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1.0. Introduction 
Buildings and the construction process contribute approximately 36% of the global energy consumption and 39% of energy-related carbon emissions (Dakwale&Ralegaonkar, 2011). Global emissions from the buildings are linked to two processes: heating and onsite power generation. Boilers, furnaces, and water heaters using fossil fuels contribute to a significant amount of carbon emissions. Onsite power generation like the use of diesel generators, and steam turbines contributes to increased emissions.
1.1. Background 
250 Yonge Street building is commercial building and a construction and operation site that is linked to the issue of carbon emissions, estimated at 2368 tons of CO2e annually. Activities in the site like day to day energy use, heating, and lighting contribute to high levels of greenhouse gases. Because of increased carbon emissions, there is need for the city’s leadership as well as the building management to develop strategies that will alleviate the challenge. Despite the site’s management efforts to address increased carbon emissions, the site poses a threat to the environment. 
1.2. Purpose 
The purpose of this report is to implement viable solutions to address the problem of increased carbon emission from the 250 Yonge Street building. 
2.0. Problem 
Over the years, Toronto has witnessed an increase in the amount of carbon emissions in the atmosphere. One of the major sources increased emissions is buildings. Buildings in the city account for approximately 50% of carbon emissions. 250 Yonge street building is one of the skyscrapers in the city that has been linked to a spike in CO2 in the atmosphere. In 2013, the total direct and indirect emissions from the site were 2368 tons of CO2e. Building gas, electricity, and diesel accounted for 100% of the total emissions (250 Yonge Street, Toronto Greenhouse Gas Inventory Report, 2013). The emission of carbon from the Site has contributed to various challenges in the location. The impacts include adverse climatic changes such as storms and increased temperature in the area surrounding the site. Also, increased health issues among the site population, such as malignancies, asthma, cardiac diseases, and allergies, have been reported. Therefore, carbon emissions from the building need to be solved.
3.0. Scope
This report's scope will evaluate the Site conditions related to carbon emissions and the target provided by 2030. Solutions to mitigate the carbon emissions will be presented and assessed in cost, efficiency, and carbon reduction. The report will provide solutions that establish the prevention of carbon emissions from the Site which will prevent adverse effects linked to the emission.
This report will incorporate industry best practices for retrofitting an existing building to increase its building envelope's efficiency. Best practices will be included in the solutions to suggest what the Site needs to change or incorporate to enhance effective control of carbon emissions.
Costs associated with this report will be based on material only and not labor. The report will provide the study of carbon emissions that are only related to the Site. The topics to be covered in the report includes the solutions that will enhance the prevention of carbon emissions from the building. The report only provides suggestions for the solutions without the implementation process. The concepts that will be used for the report include insulation, heat, and light control which will provide solutions for the carbon emissions challenge in the Site. For the solutions to be established effectively, the use of evidenced-based resolutions will be enhanced.
4.0. Current Site Conditions 
250 Yonge street building is a 35-storey building located in Toronto ON M5B2L7 (250 Yonge Street, Toronto Greenhouse Gas Inventory Report, 2013). The Site was constructed in 1991. The building has aluminium used as the façade material. Façade material is white and blue, adding to the building’s aesthetic value. The heating system used is forced air and a centrally controlled air conditioning. The 250 has 16 elevators, 900 parking spaces, and an architectural height of 151 meters. This skyscraper has been linked to increased CO2 emissions resulting from the use of electricity, diesel, and natural gas. These emissions have led to an increase of temperatures in the surrounding area, change of lifestyles among residents, and changes in local weather patterns. 
4.1. Current CO2 Levels and Temperature
Currently, the building emits more than 2300 tons of CO2e annually. This increase has resulted to a significant rise of temperature within the area. Annual temperatures are estimated to rise by approximately 0.8˚C. 
4.2. Local Weather Patterns
Over the decades, the city of Toronto has faced an average of 2.7˚C annual temperature increase. An increase in temperature is linked to the urban heat island effect. The average annual precipitation has decreased significantly. However, the area has been experiencing storms leading to flash floods (Wieditz and Penney, 2006). Changes in local weather patterns are associated with climate change. 
5.0. Types of Data Required 
The information that will be used for this report is the building design, factors contributing to an increase of CO2 footprint in the site, and proposed solutions to alleviate carbon emissions. 
5.1. Building Design
The building covers an area of 812638 sq. ft and is 35 storeys high. The ventilation system is composed of 2 makeup air units, a variable air volume floor air distribution and variable fan drives. There are 4 feet lighting fixtures with a generic electric lighting control. 16 elevators, 900 parking spaces, and an architectural height of 151 meters. The building has aluminium used as the façade material. Façade material is white and blue in color. The building is divided into four sections as shown in table 1 below. 
Table 1. sections and total area covered. 
	financial services section 
	legal services section 
	Real estate and infrastructure 
	fitness center section 
	government section
	Medical services section 
	IT services section 
	Other sections 

	67%
	9%
	8%
	5%
	4%
	4%
	3%
	1%

	544467.46 sq.ft
	73137.42 sq.ft
	65011.04 sq.ft
	40631.9 sq.ft
	32505.52 sq.ft
	32505.52 sq.ft
	24397.14 sq.ft
	8126.38 sq.ft



5.2. Factors Contributing to Increased CO2 Emissions from The 250
5.2.1. Urban population 
5.2.2. Per capita floor space
5.2.3. Building structure 
5.2.4. Building energy intensity 
5.2.5. Carbon emission 
6.0. Potential Solutions 
6.1. Control of heat
To ensure that the energy from the heat in the site is not emitted into the atmosphere.
6.2. Control of light 
Light energy will also ensure that carbon energy from electricity is not released into the environment.
6.3. Enhancing insulation 
Ventilation prevents the energy generated at the site from being released to the environment.
7.0. Evaluation of Solutions 
The evaluation of solutions will be based on the assessment procedure carried out in the site. The recommended solutions are set for the management of the site to embrace. However, the site will also be assessed for continuous strategies that have been used to prevent carbon emissions. Observations of the building on the interventions that have been carried out will be used to check if the recommended solutions have been implemented. The change of solutions will be addressed to determine if there are those recently embraced solutions to solve the issue of carbon emissions.
7.1. Evaluation Factor #1
Control of heat will be evaluated through enquiring from the administration about their strategies of how heat is regulated.
7.2. Evaluation Factor #2
Control of lighting will also be assessed by analyzing how the administrations have put strategies to regulate light.
7.3. Evaluation Factor #3
Insulation will be evaluated based on the structure of the site. 
8.0. Problem Based Methodology 
The use of evidence-based solutions will be enhanced through research recommendations from environmental engineering professionals. The problem-based methodology is a technique that will ensure that the problems that are presented at the site are addressed with specificity. This will be enhanced by collecting data regarding the use of HVAC in the prevention of carbon emission at the site. The data about the use of insulation will be accessed from the house owner. The information on strategies such as recycling of water will ensure that the strategies for conservation of energy are done to prevent the emission of carbon from the Site.
8.1. Determine the architectural design of the building
8.2. Explore factors leading to high carbon footprint from the building 
8.3. Assess total direct and indirect emissions from The 250
8.4. Explore approaches used to minimize energy usage and CO2 emissions
9.0. Results
The expected result from the site in this study is that there is poor performance in the strategies that can prevent carbon emissions.
10.0. Conclusions
Research has suggested that using strategies including HVAC, reusing of water, and using renewable sources of energy prevents increased carbon emissions from buildings. This means that using these strategies in the Site might be absent, or they are done poorly. If the site uses these strategies, the carbon emission could be diminished. Therefore, the expected outcome is that the management of the site does not control operational energy effectively.
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