R58 40 29.8 1.1 -10.2 YES
R59/95/96 40 32.4 1.9 -7.6 YES
R60 40 32.6 1.5 -7.4 YES
R61 40 29.3 0.6 -10.7 YES
R62 47 41.4 2.8 -5.6 YES
R63/68 40 29.6 0.6 -104 YES
R64 45 29.7 0.7 -156.3 YES
R65 40 29.7 0.7 -10.3 YES
R66 40 29.7 0.7 -10.3 YES
R67 40 29.6 0.6 -10.4 YES
R69 40 29.6 0.6 -10.4 YES
R70 40 29.6 0.6 -10.4 YES
R71 45 30.1 0.9 -14.9 YES
R72 45 30.2 1.0 -14.8 YES
R73 45 29.9 0.9 -156.1 YES
R74 .40 32.9 29 -7.1 YES
R75 40 33.5 3.2 -6.5 YES
R76 40 32.6 2.7 -74 YES
R77 40 32.6 2.7 -7.4 YES
R78 45 30.4 1.1 -14.6 YES
R79 45 30.5 1.2 -14.5 YES
R80 45 30.4 1.1 -14.6 YES
R81 40 31.9 2.0 -8.1 YES
R82 40 31.7 1.8 -8.3 YES
R83 40 34.0 2.2 -6.0 YES
R84 40 29.8 0.9 -10.2 YES
R85 40 29.0 0.7 -11.0 YES
R86 40 29.7 0.7 -10.3 YES
R87 40 314 1.8 -8.6 YES
R93 40 314 1.8 -8.6 YES
R97 40 33.0 2.1 -7.0 YES
R98 40 33.3 1.8 -6.7 YES
3.7.2 Approved, Proposed and Application Case Modelling Results

The results of the Approved, Proposed and Application Case noise modelling are provided in
Table 3.7-2 and Figure 3.7-2. The noise levels at all receptor locations are in compliance with
Most of the receptors will see only minimal increases relative to the
Approved and Proposed Case (approximately % of the Group 1 receptors and all of the Group 2
receptors). The largest increases will be for those receptors relatively near the Project but still far

their respective PSLs.
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east enough that there is a lesser impact from the proposed Shell Canada Upgraders (Scotford
Upgrader Expansion 1 and Scotford Upgrader 2).

The modelling indicates sound levels which are at or very near the PSLs for several of the
receptors. The modelling was conducted under “representative” summertime environmental
conditions (i.e., mild downwind from all sources to all receptors, as well as highly absorptive
ground cover). There will be times at which atmospheric conditions and/or more reflective ground
conditions will result in sound levels in excess of the PSLs for some receptors. These occasional
occurrences do not mean noncompliance according to Directive 038.

Table 3.7-2 Approved, Proposed and Application Case Noise Modelling Results

Approved + Approved + Proposed +
Receptor PSL-Night il e Rpl S tonMInus Ag’xvﬁga:i:?g:::d
IDp (dB A‘); Application Case Approved + Proposed Night N'i’inus PSL-Night Compliant
Nighttime Sound Nighttime Sound Level 9 (dBA) 9
Level (dBA) (dBA)
Group 1 Receptors
R34 40 36.8 5.9 -3.2 YES
R5 45 34.6 20 -10.4 YES
R2 45 32.8 27 -12.2 YES
R20 45 32.2 1.7 -12.8 YES
R23 40 34.2 1.7 -5.8 YES
R24 40 39.2 2.8 -0.8 YES
R14 40 39.9 25 -0.1 YES
R17 47 45.1 0.1 -1.9 YES
R11 47 43.2 0.1 -3.8 YES
R3 45 313 1.2 -13.7 YES
R4 45 32.1 1.9 -12.9 YES
R6 45 32.9 2.6 -12.1 YES
R7 45 33.0 2.9 -12.0 YES
R8 45 327 27 -12.3 YES
R9 45 42.2 11.0 -2.8 YES
R10 45 36.1 0.7 -8.9 YES
R12 47 39.8 0.1 -7.2 YES
R13 47 47.0 0.0 0.0 YES
R15 47 43.6 0.2 -3.4 YES
R16 47 46.8 0.1 ) -0.2 YES
R18 45 33.1 3.0 -11.9 YES
R19 45 32.9 2.6 -12.1 YES
R21 40 354 2.9 4.6 YES
R25 40 33.5 0.7 -6.5 YES
R26/27 47 39.5 0.1 -7.5 YES
R28 40 345 0.2 -5.5 YES
R29 45 36.3 0.2 -8.7 YES
R30 40 325 0.7 -7.5 YES
R31 45 323 1.9 -12.7 YES
R32 45 324 21 . -12.6 YES
R8s 45 32.8 28 -12.2 YES
R94 45 36.2 0.5 -8.8 YES
Group 2 Receptors
R1 45 304 1.0 -14.6 YES
R22 45 315 0.8 -13.5 YES
R33 45 30.9 1.4 -14.1 YES
R35 40 29.8 0.7 -10.2 YES
R36 40 29.3 0.4 -10.7 YES
R37 40 29.5 0.5 -10.5 YES
R38 40 29.2 0.3 -10.8 YES
R39/40 45 29.5 0.5 -15.5 YES
R41 45 29.0 0.2 -16.0 YES
NORTH AMERICAN
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Approved + Approved + Proposed +
Receptor PSL-Night hoposca Application Minus A:ﬂ:;ﬁ:a:is;og:sseed
D (dBA) Applic'ation Case A_ppro_ved + Proposed Night Minus PSL-Night Compliant
Nighttime Sound Nighttime Sound Level (dBA)
Level (dBA) (dBA)
Group 2 Receptors (continued)

R42 40 29.1 0.2 -10.9 YES
R43 40 29.2 0.2 -10.8 YES
R44 40 30.0 0.7 -10.0 YES
R45 40 30.3 0.8 -9.7 YES
R46 40 29.3 0.3 -10.7 YES
R47 40 30.1 0.6 -9.9 YES
R48 40 29.3 0.2 -10.7 YES
R49 48 30.0 0.5 -18.0 YES
R50 40 29.7 0.2 -10.3 YES
R51 40 30.2 0.7 -9.8 YES
R52 40 29.5 0.5 -10.5 ; YES
R53 40 29.6 0.3 -10.4 YES
R54 40 30.0 0.5 -10.0 YES
R55 40 30.7 0.4 -9.3 YES
R56 40 30.5 0.7 -9.5 YES
R57 40 31.2 04 -8.8 YES
R58 40 29.9 0.1 -10.1 YES
R59/95/96 40 32.6 0.2 -7.4 YES
R60 40 32.6 0.0 -7.4 YES
R61 40 30.1 0.8 -9.9 YES
R62 47 41.5 0.1 -5.5 YES
R63/68 40 299 0.3 ! -10.1 YES
R64 45 30.3 0.6 -14.7 YES
R65 40 30.1 0.4 9.9 YES
R66 40 30.0 0.3 -10.0 YES
R67 40 29.9 0.3 -10.1 YES
R69 40 29.9 0.3 -101 YES
R70 40 29.8 0.2 -10.2 YES
R71 45 30.3 0.2 -14.7 YES
R72 45 30.5 0.3 -14.5 YES
R73 45 30.0 0.1 -15.0 YES
R74 40 33.3 0.4 -6.7 YES
R75 40 33.7 0.2 -6.3 YES
R76 40 32.9 0.3 -7.1 YES
R77 40 329 0.3 -7.1 YES
R78 45 30.7 0.3 -14.3 YES
R79 45 30.8 0.3 -14.2 YES
R80 45 30.7 0.3 -14.3 YES
R81 40 32.0 0.1 -8.0 YES
R82 40 31.9 0.2 -8.1 YES
R83 40 34.1 0.1 -5.9 YES
R84 40 30.8 1.0 -9.2 YES
R85 40 29.3 0.3 -10.7 YES
R86 40 29.9 0.2 -10.1 YES
R87 40 31.7 0.3 -8.3 YES
R393 40 31.7 0.3 -8.3 YES
R97 40 33.1 0.1 -6.9 YES
R98 40 334 0.1 -6.6 YES

3.73 Mitigation

3.7.3.1  Construction Noise

Although there are no specific construction noise level limits detailed by Directive 038, there are
general recommendations for construction noise mitigation. The document states:

NORTH AMERICAN
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“While Directive 038 is not applicable to construction noise, licensees should
attempt to take the following reasonable mitigating measures to reduce the
impact on nearby dwellings of construction noise from new facilites or
modifications to existing facilities. Licensees should:

- Limit construction activity to the hours of between 07:00 and 22:00 to reduce
the potential impact of construction noise.

- Advise nearby residents of significant noise-causing activities and schedule
these to create the least disruption to neighbours.

- Ensure all internal combustion engines are fitted with appropriate muffler
systems.

- Take advantage of acoustical screening from existing on-site buildings to
shield residential locations from construction equipment noise.

- Where possible, schedule steam blow downs and venting to the daytime
period of between 07:00 and 22:00 hours.

Should a complaint be made during construction, the licensee will be expected
to respond expeditiously and take appropriate action to ensure that the issue
has been managed responsibly.”

Further to the information listed above, if construction activities are scheduled between the hours
of 22:00-07:00, they should be limited as much as possible to “quiet” operations.

North American is committed to the implementation of the above recommendation set out in
Directive 038.

3.7.3.2 Transportation Noise

During construction and regular operation activities at the Project, most material deliveries will be
made during the hours of 07:00-22:00. While the movement of heavy loads during nighttime will
increase the nighttime sound levels, the duration will be short and frequency relatively low. Large
dimensional heavy loads requiring specific traffic control measures will be limited to nighttime
(01:00-5:00), and will be announced to the community. As such, the noise associated with them
is not typically the source of noise complaints.

3.7.3.3 Flaring Noise

For non-emergency situations, flaring activity will be scheduled between the hours of 07:00~
20:00. Group 1 residents will also be notified prior to any scheduled major flaring activity.

3.7.3.4 Additional Recommendations

The site-specific noise level information in Appendix 3E provides the approximate level of noise
mitigation required by the equipment suppliers to meet the North American requirement of
85 dBA at 0.9 m. Given the already high noise levels in the area from industrial sources and the
increases as a result of approved and proposed facilities, and the relatively minimal increases
associated with the Project (except at receptors located immediately adjacent to the Project),
there is no notable improvement which would be realized with additional mitigation on the Project
stationary noise sources.

Notwithstanding the aforementioned statement, North American will reduce noise during planned
events, such as start-up and shutdown, by use of silencers on steam-venting systems and
attempt to schedule noise events during daytime. In addition, North American’s commissioning
and start-up plans will be tailored to the sensitivity of the residents.
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3.8

3.9

Follow-up and Monitoring

As per EUB Directive 038, there are no follow-up noise measurements required by
North American unless a complaint is lodged with either the EUB or North American. However,
North American will actively participate in the Northeast Capital Industrial Association (NCIA)
Noise Management Plan. As a participant, North American will conduct ongoing assessments of
its noise mitigation program and maintain best practices and continuous improvement programs
in facility noise control.

Summary

The baseline noise monitoring indicated that there are currently relatively high noise levels for
those residents near the existing industrial noise sources. The dominant noise sources in the
area are associated with the industrial facilities as well as the local highways. The noise
modelling of the baseline conditions indicated results similar to those obtained from the baseline
noise monitorings.

Project construction noise is likely to be within acceptable limits due to the existing noise levels
and mitigation measures to be utilized by North American. There will be times, however, when
construction-related activities result in subjectively noticeable noise levels for the adjacent
residents. Efforts will be undertaken to minimize these impacts.

Application case noise levels resulted in low increases for most surrounding residents. Only
those directly near the Project will experience medium noise level increases. All projected sound
levels are within the EUB Directive 038 PSLs. Cumulative noise levels with all existing and
proposed nearby facilities, as well as the Project, will be at or under the PSLs at all receptors.

The summary of project effects is presented in Table 3.9-1.
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Document Number

N c I A NCI AG?Jtiadn e(l'jl ?]retis and 2010-003

Mortheast Capital
Industrial Association

-'Noise M anagement Plan Reporting Requirementsas | rev. pae Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Aux Sable Canada

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with
your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description Member Site Comments

Confirmation that site hasimplemented abest | Aux Sable continuesto follow 2014 Noise
management practice to address environmental | Management Plan

noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.
Attach results of any monitoring/assessments No sound monitoring was completed in 2014.
(fence line outward) completed in 2014. As noted in 2013 comments; most recent sound
survey was a “fenceline outward” and a

Note, you are not required to conduct any off- | residence noise monitoring/assessments

site monitoring, however if you did, please conducted from September 20 to October 5,
provide those results electronicaly to NCIA. 2012 to satisfy a noise assessment for a future
development project.

Attached isthe Aux Sable Canada
Comprehensive Sound Survey

compl eted by Patching Associates Acoustical
Engineering Ltd. on

September 20 — October 5, 2012 for this study
Disclose any improvements/corrective actions | None

implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in arequirement to No changesin 2014; no update done
update your site noise model?

If so, have you provided your updated site With no changesin 2014 ; please reference
model to SLR Consulting for incorporation into | existing 2012 report submitted

the NCIA Regional Noise Model as per the
process outlined for this purpose?




: Document Number
A/ Guidelines
In‘:lrusler?c:l ﬁ::c:c?mion
Noise M anagement Plan Reporting Requirementsas | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14

Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

Installation of a new pump in the Plant will
take placein 2015. A review of the Noise
model will take place with the installation. No
changein noiseisto take place with the new

pump

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

As noted in 2013; a detailed occupational
Noise map of the facility with doors open and
closed were completed in September 2012 and
submitted in 2013 for industrial Hygenie
purposes. With no changes made in 2014 and
no issues from site personel were
tabled/reported in 2014

Provide a Noise Complaint summary for all
noise complaints received in 2014 including
any actions taken to address them.

Aux Sable has had zero noise complaintsin
2014.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annual Reporting on the Regional Noise

Management Plan.

Further, the Annua Report will be a public document available on our website once finaized.




A Document Number
(NCIA NCIA St.alld.ards and 2010-003
N SSESIEES
Noise Management Plan Reporting Requirements as | gey. pate Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Insert vour Company Name here: C)/\dm h/ﬂtlﬁ/

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with

your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

Input Description

Member Site Comments

Confirmation that site has implemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

Both Fort Saskatchewan facilities (CSC and
Sulphides) have implemented a management
program to address environmental noise as per
NCIA Noise Management Plan Standard 2010-
001.

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronically to NCIA.

A report was submitted via email in December
of 2015 by Chemtrade’s EHS Supervisor Karl
Peet.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

No changes that would impact the noise level
have been made in 2014.
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. Guidelines
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Noise Management Plan Reporting Requirements as | ge,. pate Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in a requirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

Not applicable

Disclose any audit/self-assessment evaluation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

Submitted via email on September 28, 2015

Provide a Noise Complaint summary for all
noise complaints received in 2014 including
any actions taken to address them.

No complaints have been received in 2014,

This information is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annual Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.




" CHEMTRADE

NCIA office, Fort Saskatchewan
#204 9902-102 Street
Fort-Saskatchewan;-AB

Attn.: Dr. Laurie J. Danielson, P. Chem.
Executive Director, Northeast Capital Industrial Association

September 23, 2015

RE: Annual self-assessment of Chemtrade’s Environmental Noise Management program for the Fort
Saskatchewan CSC and Sulphides sites

As per Chemtrade’s Environmental Noise Monitoring and Control Procedure CHE-FSK-ESH-001, Jon Stevens
(Plant Manager) and Kathryn Dragowska (EHS Supervisor) have performed an annual self-assessment of our
program. The following items have been examined and corrective actions have been noted below:

Items examined:

Noise survey results from 2014

Review of any noise complaints and their follow-up

Review of worker training records (TLM)

Review of capital projects and changes made which may impact environmental noise from either facility
General review of the procedure

oD~

Corrective actions required:

Page Section Item Target date PPR Progress
3 521 Sound level meter to be 12/15/2015 | K. Dragowska In progress
calibrated by the instrument
manufacturer or an authorized
instrument calibration facility.

5 6.0 Ensure all employees at the 12/30/2015 | K.Dragowska
CSC and Sulphides sites
complete the noise monitoring
module on the Chemtrade
Total Learning Management
system.

End of corrective actions.
If there are any questions concerning this assessment, please contact Kathryn Dragowska at (780) 288-3984.

Yours truly,

M_‘:H}f:m; \/ NofaS p(

Jon Steve(yg athryn I{)r;gowska
Plant Manager EH&S Supervisor
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Dow Chemical Canada ULC
Bag 16, Highway 15
Fort Saskatchewan, Albarta

gl S04 Canad
BL 2F4, Canada

August 27, 2015

Northeast Capital Industrial Association
Laurie Danielson, Executive Director
#204, 9902 - 102 Street

Fort Saskatchewan, AB T8L 2C3

Dear Dr. Danielson,

Subject: 2014 Noise Management Annual Report
Dow Chemical Canada ULC (Dow) Fort Saskatchewan Site

Please find attached Dow Chemical Canada ULC (Dow) input into the NCIA Regional
Noise Management Plan report to the Alberta Energy Regulator (AER) for the Dow Fort
Saskatchewan Industrial Site. MEGIobal Canada Inc. (MEGIobal) operates a production
facility within the Dow Site and is included in this submission.

Please call Marcella dedJong at 780 - 992 - 8529 or myself at 780 - 998 - 5720 if you
require any further information or clarification.

Yours truly,

Mike Dziarmaga, P. Eng.
Responsible Care Leader
Dow Alberta Operations

Copy: Pravind Ramdial, Responsible Care Leader MEGlobal Canada Inc.

(508



Dow Fort Saskatchewan Site
2014 Noise Management Annual Report
Prepared for Northeast Capital Industrial Association (NCIA)

This report provides Dow and MEGIlobal's 2014 input to the NCIA Regional Noise
Management Plan report to be submitted to the AER in September 2015. Based on
AER licensed assets on the Fort Saskatchewan Site, Dow is required to follow AER
Noise Directive 38 and provide input into the NCIA report. The Dow power plant is

governed by the Alberta utilities Commission Rule 012: Noise Control.

MEGiIobal

participates in the Noise Management Plan and provides this information on a voluntary

basis.

Input Description

Dow and MEGlobal Comments

Confirmation that site has implemented a
best management practice to address
environmental noise as per NCIA Noise
Management Plan Standard 2010-003
issued 3-Sep-10, revised 5-Mar-10, revised
14-Apr-14, including the Procedure / Practice
/ Standard reference.

A Noise Management Plan was developed by
Dow and MEGlIobal for submission to NCIA for
inclusion in the 2011 NCIA report to the AER.
This plan was last updated in 2014 and has been
reviewed with no changes in 2015. A copy of the
most recent version is included with this report.

Noise management is done on a site wide basis
without separation of which facilities are required
to follow AER Directive 38 and AUC Rule 012.

Attach results of any monitoring /
assessments (fenceline outward) completed
in 2014.

Note, you are not required to conduct any
off-site monitoring, however if you did,
please provide those results electronically to
NCIA.

No noise monitoring (fenceline outward) was
completed in 2014. The site noise model was
updated in 2014 for all sources (other than on-site
transportation) within the Dow Fort Saskatchewan
Site, including MEGlobal.

Recent updates to the Dow site model have been
incorporated into the NCIA regional noise model.

Disclose any improvements/corrective
actions implemented in 2014 or status
thereof that would impact the noise level
output for your site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation
into the NCIA Regional Noise Model as per
the process oultlined for this purpose?

Changes were made to a Dow site steam turbine
in 2012 which has resulted in significantly less
venting of a seasonally operated steam vent
during the summer season.

Since the spring 2012 turnaround, we have seen
a significant decrease in the number of days that
this steam vent has been open. However, the
intensity of the venting remains similar to prior to
the turnaround. This source was removed from
the NCIA regional noise model.

Disclose any improvements/projects that are
approved for 2015 that would impact the
noise level output for your site (either up or
down).

Will these changes result in a requirement
to update your site noise model?

If so, when do you anticipate having an
updated site model available?

In 2015, Dow will continue track the frequency of
time that the steam vent is operated as well as
the valve position to ensure that the frequency
remains reduced from pre-turnaround and will
plan for field monitoring only if the intensity of the
sound when the vent is operating changes over
time.




Disclose any audit/self-assessment
evaluation (qualitative evaluation only, with
senior site leader sign-off) completed for
your site noise management plan.

The noise management plan falls within the
Pollution Prevention section of Dow and
MEGIobal’s Operating Discipline Management
System (ODMS). A site management system
review was conducted in November 2014 by the
site leader. No actions or gaps were identified
related to the Noise Management Plan.

In March 2014, the AER conducted an audit of the
Dow Site Noise Management Plan. Dow
participated fully in the audit and provided all
requested information to the AER auditor including,
most recently, an updated source order ranking for
each residence near the Dow site in January 2015.

As a follow-up to the audit, Dow committed to
evaluate whether on-site transportation is a
significant cumulative noise source from the Dow
site. A review of the 2014 field monitoring
conducted by NCIA shows that field monitoring at
two of the three locations near the Dow site
correlates very well with the model predictions
(locations 2 and 9). Field measurements at the
third location were lower than model predictions
(location 10). Based on this, the current model
adequately predicts noise from the Dow site and
on-site transportation is not a significant cumulative
noise source. Dow will continue to review field
monitoring versus model predictions in the future.

Provide a Noise Complaint summary for all
noise complaints received in 2014 including
any actions taken to address them.

There were no noise complaints in 2014 related to
Dow or MEGIobal operations at the site.




Fort Saskatchewan Site Noise Management Plan

Dow Fort Saskatchewan Site Noise Management Plan

Policy

Scope

Purpose

Goals /
Objectives

Training
Requirements

The Dow Chemical Canada ULC Fort Saskatchewan site follows the Operating
Discipline Management System (ODMS) of the Dow Chemical Company to manage
environmental noise and hearing conservation.

MEGlobal Canada Inc. (MEGIlobal) Operations on the Dow Fort Saskatchewan Site
follows ODMS and is included in this Noise Management Plan.

This document is created to define how the Dow Chemical Canada ULC Fort
Saskatchewan site complies with the ODMS requirements concerning Noise
Minimization and Hearing Conservation outlined in:

e Section E (noise minimization to meet community expectations and applicable
government requirements) of 06.07 L1 Pollution Prevention

o Section C14 (employee hearing conservation) of 06.05 L1 Employee Health
and Safety

e Section A2 (all equipment must be designed to control noise levels) of 06.03
EH&S Engineering Design and Control

This document summarizes how the Dow Fort Saskatchewan Site meets the
Northeast Capital Industrial Association (NCIA) requirement for a Noise Management
Plan including identification, evaluation and control of noise impacts at this site.

This Noise Management Plan meets the requirements of NCIA Standard and
Guideline #2010-003, as amended.

Based on AER licensed assets on the Fort Saskatchewan Site, Dow is required to
follow AER Noise Directive 38 and provide input into the NCIA report. The Dow
power plant is governed by the Alberta Utilities Commission Rule 012: Noise Control.

Dow and MEGIobal, as Responsible Care® Companies will:

e Minimize, to the extent possible, noise levels impacting on the environment
including minimizing nighttime and low frequency noise

e Maintain a noise monitoring program to reduce the likelihood of noise impacts
on the environment

e Assign employees to manage the site noise monitoring, mitigation and
continuous improvement.

e Ensure employees associated with noise sources are aware of the impact on
the environment and the processes in place to control

¢ Design new and modified equipment to minimize noise.

Workers are educated on noise through:

o All workers receive initial and three year recurring Environmental Training
(Instructor led or MyLearning), which includes environmental noise.
Noise exposed workers receive MyLearning training on hearing conservation.

o Personnel conducting noise monitoring receive training from the Industrial
Hygiene specialists.

e Personnel delivering unit industrial hygiene programs receive MyLearning
training on these programs.

Revised: May 2014
Printed: 8/27/2015

Page 1 of 3
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Fort Saskatchewan Site Noise Management Plan

Abatement
Strategies

Onsite / Offsite
Monitoring
Requirements

Site Noise
Sources

Audit / Self
Assessment
Requirements

New facilities and modifications to existing facilities are designed and built to control
noise levels. Engineering controls are addressed through the Management of
Change process and ODMS 06.03 EH&S Design and Control.

All projects are reviewed by EH&S regulatory personnel opposite the Alberta
Operations Project Regulatory Review Checklist, which includes noise abatement
and models. The Dow Management of Change system includes a similar review for
changes to site facilities.

Dow and MEGlobal follow ODMS and AER regulatory requirements for noise
monitoring on site. Offsite noise monitoring is addressed through the NCIA regional
noise model.

Dow has a current Noise Model prepared by HFP Acoustical Consultants Corp which
includes all significant site sources within the fenceline other than on-site
transportation sources. The site noise model is updated if equipment is added or
removed from the site that would significantly impact noise levels.

The regional noise model is validated periodically by NCIA. If any discrepancies are
noted during NCIA field validation related to the Dow site, Dow will work toward
resolving the discrepancy and may validate the Dow noise model with field
measurements if required.

Dow responds to external noise complaints appropriately, including monitoring if
necessary.

Dispatch Noise Complaint Procedure
EH&S On-Call Noise Complaint Procedure
EH&S On-Call Noise Complaint Logsheet

Individual production units do their own noise surveys at least every five years, or
when equipment is added, modified or removed.

The onsite noise monitoring program is managed as per in ODMS 06.05.C14

Personal noise dosimetry is done periodically on a frequency depending on
exposure.

Site noise sources are detailed in the site Noise Model and included in the NCIA
regional noise model. In addition, each unit has an area noise map.

Intensive EH&S ODMS based integrated audits are conducted at 3 to 5 year
frequencies for all site units/departments and include ODMS elements related to
noise and hearing conservation.

Periodic self assessments are conducted by unit/department ODMS element owners
and results are reviewed with leaders at unit and department management system
reviews. Results of unit, department and site self assessments are reviewed by the
Site Leader at the annual site management system review. These self assessments
include environmental noise and hearing conservation.

The hearing conservation program is designed to minimize job induced hearing loss
and meets the Alberta OH&S Code as well as Dow corporate requirements for a
noise exposure and control program. This program is reviewed annually.

This Noise Management Plan is reviewed once per year by the Responsible Care
Leader.

Revised: May 2014
Printed: 8/27/2015
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Fort Saskatchewan Site

Noise Management Plan

Reporting
Requirements

Ownership

Annual reports will be generated for the NCIA. This report will include the following
information for the calendar year:

¢ Confirmation that the site has implemented a Noise Management Program and
that it has been reviewed/updated as required.

Results of any monitoring / assessments (fenceline outward)
Improvements/Corrective Actions implemented

Improvement / projects that have resulted in changed noise levels on the site
Audit/Self Assessment evaluation

Information on any external noise complaints received and actions taken

The AER Regulatory Specialist manages the Noise Management Program and
reports to NCIA as required.

Revision History

Approval

Review
History

Revision
History

Approved by

Date: January 2012

Carol Moen (Dow Responsible Care Leader)

Pravind Ramdial (MEGIlobal Responsible Care Leader)

The following documents the review history for this file.

Date Reviewed By Position
April 2013 Mike Dziarmaga Dow Responsible Care Leader
May 2014 Mike Dziarmaga Dow Responsible Care Leader
August 2015 Mike Dziarmaga Dow Responsible Care Leader

The following information documents at least the last 3 changes to this document,
with all the changes listed for the last 6 months.

Date Revised By Changes

January 2012 Marcella dedJong New document.

April 2013 Marcella dedJong Updated Reporting Requirements to
match with updated NCIA NMP Standard
dated 5-Mar-13.

May 2014 Marcella dedJong Updated with clarifications suggested

during AER audit of the Noise
Management Plan and to meet the current
NCIA standard revised in April 2014.

Revised: May 2014
Printed: 8/27/2015
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Document Number

N c I A NCI AGitiadneﬂ?]re(iS and 2010-003

Mortheast Capital
Industrial Association

.-Noise M anagement Plan Reporting Requirementsas | rev. pae Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Enbridge Pipelines

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with
your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description Member Site Comments
Confirmation that site hasimplemented abest | N/A

management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic

copy of your site plan to NCIA, please do so.
Attach results of any monitoring/assessments Not required to conduct any noise survey and
(fence line outward) completed in 2014. Enbridge did not conduct any noise survey in
2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronicaly to NCIA.
Disclose any improvements/corrective actions | Nothing changed in Enbridge’ s facility in 2014.
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?




N c I A NCIA Standardsand

Document Number

A 2010-003
Mortheast Capital GUIdd Ines
Industrial Association
Noise M anagement Plan Reporting Requirementsas | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14

Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

N/A

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

N/A

Provide aNoise Complaint summary for al
noise complaints received in 2014 including
any actions taken to address them.

No complaint.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.




D C i

acoustical consultants Inc

To:  Enbridge Pipelines (Athabasca) Inc.
10130 - 103 Street NW
Edmonton, Alberta
T5J 3N9

Attn: Suzie Poirier

aCi Acoustical Consultants Inc.

5031 — 210 Street

Edmonton, Alberta, Canada T6M 0AS8
Phone: (780) 414-6373
www.aciacoustical.com

October 24, 2014

re: Site Sound Level Measurements at Stonefell Station

Dear Suzie,

Please find attached the results of the site sound level measurements conducted at the Enbridge
Stonefell Station (LSD 01-09-56-21-W4M), in accordance with the requirements of the
Northeast Capital Industrial Association (NCIA) Regional Noise Management Plan (RNMP).

We trust the information provided is sufficient; if there are further questions, please contact us.

Thank you for retaining aci for this work.

Yours very truly,
aci Acoustical Consultants Inc.,

Sl Hue < —

Steven Bilawchuk, M.Sc., P.Eng.
Principal Partner
APEGA Permit to Practice # P7735
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INTRODUCTION

aci Acoustical Consultants Inc. was retained by Enbridge Pipelines (Athabasca) Inc. (Enbridge)
to conduct sound level measurements at the Stonefell Station (the Station) located within the
Alberta Industrial Heartland at LSD 01-09-56-21-W4M. The purpose was to obtain the sound
levels at various fence-line and interior locations while the Station was operating normally. The
sound level measurement methods and reporting comply with the Enbridge document entitled
"Noise Management Plan For The Stonefell Station, Enbridge Pipelines (Athabasca) Inc.,
February 27, 2014". Site work was conducted for aci by S. Bilawchuk, M.Sc., P.Eng., on
October 21, 2014.

MEASUREMENT METHODS

As part of the project, sound level measurements were conducted at various locations at the
Station. As indicated in Figure 1, the sound level measurements were conducted near the
operational Mainline Pump #3, near the variable frequency drive (VFD) building ventilation
fans, and at various Station fence-line locations. Sound level measurements were not
specifically conducted adjacent to the electrical substation or the electrical services building
(ESB) because, relative to the sound level contribution from the Mainline Pumps and the VFD
ventilation fans, the sound level contribution from the substation and the ESB is insignificant and
cannot be accurately measured due to contamination from the other noise sources. The sound
level measurements were conducted using a Briiel and Kjar Type 2250 Precision Integrating
Sound Level Meter with an external windscreen. At each location, the sound level meter
acquired data for a minimum 30-second L.q samples using 1/3 octave band frequency analysis
and overall A-weighted and C-weighted sound levels. Refer to Appendix [ for a detailed
description of the measurement equipment used, along with calibration information. During the
sound level measurements, the microphone was located approximately 1.5 m above ground and

pointed in the direction of the noise source.
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MEASUREMENT RESULTS

The measured sound pressure levels are provided in Table 1 and in Figure 1. In addition, the
detailed 1/3 octave band results are provided in Appendix II. For most locations, the sound level
measurements were conducted twice. During the first round (locations 1 - 21), the Station was
operating with the Mainline Pump Building Ventilation Fans turned off. During the second
round (locations 22 - 40), the Station was operating with one of each of the east and west
Mainline Pump Building Ventilation Fans turned on. The operational conditions for the Station
were as follows:

e Mainline Pump #3 (6,000 HP) operating at 93% capacity.

e Mainline Pump #2 (6,000 HP) Off.

e Mainline Pump #1 (6,000 HP) Off.

e VFD Ventilation Fans for Units #1, #2, #3 operating

e Mainline Pump Building Ventilation Fans (off/on)

Operations personnel on site confirmed that the Station was operating normally and that the most

common operational condition was to have only one Mainline Pump running.

The weather conditions during the sound level measurements were clear with a light west wind
(5 - 10 km/hr), a temperature of approximately 12°C, and a relative humidity of approximately
40%. The sound level measurements were conducted in Fall conditions with no snow and no
foliage on the adjacent trees. The weather conditions adhere to the requirements of Section 4.2.3

of the Enbridge Noise Management Plan for the Stonefell Station.
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Table 1. Sound Level Measurement Results (dBA, dBC, and Octave Bands)

Distance
Operational Location Location Description ;:I)g:e dBA dBC 315 63 125 250 500 1 2 4 8
Description No. SoNlEs Hz Hz Hz Hz Hz kHz kHz kHz kHz
(m)
1 Northeast of Unit 3 Mainline Pump North Louvers 15 64.0 74.3 69.3 69.8 70.1 63.5 60.2 56.7 58.6 47.0 39.7
2 North of Unit 3 Mainline Pump North Louvers 15 66.5 78.5 72.7 75.7 73.3 67.9 61.9 59.3 60.9 47.8 40.9
3 Northwest of Mainline Pump Building 15 63.6 751 713 69.9 711 64.8 60.4 55.0 58.5 44.0 36.1
8 4 West of Mainline Pump Building 15 56.2 71.5 71.0 66.8 64.5 58.7 54.2 48.2 46.5 36.8 30.5
e 5 Southwest of Mainline Pump Building 15 58.9 721 721 67.0 64.4 56.4 57.8 53.4 51.1 42.3 35.7
E_ [ South of Mainline Pump Building 15 63.7 73.2 72.5 68.0 65.2 59.8 61.2 58.4 57.7 46.1 40.8
g 7 Southeast of Unit 3 Mainline Pump North Louvers 15 65.3 73.7 72.7 67.0 66.7 60.5 65.3 57.8 58.4 471 40.7
"}, 8 = 8 East of Mainline Pump Building 15 52.8 711 71.0 66.5 64.2 53.0 51.2 44.2 42.0 33.7 254
ZEE 9 Adjacent to Unit #1 VFD Fan 1 758 | 843 | 815 | 77.7 [ 790 | 751 | 741 [ 701 | 674 | 629 | 56.2
g g & 10 Northwest of Unit #3 VFD Fan 10 60.8 | 739 | 721 70.2 | 679 | 576 | 583 | 549 | 53.0 | 48.9 | 429
E’é L% 1" Northeast Fenceline Area 70 48.0 66.0 65.1 63.1 57.5 49.4 45.6 39.7 39.5 27.2 17.7
E 20 12 East Fenceline 67 499 | 673 | 664 | 645 | 57.7 | 545 | 459 | 430 | 396 | 28.6 18.4
% ) z 13 Southeast Fenceline 85 49.8 67.8 66.7 65.5 57.2 49.6 45.8 46.5 39.0 28.7 19.0
ﬁ o< 14 South Fenceline Adjacent to Pipe Mainfold 50 53.7 68.8 67.4 66.6 59.0 49.8 50.4 47.7 48.3 36.8 26.9
E 15 South Fenceline Directly South of Concrete Parking Barrier 48 561 | 69.3 | 685 | 665 | 574 | 504 | 554 | 50.6 | 480 | 366 | 295
e 16 South Fenceline 50 550 | 679 | 665 | 653 | 583 | 525 | 53.0 | 496 | 481 | 372 | 286
E 17 Southwest Fenceline 85 494 | 669 | 654 | 646 | 582 | 46.2 | 47.0 | 436 | 408 | 315 | 212
g 18 West Fenceline (northwest corner of Pond) 70 48.9 68.1 67.6 65.4 57.5 49.4 48.2 41.3 36.1 29.0 19.3
19 Northwest Fenceline 65 537 | 675 | 66.1 634 | 60.7 | 556 | 51.3 | 458 | 46.1 383 | 305
20 Northwest Fenceline 95 47.2 64.0 64.1 58.9 57.3 44.8 441 41.2 38.7 28.7 20.3
21 North Fenceline 70 48.6 65.3 63.6 61.0 60.6 46.6 44.6 41.0 40.0 29.3 19.2
22 Northeast of Unit 3 Mainline Pump North Louvers 15 72.7 80.0 68.6 74.7 73.4 74.4 722 67.4 61.7 51.5 47.0
23 North of Unit 3 Mainline Pump North Louvers 15 711 80.6 721 74.2 75.5 76.1 67.0 64.4 62.1 50.1 43.5
:5 24 Northwest of Mainline Pump Building 15 72.6 79.9 69.8 724 74.9 73.8 72.6 65.6 61.9 53.1 48.6
Q 25 West of Mainline Pump Building 15 74.4 80.2 67.0 72.4 71.8 75.0 75.2 68.7 60.1 55.7 51.7
= 26 Southwest of Mainline Pump Building 15 731 79.6 66.7 75.9 70.6 70.1 74.7 67.0 59.9 53.9 49.5
g 27 South of Mainline Pump Building 15 694 | 772 | 644 | 735 | 71.0 | 696 | 69.3 | 635 | 596 | 496 | 43.9
% 6 o 28 Southeast of Unit 3 Mainline Pump North Louvers 15 71.0 79.3 65.0 77.3 69.5 7.7 70.8 64.4 61.7 51.1 44.6
% 0'c 29 East of Mainline Pump Building 15 750 | 804 | 658 | 714 | 742 | 716 | 769 | 67.6 | 604 | 564 | 53.6
g g & 30 Northeast Fenceline Area 70 573 | 67.1 616 | 625 | 608 | 61.2 | 549 | 50.3 | 47.0 | 41.7 | 33.0
Eﬂ§ E 31 East Fenceline 67 60.7 69.9 62.3 60.6 65.5 65.7 57.7 54.0 48.8 421 36.0
g EE 32 Southeast Fenceline 85 589 | 689 | 642 | 643 | 63.0 | 624 | 526 | 556 | 463 | 409 | 32.2
5 % z 33 South Fenceline Adjacent to Pipe Mainfold 50 60.0 7.7 65.6 70.1 63.9 58.6 59.2 54.8 50.6 411 33.6
aas 34 South Fenceline Directly South of Concrete Parking Barrier 48 611 | 736 | 663 | 729 | 63.6 | 600 | 60.0 | 56.6 | 50.5 | 39.1 | 325
E 35 South Fenceline 50 62.2 73.2 64.3 721 63.3 63.6 61.1 57.0 51.2 42.8 347
_g 36 Southwest Fenceline 85 60.5 69.7 64.1 66.1 63.5 58.1 61.7 53.7 48.5 41.2 322
= 37 West Fenceline (northwest corner of Pond) 70 607 | 693 | 645 | 642 | 621 | 633 | 577 | 572 | 465 | 417 | 340
= 38 Northwest Fenceline 65 59.9 | 69.8 | 657 | 654 | 623 | 635 | 585 | 538 | 488 | 40.2 | 326
39 Northwest Fenceline 95 49.2 65.4 64.3 61.9 58.3 51.2 46.6 42.8 38.1 28.9 19.2
40 North Fenceline 70 55.3 68.5 63.4 65.3 63.5 58.3 53.1 49.4 43.9 32.8 25.8
Project #13-071 October 24, 2014
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Note, Measurement locations in yellow boxes correspond to locations in Table 1

Figure 1. Sound Level Measurement Locations
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APPENDIXT MEASUREMENT EQUIPMENT USED

The sound level measurement equipment used consisted of a Briiel and Kjer Type 2250
Precision Integrating Sound Level Meter with an external windscreen. The sound level meter
acquired data for a minimum 30-second L.q samples using 1/3 octave band frequency analysis
and overall A-weighted and C-weighted sound levels. The sound level meter conforms to
Type 1, ANSI S1.4, ANSI S1.43, IEC 61672-1, IEC 60651, IEC 60804 and DIN 45657. The
1/3 octave filters conform to S1.11 — Type 0-C, and IEC 61260 — Class 0. The calibrator
conforms to IEC 942 and ANSI S1.40. The sound level meter, pre-amplifier and microphone
were certified on October 9, 2014 and the calibrator (type B&K 4231) was certified on
October 06, 2014 by a NIST NVLAP Accredited Calibration Laboratory for all requirements of
ISO 17025: 1999 and relevant requirements of ISO 9002:1994, ISO 9001:2000 and ANSI/NCSL
7540: 1994 Part 1. All measurement methods and instrumentation conform to the requirements
of the AER Directive 038 and to Section 4.2.2 of the Enbridge Noise Management Plan for the
Stonefell Station.

Record of Calibration Results

Description Date Time Pre/ | Calibration Calibrator Serial
P Post Level Model Number
Pre-Calibration October 21 2014 9:30 Pre 93.9 dBA B&K 4231 2594693
Post-Calibration October 21 2014 12:30 Post 93.8 dBA B&K 4231 2594693
Project #13-071 October 24, 2014
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Sound Level Meter Calibration Certificate

Scanten, .

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)
NVLAP Lab Code: 200625-0

VLAY

Calibration Certificate N0.32430

@ 1 Instrument: Sound Level Meter Date Calibrated:10/9/2014 Cal Due: ﬁ\)
Model: 2250 Status: Received Sent =y

S : Manufacturer:  Brilel and Kjeer In tolerance: X X Has
@ ‘ Serial number: 2661161 Out of tolerance: ﬁ ﬁ\
3 Tested with: Microphone 4189 s/n 2650730 See comments: .24
Preamplifier ZC0032 s/n 9935 Contains non-accredited tests: __Yes X _No N

@ Type (class): 1 Calibration service: __ Basic X_Standard r ‘ﬁ % }
= Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton Ik ‘(.’
@ Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8 i }| @ \)
= : Tested in accordance with the following procedures and standards: }' E = .>{_/

Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/2012
SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

Traceability evidence
. o Date Cal.
g /. cal Cal. Lab / Accreditation L
4838-Norsonic SME Cal Unit 25747 Jul 2, 2014 Scantek, Inc./ NVLAP Jul 2, 2015
DS-360-SRS Function Generator 61646 Nov 20, 2012 ACR Env./ A2LA Nov 20, 2014
34401A-Agllent Digital Voltm MY41022043 | Nov 22, 2013 ACR Env. / A2LA Nov 22, 2014
DPI 141-Druck Pressure Indicator 790/00-04 Nov 21, 2012 ACR Env./ A2LA Nov 21, 2014
HMP233-Vaisala Oyj Hamidity B Temp. V3820001 | Mar 17, 2014 ACR Env./ AZLA Sep 17, 2015
Transmitter
Validated
PC Program 1019 Norsonic Calibration software v.5.2 Mar 2011 Scantek, Inc.
1251-Norsonic Calibrator 30878 Nov 8, 2013 Scantek, Inc./ NVLAP Nov 8, 2014

Instrumentation and test results are traceable to Sl (International System of Units) through standards

maintained by NIST (USA) and NPL (UK).

Environmental conditions:

Temperature (°C)

Barometric pressure (kPa)

Relative Humidity (%)

21.9°C 100.694 kPa

45.5 %RH

Calibrated by: Valentin. d \__ | Authorized signatory: Mariana Buzduga
Signature Signature 5
Date le/C9/) Z., Date lo| 9 )20l

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored  Z:\Calibration Lab\SLM 2014\BNK2250_2661161_M1.doc
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Microphone Calibration Certificate

D i i i i o i T o >

scanteh, ine. x| ()

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

il i q

i)

N

.\\@
S——

NVLAP Lab Code: 200625-0

I' Calibration Certificate No0.32431

o
/(

22

@ .

Instrument: Microphone Date Calibrated: 10/3/2014 Cal Due:
B Model: 4189 Status: _ Received = Sent |
l@l i Manufacturer:  Briel & Kjaer In tolerance: X X ] J
! Serial number: 2650730 Out of tolerance: !
| Composed of: See comments: | | p<d
( Contains non-accredited tests: __Yes _X No ! \{ )
\ Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton l ,"/
Tel/Fax: 780-414-6373 / -6376 RS CANCDA IR 00 a0\

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 11/30/2010

o
)

: o

7
/.

Instrumentation used for calibration: N-1504 Norsonic Test System:

‘\
1
Traceability evidence @
Instrument - Manufacturer Description S/N Cal. Date Cal. Lab / ; Cal. Due .
la83B-Norsonic SME Cal Unit 25747 Jul2,2014 Scantek, Inc./ NVLAP | Jul2, 2015
DS-360-5RS Fi tor 61646 Nov 20, 2012 ACR Env./ A2LA Nov 20, 2014
34401 Agilent Technologies | _ Digital Voltmeter | MY41022043 | Nov 22,2013 ACR Env. / A2LA Nov 22, 2014 =
DPI 141-Druck Pressure Indi 790/00-04 | Nov 21,2012 ACR Env./ A2LA Nov21,2014| | \
HMP233-Vaisala Oy "“';‘“"" &Temp. | \3g20001 | Mar 17,2014 ACR Env./ A2LA sep17,2005 | |
_>' ransmitter 15e :
7z Validated ER
- 1
{.. PC Program 1017 Norsonic Calibration software v.6.1m July 2014 Scantek, Inc. :l l‘ @ \
Js ! 1253-Norsonic Calibrator 28326 Nov8,2013 | Scantek, Inc/NVLAP | Nov8,2014 %4
[ f 1203 i Preamplifier 14059 Jan 2, 2014 S k, Inc./ NVLAP Jan 2, 2015 \
14180-Britel&Kjaer Microphone 2246115 Oct 15, 2013 NPL-UK / UKAS Oct 15, 2015 J
3 - "{‘
Instrumentation and test results are traceable to SI - BIPM through standards maintained by NPL (UK) ‘
and NIST (USA) )
Calibrated by: Valen Authorized signatory: Mariana Buzduga \
Signature 2 Signature Righs J
Date 1eft3/ 2z /% Date el [0/ BX
/

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored as: Z:\Calibration Lab\Mic 2014\B&K4189_2650730_M1.doc Page 1of 2
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Calibrator Calibration Certificate

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL 2540:1994 part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

ek, /nc.

[W’[L@s@

NVLAP Lab Code: 200625-0

Calibration Certificate No.32434

Instrument: Acoustical Calibrator Date Calibrated: 10/6/2014 Cal Due:
Model: 4231 Status: Received Sent
Manufacturer; Briel and Kjar In tolerance: X X
Serial number: 2594693 Out of tolerance:
Class (IEC 60942): 1 See comments:
Barometer type: Contains non-accredited tests: __Yes _X_No
Barometer s/n:
Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8
Tested in accordance with the following procedures and standards:
Calibration of Acoustical Calibrators, Scantek Inc., Rev, 10/1/2010
Instrumentation used for calibration: Nor-1504 Norsonic Test System:
T I Traceability evidence
- P S/N Cal.Date |~ = 7 i Cal. Due
4838 SME Cal Unit 25747 Jul 2, 2014 Scantek, Inc./ NVLAP Jul 2, 2015
DS-360-SRS Function Generator 61646 Nov 20, 2012 ACR Env./ A2LA Nov 20, 2014
34401A-Agilent Tech Digital Voltm MY41022043 | Nov 22, 2013 ACR Env. / A2LA Nov 22, 2014
DPI 141-Druck Pressure Indicator 790/00-04 | Nov 21, 2012 ACR Env./ A2LA Nov 21, 2014
HMP233-Vaisala Oy) Humidity &Temp. | \ago0001  |Mar17,2014 |  ACREnv/AZLA | Sep17,2015
Transmitter
8903A-HP Audio Analyzer 2514A05691 | Dec 12, 2013 ACR Env./ A2LA Dec 12, 2016
PC Program 1018 Norsonic Calibration software v.6.1c Y:ILWZ.O‘:: Scantek, Inc.
4134-Brijel&Kjaer Microphone 906763 Oct 15, 2013 NPL-UK / UKAS Oct 15, 2015
1203-Norsonic Preamplifier 14059 Jan 2, 2014 Scantek, Inc./ NVLAP Jan 2, 2015

Instrumentation and test results are traceable to SI (International System of Units) through standards
maintained by NIST (USA) and NPL (UK)

Calibrated by: Valel Authorized signatory: Mariana Buzduga
Signature S Signature = )=
Date (E/0t ) Ze/Y Date lelG(!Y

Calibration Certificates or Test Reports shall not be reproduced, except in full, without wri

| of the lab

PP

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVIAP NIST,
or any agency of the federal government.
Document stored as:  Z:\Calibration Lab\Cal 2014\BNK4231_2594693_M1.doc
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APPENDIX II MEASURED 1/3 OCTAVE BAND SOUND LEVELS

Measurement Locations 1 - 21 (Mainline Pump Building Ventilation Fans OFF)

Location 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
dBA 64.0 | 66.5 | 636 | 562 | 58.9 | 63.7 | 653 | 52.8 | 758 | 60.8 | 48.0 | 49.9 | 49.8 | 53.7 | 56.1 | 55.0 | 49.4 | 489 | 53.7 | 47.2 | 48.6
dBC 743 | 785 | 751 | 715 | 721 | 732 | 73.7 | 711 | 843 | 739 | 66.0 | 67.3 | 67.8 | 68.8 | 69.3 | 67.9 | 669 | 68.1 | 67.5 | 64.0 | 653
20 Hz 66.6 | 67.7 | 66.2 | 60.1 | 61.0 | 59.8 | 58.1 | 586 | 79.2 | 658 | 58.7 | 60.2 | 57.7 | 57.2 | 58.2 | 57.0 | 57.7 | 58.9 | 59.6 | 57.7 | 60.0
25 Hz 64.0 | 679 | 652 | 654 | 651 | 64.7 | 653 | 622 | 77.3 | 67.2 | 60.2 | 611 | 61.6 | 62.0 | 627 | 622 | 595 | 61.0 | 60.8 | 59.4 | 59.0
31.5 Hz 65.3 | 68.6 | 66.7 | 67.6 | 66.0 | 66.4 | 66.2 | 64.5 | 774 | 68.3 | 61.8 | 63.1 | 632 | 631 | 644 | 60.9 | 60.1 | 61.6 | 61.6 | 59.3 | 58.2
40 Hz 64.1 | 672 | 674 | 652 | 69.5 | 70.2 | 704 | 69.1 | 752 | 66.4 | 58.3 | 60.0 | 60.7 | 62.6 | 63.9 | 61.9 | 620 | 64.8 | 61.6 | 59.4 | 59.3
50 Hz 64.0 | 67.1 | 646 | 62.8 | 633 | 64.4 | 625 | 627 | 722 | 644 | 59.2 | 60.9 | 61.8 | 64.3 | 65.0 | 63.1 | 623 | 63.1 | 59.9 | 56.6 | 58.1
63 Hz 645 | 669 | 63.7 | 62.1 612 | 63.7 | 60.5 | 59.1 738 | 645 | 59.8 | 60.1 625 | 60.7 | 59.1 59.5 | 591 586 | 58.2 | 529 | 556
80 Hz 66.3 | 74.3 | 665 | 60.8 | 62.1 | 60.9 | 632 | 626 | 728 | 66.9 | 54.2 | 57.6 | 54.2 | 581 | 57.2 | 56.6 | 554 | 58.2 | 57.5 | 51.0 | 54.1
100 Hz 65.5 | 706 | 68.2 | 60.1 | 60.7 | 61.1 | 641 | 61.8 | 735 | 654 | 54.1 | 545 | 541 | 56.7 | 555 | 56.3 | 558 | 55.9 | 57.1 | 48.8 | 5256
125 Hz 67.0 | 684 | 66.7 | 606 | 60.4 | 61.1 624 | 594 | 764 | 62.7 | 53.0 | 53.8 | 529 | 538 | 516 | 53.3 | 528 | 50.7 | 56.3 | 56.5 | 59.6
160 Hz 625 | 650 | 62.1 | 57.9 | 56.7 | 58.7 | 55.0 | 53.5 | 71.5 | 59.0 | 50.1 | 48.1 | 48.8 | 492 | 475 | 464 | 495 | 48.0 | 53.4 | 42.9 | 484
200 Hz 60.6 | 66.7 | 62.7 | 556 | 532 | 540 | 543 | 50.5 | 69.4 | 54.8 | 471 518 | 48.0 | 455 | 439 | 441 | 430 | 468 | 529 | 40.6 | 44.0
250 Hz 56.8 | 59.0 | 56.7 | 524 | 49.3 | 515 | 53.9 | 46.2 | 71.9 | 50.9 | 437 | 50.2 | 43.2 | 40.5 | 42.8 | 453 | 39.7 | 429 | 49.1 | 39.2 | 39.9
315 Hz 580 | 59.0 | 58.2 | 529 | 514 | 576 | 578 | 466 | 69.0 | 519 | 404 | 443 | 386 | 469 | 482 | 50.7 | 409 | 428 | 493 | 401 40.4
400 Hz 58.1 602 | 594 | 519 | 565 | 58.7 | 625 | 498 | 696 | 551 | 433 | 414 | 39.7 | 485 | 513 | 516 | 436 | 448 | 480 | 399 | 412
500 Hz 50.9 | 523 | 49.8 | 455 | 48.2 | 525 | 53.7 | 425 | 702 | 526 | 38.9 | 40.2 | 40.2 | 40.5 | 45.9 | 421 | 405 | 424 | 448 | 39.1 | 39.0
630 Hz 545 | 551 | 50.4 | 48.6 | 49.9 | 56.2 | 61.4 | 43.1 | 68.0 | 52.6 | 384 | 41.7 | 426 | 442 | 524 | 458 | 421 | 42.6 | 46.2 | 388 | 39.0
800 Hz 51.0 | 53.3 | 49.6 | 447 | 485 | 53.7 | 52.2 | 40.9 | 66.3 | 51.9 | 36.5 | 41.8 | 450 | 422 | 45.6 | 436 | 39.7 | 386 | 41.9 | 36.0 | 365
1kHz 536 | 56.6 | 52.0 | 442 | 50.0 | 55.0 | 549 | 39.7 | 654 | 495 | 346 | 345 | 395 | 446 | 475 | 465 | 395 | 36.2 | 414 | 359 | 36.5
1.25 kHz 50.4 | 52.8 | 48.1 | 40.2 | 468 | 514 | 51.0 | 36.6 | 64.1 | 48.1 | 332 | 323 | 359 | 41.2 | 434 | 437 | 369 | 328 | 394 | 372 | 357
1.6 kHz 484 | 506 | 44.9 | 37.9 | 435 | 481 | 49.2 | 342 | 629 | 484 | 312 | 29.1 | 33.9 | 39.2 | 40.2 | 39.8 | 332 | 304 | 38.2 | 31.3 | 341
2 kHz 509 | 53.0 | 50.1 39.9 | 441 509 | 51.7 | 356 | 629 | 485 | 32.0 | 316 | 342 | 40.7 | 420 | 421 339 | 302 | 39.2 | 314 | 329
2.5 kHz 573 | 59.6 | 57.6 | 44.6 | 49.1 | 56.1 | 56.7 | 39.8 | 622 | 47.7 | 37.8 | 384 | 345 | 46.8 | 45.6 | 46.0 | 387 | 33.0 | 44.1 | 366 | 37.3
3.15 kHz 449 | 445 | 415 | 336 | 39.2 | 423 | 43.7 | 314 | 596 | 454 | 252 | 262 | 264 | 350 | 324 | 344 | 291 | 261 | 356 | 250 | 26.0
4 kHz 405 | 427 | 383 | 31.2 | 36.7 | 409 | 406 | 27.6 | 58.0 | 44.2 | 20.7 | 22.8 | 22.7 | 288 | 324 | 31.2 | 260 | 24.4 | 33.2 | 25.0 | 253
5 kHz 389 | 415 | 361 306 | 35.7 | 405 | 421 259 | 56.0 | 421 19.0 | 204 | 206 | 29.2 | 305 | 30.5 | 235 | 20.6 | 304 | 209 | 207
6.3 kHz 380 | 382 | 343 | 284 | 33.8 | 384 | 389 | 24.0 | 540 | 404 | 156 | 1655 | 17.1 | 255 | 276 | 27.3 | 193 | 17.3 | 285 | 17.7 | 171
8 kHz 340 | 358 | 305 | 24.8 | 300 | 34.9 | 34.0 | 187 | 504 | 375 | 11.5 | 125 | 129 | 20.0 | 235 | 215 | 158 | 133 | 252 | 154 | 135
10 kHz 28.0 | 327 | 245 | 20.7 | 246 | 329 | 316 | 13.9 | 474 | 347 | 9.1 88 | 92 | 144 | 196 | 164 | 92 | 99 | 19.0 | 11.0 | 100
12.5 kHz 238 | 278 | 195 | 154 | 19.2 | 286 | 264 | 98 | 443 | 317 | 78 | 78 | 80 | 100 | 140 [ 109 | 7.8 | 83 | 144 | 99 | 81
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Measurement Locations 21 - 40 (Mainline Pump Building Ventilation Fans ON)

Location 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

dBA 727 | 711 726 | 744 | 7341 694 | 71.0 | 750 | 573 | 60.7 | 589 | 60.0 | 61.1 622 | 60.5 | 60.7 | 59.9 | 49.2 | 553
dBC 80.0 | 806 | 79.9 | 80.2 | 796 | 772 | 793 | 80.4 | 671 699 | 689 | 71.7 | 736 | 732 | 69.7 | 693 | 69.8 | 654 | 68.5
20 Hz 666 | 67.8 | 655 | 614 | 61.3 | 59.7 | 58.8 | 609 | 556 | 576 | 56.2 | 58.3 | 56.1 56.5 | 58.1 58.0 | 59.0 | 59.6 | 58.9
25 Hz 63.7 | 671 65.0 | 615 | 622 | 599 | 589 | 604 | 56.0 | 569 | 57.2 | 569.2 | 59.8 | 574 | 584 | 59.2 | 60.4 | 60.4 | 593
31.5 Hz 64.1 68.1 647 | 62.7 | 61.0 | 9.3 | 60.7 | 60.7 | 57.5 | 576 | 58.7 | 616 | 61.8 | 59.3 | 58.8 | 59.2 | 61.3 | 59.8 | 59.3
40 Hz 63.7 | 666 | 654 | 624 | 625 | 59.7 | 61.0 | 61.8 | 56.7 | 58.1 613 | 613 | 626 | 61.0 | 60.6 | 60.5 | 61.1 579 | 57.0
50 Hz 66.5 | 67.7 | 655 | 664 | 66.2 | 643 | 66.7 | 642 | 56.8 | 556 | 62.3 | 65.3 | 65.1 636 | 618 | 61.7 | 615 | 57.0 | 58.2
63 Hz 734 | 716 | 70.0 | 70.3 | 75.1 726 | 76.7 | 70.0 | 59.3 | 575 | 59.2 | 679 | 719 | 71.2 | 634 | 589 | 621 59.8 | 64.0
80 Hz 648 | 68.0 | 65.7 | 63.5 | 63.7 | 61.1 626 | 608 | 56.6 | 53.8 | 53.0 | 58.9 | 583 | 574 | 555 | 557 | 56.1 | 49.7 | 53.3
100 Hz 64.7 | 684 | 67.8 | 63.7 | 64.2 | 63.6 | 63.1 63.7 | 54.7 | 55.8 | 55.0 [ 57.6 | 57.1 57.7 | 564 | 54.0 | 56.4 | 48.7 | 53.1
125 Hz 689 | 722 | 714 | 704 | 683 | 682 | 655 | 725 | 574 | 633 | 60.2 | 61.8 | 60.8 | 61.1 609 | 58.8 | 59.1 576 | 622
160 Hz 704 | 708 | 70.6 | 62.7 | 63.1 658 | 653 | 67.8 | 55.5 | 60.2 | 58.2 | 55.1 574 | 53.8 | 57.6 | 58.0 | 56.6 | 45.0 | 555
200 Hz 713 | 726 | 716 | 645 | 628 | 66.5 | 659 | 673 | 56.8 | 62.1 58.5 | 53.1 56.1 536 | 56.8 [ 59.6 | 59.3 | 453 | 56.3
250 Hz 682 | 729 | 685 | 715 | 63.7 | 63.0 | 68.7 | 646 | 556 | 60.7 | 58.0 | 52.1 543 | 60.3 | 493 | 59.0 | 59.8 | 483 | 513
315 Hz 68.9 | 65.2 | 64.1 716 | 67.7 | 643 | 653 | 679 | 56.8 | 59.5 | 56.1 55.6 | 55.0 | 60.1 49.3 | 56.2 | 56.3 | 45.0 | 50.3
400 Hz 69.7 | 63.0 | 66.6 | 73.2 | 72.1 664 | 67.3 | 719 | 533 | 558 | 495 | 56.0 | 554 | 58.0 | 57.8 | 525 | 55.9 | 43,5 | 50.8
500 Hz 65.8 | 60.9 | 69.0 | 69.4 | 69.1 630 | 64.7 | 747 | 478 | 50.9 | 455 | 543 | 553 | 549 | 573 | 51.2 | 524 | 40.9 | 46.6
630 Hz 654 | 626 | 67.7 | 65.7 | 669 | 63.4 | 658 | 66.6 | 456 | 49.0 | 475 | 526 | 552 | 554 | 553 | 545 | 515 | 406 | 456
800 Hz 649 | 620 | 626 | 66.7 | 64.0 [ 60.1 60.9 | 644 | 427 | 489 | 521 514 | 535 | 543 | 509 | 54.8 | 494 | 38.6 | 45.1
1 kHz 625 | 59.0 | 60.1 629 | 62.6 | 59.3 | 60.2 | 63.4 | 47.1 49.2 | 515 | 50.5 | 52.3 | 51.8 | 486 | 524 | 49.7 | 384 | 457

1.25 kHz 583 | 559 | 591 | 593 | 586 | 552 | 56.7 | 589 | 459 | 496 | 478 | 47.3 | 481 | 48.9 | 459 | 464 | 477 | 37.0 | 424

1.6 kHz 56.2 | 55.7 | 55.0 | 56.3 | 56.2 | 53.4 | 558 | 56.3 | 43.7 | 464 | 418 | 453 | 455 | 465 | 449 | 413 | 444 | 336 | 395
2 kHz 553 | 546 | 55.0 | 549 | 542 | 534 | 558 | 555 | 405 | 413 | 406 | 449 | 452 | 457 | 433 | 425 | 427 | 329 | 38.0
2.5kHz 586 | 59.8 | 59.6 | 54.7 | 54.7 | 56.7 | 58.7 | 55.1 42.1 43.0 | 421 47.0 | 46.4 | 471 425 | 411 448 | 335 | 39.6

3.15 kHz 496 | 471 | 50.0 | 51.8 | 50.5 | 46.7 | 489 | 529 | 393 | 394 | 38.0 | 39.0 | 355 | 404 | 385 | 387 | 374 | 258 | 30.0

4 kHz 454 | 449 | 476 | 505 | 485 | 443 | 443 | 511 358 | 36.8 | 356 | 344 | 346 | 36.7 | 356 | 36.5 | 347 | 244 | 280
5 kHz 423 | 431 46.7 | 504 | 47.8 | 424 | 437 | 50.7 | 33.7 | 344 | 335 | 335 | 321 354 | 342 | 345 | 334 | 20.7 | 243
6.3 kHz 440 | 405 | 462 | 489 | 470 | 417 | 428 | 512 | 318 | 346 | 309 | 324 | 309 | 33.1 308 | 323 | 312 | 16.9 | 240
8 kHz 43.7 | 39.5 | 43.7 | 470 | 444 | 386 | 38.7 | 489 | 26.2 | 301 258 | 27.0 | 26.7 | 28.7 | 259 | 283 | 26.4 | 141 20.7
10 kHz 329 | 336 | 388 | 432 | 403 | 342 | 336 | 432 | 173 | 205 | 166 | 193 | 198 | 220 | 178 | 214 | 196 9.5 11.6

12.5 kHz 269 | 282 | 338 | 39.0 | 354 | 293 | 284 | 38.8 | 106 | 128 | 101 121 133 | 147 | 105 | 14.0 | 13.0 8.0 8.0
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Document Number
/ NCI A NCIAGSt-z:ln(ll‘ards and 2010-003
N (L5053t Sopliel PRI
Noise Management Plan Reporting Requirements as | gev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Insert your Company Name here: = /o | K_

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with

your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

Input Description

Member Site Comments

Confirmation that site has implemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an clectronic
copy of your site plan to NCIA, please do so.

Confirmed. Relevant Evonik site policy was
provided in 2014, has remained unchanged
since then.

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronically to NCIA.

No monitoring or assessment required or
carried out in 2014,

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

None to disclose at this time

d@f) ’4"‘:) 5 2ols
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Document Number
N NCIA Standards and 2010-003
Norﬂuulf Capital Guldellnes
lndunrlu! Association .
Noise Management Plan Reporting Requirements as | ey, pate Rev.
per Section 5.4 of this Standard 14-Apr-14 2
Disclose any improvements/projects that are None to disclose at this time

approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in a requirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

Disclose any audit/self-assessment evaluation | 2012 assessment and evaluation conducted by
(qualitative evaluation only, with senior site Evonik ESHQ / OH experts. Suitable report
leader sign-off) completed for your site noise excerpt available upon request.

management plan.

Provide a Noise Complaint summary for all No complaints.
noise complaints received in 2014 including
any actions taken to address them.

This information is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information
provided will be disclosed to the AER as part of the required NCIA Annual Reporting on the Regional Noise
Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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: Document Number
A/ Guidelines
In‘:lrusler?c:l ﬁ::c:c?mion
Noise M anagement Plan Reporting Requirementsas | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Keyera Fort Saskatchewan

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with
your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description

Member Site Comments

Confirmation that site hasimplemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

Confirmed. The site has a hoise management
plan based on the current NCIA standard. The
document is called KFS Site Noise
Management Plan.

NCIA has acopy of the current plan.

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronicaly to NCIA.

No off-site monitoring was completed in 2014.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

Changes to the hot oil furnace (HR-15.02) and
aerial coolers (HT-16.04/06) in the existing
fractionation plant described in the 2013 report
were completed in 2014. A Noise Impact
Assessment compl eted in the design phase of
the De-Ethanizer project resulted in the
completion of burner modificationsto the
existing hot oil furnace and installation of low
noise fans on the aerial coolersto reduce noise
emissions.

These changes will be incorporated into the
2015 NCIA Regional Noise Mode through
SLR Consulting.




: Document Number
A/ Guidelines
In‘:lrusler?c:l ﬁ::c:c?mion
Noise M anagement Plan Reporting Requirementsas | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14

Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

2014 equipment additions included receipt
pumps associated with the Cochin Pipeline
reversal project. The Cochin pumps were
operational in the summer of 2014.

Construction of a De-ethanizer unit also took
place during 2014, with expected
commissioning and operation commencing in
the spring of 2015.

Once the addition is complete there will bea
requirement to update the site noise model,
which is expected to be completed in 2016.

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

Additional noise modeling has been conducted
as part of the detailed engineering phase for
construction of a new fractionation plant at the
site. The design and regulatory components
have been completed and equipment
commissioning will occur in 2016.

The site plan has been updated following the
2014 AER audit.

Provide a Noise Complaint summary for all
noise complaints received in 2014 including
any actions taken to address them.

There were no noise complaints received in
2014.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regional Noise

Management Plan.

Further, the Annua Report will be a public document available on our website once finaized.




Document Number

N c I A NCI AGitiadneﬂ?]re(iS and 2010-003

Mortheast Capital
Industrial Association

.-Noise M anagement Plan Reporting Requirementsas | rev. pae Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Oerlikon Metco (Canada)

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with
your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description Member Site Comments

Confirmation that site hasimplemented abest | MSP-2-3 Occupational Health and Personnel
management practice to address environmental | Safety

noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic

copy of your site plan to NCIA, please do so.
Attach results of any monitoring/assessments None
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronicaly to NCIA.
Disclose any improvements/corrective actions | None
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model? No

If so, have you provided your updated site No
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?




P~ Document Number
yima Guid€lines
In‘:lrusler?c:l A::c:c?mion
Noise M anagement Plan Reporting Requirementsas | rev. pate Rev.
per Section 5.4 of this Standard 14-Apr-14

Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

None that will impact noisein 2015.

No

N/A

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

Site Management Procedure reviewed by
Senior Management. Acceptance by site Vice
President.

Provide aNoise Complaint summary for al
noise complaints received in 2014 including
any actions taken to address them.

No noise complaints for 2014 related to
Oerlikon Metco

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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A/ Guidelines
In‘:lrusler?c:l ﬁ::c:c?mion
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Pembina NGL Corporation — Redwater Facility

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with

your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description

Member Site Comments

Confirmation that site hasimplemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

Pembina Redwater facilities have a Noise
Management Program, which includes
implementation of Best Management Practices
to address environmental noise as per the
NCIA Noise Management Plan.

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronicaly to NCIA.

Pembina did not complete any noise
assessments outside the fence in 2014 related to
operationa equipment at RFS.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

No improvements or corrective actions were
implemented in 2014 for the RFS facility.
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Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

1

2)

3)

4)

CM-201 Lube Oil Cooler Project —

noi se impacts were assessed by Stantec
as part of AER submission for Project
560, no issues were identified.

ROF C3+ debottleneck — many pumps
were replaced, installed anew heater,
installed new process (SRU hasa
conveyor system).

SYN & SCOrrail loading ceased —
removal of noise asthere are less crude
cars shipped out and the SYN system is
suspended (pumps). Impact not
evaluated.

Brine Pond 5 — Control valves for
pressure regulation on the system.

We anticipate that an updated site noise model
will be availablein Q2, 2016.

Disclose any audit/sel f-assessment eval uation None compl eted.
(qualitative evaluation only, with senior site

leader sign-off) completed for your site noise

management plan.

Provide a Noise Complaint summary for al None received.

noise complaints received in 2014 including
any actions taken to address them.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regional Noise

Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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Plains Midstream Canada

Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with

your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description

Member Site Comments

Confirmation that site hasimplemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

The Facility has an Environmental Noise
Management Practice. The practiceis part of
the site ISO 14001 certified management
system (FSK-P-36-00-12).

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronicaly to NCIA.

No monitoring/assessments were completed in
2014.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

Construction activities continued on with the
Phase 1 & 2 Expansion project in 2014. This
development began with the final construction
of anew facility brine pond, drilling of new
storage caverns, installation of associated
infrastructure to support the cavern
development, relocating and expansion of the
truck loading terminal, and earthworks for a
new rail loading terminal.

The expansion has resulted in the site
conducting a noise impact assessment which
was subsequently used to update the Regiona
Noise Model in 2014.

SLR Consulting conducted the NIA and
updated the model with the information.
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Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

The Facility will be continuing on with the
Phase 1 & 2 Expansion plansin 2015. Thiswill
include the construction of anew facility brine
pond, drilling of additional underground
storage caverns, fina construction of arail
loading terminal, and additional earthworks to
facilitate future expansion plans.

These activities may result in changes that
require the facility to update the Regional
Noise Modd. Thiswill be evaluated as we
proceed with expansion activities.

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

No audits or self-assessment evaluations were
completed in 2014.

Provide a Noise Complaint summary for all
noise complaints received in 2014 including
any actions taken to address them.

No noise complaints were received by the
Facility in 2014.

Thisinformation is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information

provided will be disclosed to the AER as part of the required NCIA Annual Reporting on the Regional Noise

Management Plan.

Further, the Annua Report will be a public document available on our website once finaized.
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Note, please provide as much detail as you can for the following, attaching any clarifying or required documents with

your submission.

If you have any questions, please call Laurie Danielson @ 780.992.1463

I nput Description

Member Site Comments

Confirmation that site hasimplemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14 (attached),
including the Procedure/Practice/Standard
reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

In 2014, Shell Scotford amal gamated
individual (Refinery, Chemicals, and
Upgrader) Site NMPs into one document. It is
called the Shell Scotford Site Noise
Management Plan
(SUG.HSSE.ENV.AIR.NOIS.M.002).
Document attached.

Attach results of any monitoring/assessments
(fenceline outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronically to NCIA.

In 2014 an externa Noise Survey was
conducted at NCIA Validation Point #4 to try
to determine the discrepancy between the
Model results versus actual measurements.
Testing was inconclusive and the report is
attached.

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in arequirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Modd as per the
process outlined for this purpose?

RNM was updated with the actual model for
Expansion, however, surrogate values were
used for stack noiselevels.

In 2014 the Chemicals, Refinery, Upgrader,
and Expansion model updates were 100%
completed. These updates will be included in
the next RNM update.
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Disclose any improvements/projects that are
approved for 2015 that would impact the noise
level output for your site (either up or down).

Will these changes result in arequirement to
update your site noise model?

If so, when do you anticipate having an
updated site model available?

Two projects will have an impact on noise:
Refinery Debottleneck Project and Quest (CO2
capture).

Quest will start-up in 2015 and Debottleneck
Project will start-up in 2017.

Both of these will require our site model
update. Thiswill happen in 2016 -2018.

Disclose any audit/sel f-assessment eval uation
(qualitative evaluation only, with senior site
leader sign-off) completed for your site noise
management plan.

Site NMP has set internal audit frequency to a
3 year cycle with the first one being in 2015.
However, AER audited our site NMPin Q1
2014, which will fulfill our internal auditing
requirement so next audit is 2017.

Provide a Noise Complaint summary for al
noise complaints received in 2014 including
any actions taken to address them.

No noise complaints received in 2014.

Thisinformation is being collected as per the NMP Standard 2010-003 Document attached, section 5.4. Al
information provided will be disclosed to the AER as part of the required NCIA Annua Reporting on the Regiond

Noise Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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1 POLICY

Royal Dutch Shell's Commitnent and Policy on Health, Security, Safety,

t he Environnment and Soci al Performance denonstrates comm tnent for
reduci ng environnmental and social inpacts resulting fromour operations.
For Shell Scotford, noise is actively managed by instituting controls,
and measures up front when designing or changing parts of the process
that generate noise, and by al so neasuring and nonitoring to ensure
controls are effective. This Site Noise Managenent Plan is part of the
Scotford’s ongoing conmitnent to the environnent, our neighbours, and
soci al performance. The Scotford Leadership Teans are conmmitted to
controlling noise and support the contents of this Site Noi se Managenent
Pl an.

2 NO SE MANAGEMENT PROGRAM
2.1 CGoal s and Qbjectives
2.1. 1 Regul atory Conpliance

Noi se is regulated by the Al berta Energy and Resources Conservation Board
(ERCB), Directive 038, “Noise Control Directive — User Guide” and applies
to all facilities where the ERCB has issued a permt to operate. Section
5.1 of the Noise Control Directive states,

“A facility is in conmpliance if a CSL (conprehensive sound
| evel) survey conducted at representative conditions has
results equal to or lower than the established PSL
(perm ssible sound level), taking into consideration any LFN
(low frequency noise). Alternatively, if the ERCB agrees that
a CSL survey is not practical, a detailed Noise Minagenent
Pl an (NMP) approved by the ERCB nay be used.”

The Industrial Heartland is considered an area where a CSL survey i s not
practical due to the large industrial base in a relatively snmall area.

As such, all NCIA (Northeast Capital Industrial Association) nmenber
conpanies in the Industrial Heartland are nandated to participate in the
Regi onal Noi se Managenent Pl an devel oped by the NCIA. The RNMP is
designed with the intent of mnimzing, to the extent practical, the

noi se |l evel s inpacting on the environnment from nenber conpanies and their
associ ated industrial facilities. The RNWP ensures that NCI A nmenber

Restricted Printed copies are uncontrolled 1
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conmpani es adopt best practices and principles in noise managenent and
t hat each nenber conpany will inplenment a Site NVP (noi se managenent
pl an) independently. Each NMP nust include:

e identification of noi se sources,

e assessnent of current noise mtigation prograns,

o performance effectiveness of noise control devices,
e net hods of noi se neasurenent,

e best practices prograns, and

e continuous inprovenment prograns

Conpliance with D-38 is to be denonstrated through conformance with the
RNMP on the basis of due diligence for noise control (taking al
reasonabl e steps to reduce a given inpact). Key expectations with
respect to conpliance are as foll ows:

1. Conformance with individual facility prograns — inplenenting best
practices in nonitoring, abatenment, self audit, annual reporting
and ot her program details.

2. Conpl ai nt Resolution — partnership with regulator to deternine
adequat e resources to manage conplaints to a “workable
resol ution”.

3. Readi ness for potential managenent system (Site NMP) audit —
simlar to other regulated activities under current nonitoring and
enforcenent rul es.

4. Participation in devel opnment and mai nt enance of a Regi onal Noise

Model — the nodel provides a baseline for industrial noise and
all ows for an enpirical assessnment of potential problem area and
sour ces.

5. Tracki ng noi se managenent initiatives and providing an annual
status to NCIA to facilitate a conprehensive annual report to the
ERCB.

Conpani es that do not denonstrate confornance with the plan would default
to Perm ssible Sound Level (PSL) conpliance under Directive 038.

2.1.2 Noi se Control Qbjectives

Shel | recognizes that it is not practical or possible to elimnate al
sources of noise. However, it is expected that wherever possible, noise

Restricted Printed copies are uncontrolled 2
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control practices and mtigation will be in place to mnimze noise, for
exanpl e, maintaining a noise standard when procuring new equi prent or
taking into consideration possible noise inmpacts when instituting pl ant
process changes. It also includes how Shell operates including enploying
the use of silencers and nmufflers, or sinply keeping doors on buil dings
cl osed.

Shel |l takes a proactive approach for activities that could have an

envi ronnent al i nmpact such as noise. Wen planning work that could
gener ate excessive noise, such as boiler blow downs or flaring for
exanple, it is inportant to assess the comunity inpact and communi cate
wi th stakehol ders as required. It is also Shell’s approach to avoid
practices that create excessive noise during evening hours and weekends
whenever possi bl e.

If despite proactive neasures a resident expresses concern that they are
i npacted by plant operation, Shell will inmediately initiate a conpl aint
protocol and work in collaboration with the resident to attain

resol ution.

2.1.3 Continuous | nprovenent and Best Practices

For Shell, continuous inprovenent froma noise perspective neans to

exam ne noi se sources to discover and elimnate problenms. Examnination of
noi se sources is acconplished through Industrial Hygiene (IH noise
surveys, noise nodelling, and offsite noise surveys. Wen any of these
tools identifies a potential unacceptable noise level, mitigation plans
are inpl ement ed.

Shel |l educates and trains their staff on the Noi se Managenent Pl an during
Operations Conpliance Training.

Shel | stays current by attending the bi-annual noise conference (hosted
by the Al berta Acoustics & Noi se Associ ation) and having active
representation on the NCI A Noi se Best Practices Sub-committee. 1In the
way Shell will be aware of the | atest technol ogy and advancenents in the
noise field and institute best practices accordingly.

Restricted Printed copies are uncontrolled 3
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2.1.4Facility Comrunication Strategies

Where noi se has been identified as a potential issue with the comunity,
Shell will notify stakeholders in advance of the activity by utilizing
t he NRCAER I i ne.

If a noise concern is received froma stakehol der, then SDP11021 Public
Concern Response Practice is activated and foll owed and the

SUG HSSE. ENV. NO S. P. 001 Noi se Sanpling Practice is initiated and
followed. Al relevant information is entered in the SDF11021 Public
Concern Form and the SUG HSSE. ENV. NO S. TO. 001 Fencel i ne Noi se Monitoring
Form along with an incident report being entered into FIM (Fountain

I nci dent Managenent).

Restricted Printed copies are uncontrolled
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2.2 Roles and Responsibilities

Depart nent or | Rol es
Title
Communi ty e Notification to neighbours for planned

or Designate

Affairs activities.
e Reactive conmmuni cati ons to nei ghbours
concern.
e Mbnitor operations response to public concern.
Shift Supervisor e Initiate investigation for public concern for

operating units
Perform fence-1ine noi se surveys.

If required followup with concern in off-
hours (PA during normal hours).

Envi r onment e Support to Operations for investigation of
Depart nent noi se concern, conducting fence-line noise
surveys & regul atory notifications.

e Data anal ysis and external noise surveys.

e Mintain site noise nodel
| ndustri al e Primary support for onsite noise nonitoring.
Hygi ene
Security e Initial contact for public concern.

Restricted Printed copies are uncontrolled
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2.3 Monitoring and Measuring
2.3.1Fenceline Mnitoring

When a public concern is received and the SDP 11021 Public Concern
Response Practice is activated, as stated in 2.1.4, or activities on site
create the need to nonitor noise |evels, fenceline noise neasurenents are
conduct ed.

Fencel i ne nmeasurenents are conducted as per SUG HSSE. ENV. NO S. 01 Noi se

P.0
Sanmpling Practice and results are recorded on SUG HSSE. ENV. NO S. TO. 001
Fencel ine Noi se Monitoring Form

If the need arises for any other type of noise nonitoring, a request can
be submitted through SUG HSSE. ENV. NO S. TO 002 Request for Non-Routine
Noi se Sanpl i ng.

2.3.2Industrial Hygiene (IH) Surveys

I H Surveys are done on a request basis, or at a mninuma unit noise
survey is conducted every 4 years. Al results and reports are stored in
Li vel i nk.

Shell is regulated under the Al berta OH&S Code and participates in the
Hearing Conversation Programset forth in the code. IHis responsible to
ensure that workers get noi se dosinmeter testing done every 2 years as
part of this program

2. 3.3 Noi se Model l'ing

A detail ed noise nodel was devel oped for the Shell Scotford Upgrader i
2006 and can be viewed here 2006 Noi se Model. The nodel identifies al
noi se sources within the base Upgrader.

n
I

The Upgrader Expansion started operations in June 2011. It is Shell’s
intent to update the original 2006 Mddel to include the Expansion
facilities, and to identify any changes to the existing Base plant, by
the end of 2014.

Restricted Printed copies are uncontrolled 6
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2. 3.4 Routine Mnitoring

There is currently no routine nonitoring being done at Shell Scotford,
due to the fact there has not been a residence conplaint since 2004 and
the results of the 2005 Noi se Mbdel denonstrated satisfactory offsite
noi se | evel s.

An offsite noise survey of the Shell facilities will be conpleted in
2014 to determine the offsite CSL's post Expansion project start up.

The results of this survey along with the information obtained fromthe
upconi ng nodel will deternmine what, if any, routine nonitoring will be
conduct ed.

2.4 Noise Control

Proactively ensuring mtigative neasures and controls are considered in
order to minimze the inpact of noise when inplenenting facility design
changes or purchasi ng new equi pnent is a key principle of noise control.
When i npl enenting a change at Shell Scotford, whether it’s new equi pnent
or a nodification to existing equipnent, the MOC (Managenent of Change)
process nust be followed. For the Upgrader, Shell’s definition of a

pl ant change can be found in SUG CON. MOC. C. 001 Definition of Plant
Change. For Manufacturing, changes that do not require foll owing the MOC
process are listed in SCM MOC- SP-01 Changes Not Requiring Managenent of
Change (MXC).

The Managenment of Change Quality Assurance Manual describes the work
process for all managed changes within the Shell Scotford Upgrader. The
SCM MOC- PR- 01 Managenent of Change (MOC) Procedure describes the work
process for all managed changes within Shell Scotford Manufacturing. Any
change that may increase noise as per SUG CON. MOC. G 001 Environnent al

Gui deline for Noi se Produci ng Equi pnent. needs to be revi ewed and si gned
of f by both the Environnment department and | ndustrial Hygi ene as per
SUG CON. MOC. C. 003 Di scipline Review Parties Matrix for the Upgrader, and
the SCM MOC-G 06 Discipline Reviewer Matrix for Manufacturing

3 AUDI T/ SELF ASSESSMENT

Noi se is included in the scope of ongoing | SO 14001 audits and the HSSE
M5 internal audits under social performance. Audit findings are recorded

Restricted Printed copies are uncontrolled 7
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i n Fountain Assurance Managenent (FAM with related action itens assigned
to individuals. Audit findings are reviewed by Upgrader Leadership Team

An internal audit specific to the Site NMP agai nst the NCI A Standards and

GQuidelines will be done every 3 years.

Audit results and findings will be included in the annual summary to NCI A
to be included in the NCI A Annual Noi se Report to ERCB

4 REPORTI NG

Al'l routine sanmpling results, non-routine sanpling results, nonitoring
surveys, and nodelling results are stored in Shell’s Livelink and/or
Shar epoi nt system

Shell has the responsibility to provide input into the Annual Regi ona
Noi se Managenment Plan report, which is submitted to the ERCB by NCl A
Information to be provided is as foll ows:

e Confirmation that site has inplenmented a best
managenent practice to address environnmental noise
as per NCI A Noi se Managenent Plan Standard 2010-001
i ssued 3- Sep- 10.

e Procedure/Practice/ Standard reference (i.e. SOP-AG
RW 200- 002)

e Results of any nonitoring/assessnents (fenceline
outward) conpleted in the reporting year

e Inprovenents inplenmented for the reporting year.

e Changes that have resulted in increased noise |l evels
on your site for the year reporting on.

Restricted Printed copies are uncontrolled 8
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e Noise Conplaints

received and follow up actions

taken to address them

e Planned inprovenents to noi se managenent practice,
noi se abatement work or noise nodel work for the

upconi ng year.
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Executive Summary

aci Acoustica Consultants Inc., of Edmonton AB, was retained by Shell Canada Ltd. (Shell), of Fort

Saskatchewan, to conduct an environmental noise survey for the Scotford facility near Fort
Saskatchewan, AB. The purpose of the work was to conduct a long-term environmenta noise
monitoring in order to determine the existing noise climate within the study area. Site work was
conducted for aci on Thursday June 12, 2014 and on Wednesday July 9, 2014 by P. Froment, B.Sc.,
B.Ed., C.E.T. under the supervision of S. Bilawchuk, M.Sc., P.Eng.

long-term noise monitoring was conducted at a location south of the Facility’s southern fence line. The
noise monitoring was conducted over a 4-week period (27 days in total) in an effort to obtain results
reflective of “typical” conditions (i.e. low wind speeds and “typical” operating conditions at the
Facility.) From this, 4 overnight noise monitoring periods were selected that best reflected these
conditions.

The isolated LegNight! values for the noise monitoring periods ranged from 48.2 — 51.8 dBA which are
consistent with the results of the August 22 — 23, 2013 NCIA regiona noise monitoring results. The
1/3 octave band spectral datawas consistent between all noise monitoring periods and indicated el evated
noise levels in the lower frequency bands that gradually decreased as the frequency increased. Thiswas
again consistent with the 2013 NCIA regional noise monitoring results.

! The term Leq represents the energy equivalent sound level. Thisis ameasure of the equivalent sound level for a specified
period of time accounting for fluctuations.
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Shell — Scotford Facility — Noise Survey acl Project #14-047
1.0 Introduction

aci Acoustical Consultants Inc. of Edmonton, Alberta, was retained by Shell Canada Ltd. (Shell), of

Fort Saskatchewan, to conduct an environmental noise survey for the Shell Scotford Facility near Fort
Saskatchewan, AB. The purpose of the work was to conduct a long-term environmenta noise
monitoring near the Facility in order to determine the existing noise climate of the area. Site work was
conducted for aci on Thursday June 12, 2014 and on Wednesday July 9,2014 by P. Froment, B.Sc.,
B.Ed., C.E.T. under the supervision of S. Bilawchuk, M.Sc., P.Eng.

2.0 L ocation Description

The Facility is located in Alberta’s Industrial Heartland (A1H) and is approximately 10 km northeast of
the City of Fort Saskatchewan, Alberta, as shown in Figure 1. It consists of an upgrader, refinery and
chemical facilities and covers approximately 1,700 acres. The Facility is bounded on the north by light
industrial facilities, on the east by Range Road 214, on the south by relatively open fields and on the
west by open fields, Range Road 220 and the North Saskatchewan River (NSR). Since the Facility is
found within AIH, there are several other industria facilities within close proximity of the site (i.e.
within a 1,500 m radius).

Topographically, with.the exception of the area adjacent to the NSR, the land adjacent to the Facility can
be considered relatively flat with no substantia hills. The vegetation between the noise monitor and the
Facility consisted of open grainfields. Dueto the relative distance from the noise monitoring location to
the Facility and the relatively low frequency nature of the industrial noise, the level of vegetative sound
absorption is considered minimal.

2 August 22, 2014
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3.0 Monitoring M ethods & L ocation

As part of the study, a long-term noise monitoring was conducted south of the facility. The noise
monitoring was conducted over a 4-week period (27 days in total) in an effort to obtain results reflective
of “typical” conditions (i.e. low wind speeds and “typical” operating conditions at the Facility). From
this, 4 overnight noise monitoring periods were selected that best reflected these conditions!. The noise
monitoring was conducted collecting broadband A-weighted and C-weighted as well as 1/3 octave band
sound levels. In addition, the noise monitoring was accompanied by adigital audio recording for more
detailed post process analysis. A portable weather monitor was also located within the study area. The
weather monitor obtained local meteorological conditions .including wind speed, wind direction,
temperature, and relative humidity in 1-minute samples for the duration of the neise monitoring period.
Lastly, it should be noted that all measurements were performed in accordance with the methods
described in the AER Directive 038 on Noise Control.

The noise monitor was placed approximately. 570 m south of the Facility’s southern fence line? and

approximately 1.6 km west of Range Road 214 as shown in Figure 1 and Figure 2. At this location,

there was direct line-of-sight to the Facility but not to the electrical substation to the southwest. The
noise monitoring was started-at-12:15 on Thursday June 12, 2014 and ran for approximately 27 days
until 11:00 on Wednesday July 9, 2014. The weather monitor was located 200 m north of the noise

monitor in an open area and was running concurrently to the noise monitor.

Refer to Appendix | for a detailed description of all measurement equipment used, Appendix Il for a
description of the acoustical terminology, and Appendix Il for a list of common noise sources. The
noise measurement instrumentation was calibrated at the start of the monitoring and then checked

afterwards to ensure that there had been no calibration drift over the duration of the monitoring.

1 Upon consultation with a Shell representative, it was confirmed that the operational conditions of the Facility during each of
the 4 noise monitoring periods were typical (i.e. no significant shutdowns of any major pieces of equipment).

2 This placed the noise monitor approximately 155 m north of the Noise Monitor Location 4 found within the report entitled,
“Environmental Noise Survey for the Regional Noise Model Annual Field Validation Monitoring” prepared for the Northeast
Capital Industrial Association, by aci Acoustical Consultants Inc. (November 2013)
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4.0 Results and Discussion

4.1. Noise Monitoring Results

The results obtained from the 4 separate noise monitoring periods are provided in Table 1 and are
presented in Figures 3 - 14 (un-adjusted and isolated broadband A-weighted Leg sound levels and 1/3
octave band Leq sound levels provided). Note that the data have been modified (i.e. isolated) by
removing abnormal noise events such as loud vehicle pass-by’s, train passages, birds chirping nearby,
etc. Theisolation analysis for the night-time periods was performed in.accordance with Section 4.3.2 of
the AER Directive 038. A list of all non-typical noise events removed from each of the 4 noise
monitoring periods can be found in Appendix IV. The relative difference between the un-isolated and
isolated noise levels has a so been included in Table 1.
Table1. Noise Monitoring Results'

Measured Isolated Difference
Date Leq24 LegDay | LegNight Leq24 LegDay | LegNight Leq24 LegDay | LegNight
(dBA) | (dBA) | (dBA) (dBA) | (dBA) | (dBA) (dBA) | (dBA) (dBA)
June 12 - 13, 2014 50.8 504 514 49.7 50.4 48.2 -1.1 0.0 -3.2
June 16 - 17, 2014 48.4 47.4 49.6 48.0 47.4 48.8 -0.4 0.0 -0.8
June 17 - 18, 2014 48.0 45.2 50.5 47.8 45.2 50.3 -0.2 0.0 -0.3
June 25 - 26, 2014 57.5 59.1 51.9 57.5 59.1 518 0.0 0.0 -0.2

As indicated in Table 1, the isolated LegNight values for the noise monitoring periods ranged from
48.2 - 51.8 dBA (with-adifference of 3.6 dBA). The results of the June 12 — 13 and June 16 — 17 noise
monitoring periods indicated lower values, in comparison to the other two nights, which is consistent
with the measured weather conditions during the 4 night-time periods (discussed in the following
Section). At istherefore likely that the difference of 3.6 dBA between the noise monitoring periods could
be attributed to varying meteorological conditions and also to minor operational fluctuations at the
Facility. Furthermore, the results from Table 1 are consistent with the results of the August 22 — 23,
2013 NCIA regional noise monitoring period? in which the isolated LegNight was 50.5 dBA (taking into
account the relative difference in distance to the Facility and the varying wesather conditions).

The 1/3 octave band spectral data is consistent between all noise monitoring periods and indicates
elevated noise levelsin the lower frequency bands that gradually decrease as the frequency increases. It
should be noted that the relatively significant difference in the higher frequency bands between the
isolated and un-adjusted noise level within Figure 5 can be attributed to high number of rail passages (in

1 Note that monitoring periods were from 22:00 — 22:00.
2 Environmental Noise Survey for the Regional Noise Model Annual Field Validation Monitoring. Prepared for the Northeast
Capital Industrial Association, by aci Acoustical Consultants Inc., November 13, 2013.
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particular, the train whistles) which occurred during that night-time period. Thisis again consistent with

the measurements conducted during the 2013 NCIA regiona noise monitoring.

4.2. Night-time Weather Conditions

As previously mentioned, a local weather monitoring station was used throughout the entire noise
monitoring period to obtain the wind speed, wind direction, temperature, relative humidity. All weather
data are presented in Appendix V. A brief discussion of each night-time period can be found below.
Note that the weather conditions were within acceptable limits as per AER Directive 038.

4.2.1.June 12 —June 13, 2014

The wind conditions during the night-time period were considered moderate (primarily below 10 km/hr)

and from the east (creating crosswind conditions) throughout. The temperature was between 10°C -
18°C and the relative humidity ranged from approximately 52% - 72%.

4.2.2.June 16 — June 17, 2014

The wind conditions during the night-time period were considered moderate (primarily below 10 km/hr)

and from the east and northeast (creating crosswind conditions) throughout. The temperature was

consistent at approximately 11°C and the relative humidity ranged from approximately 78% - 92%.

4.2.3.June 16 — June 17, 2014
The wind was relatively calm (approximately 5 km/hr) and from the east at the start of the night-time

period (22:00). The wind remained calm throughout the entire night-time period never exceeding
10 km/hr: The wind direction varied throughout the night-time period however due to the low wind
speed itsimpact is considered low. The temperature was relatively consistent and ranged from -8°C to
15°C while the humidity ranged from 68% — 95%.

4.2.4.June 16 — June 17, 2014
The wind was relatively calm (approximately 5 km/hr) and from the south at the start of the night-time

period (22:00). The wind remained calm throughout the entire night-time period only exceeding 5 km/hr
for short durations. The wind direction varied throughout the night-time period but was primarily from
the south (i.e. the noise monitor was upwind of the Facility). However due to the low wind speed during
the entire night-time period the impact of the wind on the sound propagation is considered negligible.
The temperature was relatively consistent and ranged from 9°C to 19°C while the humidity ranged from
65% — 95%.
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5.0 Conclusion

A long-term noise monitoring was conducted at a location south of the Facility’s southern fence line.
The noise monitoring was conducted over a 4-week period (27 daysin total) in an effort to obtain results
reflective of “typical” conditions (i.e. low wind speeds and “typical” operating conditions at the
Facility.) From this, 4 overnight noise monitoring periods were selected that best reflected these

conditions.

The isolated LegNight values for the noise monitoring periods ranged from 48.2 — 51.8 dBA which are
consistent with the results of the August 22 — 23, 2013 NCIA regiona noise monitoring results. The
1/3 octave band spectral data was consistent between all noise monitoring periods and indicated elevated
noise levels in the lower frequency bands that gradually decreased as the frequency increased: This was
again consistent with the 2013 NCIA regional noise monitaring results.

6 August 22, 2014
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Shell Scotford Facility

Figure 2. Noise Monitor Used for Environmental Noise Study
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Appendix| MEASUREMENT EQUIPMENT USED

Noise Monitor

The environmental noise monitoring equipment used consisted of a Briel and Kjaa Type 2270 Precision
Integrating Sound Level Meter enclosed in an environmental case, a tripod, a westher protective
microphone hood, and an external battery. The system acquired datain 15-second Leq Samples using 1/3
octave band frequency analysis and overall A-weighted and C-weighted sound levels. The sound level
meter conforms to Type 1, ANSI S1.4, ANSI S1.43, IEC 61672-1, IEC 60651, IEC 60804 and DIN
45657. The 1/3 octave filters conform to S1.11 — Type 0-C, and IEC 61260 — Class 0. The cdibrator
conforms to |IEC 942 and ANSI S1.40. The sound level meter, pre-amplifier and microphone were
certified on October 2, 2012 and the calibrator (type B&K 4231) was certified on June 27, 2013 by a
NIST NVLAP Accredited Calibration Laboratory for al requirements of 1SO 17025: 1999 and relevant
requirements of 1SO 9002:1994, 1SO 9001:2000 and ANSI/NCSL Z540: 1994 Part 1.. Simultaneous
digita audio was recorded directly on the sound level meter using a 3.3 kHz sample rate for more
detailed post-processing analysis. Refer to the next section in the Appendix for a detailed description of
the various acoustical descriptive terms used.

Weather M onitors

The first weather monitoring equipment used for the study consisted of an Orion Weather Station 9510-
A-1 with a WXT520 Self-Aspirating Radiation Shield Sensor Unit, @ Weather MicroServer 9590 Data-
logger, and a Lightning Arrestor. The Data-logger and batteries were located in a grounded, weather
protective case. The Sensor Unit was mounted on a sturdy survey tripod (with supporting guy-wires) at
approximately 5.0 mabove ground. The system was set up to record data in 1-minute samples obtaining
the wind-speed, peak wind-speed, and wind-direction in a rolling 2-minute average as well as the
1-minute temperature; rel ative humidity, barometric pressure, rain rate and total rain accumulation.

The second weather monitoring used for the study consisted of a NovaLynx 110-WS-16D data
acquisition box, with a 200-WS-02E wind-speed and wind-direction sensor, a 110-WS-16TH
temperature and relative humidity sensor and a 110-WS-16THS solar radiation shield. The data
acquisition box and a battery were located in a weather protective case. The sensors were mounted on a
tripod at approximately 4.5m above ground. The system was set up to record data in 5-minute averages
obtaining average wind-speed, peak wind-speed, wind-direction, temperature and relative humidity.

Record of Calibration Results

o ) Pre/ | Calibration . .
Description Date Time Post Level Calibrator Model Serial Number
Noise Monitor June 12, 2014 12:00 Pre 93.9 dBA B&K 4231 2575493
Noise Monitor July 9, 2014 11:00 | Post 93.8 dBA B&K 4231 2575493
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B& K 4231 Calibrator Calibration Certificate

| E:f\,rs%_n@ iﬁ ™~ xﬁ @ @_EI -‘z@a & N

~ E"‘ ﬁ' ii ,

Scancen,

CALIBRATION LABORATORY

lnc.

ISO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP (an ILAC and APLAC signatory)

mvm@

NVLAP Lab Code: 200625-0

Calibration Certificate N0.29121

Instrument: Acoustical Calibrator Date Calibrated: 6/27/2013 Cal Due:
Model: 4231 Status: Received Sent
Manufacturer: Briel and Kjeer In tolerance: X X
Serial number: 2575493 Out of tolerance:

Class (IEC 60942): 1 See comments:

Barometer type: Contains non-accredited tests: __Yes X _No
Barometer s/n:

Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8

Tested in accordance with the following procedures and standards:
Calibration of Acoustical Calibrators, Scantek Inc., Rev. 10/1/2010

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

LR . Traceability evidence
Instrument - er D SIN Cal. Date Cal. b/ tion Cal. Due

A483B-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013

D5-360-5RS Function G 61646 Nov 20, 2012 ACR Env./ AZLA Nov 20, 2014 ..

34401A-Agilent Tect Digital Vol MY41022043 | Nov 20, 2012 ACR Env. / A2LA Nov 20, 2013 | R

DPI 141-Druck Pressure Indicator 790/00-04 Nov 21, 2012 ACR Env./ A2LA Nov 21, 2014 A

HMP233-Vaisala O] Humidity & Temp. | 3820001 | Seps, 2012 ACR Env./ AZLA Mar 6, 2014 =
Transmitter T30

B903A-HP Audio Analyzer 2514A05691 Dec 1, 2010 ACR Env./ A2LA Dec 1, 2013 E i)

PC Program 1018 Norsonic Calibration software v.5.2 h::lti::a;gfl Scantek, Inc. I

4134-Briel&Kjaer Microphane 456005 Mar 29, 2013 Scantek, Inc. / NVLAP Mar 29, 2014 .':!}

1203-Norsonic Preamplifier 14059 Jan 4, 2013 Scantek, Inc./ NVLAP Jan 4, 2014 | A /

Instrumentation and test results are traceable to Sl (International System of Units) through standards
maintained by NIST (USA) and NPL (UK)

—_—

Calibrated by: Valen%a Authorized signatory: Mariana Buzduga '.E,r.
Signature P Signature A 5y
Date /27 /3 Date & [28]20(} I

r L4

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Z:\Calibration Lab\Cal 2013\BNK4231_2575493_M1.doc

Document stored as: Page 1of 2
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B&K 2270 SLM Calibration Certificate

ACCREDITED by NVLAP (an ILAC and APLAC signatary)

rel, %
CALIBRATION LABORATORY N V @
1SO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
NVLAP Lab Code: 200625-0

Calibration Certificate N0.27282

Instrument: Sound Level Meter Date Calibrated:10/2/2012 Cal Due:
Model: 2270 Status: Received Sent
Manufacturer:  Briel and Kjaer In tolerance: X X
Serial number: 2644639 Out of tolerance:
Tested with: Microphone 4189 s/n 2643219 See comments:
Preamplifier ZC0032 s/n 8255 Contains non-accredited tests: __Yes X_No
Type (class): 1 Calibration service: __ Basic X _Standard

Customer: ACI Acoustical Consultants Inc. Address: 5031 - 210 Street, Edmonton
Tel/Fax: 780-414-6373 / -6376 Alberta, CANADA T6M 0A8

N, . i1

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/2012

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011
Instrumentation used for calibration: Nor-1504 Norsonic Test System:

Traceability evidence
Cal. Lab / Accreditation
4838-Norsonic SME Cal Unit 25747 Jul 2, 2012 Scantek, Inc./ NVLAP Jul 2, 2013
DS-360-5RS Function Generator 61646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013
34401A-Agilent Technologies Digital Voltmeter MY41022043 | Dec9, 2011 ACR Env. / A2LA Dec 9, 2012
DP| 141-Druck Pressure Indicator 790/00-04 | Dec 13, 2010 ACR Env./ AZLA Dec13, 2012
HMP233-Vaisala Oyj Humidity & Temp. V3820001 Sep 6, 2012 ACR Env./ A2LA Mar 6, 2014

s Validated
PC Program 1019 Norsonic Calibration software v.5.2 Mar 2011 Scantek, Inc. -

1251-Norsonic Calibrator 30878 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13,2012

Instrument - Manufacturer Description S/N Cal. Date Cal. Due

Instrumentation and test results are traceable to Sl {International System of Units) through standards
maintained by NIST (USA) and NPL (UK).

N O X NEoSE NP N

Environmental conditions:
Temperature (°C) Barometric pressure (kPa) Relative Humidity (%)
24°C 100.067 kPa 49.4 %RH

—

Calibrated by: Va%ﬂ_ga Authorized signatory: Mariana Buzduga
Signature o g Signature T =
Date fe/ez) 2c /2. Date lo o2/ 202
; +

(B

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored  Z:\Calibration Lab\5LM 2012\BNK2270_2644639_M1.doc Pagelof2
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B& K 2270 Microphone Calibration Certificate

%@i

I

o

s

i

fﬁmﬁﬂ

nﬁﬂ. .

il

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1

ACCREDITED by NVLAP (an ILAC and APLAC signatory)

NViAD

NVLAP Lab Code: 200625-0

Calibration Certificate No0.27283

Date Calibrated: 10/1/2012 Cal Due:

Instrument: Microphone

Madel: 4189

Manufacturer:  Briiel & Kjaer

Serial number: 2643219

Composed of:

Customer: ACI Acoustical Consultants Inc.
Tel/Fax: 780-414-6373 / -6376

Status:
In tolerance:

Out of tolerance:

See comments:

Received

Sent

X

X

Contains non-occredited tests: __Yes _X No

Address:

5031 - 210 Street, Edmonton

Alberta, CANADA T6M 0A8

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 11/30/2010

Instrumentation used for calibration: N-1504 Norsonic Test System:

Traceability evidence
Instrument - Manufacturer Description S/N Cal. Date Cal. Lab / at5n Cal. Due
[4838-Norsonic SME Cal Unit 25747 Jul 2, 2012 Si k, Inc./ NVLAP Jul 2, 2013
D5-360-SRS Function Generator 61646 Nov 16, 2011 ACR Env./ A2LA Nov 16, 2013
34401A-Agilent Technologies Digital Voit MY41022043 Dec 9, 2011 ACR Env. [ AZLA Dec 9, 2012
DPI 141-Druck Pressure Indi 790/00-04 Dec 13, 2010 ACR Env./ A2LA Dec 13, 2012
HMP233-Vaisala Oyj "“’;‘:::::“I::“‘ V3820001 Sep 6, 2012 ACR Env./ AZLA Mar 6, 2014
PC Program 1017 Norsonic Calibration software v.5.2 Vangaia Scantek, Inc.
Mar 2011

1253-Norsonic Calibrator 28326 Dec 13, 2011 Scantek, Inc./ NVLAP Dec 13, 2012
1203-Norsonic Preamplifier 14059 Jan 3, 2012 Scantek, Inc./ NVLAP Jan 3, 2013
4180-Brilel&Kjaer Microphone 2246115 Nov 21, 2011 NPL-UK / UKAS Nov 21, 2013

Instrumentation and test results are traceable to S| - BIPM through standards maintained by NPL (UK)

and NIST (USA)
Calibrated by: Va!enﬁn;@ga Authorized signatory: Mariana Buzduga
Signature = == Signature Al
Date /e /20(2 Date fo(2 ] 2o(2

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,

or any agency of the federal government.
Document stored as: Z:\Calibration Lab\Mic 2012\B&K4189_2643219_M1.doc

Pagelof2
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Appendix Il THE ASSESSMENT OF ENVIRONMENTAL NOISE (GENERAL)

Sound Pressure L evel

Sound pressure is initialy measured in Pascal’s (Pa). Humans can hear several orders of magnitude in
sound pressure levels, so amore convenient scale isused. This scale is known as the decibel (dB) scale,
named after Alexander Graham Bell (telephone guy). It is a base 10 logarithmic scale. When we
measure pressure we typically measure the RM S sound pressure.

2

RMS P
SPL = 10log,, 57| = 20Ioglo|: PRMS}

2
ref ref
Where: SPL = Sound Pressure Level in dB
Prvs = Root Mean Square measured pressure (Pa)

Pre = Reference sound pressure level (Pres = 2x10° Pa = 20 uPa)

This reference sound pressure level is an internationally agreed upon value. It represents the threshold of
human hearing for “typical” people based on.numerous testing. It is possible to have a threshold which
islower than 20 uPawhich will result in negative dB levels. As such, zero dB does not mean thereisno
sound!

In general, a difference of 1 — 2 dB is the threshald for.humans to notice that there has been a change in
sound level. A difference of 3 dB (factor of 2 in acoustical energy) is perceptible and a change of 5 dB
is strongly perceptible. A change of 10 dB is typically considered a factor of 2. Thisis quite remarkable
when considering that 10 dB is 10-times the acoustical energy!

: it 22 August 22, 2014
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Sound pressure

in
decibels {dB)

Sound pressure
in pounds
per square
inch (PSi}
— Common Sounds
160 —3X10-! Medium jet engine
.o Large propeller aircraft
14013X10"2 4iraid siren
Riveting and chipping
120-¢{3X10 -3 Discotheque
o Punch press
' Canning plant
100 3X10* Heavy city traffic;
subway
80-13X103 Busy office
60-43X1076 pomal speech
- Private office
) _ ~7 (Quiet residential
4043X1077 |ihhorhood
20-13X10-8 whisper
0 3X10-9 Threshold of hearing

DAC Ty
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Frequenc

The range of frequencies audible to the human ear ranges from approximately 20 Hz to 20 kHz. Within
this range, the human ear does not hear equally at all frequencies. It is not very sensitive to low
frequency sounds, is very sensitive to mid frequency sounds and is slightly less sensitive to high
frequency sounds. Due to the large frequency range of human hearing, the entire spectrum is often
divided into 31 bands, each known as a 1/3 octave band.

The internationally agreed upon center frequencies and upper and lower band limits for the /1 (whole
octave) and 1/3 octave bands are as follows:

Whole Octave 1/3 Octave
Lower Band Center Upper Band Lower Band Center Upper Band
Limit Frequency Limit Limit Frequency Limit
11 16 22 14.1 16 17.8
17.8 20 224
224 25 28.2
22 315 44 28.2 315 35.5
35.5 40 44.7
44.7 50 56.2
44 63 88 56.2 63 70.8
70.8 80 89.1
89.1 100 112
88 125 177 112 125 141
141 160 178
178 200 224
177 250 355 224 250 282
282 315 355
355 400 447
355 500 710 447 500 562
562 630 708
708 800 891
710 1000 1420 891 1000 1122
1122 1250 1413
1413 1600 1778
1420 2000 2840 1778 2000 2239
2239 2500 2818
2818 3150 3548
2840 4000 5680 3548 4000 4467
4467 5000 5623
5623 6300 7079
5680 8000 11360 7079 8000 8913
8913 10000 11220
11220 12500 14130
11360 16000 22720 14130 16000 17780
17780 20000 22390
24 August 22, 2014
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Human hearing is most sensitive at approximately 3500 Hz which corresponds to the ¥4 wavel ength of the
ear cana (approximately 2.5 cm). Because of this range of sensitivity to various frequencies, we
typicaly apply various weighting networks to the broadband measured sound to more appropriately
account for the way humans hear. By default, the most common weighting network used is the so-called
“A-weighting”. It can be seen in the figure that the low frequency sounds are reduced significantly with

the A-weighting.
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Combination of Sounds

When combining multiple sound sources the general equation is:
L,

¥ SPL, =10log,, _zlloT

Examples:
- Two sources of 500B each add together to result in 53 dB.

- Three sources of 50 dB each add together to result in 55 dB.
- Ten sources of 50 dB each add together to result in 60 dB.
- Onesource of 50 dB added to another source of 40 dB resultsin 50.4 dB

It can be seen that, if multiple similar sources exist, removing or reducing only one source will have little
effect.

: — 25 August 22, 2014
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Sound L evel M easur ements

Over the years a number of methods for measuring and describing environmental noise have been
developed. The most widely used and accepted is the concept of the Energy Equivalent Sound Leve
(Leq) which was developed in the US (1970’ s) to characterize noise levels near US Air-force bases. This
isthe level of a steady state sound which, for a given period of time, would contain the same energy as
the time varying sound. The concept is that the same amount of annoyance occurs from a sound having
ahigh level for ashort period of time as from asound at alower level for alonger period of time.

The Leg is defined as:

T p2

ref

e, o0 1 P?
Lo :10Iogl{?jo 10 1° dT} = 10Iogl{ —dT}

We must specify the time period over which to measure the sound. i.e. 1-second, 10-seconds, 15-
seconds, 1-minute, 1-day, etc. An Leqismeaninglessifthereisno time period associated.

In general there afew very common Leq Sample durations which are used in describing environmental
noise measurements. These include:

- Leg24 - Measured over a 24-hour period

- LegNight - Measured over the night-time (typically 22:00 —07:00)

- LeDay - Measured over the day-time (typicaly 07:00 — 22:00)

- Lopn - Same as Leg24 with a 10 dB penalty added to the night-time

: it 26 August 22, 2014
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Statistical Descriptor

Another method of conveying long term noise levels utilizes statistical descriptors. These are calculated
from a cumulative distribution of the sound levels over the entire measurement duration and then

determining the sound level at xx % of thetime.

100

20
80~
CUMULATIVE DISTRIBUTION

0

60~

Fy
o
T

HISTOGRAM

PERCENTAGE OF TIME EXCEEDED

20

80 56 58 60
SOUND LEVEL (dBA)

Figure 16. G. Stat_istically processed community noise showing histogram
and cumulative distribution of A weighted sound levels.

Industrial Noise Control, Lewis Bell, Marcel Dekker; Inc. 1994
The most common statistical descriptors are:

Lmin - minimum sound |evel measured
Lot - soundlevel that was exceeded only 1% of the time
Lo  -sound level that was exceeded only 10% of the time.
- Good measure of intermittent or intrusive noise
- Good measure of Traffic Noise
Lso - sound level that was exceeded 50% of the time (arithmetic average)
- Good to compare to Leq to determine steadiness of noise
Loo - sound level that was exceeded 90% of the time
- Good indicator of typica “ambient” noise levels
Legs - sound level that was exceeded 99% of the time
- maximum sound level measured

Lmax

These descriptors can be used to provide a more detailed analysis of the varying noise climate:
If thereis alarge difference between the Leq and the Lso (Leq Can never be any lower than the Lso) then
it can be surmised that one or more short duration, high level sound(s) occurred during the time

period.
If the gap between the L1o and Lo is relatively small (less than 15 — 20 dBA) then it can be surmised

that the noise climate was relatively steady.

- — 27 August 22, 2014
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Sound Propagation

In order to understand sound propagation, the nature of the source must first be discussed. In generdl,
there are three types of sources. These are known as ‘point’, ‘line’, and ‘aread’. This discussion will
concentrate on point and line sources since area sources are much more complex and can usually be
approximated by point sources at large distances.

Point Source
As sound radiates from a point source, it dissipates through geometric spreading. The basic relationship
between the sound levels at two distances from a point sourceis:

r
. SPL-SPL, = 20|0910(—2J
I"1
Where: SPL 1 = sound pressure level at location 1, SPL2 = sound pressure level at |ocation 2
r1 = distance from source to location 1, r; ='distance from source to location 2

Thus, the reduction in sound pressure level for apoint source radiating in a free field is 6 dB per
doubling of distance. This relationship is independent of reflectivity factors provided they are always
present. Note that this only considers geometric spreading and does not take into account atmospheric
effects. Point sources still have some physical dimension associated with them, and typically do not
radiate sound equaly in al directions in all frequencies. The directionality of a source is aso highly
dependent on frequency. As frequency increases, directionality increases.

Examples (note no atmospheric absorption):
- A point source measuring 50 dB at 100m will be 44 dB at 200m.
- A point source measuring 50 dB at 100m will be 40.5 dB at 300m.
- A point sourcemeasuring 50 dB at 100m will be 38 dB at 400m.
- A point source measuring 50 dB at 100m will be 30 dB at 1000m.

Line Source

A line source is similar to a point. source in that it dissipates through geometric spreading. The
differenceis that aline source is equivalent to along line of many point sources. The basic relationship
between the sound levels at two distances from aline sourceis:

r
SPL, - SPL, = 10Ioglo[—2J
r.l
The difference from the point source is that the ‘20" term in front of the ‘log’ is now only 10. Thus, the
reduction in sound pressurelevel for a line source radiating in a free field is 3 dB per doubling of
distance.

Examples (note no atmospheric absorption):
- A line source measuring 50 dB at 100m will be 47 dB at 200m.
- A line source measuring 50 dB at 100m will be 45 dB at 300m.
- A line source measuring 50 dB at 100m will be 44 dB at 400m.
- A line source measuring 50 dB at 100m will be 40 dB at 1000m.

: it 28 August 22, 2014
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Atmospheric Absor ption

As sound transmits through a medium, there is an attenuation (or dissipation of acoustic energy) which
can be attributed to three mechanisms:

1) Viscous Effects - Dissipation of acoustic energy due to fluid friction which results in
thermodynamically irreversible propagation of sound.

2) Heat Conduction Effects - Heat transfer between high and low temperature regions in the
wave which result in non-adiabatic propagation of the sound.

3) Inter Molecular Energy Interchanges - Molecular energy relaxation effects which result in a
time lag between changes in trandational kinetic energy and the energy associated with rotation
and vibration of the molecules.

The following table illustrates the attenuation coefficient of sound at standard pressure (101.325 kPa) in
units of dB/100m.

Temperature | Relative Humidity Frequency (Hz)
°C (%) 125 250 500 1000 2000 4000
20 0.06 0.18 0.37 0.64 1.40 4.40
30 50 0.03 0.10 0.33 0.75 1.30 2.50
90 0.02 0.06 0.24 0.70 1.50 2.60
20 0.07 0.15 0.27 0.62 1.90 6.70
20 50 0.04 0.12 0.28 0.50 1.00 2.80
90 0.02 0.08 0.26 0.56 0.99 2.10
20 0.06 0.11 0.29 0.94 3.20 9.00
10 50 0.04 0.11 0.20 0.41 1.20 4.20
90 0.03 0.10 0.21 0.38 0.81 2.50
20 0.05 0.15 0.50 1.60 3.70 5.70
0 50 0.04 0.08 0.19 0.60 2.10 6.70
90 0.03 0.08 0.15 0.36 1.10 4.10

- Asfrequency increases, absorption tends to increase

- AsRdative Humidity increases, absorption tends to decrease

- Thereisno direct relationship between absorption and temperature

- Thenet result of atmospheric absor ption isto modify the sound propagation of a point source
from 6 dB/doubling-of-distance to approximately 7 — 8 dB/doubling-of-distance (based on
anecdotal experience)

: — 29 August 22, 2014
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M eteor ological Effects

There are many meteorological factors which can affect how sound propagates over large distances.
These various phenomena must be considered when trying to determine the relative impact of a noise
source either after installation or during the design stage.

Wind

Can greatly ater the noise climate awvay from a source depending on direction

Sound levels downwind from a source can be increased due to refraction.of sound back down towards
the surface. Thisisdueto the generally higher velocities as altitude increases.

Sound levels upwind from a source can be decreased due to a “bending” of the sound away from the
earth’ s surface.

Sound level differences of +10dB are possible depending on severity of wind and distance from
source.

Sound levels crosswind are generally not disturbed by an appreciable amount

Wind tends to generate its own noise, however, and can provide a high degree of masking relative to a
noise source of particular interest.

Temperature

Temperature effects can be similar to wind effects

Typicaly, the temperature iswarmer at ground level than it is at higher elevations.

If there is avery large difference between the ground temperature (very warm) and the air aloft (only
afew hundred meters) then the transmitted sound refracts upward due to the changing speed of sound.
If the air aloft is warmer than the ground temperature (known as an inversion) the resulting higher
speed of sound aloft tends to refract the transmitted sound back down towards the ground. This
essentially works on Snell’s law of reflection and refraction.

Temperature inversions typically happen early in the morning and are most common over large
bodies of water or.acrossriver valleys.

Sound level differences of £10dB are possible depending on gradient of temperature and distance
from source.

Rain

Rain does not affect sound propagation by-an appreciable amount unlessit is very heavy

The larger concern is the noise generated by therainitself. A heavy rain striking the ground can
cause a significant amount of highly broadband noise. The amount of noise generated is difficult to
predict.

Rain can also affect the output of various noise sources such as vehicle traffic.

Summary

In generd, these wind and temperature effects are difficult to predict

Empirical models (based on measured data) have been generated to attempt to account for these
effects.

Environmental noise measurements must be conducted with these effectsin mind. Sometimesitis
desired to have completely calm conditions, other times a“worst case” of downwind noise levels are
desired.
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Topographical Effects

Similar to the various atmospheric effects outlined in the previous section, the effect of various
geographical and vegetative factors must aso be considered when examining the propagation of noise
over large distances.

Topography
- Oneof the most important factors in sound propagation.

- Can provide anatura barrier between source and receiver (i.e. if berm or-hill.in between).

- Can provide anatural amplifier between source and receiver (i.e. largevalley in between or hard
reflective surface in between).

- Must look at location of topographical features relative to sourceand receiver to determine
importance (i.e. small berm 1km away from source and 1km away from receiver will make negligible
impact).

Grass
- Can be an effective absorber due to large areacovered
- Only effective at low height above ground. Does not affect sound transmitted direct from source
to receiver if thereisline of sight.
- Typically less absorption than atmospheric absorption when there isline of sight.
- Approximate rule of thumb based on empirical datais:
Ag =18logyo(f)-31 * (dB/100m)

Where: Aqis the absorption amount
Trees
- Provide absorption due to foliage
- Deciduous trees are essentially ineffective in the winter
- Absorption dependsheavily on density and height of trees
- No datafound on absorption of various kinds of trees
- Large spans of trees are required to obtain even minar amounts of sound reduction
- Inmany cases; trees can provide an effective visual barrier, even if the noise attenuation is negligible.

.
| s,
1"\ / e
- \ )

B

Source Receiver

NOTE —di=dj + d2
For calculating 4 and ds, the curved path radius may be assumed to be 5 km.

Figure A.1 — Attenuation due to propagation through foliage increases linearly with propagation distance
d; through the foliage

Table A.1 — Attenuation of an octave band of noise due to propagation a distance d; through
dense foliage

Propagation distance d; Nominal midband frequency
Hz
m 63 | 125 250 500 1 000 2 000 4 000 8 000
Attenuation, dB:
10 = d; = 20 o | o 1 1 1 1 2 3
Attenuation, dB/m:
20 = d; = 200 002 | 003 0,04 0,05 0,06 0,08 0.09 0,12

Tree/Foliage attenuation from 1SO 9613-2: 1996
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Bodies of Water

Large bodies of water can provide the opposite effect to grass and trees.

Reflections caused by small incidence angles (grazing) can result in larger sound levels at great
distances (increased reflectivity, Q).

Typically air temperatures are warmer high aloft since air temperatures near water surface tend to be
more constant. Result isahigh probability of temperature inversion.

Sound levels can “carry” much further.

Snow

Covers the ground for approximately 1/2 of the year in northern climates.

Can act as an absorber or reflector (and varying degrees in between).

Freshly fallen snow can be quite absorptive.

Snow which has been sitting for awhile and hard packed due to wind can be quite reflective.

Falling snow can be more absorptive than rain, but does not tend to produce its own noise.

Snow can cover grass which might have provided somemeans of absorption.

Typically sound propagates with less impedance in winter due to_ hard snow on ground and no foliage
on trees/shrubs.
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Appendix I1l  SOUND LEVELSOF FAMILIAR NOISE SOURCES

Used with Permission Obtained from AER Guide 38: Noise Control Directive User Guide (February 2007)

Sourcet Sound Level (dBA)
Bedroomof acountryhome. . ....... ... 30
Softwhisper at Lo M. ... s 30
Quiet officeor livingroom . ... i 40
Moderaterainfall ........... .. A 50
Insideaverageurbanhome. .. .. ... .. ... 50
(O N 1= = (= < T S S 50
Normal conversationat 1 m........ ...t 60
NOISy OffiCe . . .o e e 60
NOISy restaurant . . . .. ... e 70
Highway trafficat 15m .. ... ... i 75
Loudsingingat 1m. ...t e e e e e 75
Tractorat 15 m . ... ... i 78-95
Busy trafficintersection .. . oo, oo i 80
Electrictypewriter . . .. o 80
Busorheavytruck at15m. ... ... ... e 88-94
Jackhammer . .. ... e 88-98
Loud Shout . . i 90
Freighttrainat 15 m. ... ... o e b e e 95
Modifiedmotorcycle. .. ... oo 95
Jettakingoff @ B00 M . . ... ... i 100
Amplified roCK MUSIC. . .. ..o e 110
Jettakingoff at 60 M .. .ot o 120
ANr-Tald SITEN . . 130

1 Cottrell, Tom, 1980, Noisein Alberta, Table 1, p.8, ECA80 - 16/1B4 (Edmonton: Environment Council of Alberta).
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SOUND LEVELS GENERATED BY COMMON APPLIANCES

Used with Permission Obtained from AER Guide 38: Noise Control Directive User Guide (February 2007)

Sour cet Sound level at 3 feet (dBA)
Freezer . . 38-45
Refrigerator . . .. ... 34-53
Electric heater . . . ... e 47
Hair Clipper ..o i 50
Electrictoothbrush. ... .. 48-57
Humidifier . ... 41-54
Clothesdryer . ... ... et 51-65
Alr conditioner .. ... o 50-67
Electricshaver . ... ... 47-68
Water fauCet . .. ... 62
Hair dryer . ... 58-64
Clotheswasher . .. ... i e i e 48-73
Dishwasher ... ... e e 59-71
Electriccanopener . ... ..o e e 60-70
FOOO MIXEr ... i i e 59-75
Electricknife. ... ... o e 65-75
Electricknifesharpener .. . o .. . i e 72
Sewingmachine. . . ... . o e i e e e e 70-74
VaCUUM ClEaNEr . . . o i o i et et i e 65-80
Food blender . ... .. e 65-85
Coffeemill . . ... ... i 75-79
Food Waste diSPOSEY . . . ..o 69-90
Edger and trimmer o, ... ..o 81
Homeshoptools. . ... o 64-95
Hedge Clippers . . .o 85
Electriclawvn mower . .o . ... 80-90

! Reif, Z. F., and Vermeulen, P. J., 1979, “Noise from domestic appliances, construction, and industry,”
Table 1, p.166, in Jones, H. W., ed., Noise in the Human Environment, vol. 2, ECA79-SP/1 (Edmonton:
Environment Council of Alberta).
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Appendix IV NOISE MONITORING DATA REMOVAL

June 12 —June 13, 2014

Start Time End Time Duration (min) Reason
6/12/14 22:00 6/12/14 22:00 0.5 Loud Vehicle Passby
6/12/14 22:09 6/12/14 22:09 0.7 Train Whistle
6/12/14 22:20 6/12/14 22:22 22 Train Passby
6/12/14 22:25 6/12/14 22:26 1.0 Train Whistle
6/12/14 22:50 6/12/14 22:51 0.7 Train' Whistle
6/12/14 22:57 6/12/14 22:58 1.0 Train Passby
6/12/14 23:00 6/12/14 23:02 1.2 Train Passby
6/12/14 23:04 6/12/14 23:04 0.7 Unknown Whistle
6/12/14 23:07 6/12/14 23:08 0.7 Banging
6/12/14 23:10 6/12/14 23:13 2.8 Train Passby
6/12/14 23:14 6/12/14 23:15 1.0 Train Whistle
6/12/14 23:20 6/12/14 23:22 1.5 Train Whistle
6/13/14 00:09 6/13/14 00:11 2.0 Train Passby
6/13/14 00:26 6/13/14 00:28 1.5 Idling Train and Whistle
6/13/14 00:33 6/13/14 00:35 1.8 Train Passby
6/13/14 00:39 6/13/14 00:42 25 Loud Vehicle Passby
6/13/14 01:32 6/13/14 01:33 1.0 Train Passby
6/13/14 01:37 6/13/14 01:39 1.7 Train Passby
6/13/14.01:48 6/13/14 01:50 1.8 Train Passby
6/13/14 01:53 6/13/14 01:54 1.5 Train Passby
6/13/14 02:03 6/13/14 02:04 0.7 Train Whistle
6/13/14 02:16 6/13/14 02:17 1.3 Train Passby
6/13/14 02:17 6/13/14 02:20 3.0 Train Passby
6/13/14 02:30 6/13/14 02:32 20 Train Passby
6/13/14 03:04 6/13/14 03:06 1.7 Train Passby
6/13/14 03:13 6/13/14 03:14 1.0 Train Whistle
6/13/14 03:39 6/13/14 03:40 1.2 Train Passby
6/13/14 04:27 6/13/14 04:28 1.0 Train Passby
6/13/14 04:28 6/13/14 04:29 1.0 Train Passby
6/13/14 06:32 6/13/14 06:38 6.0 Non-typical Event
6/13/14 06:41 6/13/14 06:42 1.5 Non-typical event
6/13/14 06:48 6/13/14 06:50 23 Loud Vehicle Passby

TOTAL DATA 50.7

DAC Ty

acoustical consultants inc
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June 16 —June 17, 2014

Start Time End Time Duration (min) Reason
6/16/14 23:29 6/16/14 23:30 0.7 Train Whistle
6/17/14 00:23 6/17/14 00:25 13 Whizgiig;’:zn?her
6/17/14 00:32 6/17/14 00:33 1.0 Train Whistle
6/17/14 00:53 6/17/14 00:55 2.0 Helicopter
6/17/14 01:54 6/17/14 01:55 1.2 Train Whistle
6/17/14 02:43 6/17/14 02:44 1.5 Aircraft Flyover
6/17/14 04:17 6/17/14 04:20 25 Train Passby
6/17/14 04:25 6/17/14 04:26 1.0 Train Passby
6/17/14 05:23 6/17/14 05:23 0.5 Train Whistle
6/17/14 05:59 6/17/14 06:00 1.5 Excessive Bird Noise

TOTAL DATA 13.2

June 17 —June 18, 2014

Start Time End Time Duration (min) Reason
6/17/14 22:15 6/17/14 22:16 0.5 Loud Vehicle Passby
6/17/14 22:18 6/17/14 22:22 4.2 Loud Vehicle Passby
6/17/14 22:24 6/17/14 22:27 3.2 Train Passby
6/17/14 22:28 6/17/14 22:29 1.3 Train Whistle
6/17/14 22:31 6/17/14 22:32 1.0 Train Passby
6/17/14 23117 6/17/14 23:19 15 Train Passby
6/18/14 00:27 6/18/14 00:28 15 Helicopter
6/18/14.01:10 6/18/14 01:11 1.2 Train Whistle
6/18/14 01:31 6/18/14 01:32 0.7 Train Whistle
6/18/14 01:33 6/18/14 01:34 1.0 Train Whistle
6/18/14 01:41 6/18/14 01:41 0.5 Train Whistle
6/18/14 02:08 6/18/14 02:09 0.7 Train Whistle
6/18/14 02:20 6/18/14 02:21 0.7 Train Whistle
6/18/14 02:22 6/18/14 02:23 0.7 Train Whistle
6/18/14 02:27 6/18/14 02:28 1.3 Train Whistle
6/18/14 02:29 6/18/14 02:30 0.7 Train Whistle
6/18/14 02:39 6/18/14 02:44 4.7 Train Passby
6/18/14 02:45 6/18/14 02:46 0.7 Non-typical Event
6/18/14 03:04 6/18/14 03:05 0.7 Train Passby
6/18/14 03:07 6/18/14 03:08 1.0 Train Passby
6/18/14 03:19 6/18/14 03:23 35 Train Passby
6/18/14 03:23 6/18/14 03:25 2.8 Train Passby
6/18/14 04:37 6/18/14 04:40 25 Train Passby
6/18/14 05:48 6/18/14 05:49 0.7 Train Whistle
6/18/14 05:53 6/18/14 05:54 1.0 Train Whistle

TOTAL DATA 38.7

DAC Ty
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June 25 — 26, 2014

Start Time End Time Duration (min) Reason
6/25/14 23:23 6/25/14 23:23 0.25 Aircraft Flyover
6/26/14 03:51 6/26/14 03:55 4.00 Train Passby
6/26/14 05:56 6/26/14 05:58 1.75 Train Passby
6/26/14 06:16 6/26/14 06:17 0.75 Train Passby
6/26/14 06:32 6/26/14 06:34 1.50 Train Passby

TOTAL DATA 8.2

DAC Ty
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AppendixV._WEATHER DATA
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Monitored Wind Direction (June 25 —June 26, 2014)

Shell — Scotford Facility — Noise Survey
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sherritt

Candy Wagner, CRSP, ROHT

Health and Safety Advisor: Hygiene
Sherritt International Corporation
10101-114 Street Box 3388

Fort Saskatchewan, Alberta
Canada, T8L 2T3

August 24, 2015

Dr. Laurie J. Danielson
Executive Director
Northeast Capital Industrial Association

RE: 2014 Sherritt/Corefco Noise Management Report

This is the 2014 annual summary of Sherritt International’s Noise Management
activity at the Fort Saskatchewan operating facility as a participating member of
the NCIA. Sherritt is committed to work towards the reduction of noise that may
affect neighbouring communities and within the plant boundaries.

Sherritt International Noise Management Plan

The Sherritt Noise Management Code of Practice (FSSMP001-021) was
implemented in 2013. This document addresses all of the requirements that are
outlined by the NCIA (NMP Standard - April 14, 2014 Final). Copies of the site
Noise Management Code of Practices were shared with the NCIA in 2014. Sherritt
International continues to utilize these documents as guidance for Noise
Management activities at the Fort Saskatchewan site.

Environmental Noise Studies (fence line outward)

The last fence line noise modeling study was completed in October of 2013. No
additional environmental noise studies have been completed since then.

A third party has been contracted in August 2015 to conduct a fence line
monitoring study to confirm that Sherritt’s site noise model is still accurate and
to ensure we provide a credible contribution to the Regional Noise Model.

Sherritt International Corporation
PO Box 3388, 10101 — 114 Street, Fort Saskatchewan, Alberta, Canada T8L 2T3 | T: 780.992.7000 | F: 780.992.7070



Improvements/corrective actions

Specific projects in 2014 at the Fort Saskatchewan Site that contribute to the
overall Noise Management Plan are as follows:

e The Ammonia Sulphate plant updated the air hammer system on TK-213
reducing the noise produced by the dust suppression system by 12% and

reduced the hearing protection requirements of the building from double
hearing protection to single hearing protection.

Noise Complaint’s
There were no noise complaints in 2014.
If there are any questions about the contents of this report, please feel free to

contact me at (780) 992 -7115 or email me at cwagner@sherrittmetals.com

Sincerely,

Candy Wagner, CRSP, ROHT

Sherritt International Corporation



Document Number
N NCIAGSt.z:in(li'ards and 2010-003
::'.:.:::'.::':.' e P e
Noise Management Plan Reporting Requirements as | gey. pue Rev.
per Section 5.4 of this Standard 14-Apr-14 2

Insert your Company Name here:

Note, please provide as much detail as you can for the followin

your submission.

UMICORE L(a ne @ (2N

If you have any questions, please call Laurie Danielson @ 780.992.1463

Input Description

Member Site Comments

Confirmation that site has implemented a best
management practice to address environmental
noise as per NCIA Noise Management Plan
Standard 2010-003 issued 3-Sep-10, revised 5-
Mar-13, revised 14-Apr-14, including the
Procedure/Practice/Standard reference.

Note, if you have not provided an electronic
copy of your site plan to NCIA, please do so.

Code of Practice (COP-323-7) Noise Exposure
Management Plan included in the Umicore
Canada Inc. Management System.

Reference to ‘environmental noise’ included in
the Umicore Canada Inc. Air Quality
Management Program (COP-319-2)

Attach results of any monitoring/assessments
(fence line outward) completed in 2014.

Note, you are not required to conduct any off-
site monitoring, however if you did, please
provide those results electronically to NCIA.

Not applicable — noise monitoring conducted
inside the plant from an industrial hygiene
perspective

Disclose any improvements/corrective actions
implemented in 2014 or status thereof that
would impact the noise level output for your
site (either up or down).

Did those changes result in a requirement to
update your site noise model?

If so, have you provided your updated site
model to SLR Consulting for incorporation into
the NCIA Regional Noise Model as per the
process outlined for this purpose?

Management of Change (MOC) program
includes elements to identify potential changes/
impacts with respect to noise exposure.

No changes made in 2014 that would impact
noise levels.

g, attaching any clarifying or required documents with




Document Number
N NCIA Standards and 2010-003
Nnnllnur Capital Guldellnes
lndmlriul Association
Noise Management Plan Reporting Requirements as | gev. pace Rev.
per Section 5.4 of this Standard 14-Apr-14 2
Disclose any improvements/projects that are Removed previously decommissioned (2009)
approved for 2015 that would impact the noise | Nickel Pilot Plant equipment in early 2015 in
level output for your site (either up or down). order to install new Nitrogen Generation
system:
Will these changes result in a requirement to ® The nitrogen will be generated using a
update your site noise model? separation membrane system whereby the
air will separated to produce 600 m*/hr of
If so, when do you anticipate having an purified nitrogen at 830 kPa for inert
updated site model available? blanketing of process applications then

ultimately released to atmosphere, and 800
m?*/hr of nitrogen-depleted air that will be
released to atmosphere

® The air that feeds the membrane banks will
be compressed using a pair of rotary screw
compressors. The air compressor system
will be generate air at 1390 kPa at a rate of
up to 1400 m*/hr.

* As per the manufacturer (Kaeser) of the two
air compressors, the single speed and
variable speed air compressors have rated
sound pressure levels of 69 dBA and 70
dBA respectively per ISO 2151 using ISO
9614-2. Both air compressors will be located
inside the UCI production facility, therefore,
noise assessments from an industrial
hygiene perspective will conducted during
commissioning to ensure the manufacturer
specifications are met

® The exhaust vent from the nitrogen
separation membrane generates sound
pressure levels of 80-85 dBA however, this
vent will be equipped with a silencer/muffler
which reduces the sound pressure levels to
55-65 dBA.

* Umicore Canada Inc. will ensure appropriate
information/monitoring is conducted to
facilitate updating of the NCIA Regional
Noise Model during the next applicable
update




Document Number

N NCIA St?nd'ards and 2010-003
Guidelines

Norlhean Capital
Induuriul Association

Noise Management Plan Reporting Requirements as | rev. pace Rev:
per Section 5.4 of this Standard 14-Apr-14 2

Disclose any audit/self-assessment evaluation | Not applicable — noise monitoring conducted

(qualitative evaluation only, with senior site inside the plant from an industrial hygiene
leader sign-off) completed for your site noise perspective

management plan.

Provide a Noise Complaint summary for all Did not receive any noise complaints in 2014

noise complaints received in 2014 including
any actions taken to address them.

This information is being collected as per the NMP Standard 2010-003 Document, section 5.4. All information
provided will be disclosed to the AER as part of the required NCIA Annual Reporting on the Regional Noise
Management Plan.

Further, the Annual Report will be a public document available on our website once finalized.
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