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 INTRODUCTION 

 OVERVIEW 
This application, prepared by SCS Engineers (SCS), on behalf of Otay Landfill, Inc. (OLI) details the 
risk reduction activities that will be implemented at the Otay Landfill (Otay or landfill) to reduce 
health risk. This document serves as both a modification application to have these risk reduction 
activities permitted, as well as serving as the risk reduction audit and plan (RRAP) detailed in San 
Diego Air Pollution Control District (SDAPCD or District) Rule 1210 (e).  

SDAPCD Rule 1210 (e) reads as follows:(1) Except as provided in Subsections (e)(2), (e)(3) 
and (e)(4), within six months of receipt of written notice from the Air Pollution Control Officer 
that a stationary source's most recent approved public health risk assessment indicates 
potential public health risks equal to or greater than one or more of the following significant 
risk mitigation levels, the owner or operator shall submit to the Air Pollution Control Officer, 
for review for completeness, a stationary source toxic air contaminant risk reduction audit 
and plan:  

(i) Maximum incremental cancer risks equal to or greater than 100 in one million, or  

(ii) Cancer burden equal to or greater than 1.0, or  

(iii) Total acute noncancer health hazard index equal to or greater than 1.0, or  

(iv) Total chronic noncancer health hazard index equal to or greater than 1.0.  

The risk reduction audit and plan shall contain airborne toxic risk reduction measures 
proposed by the owner or operator which will be sufficient to reduce the stationary source 
emissions to levels that result in potential public health risks below the significant risk 
mitigation levels specified above. Such emission reductions shall be accomplished within 
five years of the date the plan is submitted to the Air Pollution Control Officer. 

(5) The risk reduction audit and plan submitted by the owner or operator shall contain all of 
the following:  

(i) The name, location and standard industrial classification (SIC) code of the stationary 
source.  

(ii) The identification of the emission units and toxic air contaminants emitted by each 
emission unit that contribute to potential public health risks above the significant risk 
mitigation levels specified in Subsection (e)(1). Emission units shall be listed by decreasing 
contribution to the total potential public health risks estimated for the stationary source. 
Toxic air contaminants shall be listed for each emission unit by decreasing contribution to 
the potential public health risk estimated for that unit.  

The plan need not include identification of emission units which emit toxic air contaminants 
in amounts which the approved public health risk assessment indicates Regulation XII -14- 
Rule 1210 do not cause maximum incremental cancer risks greater than 1.0 in a million, 
nor a total acute noncancer health hazard index of 1.0 or greater, nor a total chronic 
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noncancer health hazard index of 1.0 or greater. The plan shall include identification of all 
emission units for which the owner or operator proposes to reduce toxic air contaminant 
emissions as part of the risk reduction audit and plan.  

 BACKGROUND INFORMATION 

 Applicant Name and Address 
Otay Landfill, Inc. 
1700 Maxwell Road 
Chula Vista, CA 91911 

 Facility Address 
Otay Landfill 
1700 Maxwell Road 
Chula Vista, CA 91911 

 Nature of Business 
 
Municipal Solid Waste Landfill 

 Persons to Contact Regarding Application 
Marco Cervantes 
Environmental Manager 
Otay Landfill, Inc. 
1700 Maxwell Road 
Chula Vista, CA 91911 
(619) 332-9021 
 
Mr. Patrick Sullivan 
Senior Vice President 
SCS Engineers 
3117 Fite Circle, Suite 108 
Sacramento, California 95827 
(916) 503-2956 

 Operation Schedule 
11 hours per day 
6 days per week 
52 weeks per year  

 Status of Application  
This is a modification application for risk reduction activities. 
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 RISK REDUCTION 
Otay contains the following emission units that contribute to public health risks above the significant 
mitigation levels: 

 Landfill (area source) 
 Diesel engines (point source) 
 Flares (point sources) 
 Stockpiles 
 Unpaved and paved haul roads (line volume sources) 

 RISK CONTRIBUTION 
As required by the California H&S code, section 44360, the District requested a Health Risk 
Assessment (HRA) on July 5, 2016 for the 2013 calendar year. OLI submitted an HRA to the District 
on December 29, 2016. The District provided a draft revised 2013 emission inventory, comments 
on the HRA, and comments provided from the Office of Environmental Health Hazard Assessment 
(OEHHA) to Otay Landfill on October 13, 2017. Subsequently, the District revised and approved the 
HRA on November 9, 2020 considering the comments provided by OEHHA. Based upon additional 
comments provided to the District by OLI on February 17, 2021, the District revised the emission 
calculations and updated the HRA. On March 4, 2021, the District provided the revised emissions 
calculations and updated HRA to OLI, and allowed for submittal of comments or a modified HRA 
meeting District requirements. After considering the comments provided by OLI on April 19, 2021, 
the District approved the 2013 HRA. 
 
According to the 2013 HRA, specific contaminants that contribute the most to overall health risk are 
arsenic and crystalline silica, and to a lesser extent, vinyl chloride, dichlrobenzene, and benzene. By 
far, the largest contributors to total risk are non-volatile minerals and metals being released in 
particulate matter (PM), which is present in fugitive dust emitted from the landfill (i.e. unpaved haul 
roads, stockpiles, etc.). These metals and minerals are naturally occurring in the soils present at 
Otay. The RRAP is required due to cancer risk exceeding ten in one million and acute as well as 
chronic risks in excess of a hazard index (HI) of 1.0. Therefore, sources and TACs contributing to the 
risk will be the focus of this RRAP. 

 RISK REDUCTION EVALUATION 
The largest contribution to health risk for Otay are minerals and metals present in PM being emitted 
on unpaved haul roads and stockpiles, specifically arsenic, crystalline silica, and lead. The industry 
standard for reducing PM emissions from these emission units is by providing a routine watering 
schedule to all haul roads and stockpiles at Otay, and depositing chemical dust suppressants on 
haul roads.  

OLI has been following a regimented watering schedule to reduce this health risk since 2013. Local 
dirt-surfaced access roads to the active disposal area and other locations at the Otay Landfill are 
treated by applying a fine water spray when conditions favor the formation of fugitive dust. Unless 
visually wet, the application will be made at a minimum of every 4 hours during operating hours. 
Dust is also controlled by:  

1. applying a fine water spray on soil cover in work areas when conditions may generate fugitive 
dust,  
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2. applying water and planting temporary vegetative cover when possible on the intermediate 
soil cover where wind-blown dust may be generated,  

3. applying water with a chemical dust suppressant additive, and  
4. vegetation of the completed landfill slopes.  

OLI has selected Roadsaver-C as its preferred chemical dust suppressant. It is an odorless and 
colorless brine solution that can be used as a cost-effective dust palliative and road stabilizer. 
OLI currently purchases Roadsaver-C and has continuously used the product twice per year 
during the drier months of the year (typically in May and September). In the future, OLI will apply 
the chemical dust suppressant at a minimum twice per year, but up to quarterly. The safety data 
sheet (SDS) and information on calcium chloride are available in Appendix B. Dust 
palliatives/stabilizers reduce the silt content of surface material on the roads, thus decreasing 
fugitive dust release. Roadways will be maintained per Enviro Tech’s recommendations for 

maximizing efficiency of Roadsaver‐C, which includes the following: 

1. The road surface should be bladed to eliminate all washboards and potholes.   
 

2. Once the washboard and potholes are eliminated, the road surface should be shaped for 
proper drainage.   

 
3. The surface be pre-wet with water before the dust control product is applied.  The water 

helps break the surface tension of the road so the product can penetrate the top 1/4” of 
the surface. In addition, because calcium chloride is hygroscopic, it will naturally want to 
find moisture. Therefore, it is best to have moisture in the road.  Pre-wet application rates 
depends on the current moisture in the road.  If the road base already has significant 
moisture, the water application can be as little as 0.25 gallons per square yard.  If the 
road base is dry, the application rate can be 0.5 gallons per square yard.  The goal is to 
have enough moisture on the road without causing puddles.   

 
4. The dust control product (RoadSaver-C) application is based on industry standards, 0.5 

gallons per square yard.  Application is typically made in two passes at 0.25 gallons per 
square yard per pass for a total of 0.5 gallons per square yard.  Enviro Tech’s trucks are 
equipped with computerized spray systems that help our applicators to accurately apply 
our products. 

Additional risk reduction actions that could hypothetically suppress dust would include paving all 
roadways, and containing stockpiles inside buildings with baghouses. These actions are infeasible as 
well as not economically viable. OLI has paved all permanent roads around the facility. Since the 
location where waste is being deposited daily is constantly changing, it is not reasonable to pave 
these temporary roads. Stockpiles also move frequently, so installing a building to contain them is 
not feasible, and would be extremely expensive.  

 RISK REDUCTION SCHEDULE 
These risk reduction activities are currently being used on-site and will continue for the foreseeable 
future to suppress dust. 
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2. Chronic risk at maximum, residential and worker. 

In 2017, Otay emissions caused an exceedance of: 

1. Chronic risk at maximum point, and 
2. Acute risk at maximum point. 

It is clear that the reduction in emissions between 2013 and 2017 also reduced the risk below the 
significant risk mitigation levels. No residential, worker, or sensitive receptor was over these levels in 
2017, only the maximum points were exceeded for chronic and acute. These maximum points are 
located directly on the property boundary where people are not expected to be for any significant 
timeframe, if at all. 

This recently submitted HRA should serve as demonstration that the risk reduction measures since 
2013 have worked and will only improve if SDAPCD agrees to a higher control efficiency, and 
considers other revisions to methodologies proposed by OLI. 

 PROGRESS REPORTS 
Rule 1210(e) requires progress reports to be submitted at least annually under this RRAP. OLI will 
provide progress reports as required on an annual basis incorporated into the toxic air contaminant 
emission inventory report. This report will detail actions taken by OLI to reduce TAC emissions and 
the estimated public health risk reduction achieved. 

 CONCLUSION 
OLI has included all required information from Rule 1210(e) regarding the RRAP. The risk reduction 
activities detailed in this permit modification application serve to update the current permit and 
show that OLI is taking all necessary steps to reduce health risk at the landfill. From 2013 through 
2017, OLI has taken numerous steps to reduce overall health risk as is evident in the HRA results 
from each year.  
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Appendix A 

General Permit Application Form and Fee Estimate 
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Appendix B 

Road Saver- C Safety Data Sheet and Manufacturer’s Information 
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ĂĞƌŽƐŽůƐ͘ tĞĂƌ ƉƌŽƚĞĐƚŝǀĞ ĐůŽƚŚŝŶŐ ĂŶĚ ĞƋƵŝƉŵĞŶƚ ĂƐ ĚĞƐĐƌŝďĞĚ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ tĂƐŚ ƚŚŽƌŽƵŐŚůǇ ǁŝƚŚ ƐŽĂƉ ĂŶĚ
ǁĂƚĞƌ ĂĨƚĞƌ ŚĂŶĚůŝŶŐ͘ <ĞĞƉ ĐŽŶƚĂŝŶĞƌƐ ĐůŽƐĞĚ ǁŚĞŶ ŶŽƚ ŝŶ ƵƐĞ͘

�ŽŶĚŝƚŝŽŶƐ ĨŽƌ ^ĂĨĞ ^ƚŽƌĂŐĞ͕ /ŶĐůƵĚŝŶŐ �ŶǇ /ŶĐŽŵƉĂƚŝďŝůŝƚŝĞƐ͗ ^ƚŽƌĞ ŝŶ Ă ĐŽŽů͕ ĚƌǇ͕ ǁĞůůͲǀĞŶƚŝůĂƚĞĚ ĂƌĞĂ ĂǁĂǇ
ĨƌŽŵ ŝŶĐŽŵƉĂƚŝďůĞ ŵĂƚĞƌŝĂůƐ͘ WƌŽĚƵĐƚ ŵĂǇ ďĞ ĐŽƌƌŽƐŝǀĞ ƚŽ ƐŽŵĞ ŵĞƚĂůƐ͘

ϴ͘ �yWK^hZ� �KEdZK>^ͬW�Z^KE�> WZKd��d/KE

�ǆƉŽƐƵƌĞ 'ƵŝĚĞůŝŶĞƐ͗
�ĂůĐŝƵŵ �ŚůŽƌŝĚĞ EŽŶĞ �ƐƚĂďůŝƐŚĞĚ
WĞƌĨŽƌŵĂŶĐĞ �ĚĚŝƚŝǀĞ EŽŶĞ �ƐƚĂďůŝƐŚĞĚ
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�ŶŐŝŶĞĞƌŝŶŐ �ŽŶƚƌŽůƐ͗ hƐĞ ǁŝƚŚ ĂĚĞƋƵĂƚĞ ŐĞŶĞƌĂů ǀĞŶƚŝůĂƚŝŽŶ ƚŽ ŵŝŶŝŵŝǌĞ ĞǆƉŽƐƵƌĞƐ͘
ZĞƐƉŝƌĂƚŽƌǇ WƌŽƚĞĐƚŝŽŶ͗ /Ŷ ŽƉĞƌĂƚŝŽŶƐ ǁŚĞƌĞ ĞǆƉŽƐƵƌĞ ůĞǀĞůƐ ĂƌĞ ĞǆĐĞƐƐŝǀĞ͕ Ă E/K^, ĂƉƉƌŽǀĞĚ ƌĞƐƉŝƌĂƚŽƌ ǁŝƚŚ
ĚƵƐƚͬŵŝƐƚ ĐĂƌƚƌŝĚŐĞƐ Žƌ ƐƵƉƉůŝĞĚ Ăŝƌ ƌĞƐƉŝƌĂƚŽƌ ĂƉƉƌŽƉƌŝĂƚĞ ĨŽƌ ƚŚĞ ĨŽƌŵ ĂŶĚ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŽĨ ƚŚĞ ĐŽŶƚĂŵŝŶĂŶƚƐ
ƐŚŽƵůĚ ďĞ ƵƐĞĚ͘ ^ĞůĞĐƚŝŽŶ ĂŶĚ ƵƐĞ ŽĨ ƌĞƐƉŝƌĂƚŽƌǇ ĞƋƵŝƉŵĞŶƚ ŵƵƐƚ ďĞ ŝŶ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ K^,� ϭϵϭϬ͘ϭϯϰ ĂŶĚ
ŐŽŽĚ ŝŶĚƵƐƚƌŝĂů ŚǇŐŝĞŶĞ ƉƌĂĐƚŝĐĞ͘
^ŬŝŶ WƌŽƚĞĐƚŝŽŶ͗ tĞĂƌ ŝŵƉĞƌǀŝŽƵƐ ŐůŽǀĞƐ ƐƵĐŚ ĂƐ ƌƵďďĞƌ Žƌ ŶĞŽƉƌĞŶĞ ŝĨ ŶĞĞĚĞĚ ƚŽ ĂǀŽŝĚ ƉƌŽůŽŶŐĞĚ ƐŬŝŶ
ĐŽŶƚĂĐƚ͘
�ǇĞ WƌŽƚĞĐƚŝŽŶ͗ ^ĂĨĞƚǇ ŐůĂƐƐĞƐ ƌĞĐŽŵŵĞŶĚĞĚ͘
KƚŚĞƌ͗ >ŽŶŐͲƐůĞĞǀĞĚ ĐůŽƚŚŝŶŐ ĂŶĚ ůŽŶŐ ƉĂŶƚƐ ƌĞĐŽŵŵĞŶĚĞĚ ƚŽ ĂǀŽŝĚ ƉƌŽůŽŶŐĞĚ ƐŬŝŶ ĐŽŶƚĂĐƚ͘ ^ƵŝƚĂďůĞ ǁĂƐŚŝŶŐ
ĨĂĐŝůŝƚŝĞƐ ƐŚŽƵůĚ ďĞ ĂǀĂŝůĂďůĞ ŝŶ ƚŚĞ ǁŽƌŬ ĂƌĞĂ͘

ϵ͘ W,z^/��> �E� �,�D/��> WZKW�Zd/�^

�ƉƉĞĂƌĂŶĐĞ �ŶĚ KĚŽƌ͗ �ůĞĂƌ ůŝƋƵŝĚ ǁŝƚŚ ŶŽ ŽĚŽƌ͘

WŚǇƐŝĐĂů ^ƚĂƚĞ͗ >ŝƋƵŝĚ KĚŽƌ dŚƌĞƐŚŽůĚ͗ EŽƚ ĞƐƚĂďůŝƐŚĞĚ
sĂƉŽƌ �ĞŶƐŝƚǇ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ /ŶŝƚŝĂů �ŽŝůŝŶŐ WŽŝŶƚͬZĂŶŐĞ͗ ϭϭϬͲϭϮϮΣ� ;ϮϯϬͲϮϱϮΣ&Ϳ
^ŽůƵďŝůŝƚǇ /Ŷ tĂƚĞƌ͗ ^ŽůƵďůĞ sĂƉŽƌ WƌĞƐƐƵƌĞ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ
ZĞůĂƚŝǀĞ �ĞŶƐŝƚǇ͗ ϭ͘ϮϱͲϭ͘ϰϮ �ǀĂƉŽƌĂƚŝŽŶ ZĂƚĞ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ
DĞůƚŝŶŐͬ&ƌĞĞǌŝŶŐ WŽŝŶƚ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ Ɖ,͗ ϱͲϭϬ
sK� �ŽŶƚĞŶƚ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ KĐƚĂŶŽůͬtĂƚĞƌ �ŽĞĨĨŝĐŝĞŶƚ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ
^ŽůƵďŝůŝƚǇ͗ �ŽŵƉůĞƚĞ �ĞĐŽŵƉŽƐŝƚŝŽŶ dĞŵƉĞƌĂƚƵƌĞ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ
sŝƐĐŽƐŝƚǇ͗ фϭϬϬ ĐW Λ ϳϬΣ& &ůĂŵŵĂďŝůŝƚǇ ;ƐŽůŝĚ͕ ŐĂƐͿ͗ EŽƚ ĂƉƉůŝĐĂďůĞ
&ůĂƐŚƉŽŝŶƚ͗ EŽŶĞ �ƵƚŽŝŐŶŝƚŝŽŶ dĞŵƉĞƌĂƚƵƌĞ͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ
&ůĂŵŵĂďůĞ >ŝŵŝƚƐ͗ >�>͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ h�>͗ EŽƚ ĚĞƚĞƌŵŝŶĞĚ

ϭϬ͘ ^d��/>/dz �E� Z���d/s/dz

ZĞĂĐƚŝǀŝƚǇ͗ EŽƚ ŶŽƌŵĂůůǇ ƌĞĂĐƚŝǀĞ
�ŚĞŵŝĐĂů ^ƚĂďŝůŝƚǇ͗ ^ƚĂďůĞ ƵŶĚĞƌ ŶŽƌŵĂů ƐƚŽƌĂŐĞ ĂŶĚ ŚĂŶĚůŝŶŐ ĐŽŶĚŝƚŝŽŶƐ͘
WŽƐƐŝďŝůŝƚǇ ŽĨ ,ĂǌĂƌĚŽƵƐ ZĞĂĐƚŝŽŶƐ͗ EŽŶĞ ŬŶŽǁŶ͘
�ŽŶĚŝƚŝŽŶƐ ƚŽ �ǀŽŝĚ͗ EŽŶĞ ŬŶŽǁŶ͘
/ŶĐŽŵƉĂƚŝďůĞ DĂƚĞƌŝĂůƐ͗ ^ƚƌŽŶŐ ŽǆŝĚŝǌŝŶŐ ĂŐĞŶƚƐ͕ ĐŽŶĐĞŶƚƌĂƚĞĚ ĂĐŝĚƐ͕ ĂŶĚ ƐŽŵĞ ŵĞƚĂůƐ͘
,ĂǌĂƌĚŽƵƐ �ĞĐŽŵƉŽƐŝƚŝŽŶ WƌŽĚƵĐƚƐ͗tŚĞŶ ŚĞĂƚĞĚ ƚŽ ĚĞĐŽŵƉŽƐŝƚŝŽŶ ĞŵŝƚƐ ŚǇĚƌŽŐĞŶ ĐŚůŽƌŝĚĞ͕ ŚĂůŽŐĞŶĂƚĞĚ
ĐŽŵƉŽƵŶĚƐ͕ ĂŶĚ ĐŚůŽƌŝŶĞ ŐĂƐ͘

ϭϭ͘ dKy/�K>K'/��> /E&KZD�d/KE

,��>d, ,���Z�^͗
/ŶŐĞƐƚŝŽŶ͗ /ŶŐĞƐƚŝŽŶ ŵĂǇ ĐĂƵƐĞ ƐůŝŐŚƚ ŝƌƌŝƚĂƚŝŽŶ ǁŝƚŚ ŶĂƵƐĞĂ͕ ǀŽŵŝƚŝŶŐ͕ ĂŶĚ ĚŝĂƌƌŚĞĂ͘
/ŶŚĂůĂƚŝŽŶ͗ /ŶŚĂůĂƚŝŽŶ ŽĨ ŵŝƐƚƐ ŵĂǇ ĐĂƵƐĞ ƐůŝŐŚƚ ŝƌƌŝƚĂƚŝŽŶ ŽĨ ƚŚĞ ŶŽƐĞ ƚŚƌŽĂƚ ĂŶĚ ƵƉƉĞƌ ƌĞƐƉŝƌĂƚŽƌǇ ƚƌĂĐƚ͘
�ǇĞ͗DĂǇ ĐĂƵƐĞ ƐůŝŐŚƚ ŝƌƌŝƚĂƚŝŽŶ ǁŝƚŚ ƉĂŝŶ ĂŶĚ ƚĞĂƌŝŶŐ͘
^ŬŝŶ͗DĂǇ ĐĂƵƐĞ ƐůŝŐŚƚ ŝƌƌŝƚĂƚŝŽŶ ŽŶ ƉƌŽůŽŶŐĞĚ Žƌ ƌĞƉĞĂƚĞĚ ĐŽŶƚĂĐƚ͘
^ĞŶƐŝƚŝǌĂƚŝŽŶ͗ dŚŝƐ ŵĂƚĞƌŝĂů ŝƐ ŶŽƚ ŬŶŽǁŶ ƚŽ ĐĂƵƐĞ ƐĞŶƐŝƚŝǌĂƚŝŽŶ͘
�ŚƌŽŶŝĐ͗ EŽŶĞ ŬŶŽǁŶ͘
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�ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͗ EŽŶĞ ŽĨ ƚŚĞ ĐŽŵƉŽŶĞŶƚƐ ŝƐ ůŝƐƚĞĚ ĂƐ Ă ĐĂƌĐŝŶŽŐĞŶ Žƌ ƐƵƐƉĞĐƚĞĚ ĐĂƌĐŝŶŽŐĞŶ ďǇ /�Z�͕ EdW͕ Žƌ
K^,�͘
'Ğƌŵ �Ğůů DƵƚĂŐĞŶŝĐŝƚǇ͗ EŽŶĞ ĐƵƌƌĞŶƚůǇ ŬŶŽǁŶ͘
ZĞƉƌŽĚƵĐƚŝǀĞ dŽǆŝĐŝƚǇ͗ EŽŶĞ ĐƵƌƌĞŶƚůǇ ŬŶŽǁŶ͘

EƵŵĞƌŝĐĂů DĞĂƐƵƌĞƐ ŽĨ dŽǆŝĐŝƚǇ͗
EŽ ƚŽǆŝĐŝƚǇ ĚĂƚĂ ĂǀĂŝůĂďůĞ

ϭϮ͘ ��K>K'/��> /E&KZD�d/KE

�ĐŽƚŽǆŝĐŝƚǇ͗ EŽ ĚĂƚĂ ĂǀĂŝůĂďůĞ
WĞƌƐŝƐƚĞŶĐĞ ĂŶĚ �ĞŐƌĂĚĂďŝůŝƚǇ͗ �ŝŽĚĞŐƌĂĚĂƚŝŽŶ ŝƐ ŶŽƚ ĂƉƉůŝĐĂďůĞ ƚŽ ŝŶŽƌŐĂŶŝĐ ƐƵďƐƚĂŶĐĞƐ͘
�ŝŽĂĐĐƵŵƵůĂƚŝǀĞ WŽƚĞŶƚŝĂů͗ EŽ ĚĂƚĂ ĂǀĂŝůĂďůĞ
DŽďŝůŝƚǇ ŝŶ ^Žŝů͗ EŽ ĚĂƚĂ ĂǀĂŝůĂďůĞ
KƚŚĞƌ �ĚǀĞƌƐĞ �ĨĨĞĐƚƐ͗ EŽŶĞ ŬŶŽǁŶ

ϭϯ͘ �/^WK^�> �KE^/��Z�d/KE^

�ŝƐƉŽƐĞ ŝŶ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ ůŽĐĂů͕ ƐƚĂƚĞ͕ ĂŶĚ ĨĞĚĞƌĂů ĞŶǀŝƌŽŶŵĞŶƚĂů ƌĞŐƵůĂƚŝŽŶƐ͘

ϭϰ͘ dZ�E^WKZd /E&KZD�d/KE

�Kd ,ĂǌĂƌĚŽƵƐ DĂƚĞƌŝĂůƐ �ĞƐĐƌŝƉƚŝŽŶ͗
WƌŽƉĞƌ ^ŚŝƉƉŝŶŐ EĂŵĞ͗ EŽƚ ƌĞŐƵůĂƚĞĚ
hE EƵŵďĞƌ͗ EŽŶĞ
,ĂǌĂƌĚ �ůĂƐƐͬWĂĐŬŝŶŐ 'ƌŽƵƉ͗ EŽŶĞ
>ĂďĞůƐ ZĞƋƵŝƌĞĚ͗ EŽŶĞ

ϭϱ͘ Z�'h>�dKZz /E&KZD�d/KE

��Z�>�͗ dŚŝƐ ƉƌŽĚƵĐƚ ŝƐ ŶŽƚ ƐƵďũĞĐƚ ƚŽ ��Z�>� ƌĞůĞĂƐĞ ƌĞƉŽƌƚŝŶŐ͘ DĂŶǇ ƐƚĂƚĞƐ ŚĂǀĞ ŵŽƌĞ ƐƚƌŝŶŐĞŶƚ ƌĞůĞĂƐĞ
ƌĞƉŽƌƚŝŶŐ ƌĞƋƵŝƌĞŵĞŶƚƐ͘ ZĞƉŽƌƚ ƐƉŝůůƐ ƌĞƋƵŝƌĞĚ ƵŶĚĞƌ ĨĞĚĞƌĂů͕ ƐƚĂƚĞ͕ ĂŶĚ ůŽĐĂů ƌĞŐƵůĂƚŝŽŶƐ͘

^�Z� ,ĂǌĂƌĚ �ĂƚĞŐŽƌǇ ;ϯϭϭͬϯϭϮͿ͗ EŽƚ ,ĂǌĂƌĚŽƵƐ

^�Z� ϯϭϯ͗ dŚŝƐ ƉƌŽĚƵĐƚ ĐŽŶƚĂŝŶƐ ƚŚĞ ĨŽůůŽǁŝŶŐ ĐŚĞŵŝĐĂůƐ ƐƵďũĞĐƚ ƚŽ �ŶŶƵĂů ZĞůĞĂƐĞ ZĞƉŽƌƚŝŶŐ ZĞƋƵŝƌĞŵĞŶƚƐ
ƵŶĚĞƌ ^�Z� dŝƚůĞ ///͕ ^ĞĐƚŝŽŶ ϯϭϯ ;ϰϬ �&Z ϯϳϮͿ͗ EŽŶĞ

�W� d^�� /ŶǀĞŶƚŽƌǇ͗ �ůů ŽĨ ƚŚĞ ŝŶŐƌĞĚŝĞŶƚƐ ŝŶ ƚŚŝƐ ƉƌŽĚƵĐƚ ĂƌĞ ůŝƐƚĞĚ ŽŶ ƚŚĞ �W� d^�� /ŶǀĞŶƚŽƌǇ͘

��E���͗
dŚŝƐ ƉƌŽĚƵĐƚ ŚĂƐ ďĞĞŶ ĐůĂƐƐŝĨŝĞĚ ƵŶĚĞƌ ƚŚĞ �WZ ĂŶĚ ƚŚŝƐ D^�^ ĚŝƐĐůŽƐĞƐ ŝŶĨŽƌŵĂƚŝŽŶ ĞůĞŵĞŶƚƐ ƌĞƋƵŝƌĞĚ ďǇ ƚŚĞ
�WZ͘
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�ĂŶĂĚŝĂŶ ��W�͗ �ůů ƚŚĞ ĐŽŵƉŽŶĞŶƚƐ ŽĨ ƚŚŝƐ ƉƌŽĚƵĐƚ ĂƌĞ ůŝƐƚĞĚ ŽŶ ƚŚĞ �ĂŶĂĚŝĂŶ �^>͘
�ĂŶĂĚŝĂŶ t,D/^ �ůĂƐƐŝĨŝĐĂƚŝŽŶ͗ EŽƚ ĐůĂƐƐŝĨŝĞĚ ĂƐ ĚĂŶŐĞƌŽƵƐ

ϭϲ͘ Kd,�Z /E&KZD�d/KE

E&W� ZĂƚŝŶŐ͗ ,ĞĂůƚŚ с Ϯ &ůĂŵŵĂďŝůŝƚǇ с Ϭ /ŶƐƚĂďŝůŝƚǇ с Ϭ
,D/^ ZĂƚŝŶŐ͗ ,ĞĂůƚŚ с Ϯ &ůĂŵŵĂďŝůŝƚǇ с Ϭ WŚǇƐŝĐĂů ,ĂǌĂƌĚ с Ϭ

^�^ ZĞǀŝƐŝŽŶ ,ŝƐƚŽƌǇ͗
ϱͬϭϱͬϮϬϭϰ͗ EĞǁ ^�^
ϰͬϮϯͬϮϬϭϱ͗ hƉĚĂƚĞĚ ^�^ ǁŝƚŚ ŶĞǁ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ

�ŝƐĐůĂŝŵĞƌ͗ dŚŝƐ ^ĂĨĞƚǇ �ĂƚĂ ^ŚĞĞƚ ;^�^Ϳ ŝƐ ƉƌŽǀŝĚĞĚ ŝŶ ƌĞƐƉŽŶƐĞ ƚŽ ĐƵƐƚŽŵĞƌ ƌĞƋƵĞƐƚƐ ƚŽ ĂĚĚƌĞƐƐ
ƚŚĞ ƐĂĨĞ ŚĂŶĚůŝŶŐ ŽĨ ƚŚĞ ƉƌŽĚƵĐƚ͘ �ůů ƐƚĂƚĞŵĞŶƚƐ͕ ƚĞĐŚŶŝĐĂů ŝŶĨŽƌŵĂƚŝŽŶ ĂŶĚ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ĐŽŶƚĂŝŶĞĚ ŚĞƌĞŝŶ ĂƌĞ ƚŚĞ ďĞƐƚ ŽĨ ŽƵƌ ŬŶŽǁůĞĚŐĞ͕ ƌĞůŝĂďůĞ ĂŶĚ
ĂĐĐƵƌĂƚĞ͘ dŚŝƐ ^�^ ŝƐ ŶŽƚ ŝŶƚĞŶĚĞĚ ƚŽ ŵĂŬĞ ĂŶǇ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ĂƐ ƚŽ ŚŽǁ ƚŚĞ ƉƌŽĚƵĐƚ
ǁŝůů ƉĞƌĨŽƌŵ ǁŚĞŶ ƵƐĞĚ ĨŽƌ ŝƚƐ ŝŶƚĞŶĚĞĚ ƉƵƌƉŽƐĞ ďǇ Ă ƵƐĞƌ͘ /Ŷ ƚŚĂƚ ƌĞŐĂƌĚƐ ƚŚĞ ƉƌŽĚƵĐƚ
ŝƐ ƐŽůĚ ͞�^ /^͟ ĂŶĚ ŶŽƚŚŝŶŐ ŝŶ ƚŚŝƐ ^�^ ƐŚŽƵůĚ ďĞ ĚĞĞŵĞĚ ƚŽ ďĞ Ă ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ Žƌ
ǁĂƌƌĂŶƚǇ ŽĨ ĂŶǇ ŝŶũƵƌǇ͕ ůŽƐƐ͕ Žƌ ĚĂŵĂŐĞ͕ ŽĨ ĂŶǇ ŬŝŶĚ Žƌ ŶĂƚƵƌĞ͕ ǁŚŝĐŚ ĂƌĞ ƐƵƐƚĂŝŶĞĚ ďǇ
Žƌ ĂƌŝƐĞ ĨƌŽŵ ƚŚĞ ƵƐĞ ŽĨ ƚŚĞ ƉƌŽĚƵĐƚ͘ EŽƚŚŝŶŐ ŝŶ ƚŚŝƐ ^�^ ŝƐ ŝŶƚĞŶĚĞĚ ƚŽ ďĞ Ă
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ Žƌ ǁĂƌƌĂŶƚǇ ďǇ ƚŚĞ ŵĂŶƵĨĂĐƚƵƌĞƌ ŽĨ ƚŚĞ ĂĐĐƵƌĂĐǇ͕ ƐĂĨĞƚǇ͕ Žƌ ƵƐĞĨƵůŶĞƐƐ
ĨŽƌ ĂŶǇ ƉƵƌƉŽƐĞ ŽĨ ĂŶǇ ƚĞĐŚŶŝĐĂů ŝŶĨŽƌŵĂƚŝŽŶ͕ ŵĂƚĞƌŝĂůƐ͕ ƚĞĐŚŶŝƋƵĞƐ͕ Žƌ ƉƌĂĐƚŝĐĞƐ͘

dŚĞ ŝŶĨŽƌŵĂƚŝŽŶ ĐŽŶƚĂŝŶĞĚ ŝŶ ƚŚŝƐ ^ĂĨĞƚǇ �ĂƚĂ ^ŚĞĞƚ ŝƐ ƚŽ ƚŚĞ ďĞƐƚ ŽĨ ŽƵƌ ŬŶŽǁůĞĚŐĞ ĂĐĐƵƌĂƚĞ ĂŶĚ ƌĞůŝĂďůĞ͘ dŚŝƐ
ŝŶĨŽƌŵĂƚŝŽŶ ƐŚŽƵůĚ ďĞ ƉƌŽǀŝĚĞĚ ƚŽ Ăůů ŝŶĚŝǀŝĚƵĂůƐ ŚĂŶĚůŝŶŐ ƚŚŝƐ ƉƌŽĚƵĐƚ͘ &ĞĚĞƌĂů ƐƚĂƚĞ ĂŶĚ ůŽĐĂů ƌĞŐƵůĂƚŝŽŶƐ ƐŚŽƵůĚ ďĞ
ĨŽůůŽǁĞĚ ǁŚĞŶ ŚĂŶĚůŝŶŐ ƚŚŝƐ ƉƌŽĚƵĐƚ͘





       

        
        

     
         

        
        
 

       
        

   

    

        
       
         

       
       

        
       

         
          

         
       

         
        

  
       
       
        

        
        

        
 

   
        
           

         
           

      
         

      
     

      
        

       
      

         
         

         
       

        
  

  
    

   

    

   
   

     
     
     
     
     

        
           

       
        

       
 

     
        

        
        

        
         
     

       

         
     

          

           
 

 

       
     

         
    

           
  

       

           
    

           
  



 

       
   

            
     

          
  

       

           
    

           
  

 

       
    

            
  

         
         

         
       

    

 

       
        

        
            

       

        
      

 

        
      

      
         

       
  

       
      

         

          
          

         
        

       
        

          
       

  
        

         
         

          
      

   

      
       

         
           
         
      
         

         
        

       
      

       
        

     
        

       
        

        
         

       
         

       
        

        
        

       
        

       
        

        
         

       
        

      
     



    

      
       
        
         
         

     
       
        

           
      

       
        

        
        

          
       

 
         

      
     
        

       
     

       
         

         
          

        
    

      
      

 
       

    
    

  
   

   
  

   

 

     
      

    
       

      
     

      
      

   
      

    
       

        
      

       
     

    
     

     
 

      
      

      
     

      
       

 
       

      
       

      
 

            
            

             
          

 
 

  
 
  

 
   








