REPORT

543 MAIN STREET EAST & LANDS

GENERALLY SOUTH OF KILLALY
ROAD EAST, 896, 398, 442, /58 &
806 KILLALY STREET EAST

PORT COLBORNE, ONTARIO

AIR QUALITY STUDY
RWDI #2105514

March 5, 2026

SUBMITTED TO

Ahmed Mahmoud
Director, Development
ahmed.mahmoud@elitedevelopments.com

SUBMITTED BY

Dan Bacon
Manager , Project Delivery
dan.bacon@rwdi.com

Elite Cap Inds Holdings Inc.,

Elite Cap PC Holdings Inc.,

Elite P.C.M. Holdings Inc.,

Elite P.C.V. Holdings Inc.,

705 Main P.C. Holdings Inc.,

Elite Capital P.C. Developments Inc., &
Elite 869 Killaly Holdings Inc.

102-3410 S. Service Road

Burlington, ON. L7N 3T2

This document is intended for the sole use of the party to whom it is addressed and may contain information that is privilege
confidential. If you have received this in error, please notify us immediately. Accessible document
® RWDI name and logo are registered trademarks in Canada and the United States of America

Brian G. Sulley, B.A.Sc., P.Eng.
Technical Director, Principal, Air Quality
Brian.Sulley@rwdi.com

RWDI AIR Inc.

Consulting Engineers & Scientists
600 Southgate Drive

Guelph, ON N1G 4P6
T:519.823.1311

F:519.823.1316

d and/or
formats provided upon request.

rwdi.com



AIR QUALITY STUDY D
543 MAIN STREET EAST & LANDS GENERALLY SOUTH OF KILLALY ROAD EAST, 896, 398, 442, 758 & A
806 KILLALY STREET EAST

RWDI # 2105514 .
March 5 , 2026

EXECUTIVE SUMMARY

rwdi.com

An air quality study was completed for the proposed mixed  -use community located at 543 Main Street East and
various non -contiguous parcels generally south of Killaly Road East (896, 396, 442, 758, and 806 Killaly Street East)
within the Killaly Masterplan area in Port Colborne, Ontario. The development parcels include:

1. Residential areas primarily consisting of single detached homes at 543 Main Street East and the lands
generally south of Killaly Road East, including 896 Killaly Road East.

2. Residential, educational, and commercial uses including single detached homes, townhouses, an
elementary school, and a commercial area at 398, 442, and 758 Killaly Street East.

3. Residential and parkland areas including single detached homes, townhouses, and a park at 806 Killaly
Street East.

4. Commercial lands located immediately north of Main Street East and to the south of three blocks at 543
Main Street East.

From an air quality perspective, the proposed development is considered compatible with surrounding industrial
uses. The assessment concluded that no significant air quality impacts from adjacent or nearby industrial
properties are expected on the subject lands.
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2.1

INTRODUCTION

RWDI AIR Inc. (RWDIwas retained by Elite Cap Inds Holdings Inc., Elite Cap PC Holdings Inc., Elite P.C.M. Holdings Inc.,
Elite P.C.V. Holdings Inc., 705 Main P.C. Holdings Inc., Elite Capital P.C. Developments Inc., and Elite 869 Killaly Holdings
to undertake an air quality study for a proposed mixed -use community consisting of a few non-contiguous parcels
within the Killaly Masterplan located in Port Colborne, Ontario  as follows :

1. Mainly single house properties at 543 Main Street East, and lands generally south of  Killaly Road East & 896
Killaly Road East;

2. Single houses and townhouses properties , an elementary school and commercial area at 398 & 442 Killaly
Street East and 758 Killaly Street East;

3. Single houses, townhouses properties and also a park at 806 Killaly Street East; and
Commercial area to the immediate north of Main Street East , and to the south of 3 blocks at 543 Main
Street East.

The lands cover all the above sites in the Killaly Masterplan , which are bounded by Elizabeth Street on the west,
Main Street East on most of the north ern portion , Lorraine Street on the east and Killaly Street East on the south
side. The Killaly Master Plan is shown on Figure 1A , and the site location is shown on Figure 1 B. The proposed
development at the subject lands will consist of a mixed -use subdivision mainly composed of detached homes and
townhouses . The subject lands are currently designated residential development and environmental conservation
land uses. These land use designations are presented in  Figure 5.

LAND USE COMPATIBILITY POLICIES AND
GUIDELINES

City of Port Colborne O fficial Plan

6FKHGXOH $ RI 7KH &LW\ RI &R OfoRideQd Ciy-Ridiel IEridmM<@ r8ap.DTQis land -use map is
presented in Figure 5 and indicates that the subject lands are mainly designated as Urban Residential , and it also
covers parts of the Environmental Protection Area (  EPA) uses. Section 3.2 of Official Plan defines Urban -Residential
which is defined as:

.lands that are primarily used for residential purposes and represent the existing and planned built -up areas within
the Urban Area Boundary. The predominant uses for lands designated Urban Residential shalinclude but not be
limited to; residential uses; neighbourhood commercial uses such as a convenience store, beauty salon, post office,
DQG GRFWRU V RIILFH DOO RI OLPLWHG VL]JH FHPHWHULHV SDUNV VFKRROV
locatedin UHVLGHQWLDO DUHDV

1 City of Port Colborne Official Plavailable online athttps://www.portcolborne.ca/en/businessand
development/resources/Documents/Planning/202{pdatedOfficiatPlanCOMPLETE.pdf
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The official plan also re quires buffering between industrial /employment areas and sensitive land uses as per
Section 3.10.1 of the Corporation of the City of Port Colborne Official Plan which states the following:

Buffering is required between industrial/employment area uses and sensitive land uses, such as residential, including
but not limited to, increased setbacks, berming, a high degree of landscaping, screening and fencing

2.2 Provincial Planning Statement 2024

Section 3.5.1 of the Provincial Planning Statement 20241 336 VWDWHY WKH IROORZLQJ

ODMRU IDFLOLWLHY DQG VHQVLWLYH ODQG XVHV VKDOO EH SODQQHG DQG Gt
minimize and mitigate any potential adverse effects from odour, noise and other contaminants, minimize risk to
public health and safety, and to ensure the long-term operational and economic viability of major facilities in
DFFRUGDQFH ZLWK SURYLQFLDO JXLGHOLQHVY VWDQGDUGY DQG SURFHGXUHYV

Section 3.5.2 of the PPS states the following:

:KHUH DYRLGDQFH LV QRW SRVVLEOH LQ DFFRUGDQFH ZLWK SR @drii\ SOD
viability of existing or planned industrial, manufacturing or other major facilities that are vulnerable to encroachment
by ensuring that the planning and development of proposed adjacent sensitive land uses is only permitted if potential
adverse affects to the proposed sensitive land use are minimized and mitigated, and potential impacts to industrial,
manufacturing or other major facilities a re minimized and mitigated in accordance with provincial guidelines,
standards and procedures.

Section 3.3.3 of the Provincial Planning Statement 2024 further states that:

1HZ GHYHORSPHQW SURSRVHG RQ DGMDFHQW ODQGV WR H[LVWLQJ RU SODQC
be compatible with, and supportive of, the long-term purposes of the corridor and should be designed to avoid, or
where avoidance is not possble, minimise and mitigate negative impacts on and adverse effects from the corridor
DQG WUDQVSRUWDWLRQ IDFLOLWLHV

Section 8.0 of the Provincial Planning Statement 2024 defines sensitive land uses as:

EXLOGLQJY DPHQLW\ DUHDV RU RXWGRRU VSDFHV ZKHUH URXWLQH RU QRU
times would experience one or more adverse effects from contaminant discharges generated by a nearby major
facility. Sensitive land uses may fe a part of the natural or built environment. Examples may include, but are not
OLPLWHG WR UHVLGHQFHVY GD\ FDUH FHQWUHY DQG HGXFDWLRQDO DQG KHD

2.3 Provincial Compatibility Guidelines

7KH 0 (& 3-skriés guidelines deal with land use compatibility in Ontario. The most relevant guideline in the present
case is D-6 (Compatibility between Industrial Facilities, —https://www.ontario.ca/page/d -6-compatibility -between -

industrial -facilities ). It provides a classification scheme for industries based their potential for emissions that could

cause adverse effects. The classification scheme is summarized in Table 1.

rwdi.com Page2



AIR QUALITY STUDY » ' ‘

543 MAIN STREET EAST & LANDS GENERALLY SOUTH OF KILLALY ROAD EAST, 896, 398, 442, 758 & A
806 KILLALY STREET EAST
RWDI # 2105514 .

March 5 , 2026

Table 1: Guideline D -6 Industry Classification Scheme

Small scale

Selfcontained

Packaged product

Low probability of fugitive emissions

Daytime operations only

Infrequent and/or low intensity outputs of noise, odour, dust, vibration

X X X X X X

Medium scale

Outdoor storage of wastes or materials

Periodic outputs of minor annoyance

Low probability of fugitive emissions

Shift operations

Frequent movement of products and/or heavy trucks during daytime

X X X X X X

Large scale

Outside storage of raw and finished products

Large production volumes

Continuous movement of products and employees during shift operations
Frequent outputs of major annoyance

High probability of fugitive emissions

X X X X X X

For each class of industry, the guideline provides an estimate of potential influence area and a minimum
recommended separation distance, which are setoutin  Table 2.

Table 2: Guideline D -6 Separation Distances

Industr . -~ . :
Potential Influence Area (M) Minimum Separation Distance (m)

| 70 20
Il 300 70
1 1000 300

Guideline D -6 recommends the following:

1. no sensitive land uses shall be permitted within the actual or potential influence areas of
Classl,llorll LQGXVWULDO ODQG XVHV ZLWKRXW HYLGHQFH WR VXEMWDQWLDW
Guideline D-6)

2. 1R LQFRPSDWLEOH GHYHORSPHQW RWKHU \R&lévelophkrd, Wifilling BhQMidediUHeG L Q 6 H
Areas VKRXOG RFFXU >ZLWKLQ WKH UHFRPPHQGHG PLQ&BEXd¢lindDEPUDWLRQ GL'
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3.

:KHQ D FKDQJH LQ ODQG XVH LV SURSRVHG >LQ DQ DUHD RI XUEDQ UHGHY
for either industrial or sensitive land use, less than the minimum separation distance  may be acceptable
subject to either the municipality or the proponent providing a justifying impact assessment (i.e., a use specific
evaluation of the industrial processes and the potential for off -site impacts on existing and proposed sensitive
ODQG XVHV OLWLJDWLRQ LV WKH NH\ WR GHDOLQJ ZLWK OHVV WKDQ WKH
4.10.3)

With respect to how separation distance should be measured, the guideline states that

Measurement shall normally be from the closest existing, committed and proposed property/lot line of the
LQGXVWULDO ODQG XVH WR WKH SURSHUW\ ORW OLQH RI WKH FORVHVW HJ

However, it does allow the measurement to include areas within the lot lines (on -site buffers) where site -

specific zoning or site plan control precludes the use of the area for a sensitive use in the case of the sensitive

land use, and for an activity that could create an adverse effect in the case of the industrial land use.

When dealing with vacant industrial lands, the guideline states that

Determination of the potential influence area shall be based upon a hypothetical worst -case scenario for which
WKH ]JRQH DUHD LV FRPPLWWHG

B METHODOLOGY

The tasks consisted of reviewing the following items:

X X X X X

x

The official plan and zoning by -laws for the surrounding area;

'"HYHORSPHQW SURSRVDOV SRVWHG RQ WKH &LW\ V ZHEVLWH IRU WKH VXUU
Published satellite imagery and street -based photography;

In-person site visit by RWDI personnel on September 14th, 2021 to confirm existing uses and operations;

Reviewing MECP Environmental Compliance Approval (ECA) and Environmental Sector and Activity Registry

(EASR) permits for existing industries within 1000 m of the subject lands;

B3HQGLQJ DSSOLFDWLRQV IRU DPHQGPHQW WR (&% V RI DQ\ PDMRU IDFLOLWL
(QYLURQPHQW DQG &OLPDWH &KDQJH &DQDGD V (&&& 1DWLRQDO 3ROOXWL
industries within 1000 m of the subject lands;

Guidelines D -1 (Land Use Compatibility) and D -6 (Compatibility between Industrial Uses) from the Ministry of

the Environment, Conservation and Parks (MECP);

Meteorological data for the study area

Reviewing Air Quality Impact Assessment Report for Port Colborne Quarries Inc  in December 2020 .

Any recent complaint history available from  the applicable MECP District Office to determine if there are any

air quality within the area.
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RWDI reviewed wind data from Niagara Central Dorothy Rungeling Airport , which is the nearest meteorological station
to the subject site that has the most recent climate records for the area . A summary of the frequency distribution of
winds over a period from 2006-2021 is shown in Figure 2. The wind directions in the figure refer to the direction from
which the wind blows, while the annual frequency of a given wind direction is shown as a distance radially from the

centre.

The dominant prevailing winds are westerly, west  -southwesterly winds (WSW) and followed by southwesterly winds
East southeasterly winds (ESE) and Southeasterly (SE) winds, as well as northeasterly winds are less frequent and each

only occupied 4% of the time .

Historically RWDI have contacted local MECP district offices regarding concerns and/or complaints related to air
quality and were advised that the MECP is unable to provide this information directly with such inquiries to be
GLUHFWHG YLD W Kedotlofdrnfarmatibn fFO))bHice. While complaint history for the area is a helpful tool
in the initial screening of industries, due to the length of time to complete the process, we did not consider this task
to be essential in completing the assessment  for this site.

B RESULTS

Seven (7) industrial facilities within 1000 m of the subject lands were identified through the review of satellite imagery ,
completion of the site visit, and the MECP ECA and EASR document search. Table A1 in Appendix A lists all the Class I,
I, and Ill industries within 300 m and Class Il and IlI industries within 2000 m of the subject lands. These facilities are
shown in Figure 3. Two (2) Class | industries beyond 300 m away were not documented as their potential influence

areas fall far short of the subject lands.

There are three (3) Class |l and two (2) Class 3 facilities within the study area whose respective D -6 assigned potential
influence areas of 70m and 1000m respectively overlap with the subject lands. These facilities are discussed in detalil

below.

J.T.L. Machine Limited 857 Reuter Road

The site is a medium scale industrial operation engaged in metal fabrication, welding, sand blasting and painting. The
facility yard is well-paved and has minimal outdoor storage; there are no indication s of any outdoor operations that
could result in fugitive dust or fugitive odour emissions. The facility has an environmental approval, ECA#0205-
9P7R4M, which requires emissions from the facility to be in compliance with MECP air quality benchmarks at its
property line and beyond.  Emissions from the faci lity appear to be directed to the atmosphere via low lying point
source exhausts. The approval for the facility indicates there is a painting operation utilizing 3.6 L per hour of paint.

This activity could generate odour emissions.  The site is located within 150m of existing residential which suggest s
that its actual influence area is less than 200m and any impacts of odour emissions are unlikely to extend to the
subject lands which are located at least 250m away. On this basis J.T.L Machine Limited is not expected to adversely
impact air quality at the subject lands and is considered compatible with them

rwdi.com Pages



AIR QUALITY STUDY » ' \

543 MAIN STREET EAST & LANDS GENERALLY SOUTH OF KILLALY ROAD EAST, 896, 398, 442, 758 & A
806 KILLALY STREET EAST
RWDI # 2105514 .

March 5 , 2026

Vale Canada Limited 187 Davis Street

The facility is a large metal refinery w ith significant industrial operations. An online review of news media reve aled
that the site has had numerous legal battles with concerned residents which have centered around contamination

related to the site s operations 2. A visit to the area surrounding the facility was conducted on September 1 4™, 2021.
During this visit no odour was observed in relation to the site, nor was any fugitive dust observed. A desktop review of
satellite imagery indicate s the presence of a tall stack.

7 KH | D F EQALiNdicatés the presence of scrubber exhausts serving numer ous process tanks. Emissions from the
facility's equipment are required to meet MECP air quality criteria at the property line and beyond. The facility also
appears to have an approved industrial non -hazardous waste disposal operation (landfill) located in the northern
section of its property . Based on it s scale and equipment the facility meets the criteria for a D -6 Class Il facility.
However, except for the landfill area, a Il industrial operations and related emission points at this facility are located
beyond the Class Il potential influence area of 1000m from the subject lands , with the tall stack located approximately
1600 m away . The proposed residential at the subject lands are houses and as such there are no elevated receptors

on site that would be impacted by emissions from such a tall stack. Therefore, significant air quality impacts from the
operations are not expected at the subject lands .

The northern portion of 9DOH V SUR S H UN \adtire @idfill ki@ ¥omplete with unpaved onsite roadways

Operations of vehicles on these unpaved roads and operations at the landfill have the potential to generate fugitive

dust and odours however, the landfill  area is located within 60m of existing residential  on Colborne Street . This

suggests that the actual influence area of the landfill is approximately 60m and as such is not expected to extend to

the closest section of the subjectlands GHVLJQDWHG DV /DQGV *Ki@hiH 6\ 0 8 H WRighNENbdated

approximately 480 m away. Based on the above, 9DOH V FXUUHQW LQGXVWULDO RSHUDWLRQV DQG
likely to impact air quality at the subject lands ; this site is considered to be compatible with the m.

It should be noted that the other two parcels that make up the subject lands: 543 Main Street East and 896 Killaly
Street East are located more than 1000 m away from the Vale property which is well outside of the D -6 Class Il
potential influence area.

Port Colborne Quarries  Inc - Hwy 140 & Concession 2

The facility is a large quarry operation which, as described in the 2020 Air Quality Impact Assessment 3 completed in
VXSSRUW RI D &DWHJRU\ &ODVV $ 4 Xapdldatiodpéh@aBed mDrobk-tilling LanH Qagtihg |
aggregate recovery, transfer and processing using rock crushers, screens, conveyors, a wash plant and other
equipment. The site can process up to 4500 tonnes of material per day and typically engages blasting rock  ata
frequency of 1 to 3 blasts per week. The site has unpaved onsite roadways with frequent vehicle traffic that

transports aggregate from blasting areas to  its onsite processing plant. The size and considerable outputs from this
facility indica te it is a D-6 Class 1l facility with the potential to emit considerable dust emissions. Odour is not
considered a concern from the operations.

The quarry site is generally bounded by Highway 140 to the west, Second Concession Road to the north, and Main
Street East to the South. The eastern portion of the site  extends approximately 400 to 790m east of Carl Road.

2Port Colborne Class Action Lawsuit Against Vale, Canada. Available ofittgsatejatlas.org/conflict/port-
colborneclassactionlawsuitagainstvale

3 Golder Associates Ltd. 20Zr Quality Impact Assessment Port Colborne Quarries Inc., Pit 3 Extension. Report
#1771656.
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As per the above-mentioned impact assessment (presented in Appendix B ), the quarry has 3 extraction pits, Pit 1,

Pit 2 and Pit 3, and has proposed extending its operation to lands east of Pit #3. The Pit 3 extension lands are

bounded by Second Concession Rd to the north and Highway 3 to the south 7KH HIWHQVLRQ V HDNWHUQ EF
proposed to extend approximately 400 to 790m east of Carl Road.

At present , blasting and extraction occurs at the rock faces in Pit 3 and proceeds in a west to east direction. Blasted
rock is loaded onto trucks and taken to the permanent processing plant in Pit 1.

The northern portion of the subject land to the immediate north of Main Street East and is in close proximity to the
quarry . This portion of the subject lands are separated by  a narrow strip of buffer lands with some trees that only
has a separation distance of only 25m between the quarry and the property line of the proposed development

These buffer areas could help in mitigat ing the impacts of any dusts generated at the quarry by some extent. In
addition, the block of the proposed development that is closest to the quarry is commercial use as shown in
Figure 1A, which separates the proposed residential uses away from the quarry for at least 260m. Itis
recommended that the fresh air intake s of air-conditioning systems of the commercial use should be installed at
locations farther away from the quarry as far as practicable. Furthermore, t here are also existing residential areas
located in closer proximity to the quarry that are located on Snider Road and on Berkley Avenue. These sites are
approximately 150m southeast and approximately 250m southwest respectively, of the emission generating
activities at the quarry. These separation distances indicate that the actual influence area of the quarry is likely to

be much less than a typical Class Ill D -6 potential influence area of 1000m.

As noted above, an Air Quality Impact Assessment was prepared for the quarry, related to a proposed expansion.
The report is presented in  Appendix B . RWDI conducted a high -level review of the methodology and assumptions
of the report and found it to be consistent with general practice, with no significant issues or concerns identified.

The assessment considered impacts of Total Suspended Particulate Matter (SPM), PM  -10, PM-2.5 and Crystalline
Silica at receptors along the quarry property boundary and at off site receptors. Contour plots of predicted
maximum contaminant concentrations were presented. The plots included the subject property. This assessment
indicates that particulate emissions exceed MECP benchmark s but that the exceedances occur in the immediate
vicinity of the T X D U prop¥rty line and not any where near the proposed residential areas at the subject lands.
Predicted impacts due to operations at PCQ are well below the relevant air quality benchmarks at all portions of the
proposed Master Plan lands, including the commercial lands north of Main Street East. The proposed development
is therefore compatible with  the operations at PCQ.

Therefore, the quarry is not expected to adversely impact air quality emissions at the subject lands given the
following:

1) the subject lands are located further away compared to existing residential

2) the proposed residential uses of the subject lands are separated from the emissions generating area at the
quarry by land buffers that are at least 260m deep; and,

3) WKH UHVXOWYV RI WKH IDFLOLW\ V PRGHOOLQJ daniclety \ihipelct3 xtehding tQ RW LQGL
the subject lands.

B CONCLUSIONS

From an air quality perspective, the subject lands are compatible with surrounding industrial uses and no
significant air quality impacts from adjacent and nearby industrial properties on the proposed
development are expected
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- Directional Distribution (%) of Winds in m/s (Blowing From)
Miagara Central Dorothy Rungeling Airport, (2006-2021)
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$SSHQGL[ $ /ILVW Rl 5HOHYDC 5:'—
0$-1 675((7 ($67 /$1'6 *(1(5%//< 6287+ 2) .—/$/< 523" ($67 —1$/< 675((7 ($ '"HFHPEHU WK

7DEOH $ SHOHYDQW 6LWHV :LWKLQ NP RI WKH 6XEMHFW /DQGV 6LWH

oDS _FR $335298/
IXPEH %86-1(66 130( $'5(66 &RPPHQW RQ 2SHUDWLRQV © &ODVVLILF
1800 (
&25325$7-21 2) 7+( &-7< 2) 3257 (/-=$%(7+ 675((7 &RPPXQLW\ 5BFUHDWLRQ 7KH VLWH LV D ZHOO FRQWDLQHG PHGLXP VFDOH QRQ LQGXVWULDO IDFLOLW\ XVHG IRU FRPPXQLWRUHFUHDWLRQ ZLWK QRODYEXYWULDO RXSXW )R
&2/%251( &HQWUH ZLWK DO5($65 ZDV GHVLJQDWHG &0DVV ZLWK UHVSHFW WR JXLGHOLQH '  7KH VLWH KDV WZR ($65V RQH IRU D VWDQGE\ JHQHUDWRU DQG DQRWKHU IRU D KHDW!
6WDQGE\ 3RZHU HPLVVLRQV IURP WKH HTXLSPHQW FRYHUHG XQGHU WKHVH DSSURYDOV DUH UHTXLUHG WR PHHW 0(&3 DLU TXDOLW\ EHQFKPDUNV DW WKH SURSHUW\ (
6\VWHP ($65 +HDWLQJ 7KH JHQHUDWRU LWVHOI DSSHDUV WR EH ORFDWHG RQ WKH VRXWK VLGH Rl WKH EXLOGLQJ DSSUR[LPDWHO\ P DZD\ IURP WKH VXEMHFW ODQGV 7K
6\WWHP IDFLOLW\ DUH XQOLNHO\ WR JHQHUDWH DQ\ IXJLWLYH GXVW RU IXJLWLYH RGRXU HPLVVLRQV - H SRWHQWLDO IRU IXJLWLYH GXVW LV YHU\ ORZ VLQ

DUH SDYHG KDYH JURXQG FRYHU DQG WKH DFLWLYLWLHV DW WKH VLWH DUH QRW OLNHO\ WR
WKH VXEMHFW ODQGV JLYHQ WKDW QR IXJLWLYH GXVW RU RGRXU LPSDFWV DUH DUH H[SHFWHG IURP DFWLYLWLHV DW WKH IDFLOLW\ DQG WKH VV
KHDWLQJ VIVWHP DUH UHTXLUHG WR PHHW 0(&3 DLU TXDOLW\ EHQFKPDUNV DW WKH SURSHUW\ OLQH DQG EH\RQG

- 7 |/ ODFKLQH /LPLWHG SHXWHU 5G +HDY\ BGGXVWULDDKMHWDH LV D PHGLXP VFDOH LQGXVWULDO RSHUDWLRQ HQJDJHG LQ PHWDO IDEULFDWLRQ ZHOGLRJ VDQG EODVWLQJ DRGDYVLLYQWLQJ 7KH IDFLOL)
IDEULFDWLRQ 6KRS ZLWK DQ KDV PLQLPDO RXWGRRU VWRUDJH WKHUH DUH QR LQGLFDWLRQ RI DQ\ RXWGRRU RSHUDWLRQV WKDW FRXOG UHVXOW LQ IXJLWLYH GXVW RU IXJLWLY|
(&% $-5 (PLVVLRQV IURP WKH IDFLOLW\ DSSHDU WR EH GLUHFWHG WR WKH DWPRVSKHUH YLD ORZ O\LQ

D SDLQWLQJ RSHUDWLRQV XWLOL]JLQJ / SHU KRXU Rl SDLQW 7KLV DFWLYLW\ FRXOG JHQHU
QHHG WR EH LQ FRPSOLDQFH ZLWK 0(&3 DLU TXDOLW\ EHQFKPDUNV DW LWV SURSHUW\ OLQH DQG EH\RQG 7KH VLWH LV ORFDWHG ZLWKLQ P RI H[L
ZKLFK VXJIJHVW WKDW LWV LQIOXHQFH DUHD LV OHVV WKDQ P DQG LV XQOLNHO\ WR H[WHQG WR WKH VXEMHFW ODQGV ZKLFK DUH ORFDWHG PXFK I

-07 3DUWQHUVKLS S5HXWHU 5G &RPPHUFLDO )RUDLGZFJ JDFLOLW\ LV D PHGLXP VFDOH LQGXVWULDO VLWH ZLWK JDV ILUHG ELOOHW KHDWLQJ IXUQDFHV GXMWMW FROOHFWLRQ HTXL&PBQW -B FRROLQJ WRZHU
5 * +ROGLQJV &RUS J)DFLOLW\ ZLWK DQ (&$ $-5 DVVRFLDWHG HTXLSPHQW 7KH IDFLOLW\ KDV DQ XQSDYHG \DUG ZLWK VRPH RXWGRRU VWRUDJH ZKLFK JLYHV LQGLFDWLRQ RI RQVLWH YHKLFOH WUDI

IRU QXLVDQFH GXVW HPLVVRLQV 7KH IDFLOLW\ DSSURYDO UHTXLUHV WKH LPSOHPHQWDWLRQ

GXVW LPSDFWV 7KH IDFLOLW\ V DSSURYDO UHTXLUHV FRPSOLDQFH ZLWK 0(&3 DLU TXDOLW\ EHQFKPDUNV DW WKH SURSHUW\ OLQH DQG EH\RQG 7K
DSSURYDO GRHV QRW KDYH DQ\ FRQGLWLRQV UHODWHG WR RGRXU ZKLFK JLYHV LQGLFDWLRQ WKDW WKH 0(&3 LV QRW FRQFHUQHG ZLWK RGRXU 7KH
DSSUR[LPDWHO\ P IURP H[LVWLQJ UHVLGHQWLDO ZKLFK VXJJHVW WKDW LWV DUHD RI LQIOXHQFH LV PXFK OHVV WKDQ WKH P LQIOXHQFH DUHD IF
IDFLOLW\ 7KH VXEMHFW ODQGV DUH ORFDWHG IXUWKHU DZD\

9DOH &DQDGD /LPLWHG -1&2 &95' —-1&2 "DMIANBW UHILQLQ 5<*7; 7KH IDFLOLW\ LV D ODUJH PHWDO UHILQHU\ ZKRVH (&$V LQGLFDWH WKH SUHVHQFH RI VFUXEE} <HV &0ODVV —-—
PXWLSOH (&$V IRU DL¥ DRG KDYH DQ DSSURYHG ZDVWH GLVSRVDO RSHUDWLRQ ODQGILOO RQ VLWH (PLVVLRQV IURP WK
2QH (&$ IRU D ODQGILDOIBLWH WKH SURSHUW\ OLQH DQG EH\RQG $00 LQGXVWULDO RSHUDWLRQV DQG UHODWHG HPLVVLRQ SRLQWY DW WKLV IDFLOLW\ DUH ORFDWHG EH\RQG P
56+ 7 7KHVH RSHUDWLRQV DUH IDU HQRXJK DZD\ WR QRW EH RI DQ\ FRQFHUQ ZLWK UHVSHFW WR WKH VXEMHFW ODQGV VLQFH WKH\ DUH ZHOO RXWVLGH RI
$ /IDQGILOOSRWHQWLDO LQIOXHQFH DUHD IRU D &0DVV ——- IDFLOLW\ 7KH DVVXPHG QRUWKHUQ HGJH Rl WKH ODQGILOO KRZHYHU LV DSSUR[LPDWHO\ P IURP !

KRZHYHU WKHUH LV H[LVWLQJ UHVLGHQWLDO ORFDWHG PXFK FORVHU DSSUR[LPDWHO\ P DZD\ ZKLFK VXJJHVWV WKDW WKH LQIOXHQFH RI WKH ODQ
OHVV WKDQ P DQG DV VXFK LV QRW H[SHFWHG WR H[WHQG WR WKH VXEMHFW ODQGV 7KH ODQGILOO LV IRU VROLG QRQ KDJDUGRXV LQGXVWULDO Z
SXWUHVFLEOHV

$0JRPD &HQWUDO &RUSRUDWLRQ &EKHVWQXW 6W 46B89% S5SHSDLBLVHGLY PHGLXP VFDOH LQGXVWULDO IDFLOLW\ WKDW HQJDJHV LQ PHWDO IDEULFDWLRQ ZHOGLQURFXWWLQJ PDFKLQLQEROMRONHQW FOHDQLQJ DEUI
ODLQWHQDQFH IDFLOLW\ ZLWK FRQVLVWYV RI VHYHUDO EXLOGLQJ ZLWK ORZ O\LQJ SRLQW VRXUFHV -W KDV D \DUG ZLWK VLJ
DQ (&$ $-5 WKHVH URDGZD\V ZLOO JHQHUDWH IXJLWLYH GXVW HPLVVLRQV 7KH IDFLOLW\ V DSSURYDO GRHV QRW UHTXLUH DQ\ VSHFLILF PHDVXUHV UHODWHG V

LQGLFDWHV WKDW WKH 0(&3 LV QRW FRQFHUQHG ZLWK RGRXU HPLVVLRQV IURP WKH VLWH $ GHVNWRS UHYLHZ RI WKH VLWH GLG QRW ILQG DQ\ HYL(
WKDW FRXOG UHVXOW LQ RGRXU HPLVVLRQV 7KH IDFLOLW\ V DSSURYDO UHTXLUHV HPLVVLRCQ

EH\RQG 7KH IDFLOLW\ LV ORFDWHG DSSUR[LPDWHO\ P WR H[LVWLQJ UHVLGHQWLDO ZKLFK VXJJHVWV LWV LQIOXHQFH DUHD LV ZHOO EHORZ WKDW R
&ODVV -— SRWHQWLDO LQIOXHQFH DUHD 7KH VXEMHFW ODQGV DUH ORFDWHG PXFK IXUWKHU DZD\ DQG WKH IDFLOLW\ V LQIOXHQFH DUHD LV QRW H]

3RUW &ROERUQH 4XDUULHV +Z\ 4XD&RQFHVVLRQ 1RQH $YDLODEOH 7KH IDFLOLW\ LV D ODUJH TXDUU\ RSHUDWLRQ WKDW HQJDJHV LQ URFN GULOOLQJ DQG ERDVWLQJ DJJUHJDWHEOBWRYHLH WUDQVIHU DQG
3RUW &ROERUQH 21/ . 9 VFUHHQV FRQYH\RUV D ZDVK SODQW DQG RWKHU HTXLSPHQW 7KH VLWH FDQ SURFHVV XSWFR
WR EODVWYV SHU ZHHN 7KH VLWH KDV SLWV 3LW 3LW DQG 3LW DQG KDV SURSRVHG H[WHQGLQJ LWV RSHUDWLRQ WR ODQGV HDVW RI 3LW
ODQGV DUH ERXQGHG E\ 6HFRQG &RQFHVVLRQ 56 WR WKH QRUWK +LJKZD\ WR WKH VRXWK DQG DSSUR[LPDWHO\ WR P HDVW RI &DUO URDG RQ

HQG 7KH VLWH KDV D SHUPDQHQW SURFHVVLQJ SODQW LQ 3LW $W SUHVHQW EODVWLQJ DC

HDVW GLUHFWLRQ %ODVWHG URFNV DUH ORDGHG RQWR WUXFNV DQG WDNHQ WR WKH SURFHVVLQJ SODQW LQ 3LW 7KH VLWH KOV XQSDYHG RQVLV
YHKLFOH WUDIILF WKDW WUDQVSRUWYV DJJUHJDWH IURP EODVWLQJ DUHDV WR WKH SURFHVVLQJ SODQW 2SHUDWLRQV DW WKH VLWH EODVWLQJ GU
WUDIILF RQ XQSDYHG URDGV DJJUHJDWH KDQGOLQJ SURFHVVLQJ DQG VWRUDJH UHVXOWYV LQ VLJQLILFDQW HPLVLVRQV G5HVLGHQWLDO DUHDV LQ WI
EXIIHU DUHDV EHWZHHQ WKHP DQG WKH TXDUU\ V RSHUDWLRQV WKDW UHVXOWV LQ D VHSDUDWLRQ GLVWDQFHV RI DW OHDVW P U PRUH 7KLV EX
KHOSLQJ PLWLJDWH WKH LPSDFWV RI GXVW JHQHUDWHG DW WKH TXDUU\ 7KH TXDUU\ KDV DV

LQ GLDPHWHU 30 30 DQG 6LOLFD HPLVVLRQV DW UHFHSWRUV DORQJ WKH SURSHUW\ OLQH DV ZHOO DV VRPH VHQVLWLYH RIIYLWH UHFHSWRUV
UHYHDOHG WKDW SDUWLFXODWH HPLVLVRQV H[FHHGHG 0(&3 EHQFKPDUNV EXW WKHVH H[FHHGDQFHV ZHUH LQ WKH LPPHGLDWH YLFLQLW\ Rl WKH SUR
QHDU SURSRVHG UHVLGHQWLDO DUHDV DW WKH VXEMHFW ODQGV

2QWDULR /WG 0DLQ 6W ( $XWRPRWLYHWSHHLQLVKIBQWH LV D VPDOO VFDOH DXWRPRWLYH UHILQLVKLQJ IDFLOLW\ )DFLOLW\ DSSHDUV WR EH ZHOO ARQWDLQHG ZLWK ORZ @Q@RVWEKDXVWV -W KDV Q
IDFLOLW\ ZLWK DQ (&$ $-5 RSHUDWLRQV WKDW FDQ JHQHUDWH IXJLWLYH GXVW DQG RU IXJLWLYH RGRXU HPLVVRLQV )DFLOLW\ V DSSURYDO LQGLFDWHV D SDLQWLQJ RSHUDWLI
KRXU Rl VROYHQW DQG ZDWHUEDVHG FRDWLQJV DQG UHTXLUHV FRPSOLDQFH ZLWK 0(&3 DLU T
PD\ JHQHUDWH VRPH RGRXU HPLVVLRQV 7KH IDFLOLW\ LV ORFDWHG DSSUR[LPDWHO\ P IURF H[LVWLQJ UHVLGHQWLDO 7KLV SUR[LPLW\ LQGLFDWH
LQIOXHQFH DUHD LV OLNHO\ FORVH WR P DQG LV XQOLNHO\ WR H[WHQG WR WKH VXEMHFW ODQGV ORFDWHG IXUWKHU DZD\
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Y)LIXUH )DFLOLW\ /RFDWLRQ 30DQ

)LIXUH $PELHQW $LU 4XDOLW\ ORQLWRULQJ 6WDWLRQYV
J)LJXUHY ¢ 'LVSHUVLRQ ORGHOOLQJ 30DQ

)LIXUH 3LW ([WHQVLRQ ([WUDFWLRQ 3KDVLQJ

J)LIXUH $LU 4XDOLW\ 'LVSHUVLRQ ORGHOOLQJ 5HFHSWRUYV

$33(1',&(6

$33(1',; $

6RXUFH 6XPPDU\ 7DEOHV
$33(1',; %

&RQWRXU 30RWYV
$33(1',; &

&XUULFXOD 9LWDH
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*ROGHU $VVRFLDWHYVY /WG *ROGHU ZDV UHWDLQHG E\ 3RUW &ROERUQH 4XD
&RQVWUXFWLRQ ,QF 5DQNLQ WR FRPSOHWH DQ DLU TXDOLW\ LPSDFW DVV
SRUW &ROERUQH 4XDU legoy R ClaxsS'S’ Ruay Bel@nwDWéter license application under the
$JIJUHIJDWH 5HVRXUFHY $FW $53%

7KH SUHSDUDWLRQ RI D GHWDLOHG DLU TXDOLW\ DVVHVVPHQW LV QRW W\SL
DLU TXDOLW\ DVVHVVPHQW LV D UHTXLUHPHQW RI WKH IROORZLQJ

m 3URYLQFLDO 3ROLF\ 6WDWHPODOWQLQ3IREMEHU WKH

m 5HJLRQ RI 1LDJDUD 2IILFLDO 30DQ SROLF\ & DQG

m &LW\ RI 3BRUW &ROERUQH 2IILFLDO 30DQ SROLF\

7KH DLU TXDOLW\ DVVHVVPHQW KDV EHHQ FRPSOHWHG WR DFKLHYH WKH IRC
m FKDUDFWHUL]H WKH H[LVWLQJ DLU TXDOLW\ LQ WKH VXUURXQGLQJ DUHD
= HVWLPDWH WKH HPLVVLRQV IURP FXUUHQW DQG IXWXUH TXDUU\ RSHUDW

= SUHGLFW WKH LPSDFW RI WKH FXUUHQW DQG SURSRVHG TXDUU\ HIWHQVL
PRGHOOLQJ DQG

] UHFRPPHQG EHVW PDQDJHPHQW SUDFWLFHV WR KHOS PLWLJDWH WKH SR

For the purpose of this report, the term “Facility” is used to describe the total area owned by PCQ which includes
WKH H[LVWLQJ TXDUU\ DQG WKH DUHD WKDW LV SURSRDHGORW\ORFB Q/\.R@J 3X

J)DFLOLW\ '"HVFULSWLRQ

7KH HILVWLQJ 3RUW &ROERUQH 4XDUU\ LV ORFDWHG LQ WKH &LW\ RI 3BRUW &
1LDJDUD 7KH H[LVWLQJ TXDUU\ 3LW 3LW DQG 3LW LV ERXQGHG E\ 6HI
+LIJKZD\ WR WKH ZHVW O0ODLQ 6WUHHW (DVW +LJKZD\ WR WKH VRXWK D
HDVW )LJXUH &XUUHQW RSHUDWLRQVY DW WKH TXDUU\ LQFOXGH H[WUDF
HIWUDFWHG PDWHULDO LV SURFHVVHG XVLQJ D SHUPDQHQW SURFHVVLQJ SC
LQFOXGHYV FUXVKHUV VFUHHQV FRQYH\RUV DQG D ZDVK SODQW 'ULOOLQ
RI WKH TXbDUUu\ WR H{[WUDFW PDWHULDO ZKLFK LV WKHQ WUDQVSRUWHG IUR
KDXO WUXFNV

7KH SURSRVHG H[WHQVLRQ 3LW ([WHQVLRQ LV VLWXDWHG GLUHFWO\ HDV'
6HFRQG &RQFHVVLRQ 5RDG WR WKH QRUWK DQG +LJKZD\ WR WKH VRXWK D!
HDVW RI &DUO 5RDG 7KH 3LW ([WHQVLRQ LV ORFDWHG LQ 3DUW RI /RWYV
+XPEHUVWRQH 7RZQVKLS 5HJLRQDO OXQLFLSDOLW\ RI 1LDJDUD DQG FR
7KH SURSHUW\ LV ERUGHUHG E\ 6HFRQG &RQFHVVLRQ 5RDG WR WKH QRUWK
SRUW &ROERUQH TXDUU\ WR WKH ZHVW DQG DJULFXOWXUDO ILHOGY DQG OL¢

&XUUHQW RSHUDWLRQV DW )DFLOLW\ LQFOXGH H[WUDFWLRQ SURFHVVLQJ D
HIWUDFW PDWHULDO 7KH HWUDFWHG PDWHULDO LV WUDQVSRUWHG IURP W
DQG ZDVK SODQW ORFDWHG LQ 3LW URFHVVHG PDWHULDO LV VWRUHG L(

G coLpEH
.|
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2SHUDWLQJ 6FKHGXOH

21l VLWH VKLSSLQJ bQG UHODWHG PDWHULDO KDQGOLQJ DFWLYLWLHV RFFXI
WR )ULGD\ %ODVWLQJ RFFXUV XS WR WKUHH WLPHV SHU ZHHN EHWZHHQ WI
1RYHPEHU ([WUDFWLRQ DQG SURFHVVLQJ RFFXUV IURP ODUFK WKURXJK PL(
ORQGD\ WR )ULGD\ DQG RQ 6DWXUGD\V IURP -XQH WKURXJK $XJXVW

,QGLFDWRU &RPSRXQGYV

7KLY DLU TXDOLW\ DVVHVVPHQW IRFXVHV RQ SUHGLFWLQJ FKDQJHV LQ WKH
&$&YV 7TKHVH FRPSRXQGYVY DUH JHQHUDOO\ LQGLFDWLYH RI DLU TXDOLW\ D
7KH LQGLFDWRU FRPSRXQGV IRU TXDUU\ DFWLYLWLHYV IDOO LQWR WZR FDWF

m SDUWLFXODWHX?SOMWWEHIG SDUWLFXODWH PDWWHU 630 SDUWLFOHV QRPI
30 DQG SDUWLFOHV QRPLQDOO\ VPDOOHU WKDQ —P LQ GLDPHWHU

m FU\WWDOOLQ@Y \DLOLFPWLRO®RE! 30
m FRPEXVWLRQ QDWWWRJHQ GLR[KGBKX® GLR[LGH 62 DQG FDUERQ PRQR]J[L

,Q DGGLWLRQ WR WKH FRPSRXQG\Z D\ \DWNE DERYMWLRJRGHV2LW ZLOO EH XVF
FRQFHQWUDWLRQV IURP WKH SUHGIRRQVFH® \QUNWRROY RPIEBHI12Y QRW HPLWW
DWPRVSKHUH EXW LV DVVRFLDWH® (B3WK WKH UHDFWLRQ RI 12

$SSOLFDEOH *XLGHOLQHYV

7KH UHOHYDQW DLU TXDOLW\ FULWHULD XVHG IRU DVVHVVLQJ WKH DLU TXD(
FULWHULD DQG IHGHUDO VWDQGDUGY DQG REMHFWLYHYV ZKHUH SURYLQFLDC
RI WKH (QYLURQPHQW &RQVHUYDWLRQ DQG 3DUNV 0(&3 KDV VHW JXLGHOL
ZKLFK DUH VXPRDOWbBABbieDAIr Quality Criteria  $$4& GRFXPHQW 0(&3 7TKH 2QW
$$4&V DUH FKDUDFWHUL]J]HG DV GHVLUDEOH DPELHQW DLU FRQFHQWUDWLRQ!'
I[UHTXHQWO\ H[FHHGHG DW YDULRXV ORFDWLRQV DFURVYV 2QWDULR GXH WR
EXW UHSUHVHQW DQ LQGLFDWRU RI JRRG DLU TXDOLW\ 7KH 2QWDULR $%$4&
HQYLURQPHQWDO DVVHVVPHQWY VWXGLHV XVLQJ DPELHQW DLU PRQLWRULC
FRPPXQLW\ RU DFURVV WKH SURYLQFH 0(&3

7KHUH DUH WZR VHWV RI IHGHUDO REMHFWLYHY DQG FULWHULD WKH 1DWLF
WKH &DQDGLDQ $PELHQW $LU 4XDOLW\ 6WDQGDUGV &$%$46V IRUPHUO\ 1DW
1$%46 6LPLODU WR WKH 2QWDULR $$4&V WKH 1$$42V DUH EHQFKPDUNV W
PDQDIJHPHQW RQ D UHJLRQDO VFDOH DQG SURYLGH JRDOV IRU RXWGRRU DL
HOQYLURQPHQW RU DHVWKHWLF SURSHUWLHV RI WKH HQYLURQPHQW &&0(
WKH IROORZLQJ OHYHOV RI 1$%$42V +HDOWK &DQDGD

= WKH PD[LRXPUDBBMHO GHILQHV WKH ORQJ WHUP JRDO IRU DLU TXDOLW\ I
GHJUDGDWLRQ SROLF\ IRU XQSROOXWHG SDUWV Rl WKH FRXQWU\ DQG IR
WHFKQRORJ\ DQG

m WKH PD[I$FXP SWDHYMHO LV LOWHQGHG WR SURYLGH DGHTXDWH SURWHFW
ZDWHU YHJHWDWLRQ PDWHULDOV DQLPDOV YLVLELOLW\ SHUVRQDO FF

. |
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7KH &$$46V KDYH EHHQ GHY RORIHE DX@ CHYLWREP HQ W& 83 UIRWGH EQWE 8 R GH W
VWDQGDUGY RREGH QG MR EH LPSOHPHQWHG E\ JLNH WKH 2QWDULR $
QRW UHJXODWRU\ OLPLWYV DQG DUH X\CHXG DR/ RXDHW LHR[E D ® G R U JAXME H R U &350 (
&$$46V DUH EDVHG RQ WKH ORQJ WHUP DYHUDJHV RI PHDVXUHPHQW GDWD G

$ VXPPDU\ RI WKH DSSOLFDEOH 2QWDULR DQG IHGHUDO REMHFWLYHV DQG F
WKLY DVVHVVPHQW DUH OLVWHG LQ 7DEOH 8QOHVV RWKHUZLVH QRWHG |
IHGHUDO FULWHULD WKH ORZHU RI WKH WZR ZLOO EH XVHG IRU WKLV DVVH
DUH QRW FXUUHQWO\ LQ HIIHFW WKH SURYLQFLDO FULWHULD LV DOVR XVHC

7TDEOH 2QWDULR DQG &DQDGLDQ 5HIXODWRU\ $LU 4XDOLW\ 2EMHFWLYHV L

0 D &DOD D RODO $P
. . $ P O $ P 0 AXDO 6 D O % 2
&RP ®, O P = A D O / D O P 8
Obf 0 D O D P
5 5 D E DE O
+R XU — —
6306
$QQXD H —
30 + R X U I — — —
+R X U J J K — —
30
$QQXD — K — —
&U\WWDOOI +RXL . . .
—P
L N
+R XU Ss[
12 +R X U L — —
$QQXD — SSH
+R XU SSE
62 + R X U —
$QQXD SSE
+R XU —
&2
+R XU —
0(&3
&$$46 SXEOLVKHG LQ WKH &DQDGD *D]JHWWH 9ROXPH 1R 0D\ )LQDO VWDQGDU
&&0(
630 LQ 2QWDULR LV GHILQHG DV 6XVSHQGHG 3DUWLFXODWH ODWWHU —P GLDPHWHU

*HRPHWULF PHDQ

,QWHULP $$4& DQG LV SURYLGHG DV D JXLGH IRU GHFLVLRQ PDNLQJ 0(&3

&RPSOLDQFH LV EDVHG RQ WKH WK SHUFHQWLOH RI WKH DQQXDO PRQLWRUHG GDWD DYHU
3KDVH LQ GDWH IRU VWDQGDUG LV

6WDQGDUG LV IRU QLWURJHQ R[LGHV 12; EXW LV EDVHG RQ WKH KHDOWK HIIHFWV RI 12

&DQDGLDQ DPELHQW DLU TXDOLW\ VWDQGDUG IRU 12 LV HIIHFWLYH IURP 6WDQGDUGYV
—J P XVLQJ D UHIHUHQFH WHPSHUDWXUH RI f& DQG SUHVVXUH RIT DWPRVSKHUH DWP 7
DYHUDJH RI WKH DQQXDO WK SHUFHQWLOH RI WKH GDLO\ PD[LPXP KRXU DYHUDJH FRQFHQ
N 7KH SSE vWDQGDUG IRU 62 LV HIIHFWLYH IURP WKH FXUUHQW VWDQGDUG LV SSE 7
DYHUDJH RI WKH DQQXDO WK SHUFHQWLOH RI WKH GDLO\ PD[LPXP KRXU DYHUDJH FRQFHQ

G coLDER

Ir XS T"IOmTMO
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7KH H[LVWLQJ DLU TXDOLW\ LQ WKH DUHD DURXQG WKH )DFLOLW\ FDQ EH GH
PRQLWRULQJ GDWD LQ WKH YLFLQLW\ 7KH H[LVWLQJ DLU TXDOLW\ LQFOXG'
RI WKH 3LW ([WHQVLRQ 2WKHU H[LVWLQJ VRXUFHV LQFOXGH LQGXVWULDC
SROOXWLRQ VPDOO UHJLRQDO VRXUFHYV DQG ODUJH LQGXVWULDO VRXUFHV

ORQLWRULQJ 'DWD

7KH H[LVWLQJ DLU TXDOLW\ ZzDV FKDUDFWHUL]HG XVLQJ REVHUYDWLRQV IUR
(&&& 1DWLRQDO $LU 3ROOXWLRQ 6XUYHLOODQFH 1HWZRUN 1$36 DLU TXDC
ORQLWRULQJ VWDWLRQV DUH W\SLFDOO\ VLWHG LQ ORFDWLRQV ZKHUH WKH!I
SRSXODWLRQ FHQWUHYV WKHUHIRUH WKHUH DUH QR ORFDWLRQV LQ WKH LPI
VRPH GLVWDQFH DZD\ ZHUH XVHG

7KH UHODWLYH ORFDWLRQV RI HDFK RI WKH DLU PRQLWRULQJ VWDWLRQV FF
VXPPDUL]JHG LQ 7DEOH DQG SUHVHQWHG RQ )LIJXUH $PELHQW $LU 4XDOL
LQFOXGHVY WKH PRQLWRULQJ GDWD WKDW LV DYDLODEOH IURP HDFK VWDWL|

7TDEOH /IRFDWLRQ RI $LU ORQLWRULQJ 6WDWLRQV

'LVWDQ
WR WKk 3UHGRPLQ ORQLWRULC

1$36 /IDWLW)

6WDWL  $GGUHVN 6WDW ~ DQG = \ppi oL :LQG 'LUHF  $YDLODE
: /IRQILW:
NP
6W $UJ\OH 1IRUWKZHVW 30 12 12
&DWKD(| &UHVFHQW JHQHUDOO\| 2
GRZQZLQG
6LPFRH| ([SHULPHQ HVW JHQH|30 12 12
)DUP XSZLQG 62 2
+DPLOW (0JLQ .HO IRUWKZHVW 30 12 12
JHQHUDOO\| 62 &2 2

'DWD ZDV QRW DYDLODEOH IRU WKH \HDU IRU WKH 6W &DWKDULQHV VWDWLRQ WKHUHIR
DVVHVVPHQW

7KHUH DUH QR PRQLWRULQJ GDWD DKRZPDEOHDI@ HBHM. POEH3I®RI WKH 630 DQ
FRQFHQWUDWLRQV FDQ EH FDOFXOMPWBGWRR PQW KD B/\OD L @ BiE RHOBOYDQIDGH. O |
ORFDWLRQV DUH IRXQG WR EHFRERNWW U CRW WRKQY IDQG DERXW RI WKH 630
DO %\ DSSO\LQJ WKLV UDWLR LW ZDV SR VAREPHQWR BIW IR G D WRIUWKHKIH
VWDWLRQV
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7KH DLU IORZ LQWR WKH )DFLOLW\ LV SUHGRPLQDQWO\ IURP WKH VRXWKZHYV
ORFDWHG WKH 6W &DWKDULQHVY VWDWLRQ 7KLV VWDWLRQ LV JHQHUDOO\ (
UHSUHVHQWDWLYH VWDWLRQ RI WKH DUHD GXH WR SUR[LPLW\ WR WKH )DFL
PRQLWRUHG DW WKLV VWDWLRQ 7KH 6LPFRH VWDWLRQ KDV 62 GDWD DQG
VWDWLRQ LV ORFDWHG DSSUR[LPDWHO\ NP DzD\ $OWKRXJIK WKH +DPLOW
6LPFRH 6WDWLRQ WKH DLU TXDOLW\ PRQLWRULQJ GDWD IURP WKH 6LPFRH \
LQ WKH DUHD RI WKH )DFLOLW\ JLYHQ LWV VXUURXQGLQJ ODQG XVH ZKLFK L
IDFLOLWLHV &2 LV QRW PRQLWRUHG DW WKH 6W &DWKDULQHV RU WKH 6LP
LQ WKH SURYLQFH RYHU WKH SDVW WHQ \HDUV 0(&3 D WKHUH DUH IHZ
FORVHVW VWDWLRQ WR WKH )DFLOLW\ ZLWK PRQLWRULQJ GDWD IRU &2 LV W

7TDEOH VXPPDUL]JHVY PRQLWRULQJ GDWD IRU WKH \HDUYV WKURXJK WK
7TKH WK SHUFHQWLOH RI WKH KRXU KRXU DQG KRXU PHDVXUHPHQWYV
DLU TXDOLW\ YDOXH ZKHQ FRQGXFWLQJ DQ LPSDFW DVVHVVPHQW DQG WKH |
EDFNJURXQG OHYHOV $OEHUWD (QYLURQPHQW WKHUHIRUH 7DEOH SUR

7TDEOH 6XPPDU\ RI $LU 4XDOLW\ 6WDWLRQ 'DWD

&RQFHQWUDWLRQ —J Pi

$YHUDJ $VVHVVPHC(

,QGLFDYV
SHULRI  &ULWHULD gy gDpwKL  6LPFRH +DPLOWF
KR XU —
630
$QQXD|O —
30 KRXU —
KR XU E _
30
$QQXD|0 e —
+RXU _
12 ° +RXU —
$QQXD|0 —
+RXU — _
62 © +RXU — _
$QQXD|0 — —
+RXU — -
&2 °
+RXU — -
2 0D +RXU — _

D 'DWD PHDVXUHG LQ SDUWV SHU ELOOLRQ SSE RU SDUWV SHU PLOOLRQ SSP ZHUH FRQYH
f& DQG RQH DWPRVSKHUH RI SUHVVXUH

E 1R GDWD zZDV DYDLODEOH DW WKH 6W &DWKDULQHV VWDWLRQ IRU KHQFH WKH GDWD IF

G coLDER
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,QGXVWULDO (PLVVLRQV 6RXUFHYV

7TKHUH DUH HLJKW LQGXVWULDO IDFLOLWLHV WKDW UHSRUWHG &%$&V WR WK}

NP UDGLXV RI WKH )DFLOLW\ LQ (&&& 21 WKRVH HLJKW IDFLOLWLH
ZLWK WKH )DFLOLW\ 7KH UHSRUWHG GDWD LV WKH PRVW UHFHQW GDWD
EHHQ ILQDOL]HG 5HSRUWLQJ IDFLOLWLHY DQG HPLVVLRQ WRWDOV DUH VXF
WKH ORFDO DLU TXDOLW\ DQG WKH FRQVLGHUDWLRQ RI FXPXODWLYH HIITHFW
LQGXVWULDO VRXUFHV RI DLU HPLVVLRQV ORFDWHG FORVH WR WKH )DFLOLYV
PRQLWRULQJ VWDWLRQV UHIHUHQFHG DERYH 7KHUHIRUH WKH PRQLWRULQ
UHSUHVHQWDWLRQ RI WKH H[LVWLQJ DLU TXDOLW\ LQ WKH DUHD RI WKH )DF

7TDEOH $LU 5HOHDVHV IRU ,QGXVWU\ ZLWKLQ NP RI WKH )DFLOLW\

5HOHDVHV WR $LU

LVWD( 'LUHFW WRQ

&RPSDQ\ 11 6LWH 1DF WR W IURP W
AL G ; &2 630 30 | 30

,07 3DUWQHURUJH 'LYLVLRQ vgiﬁng4DV‘ _ _ _

9DOH &DQIDGRUW &ROERUQH 6RXWH

/ILPLWHG 5HILQH U\ VRXWKZHVW
. $'0 $JUL
$5€§vth GXVWULHV $'0 BRXWK . _
&RPSDQ\étoOLQJ&R 3RUWVRXWKZHVW
&ROERUQH
-XQJEXQ]ODXKHWIEXQ]ODXHU 1RUWK _
&DQDGD ,QF&DQDGD ,|QF QRUWKEZHVW

7TRWDO )DFLOLWLHV ZLWKLQ NP —

2QWDULR 7RWDO

(PLVVLRQV IURP )DFLOLWLHV ZLWKLQ NP DV D SBHUFHQWDJH RI
2QWDULR 7RWDO
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6 XPPDU\ RI ([LVWLQJ $LU 4XDOLW\

7DEOH VXPPDUL]JHV WKH H[LVWLQJ DLU TXDOLW\ LQ WKH DUHD VXUURXQGL
PRGHOOLQJ SUHGLFWLRQV DV SDUW RI WKH DLU TXDOLW\ LPSDFWV DVVHVVF
KRXU PHDVXUHPHQWY DUH W\SLFDOO\ XVHG WR UHSUHVHQW WKH H[LVWLQ
DVVHVVPHQW DQG WKH DQQXDO DYHUDJH FRQFHQWUDWLRQ LV XVHG IRU DQ
WKHUHIRUH 7DEOH SURYLGHV WKHVH YDOXHV 7KH 6W &DWKDULQHV \
ORFDWHG NP GRZQZLQG RI WKH )DFLOLW\ 'XH WR SUR[LPLW\ DQG JHQHUTL
&DWKDULQHV VWDWLRQ LV FRQVLGHUHG WKH PRVW UHSUHVHQWDWLYH RI W
XVHG IRU LQGLFDWRU FRPSRXQGY PRQLWRUHG DW WKDW VWDWLRQ ORQLW
LV PRUH UHSUHVHQWDWLYH RI DLU TXDOLW\ LQ WKH DUHD RI WKH )DFLOLW\
LQIOXHQFHV WKDQ WKH +DPLOWRQ VWDWLRQ 7KH &2 GDWD IURP +DPLOWRC
H[LVWLQJ DLU TXDOLW\ VLQFH WKH 6W &DWKDULQHYV DQG 6LPFRH VWDWLRQ\
FU\WWDOOLQH VLOLFD FRQFHQWUDWLRQV ZHUH HVWLPDWHG DV Rl WKH HJ

7TDEOH ([LVWLQJ $LU 4XDOLW\ &RQFHQWUDWLRQV

$VVHVVPHQW $LU 4XDOLW
.QGLFDWRU $YHUDJLQJ 3HL _J Ph &RQFHQWUDWL|
KRXU
630
$QQXDO
30 KRXU
KRXU
30
$QQXDO
&UHHMPSOLQH VLOLFD+RXU
+R XU
12 +R XU
$QQXDO
+R XU
62 +R XU
$QQXDO
+R XU
&2
+R XU
2 +R XU —
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7KH )DFLOLW\ LV DQ DFWLYH TXDUU\ WKDW FDQ SURFHVV XS WR WRQQH'
ZHHN SURGXFH DSSUR[LPDWHO\ WR WKRXVDQG WRQQHV RI DJJUHJDWH
DJJUHJDWH IURP WKH ZRUNLQJ IDFH RI 3LW LQWR KDXO WUXFNV ZKLFK WUI
7KH KDXO WUXFNV WUDYHO DORQJ KDXO URDGV ZLWKLQ WKH )DFLOLW\ SUR S
3LW $JIJUHIJDWH LV SURFHVVHG ILUVW WKURXJK WKH FUXVKLQJ SODQW Z|
ZDVK SObQW )LQLVKHG PDWHULDOV DUH VWRUHG LQ VWRFNSLOHV EHIRUH
HTXLSPHQW LQFOXGH GLHVHO GHZDWHULQJ SXPSV )LIJXUHV D WR H LOOX)\
([ WHQVLRQ SKDVHYV

$FWLYLWLHV RFFXU ORQGD\ WR JULGD\ IRU DSSUR[LPDWHO\ KRXUV SHU G|
VHDVRQ -XQH -XO\ DQG $XJXVW WKH )DFLOLW\ PD\ RSHUDWH RQ 6DWXUGD
QRW WDNH SODFH RQ ZHHNHQGV 6KLSSLQJ FDQ RFFXU \HDU URXQG EXW W
DFWLYLWLHV LQ WKH PRQWKV RI -DQXDU\ DQG )HEUXDU\

(IWUDFWLRQ 3KDVLQJ

'XULQJ WKH 3LW ([WHQVLRQ WKH TXDUU\ H[SDQVLRQ ZLOO EHJLQ IURP WKI
GXULQJ 3KDVH UH+HILWR JIWKQNLRQ ([WUDFWLRQ 3KDVLQJ 8SRQ UHDFK
DW OLOOHU 5RDG WKH H[SDQVLRQ ZLOO UHWXUQ WR WKH HGJH RI WKH H[LV
GXULQJ 3KDVH 3KDVH ZLOO EH HI[WUDFWHG IURP VRXWK WR QRUWK SURT

3&4 LV SODQQLQJ WR UHORFDWH WKH FUXVKLQJ SODQW DQG ZDVK SODQW W
H[SDQVLRQ SKDVHV ZDV FDUULHG RXW DVVXPLQJ WKH FUXVKLQJ SODQW DQ
UHVXOWV LQ WKH PD[LPXP GLVWDQFH EHWZHHQ WKH H[WUDFWLRQ DUHD DQ¢
LQ WKH ORQJHVW KDXO URDG OHQJWKV IRU HPLVVLRQ UDWH HVWLPDWHYV DC
FRQVHUYDWLYH ZRUVW FDVH VFHQDULR

(PLVVLRQ UDWH HVWLPDWHY DUH SURYLGHG EHORZ IRU HDFK RI WKH PDLQ +
&UXVKLQJ 30DQW
7KH FUXVKLQJ SODQW FDQ SURFHVV XS WR WRQQHV RI PDWHULDO SHU ¢

(PLVVLRQ IDFWRUV IRU 630 DQG 30 ZHUH REWDLQHG +UKRWPX¥K KIS MIRQEKDS
SURFHVVLQJ 7DEOH 8 6 (3% &RQWUROOHG HPLVVLRQ IDFWRUYV
HPLVVLRQ IDFWRUV ZHUH QRW DYDLODEOH D FRQWURO HIILFLHQF\ ZzDV DSS

7KH IROORZLQJ HTXDWLRQ ZDV XVHG WR HVWLPDWH WKH GDLO\ HPLVVLRQ U

. - g o kg . tonne .
Daily Emission Rate [g] = Emission Factor [M_g] X Daily Throughput [ day ] X Conversion Factors

'‘DLO\ HPLVVLRQ UDWHV ZHUH FRQYHUWHG WR KRXUO\ HPLVVLRQ UDWHV XVL
D VDPSOH FDOFXODWLRQ IRU WKH PD[LPXP KRXUO\ 630 HPLVVLRQ UDWH IURI

Hourly SPM Emission Rate = 0.000008 — x 4500 _n0eS , 10008 1day  1hr
oury fission Rate = 5. Mg day  1kg 10hr  3,600s

ER = 1.00E — 03 g/ s

. |
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:DVK 30DQW
1R HPLVVLRQV DUH H[SHFWHG DV PDWHULDO SURFHVVHG LQ WKH ZDVK SODQ

6WRFNSLOHYV

ODWHULDO LV VWRUHG LQ VWRFNSLOHYV DIWHU SURFHVVLQJ 7KH 86 (3% $3
2SHQ )XJLWLYH 'XVW 6RXUFH (3% 6HSWHPEHU 3DJH ZHUH X
GXVW HPLVVLRQV DVVRFLDWHG ZLWK WKH VWRUDJH SLOHV 7KH IROORZLQJ
GHWHUPLQLQJ WKH HPLVVLRQ IDFWRUV IRU PDWHULDO KDQGOLQJ

s f
EF =19 x (—) X (—) X scaling factor X (1 — control ef ficiency)

1.5 15

"KHUH

O SDUWLFXODWH HPLVVLRQ IDFWRU NJ KD GD\

\% VLOW ORDGLQJ

I SHUFHQW RI WLPH WKH ZLQG VSHHG LV JUHDWHU WKDQ PV

6FDOLQJ IDFWRU D SDUWLFOH VL]H PXOWLSOLHU IRU SDUWLFXODWH [

&RQWURO HIILFLHQF\ UHGXFWLRQ RI IXJLWLYH GXVW HPLVVLRQV GXt
7KH HPLVVLRQ UDWH LV D IXQFWLRQ RI ZLQG VSHHG DQG WKH HTXDWLRQ D'
ZKHQ WKH ZLQG VSHHG LV ORZHU WKDQ PV NP K 7KH SHUFHQW RI \
PV ZDV REWDLQHG IURP WKH 0(&3 SUH SURFHVVHG PHWHRURORJLFDO

GLVSHUVLRQ PRGHOOLQJ DVVHVVPHQW

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH 630 HPLVVLRQ IDFWRU

VWRFNSLOHV 7KH VLOW FRQWHQW IRU OLPHVWRQH SURGXFWV RI IURP |
ZDV XVHG
3.9 16.52
EF=1.9><(E>><<T)><1
kg
EF:5.441ha_—¢ay

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH 630 HPLVVLRQ UDWH IF
REWDLQHG IURP WKH :HVWHUQ 5HJLRQDO $LU 3DUWQHUVKLS )XJLWLYH "X
VHOHFWHG WR UHSUHVHQW WKH LPSOHPHQWDWLRQ RI D IXJLWLYH GXVW EH

1ha 1hr 1,000g 1day

ER=EF XA X X X X
10,000 m? ~ 3,600s = 1kg . 24hr

(1 — control efficiency)

:KHUH
() SDUWLFXODWH HPLVVLRQ IDFWRU NJ KD GD\
$ HISRVHG DUHD P
&RQWURO HIILFLHQF\ UHGXFWLRQ RI IXJLWLYH GXVW HPLVVLRQV GXH




"HFHPEHU

k 1ha 1hr 1,000 1da
& x 347 m? x 8 y

ER = 5.441-—0 10,000m? * 3,600s « 1kg  24hr

x (1 —-75%)

ER=545E—-04g/s

7KH HPLVVLRQ UDWHV RI 30 DQG 30 ZHUH FDOFXODWHG DV SUHVHQWHG L
$3 &KDSWHU ,QGXVWULDO :LQG (URVLRQ DV VXPPDUL]JHG LQ 7DEOH

7TDEOH SDUWLFOH 6L]H OXOWLSOLHUV IRU :LQG (URVLRQ

6L]H 5DQJH N

630
30
30

IOHKLFO3DWHG 5RDG "XVW

9HKLFOHV DJJUHJDWH VKLSSLQJ WUXFNV DQG SDVVHQJHU YHKLFOHVY HQWH
WKDW LV DSSUR[LPDWHO\ P ORQJ 7KH 86 (3% $3 HPEBVVHKQS RIDFGWR U V
-DQXDU\ ZHUH XVHG WR FDOFXODWH WKH IXJLWLYH GXVW HPLVVLRQV Il
HPLVVLRQV HTXDWLRQ ZDV XVHG WR HVWLPDWH WKH IXJLWLYH GXVW HPLVV

EF = (k(sL)%°! x (W)192) (1 — control efficiency)

:KHUH
() SDUWLFXODWH HPLVVLRQ IDFWRU KDYLQJ XQLWV PDWFKLQJ WKH XQ
SDUWLFOH VL]H PXOWLSOLHU IRU SDUWLFOH VL]H UDQJH DQG XQLW
v/ URDG VXUIDFH VLOW ORDGLQJ J P DVVXPHG WR EH DV SHU 8 6
ORDGLQJ IRU 4XDUULHYV
DYHUDJH ZHLJKW WRQV RI WKH YHKLFOHVY WUDYHOLQJ WKH URDG I
FRQWURO HIILFLHQF\ UHGXFWLRQ RI IXJLWLYH GXVW HPLVVLRQV GXH V

7TDEOH SDUWLFOH 6L]H $VVXPSWLRQV IRU 3DYHG 5RDG 'XVW

6L]H 5DQJH ‘N J 9.7

630
30
30




'"HFHPEHU

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU 630 IRU WKH SUHGLFWLYH F
WKH PDLQ VLWH DFFHVV URDG ,W ZDV HVWLPDWHG WKDW WKH PHDQ YHKLF
WRQV $ FRQWURO HIILFLHQF\ RI ZDV VHOHFWHG WR UHSUHVHQW WKH LP
$XVWUDOLDQ 1DWLRQDO 3ROOXWDQW ,QYHQWRU\ (PLVVLRQ (VWLPDWLRQ 7H
-DQXDU\

EF = (3.23 x (8.2)%91 x (18.22)192)(1 — 75%)
EF = 105.81 g/VKT

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH KRXUO\ 630 HPLVVLRQ
SDYHG URDG VHIJPHQW

105.81g 3.5VKT 1day 1hr
R = X X X
VKT day 10hr 3600 s

ER = 1.04E - 02 g/s

7KH HPLVVLRQ UDWHYV RI 30 DQG 30 ZHUH FDOFXODWHG DV SUHVHQWHG [

OHKLFOERSDYHG 5RDG "XVW
5RDGV ZLWKLQ WKH TXDUU\ DUH XQSDYHG 7KH SUHGLFWLY¥HBSEPWERQ LQ

S5RDGV 1RYHPEHU ZDV XVHG WR FDOFXODWH WKH IXJLWLYH GXVW HPLV\
DFFRXQWY IRU D FRQWURO HIILFLHQF\ IRU WKH LPSOHPHQWDWLRQ RI GXVW

BF = (k ) *()

b
x 281.9 ) (1 — control efficiency)

:KHUH

() SDUWLFXODWH HPLVVLRQ IDFWRU J 9.7

N HPSLULFDO FRQVWDQW IRU SDUWLFOH VL]H UDQJH SRXQGV OEV
7TDEOH

\% URDG VXUIDFH VLOW FRQWHQW DVVXPHG WR EH DV SHU 8
DQG *UDYHO 3URFHVVLQJ 30DQW 5RDGYV
DYHUDJH ZHLJKW WRQV RI WKH YHKLFOHV WUDYHOLQJ WKH URDG

D HPSLULFDO FRQVWDQW IRU SDUWLFOH VL]H UDQJH GLPHQVLRQO|

E HPSLULFDO FRQVWDQW IRU SDUWLFOH VL]H UDQJH GLPHQVLRQOI
FRQYHUVLRQ IURP SRXQGV SHU YHKLFOH PLOHVY WUDYHOOHG WR JU

FRQWURO HIILFLHQF\ UHGXFWLRQ RI IXJLWLYH GXVW HPLVVLRQV RI C

%033 DV SHU WKH $XVWUDOLDQ 1DWLRQDO 3ROOXWDQW ,QYHQWRU\ (PLV
9HUVLRQ -DQXDU\

. |



'"HFHPEHU

7DEOH 3DUWLFOH 6L]H $VVXPSWLRQV IRU 8QSDYHG 5RDG 'XVW
6L]H 5DQJH N OE 907 D E
630
30
30

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU 630 IRU WKH HPLVVLRQ IDF\
URDGV ZLWKLQ WKH TXDUU\N W ZDV HVWLPDWHG WKDW WKH ORDGHUV ZLOC
HITLFLHQF\ RI ZDV VHOHFWHG WR UHSUHVHQW WKH LPSOHPHQWDWLRQ RI
VSHHG OLPLW

48\%7  /50.06\°*
EF = (4.9 (E) x (T) x 281.9 | (1 — 75%)

EF = 645.26 g/VKT

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH KRXUO\ 630 HPLVVLRQ
XQSDYHG URDG VHJPHQW

645.26 g 3.0 VKT 1hr
R= X X
VKT hr 3600 s

ER =0.54g/s

7KH HPLVVLRQ UDDNMHY 3RXHBWOH FDOFXODWHG DV SUHVHQWHG DERYH

2Q 5RDG 9HKIPBOHWW (PLVVLRQV

6KLSSLQJ WUXFNV RSHUDWLQJ DW WKH )DFLOLW\ WUDQVSRUW DJJUHJDWH R
YHKLFOH H[KDXVW IURP WKHVH VKLSSLQJ WUXFNV ZHUH HVWLPDWHG XVLQJ
+HDY\ 'XW\ +LJKZD\ &RPSUHVVLRQ ,JOQLWLRQ (QJLQHVY DQG B8UEDQ %XVHV 8 ¢
SDVVHQJHU YHKLFOHY HJ SHUVRQDO FDUV FRPSDQ\ SLFEN XS WUXFENV HW
roads. Emissions from passenger vehicles were estimated using the U.S. EPA’s emission standards for light duty
YHKLFOH HPLVVLRQV 8 6 (3%

9HKLFOHV DW WKH )DFLOLW\ PHHW 7LHU HPLVVLRQ VWDQGDUGY DW PLQLP?
30 DQG 3OWKHUHIRUH LW ZDV DVVXPHG WKDW 630 HPLVVLRQUVQGRWKDHWKLFO
30 HPLVVLRQV DUH HPRYWMDRQV SHU 8 6 (3% D

7KH IROORZLQJ SUHGLFWLYH HPLVVLRQV HTXDWLRQ ZDV XVHG WR HVWLPDW
WUXFNV

1hr
ER = EF X engine brake horsepower rating X 36005
:KHUH
(5 HPLVVLRQ UDWH J V
) HPLVVLRQ IDFWRU J EKS KU

G coLDER



'"HFHPEHU

7KH IROORZLQJ SUHGLFWLYH HPLVVLRQV HTXDWLRQ ZDV XVHG WR HVWLPDW
YHKLFOHYV

1 hr
ER = EF X distance travelled per hour X 36005
:KHUH
(5 HPLVVLRQ UDWH J V
0 HPLVVLRQ IDFWRU J PLOH WUDYHOOHG

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH 12 HPLVVLRQV IRU D V

_200E-01g ... 1hr
~ “bhp — hr O PP X 37600 s

ER=1.73E-02 g/s

7KH HPLVVLRQ UDWHWIRQW B2 PG &2 ZHUH FDOFXODWHG XVLQJ WKH VDPH

1RQ 5RDG (GJUEBXVW (PLVVLRQV

(PLVVLRQ UDWHV IRU KHDY\ GXW\ RIl URDG HTXLSPHQW ZHUH HVWLPDWHG X
52%$' XVHVY WKH HPLVVLRQ IDFWRUV SURYLGHG LQ GRFXPHQWY SXEOLVKHG E
DUH QRW SURYLDBRG BRWRBUHIRUH LW ZDV DVVXPHG WKDW 630 HPLVVLRQV |
Rl 30DQG WKDWPR¥VLRQV DUH R1 30 HPLVVLRQV SHU 8 6 (3% D

7KH IROORZLQJ SUHGLFWLYH HPLVVLRQV HTXDWLRQ ZDV XVHG WR HVWLPDW
URDG YHKLFOHYV

1hr
ER = EF X engine horsepower rating X load factor X Number of equipment X 36005
:KHUH
(5 HPLVVLRQ UDWH J V
0 HPLVVLRQ IDFWRU J KS KU

7KH FDOFXODWLRQ PHWKRG IROORZV WKDW RI WKH 8 6 (3% 121 52$' PRGHO
IDFWRU DQG ORDG IDFWRUV IRU KHDY\ GXW\ HTXLSPHQW 1RQ URDG YHKLFC
HPLVVLRQ VWDQGDUGY DW PLQLPXP 7KH ORDGHU RSHUDWLQJ DW WKH IDF
VWDQGDUGV (PLVVLRQ IDFWRUV YDU\ GHSHQGLQJ RQ WKH VXOSKXU FRQWH
W\SH DQG WKH HTXLSPHQW PDNH PRGHO DQG \HDU 7KH HPLVVLRQ IDFWRL
DQG &UDQNFDVH (PLVVLRQ )DFWRUV |RY &RRSUIRDEG/ [ @ DLEBIG R\ BRIQRO L1GJ G
86 (3% D 7KH ORDG IDFWRU LV GHWHUPLQHG E\ WKH W\SH RI HTXLSPH
DQG /RDG )DFWRU 9DOXHV IRU 1RQ URDG BHIRWW PRV VISR Q\G 0B EBH QDL QJ E

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH 630 HPLVVLRQV IRU RQ

ER= 2o0E 7028 o hp x 059 x
~ hp—hr b XU X 3600

7KH HPLVVLRQ UDWHV IRU 30 DQG 30 12 62 DQG &2 ZHUH FDOFXODWH (

. |
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ODWHULDO +DQGOLQJ

$W WKH HI[ WUDFWLRQ IDFH ORDGHUV DUH XVHG WR ORDG EODVWHG PDWHUL
WKH FUXVKLQJ SObDQW /RDGHUV DUH DOVR XVHG WR ORDG SURFHVVHG DJJ
WUXFNV 6LPLODU GURS RSHUDWLRQV RFFXU DW WKH FUXVKLQJ SODQW ZKF
FRQYH\RUV RQWR VWRFNSLOHY S3RWHQWLDO HPLVVLRQV IURP WKHVH GURS
WKH GLVWXUEDQFH RI PDWHULDO GXULQJ KDQGOLQJ ((WUDFWLRQ IDFH ORI
ORQGD\ WR )ULGD\ IURP ODUFK WR '"HFHPEHU DQG RQ 6DWXUGD\V IURP -XQH
VWRFNSLOHYVY FDQ WDNH SODFH \HDU URXQG

3UHGLFWLYH HPLVVLRQ IDFWRUV IRU SDUWLFXODWH HPLVVLRQV ZHUH GHYH
86 (3% $3 6HFWLRQ $JJUHJDWH +DQGOLQJ DQG 6WRUDJH 3LOHV 1RY
ZLQG VSHHG 7KH IROORZLQJ SUHGLFWLYH HPLVVLRQV HTXDWLRQ ZDV XVHC
PDWHULDO KDQGOLQJ

()

1.4

2

EF =k x 0.0016 X

"KHUH
O SDUWLFXODWH HPLVVLRQ IDFWRU NJ 0J
N SDUWLFOH VL]H PXOWLSOLHU IRU SDUWLFOH VL]H UDQJH VHH 7DF
8 PHDQ ZLQG VSHHG P V
0 PRLVWXUH FRQWHQW RI PDWHULDO SHUFHQW

7TDEOH SDUWLFOH 6L]H OXOWLSOLHU

6L]H 5DQJH ]

630
30
30

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH 630 HPLVVLRQ IDFWRU
$ PD[LPXP ZLQG VSHHG RI PV REWDLQHG IURP WKH 0(&3 SUH SURFHVVHG |
XVHG IRU WKLV VDPSOH FDOFXODWLRQ $ PRLVWXUH FRQWHQW RI IRU Y
7DEOH Rl WKH 8 6 (3% $3
19413
22)
21 1.4
%)
EF = 1.97E 02kg
-1 M

N

EF = 0.80 x 0.0016 X

e




'"HFHPEHU

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH KRXUO\ 630 HPLVVLRQ

WRQQHY GD\ DQG EDVHG RQ D ZLQG VSHHG RI PV
1.97E — 02k 756 M 1d 1h 1,000

ER = gx & X ayx d X &

Mg day 10hr  3,600s 1kg

ER = 4.14E — 01%

6LQFH PDWHULDO KDQGOLQJ HPLVVLRQV DUH EDVHG RQ ZLQG VSHHG WKH\ .
WR DFFRXQW IRU ERWK YDU\LQJ ZLQG VSHHG DQG WLPH RI GD\ RI RSHUDWLF
PDWHULDO KDQGOLQJ VRXUFH ZDV FDOFXODWHG DV SUHVHQWHG DERYH IRL
VSHFLILF KRXUO\ ZLQG VSHHGV IURP WKH 0(&3 SUH SURFHVVHG PHDMHRUROR
30 ZHUH DOVR HVWLPDWHG DV SUHVHQWHG DERYH DQG IRU HYHU\ KRXU LQ
QRW DQWLFLSDWHG WR LQFUHDVH ZLWK WKH SURSRVHG SLW H[SDQVLRQ

‘'ULOOLQJ

7TKHUH ZLOO EH GULOOLQJ LQ WKH 3LW H[SDQVLRQ SULRU WR EODVWLQJ
GXVW FRQVLVWLQDRG63® (BOVVLRQ UDWHV RI SDUWLFXODWH PDWWHU IURP

IDFWRUV REWDLQHG IURP WKH 8 6 (3% $3 &KDSWHU "HVWHUQ 6XUIDFH
HTXDWLRQ XVHG WR HVWLPDWH WKH HPLVVLRQ UDWHV LV DV IROORZV
ER =EF X Hol x(l C)xlooogxc jon t
= oLes 100 kg onversion Og/S

:KHUH

(5] B HPLVVLRQ UDWH RI SDUWLFXODWH PDWWHU J V

O HPLVVLRQ IDFWRU NJ KROH

+ROHV QXPEHU RI KROHY GULOOHG KROHV KRXU

& HPLVVLRQ UHGXFWLRQ IDFWRU RI WKH FRQWURO WHFKQRORJ\

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH KRXUO\ 630 HPLVVLRQ

_ 0.59kg o 10 holes 9 1hr y 1,000 g
" hole hour 3,600 s 1kg

X (1 —0.99)

ER = 1.64E — OZ%

,Q WKLV HTXDWLRQ GULOOLQJ HPLVVLRQ IDFWRUYV DUH RQO\ DYDLODEOH IR
HPLVVLRQ IDFWRU IRU 30 ZDV HVWLPDWHG IURP WKH 630 GULOOLQJ IDFWR
30 HPLVVLRQ IDFWRUV IRU WHUWLDU\ FUXVKLQJ XQFRQWUROOHG IURP 8 ¢
SURFHVVLQJ DQG 3XOYHUL]HG OLQHUDO 3URFHVVLQJ 8 6 (3% 6LPLODU
HVWLPDWHG IURP 630 EDVHG RQ WKH UDWLR EHWZHHQ WKH 630 DQG 30 HP
FROQWUROOHG IURP 8 6 (3%




'"HFHPEHU

$ PD[LPXP GULOOLQJ UDWH RI KROHV KRXU ZDV XVHG LQ HVWLPDWH WKH }
DUH FRQWUROOHG E\ D YDFXXP EDJ GXVW FROOHFWRU HTXLSSHG ZLWK D ID
DSSOLHG WR WKH FDOFXODWLRQV DV SHU WKH $XVWUDOLDQ 1DWLRQDO 3R
0DQXDO IRU OLQLQJ 9HUVLRQ -DQXDU\

% ODVWIQUWLFXODWH

%ODVWLQJ DFWLYLWLHY ZLOO JHQHUDWH | XJLWIQYH 3® X3/ QW HITXIDWILRQ YU R R RO
(3% $3 &KDSWHU "HVWHUQ 6XUIDFH &RDO OLQLQJ 8 6 (3% ZDV XVHC(
HPLVVLRQV DVVRFLDWHG ZLWK EODVWLQJ DFWLYLWLHYVY 7KH HTXDWLRQ LV

E =0.00022 x A5 x SF

"KHUH
( HPLVVLRQ IDFWRU NJ EODVW
$ KRULJRQWDO DUHD P3
6) VFDOLQJ IDFVWRUGIBR® GO\

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH KRXUO\ 630 HPLVVLRQ

3.65kg 1blast 1day 1hr 1,000 g
ER = X X X X
blast day 6hrs 3,600s 1kg

ER = 1.69E — 01%

$V WKH EODVWLQJ HPLVVLRQ IDFWRU ZDD/QRQ3IIN MMMDULARDE CCH- WRRU H3DH B8 HV W
XVLQJ VFDOLQJ IDFWRUV UDWLRVY REWDLQHG IURP WKH 86 (3% &KDSWHU

7DEOH %ODVWLQJ )XJLWLYH (PLVVLRQV 6FDOLQJ )DFWRUV IRU 3DUWLFXO

SDUDPHWHU

6FDOLQJ IDFWRU

7TKHUH ZLOO EH DW PRVW RQH EODVW SHU GD\ 7KHUH DUH QR HPLVVLRQ FR
DVVHVVPHQW

%ODVW&E&LRBEXVWLRQ *DVHV

%ODVWLQJ ZLOO UHVXOW LQ HPLVVLRQV RI FRPEXVWLRQ JDVHV &2 12; 62
DPPRQLXP QLWUDWH DQG IXHO RLO $1)2 EOHQG H[SORVLYHV (PLVVLRQ ID
Inventory document “Explosives Detonation and Firing Ranges 3.1, August 2016” were applied. The explosives

EOHQG LV FRPSULVHG SUHGRPLQDQWO\ RI HPXOVLRQ DQG WKH PD[LPXP GLI
QR ODUJHU WKDQ PP 7KHUHIRUH WKH HPXOVLRQ HPLVVLRQ IDFWRUYV IR
LV DV IROORZV
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1000 g » 1 hr
kg 3600 s

ER = EF X Hourly Throughput X

"KHUH
(5 HPLVVLRQ UDWH J V
0 HPLVVLRQ IDFWRU NJ WRQQH H[SORVLYH

7KH IROORZLQJ LV D VDPSOH FDOFXODWLRQ IRU WKH KRXUO\ 12 HPLVVLRQ

R = 0.2kg 6160 kg explosive N 1 tonnes explosive 9 1 blast y 1hr y 1,000 g
~ tonne explosive blast 1000 kg hour 3,600s 1kg
8

ER = 3.42E — 01;

7KH HPLVVLRQ UDWHYV 62 DQG &2 ZHUH FDOFXODWHG XVLQJ WKH VDPH JHQH

6 XPPDU\ RI (PLVVLRQV

7TDEOH $ LQ $SSHQGL[ $ VXPPDUL]JHV WKH KRXU DQG KRXU DYHUDJHG HP
$VVHVVPHQW LQ JV ZKLFK ZHUH HVWLPDWHG IRU HDFK DFWLYLW\ DV GHVF




'"HFHPEHU

', 63(56,21 02'(//,1*

7KH OLNHO\ HQYLURQPHQWDO HIIHFWV IRU WKH DLU TXDOLW\ LQGLFDWRUYV .
PRGHO GHYHORSHG E\ WKH 8QLWHG 6WDWHY (QYLURQPHQWDO 3URWHFWLRQ
IHGHUDO DQG 2QWDULR UHJXODWRUV DV RQH RI WKH UHJXODWRU\ GLVSHUV
DFWLYLWLHYV

$(502' FRQVLVWY RI WKH PRGHO DQG WZR SUH SURFHVVRUV WKH $(50(7 PHW
$(50%$3 WHUUDLQ SUH SURFHVVRU 7KH IROORZLQJ DSSURYHG GLVSHUVLRQ |
DVVHVVPHQW

m $(502' GLVSHUVLRQ PRGHO Y DQG
m $(50%$3 VXUIDFH SUH SURFHVVRU Y

$(50(7 ZzDV QRW XVHG VLQFH SUH SURFHVVHG PHWHRURORJLFDO GDWDVHWYV
modelling was completed considering guidance from the MECP Guide “$LU 'LVSHUVLRQ ORGHOOLQJ *XL(
2 Q W D(ARNRGO) dated February 2017 (MECP, 2017).

ORGHO '"HYHORSPHQW

7KH $(502' GLVSHUVLRQ PRGHOOLQJ V\VWHP ZDV GHYHORSHG E\ WKH 8 6 (39
VWDQGLQJ ,QGXVWULDO 6RXUFH &RPSOH[ ,6& PRGHO DV WKH PRGHO UHFR
DSSOLFDWLRQV LQ WKH 8QLWHG 6WDWHYV 7KLV PRGHO KDV DOVR EHHQ DGR
UHFRPPHQGHG IRU SHUPLWWLQJ DQG UHJXODWRU\ DSSOLFDWLRQV 0(&3
*DXVVLDQ SOXPH GLVSHUVLRQ WKHRU\ 8 6 (3% D EXW DOVR LQFRUSRUD
UHIOHFW FXUUHQW XQGHUVWDQGLQJ RI GLVSHUVLRQ WKHRU\ 8 6 (3% D

ORGHO &DOLEUDWLRAQ

5HIXODWRU\ GLVSHUVLRQ PRGHOV GR QRW UHDGLO\ OHQG WKHPVHOYHV WR
FKDUDFWHULVWLFVY LQ WKH HTXDWLRQV WKHPVHOYHVY +RZHYHU WKH PRGH
RSHUDWH 'LJLWDO WHUUDLQ GDWD IRU WKH VLWH DQG VXUURXQGLQJ DUHE
SURFHVVRU DQG XVHG WR FKDUDFWHUL]H KRZ WKH ORFDO WRSRJUDSK\ FRX!
EXLOGLQJY DUH SUHVHQW DW D VLWH EXLOGLQJ KHLJKWYV DUH UHTXLUHG L
SUH SURFHVVRU

ORGHO 9DOLGDWLRAQ

3DUW RI WKH ULJRURXV SURFHVV XVHG E\ WKH 8 6 (3% SULRU WR DGRSWLQJ
D ZDV D VLJQLILFDQW SHHU UHYLHZ SURFHVV WR FRQILUP WKDW WKH PR
FRQFHQWUDWLRQV ZKHQ FRPSDUHG WR PRQLWRULQJ GDWD 8 6 (3% [
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ORGHO 8QFHUWDLQW\ DQG 6HQVLWLYLW\

'LVSHUVLRQ PRGHOV HPSOR\ DVVXPSWLRQV WKDW VLPSOLI\ WKH UDQGRP SU
and turbulence. While this simplification limits the model’s ability to replicate individual events, the strength of the

PRGHO OLHV LQ WKH DELOLW\ WR SUHGLFW RYHUDOO YDOXHV IRU D JLYHQ
XQGHUWDNHQ E\ WKH 8 6 (3% HQVXUHG WKDW WKH PRGHO SUHGLFWLRQV FD
OLNHO\ FRQFHQWUDWLRQV $(502' LV EDVHG RQ NQRZQ WKHRU\ DQG KDV EH
UHVXOWY 7R OLPLW WKH XQFHUWDLQW\ DVVRFLDWHG ZLWK HPLVVLRQV LQ!
PDGH ZKHUH SUDFWLFDO VHH 7DEOH EHORZ J)LQDOO\ ILYH \HDUV Rl SXI
IURP WKH 0(&3 0(&3 DUH XVHG DV DQ LQSXW WR WKH PRGHO VR WKDW
FROQGLWLRQV LV HYDOXDWHG
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7TDEOH
ORGHO 1DPH

$(502"
9HUVLRQ

'HYHORSHU

8QLWHG 6WD
(QYLURQPHQ
3URWHFWLR

$VVHVVPHQ

3UHGLFW DL
FRQFHQWUD
GHSRVLWLR(

8VH LQ A

5HOLDELOLW\ 6XPPDU\ IRU WKH $(502' 'LVSHUVLRQ ORGHO

'HYHORSPHQ &DOLEUDWLF 9DOLGDWLRC 8QFHUWDLQ\

$(502' ZDV

GHYHORSHG
UHSODFH WK
ORQJ VWDQQ
PRGHO DV W

PRGHO
UHFRPPHQGH
WKH 8 6 (3%

$(502' LV ED
RQ *DXVVLD(
GLVSHUVLRQ
86 (3% D
WKDW KDV E
IRU PRUH WK
\HDUV

7KH DSSOLFI
VSHFLILF DO
KDV EHHQ X3
WR UHIOHFW,
XQGHUVWDQ
GLVSHUVLRQ
86 (3% D

6LWH VSHFL
PHWHRUROR
GDWD ZHUH
WKH PRGHOQC
6HFWLRQ

'LIJLWDO WH
IRU WKH VLW
VXUURXQGL(
LQSXW WR W
6HFWLRQ

$(502' KDV
EHHQ DGRSW
WKH 8 6 (3%
LV SUHIHUUH
UHFRPPHQGH
GLVSHUVLRQ
86 (3%
3ULRU WR D(
WKH 8 6 (3%
FRPSOHWHG
ULJRURXV U
WKH PRGHO
SHUIRUPDQF
86 (3%

6HQVLWLYLW

$(502' LV ED
RQ NQRZQ W
DQG SURYHQ
UHOLDEO\ S
UHSHDWDEO

VHG
KHRU\
WR
RGXFH
H UHVX

8QFHUWDLQW\

DVVRFLDWHG

HPLVVLRQV
PDQDJHG E\
PDNLQJ

FRQVHUYDW

ZLWK
LV

LY H

DVVXPSWLRQV

ORGHO SUHG
DUH VHQVLW,
IOXFWXDWLR
PHWHRUROR

LFWLRC
LYH WR
QV LQ
U\ ZKLF

FDQ EH PDQDJHG

E\ XVLQJ D

ILYH \HDU GDWD VH

JLYH \HDUV RI GDWI

VKRXOG LQF
IXO0 UDQJH
SRVVLEOH

PHWHRUROR
FRQGLWLRQ

OXGH W
R
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ORGHO ,QSXWV
7R SUHGLFW DPELHQW DLU FRQFHQWUDWLRQV XVLQJ $(502' D VHULHV RI LQ
VRXUFHV RI HPLVVLRQV DV ZHOO DV WKHLU WUDQVSRUW 7TKHVH LQSXWYV FLC
[] OHWHRURORJLFDO GDWD
[ ] 7THUUDLQ DQG UHFHSWRUYV
[] %XLOGLQJ GRZQZDVK DQG
[] (PLVVLRQVY DQG PRGHO VRXUFH FRQILIJXUDWLRQV
(DFK RI WKHVH LQSXW FDWHJRULHYVY DUH GLVFXVVHG VHSDUDWHO\ LQ WKH IF

OHWHRURORJLFDO 'DWD

7KH 0(&3 DV ZHOO DV RWKHU DJHQFLHY UHFRPPHQGV WKDW ILYH \HDUV RI
ZLGH UDQJH RI SRWHQWLDO PHWHRURORJLFDO FRQGLWLRQV 0(&3 ,Q
UXQ XVLQJ D 0(&3 SUH SURFHVVHG ILYH \HDU GLVSHUVLRQ PHWHRURORJLFD
XSGDWHG LQ LQ DFFRUGDQFH ZLWK SDUDJUDSK RI V RI 2 5HJ

"HVW &HQWUDO 0¢&amitbh]) NiBgara, Guelph, the meteorological dataset for West Central (“London”)

&URSV LV XVHG 0(&3 7KH GDWD VHW FRYHUV WKH SHULRG RI -DQXDU\

7THUUDLQ DQG ORGHOOLQJ 5SHFHSWRUYV

7HUUDLQ HOHYDWLRQV KDYH WKH SRWHQWLDO WR LQIOXHQFH DLU TXDOLW\
VXUURXQGLQJ WHUUDLQ GDWD LV UHTXLUHG ZKHQ XVLQJ UHJXODWRU\ GLVS
VLWXDWLRQV 8 6 (3% D 'LJLWDO WHUUDLQ GDWD LV XVHG LQ WKH $(50:
HOHYDWLRQV Rl UHFHSWRUV VRXUFHV DQG EXLOGLQJV $(50$3 WKHQ VHDU
WKH JUHDWHVW LQIOXHQFH RQ GLVSHUVLRQ IRU HDFK UHFHSWRU 8 6 (3%
VFDOH 7KH EDVH HOHYDWLRQ DQG KLOO KHLJKW VFDOH SURGXFHG E\ $(50¢
LQSXW ILOH

‘'LIJLWDO 7HUUDLQ 'DWD

'LJLWDO WHUUDLQ GDWD zZzDV REWDLQHG IURP WKH 0(&3 1(' *HR7,)) IRUPDW
WKLV DVVHVVPHQW ZDV FGHPBGHPB [/ WLI

ORGHO 5HFHSWRUYV
JRU WKLV DLU TXDOLW\ LPSDFW DVVHVVPHQW D PRGLILHG YHUVLRQ RI WKH

RI WKH 0(&3 $'0*2 0(&3 ZDV FKRVHQ WR UHGXFH FRPSXWLQJ WLPH VSHF
D P VSDFLQJ ZLWKLQ DQ DUHD RI P E\ P
E P VSDFLQJ ZLWKLQ DQ DUHD VXUURXQGLQJ WKH DUHD GHVFULEHG LQ

RXWVLGH WKH ERXQGDU\ RI WKH DUHD GHVFULEHG LQ D

F P VSDFLQJ ZLWKLQ DQ DUHD VXUURXQGLQJ WKH DUHD GHVFULEHG LC
RXWVLGH WKH ERXQGDU\ RI WKH DUHD GHVFULEHG LQ D

G coLDER
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G P VSDFLQJ ZLWKLQ DQ DUHD VXUURXQGLQJ WKH DUHD GHVFULEHG L(
RXWVLGH WKH ERXQGDU\ RI WKH DUHD GHVFULEHG LQ D

H 5HFHSWRUV DW SURSHUW\ OLQH YHUWLFHV DQG
I S5SHFHSWRUV DW VHQVLWLYH UHFHSWRUV SULYDWH GZHOOLQJV

7KLV PRGLILHG UHFHSWRU SODFHPHQW LV H[SHFWHG WR SURYLGH DQ DFFXL
FROQFHQWUDWLRQV DV WKH KLIJIKHVW FRQFHQWUDWLRQV DUH H[SHFWHG WR |
RI PRGHOLQJ FRYHUDJH LV EOCQXVAKWDIDWWE 'L HSHUXURQ ORGHOOLQJ *ULG 5HF
4XDOLW\ 'LVSHUVLRQ ORGHOOLQJ 6HQVLWLYH 5HFHSWRUV

%XLOGLQJ 'RZQZDVK

%XLOGLQJ GRZQZDVK ZDV QRW FRQVLGHUHG LQ WKLV DVVHVVPHQW VLQFH V
DUHD VRXUFHV WR ZKLFK EXLOGLQJ ZDNH HIIHFWV GR QRW DSSO\

(PLVVLRQV DQG ORGHO 6RXUFH &RQILIJXUDWLRQV
9ROXPH 6RXUFHYV

9ROXPH VRXUFHV DUH XVHG WR PRGHO UHOHDVHV IURP D YDULHW\ RI LQGXV
EHLQJ UHOHDVHV IURP D GHGLFDWHG VWDFN RU IURP D ODUJH IL[HG DUHD

VXJIHVWHG WKDW URDGYV VKRXOG EH PRGHOOHG DV D VHULHV RI LQGLYLGXI
URDG 0(&3 2Q VLWH URDGY ZHUH PRGHOOHG XVLQJ WKLV YROXPH VRX
LQWR FRQWLJIJXRXV YROXPH VRXUFHV ZLWK UHOHDVH KHLJKWYV DVVXPHG WR
FDOFXODWHG DV [ YHKLFOH KHLJKW DV SHU 86 (3% 5RDG ZLGWKYV
HPLVVLRQ UDWH IRU WKH HQWLUH URDG VHIPHQW ZDV GLYLGHG DPRQJVW W
7KHUH DUH IRXU SDYHG URXWHY DQG WZR XQSDYHG URDG URXWHV FRQVLGH

/ILQH YROXPH VRXUFHVY ZHUH DOVR XVHG WR UHSUHVHQW HPLVVLRQV IURP R
FUXVKLQJ SODQW ZzZDVK sODQW DQG DW WKH H[WUDFWLRQ IDFH VLQFH WKH
DFFRXQWYV IRU WKH HITHFWV RI WXUEXOHQFH IURP WKH ORDGHU PRYHPHQW\
YROXPH VRXUFH SDUDPHWHUV IRU URDGY DQG PRYLQJ ORDGHUYV DUH VXPPD

7KH HPLVVLRQV IURP WKH FUXVKLQJ SODQW PDWHULDO KDQGOLQJ DFWLYLYV
YROXPH VRXUFHVY 6HSDUDWH YROXPH VRXUFHV ZHUH DOVR XVHG WR PRGHC(
WZR SLW GHZDWHULQJ SXPSV DW WKH )DFLOLW\ VLQFH H[KDXVW VWDFN LQI
VRXUFH SDUDPHWHUV IRU WKHVH LQGLYLGXDO YROXPHV DUH DOVR VXPPDUL

$UHD 6RXUFHYV

$UHD VRXUFHY DUH XVHG WR PRGHO ORZ OHYHO RU JURXQG UHOHDVHV RI H
RYHU D IL[HG DUHD (PLVVLRQV IURP ZLQG HURVLRQ RI VWRFNSLOHY ORFDW
SODQW DQG VWRFNSLOHV WR WKH HDVW RI WKH FUXVKLQJ SODQW ZHUH PR!
("CRUSHWIND”, "WASHWIND” and "WESTWIND”) as per guidance from the National Stone, Sand & Gravel

Association (NSSGA, 2004). Emissions from blasting were modelled as a polygonal area source ("BLAST”). The
HITHFWLYH KHLJKW DQG LQLWLDO YHUWLFDO GLPHQVLRQ XVHG IRU HDFK VR

IRFDWLRQV RI WKH PRGHO VRXUFHV IRU HDFK VFHQDULR DUH SUHVHQWHG L

. |
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6 XPPDU\ RI ORGHO 2SWLRQV
7KH RSWLRQV XVHG LQ WKH $(502' PRGHO DUH VXPPDUL]JHG LQ 7DEOH

7TDEOH

2SWLRQV 8VHG LQ WKH $(502' ORGHO

ORGHOOLQJ 3C 'HVFULSWLRQ

8VHG LQ &RQFHQWU
ORGHOOLQJ"

"$8/7 6SHFLILHV WKDW UHJXODWRU\ G| <HV DO EH X
&218& 6SHFLILHV WKDW FRQFHQWUDWL| <HV
FDOFXODWHG
2/0 6SHFLILHV WKDW WKH QRQ GHID] 1R 12 LV FRQYHUWHG GXL
OHWKRG IRU 12 FRQYHUVLRQ ZL| SRVW SURFHVVLQJ |[DV GHV
LQ 6HFWLRQ
(3 '5<'3/7 6SHFLILHV WKDW GU\ GHSRVLWL| <HY IRU SDUWLF XOD\WH\G VI
(3 6SHFLILHV WKDW ZHW GHSRVLWLU 1R DVVHVVPHQW LPWRGH
FRQVHUYDWLYH LI WKLV RS
VHOHFWHG
)I$7 6SHFLILHV WKDW WKH QRQ GHID] 1R WKH PRGHO ZLQPLRVHC
WHUUDLQ ZLOO EH XVHG WHUUDLQ DV GHWDLUOHG LQ
$(50$3 RXWSXW
1267 6SHFLILHV WKDW WKH QRQ GHID] 1R WDFN W
GRZQZDVK ZLOO EH XVHG
$9(57,0( 7LPH DYHUDJLQJ SHULRGV FDOF] KU KU KU DQQXDO
85%$1237 $OORZV WKH PRGHO WR LQFRUSH 1R RI
LQFUHDVHG VXUIDFH KHDWLQJ I RQ
SROOXWDQW GLVSHUVLRQ XQGH ULF
FRQGLWLRQV
85%%$1528*+1(6 6SHFLILHV WKH XUEDQ URXJKQH) 1R
)I1$*321( 6SHFLILHV WKDW UHFHSWRU KHL 1R JURXQG
OHYHO DUH DOORZHG RQ WKH UH

'U\ ' HSRVLWLRQ 'HSOHWLRQ

JRU PRGHOOLQJ RI 630 30 FU\WWDOOLQH VLOLFD DQG 30 WKH GU\ GHSR)
GHSRVLWLRQ LV WKH QDWXUDOO\ RFFXUULQJ SURFHVYV RI UHPRYLQJ VXVSHC
through ‘dry deposition’ and ‘wet deposition’. Dry deposition refers to the gravitational settling of particles, and

ZHW GHSRVLWLRQ UHIHUV WR UHPRYDO IURP WKH DWPRVSKHUH E\ SUHFLSLV
DFFRXQWHG IRU VLQFH WKH PHWHRURORJLFDO GDWDVHWYV SURYLGHG E\ WK

8VH RI WKH $(502' GU\ GHSOHWLRQ RSWLRQ UHTXLUHY DQ HVWLPDWH RI WK
HPLVVLRQ VRXUFH 7KLV ZDV GHWHUPLQHG XVLQJ WKH HPLVVLRQ UDWHV RI
example calculation for deposition parameters for modelling SPM from the Facility’s main unpaved haul road

VRXUFH ,' +$8/52%$' DQG WKH UHVXOWY DUH VXPPDUL]JHG LQ 7DEOH

G coLDER
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g
ERys 4.10E - 01 5

mass fraction of PM, ¢ = = 0.03

ERsm  1.20 + 01

ERpy10 — — 410E g
mass fraction of PM;, = — > PM25 _ s

= 0.23
ERspy 120E-k01%

mass fraction of SPM = 1 — mass fraction of PM,, — mass fraction of PM,s =1—0.23 —0.03 = 0.74

7TDEOH 3DUWLFOH 6L]H SDUDPHWHUV IRU PRGHO VRXUFH +$8/52%"'

(PLVVLRQ 5DWH IURP 6RXUFF
J V

&RPSRXQG

$ SDUWLFOH GHQVLW\ RI J FP ZKLFK LV WKH WASLFDO PD[LPXP GHQVLW\
KDQGOLQJ VRXUFH L H FUXVKLQJ SODQW $ SDUWLFOH GHQVLW\ RI J F
VDQG RU JUDYHO IURP WKH 86 (3% ZDV DVVLIQHG WR WKH URDG GXVW

6SHFLDO ORGHOOLQJ &4RQVLGHUDWLRQV
O9DULDEOH (PLVVLRQV E\ +RXU RI 'D\

%ODVWLQJ H[WUDFWLRQ DQG FUXVKLQJ VRXUFHV ZHUH PRGHOOHG XVLQJ W
ZHHN DQG KRXU RI GD\ RI RSHUDWLRQ (0,6)$&7 0+5'2:

%ODVWLQJ PRGHO VRXUFH %/$67 RQO\ RFFXUV EHWZHHQ DP DQG SP DC
PRQWKY RI '"HFHPEHU -DQXDU\ RU )HEUXDU\ 7KHUHIRUH WKH (0,6)$&7 0+5"'
EODVWLQJ HPLVVLRQV ZHUH PRGHOOHG EHWZHHQ DP WR SP VHYHQ GD\V
ODUFK WKURXJK 1RYHPEHU %ODVWLQJ HPLVVLRQV ZHUH VHW WR IURP "HF

(IWUDFWLRQ DQG FUXVKLQJ RSHUDWLRQV RFFXU EHWZHHQ DP DQG SP EX
HIWUDFWLRQ RU FUXVKLQJ RFFXUV GXULQJ -DQXDU\ RU )HEUXDU\ ,Q DGGLV
PD[LPXP FDSDFLW\ GXULQJ '"HFHPEHU 7KHUHIRUH WKH (0,6)$&7 0+5'2: FDU
VRXUFHVY DVVRFLDWHG ZLWK H[WUDFWLRQ DQG FUXVKLQJ VRXUFHV &586+ (
(PLVVLRQV IURP WKHVH VRXUFHVY ZHUH PRGHOOHG EHWZHHQ WKH KRXUV RI

ODUFK WR 1RYHPEHU WKHQ D IDFWRU RI ZDV LQSXW IRU WKH (0,6)$&7 FD
EHWZHHQ DP DQG SP WR DFFRXQW IRU WKH RSHUDWLQJ FDSDFLW\ (P
YHEUXDU\
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BURGXFW VKLSPHQWYV RIlI VLWH WR FXVWRPHUVY FDQ RFFXU \HDU URXQG EXV
DVVRFLDWHG ZLWK VKLSSLQJ &56+/2%' 35 35 35 35 6+,352%" DQG :$6+/2
XVLQJ WKH (0,6)%$&7 +5'2: FDUG WR DFFRXQW IRU HPLVVLRQV RFFXUULQJ El
ZHHN (PLVVLRQV IURP VKLSSLQJ DFWLYLWLHY ZHUH VHW WR GXULQJ HYH(
DP

+RXUO\ (PLVVLRQ 5DWH )LOHYV

(PLVVLRQV RI 630 DQG FU\VWDOOLQH VLOLFD UHVXOWLQJ IURP PDWHULDO K
RSHUDWLRQ HTXDWLRQ REWDLQHG IURP WKH 86 (3% $3 &KDSWHU $JJU
FRQVLGHU YDU\LQJ ZLQG VSHHGV $V WKH PDWHULDO KDQGOLQJ VRXUFHV L
VRXUFHV &56+'53 6+375&. DQG (;7/2%$' WKH\ ZHUH PRGHOOHG XVLQJ KRXU
IRU DOO WKUHH YDULDEOHYV

(PLVVLRQ UDWHV IRU &56+'53 DQG (;7/2%$"' ZHUH FDOFXODWHG IRU HYHU\ KRX
specific hourly wind speeds from the MECP's5 \HDU SUH SURFHVVHG PHWHRURORJLFDO GDWD
(PLVVLRQ UDWHYV ZHUH VHW WR [IRU KRXUV RXWVLGH RI DP DQG SP LQ W
RI '"HFHPEHU -DQXDU\ DQG )HEUXDU\

(PLVVLRQ UDWHV IRU 6+375&. ZHUH FDOFXODWHG XVLQJ WKH VSHFLILF KRXU
DQG SP IRU DOO GD\V DQG PRQWKV RI WKH \HDU L H LOQFOXGLQJ ZLQWHU

S3RVW 3URFHVVLQJ

ORVW DLU TXDOLW\ FRQFHQWUDWLRQ SUHGLFWLRQV DUH RXWSXW GLUHFWO
SDUDPHWHUV LQFOXGLQJ DYHUDJLQJ SHULRGY OHVV WKDQ KRXU DQG FRQ
FROQFHQWUDWLRQV WKDW UHTXLUH SRVW SURFHVVLQJ 7KHVH SRVW SURFH)
VHFWLRQYV

7LPH $YHUDJH &RQYHUVLRQV

7KH VPDOOHVW WLPH VFDOH WKDW $(502' SUHGLFWV LV D KRXU DYHUDJH Y
EDVHG RQ GLIIHUHQW DYHUDJLQJ WLPHV DQG LQ WKHVH FDVHV WKH IROOR:
0(&3 IRU FRQYHUVLRQ IURP D KRXU DYHUDJLQJ SHULRG WR WKH DSSOLFDE
XVHG 0(&3 $Q H[DPSOH LV JLYHQ EHORZ IRU FRQYHUWLQJ IURP D KR>
DYHUDJLQJ SHULRG

F=)
_ (@)0.28
30

=1.21
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:KHUH
) WKH IDFWRU WR FRQYHUW IURP WKH DYHUDJLQJ SHULRG W RXWSXW
SUHGLFWV WUXH PLOQXWH DYHUDJHV WR WKH GHVLUHG DYHUDJLQJ
H[DPSOH DERYH DQG
1 WKH H[SRQHQW YDULDEOH LQ WKLV FDVH WKH 0(&3 YDOXH RI Q

JRU DYHUDJLQJ SHULRGY JUHDWHU WKDQ KRXU WKH $(502' RXWSXW ZDV X

&RQYHUVLRQWHRI1I2?2

(PLVVLRQV RI R[LGHV RIZEUWUR/H® DV2LQSXWV WR WKH $(502' PRGHO 3UHG
GLR[LGH FIZQ EH FDOFXODWHG [I¥VRPXHRGCKOIOHGWMKRH 2]RQH /LPLWLQJ OHWKRG
FRPSDUHV WKH PD[LPXP PRGHOOHG 12 FRQFHQWUDWLRQ WR WKH EDFNJUR X
OLPLWLQJ IDFRWHWMRWV1IR O 7KH IROORZLQJ HTXDWLRQV SUHVHQW WKH

.| EDFNJUR®QG >212[@ WRWDO FRRQ¥WPVLRQ >12
| EDFNJUR®QG >212[@LMDLPLWHA B\ 2@ @2

YRU WKH DLU TXDOLW\ DVVHVVPHQW WKH YX\DHG! LLRWEE ERQBHB\VBUBWHR Q\H G
7KH KRXU EDFNJURXQG FRQFHQWUDWLRQ SUHVHQWHG LQ 7DEOH ZDV FRQ
XVLQJ WKH PHWKRG GHWDLOHG DERYH LQ VHFWLRQ

7DEOH 2]RQH FRQFHQWUDWLRQV XVHG LQ 2/0

$YHUDJLQJ 3HULRG &RQFHQWUDWLRQ RI 2 >—

KRXU
KR XU
$QQXDO
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&RQVHUYDWLYH $VVXPSWLRQV LQ ORGHOOLQJ $S¢

7TDEOH

RXWOLQHV WKH FRQVHUYDWLYH DVVXPSWLRQV LQ WKH PRGHOOLQJ

QRW OLNHO\ WR XQGHU SUHGLFW WKH DLU TXDOLW\ DVVRFLDWHG ZLWK WKH

7TDEOH

&RQVHUYDWLYH $VVXPSWLRQV LQ ORGHOOLQJ $SSURDFK

$UHD &RQVHUYDWLYH $VVXPSWLRQ

2SHUDWLRQV ZHUH PH
RFFXUULQJ VLPXOWD

7KH PRGHOOLQJ DVVHVVPHQW IRU WKH H[LVW
VFHQDULR LQFOXGHY DOO RSHUDWLRQV RFFX
FDSDFLW\ IRU XS WR KRXUV SHU GD\ 7KLYV

$W JUDGH VRXUFH HO

$00 VRXUFHY ZHUH PRGHOOHG DW JUDGH , Q
RFFXU DW OHDVW P EHORZ JUDGH ZKLFK U
PDWWHU DQG VLOLFD HVFDSLQJ RII VLWH

([SORVLYH XVDJH

W ZDV DVVXPHG WKDW WKH VDPH DPRXQW RI
EODVW ,Q UHDOLW\ H[SORVLYH XVDJH YDUL
WKH HIWUDFWLRQ IDFH DSSURDFKHV WKH )DF
UHFHSWRUV 7KH WHUPLQDWLRQ SRLQW IRU
JRYHUQHG E\ WKH UHVXOWYV RI WKH RQ VLWH

7KH ORQJHVW KDXO U
ZHUH VHOHFWHG

7KH KDXO URDG HPLVVLRQ UDWHV ZHUH FDOF
GLVWDQFH EHWZHHQ WKH H[WUDFWLRQ DUHD
WKH SXUSRVHV RI WKLV DVVHVVPHQW LW ZD
DQG ZDVK SODQW ZRXOG UHPDLQ LQ 3LW DW

3DUWLFOH GHSRVLWL
SURFHVVHYV

‘HW GHSRVLWLRQ UHPRYDO RI SDUWLFOHV IU
ZDV QRW XVHG LQ WKH DVVHVVPHQW ZKLFK U
FRQFHQWUDWLRQV

LQJ VF}I
UULQJ )
LV XQO

UHDOL
HGXFHYV

H[SOR\
HV DQG
LOLW\ S
WKH EO
EODVW

XODWH (
DQG FU
/ DVVXF
DOO W

RP WKF
HVXOW

,W LV DVVXPHG WKDW WKH FRQVHUYDWLYH HPLVVLRQ UDWHV ZKHQ FRPELQ
DQG FRQVHUYDWLYH GLVSHUVLRQ PRGHOOLQJ DVVXPSWLRQV GHVFULSWLRQ

FRQFHQWUDWLRQV DW

HDFK RI WKH LGHQWLILHG UHFHSWRUV
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$,5 48%/,7< 35(',&7,216

7R DVVHVV WKH RYHUDOO ORFDO DLU TXDOLW\ HIITHFWV D JLYHQ IDFLOLW\ \
PD[LPXP SUHGLFWHG FRQFHQWUDWLRQV IURP WKH SURSRVHG DFWLYLWLHV
UHIHUUHG WR DV WKH FXPXODWLYH SUHGLFWHG FRQFHQWUDWLRQ ZKLFK L\

$V GLVFXVVHG LQ 6HFWLRQ DERYH WKH H[LVWLQJ DLU TXDOLW\ IRU WKL\
SHUFHQWLOH RI PRQLWRULQJ GDWD IURP VWDWLRQV ORFDWHG DW FRQVLGH
PRQLWRULQJ VWDWLRQV FORVH E\ $GGLWLRQDOO\ WKH VWDWLRQ GDWD L
LQGXVWULDO VRXUFHV RI DLU HPLVVLRQV $V D UHVXOW WKH FRQFHQWUD\
FRQVHUYDWLYH ,Q DGGLWLRQ WR WKLV WKH SUHGLFWHG FRQFHQWUDWLR:
DVVHVVPHQW DUH DOVR FRQVHUYDWLYH EHFDXVH WKH\ WDNH LQWR FRQVLG
RFFXUULQJ DW WKH VDPH WLPH DV PD[LPXP )DFLOLW\ RSHUDWLRQV ,Q UHD
FDVH PHWHRURORJ\ WKH PD[LPXP )DFLOLW\ RSHUDWLRQV DQG WKH FRQGLW
DLU TXDOLW\ FRPSRXQGV RFFXU VLPXOWDQHRXVO\ $V D UHVXOW WKH PDII
SUHVHQWHG LQ WKLV DVVHVVPHQW DUH YHU\ FRQVHUYDWLYH

W LV DOVR LPSRUWDQW WR QRWH WKDW WKH SURYLQFLDO DQG IHGHUDO D\
QRW UHJXODWRU\ OLPLWV DQG DUH IUHTXHQWO\ H[FHHGHG DW YDULRXV OR
DQG ORQJ UDQJH WUDQVSRUWDWLRQ ,QVWHDG RI EHLQJ XVHG IRU D SDVV
WR EH XVHG DV EHQFKPDUNV WR IDFLOLWDWH DLU TXDOLW\ PDQDJHPHQW R
GHVLUDEOH OHYHOV IRU RXWGRRU DLU TXDOLW\

7KH HPLVVLRQV IURP WKH )DFLOLW\ ZHUH SUHGLFWHG IRU WKH FXUUHQW RS
GHYHORSPHQW RI WKH 3LW H[WHQVLRQ &XPXODWLYH FRQFHQWUDWLRQV .
VHQVLWLYH UHFHSWRUYV

,Q DOO VFHQDULRY PD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQWUDWLRQV I|
DERYH VRPH RI WKH DVVHVVPHQW FULWHULD DW RIIl VLWH ORFDWLRQV DQG
FRQFHQWUDWLRQV DUH JHQHUDOO\ ORFDWHG DW UHFHSWRUV LPPHGLDWHO)

FUXVKLQJ SODQW DUHD DQG WKH DFWLYH H[WUDFWLRQ IDFH ZKLFK FKDQ.
FRQFHQWUDWLRQV GHFUHDVH UDSLGO\ ZLWK GLVWDQFH ZKLFK LV ZK\ VHQV
OLQH KDYH PXFK ORZHU FRQFHQWUDWLRQV 7KH )DFLOLW\ DFWLYLWLHV ZL
FRQFHQWUDWLRQVY DUH WKH PDWHULDO KDQGOLQJ KDXO WUXFN WUDIILF DC
7TKHVH DFWLYLWLHY JHQHUDWH IXJLWLYH GXVW HPLVVLRQV WKDW FDQ EH VI
PLWLIDWLRQ PHDVXUHYVY SUHVHQWHG 6HFWLRQ

:KHQ DVVHVVLQJ WKH PD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQWUDWLRQV
IRU WKH ILYH VFHQDULRVY VRPH RI WKH PD[LPXP SUHGLFWHG FXPXODWLYH F
VHQVLWLYH UHFHSWRUV DUH DERYH WKH &$$46 WKDW ZLOO EH FRPLQJ LQWI
FRQFHQWUDWLRQVY DUH FRPSDUHG WR WKH 2QWDULR $%$4&V WKH PDMRULW\
FRQWULEXWLQJ PRVW WR WKH PD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQW
PHDVXUHVY WKDW FDQ EH LPSOHPHQWHG WR UHGXFH EODVWLQJ HPLVVLRQV |
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7KH 0(&3 PHWHRURORJLFDO GDWDVHW XVHG IRU WKLY DVVHVVPHQW VKRZV \
IURP ZHVWHUO\ GLUHFWLRQV $V WKH H[WUDFWLRQ SKDVLQJ LV SURSRVHG
LI ZLQGY DUH EORZLQJ IURP WKH ZHVW WKH KLIKHVW FRQFHQWUDWLRQV Dl
7KLV LV UHIOHFWHG LQ HI[WHQVLRQ VFHQDULRV WR DV WKH PD[LPXP SUH
WKH HDVW RI WKH YDULRXVY H[WUDFWLRQ DQG EODVWLQJ ORFDWLRQV

&RQWRXU SORWYV IRU FRPSRXQGV ZLWK PD[LPXP SUHGLFWHG FXPXODWLYH F
SURYLGHG LQ $SSHQGL[ % 7KH IROORZLQJ VHFWLRQV SURYLGH PRUH GHWD
FROQFHQWUDWLRQV IRU HDFK VFHQDULR

6FHQDUYLRLVWLQJ 2SHUDWLRQV

6FHQDULR UHSUHVHQWYV WKH ZRUVW FDVH H[LVWLQJ RSHUDWLRQV ZKHUH
VRXWKHUQ HIWHQW RI 3LW LQ WKH FXUUHQW OLFHQVHG DUHD QRUWK RI O
LV ORFDWHG DW LWV FXUUHQW ORFDWLRQ LQ 3LW $ 'LVSHUVLRQ ORGHOO

$V VXPPDUL]HG LQ 7DEOH PD[LPXP FXPXODWLYH SUHGLFWHG FRQFHQWUD
DW VHQVLWLYH UHFHSWRUV DUH EHORZ WKH DVVHVVPHQW FULWHULD KRZH
FROQOFHQWUDWLRQ RI 30 LV DERYH WKH FULWHULRQ DW UHFHSWRU 7TKH F

FROQFHQWUDWLRQV RI 630 30 DQG FU\WWVWDOOLQH VLOLFD DUH DERYH WKH I
% D WR % F 7TKHVH RIl VLWH FRQFHQWUDWLRQV RFFXU MXVW WR WKH ZHV\
VRXWK RI WKH HI WUDFWLRQ DUHD

OD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQWUDWLRQV RI FRPEXVWLRQ JDVH'
DVVHVVHG IRU 6FHQDULR +RZHYHU WKHVH FRQFHQWUDWLRQVY DUH DERY'I




"HFHPEHU

7DEOH OD[LPXP B3UHGLFWHG &RQFHQWUDWLRQV IRU ([LVWLQJ 2SHUDWLRQV

eoLwn  (LVWLQ 6HQVLWLYH 5HFHSWRUV 211 VLWH 5HFHSWRUV
&RPSRXQt $YHUDJLQJ ! >—JPF&RSE?%g‘ OD[LPXP 3UHGLF OD[LPXP 3UHGLFWHG ] OD[LPXP 211 6LM OD[LPXP 3UHGLFWHG ¢
&RQFHQWUDWLRC &RQFHQWUDWLRQ &RQFHQWUDWLR! &RQFHQWUDWLRQ
630 +RXU
$QQXDO
30 +RXU
30 +RXU
$QQXDO
&U\WWDOOIQH 6LOLFD KRXU
12 +RXU $34&
+RXU &$$p6
+RXU
$QQXDO
62 +RXU $$4&

+RXU &$346

+RXU $%4&

+RXU &$%46

$QQXDO $%$4&

$QQXDO &$§$46

&2 +RXU $3$4&

+RXU 1$$42

+RXU

+RXU 1$$42
$V SHU WKH 0(&3 $'0*2 0(&3

PHWHRURORJLFDO DQRPDOLHV ZHUH UHPRYHG IRU PRGHOOLQJ GRQH RYHU WKH HQWLUH PRGHOOLQJ JULG DQG QRW DW LQGLYLGXDO VHQVLW




'"HFHPEHU

6FHQDULRSDQVLRQ 3KDVH

6FHQDULR UHSUHVHQWY WKH ZRUVW FDVH H[SDQVLRQ 3KDVH RSHUDWLRQ
DW WKH VRXWKHDVWHUQ H[WHQW RI WKH 3KDVH DUHD VRXWK RI WKH UDF!
+LJKZD\ 7KH FUXVKLQJ SODQW LV ORFDWHG DW LWV FXUUHQW ORFDWLF
VFHQDULR LV SURYLGHG DV )LJXUH E

$V VXPPDUL]HG LQ 7DEOH WKH PD[LPXP SUHGLFWHG FXPXODWLYH FRQFHC
FULWHULRQ DW VHQVLWLYH UHFHSWRUV KRZHYHU WKH PD[LPXP SUHGLFWH(
FU\VWDOOLQH VLOLFD DUH DERYH WKH FULWHULD DW VHQVLWLYH UHFHSWR
FROQFHQWUDWLRQV RI 630 30 DQG FU\WWVWDOOLQH VLOLFD DUH DERYH WKH I
% D WR % F 7TKHVH RIl VLWH FRQFHQWUDWLRQV RFFXU MXVW WR WKH ZHVYV
RI WKH HIWUDFWLRQ DUHD

OD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQWUDWLRQV RI FRPEXVWLRQ JDVH'
DVVHVVHG IRU 6FHQDULR +RZHYHU WKHVH FRQFHQWUDWLRQVY DUH DERY

6FHQDULRSDQVLRQ 3KDVH

$ VHFRQG ZRUVW FDVH VFHQDULR ZDV DVVHVVHG IRU ([SDQVLRQ 3KDVH D\
VLWXDWHG EHWZHHQ WZR VHQVLWLYH UHFHSWRUV 7KHVH UHFHSWRUV DUH
HIWUDFWHG DW WKH HQG RI 3KDVH 7KH FUXVKLQJ SODQW LV ORFDWHG D\
ORGHOOLQJ 30DQ IRU WKLV VFHQDULR LV SURYLGHG DV )LIJXUH F

$V VXPPDUL]HG LQ 7DEOH WKH PD[LPXP SUHGLFWHG FXPXODWLYH FRQFHC
FULWHULRQ DW VHQVLWLYH UHFHSWRUV KRZHYHU WKH PD[LPXP SUHGLFWH(
FU\WVWDOOLQH VLOLFD DUH DERYH WKH FULWHULD DW VHQVLWLYH UHFHSWR!
FROQFHQWUDWLRQV RI 630 30 30 DQG FU\VWDOOLQH VLOLFD DUH DERYH
ILIXUHV % D WR % G 7TKHVH RIl VLWH FRQFHQWUDWLRQV RFFXU MXVW WR \
WKH HIWUDFWLRQ DUHD

OD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQWUDWLRQV RI FRPEXVWLRQ JDVH'
DVVHVVHG IRU 6FHQDULR +RZHYHU WKHVH FRQFHQWUDWLRQV DUH DERY

6FHQDULRSDQVLRQ 3KDVH

6FHQDULR UHSUHVHQWYVY WKH ZRUVW FDVH H[SDQVLRQ 3KDVH RSHUDWLRQ
UHDFKHVY WKH HDVW SURSHUW)\ OLQH Rl WKH SURSRVHG H[SDQVLRQ DUHD 7
ORFDWLRQ LQ 3LW $ 'LVSHUVLRQ ORGHOOLQJ 30DQ IRU WKLV VFHQDULR L

$V VXPPDUL]HG LQ 7DEOH PD[LPXP FXPXODWLYH SUHGLFWHG FRQFHQWUD
DW VHQVLWLYH UHFHSWRUV DUH EHORZ WKH DVVHVVPHQW FULWHULD KRZH
FRQFHQWUDWLRQ RI 30 LV DERYH WKH FULWHULRQ DW UHFHSWRU 7TKH F

FROQFHQWUDWLRQV RI 630 30 30 DQG FU\WVWDOOLQH VLOLFD DUH DERYH
ILIXUHV % D WR % G 7KHVH RIl VLWH FRQFHQWUDWLRQV RFFXU MXVW WR
WKH HIWUDFWLRQ DUHD

OD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQWUDWLRQV RI FRPEXVWLRQ JDVH'
DVVHVVHG IRU 6FHQDULR +RZHYHU WKHVH FRQFHQWUDWLRQVY DUH DERY

. |



"HFHPEHU

7DEOH OD[LPXP B3UHGLFWHG &RQFHQWUDWLRQV IRU ([SDQVLRQ 3KDVH 6FHQDULR

6HQVLWLYH 5HFHSWRUV 211 VLWH 5HFHSWRUV
&ULwH , ([LVWLQ
&RPSRXQ! $YHUDJLQJ >7JPF&RSF?%W‘ OD[LPXP 3UHGLF OD[LPXP 3UHGLFWHG « ] OD[LPXP 211 6LW OD[LPXP 3UHGLFWHG ¢
—J PAC ¢RQFHQWUDWLRC &RQFHQWUDWLRQ &RQFHQWUDWLR! &RQFHQWUDWLRQ
630 +RXU
$QQXDO
30 +RXU
30 +RXU
$QQXDO
&U\WWDOOLQH 6LOLFD KRKU
12 +RXU $34&

+RXU &$3$46

+RXU

$QQXDO

62 +RXU $3%$4&

+RXU &$346

+RXU $%4&

+RXU &$%$46

$QQXDO $$4&

$QQXDO &$$46

&2 +RXU $$#&

+RXU 1$$42

+RXU

+RXU 1$3$42
$V SHU WKH 0(&3 $'0*2 0(&3 PHWHRURORJLFDO DQRPDOLHV ZHUH UHPRYHG IRU PRGHOOLQJ GRQH RYHU WKH HQWLUH PRGHOOLQJ JULG DQG QRW DW LQGLYLGXDO VHQVLWLYH UHFHSWRU ORFD}




"HFHPEHU

7DEOH OD[LPXP B3UHGLFWHG &RQFHQWUDWLRQV IRU ([SDQVLRQ 3KDVH 6FHQDULR

&RPSRXQ $YHUDJLQJ : &ULWH ([LVWLQ 6HQVLWLYH 5HFHSWRUV | 211 VLWH 5HFHSWRUV
>—J Pl &RQFHQW!

>—J Ph( OD[LPXP 3UHGLF' OD[LPXP 3UHGLFWHG ¢ &ULWH OD[LPXP 2Il 6LW OD[LPXP 3UHGLFWHG «

&RQFHQWUDWLRG &RQFHQWUDWLRQ &RQFHQWUDWLRC &RQFHQWUDWLRQ
630 +RXU
$QQXDO
30 +RXU
30 +RXU
$QQXDO

&U\VWDOOLQH 6LOLFD KRXU
12 +RXU $$4&

+RXU &$%$$46

+RXU

$QQXDO

62 +RXU $%$4&

+RXU &$$46

+RXU $%4&

+RXU &$%$46

$QQXDO $$4&

$QQXDO &$$46

&2 +RXU $$48&

+RXU 1$%42

+RXU

+RXU 1$$42

$V SHU WKH 0(&3 $'0*2 0(&3 PHWHRURORJLFDO DQRPDOLHV ZHUH UHPRYHG IRU PRGHOOLQJ GRQH RYHU WKH HQWLUH PRGHOOLQJ JULG DQG QRW DW LQGLYLGXDO VHQVLWLYH UHFHSWRU ORFD}




"HFHPEHU

7DEOH OD[LPXP B3UHGLFWHG &RQFHQWUDWLRQV IRU ([SDQVLRQ 3KDVH 6FHQDULR

(LILGE 6HQVLWLYH 5HFHSWRUV 211 VLWH 5HFHSWRUV
. &ULWH
&RPSRXQ! $YHUDJLQJ ¢ >—JPﬁ&RSF?%WI OD[LPXP 3UHGLF OD[LPXP 3UHGLFWHG ¢ .\ \wy OD[LPXP 211 6LW OD[LPXP 3UHGLFWHG .
—J PAC  gRQFHQWUDWLRC &RQFHQWUDWLRQ &RQFHQWUDWLR( &RQFHQWUDWLRQ
630 +RXU
$QQXDO
30 +RXU
30 +RXU
$QQXDO
&U\WWDOOLQH 6LOLFD KRXU
12 +RXU $34&

+RXU &$3%46

+RXU

$QQXDO

62 +RXU $%$4&

+RXU &$346

+RXU $3%4&

+RXU &$%46

$QQXDO $$4&

$QQXDO &$[$46

&2 +RXU $$4&

+RXU 1$%$42

+RXU

+RXU 1$3%$42
$V SHU WKH 0(&3 $'0*2 0(&3

PHWHRURORJLFDO DQRPDOLHV ZHUH UHPRYHG IRU PRGHOOLQJ GRQH RYHU WKH HQWLUH PRGHOOLQJ JULG DQG QRW DW LQGLYLGXDO VHQVLWLYH UHFHSWRU ORFD}




'"HFHPEHU

6FHQDULRSDQVLRQ 3KDVH

6FHQDULR UHSUHVHQWY WKH ZRUVW FDVH H[SDQVLRQ 3KDVH RSHUDWLRQ
UHDFKHV WKH QRUWKHDVW FRUQHU RI WKH SURSRVHG H[SDQVLRQ DUHD VR
ORFDWHG DW LWV FXUUHQW ORFDWLRQ LQ 3LW $ 'LVSHUVLRQ ORGHOOLQJ

$V VXPPDUL]HG LQ 7DEOH PDI[LPXP FXPXODWLYH SUHBQ&6WHGVRMRIQFHIQQWHUD
VHQVLWLYH UHFHSWRUV DUH EHORZ WKH DVVHVVPHQW FULWHULD KRZHYHU
R1 30LY DERYH WKH FULWHULRQ DW UHFHSWRU 7KH PD[LPXP RIl VLWH SU
30 30 DQG FU\VWDOOLQH VLOLFD DUH DERYH WKH DVVHVVPHQW FULWHULD
FRQFHQWUDWLRQV RFFXU MXVW RIIl VLWH WR WKH ZHVW RI WKH FUXVKLQJ S

OD[LPXP SUHGLFWHG FXPXODWLYH FRQFHQWUDWLRQV RI FRPEXVWLRQ JDVH'
6FHQDULR VHH $SSHQGL[ % ILIXUHV % H WR % | 7TKHVH FRQFHQWUDWLR




"HFHPEHU

7DEOH OD[LPXP 3UHGLFWHG &RQFHQWUDWLRQV IRU ([SDQVLRQ 3KDVH

6FHQDULR

euLwhy | (LVWLQ 6HQVLWLYH 5HFHSWRUV 211 VLWH 5SHFHSWRUV
&RPSRXQ| $YHUDJLQJ >—JPﬁQ&RSE?%g£ OD[LPXP 3UHGLF OD[LPXP 3UHGLFWHG . o\ i OD[LPXP 211 6LW OD[LPXP 3UHGLFWHG
&RQFHQWUDWLR( &RQFHQWUDWLRQ &RQFHQWUDWLR( &RQFHQWUDWLRQ
630 +RXU
$QQXDO
30 +RXU
30 +RXU
$QQXDO
&U\WWDOOLQH 6LOLFD KRXU
12 +RXU $34&
+RXU &$$46
+RXU
$QQXDO
62 +RXU $$4&

+RXU &$$46

+RXU $$4&

+RXU &$%46

$QQXDO $$48&
$QQXDO &$$46
&2 +RXU $$4&

+RXU 1$%$42

+RXU

+RXU 1$%$42
$V SHU WKH 0(&3 $'0*2 0(&3

PHWHRURORJLFDO DQRPDOLHV ZHUH UHPRYHG IRU PRGHOOLQJ GRQH RYHU WKH HQWLUH PRGHOOLQJ JULG DQG QRW DW LQGLYLGXDO VHQVLWLYH UHFHSWRU ORFD}




'"HFHPEHU

5(&200(1'$7,216
ORGHOOLQJ 5HILQHPHQWYV

7KH UHVXOWY SUHVHQWHG LQ 6HFWLRQ LQGLFDWH WKDW PD[LPXP FXPXOD'
DUH DERYH VRPH RI WKH DVVHVVPHQW FULWHULD +RZHYHU WKH UHVXOWYV
VLIQLILFDQWO\ ORZHU DW WKH VHQVLWLYH UHFHSWRUV 7R IXUWKHU UHGX
FRQFHQWUDWLRQV WKHUH DUH VHYHUDO DVSHFWV RI WKLV DVVHVVPHQW W
UHILQHPHQW DV OLVWHG EHORZ

] %ODVWLQJ $V GLVFXVVHG LQ 6HFWLRQ LW ZDV FRQVHUYDWLYHO\ DV
NJ ZRXOG EH XVHG LQ HDFK VFHQDULR +RZHYHU LW LV DOVR XQG

H J DPRXQW RI H[SORVLYH EODVW DUHD DUH VXEMHFW WR FKDQJH GH
SURJUDP HVSHFLDOO\ DV WKH HIWUDFWLRQ IDFH DSSURDFKHV WKH SUR:
UHDOLVWLF EODVWLQJ SDUDPHWHUYVY FRXOG EH XVHG WR UHILQH WKH PR

m +DXO 7UXFN 7UDIILF $V GLVFXVVHG LQ 6HFWLRQ LW ZDV FRQVHUYDW
ZDVK SODQW ZRXOG UHPDLQ LQ 3LW UHVXOWLQJ LQ ORQJHU KDXO URX!
SODQW DQG ZDVK SODQW PD\ EH UHORFDWHG WR 3LW LQ WKH IXWXUH :
GLVWDQFH 'HFUHDVLQJ WKH KDXO GLVWDQFH ZRXOG OLNHO\ UHGXFH W
WUDIILF 5RDG GXVW VDPSOLQJ FRXOG DOVR EH FRPSOHWHG WR SURYLG
WR UHILQH WKH PRGHOOLQJ DVVHVVPHQW

[ ODWHULDO +DWQ QONVQRRQVHUYDWLYHO\ DVVXPHG WKDW WKH PDWHULDO KEC
NJ SHU GD\ ,I WKLV DPRXQW ZHUH GHFUHDVHG ZKHQ H[WUDFWLRQ D
UHFHSWRUV WKH RIl VLWH HIITHFWV RI IXJLWLYH GXVW IURP PDWHULDO K
ZRXOG EH SRVVLEOH LI WKH PDWHULDO ZHUH ZDWHUHG EHIRUH EHLQJ OF

] "HW "HSRVA-LWIMR@HSRVLWLRQ UHPRYDO RI SDUWLFOHY IURP WKH DWPRVS
WKH PRGHOOLQJ DVVHVVPHQW ZKLFK UHVXOWY LQ KLIKHU SUHGLFWHG F
GHSOHWLRQ FDOFXODWLRQV LQ WKH PRGHO RSWLRQV ZRXOG UHGXFH WK
GXVW

%HVW ODQDJHPHQW 3UDFWLFHYV 30DQ IRU WKH &R

,Q DGGLWLRQ WKH FRQWLQXHG LPSOHPHQWDWLRQ RI D %HVW ODQDJHPHQW
%033 LV UHFRPPHQGHG WR DVVLVW ZLWK FRQWUROOLQJ IXJLWLYH GXVW H
WKH HITHFWV RI IXJLWLYH GXVW RIl VLWH DQG DW VHQVLWLYH UHFHSWRUV
J)DFLOLW\ 7KH %033 RXWOLQHYV SUHYHQWDWLYH DQG FRQWURO PHDVXUHV L
OLNHOLKRRG RI KLJK GXVW HPLVVLRQV IURP WKH )DFLOLW\ ,QVSHFWLRQV
%033 DQG ZLOO DOORZ IRU FRQWLQXRXV LPSURYHPHQW RI WKH IXJLWLYH G)

$LU 4XDOLW\ ORQLWRULQJ

7KH LPSOHPHQWDWLRQ RI DQ DLU TXDOLW\ PRQLWRULQJ SURJUDP FRXOG EF
FRQFHQWUDWLRQV Rl WKH LQGLFDWRU FRPSRXQGV DV ZHOO DV WR JXLGH W
EHVW PDQDJHPHQW SUDFWLFHYVY 7KH PRQLWRULQJ SURJUDP VKRXOG EH GH"
WKH 0(Z8HUDWLRQV 0DQXDO IRU $LU 4XDOLW\ ORQLWRULQJ LQ 2QWDULR

G coLDER



'"HFHPEHU

&21&/86,216

7KH UHVXOWY RI WKH FRQVHUYDWLYH DLU TXDOLW\ LPSDFW DVVHVVPHQW IF
HIWHQVLRQ LQGLFDWH WKDW WKH PD[LPXP RIl VLWH SUHGLFWHG FXPXODWL
DUH DERYH WKH DVVHVVPHQW FULWHULD +RZHYHU WKHVH FRQFHQWUDWLEF
UHFHSWRUV W LV LPSRUWDQW WR QRWH WKDW WKH DVVHVVPHQW FULWHU
H[FHHGHG DW YDULRXV ORFDWLRQV DFURVV 2QWDULR ,QVWHDG WKH\ DUH
LQGLFDWRU RI JRRG DLU TXDOLW\ ,Q UHDOLW\ WKHUH LV D YHU\ ORZ OLNF
PD[LPXP )DFLOLW\ RSHUDWLRQV DQG WKH FRQGLWLRQV WKDW UHVXOW LQ W
FRPSRXQGV ZRXOG RFFXU VLPXOWDQHRXVO\ $V D UHVXOW WKH PD[LPXP S
SUHVHQWHG LQ WKLY DVVHVVPHQW DUH YHU\ FRQVHUYDWLYH

S5HILQHPHQWY WR WKH PRGHOOLQJ DVVHVVPHQW GLVFXVVHG LQ 6HFWLRQ
FXPXODWLYH FRQFHQWUDWLRQV 7KH FRQWLQXHG LPSOHPHQWDWLRQ RI EH
Facility’s updated BMPP can help to control fugitive dust and reduce off VLWH HIIHFWV 211 VLWH LPSDFV
combustion gases, while not directly assessed under the Facility’s blast monitoring program, will be influenced by

WKH DPRXQW RI H[SORVLYH XVHG DQG WHUPLQDWLRQ SRLQW IRU EODVWLQJ
PRQLWRULQJ SURJUDP ZRXOG SURYLGH PHDVXUHG RIlI VLWH FRQFHQWUDWL
XVHG WR HYDOXDWH WKH HIITHFWLYHQHVYV RI WKH %033 DQG GHWHUPLQH ZKI
UHILQHPHQWY WR EHWWHU UHSUHVHQW HPLVVLRQV IURP WKH )DFLOLW\ RSH

. |



'"HFHPEHU

&855,&8/% 9,7%(
&XUULFXOD YLWDH IRU WKH DXWKRUV Rl WKH UHSRUW DUH SURYLGHG LQ $S




'"HFHPEHU

5()(5(1&(6

$OEHUWD (QYLURQPHQW DQG 6XVWDLQDEOH 5HVRXUFH '"HY HORSFPHNLW H
2FWREMU ,6%1 (GPRQWRQ $OEHUWD

%URRN -5 'DQQ 7 ) %XUQHWW 5 7 7KH 5GHODWLRQVKLS $PRQJ 763
&RQVWLWXHQWV RI $WPRVSKHULF 3DUWLFLSDWH ODWWHU DW OXOWLSOH
ODQDJHPHQW $VVRFLDWLRQ $FFHVVHG KWWS ZZZ WDQGIRQOLQH FRP

&DQDGLDQ &RXQFLO RI OLQLVWHUV RI WK&D QDGIURD PEYWR GBO(SPELHQW $LL
2EMHFWLYHV 3URFHWWY DIQEDEWHBWXRP FHTJ UFTH FFPH FD GRZQORDG HQ

&DQDGLDQ &RXQFLO RI OLQLVWHUV RI WKEBDXQNGDR:QBHQAW DEE®DPUGYV IRU 3DU
DQG 2]RQH )LQDO 5HSRUW

&ROH + 6 DQG - ( 6XPPHUKWYVHZ Rl THFKQLTXHV $YDLODEOH IRU (VWLPDW]|
&RQFHQWURWURD® Rl WKH $LU 3ROOXWLRQ &RQWURO $VVRFLDWLRQ

(QYLURQPHQW DQG &OLPDWH &KDQJH &DQDGD (&&& 1IDWLRQDO $LU 3
KWWS ZZZ HF JF FD UQVSD QDSV 'HIDXOW DVS"ODQJ (Q Q &' &)

*RYHUQPHQW RI &DQDGD &DQDGD *D]JHWWH 9RO

+HDOWK &DQDGD 1IDWLRQDO $PELHQW $LU 4XDOLW\ 2EMHFWLYHV IRU ¢

'HVLUDEOH $FFHSWDEOH DQG 7ROHUDEOH /HYHOV ,6%1

OLQLVWU\ RI WKH (QYLURQPHQW &R QV H U.YO\sHoR @mbienCAIBQuBlilY Critdrias 3

3,%6 H 6WDQGDUGY 'HYHORSPHQW %UDQFK 2QWDULR OLQLVWU\ R
&KDQJH
OLQLVWU\ RI WKH (QYLURQPHQW DQG &OLPDWH &KDQJH 0(&3 $LU 4XD
H
0(&3 D $LU 4XDOLW\ LQ 2QWDULR 5HSRUW ,661
OLQLVWU\ RI WKH (QYLURQPHQW &RQVHUYDWLRQ DQG 3DUNV 0(&3 $L
2QWDULR 9HUVLRQ 3,%6 H 7RURQWR 2QWDULR 0(&3 2QWDULI

&OLPDWH &KDQUHMWKRGRORJ\ IRU ORGHOOLQJ $VVHVVPHQWYV RI &RQWDPL
BWDQGDUGYV DQG *XLGHOLQHV PHF&IQUW PD®H%H X OO HW L Q

OLQLVWU\ RI WKH (QYLURQPHQW &RQVHUYDWLRQ DQG 3DUNV 0(&3 2StH
LQ 2QWDULR

OLQLVWU\N RI WKH (QYLURQPHQW &RQVHUYDWLBRBKRIJDRGDI D ONWHRWBRORJILFDO
'DWD IRU $LU 'LVSHUVLRQ ORGHOOLQJ
KWWSV 727zZ ROWDULR FD HOYLURQPHOQOW DQG HQHUJ\ PDS UHJLRQDO PF

QO PRGHOOLQJ
OLQLVWU\ RI 7TUDQVSRUWDWLRQ 2QWDULR 072 (QYLURQPHQWDO *XLG

4XDOLW\ ,PSDFWV DQG *UHHQKRXVH *DV (PLVVLRQV RI B3URYLQFLDO 7UD

G coLpEH
.|



'"HFHPEHU

IDWLRQDO 6WRQH 6DQG DQG *UDYHO $VVRFLDWLRQ 166*$ ORGHOO

8QLWHG 6WDWHYV (QYLURQPHQWDO 3URWHFWLRQ $JHQF\ 86(3$ &RPSL
$3 JLIWK (GLWLRQ 9ROXPH , 6WDWLRQDU\ 3RLQW DQG $UHD 6RXUFHYV
KWWS 7ZZZ HSD JRY WWQ FKLHI DS LQGH[ KWPO

86 (3% JLIKW 'XW\ OHKLFPH(FLRQLRWYQGDUGY $YDLODEOH DW
KWWSV ZZZ HSD JRY JUHHQYHKLFOHV OLJKW GXW\ YHKLFOH HPLVVLRQ\

86 (3% ([KDXVW (PLVVLRQ 6WDQGDUGV IRU +HDY\ 'XW\ +LJKZD\ &RPSUH
%XVHV (3% %

86 (3% D ([KDXVW DQG &UDQNFDVH (PLVVLRQ )DFWR&GRRBUH\RQRRDG (Q
,JOLWLRQ 15 G

86 (3% E OHGLDQ /LIH $QQXDO $FWLYLW\ DQG /RDG )DFWRU 9DOXHV IR
15 G

8QLWHG 6WDWHV (QYLURQPHQWDO 3URWERWSRQLYROQOR! 5HEX OBV RU\ 'HVLJIQ
&RQFHQWUDWLRQV $(502' YV ,6&67 &7'063WND6 | SESRIUW( (3% 5 21
RI $LU 4XDOLW)\ 30DQQLQJ DQG 6WDQGDUGV (PLVVLRQV ORQLWRULQJ DC
3DUN 1RUWK &DUROLQD

8QLWHG 6WDWHVY (QYLURQPHQWDO 3URWHRBIRQ' BYFQYESWLRQ(R$ ORGBO )RU
(3% 5 21ILFH RI $LU 4XDOLW\ 30DQQLQJ DQG 6WDQGDUGV (PLVV
'LYLVLRQ 5HVHDUFK 7ULDQJOH 3DUN 1RUWK &DUROLQD

8QLWHG 6WDWHY (QYLURQPHQWDO 3URWHMMURQ*$1BRAFRWB WKEB$(502'ETHUUL
SUHSURFHVVRU (8650%3M 21ILFH Rl $LU 4XDOLW\ 30DQQLQJ DQG 6WL
ORQLWRULQJ DQG $QDO\VLV 'LYLVLRQ 5HVHDUFK 7ULDQJOH 3DUN 1RUYV

8QLWHG 6WDWHV (QYLURQPHQWDO 3URWHFWLRQ $JHQF\ 8 6 +3$% F $(5¢(
6FLHQFH 'RFXPHQW S5HYLVHG 'UDIW

8QLWHG 6WDWHV (QYLURQPHQWDO 3URWHFB)RBQBIJHORY LY BRQ3WR WKH *XLC
4XDOLW\ ORGHOV $GRSWLRQ RI D 3UHIHUUHG *HQHUDO 3XUSRVH )ODW |
RWKHU 5HYUVLRDRI $LU 4XDOLW\ 30DQQLQJ DQG 6WDQGDUGYV (PLVVLRQ
5HVHDUFK 7ULDQJOH 3DUN 1RUWK &DUROLQD

86 (3% $3- &RPSLODWLRQ RI $LU SROOXWUID QW (BLWULIRRY YRPWRHY $SSH
OLVFHOODQHRXYV 'DWD DQG &RQYHUVLRQ )DFWRUV

86 (3% 423Compilation of Air Emissions Factors, Chapter 11.9 “Western Surface Coal Mining”.

86 (3% 423Compilation of Air Emissions Factors, Chapter 11.19 “Crushed Stone Processing and

Pulverized Mineral Processing”.

8QLWHG 6WDWHV (QYLURQPHQWDO 3URW&R WS IRMD $IHRIF R 1836 U(3ROOXWDQW |
9ROXPH 6WDWLRQDU\ 3RLQW DQG $UHD 6RXUFHV $3 )LIWK (GLWLRQ
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December 2020

Table A1l - Emission Summary Table by Source
Emission Data
Source Identifier Source Description . 1-hour Emission | 24-hour Emission
Contaminant CAS No.
Rate [g/s] Rate [g/s]
la Crushing Plant SPM N/A 5.84E-01 —
PM10 N/A 2.05E-01 —
PM2.5 N/A 3.12E-02 —
Crystalline silica 14808-60-7 1.35E-02 —
1b Crushing Plant Drop Operations spmtY N/A 2.75E+00 —
pm10™ N/A 1.20E+00 —
pm2.5M N/A 1.82E-01 —
Crystalline silica™ 14808-60-7 7.91€-02 —
2 Wash Plant SPM N/A 2.75E-01 —
PM10 N/A 1.16E-01 —
PM2.5 N/A 7.72E-02 —
Crystalline silica 14808-60-7 7.64E-03 —
3-1 Crusher Stockpiles Wind Erosion SPM N/A — 1.10E-02
PM10 N/A - 5.50E-03
PM2.5 N/A — 8.24E-04
Crystalline silica 14808-60-7 — 3.61E-04
3-2 Wash Plant Stockpiles Wind SPM N/A — 4.52E-02
PM10 N/A — 2.26E-02
PM2.5 N/A — 3.39E-03
Crystalline silica 14808-60-7 — 1.49E-03
3-3 West Stockpiles Wind Erosion SPM N/A — 6.70E-02
PM10 N/A — 3.35E-02
PM2.5 N/A = 5.02E-03
Crystalline silica 14808-60-7 — 2.20E-03
4-1 Main Site Access SPM N/A 1.04E-02 —
PM10 N/A 1.99E-03 -
PM2.5 N/A 4.81E-04 —
Crystalline silica 14808-60-7 1.31E-04 —
4-2 Main Site Egress SPM N/A 1.08E-02 —_
PM10 N/A 2.07E-03 —
PM2.5 N/A 5.00E-04 —
Crystalline silica 14808-60-7 1.36E-04 —
4-3 Road to Parking Lot SPM N/A 3.04E-03 —
PM10 N/A 5.83E-04 —
PM2.5 N/A 1.41E-04 -
Crystalline silica 14808-60-7 3.83E-05 —
4-4 Paved Entrance to Pit SPM N/A 1.09E-02 —
PM10 N/A 2.09E-03 -
PM2.5 N/A 5.05E-04 —
Crystalline silica 14808-60-7 1.37E-04 —
5-la Stockpile Area 1 Loader Dust SPM N/A 4.53E-01 —
PM10 N/A 1.15E-01 —
PM2.5 N/A 1.15E-02 —
Crystalline silica 14808-60-7 7.58E-03 —
5-1b Stockpile Area 2 Loader Dust SPM N/A 4.47E-01 —
PM10 N/A 1.14E-01 —
PM2.5 N/A 1.14E-02 —
Crystalline silica 14808-60-7 7.48E-03 —
5-2 Shipping Road Dust SPM N/A 3.41E-01 —
PM10 N/A 8.68E-02 —
PM2.5 N/A 8.68E-03 —
Crystalline silica 14808-60-7 5.71E-03 —
5-4 Extraction Face Loader Road Dust SPM N/A 5.38E-01 —
PM10 N/A 1.37E-01 -
PM2.5 N/A 1.37E-02 —
Crystalline silica 14808-60-7 9.01E-03 —
6a-1 Stockpile Area 1 Loader Tailpipe CcO 630-08-0 8.02E-02
S02 7446-09-5 2.66E-04 —
SPM N/A 1.47E-02 —
PM10 N/A 1.47E-02 —
PM2.5 N/A 1.43E-02 —
Nox 10102-44-0 1.42E-01 —
6a-2 Stockpile Area 2 Loader Tailpipe CcO 630-08-0 9.17E-02 —
SO2 7446-09-5 3.04E-04 —
SPM N/A 1.68E-02 —
PM10 N/A 1.68E-02 =
PM2.5 N/A 1.63E-02 —
Nox 10102-44-0 1.62E-01 —
6a-3 Haul Road Non-Road Tail Pipe CcO 630-08-0 8.90E-01 —
S02 7446-09-5 1.98E-03 —
SPM N/A 1.09E-01 —
PM10 N/A 1.09E-01 -
PM2.5 N/A 1.06E-01 —
Nox 10102-44-0 1.05E+00 —
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Table A1l - Emission Summary Table by Source

Emission Data
Source Identifier Source Description . 1-hour Emission | 24-hour Emission
Contaminant CAS No.
Rate [g/s] Rate [g/s]

6a-4 Extraction Face Tailpipe CcO 630-08-0 4.33E-02 —
S02 7446-09-5 6.07E-04 —
SPM N/A 7.26E-03 —
PM10 N/A 7.26E-03 —
PM2.5 N/A 7.04E-03 —
Nox 10102-44-0 1.15E-01 —
6a-5 Water Pump - Pit 2 co 630-08-0 1.43E-02 —
S02 7446-09-5 6.99E-05 -
SPM N/A 3.90E-03 —
PM10 N/A 3.90E-03 —
PM2.5 N/A 3.78E-03 -
Nox 10102-44-0 3.61E-02 —
6a-6 Water Pump - Pit 3 co 630-08-0 1.67E-02 —
S02 7446-09-5 8.15E-05 —
SPM N/A 4.55E-03 —
PM10 N/A 4.55E-03 —
PM2.5 N/A 4.41E-03 —
Nox 10102-44-0 4.21E-02 —
6b-1 Shipping Road Tailpipe cOo 630-08-0 1.34E+00 —
S02 7446-09-5 7.14E-04 —
SPM N/A 8.63E-04 —
PM10 N/A 8.63E-04 —
PM2.5 N/A 8.37E-04 —
Nox 10102-44-0 1.73E-02 —
6b-2 Main Site Access Road Tailpipe cOo 630-08-0 1.34E+00 —
S02 7446-09-5 7.14E-04 —
SPM N/A 8.63E-04 —
PM10 N/A 8.63E-04 —
PM2.5 N/A 8.37E-04 —
Nox 10102-44-0 1.73E-02 —
6b-3 Main Site Egress Tailpipe Cco 630-08-0 1.34E+00 —
S02 7446-09-5 7.14E-04 —
SPM N/A 8.63E-04 -
PM10 N/A 8.63E-04 —
PM2.5 N/A 8.37E-04 —
Nox 10102-44-0 1.73E-02 —
6b-4 Road to Parking Lot Tailpipe CO 630-08-0 2.80E-04 —
SO2 7446-09-5 2.77E-04 —
SPM N/A 2.00E-07 —
PM10 N/A 2.00E-07 —
PM2.5 N/A 1.94E-07 —
Nox 10102-44-0 1.07E-05 —
6b-5 Paved Entrance to Pit Tailpipe CcO 630-08-0 1.34E+00 —
S02 7446-09-5 4.37E-04 —
SPM N/A 8.63E-04 -
PM10 N/A 8.63E-04 —
PM2.5 N/A 8.37E-04 —
Nox 10102-44-0 1.73E-02 —
7a Stockpile Material Handling SPM N/A 4.14E-01 —
PM10 N/A 1.81E-01 —
PM2.5 N/A 2.74E-02 —
Crystalline silica 14808-60-7 1.19E-02 —
7b Extraction Face Material Handling SPM N/A 2.46E+00 —
PM10 N/A 1.08E+00 —
PM2.5 N/A 1.63E-01 —
Crystalline silica 14808-60-7 7.09E-02 —
8 Blast Hole Drilling SPM N/A 1.64E-02 —
PM10 N/A 7.28E-03 —
PM2.5 N/A 1.37E-03 —
Crystalline silica 14808-60-7 4.79E-04 —
9 Quarry Blasting - Fugitives SPM N/A 1.69E-01 -
PM10 N/A 8.78E-02 —
PM2.5 N/A 5.06E-03 —

Crystalline silica 14808-60-7 5.77E-03
10 Quarry Blasting - Combustion Cco 630-08-0 2.91E+01 —
S02 7446-09-5 9.24E-01 —
Nox 10102-44-0 3.42E-01 —

Scenario 0 - Existing Operations

5-3 Haul Road Dust SPM N/A 1.19E+01 —
PM10 N/A 3.04E+00 —
PM2.5 N/A 3.04E-01 —
Crystalline silica 14808-60-7 2.00E-01 —
6b-6 Haul Road Passenger Tailpipe cO 630-08-0 8.35E-04 —
SO2 7446-09-5 2.77E-04 —
SPM N/A 5.97E-07 —
PM10 N/A 5.97E-07 -
PM2.5 N/A 5.79E-07 —
Nox 10102-44-0 3.18E-05 —
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Table A1l - Emission Summary Table by Source
Emission Data

Source Identifier Source Description . 1-hour Emission | 24-hour Emission
Contaminant CAS No.
Rate [g/s] Rate [g/s]

Scenario 1 - Expansion Phase 1

5-3 Haul Road Dust SPM N/A 1.47E+01 —
PM10 N/A 3.75E+00 —
PM2.5 N/A 3.75E-01 —
Crystalline silica 14808-60-7 2.47E-01 —
6b-6 Haul Road Passenger Tailpipe CcO 630-08-0 1.032E-03 —
SO2 7446-09-5 2.774E-04 —
SPM N/A 7.374E-07 -
PM10 N/A 7.374E-07 —
PM2.5 N/A 7.152E-07 —
Nox 10102-44-0 3.933E-05 —
Scenario 2 - Expansion Phase 1
5-3 Haul Road Dust SPM N/A 1.56E+01 —
PM10 N/A 3.97E+00
PM2.5 N/A 3.97E-01 —
Crystalline silica 14808-60-7 2.61E-01 —
6b-6 Haul Road Passenger Tailpipe CcO 630-08-0 1.093E-03 —
S02 7446-09-5 2.774E-04 —
SPM N/A 7.806E-07 —
PM10 N/A 7.806E-07 —
PM2.5 N/A 7.571E-07 —
Nox 10102-44-0 4.163E-05 —
Scenario 3 - Expansion Phase 2
5-3 Haul Road Dust SPM N/A 1.52E+01 —
PM10 N/A 3.87E+00 —
PM2.5 N/A 3.87E-01 —
Crystalline silica 14808-60-7 2.55E-01 —
6b-6 Haul Road Passenger Tailpipe cO 630-08-0 1.065E-03 —
S02 7446-09-5 2.774E-04 —
SPM N/A 7.610E-07 —
PM10 N/A 7.610E-07 —
PM2.5 N/A 7.382E-07 —
Nox 10102-44-0 4.059E-05 —
Scenario 4 - Expansion Phase 3
5-3 Haul Road Dust SPM N/A 1.39E+01 —
PM10 N/A 3.55E+00 —
PM2.5 N/A 3.55E-01 —
Crystalline silica 14808-60-7 2.33E-01 —
6b-6 Haul Road Passenger Tailpipe cO 630-08-0 9.754E-04 —
SO2 7446-09-5 2.774E-04 —
SPM N/A 6.967E-07 —
PM10 N/A 6.967E-07 -
PM2.5 N/A 6.758E-07 —
Nox 10102-44-0 3.716E-05 —

Note: [1] Emission rates vary by hour of day and by wind speed. This table presents only the maximum possible emission rate, based on the maximum hourly wind speed of 19 m/s
obtained from the "Crops" meteorological data set for West Central ("London").
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