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Abstract 

 

American Tobacco Campus (ATC) Management has committed to understanding the 

environmental impact of their campus and making strategic improvements, while reducing 

operational costs. This Masters Project focused on determining ATC’s environmental impacts by 

collecting baseline data on the three key impact areas designated by ATC Management: energy 

use, water consumption, and waste generation. Initial reduction goals were then established and 

strategies were developed to achieve reductions that would help ATC Management make 

progress toward achieving these goals. Tenant and employee engagement were additional factors 

considered in strategic initiatives. This Sustainability Plan for American Tobacco Campus 

represents an initial assessment of ATC’s environmental performance. 
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Part I: Project Background 
 

Section 1: History of American Tobacco Campus 
 

American Tobacco Campus (ATC) is a mixed-use redevelopment project located in Durham, 

North Carolina. A registered historic site with roots in the American Tobacco Factory established 

in the 1800s, ATC was the largest historic renovation project ever undertaken in North Carolina 

(Capital Broadcasting Company Inc. [CBC], 2009). Now a vibrant community, ATC is home to 

commercial, business, and residential spaces. Located adjacent to both the Durham Bulls Triple-

A baseball park and the 2,800-seat Durham Performing Arts Center, the campus includes a 

YMCA, public green space, biking 

trails, and five restaurants (American 

Tobacco 2011).  

 

When American Tobacco cigarette 

factory relocated in 1987, ATC sat 

empty until Capital Broadcasting 

Company, Inc. (CBC) took 

ownership and began converting the 

campus into the thriving business 

setting it is today. CBC had the 

arduous task of performing an 

extensive environmental cleanup of 

the campus while preserving the 

historic integrity of the property 

(CBC, 2009). Cleanup began in 

January 2002 with the first 

restoration project focused on the 

180-foot tall brick Lucky Strike 

smokestack. The official 

groundbreaking took place on June 

16, 2003 and the first tenant, 

GlaxoSmithKline, moved into its 

office space at ATC in June of 2004.  

 

Today, the 16-acre American    

Tobacco Campus encompasses 11 

buildings that cover over one million 

square feet and house nearly 70 

tenants. A unique combination of 

historic buildings and modern urban 

style, ATC’s design and landscaping has received industry awards for Best Mixed Use 

Development, Best Renovated Commercial Property, and Best Redevelopment Project. The area 

continues to undergo renovation and eventually will expand to include 380 residential units and 

40,000 square feet of office space (American Tobacco, 2011).  

 

Figure 1: American Tobacco Campus Map 
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Section 2: Sustainability Initiatives 
 

From the time of its renovation, American Tobacco Campus has shown an eagerness to 

implement sustainability initiatives. The campus utilizes sustainable irrigation practices with its 

drought tolerant trees, landscaping, and turf. All landscaping is regulated by timed drip irrigation 

systems with rain sensors, and hand watering utilizes reclaimed water from the City of Durham. 

In addition, ATC Management has installed weather stripping in all building doorways to save 

energy through heating and air conditioning. Finally, all of the televisions and video games 

throughout the campus are on timers to save energy during off hours. Despite these measures, 

ATC Management wanted to do more. 

 

In 2009, ATC Management began to explore expanding the square footage of the campus by 

building Diamond View III and they reached out to BridgePoint Construction Services in 

Durham, NC to assist with sustainability options (S. McPhatter, personal communication, 

February 20, 2011). BridgePoint began work by researching potential sustainability projects for 

Diamond View III. These projects included LEED certification, green roofs, efficient lighting 

and plumbing, and a photovoltaic system. With their knowledge of sustainable practices, 

BridgePoint also assisted ATC Management with planning campus-wide initiatives. In the course 

of this planning, it became clear to ATC Management that tenant buy-in would be required for 

successful implementation of these potential sustainability measures and the ATC Sustainability 

Committee was formed (S. McPhatter, personal communication, February 20, 2011). The ATC 

Sustainability Committee is tenant-run and works with ATC Management to determine 

sustainability priorities for the tenants and campus.  

 

With the tenants on board, BridgePoint began working with ATC Management to implement 

sustainability projects. A first project involved collecting data on all campus buildings using the 

Energy Star Portfolio Manager to compare energy usage across campus and to determine the 

most energy intensive buildings. BridgePoint is developing a Best Practices Manual, which will 

include preferred sustainability measures for tenants and will be distributed campus-wide. In 

addition, current recycling initiatives are being expanded to include distribution of new campus-

wide recycling containers and will result in collection that is more efficient. This recycling 

program also includes electronics recycling as well as battery and blub disposal options. In an 

attempt to target energy savings, there have been trial runs using light sensors and higher-

efficiency light fixtures on several floors throughout campus. Finally, BridgePoint and ATC 

Management have researched measures for potential future implementation that include campus-

wide composting, car chargers, solar thermal options, a partnership with Triangle Transit to 

promote carpooling, and a green business certification through Green Plus.   

 

As project implementation continued into 2010, BridgePoint and ATC Management determined 

that benchmarking would be necessary to track the progress of the sustainability measures, 

particularly because ATC Management is presented with the unique challenges of a mixed-use 

property. As a result, they sought further advice from the Durham City Sustainability Manager 

and the Duke University Environmental Sustainability Director (S. McPhatter, personal 

communication, February 20, 2011). As word spread regarding American Tobacco Campus’s 

sustainability plans, Duke University’s Nicholas School of the Environment contacted 

BridgePoint and offered to collaborate on the project through a graduate student Masters Project. 
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Eager for the opportunity, BridgePoint agreed to work with our team to assist with benchmarking 

and developing a Sustainability Plan so American Tobacco Campus can move forward with clear 

priorities and achievable sustainability strategies.  

 

Section 3: Project Description 
 

ATC Management selected three broad areas of focus for their sustainability efforts: energy, 

water, and waste. ATC has an opportunity to play an important role in the management of 

Durham’s greenhouse gas emissions, water resources, and landfill space. ATC Management 

recognizes that organizations, including themselves and their tenants, can play a significant role 

in reducing trends toward resource depletion and environmental degradation. Furthermore, ATC 

Management has made a commitment to understanding the impact of their campus and making 

strategic improvements, while reducing operational costs. The remainder of this section explains 

the connections between environmental sustainability and the management of energy, water, and 

waste, and it concludes with a description of ATC Management’s approach to the Sustainability 

Plan. 

 

The commercial sector accounts for almost 20% of total energy consumption in the United 

States. Within this sector, two types of buildings, “retail and service” and “office,” are the largest 

energy users, mainly due to lighting, heating, and the operation of computers and other 

appliances (U.S. Energy Information Administration, n.d.; Del Pino, Levinson, & Larsen, 2006). 

Energy consumption is expected to rise 31% by 2025, and demand for electricity will increase by 

40% in the next twenty years (Energy Star, n.d., Buildings & Plants). Approximately 85% of 

energy consumed in the U.S. comes from the burning of fossil fuels, a major contributor to 

global climate change (U.S. Department of Energy [DOE], n.d.). Regional modeling of the 

impacts of climate change in the south shows increased incidences of severe weather events, a 

20% increase in precipitation, and an 8-15F increase in temperature over the next 100 years 

(Matthias, Coelho, & Karentnikov, 2007). Furthermore, studies predict that across the U.S., 

agricultural productivity, coastal development, and human health will be adversely affected 

(Matthias, et. al.). For businesses, climate change will likely result in depleted or unstable 

resource availability, damage to infrastructure, increased liability and operational costs, and 

damage to employee health.    

 

By 2030, water supplies will satisfy only 60% of global demand (Boccaletti, Gobbel, & 

Stuchtey, 2009).  In North Carolina, water consumption averages 100-150 gallons of water per 

person per day.  With a projected increase in population of over 50% by 2030, concerns are 

growing over the availability of this precious resource (U.S. Environmental Protection Agency 

[EPA], Water Sense, 2010). According to Boccaletti’s article in McKinsey Quarterly, expensive 
improvements in water supply technologies and infrastructure can only meet 30% of the gap 

between water supply and demand; therefore, governments will likely “need to manage demand, 

either by raising the price of water or by capping the amount of it that users can draw” (2009).  

North Carolina’s Department of Environment and Natural Resources (DENR) states, “All 

consumers must use water more efficiently in order to maintain adequate water availability” (NC 

Department of Environment and Natural Resources & Land-of-Sky Regional Council, 2009).  
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The average American produces approximately 4.6 pounds of waste each day (U.S. EPA, 2011, 

Wastes).  In 2009, 242 million tons of municipal solid waste was produced.  Over two-thirds of 

this waste was transported to a landfill or incinerated (Clean Air Council, n.d.).  In landfills, the 

decomposition of waste generates methane, a greenhouse gas that has a warming potential 21 

times greater than CO2. Incinerating waste produces CO2 and other air pollutants (U.S. EPA, 

2011, Wastes). In North Carolina, the commercial sector contributes 32% of municipal solid 

waste (MSW) to the waste stream, almost equal to residential contributions (35%) (NC Division 

of Pollution Prevention and Environmental Assistance, 1997). 

 

In order to determine ATC’s environmental impacts, baseline data were collected for the three 

key impact areas designated by ATC Management: energy use, water consumption, and waste 

generation. Initial goals were then established and strategies were developed to achieve 

reductions that would help ATC Management make progress toward achieving these goals.  

Tenant and employee engagement were additional factors considered in strategic initiatives. The 

Sustainability Plan represents an initial assessment of ATC’s environmental performance that 

should be reviewed and updated on an annual basis. 

 
Section 4: Project Methods 
 
Campus Boundaries 
 

We determined the geographic scope of the study, and identified specific buildings in the ATC 

complex to investigate. The buildings selected were Fowler, Crowe, Reed, Strickland, 

Powerhouse, Diamond View I, Diamond View II, Washington (Bays 4-12), South Parking Deck, 

North Parking Deck, East Parking Deck, and the NCRR lot (Figure 2).  
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Figure 2: Buildings Analyzed for Sustainability Plan 

 

ATC’s residential buildings, including Noelle, Old Bull, Lucky Strike, and Muse, were excluded 

from the initial analysis to focus the reduction strategies on the commercial operations of the 

business. In addition, the Hill building, headquarters for Burt’s Bees, was excluded because ATC 

Management does not own it. In addition, Burt’s Bees has inventoried its own greenhouse gas 

emissions and currently has an operational sustainability plan (Burt’s Bees, 2010).    

 
Tool Selection for Impact Area Analysis 
 

A number of tools are available to determine an organization’s greenhouse gas emissions. We 

evaluated both Clean Air Cool Planet’s (CACP) Campus Calculator tool and the Environmental 

Protection Agency’s Climate Leader’s tool. The former tool allows for an in depth analysis of 

emissions from a multi-building, mixed-use facility (Clean Air Cool Planet, 2008).  However, 

the complexity of this tool was found to be better suited for an organization operating at the scale 

of a university, and the level of detail required would be too laborious for annual benchmarking 

of ATC’s progress toward their goals. The latter provided access to governmental support and 

resources, but the federal program is being phased out in 2011 (U.S. EPA, 2011, Climate).  

 

 

 

Analyzed for Energy, Water & Waste 

Analyzed for Energy Only 

 

Buildings Analyzed for Impact Areas 
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Ultimately, we selected the World Resource Institute (WRI) and World Business Council for 

Sustainable Development’s Greenhouse Gas (GHG) Protocol to measure ATC’s greenhouse gas 

emissions, based on its wide acceptance within the private sector and its ease of use (World 

Resource Institute [WRI], 2008; WRI, 2009). The GHG Protocol “covers the accounting and 

reporting of the six greenhouse gases covered by the Kyoto Protocol - carbon dioxide (CO2), 

methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and 

sulphur hexafluoride (SF6)” (WRI, 2004). The Greenhouse Gas Protocol outlines five guiding 

principles that should be considered by users:  relevance, completeness, consistency, 

transparency, and accuracy (Table 1).  

 
Table 1: Five Guiding Principles for WRI GHG Protocol 

 

Five Guiding Principles for WRI GHG Protocol 

 
Principle Description 

Description 

 Relevance 

Ensure the GHG inventory appropriately reflects the GHG emissions of the 

company and serves the decision-making needs of users – both internal and 

external to the company.  

Completeness 
Account for and report on all GHG emission sources and activities within the 

chosen inventory boundary. Disclose and justify any specific exclusions. 

Consistency 

Use consistent methodologies to allow for meaningful comparisons of 

emissions over time.  Transparently document any changes to the data, 

inventory boundary, methods, or any relevant factors in the time series. 

Transparency 

Address all relevant issues in a factual and coherent manner, based on a clear 

audit trail.  Disclose any relevant assumptions and make appropriate 

references to the accounting and calculation methodologies and data sources 

used.  

Accuracy 

Ensure that the quantification of GHG emissions is systematically neither over 

nor under actual emissions, as far as can be judged, and that uncertainties are 

reduced as far as practicable.  Achieve sufficient accuracy to enable users to 

make decisions with reasonable assurance as to the integrity of the reported 

information. 

Source: WRI, 2004.  

 

 

Based on guidelines provided by WRI, organizational boundaries (i.e., the business units 

included in the company’s greenhouse gas inventory) must also be set to specify the scope of 
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analysis and prevent double counting errors. For ATC, we selected an operational control 

approach, defined as any part of the company where ATC “has the ability to introduce and 

implement operating policies at an operation” (Del Pino, et. al., 2006). ATC Management has 

direct operational control over all shared indoor and outdoor common areas, as well as their own 

office space within the campus. Moreover, ATC Management has indirect operational control 

within the leased tenant spaces through lease agreements and campus programming and policies. 

The information associated with WRI tools explains that selecting operational control as the 

organizational boundary typically provides the greatest level of managerial accountability for the 

lowest cost. Our client was not concerned with governmental reporting or participation in a 

voluntary climate initiative; therefore, we did not have to consider limitations imposed by 

outside requirements (Del Pino, et. al.).  

 

After the organizational boundaries were established, we determined the operational boundaries 

for ATC’s GHG emissions. Scope 1 (direct) emissions, as defined by the WRI, include: 

 

 Combustion of fuel in boilers, furnaces, or generators that are owned or controlled by the 
reporting company.  

 Generation of electricity, steam, or heat in equipment that is owned or controlled by the 

reporting company.  

 Business travel in vehicles such as company cars or corporate jets that are owned or 
controlled by the reporting company.  

 Employee commuting in company-owned or -controlled vehicles such as company cars.  

 HFC emissions from company-owned or -controlled refrigeration or air conditioning 
equipment (Del Pino, et al., 2006)  

 

ATC does not operate any generators on campus or produce electricity on site. Direct emissions 

from the company-owned vehicles, consisting of a truck, two small, motorized vehicles (gators), 

and a power washer, were included. HFC emissions from ATC’s refrigeration and air-

conditioning equipment were also included.  Scope 2 (indirect) emissions include “consumption 

of purchased electricity, heat, or steam” (Del Pino, et al.). ATC’s purchased electricity from 

Duke Energy was counted as their Scope 2 emissions. Scope 3 (indirect) emissions, such as 

“employee commuting in vehicles not owned or controlled by the reporting company” and 

“outsourced activities such as shipping, courier services, and printing services,” were not 

included in ATC’s greenhouse gas inventory (Del Pino, et al.). (For a complete list of Scope 3 

emissions, see Table 2). The inclusion of Scope 3 emissions is optional, and ATC Management’s 

choice to include these additional emissions in future reports will be discussed further in Part V, 

Section 3.  

 
Table 2: Scope 3 Emissions 

 

Scope 3 Emissions 

 

 

 Business travel in non-company-owned or -controlled vehicles such as rental cars, 

employee cars, trains, and commercial planes. 
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 Combustion of fuel in boilers or furnaces not owned or controlled by the reporting 

company. 

 Employee commuting in vehicles not owned or controlled by the reporting 

company, such as light rail, buses, and employees’ cars. 

 Third-party production or manufacture of materials and resources used by the 

reporting company, such as furniture, paper, and equipment. 

 Outsourced activities such as shipping, courier services, and printing services. 

 End of use products sold by the reporting company. 

 

Source: Del Pino, et al., 2006 

 

We focused on determining the total quantities of water consumed and waste produced. We 

utilized a template provided from the North Carolina Department of Environment and Natural 

Resources to determine total water usage. Furthermore, we used the weight of ATC’s garbage 

and recycling to set a baseline for waste. 

 
 
Data Collection 
 

We selected 2010 as the base year to which ATC will compare its future performance. This was 

the most recent year for which “accurate, reliable, and comprehensive” data were available (Del 

Pino, et. al., 2006). Including an entire year allowed us to observe seasonal fluctuations, 

particularly in demand for energy and water. We used utility bills from January 2010 to 

December 2010 supplied by ATC Management to set benchmarks. ATC shared their accounting 

spreadsheet with compiled information from their electricity bills from Duke Energy. The data 

was pre-sorted by jointly metered buildings, the monthly kWh usage of these meters, the 

monthly cost per meter, the monthly cost variance, and the monthly usage variance. The 

worksheets also apportioned the energy consumption of some units into smaller divisions 

including outdoor lighting, indoor lighting and campus Common Area Maintenance (campus 

CAM). Campus CAM is the portion of the building or site that the tenant utilizes that is not 

directly located inside their rentable area. Credit card statements provided estimates for the 

quantity of gas used on campus. Representatives from ATC’s facilities department provided 

relevant data on refrigerant and A/C units for certain buildings in order for GHG emissions from 

HFCs data to be properly estimated. Water bills from the City of Durham showed water usage.  

Waste bills from Waste Industries, USA provided total weights for waste and cardboard and 

estimates for co-mingled recycling.   

 
Data Analysis 
 

To analyze the data for energy, water and waste, various resources, tools, and conversion factors 

were used. To calculate GHG emissions, three different tools were used. For GHGs from energy, 

the WRI GHG Protocol Calculator for “Energy from Purchased Electricity” was used to 

determine ATC’s Scope 2 indirect GHG emissions in pounds of CO2e (WRI, 2009). Secondly, to 

convert ATC’s gasoline purchases (Scope 1) to GHG emissions in pounds of CO2e, we used the 

formulas given in WRI’s document “Calculating CO2 Emissions from Mobile Sources” (WRI, 
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2008). The final tool used for GHG calculations was the WRI GHG Protocol’s HFC calculator 

from “HFC and PFC Emissions from the Manufacturing, Installation, Operation and Disposal of 

Refrigeration & Air-conditioning Equipment” (WRI, 2005). For water analysis, conversion 

factors from the North Carolina Department of Environment and Natural Resources template 

were used to generate the total number of gallons of water used (SaveWaterNC, 2011). For 

waste, we used appropriate conversion factors and estimations to determine the total tonnage of 

comingled MSW, cardboard recycling, and comingled recycling.  

 
Conclusion 
 

In the next section we elaborate on the methods utilized to determine the baselines for each area 

of concern, describe the reduction goals for ATC’s energy usage, water consumption, and waste 

production, and illustrate the recommended strategies to achieve each goal. 
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Part II: Analysis of Impact Areas 
 

Section 1: Energy 
 
Data 
 

Energy data from ATC Management’s Excel spreadsheet documentation for the company’s 2010 

electricity bills from Duke Energy (Appendix A), gas expenses appearing on ATC 

Management’s credit card statements from 2010, and HFC estimates from ATC’s facilities 

management team were used to calculate ATC’s GHG emissions (Appendix B). 

 

GHG emissions from electricity data were calculated with the WRI GHG Protocol Calculator for 

GHG Emissions from Purchased Electricity, which uses emission factors from the US eGrid 

database, broken down by region, for purchased electricity in the U.S (WRI, 2009). For ATC’s 

campus, we selected the SERC Virginia/Carolina region for purchased electricity and entered 

data on the amount of electricity ATC consumed, per building, over the specified accounting 

period. The tool calculated the CO2, CH4, and N2O emissions separately and aggregated 

emissions into CO2- equivalent (CO2e) emissions. The calculator was set to use the Global 

Warming Potential (GWPs) for CO2e from the IPCC’s 2007 Fourth Assessment Report (WRI, 

2009).  

 

To convert ATC’s gasoline purchases to GHG emissions, the formulas given in WRI’s document 

“Calculating CO2 Emissions from Mobile Sources” were used (WRI, 2008). Only CO2 emissions 

were calculated because N2O and CH4 comprise a relatively small proportion of overall 

emissions from ground transportation. GHG emissions from ground transportation were 

calculated using a fuel-based method, rather than a distance-based method, because ATC 

Management organized their data by total financial value of gasoline purchased during the 

accounting period. The fuel-based method, as defined by WRI, takes the amount of gasoline 

consumed and multiplies it by the emission factor for gasoline/petrol. The emission factors are 

“developed based on the fuel’s heat content, the fraction of carbon in the fuel that is oxidized 

(generally approximately 99% but assumed to be 100% in this tool), and the carbon content 

coefficient” (WRI, 2008). We used an emission factor of 69.25 for gasoline/petrol, from the 

WRI’s “Mobile Sources Guidelines.” 

 
Table 3: ATC Fuel Emissions Factor 

 
ATC Fuel Emissions Factor 

 Fuel Type 
 

Based on Value 
(kg CO2/GJ) 

(Derived) LHV 
(GJ/US gallon) 

Gasoline/Petrol 
 

69.25 
 

0.1302 
 

Source: WRI, 2008; Source: Emission factors (kg CO2/GJ) based on lower heating 
values are from IPCC, 1996, Volume 2, Section 1, if not otherwise noted. 
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To convert ATC’s 2010 gasoline purchases into the annual quantity of GHGs emitted per 

vehicle, the total gas costs per vehicle type were divided by $2.78 (the EIA’s average cost per 

gallon of gasoline in the US) then multiplied by 69.2525 kg/CO2  (the emission factor for 

gasoline/petrol). 

 

 

 
 
 

 

 

 

We also analyzed GHG emissions from refrigeration and air-conditioning equipment on campus. 

ATC uses two types of refrigerants: R-22 (or HCFC-22) and R-410A. Some refrigerants are 

classified as chlorofluorocarbons (CFCs) and contribute to both global warming and ozone 

depletion. In recent years, as a result of the 1987 Montreal Protocol, CFCs worldwide are being 

phased out and replaced with hydrochlorofluorocarbons (HCFCs). HCFCs are less damaging to 

the environment because, while they still contribute to global warming, they do not contribute to 

ozone depletion. R-22 is a CFC, which means it contributes to global warming and ozone 

depletion, while R-410A is a HCFC that contributes to global warming but not to ozone 

depletion (U.S. EPA, 2010, Ozone). 

 

The use of refrigerants at ATC can be found in equipment on the rooftops of the Washington 

Bays, Fowler, Crowe, DVI and DVII buildings as well as in elevator operation rooms on 

campus. There are 30 units total on the Washington Bays, Fowler, and Crowe, and an additional 

four units at DVI and six units at DVII. All 40 of the aforementioned units use R-22 while the 17 

units within the elevator rooms use R-410A.   

 

To analyze ATC’s use of refrigerants and their overall contribution to ATC’s GHG emissions, 

we used the GHG Protocol’s “Calculating HFC and PFC Emissions from the Manufacturing, 

Servicing, and/or disposal of Refrigeration and Air-Conditioning Equipment calculation 

worksheets” (WRI, 2005). The guidebook recommends “first [applying] a screening method to 

establish a significance of HFC emissions” (WRI, 2005). The Protocol’s screening method is a 

basic estimation of whether or not the boundaries of a GHG analysis produces enough GHGs to 

merit further investigation and quantification. Should the relative estimation of GHG emissions 

prove significant, then the “reporter” should move forward with one of two quantification 

approaches. The first of these approaches is termed the “Sales-Based Approach” for those who 

maintain and service their own equipment. The second quantification approach is the “Lifecycle 

Stage Approach” for those equipment users/owners who service their equipment via contractors 

or a third party. 

 

Given the informational and time constraints of this Sustainability Plan, our team completed the 

screening phase of the HFC emissions analysis. The screening method is separated into four 

steps, each with their own calculation table. Step 1 is determining annual net HFC emissions 

from assembly/installation of refrigeration/air-conditioning equipment. Step 2 determines net 

gross HFC emissions from operation of refrigeration/air-conditioning equipment while step 3 

GHG Mobile Sources Emissions 

[(Annual Cost of Gasoline Purchases)/(Average Cost per Gallon of Gasoline)] x Emission Factor 
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determines annual net HFC and PFC emissions from the disposal of refrigeration/air-

conditioning equipment. Step 4, the final step, aggregates the values created in the previous three 

tables to generate the annual net HFC emissions. 

 

While the GHG Protocol recommends that GHG emissions from assembly/installation, 

operation, and disposal of the equipment be aggregated for a total GHG screening value, 

information on disposal of equipment was not available to us at the time of this study. Therefore 

the screening values of GHG emissions from ATC’s HFC use are a product of emissions from 

assembly/installation and operation only. Since this quantification is solely for the purpose of 

identifying whether or not GHGs from HFCs are significant enough for further analyses, the 

additional evaluation of HFCs from disposal of equipment would only be necessary if our 

screening produces a relatively low GHG emission value from steps one and two (Appendix C).  

 

The screening method used the following formulas to generate GHG emissions from each 

defined step:  
 

  

 

 

 

 

 

 

Given remaining uncertainties about ATC’s specific equipment, we generated both a low case 

and a high case scenario for GHG emissions from HFC use at ATC. The GHG Protocol 

screening method requires the user to input data on the specific application of the equipment, i.e. 

domestic, commercial, industrial, etc.  The variables such as charge, useful life, annual leakage 

rate, etc. that are used in the tool to calculate GHG emissions vary based on the application of 

equipment. Since ATC’s application based on The Protocol’s definitions, we calculated two 

different scenarios: one where ATC’s applications in Washington Bays, Fowler, Crowe, DVI and 

DVII were considered “stand alone commercial” and another where ATC’s application was 

considered “medium and large commercial refrigeration.” It is important to note that the 

variables used for the elevators application was kept constant as “stand alone commercial” 

because that was the most appropriate selection for their use. For the low estimate, we used an 

emission factor of 0.2% and an annual leakage rate of 1%. Using step 1 and step 2 calculations 

we determined that the low range of GHG emissions from HFCs was greater than 90 kgs of 

CO2e. 

 

To calculate the high range we used an emission factor of 3% and an annual leakage rate of 30%. 

Using step 1 and step 2 calculations, we determined that the low range of GHG emissions from 

Step 1: Annual Net Assembly Emissions (CO2e) 

  (Number of Units) x (GWP of Refrigerants) x (Original Refrigerant Charge) x 

(Assembly/Installation Emission Factor) x (Conversion Factor) 

Step 2: Net Gross Operating Emissions (CO2e) 

(Number of Units) x (GWP of Refrigerants) x (Refrigerant Charge) x (Annual Leakage Rate) x 

(Conversion Factor) 
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HFCs was greater than 2,471 kgs of CO2e.  In both scenarios an R-22’s global warming potential 

(GWP) was 1810 with a refrigerant charge of 122.7 kgs. Since the equipment in the elevator 

rooms used only A-410, the GWP of their application was 1725 with a refrigerant charge of 

0.4536 kgs. 

 

Again, both estimates are low as step 3, determining net annual emissions from HFCs and PFCs 

from the disposal of refrigeration/air-conditioning equipment, still needs to be completed. 

However, based on these figures from the screening method, it is suggested that ATC 

Management should move forward with the sales-based quantification approach to define a more 

accurate value of GHG emissions from HFCs since they could be a potentially significant source 

of campus emissions. 

 

Lastly, it should be noted that the 1992 amendment to the Montreal Protocol provided directives 

for the phase-out of HCFCs. United States legislation supporting said phase-out can be found in 

Title VI of the Clean Air Act, which calls for the “U.S. to reduce its consumption of HCFCs by 

90% below the U.S. baseline” by 2015 and states that “chemical manufacturers will no longer be 

able to produce R-22 to service existing air conditioners” by 2020 (U.S. EPA, 2010, Ozone 

Layer Protection). To ensure timely compliance, ATC should begin research on alternative 

refrigerants and implement use of these as soon as possible.  

 
Data Analysis  
 

ATC’s total electricity use accounts for 71% of GHG emissions on campus, which is equivalent 

to 22,108 kgs of CO2e. An additional 25% of GHG emissions come from mobile sources, 

equivalent to 7,988 kgs of CO2e, while a rough estimate of 4%, or approximately 1280 kgs of 

CO2e emissions, are caused by the use of HFCs on campus (Figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Greenhouse Gas Emissions Sources at ATC 

 

 

Electricity
71%

Mobile 
Sources

25%

HFCs
4%

Percentage of GHGs from ATC Sources
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We sub-divided GHG emissions from electricity usage in individual buildings to further 

understand campus emissions. The buildings with the greatest kWh usage, and largest 2010 

GHG emissions, in descending order, are Fowler, Reed & Strickland, Crowe, Washington Bays 

8-10, and Diamond View II (Figure 4).  

 

 
Figure 4: Greenhouse Gas Emissions from Purchased Electricity per Building 

 

However, the top GHG emitters per square foot differ from absolute GHG emissions per 

building. The buildings with the greatest annual GHG emissions per square foot, in descending 

order, are Washington Bays 8-10, Fowler, Crowe, Washington Bays 11-12, and Diamond View I 

(Figure 5). It should be noted that the values for all Washington Bays are not aggregated as they 

are each grouped and metered separately by those groups and for the purposes of this study, each 

group will be considered a separate entity. Should the Washington Bays all be aggregated it 

would change the outcome of the data analysis, as there would be more kWh usage, cost and 

GHGs associated with a summative evaluation of all Washington Bays. 

 
 

 
 
 
 

0.000
1000.000
2000.000
3000.000
4000.000
5000.000
6000.000
7000.000

Total CO2e from Purchased Electricity 
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Figure 5: Annual Energy Use per Building 

 

ATC’s gasoline purchases were reported by source type. The total quantity of GHGs generated 

from gasoline was 7,988 kg CO2 (Table 4).  

 

 
Table 4: ATC Gasoline Consumption 

 

 
Trends 
 

As expected, electricity use and expenses were highest during the winter months of December 

and January – likely a result of increased heating costs. As seen in Figures 6 and 7, with the 

exception of these two months, the monthly total electricity usage for all ATC campus buildings 

included in the analysis maintained a range of approximately 3,184,000-3,790,000 kWh 

purchased per month and between approximately $109,000-$169,000 dollars of purchased 

energy per month. While not significantly different in value, the one unexpected trend was that 
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ATC Total Gas Consumption 
 

Vehicle 

Total 
Vehicle 
Gas Costs 

Amount 
Annual 
Gallons 

GJ/US Gallon 
(0.1302) 

Emission Factor kg 
CO2 (69.25) 

ATC Truck $1,068.29 384.28 50.03 3464.78 

Security Gas $494.25 177.79 5 1603 

Power washer $850.08 305.78 39.81 2757.06 

Rental Truck $50.24 18.07 2.35 162.94 

Total 7987.77 
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the total energy used per building in the summer months of June, July, and August was on 

average lower than the monthly energy usage in the winter months of December, January and 

February. 
  

 
Figure 6: Monthly Electricity Usage 

 

 
Figure 7: Monthly Electricity Cost 
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Goal 

 
Strategies 
 

1. Hot Water Heating 

 

There are currently 51 State Model P6 40 20RS 40-gallon electric water heaters on the campus.  

ATC Management sets 40-gallon hot water heaters between 120F and 130F.  Additional small 

point of use hot water heaters used in office spaces are manufactured to maintain a temperature 

setting of 110F.  Hot water heaters for restaurant use and the Culinary Arts Institute are kept at 

145F. This temperature cannot be altered due to kitchen demands, primarily washing dishes.  

According to the U.S. DOE, a 10-degree decrease in the temperature setting can result in a 

savings of 3-5% in residential locations (U.S. DOE, 2011). If the larger hot water heaters 

currently are maintained closer to 130F, some energy and cost savings may be derived from 
lowering the temperature setting. 

 

ATC Management can reap larger energy and cost savings by insulating water heater tanks. 

Commercial building codes require the insulation of hot water pipes, but no regulations exist for 

the insulation of hot water heater tanks, which lose significant amounts of heat. Insulation, 

typically in the form of a blanket, can “reduce standby heat losses by 25%-45%,” resulting in a 

4-9% savings in energy costs (U.S. DOE, 2011). Hot water heating accounts for 2% of energy 

costs in commercial buildings (EIA, 2009). Therefore, ATC spends $36,772 on hot water heating 

each year. As seen in Table 5, adding insulation would result in campus-wide, annual energy 

savings of $1,471.89-$3,309.51. 

 
 

Table 5: Low and High Estimated Cost Savings 

 

Low and High Estimated Cost Savings 

 

 % Reduction in 

cost 
Savings 

Low 

Estimate 
4% $1,470.89 

2% Reduction in Greenhouse Gas Emissions by 2015 
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High 

Estimate 
9% $3,309.51 

 

 

 

From the cost savings, we were able to calculate a range of CO2e reductions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

By insulating large water heater tanks, ATC should be able to reduce GHG emissions from 

electricity by 19.85 kg-46.37 kg CO2e each year (Table 6). 

 

 
Table 6: Low and High Estimated CO2e Reductions 

 

Low and High Estimated CO2e Reductions 

 

 

Cost 
Savings 

Energy 

Reductions 

(kWh) 

CO2e reductions 

(kg) 

Low 

Estimate $1,470.89 
38,169.60  19.85  

High 

Estimate $3,309.51 
89,181.37  46.37  

Energy Reductions (kWh) 

(kWh/$) x Cost Savings 

CO2e Reductions 

Energy Reduction (kWh) x (CO2e/kWh) 



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

25 

 

For 40-gallon water heater tanks, we suggest purchasing the Frost King 48” x 75” X 2” Water 

Heater Insulation Blanket.  Installing this product is simple and can be completed by current staff 

at no additional service fee (U.S. DOE, 2011). The Frost King blanket ranges from $14-$20.44.  

Using the higher price, insulating all of the water heaters on campus would cost $1042.44 with 

an estimated ROI of less than 1 year. 

 

2. Temperature Setting 

 

According to the Energy Information Association (EIA), in 2006 the commercial sector used 

35.5% of U.S. electricity, of which 15.7% was used for air cooling and handling (Mendelsohn, 

2008).  In 2006, commercial cooling generated 96 million metric tons of CO2 (Mendelsohn, 

2008).  

 

The American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 

recommends acceptable operating temperatures for summer and winter conditions that will 

“meet the needs of at least 80% of individuals (Mendelsohn, 2008).”  These recommendations 

are available in ASHRAE Standard 55-2004 and presented in Table 7.  For regions with high 

humidity, such as North Carolina, ASHRAE recommends a summer operating temperature of 

74-78F and a winter operating temperature of 68-75F (American Society of Heating 
Refrigerating and Air Conditioning Engineers, 2008).  

 

 
Table 7: ASHRAE Thermostat Setting Guidelines 

 

ASHRAE Thermostat Setting Guidelines for Comfort 

 

Conditions 
Relative 

Humidity 

Acceptable Operating 

Temperatures (F) 

Summer (light 

clothing) 

If 30%, then 

If 60%, then 

76-82 

74-78 

Winter (warm 

clothing) 

If 30%, then 

If 60%, then 

69-78 

68-75 

Source: Mendelsohn, 2008; Canadian Centre for Occupational 

Health and Safety, 2007. 

  

In addition, temperature settings can be raised or lowered, depending on the season, during 
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unoccupied hours. Many power companies recommend raising thermostats to 80F in the 

summer and lowering thermostats to 60-65F in the winter during non-business hours (Salt River 
Project, 2011).   

 

Currently ATC Management sets indoor thermostats campus-wide to 71F in the winter and 

69F in the summer. Individually, tenants may change the temperature setting by +3 F, resulting 

in a range of 68-74F in the winter and 66-72F in the summer. Both the winter and summer 

settings are lower than the median temperature recommended in ASHRAE standards; therefore, 

winter temperature settings are sufficient. We recommend raising the campus-wide temperature 

setting for the summer from 69F to 76F. Maintaining a range of +3 F for tenants would result 

in summer settings of 73-79F, a minimum increase of 4F and a maximum increase of 10F.   

 

Estimated savings from reduced cooling for the small commercial sector range from 2-6% per F 
setback (Mendelsohn, 2008; Salt River Project, 2011). According to the U.S. Department of 

Energy, 8.8% of energy costs for commercial buildings in 2006 were for space cooling (U.S. 

DOE, 2011). In the southeast, higher levels of humidity and higher average temperatures 

increase demand for indoor cooling, so 8.8% is a low estimate for ATC. In 2010, from April to 

September, 8.8% of ATC’s total electricity cost was $76,610.18. If we assume tenants maintain 

the lowest daytime temperature (73F) for 6-months (April to September) and use the lower 
estimate for savings (2%), ATC will generate an overall savings of $6,128.81. Using the upper 

limits of a 79F temperature setting and 6% savings, ATC could realize savings of up to 

$45,966.10. Savings should fall somewhere in the middle of this range; it is reasonable to expect 

that tenants in North Carolina would be comfortable in late spring and early fall with temperature 

settings several degrees above the lowest setting, 73F.   
 

The U.S. Department of Energy reports that 12.5% of CO2 emissions in the commercial sector in 

2006 were from space cooling (U.S. DOE, 2008, Buildings 3.4). Again, we would expect that 

cooling-related CO2 emissions from ATC are higher, due to the greater need for cooling in the 

southeast region. To determine the CO2e reductions, we multiplied the Price/kWh by Cost 

Savings to determine the kWh reduction for the low and high temperature scenarios. The kWh 

reduction for each scenario was multiplied by the kg CO2e/kWh to generate the total CO2e 

reduction. By changing the temperature settings, ATC can reduce CO2e emissions by 82.69 kg – 

602.20 kg (Table 8). 

 

 
Table 8: Low and High Estimated CO2e Reductions  

 

Low and High Estimated CO2e Reductions 

 

 Cost 

Savings 

Energy Reductions (kWh) CO2e reductions (kg) 
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Low 

Estimated 
$6,128.81 159,024.233 82.692 

High 

Estimate 
$45,966.10 1,192,682.397 620.195 

 

According to the U.S. Department of Energy, reducing the thermostat setting by 10-15F for 

eight hours in the winter can save 5-15% a year on heating costs, with greater savings occurring 

in milder climates (2011). In North Carolina, we can reasonably estimate a savings of 1% per F 
reduction. It is important to dispel the myth that “a furnace works harder than normal to warm 

the space back to a comfortable temperature after the thermostat has been set back, resulting in 

little or no savings” (U.S. DOE, 2011). As the indoor building temperature approaches the 

ambient outdoor temperature, the rate at which heat is transferred slows. Therefore, in the 

summer, higher temperature settings reduce the flow of heat into a building and, in the winter, 

lower temperature settings reduce the flow of heat out of a building, resulting in reduced 

electricity use and cost savings (U.S. DOE, 2011). By lowering campus thermostat settings to 

61F during non-working hours (nights and weekends) in the winter, cost savings would be 

increased further and ATC would reach energy reduction goals more quickly. By setting 

temperatures to 79F in the summer when tenants are not present (nights and weekends), ATC 
Management can significantly increase electricity cost savings from our lower estimate. While 

weekend and nighttime changes may not be feasible in all facilities, such as restaurants, the 

YMCA, or the Art Institute, significant reductions in energy consumption can still be generated 

by altering night time and weekend temperatures in office spaces that are only used during 

weekdays.   

 

While changing the temperature settings throughout the campus would not have a direct cost, the 

challenges associated with implementing these changes should be considered. In office spaces, 

temperature settings are often a contentious issue and it is one that can affect worker 

productivity. In instances where tenants voice ongoing complaints, we would recommend 

changing the temperature setting for that particular tenant space. Furthermore, we recommend 

beginning with a small number of buildings in order to gauge tenants’ responses. It should also 

be noted that research has been done on over-cooling in the U.S. In a survey conducted by 

Mendelsohn, 88% of respondents thought that retail businesses, including restaurants, were over-

cooled, and half of the respondents thought that a majority of retail establishments were over-

cooled (2008). Seventy-four percent of respondents reported bringing extra clothing to retail 

locations to stay warm in the summer (Mendelsohn, 2008). Information about overcooling 

should be shared with tenants if ATC Management implements this strategy and it should be 

included in communication plans, as described in Part III. 

 

3. Light Sensors 

 

According to the National Electrical Manufacturers Association (NEMA), lighting is commonly 

one of the largest consumers of energy from electricity in a commercial building (National 

Electrical Manufacturers Association, 2001). In 2001, NEMA conducted a research study 

sponsored by the EPA of the demand reduction and energy savings that could result from the 
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installment of occupancy sensors in commercial buildings. The study analyzed how the 

implementation of occupancy sensors in sixty organizations, with various occupancy types, 

affected electricity demand and use. A total of 158 rooms were included in the study, and each 

room could be categorized into one of five occupancy types: private offices, classrooms, 

conferences rooms, restrooms, and break rooms. 

  

NEMA collected energy data for the rooms over a period of 14 days and reported energy savings 

for both 5- and 20-minute time delay simulations. The study generated energy waste and energy 

savings for each occupancy category. As seen in Table 9, each occupancy category saw an 

energy savings with the use of occupancy sensors. It should also be noted that the study 

determined that as the time delay of the occupancy sensors increased the energy savings 

decreased. 

 
Table 9: Energy Waste and Savings 

Energy waste for the 14-day period and energy savings for 
the 5-minute and 20-minute time delay simulations 

Application 
Energy 
Waste 

Energy Savings 
Using the 5-
minute Time 
Delay 

Energy Savings 
Using the 20-
minute Time 
Delay 

Break Room 39% 29% 17% 

Classroom 63% 58% 52% 
Conference 
Room 57% 50% 39% 

Private Office 45% 38% 28% 

Restroom 68% 60% 47% 

Source: NEMA, 2001 

 

Additionally, the NEMA study found that within all occupancy categories, the load profile, a 

measure of the time distribution of a building’s energy requirements, of each room type was also 

reduced after the use of occupancy sensors. 

  

Further supporting this data is a study by the Electrical Power Research Institute (EPRI) located 

in the U.S. While both NEMA and EPRI’s studies found that regular switching on and off of the 

lights by the occupancy sensory has a tendency to reduce the lamp life hours, EPRI found that 

the longevity of a lamp actually increases from 3.9 years to 6.8 years because the lamp is not 

used when the room is unoccupied (Leviton Manufacturing, 2005). Therefore, lamps need to be 

replaced less often, thus creating additional financial savings and incentives. 

  

Since the beginning of ATC’s research on potential sustainability projects, they have considered 

the installation of occupancy sensors in their buildings and have even installed such sensors in 

the ATC Underground, the campus’ entrepreneurial incubation hub. As ATC Management has 
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sought additional energy efficiency measures, occupancy sensors in restrooms and vestibules 

have proven to be most feasible at this juncture.  

 

As a result, ATC has decided to install occupancy sensors in restrooms across campus. ATC only 

plans to install wall sensors and no ceiling sensors and therefore asked us to analyze only the 

cost for wall occupancy sensors. They will purchase the occupancy sensors directly for 

approximately $50/each and have their facilities team install them. They will also look to utilize 

the Duke Energy rebate program to further reduce the cost of installing theses sensors. Since 

restroom/vestibule data wasn’t available for all restrooms for every building in our analysis, the 

costs of occupancy sensors were only calculated for the top three high-energy use buildings 

(Fowler, Crowe, and Reed & Strickland). However, ATC does plan to rollout the use of 

occupancy sensors for all restrooms. It should be noted that the number of restrooms for the 

Strickland portion of Reed & Strickland is a low-end estimation. Once occupancy sensors are 

installed in all restrooms, the ATC facilities team will look for other problem areas to have the 

sensors installed.   

 

 
Table 10: Cost for Occupancy Sensors 

 
Total Installation Costs for Occupancy Sensors 

 

  Total Cost 

Fowler 500 

Reed & Strickland 600 

Crowe 500 

Total Cost for 3 Buildings 1600 
 

 

Estimated cost savings from the installation of occupancy sensors can also be calculated. 

However, for the purposes of this study the square footage of the restrooms and vestibules of the 

buildings were not available and therefore could not be pre-determined. Figure 8 lists formulas to 

use when moving forward: 
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Figure 8: Cost Savings from Occupancy Sensors 

 

 

 

4. Light Bulbs 

 

According to the U.S. Energy Information Agency, more commercial site electricity is used for 

lighting than any other end use (U.S. Energy Information Agency, 2009). The replacement of 

existing bulbs for more energy efficient lighting is a major trend in the energy efficiency 

movement. Currently, opportunities exist to reduce electricity use from lighting by changing out 

incandescent light bulbs for either compact fluorescent light bulbs (CFLs) or light emitting 

diodes (LEDs). According to the EPA, a qualified CFL can save more than $40 in electricity 

costs over the course of its economic life, can use up to 75% less energy than an incandescent 

light bulb and last ten times longer. Additionally, a CFL uses approximately 75% less heat than 

an incandescent bulb, those reducing the need for lower air-conditioning settings to offset the 

heat coming from lighting (Energy Star n.d. Light Bulbs [CFLs]). Though typically more 

expensive at purchase, a qualified LED, like a CFL, not only uses 75% less energy than an 

incandescent light bulb and produce little heat, but they last two to five times longer than even a 

CFL (Energy Star n.d. Why Choose). 

 

At the time of this study, data was unavailable as to the quantity of wired lighting in the 

buildings under analysis and what percentage of existing light bulbs were either incandescent, 

CFLs or LEDs. Therefore, it is recommended that ATC first survey the built-in light fixtures in 

all buildings, determining how many lights there are and what type of bulbs are currently being 

used in those fixtures. Then we suggest they analyze which fixtures can easily have the existing 

bulbs switched out for more efficient lighting without having to retrofit the fixtures and switch 

out those bulbs first. In phase two of light replacements, they can use energy savings from these 

changes to replace the bulbs that will also require fixture retrofits, which are an added expense in 

the light changing process. By switching to more energy efficient lighting, ATC will not only be 

able to cut down on electricity costs but can reduce GHG emissions from purchased electricity. 

 

 

Source: State Energy Office, 2004 
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Figure 9: Site Electricity Consumption 

 

 

5. Energy Audits 

 

The U.S. DOE recommends that businesses hire a qualified professional to perform an energy 

audit for their buildings (U.S. DOE, 2010). Capital Broadcasting Company contracted Piedmont 

Air Conditioning to conduct a walk-through energy audit in Diamond View I in the summer of 

2010.  Piedmont identified several energy saving opportunities throughout the building.  These 

include turning off the exhaust fan for one of the four HVAC systems, changing the settings for 

occupied days from 7 days a week to 5 days a week, and increasing the humidity set-point from 

40% to 50-60%. The audit cost $1800, and the auditor recommended $5,000 in investments to 

improve the energy efficiency of DV1. With these investments in DVI, $5,752 would be saved in 

energy costs, resulting in a ROI of 1.18 years. Piedmont Air Conditioning also estimated that 

GHG emissions would be reduced by 1% with the recommended changes and investments.  

Other recommendations are listed in Piedmont’s report; however, the costs and energy savings 

are not quantified and many of these recommendations are included in other sections of this 

report (Piedmont Air Conditioning, 2010).  

 

We recommend that ATC Management invest in Piedmont Air Conditioning’s recommendations 

for energy savings in DVI. We also recommend that ATC Management hire a third-party to 

conduct walk-through energy audits on the remaining buildings on campus. Estimated costs for 

each building are indicated in the table below. 

LIGHTING

37%

COOLING

12%
VENTILATION

13%

REFRIGERATION

12%

PERSONAL

COMPUTERS

5%

SPACE

HEATING

4%

OFFICE

EQUIPMENT

2%

WATER

HEATING

2%COOKING

1%
OTHER

12%

TOTAL SITE ELECTRICITY CONSUMPTION

Source: EIA, 2009 
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Table 11: Estimate Costs for Energy Audits 

 

Costs for Energy Audits per Building 
 

 Estimated Audit 

Cost 

Estimated Energy 

Efficiency Investments 

Estimated Energy 

Cost Savings 

Crowe $1,900 $4,783 $5,580 

Fowler $3,200 $8,926 $10,413 

Reed & Strickland $4,192 $11,432 $13,338 

DVII $3,380 $9,219 $10,756 

Washington 4-6  $1,210 $3,301 $3,851 

Washington 7 $46.20 $126 $147 

Washington 8-10 $1,210 $3,301 $3,851 

Washington Bays 11-12 $1,210 $3,301 $3,851 

Powerhouse  $570 $1,554 $1,813 

 

 

According to an article published in “ASHRAE Journal”, a comprehensive energy audit can 

reveal opportunities to make significant reductions in energy consumption, well above savings 

generated by walk-through audits. A comprehensive energy audit is defined as an audit that: 

 

“[evaluates] all energy loads and equipment in a building: the HVAC plant…; the HVAC 

distribution systems; envelope improvements (walls, windows, roof, foundations, 

insulation); lighting; plug loads such as appliances and computers; operation and 

maintenance improvements; tenant education; and more” (Shapiro, 2009). 

 

This type of audit will result in a list of itemized, room-specific recommendations and the 

associated annual energy savings, annual cost savings, cost to implement, and the return on 

investment (Shapiro, 2009). Moreover, a comprehensive audit is likely to expose a significantly 

greater number of energy reduction opportunities than a walkthrough audit. For example, 

opportunities to reduce over-lighting are best identified by taking measurements of light levels in 

each room, which are only conducted in comprehensive audits. In addition, an audit can help 

ATC Management develop more specific temperature set points for tenant spaces, like south 
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facing offices that gain more heat during the daytime and thus require less heating in the winter. 

 

Two case studies conducted by the Taitem Engineering C-NEW Applied Energy Research 

Initiative showed that a typical walk through audit for a large commercial space showed 

opportunity for a 7% savings in energy costs, while a typical comprehensive audit in a large 

commercial space revealed the opportunity for 37% cost reductions (Shapiro, 2009). For a 

77,000 ft
2
 building in New York, a comprehensive audit cost $27,000 with a payback period of 

2.6 months in identified energy savings (Shapiro, 2009). Bluegill Energy Management based in 

Katy, TX provides comprehensive energy audits for a base fee of $200 plus $0.35/ft
2 
(Bluegill 

Energy, n.d.). ATC Management can expect to pay about $350,500 for a comprehensive energy 

audit of the entire campus. The U.S. DOE suggests that organizations contact their utility 

company for information on certified energy auditors (U.S. DOE, 2010). We recommend that 

ATC Management consider comprehensive audits after opportunities for energy savings 

identified by walk-through audits have been exhausted.    

  



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

34 

 

Section 2: Water 
 

Data 
 

Water data was collected through ATC’s City of Durham 2010 water bills, which supplied both 

water consumption amounts and water costs per month for each building and irrigation source. 

Using the NC Department of Environment and Natural Resources Baseline Water Consumption 

Worksheet (SaveWaterNC, 2008), the data was organized in five ways:  

1) Data per “inside” building with monthly water consumption and cost; 

2) Data per “outside” irrigation source with monthly water consumption and costs; 

3) Total 2010 “inside” building water use and cost; 

4) Total 2010 “outside” irrigation water use and cost; and 

5) Combined total 2010 campus-wide water usage and cost. 

 
Data Analysis 
 

The combined 2010 total of inside and outside water use for ATC is 25,048,052 gallons at cost 

of $215,238.37 (Appendix D). This is calculated at a cost of ~$0.008 per gallon of water. The 

Bull River is calculated under irrigation, though it recycles its own water. Therefore, the Bull 

River requires new water only when evaporation reduces the flow or heavy maintenance requires 

the River to be drained. The 2010 irrigation data, which includes water purchases for the Bull 

River, shows an outside water consumption of 9,519,221 gallons for the year (Appendix E). 

Though outside water use consumes a significant amount of water on campus, it is not as much 

as indoor use (Figure 10).  

 

 
Figure 10: ATC Water Consumption 
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Therefore, because indoor water consumption is higher and because ATC Management has 

already implemented extensive sustainable irrigation practices, consumption reduction strategies 

will focus on indoor water consumption. The overall 2010 indoor water use data shows a water 

usage of 15,528,831 gallons. The breakdown by building can be seen in Figure 11.  

 

 
Figure 11: Water Consumption by Building 

 

  
Trends 
 

As we would expect, irrigation is highest during the summer months with minimal use during the 

winter months. This trend is also evident in indoor water use, though not as extreme (Figure 12). 

Most buildings show an increase in water usage during the summer months, assumed to be from 

the increased use of air-conditioning. 
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Figure 12: Water Use Trends 
 

 

 

 
Goal 

 

We recommend that ATC Management establish a goal of a 10% reduction in indoor water 

consumption by 2015. A 5-year timeline would give ATC management an opportunity to 

implement water saving strategies and measure progress toward this goal. A 10% reduction in 

water usage over 5 years is comparable to reduction goals set by other organizations: University 

of California, Santa Barbara set a 3-year goal to reduce 15% of potable water use on campus 

(2008); the U.S. Federal Government set a water reduction goal of 2% per year for federal 

agencies (EO 13514, 2009); and Burt’s Bees set a 2010 water reduction goal of 1 million gallons 

(Burt’s Bees, 2010). The following section identifies several different strategies that ATC 

Management could implement to meet our recommended indoor water reduction goal.  

 
Strategies 
 

Low-flow faucets and water-conserving water closets and urinals can have a significant impact 

on a facility’s water use. These plumbing options are some of the most effective ways to increase 

water efficiency and are the most feasible strategies for ATC to implement to reach its water 

reduction goals of 10%. The Sustainability Institute’s Water Audit Guide (n.d.) was used to 

estimate the water consumption of lavatory faucets, water closets and urinals for all of ATC.  
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The Guide assumes a five-day workweek for their calculations, which we employ in the 

calculations, given the majority of ATC follows a five-day workweek.  

 

In order to reach the goal of 10% water reduction through efficient plumbing for low-flow 

faucets and water-conserving urinals and water closets, four strategies were examined:  

 

1. New lavatory faucets. 

2. Aerator installation on current faucets.  

3. Flush valve replacement on water closets and urinal.  

4. Flush valve replacement on water closets and urinals and bowl replacement for water 

closets with potential rebates. 

 

These strategies are analyzed based on cost, water consumption reduction, and return on 

investment period. Based on these factors, the most economical strategies were determined. 

 

1. Faucets 

 

Lavatory faucets currently located throughout ATC are Delta 501-WF faucets with a maximum 

flow rate of 1.5 gallons per minute (gpm) at 60psi. Unidentified faucets are assumed to have 

comparable flow rates and therefore reduction estimates for the 187
1
 total faucets will be based 

on the known Delta rates. Given these current rates, it is evident that ATC has already installed 

faucets that are more efficient than the federal regulations, which mandate that lavatory faucets 

not exceed 2.2 gpm at 60psi (Energy Policy Act, 1992). However, water conservation is vital and 

there are two options we recommend to further reduce lavatory faucet water consumption. The 

first option is to replace current faucets with new, more efficient faucets. The second option is to 

add flow-reducing aerators to the current faucets.  

 

Option 1: New Faucets. 

 

One of the sustainability measures examined by BridgePoint is replacing the faucets in Diamond 

View I; ATC Management has selected a preferred faucet for plumbing upgrades, which is a HB 

1000C Hydrotek Battery Powered Automatic Faucet with Electric Sensors.  This faucet is a low-

flow faucet with a flow rate of 0.5gpm. The price quoted is $251.75 per faucet and since 

installation will be done in-house by ATC building engineers, labor cost is eliminated (S. 

McPhatter, personal communication, April 7, 2011). This information and pricing for the 

preferred faucet was then extrapolated to include the rest of ATC to determine the cost, water 

savings in gallons, and return on investment for faucet replacement throughout the campus.  

 

To replace all of the 187 faucets throughout the campus at an approximate price of $251.75 per 

faucet would cost $47,077.25. However, these new faucets use 1.0gpm less than the current 

faucets, and therefore water conservation and price reduction must be calculated to determine the 

overall price and return on investment (ROI). According to the Sustainability Institute’s Water 

Audit Guide (n.d.), the following calculation can be utilized for lavatory faucet use: 

 

                                                             
1 This number was generated from the documented total 217 faucets at ATC minus 30 faucets newly replaced and 
already highly efficient in common areas of Diamond View II.  
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American Tobacco Campus has approximately 3,500 full-time employees throughout the 

property. Following the above calculation, it is determined that the current lavatory faucets use 

1,023,750 gal/year at a cost of $8,190/year. The selected new faucets, with 1.0gpm reduction, 

would use 341,250 gal/year at a cost of $2,730/year. These calculations show a water 

consumption savings of 682,500 gal/year and a water cost savings of $5,460/year. However, at 

an installation cost of $47,077.25 and a yearly savings of $5,460, the return on investment period 

is 8.6 years, beyond the 5-year ROI preference of ATC Management. Therefore, this may not be 

a feasible project at this time and should be considered a potential long-term project. 

 

Option 2: Aerators. 

 

A faucet aerator is a water conservation device that can be installed on the end of a threaded 

faucet and mixes air into the water stream to reduce the flow. Aerators come in a variety of flow 

rates and prices, with both male and female threads. To match the flow rate of the preferred 

faucet above, 0.5gpm aerators should be selected for the lavatory faucets. Depending on 

preferences, these aerators could cost $2.00 to $10.00 each with average pricing around $3.00 

each. This average cost per aerator can then be extrapolated to all ATC lavatory faucets to 

determine cost, water savings in gallons, and return on investment for installing aerators to 

reduce flow.  

 

To install aerators at a price of approximately $3.00 each on all 187-lavatory faucets would cost 

$561. Assuming building engineers employed by ATC would install these aerators, there would 

be no additional installation fee. Because these aerators would reduce the flow from current 

faucets by 1.0gpm, which is the same reduction as the new faucets described above, water flow 

reductions and cost savings would be equivalent to the calculations for the new faucet option. 

Again, using the Sustainability Institute’s Water Audit Guide, the aerators, at a 0.5gpm flow rate, 

would save approximately 682,500 gal/year and $5,460/year in water usage. The return on 

investment period would be significantly less than one year. Therefore, this option provides the 

most economical solution in the short-term; it has a very short ROI at a much less expensive 

installation price and achieves the same reductions in both water consumption and costs.   

 

2. Lavatory Water Closets and Urinals  

 

Water closets and urinals throughout ATC currently meet the Federal regulations of 1.6 gallons 

per flush (gpf) and 1gpf, respectively (Energy Policy Act, 1992). Though ATC meets the federal 

standards, there are many water saving options for water closets and urinals that the campus can 

take advantage of to achieve further reductions. With 297 water closets and 56 urinals, the 

campus has several strategy options to reduce water consumption. The first option is to replace 

flush valves on all water closets and urinals to reduce water flow. The second option is to replace 

Water Use from Lavatory Faucets 

(Number of Full-Time Employees) x (3 uses/day at 0.25 minutes/use) x (5 days/week) 
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flush valves for water closets and urinals, and replace all water closet bowls. Dual-flush systems 

were not priced because the valves ATC Management selected for renovations will save 

approximately the same amount of water that dual-flush systems would, therefore we focused on 

the preferred option. BridgePoint has reached out to ACME Plumbing and Heating in Durham, 

NC to obtain cost estimations for these options for Diamond View I and this pricing information 

was then extrapolated to the whole campus to determine costs, water savings, and return on 

investments.  

 

Option 1: Flush Valve Replacement 

 

The first option is to replace the current flush valves on water closets and urinals with more 

efficient valves, reducing water closets from 1.6gpf to 1.28gpf and reducing urinals from 1gpf to 

0.5gpf. The price quoted by ACME Plumbing and Heating to replace the 33 flush valves (28 for 

water closets and 5 for urinals) within Diamond View I was estimated at $2,550.00, including 

labor (S. McPhatter, personal communication, February 3, 2011). This equates to approximately 

$77.27 per valve and can then be extrapolated out to all water closets and urinals throughout 

campus. With 297 water closets and 56 urinals campus-wide this would mean replacement of 

353 valves at a cost of $27,276.31.   

 

To determine ROI, we estimated water cost savings as follows. Reducing toilet flush volumes 

from 1.6gpf to 1.28gpf saves 0.32gpf and reducing urinal flush volumes from 1.0gpf to 0.5gpf 

saves 0.5gpf. Using the Sustainability Institute’s Water Audit Guide and the assumption of a 1:1 

gender ratio, the following calculations can be used: 

 

 

 

 

 

 

These calculations determined that the current flush valves for both water closets and urinals use 

3,822,000 gal/year at a cost of $30,576. However, with the water-saving flush valves, water 

closets and urinals use a total of 2,784,600 gal/year at a cost of $22,276.80. This is a water  

 

 

Water Cost Savings per Water Closet 

[(Number of Men x 1 use/day) + (Number of Women x 3 uses/day)] x 5 days/week 

Water Cost Savings per Urinal 

(Number of Men x 2 uses/day) x (5 days/week) 
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savings of 1,037,400 gal/year and a cost savings of $8,299.20 per year. The return on investment 

for this project is calculated to be approximately 3.2 years, within the 5 year preferred ROI 

period of ATC Management, making it a feasible short-term sustainability project. 

 

Option 2: Flush Valves and Bowls 

 

The second strategy option to consider is to replace water closet bowls in addition to replacing 

the flush valves for both urinals and water closets as described above. This may be necessary 

because, according to ACME Plumbing and Heating, some or all of the bowls may need to be 

replaced to function properly with the new flush valve. Although this will increase costs, ATC 

may qualify for a rebate with EPA’s WaterSense program.   

 

EPA’s WaterSense program is a “partnership program that seeks to protect the future of our 

nation's water supply by promoting water efficiency and enhancing the market for water-efficient 

products, programs, and practices” (U.S. EPA, 2010). Plumbing appliances and products may 

receive the label WaterSense under this program. Through WaterSense, the City of Durham 

Water Management Department is providing rebates for replacement of 1.6gpf water closets with 

new water closets that meet two criteria: first, the water closet must be a high-efficiency one 

(using 1.28gpf), and second, it must be on the EPA WaterSense approved list. If the new water 

closet meets both of these criteria, the City of Durham will provide commercial and industrial 

customers up to 75 rebates of $100 each for a total possible $7,500 which will be credited to the 

water billing account of the customer (City of Durham, 2006). 

 

Under this option, water savings will remain the same as above, 1,037,400 gal/year, however the 

projected costs will change. ACME Plumbing and Heating quoted an additional $8,870.00 to 

replace all 28 bowls of Diamond View I. Extrapolated to the campus, this will cost $315.18 per 

bowl for 297 bowls to total $94,085 campus-wide. This increases the overall cost to $121,361.67 

for both the efficient flush valves and new bowls, assuming all bowls will need to be replaced. 

The ROI for this option now increases to 14.6 years, well over the preferred 5-year ROI period.  

 

However, if these new bowls are on the EPA WaterSense list, it may be possible to apply for the 

City of Durham rebate program. If approved, this will credit $7,500 to ATC’s water bill, which 

ultimately reduces the cost of this option to $113,861.67. The ROI with this rebate reduces to 

13.7 years, which is still beyond the 5-year ROI period.  

 

Option one, replacing only the flush valves, is the most economical option for short-term water 

conservation and cost savings in regards to water closets and urinals, with an ROI within the 

preferred 5-year timeframe. Option two, replacing both the flush valves and bowls, greatly 

increases the ROI without necessarily increasing water savings. However, if it is necessary to 

replace some or all of the bowls due to flush valve requirements, the City of Durham WaterSense 

rebate program should be utilized and it may be necessary to implement the water closet 

replacement option as a long-term strategy.  

 

American Tobacco Campus is meeting, and in some cases exceeding, the federal regulations for 

efficient plumbing. However, water conservation is an increasingly important issue and there are 

ways ATC Management can further conserve and reduce water costs. Based on costs, savings, 



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

41 

and ROI, there are two recommended strategies ATC Management should implement to reach 

the suggested 10% reduction goal by 2015. These strategies are listed in Table 12.  

 

 

 
Table 12: Suggested Water Strategies 

 

Suggested Water Strategies 

 

Strategy Cost ROI 
Cost Savings 

per year 

Gallon 

Savings per 

year 

% Reduction in 

water 

consumption 

Aerator Installation $561 < 1 year $5,460 682,500 4% 

Flush Valve 

replacement only 

$27,276.31  3 years $8,299 1,037,400  7% 

TOTAL $27,837.31 < 5 years $13,759 1,719,900  11% 

 

  

  



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

42 

Section 3: Waste   
 
Data 
 

ATC contracts with Waste Industries USA to collect all of their waste and recycling. Waste 

Industries empties a 30 cubic yard waste compactor once each week. ATC’s municipal solid 

waste (MSW) is taken to Waste Industries’ landfill in Sampson County via their Durham transfer 

station; none of their waste is incinerated (M. Yates, personal communication, January 2011).  

Waste Industries also collects cardboard from ATC’s 40 cubic yard cardboard compactor on a 

monthly basis. The total weight of MSW and cardboard recycling are recorded on ATC’s 

monthly bills from Waste Industries and the 2010 totals are reported by month in Table 12.  

 
Data Analysis 
 

ATC’s comingled recycling includes glass, aluminum, and plastics 1-6. From January-April 

2010, ATC Management had 15 96-gallon co-mingled recycling carts, which Waste Industries 

emptied weekly. In May 2010, ATC Management almost tripled the campus’ recycling 

collection capacity to absorb their tenant’s recycling efforts. Currently Waste Industries collects 

co-mingled recycling from 25 96-gallon carts twice each week. Therefore, ATC Management 

increased recycling capacity from 5760 gallons/month to 19,200 gallons/month in May 2010. 

Estimated weights for 2010 monthly recycling totals are presented in Figure 13 and Table 13.   

 

 

 
Figure 13: Waste by Type 
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Table 13: Waste and Recycling Totals 

 

2010 Waste and Recycling Totals 
 

Month Municipal Solid Waste 
Cardboard 
Recycling 

Comingled  
Recycling 

  (Tons) (Tons) (Pounds) (Tons) 

January 37.61 3.63 1,560 0.78 
February 39.64 4.5 1,560 0.78 

March  37.05 4.18 1,560 0.78 

April  40.58 5.14 1,560 0.78 

May 61.25 5.58 5,413 2.71 

June 48.09 5.19 5,413 2.71 

July 43.57 5.93 5,413 2.71 

August 59.53 5.5 5,413 2.71 

September 49.16 7.03 5,413 2.71 
October 45.04 5.23 5,413 2.71 

November 58.42 5.07 5,413 2.71 

December 44.48 4.63 5,413 2.71 

2010 total  564.42 61.6 49,544 24.77 
 

Mark Yates from Waste Industries supplied these estimates by adjusting the industry standard for 

the average composition of ATC’s recycling (personal communication, January 2011). From 

January to April, an estimate of 26 lbs./cart was used, which is 4 lbs./cart lighter than the 

industry standard due to a prevalence of paper from office spaces. The following calculation 

 generated the number of pounds and tons for these months: 

 

 

 

 

 

 

 

 

When additional capacity for recycling was added, an increase in glass recycling was reported.  

Yates increased the estimated weight of the cart to 27.067 lbs. to reflect this change and 

calculated the monthly recycling weight from May 2010 to December 2010 as follows: 

  

 

 

 

 

 

 

 

Pounds and Tons of Recycling at ATC 

26 lbs./cart x 15 carts x 4 pickups/month = 1560 lbs. 

1560 lbs. x 1 ton/2000 lbs. = 0.78 tons 

Increase in Recycling as of May 2010 

27.067 lbs./cart x 25 carts x 8 pickups/month = 5413 lbs. 

5413 lbs. x 1 ton/2000 lbs. = 2.71 tons 
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Thus, the total weight of recycling is the same for January-April and May-December (M. Yates, 

personal communication, January 2011).   

 

ATC Management is billed by weight for MSW and pays a flat fee for recycling pickups. In 

2010, ATC Management paid $43.50/ton for MSW. In addition, they paid $132.46 in hauling 

fees each time the 30 cubic yard receptacle was emptied. They also paid a small oil energy fee, 

which is adjusted weekly, and ranged from $12.73 to $15.92. ATC Management paid 

$345.41/month for the 40 cubic yard cardboard receptacle to be emptied and $132.46 in hauling 

fees. Recycling costs ranged from $49 - $44 for each 96-gallon container. ATC Management 

also paid an adjusted oil energy fee for recycling. Table 14 provides a summary of the costs 

associated with ATC’s waste.  

 
Table 14: Waste Costs 

 

Waste Costs by Type 

 
Waste Type Fixed Cost Fees 

MSW 43.50/ton $132.46 (hauling); $12.73-15.92 (oil energy) 

Cardboard $345.41/compactor $132.46 (hauling), $12.73-15.92 (oil energy) 

Co-mingled Recycling $44-$49/container $1.95-4.15/container (oil energy) 

 
Trends 
 

The total weights for both MSW and recycling remain relatively constant throughout the year.  

The average weight of MSW is 47.04 tons/month. The average weight of cardboard is 5.13 

tons/month. Comingled recycling only varies with the number of receptacles based on the best 

available estimates described in the previous section; therefore, an average monthly weight 

would not be meaningful and our ability to predict seasonal fluctuations is limited.   

 

While we would expect that increasing the capacity for comingled recycling would reduce the 

total monthly weight of MSW, the data from May-December does not support this. As ATC 

continues to grow and add new tenants, particularly with the opening of ATC Underground, it is 

possible that both MSW and recycling will continue to increase. Therefore, ATC Management 

should monitor the campus waste diversion rate as defined by following: 

 

 

 

Waste Diversion Rate 

(Tons Co-mingled Recycling + Tons Cardboard Recycled) /  

(Tons Co-mingled Recycling + Tons Cardboard Recycling + Tons MSW) 
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In 2010, 13.28% of ATC’s waste was diverted from the landfill and recycled. The average 

percent diverted each month was 13.24%. Calculations of the 2010 campus waste diversion rates 

are presented in Table 15. 

 
Table 15: Waste Diversion Rates 

 

2010 Campus Waste Diversion Rates 

 

Month Diversion Rate 

January 10.50% 

February 11.75% 

March 11.81% 

April 12.73% 

May 11.92% 

June 14.11% 

July 16.55% 

August 12.12% 

September 16.54% 

October 14.99% 

November 11.75% 

December 14.16% 

Total 2010 Diversion 13.28% 

Average Monthly 

Diversion 
13.24% 
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Goal 

 
 

 

 

We recommend that ATC Management establish a goal to achieve a 50% diversion of MSW by 

2015. The diversion potential is estimated at 50-75% for office buildings and retail and slightly 

above 50% for restaurants and residential (Armstrong, 2007). A 2010 study conducted by 

Orange County, NC showed that 54% of commercial waste is composed of paper, cardboard, 

plastics, glass, and metal. The study also showed that 1.4% of the commercial waste stream is 

comprised of electronic goods (Orange County, 2010). Through the collection of cardboard, 

comingled recycling, and electronics, ATC should be able to achieve a 50% diversion rate.     
 

Furthermore, a 50% diversion of MSW over 5 years is comparable to reduction goals set by 

other organizations. For example, in E.O. 13514, the U.S. Federal Government set a diversion 

goal of 50% by the end of 2013 for all federal agencies (2009). In addition, Yale University set a 

goal to decrease MSW by 25% from 2010-2013 (Yale University, 2010). A 5-year timeline 

would give ATC management an opportunity to implement waste management programs and 

measure their progress toward this goal. The following section identifies two strategies that ATC 

Management could implement to meet our recommended waste reduction goal. However, ATC 

Management’s ability to reach this goal on campus will also depend greatly on their ability to 

convey waste management strategies to tenants, visitors, and staff, which will be emphasized in 

Part III, Section 2: Marketing and Outreach.  
 
Strategies 
 

1. Recycling 

 

ATC Management has an operational recycling program on campus but several challenges limit 

the collection of recyclable materials, including a limited number of recycling bins, poor signage, 

lack of tenant and visitor awareness, and tenant misperception of campus recycling efforts. This 

section will address the current and projected capacity for recycling and associated costs. The 

remaining issues will be considered in the Marketing and Outreach section. 

 

Visitors, tenants, employees, and residents use outdoor bins positioned throughout the campus. 

Currently ATC Management has 27 36-gallon bins for waste and 11 40-gallon bins for 

comingled recycling positioned around the campus, each of which is emptied daily (Appendix 

F). ATC Management personnel collect an average of 18-gallons of recycling daily from each 

container, generating 5,940 gallons of recycled material collected outdoors each month. Tenants 

also use comingled recycling receptacles placed in break rooms; however, the availability of 

recycling bins throughout tenant spaces varies widely. ATC Management has requested that 

tenants re-label waste bins near individual desks for paper recycling. As a result, waste would be 

collected in larger containers in common areas, such as break rooms or mail rooms. Larger bins 

for co-mingled recycling would be placed along side waste bins in these common areas. Some 

offices have complied with these requests; however, there are still opportunities for significant 

50% Diversion of Municipal Solid Waste from Landfill by 2015 
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progress. 

 

ATC Management has ordered new containers to expand their current recycling 

program. Twenty-one dual waste and recycle bins will be added outside: 10 will be placed in 

parking decks and 11 will be located throughout campus. This addition will significantly increase 

recycling capacity outside, from 440 gallons to 755 gallons. Based on ATC Management’s 

observations of recyclable materials being placed in waste bins around campus where recycling 

containers are not available, we hypothesize that the new receptacles will help to collect more 

recycling rather than simply spreading the current volume of recycled material collected among 

more bins. ATC Management’s investment in new signs for site and parking garage receptacles 

will also help improve campus recycling efforts. 

 

ATC Management has also ordered two new recycling bins for indoor use, which will be located 

in ATC Management’s office and in the break room of the American Underground. Moreover, 

ATC Management has identified 11 existing bins that will be relabeled for indoor recycling 

primarily in conference rooms. A recycling bin will also be located in the Crowe Lobby, near the 

Saladelia Café.  

 

The total cost for the expanded recycling program is $41,989. ATC Management will not 

generate any cost savings from this capital investment; however, the program is cost neutral 

because the cost per ton for recycling and MSW is comparable. Adding new containers and signs 

is the first step toward reaching their goal of 50% diversion of MSW; however, this goal will 

only be realized through sustained outreach to tenants, staff, and visitors, as described in the 

Marketing and Outreach in Part III, Section 2.  

 
 

2. Composting 

 

Composting has many potential environmental benefits including climate change mitigation, soil 

enrichment, and water pollution prevention. Compost is nutrient-rich and when added to soil can 

help the soil retain moisture and increase productivity. Additionally, compost has been known 

for its ability to “suppress plant diseases and pests, reduce or eliminate the need for chemical 

fertilizers, and promote higher yields of agricultural crops” (U.S. EPA, 2008). Compost has also 

proven capable of preventing storm water runoff from reaching surface water. 

 

When organic waste is sent to the landfill, the decomposing process generates methane (a known 

greenhouse gas) and acidic leachate. Uncontrolled, methane from landfills not only contributes to 

climate change, but also seeps into the ground where it has the possibility of exploding. The 

acidic leachate can contaminate groundwater as well as increase the toxicity of other wastes in 

the landfill.  

 

Given the environmental benefits of composting, composting efforts at ATC would support the 

campus GHG emissions reduction goals and reduce ATCs overall environmental footprint by 
generating an additive that can replenish and enrich soil, reduce local water pollution and create 

a market for materials that were otherwise considered waste. Additionally, ATC would be 

helping the local farm community. Most of the compost generated by Brooks Contractors, North 
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Carolina based company, is sold to local farmers. The compost allows farmers to grow with 

reduced inputs and eliminates most of the need for fertilizer and lime use. The remainder of sales 

are for landscaping and retail use. 

 

Current barriers to implementing a composting program at ATC include a lack of space available 

for communal composting waste disposal. However, the plan to expand ATC through the 

building of Diamond View III creates an opportunity to include a compost dumpster site into the 

construction blueprints. It is our recommendation that ATC Management includes plans for at 

least one 8 cubic yard (cy) compost dumpster site in the planning of Diamond View III. 

 

Once ATC Management executes the design for an on-site compost disposal site, they can 

contract the services of Brooks Contractors of Goldston, North Carolina. Brooks Contractors is 

one of few businesses with a commercial food waste-recycling program that services Durham 

County. This commercial food waste-recycling program would provide ATC the opportunity to 

recycle all pre and post-consumer food waste generated by management and tenants. For a small 

monthly rental fee and per pick-up service fee, ATC can rent an 8 CY dumpster to keep on-site 

for compost collection. Brooks Contractors will then service the dumpster by collecting the 

waste 1-3 days per week, depending on ATC’s specific needs. After each collection, the 

container is tipped, rinsed with high-pressure hot water, and then degreased/deodorized. Brooks 

Contractors compost service does not require rental of the 8cy dumpster and ATC could invest in 

their own dumpster, which would eliminate the rental fee. However, rental from Brooks 

Contractors includes the rinsing and deodorizing of the dumpster and this service is not offered 

for individually owned dumpsters. 

 

Brooks Contractors offers additional services including weekend pick-ups for an extra fee as 

well as monthly or event-based rental of 64-gallon carts for any supplementary needs ATC may 

have. Brooks Contractors’ current rates are highlighted in Table 16 below. 

 
Table 16: Composting Fee 

 

Brooks Contracting Fees (As quoted in Quarter I, 2011) 
 

Service Fee Rate 

Service Fee (for under 1125lbs of waste) $45  per service flat rate 

Service Fee (for +1125lbs of waste) $80  per ton 

65-gallon Toter rental $2  per month/per cart 

8 cy dumpster rental $15  per month 

Weekend Service Fee $100  per service flat rate 

Special Event Fees $60  cart delivery for one time use 
 

Based on these costs, ATC can anticipate the following fee schedules dependent on the amount 

of waste they generate per collection period and the quantity of pick-up services they would need 

per week. The expected weekly, monthly, and yearly expenses for ATC, based on service rates 

and waste generation rates, are featured below in Table 17. 

 



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

49 

Table 17: Costs for Compost Dumpster Rental 

 

Costs to ATC with 8 cy Dumpster Rental 
 

 Services 
per Week 

Weight 
Cost per 
service 

Total Cost 
per Week 

Monthly 
Rental 
Fee 

Total Cost 
per 
Month 

Total Cost 
per Year  

1 Under 1125 lbs. $45  $45  $15  $195  $2,340  

2 Under 1125 lbs. $45  $90  $15  $375  $4,500  

3 Under 1125 lbs. $45  $135  $15  $555  $6,660  

1 +1125 lbs. $80  $80  $15  $335  $4,020  

2 +1125 lbs. $80  $160  $15  $655  $7,860  

3 +1125 lbs. $80  $240  $15  $975  $11,700  
 

The above rate schedule makes the assumption that ATC would be using one 8cy dumpster for 

on-site collection and would not generate more than the dumpster’s maximum capacity of two 

tons of waste per service period. 

 

Depending on the amount of pre and post-consumer compost waste generated by ATC, the 

financial benefits of composting will vary. Currently ATC produces, on average, 47.04 tons of 

MSW per month. According to data from Orange County in North Carolina, approximately 

25.5% of Orange Country’s commercial waste is food waste (2010). In this analysis, we assume 

that Durham County has similar commercial MSW characterization as Orange County. Therefore 

to provide a realistic estimation of the benefits and costs of implementing a composting program 

on-site, we estimated ran an analysis given that 25.5% ATC’s MSW could currently be 

composted.  

 

ATC generated 564.42 tons of MSW in 2010. ATC’s annual cost of disposing MSW ranges 

between $13,230.61-$13,383.73 per year due to fluctuations in oil energy fees. If 25% of ATC’s 

MSW is food waste and can be diverted from landfill by composting, then with the 

implementation of a campus-wide composting program, ATC could divert about 143.94 tons of 

MSW per year.  

 

Based on service rates received from Brooks Contractors in First Quarter of 2011, it would cost 

ATC approximately $975 per month for a composting program through Brooks Contractors 

making for a total annual cost of $11,700. Thus implementing a campus-wide composting 

program would save ATC between $1530.61 and $1683.73 per year compared to sending the 

143.94 tons of compostable waste to landfill.  
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Table 18: Potential Composting Cost Savings 

 

Potential Composting Savings at 25.5% 
 

  Per Month Per Year 

 Cost to Dispose as MSW (Low) $1,102.55 $13,230.61 

 Cost to Dispose as MSW(High) $1,115.31 $13,383.73 

 Cost to Dispose as Compost $975.00 $11,700.00 

Potential Savings of Composting (Low) $127.55 $1,530.61 

Potential Savings of Composting (High) $140.31 $1,683.73 
 

 

Should 25.5% of current MSW be a lofty goal at the on-set of rolling out a campus-wide 

composting program, we conducted a break-even analysis to determine how many tons of 

composting waste ATC would have to divert from its current MSW for the composting program 

to be equitable to the cost of disposal to landfill. The results of our analysis are below. Table 19 

addresses the break-even point for low oil energy cost scenario while Table 20 addresses the 

break-even point for the high oil energy cost scenario. 

 
Table 19: Compost Cost in Low Oil Energy Price Scenario 

 

Break Even Scenario (Low) 19.27% 
 

  Per Month Per Year 

 Cost to Dispose as MSW (Low) $975.00 $11,700.00 

 Cost to Dispose as MSW(High) $987.76 $11,853.12 

 Cost to Dispose as Compost $975.00 $11,700.00 

Potential Savings of Composting (Low) $0.00 $0.00 

Potential Savings of Composting (High) $12.76 $153.12 

Annual MSW Diverted From Landfill   108.7558621 
 
Table 20: Compost Cost in High Oil Energy Cost Scenario 

 

Break Even Scenario (High) 18.64% 
 

  Per Month Per Year 

 Cost to Dispose as MSW (Low) $962.24 $11,546.88 

 Cost to Dispose as MSW(High) $975.00 $11,700.00 

 Cost to Dispose as Compost $975.00 $11,700.00 

Potential Savings of Composting (Low) -$12.76 -$153.12 

Potential Savings of Composting (High) $0.00 $0.00 

Annual MSW Diverted From Landfill   105.2358621 
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As illustrated in the above two tables, in the low oil energy cost scenario approximately 19.27% 

of ATC’s monthly waste must be compostable in order to break-even, while in the high cost 

scenario 18.64% of monthly waste needs to be compostable to break-even. 

 

Should ATC not be able to reach, at a minimum, 18% MSW diversion to composting they would 

not reap any financial savings from implementing a composting program but would likely incur 

additional costs. However, there would still be quantifiable benefits that would result from 

implementing a composting program. By diverting waste to landfill, ATC would be working 

towards reaching the waste goal set forth by this study. They would also benefit from the of 

increased positive reputation in the community for their environmental efforts. Additionally, 

there may be opportunities for ATC to increase the quantity of waste sent to compost. For 

example, ATC may find it more cost effective to switch some paper and cardboard waste from 

recycling to composting efforts. With every extra pound of compost waste generated by ATC, 

the more affordable the on-site composting program will be. 
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.  

 

Case Study: 

Inside the ATC Management Office  
 

This case study provides an inside look at the ATC Management office to identify what energy efficient options are being utilized in the 

office and what can still be done to further increase energy efficiency. Tenants and office managers can use this case study to determine 
the best ways to reduce energy efficiency in their respective ATC offices.  

 

The ATC Management office currently utilizes two Energy Star certified copiers, as well as an Energy Star refrigerator and dishwasher. 

These are highly efficient options for the office but there are additional purchasing opportunities to improve office energy efficiency. As it 
becomes necessary to replace office equipment, it is ideal to replace it with Energy Star certified pieces, particularly computers. In 

addition, the current refrigerated vending machine in the office is not Energy Star certified, meaning it currently uses approximately 3,450 

kWh per year (Michigan Department of Labor and Economic Growth, n.d.). Contacting the rental agency and requesting an Energy Star 

certified refrigerated vending machine would reduce vending machine energy use by 50% to approximately 1,725 kWh per year. ATC 
Management’s 4,400 square foot office uses 140,800 kWh per year, but with replacement of the vending machine ATC Management 

would save an additional 1,725 kWh per year, lowering annual office energy consumption to 139,075 kWh. 

 

These small energy changes in the office can substantially reduce overall energy consumption, as seen with the ATC Management office. 
Table 21 lists the potential energy savings of Energy Star appliances compared to non-Energy Star appliances.  

 

Table 21: Energy Star Reductions 

Energy Star Office Equipment Percent Energy 

Use Reduction 

Imaging 

(Copiers/Printers/Scanners/Fax 

machines) 

40% each 

Computer 35-60% 

TV 40% 

Refrigerator 20% 

Dishwasher 10% 

Refrigerated Vending Machine 50% 

 

Source: Energy Star, n.d., Products 

 

An office can utilize the Energy Star Office Equipment Savings Calculator to determine potential savings by switching to Energy Star 
equipment (Energy Star, n.d., Office). 

 

The ATC Management office is also utilizing power strips. Electronics draw energy even when they are idle and power strips protect 
against power-draining equipment, increasing efficiency and reducing waste. Power strips are utilized throughout the ATC Management 

office for printers, copiers, and other office equipment.  

 

To further increase efficiency using power strips, ATC Management can switch current power strips to smart power strips. These power 
strips contain a surge protector, a primary outlet, and multiple controlled outlets. Your main electronic will be plugged into the primary 

control (usually the computer), and the other electronics are plugged into the controlled outlets (printer, fax, task light, etc). The sensors in 

the strip know when the main device is shut down or has gone idle, and the strip shuts down all of the peripheral equipment. When the 

main device is turned back on, the strip automatically turns on all of the peripheral electronics. This is not only an energy saver, but also a 
convenient time-saver. The smart power strip has the potential to reduce nearly 70% of the energy usage these office systems would 

normally without a power strip (Gaiam, 2011). 
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Section 4: Comprehensive Strategies 
 

1. Sustainability Coordinator 

 

ATC Management should hire one full time sustainability coordinator. According to The 

Campus Consortium for Higher Education (CCEE) and The Environmental Association for 

Universities and Colleges (EAUC), designating one person “who is responsible for coordinating 

sustainability efforts with the goal of improving the environmental performance of the 

institution” helps maximize returns from sustainability investments, typically with utility costs 

(CCEE and EAUC, 2006, p. 7). In addition, a sustainability coordinator ensures compliance with 

existing and emerging regulations (CCEE and EAUC, 2006).   

 

In order to become recognized as a sustainable campus, it will be imperative to hire an individual 

to manage sustainability programs. We foresee the coordinator handling a wide range of tasks 

including: 

 

 Tracking progress toward reduction goals from billing statements 

 Conducting tenant and visitor surveys to evaluate sustainability programs and reductions 

 Implementing programs identified in ATC’s Sustainability Plan 

 Expanding and refining programs to ensure ATC meets 2015 sustainability benchmark 

 Preparing an annual sustainability report 

 Spearheading the sustainability committee  

 Managing the green leases program 

 Managing the LEED certification process for campus buildings 

 Managing the internal and external sustainability webpages 

 Conducting new employee orientations on ATC’s sustainability plan 

 Coordinating internal and external events, including E-waste drives, speaker series’, and 
lunch round tables 

 Marketing ATC’s sustainability efforts to the general public 

 Managing the sustainability budget 
 

Based on the wide range of skills needed to fulfill this position and the average salary in the 

triangle region, we would recommend that ATC Management offer a salary of $50,000 plus 

standard benefits for ATC Management employees. This amount is comparable to reported 

salaries for sustainability coordinators from institutions of higher education (CCEE and EAUC, 

2006). We recommend that this individual have a graduate degree in a sustainability related field 

or equivalent work experience.   

 

2. LEED Certification 

 

Leadership in Energy and Environmental Design (LEED) standards were developed by the U.S. 

Green Building Council (USGBC) to certify green buildings domestically and abroad. Formed in 

1993, the USGBC is the most renowned organization in the U.S. focused on defining, measuring, 

and certifying green buildings. LEED certified buildings are becoming increasingly popular in 

the triangle region, and ATC Management should explore different certification options as a 

marketing tool and a cost-saving strategy for both existing and planned buildings. The USGBC’s 
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building certification criteria is divided into five major categories: Sustainable Sites, Water 

Efficiency, Energy and Atmosphere, Materials and Resources, Indoor Environmental Quality.  

Based on points accumulated in these categories, a project may be certified as platinum, gold, 

silver, or certified (U.S. Green Building Council [GBC], 2011). 

 

Over the past decade, the LEED standards have evolved significantly. Currently eight different 

sets of standards exist to reflect the specificities of different building sectors. For ATC, we will 

consider two of these rating systems: LEED for Core and Shell (CS) and LEED for Existing 

Buildings: Operations and Maintenance (EB:O&M). The LEED CS rating system is used for 

“base building elements such as structure, envelope and the HVAC system” (U.S. GBC, 2011). 

The LEED EB:O&M “rating system addresses exterior building site maintenance programs, 

water and energy use, environmentally preferred products and practices for cleaning and 

alterations, sustainable purchasing policies, waste stream management, and ongoing indoor 

environmental quality” (U.S. GBC, 2009). Multiple-building campus projects can be LEED 

EB:O&M certified, but not individual tenant spaces (U.S. GBC, 2009).   

 

Green buildings provide environmental benefits, including reduced energy consumption, water 

consumption, and construction waste. In addition, green buildings have been shown to save 

energy costs, provide marketing advantages, improve tenant retention, and increase premium 

sales with little additional upfront costs. A study of 170 U.S. buildings conducted by G. Kats 

(2010) showed that for 75% of buildings the cost premium for LEED certification was 0-4%. 

Additional studies by Steven Winter Associates (2004) and D. Langdon (2004) have shown 

similar results. For renovations in existing buildings, the cost premium was found to be slightly 

higher, with a median of 1.9% and a mean of 3.5% compared to non-LEED certified buildings 

(Kats, 2010). In Kats’ study, the median energy savings was 34% (mean 35%); this number was 

correlated with the level of certification, with LEED certified buildings generating a median 

energy savings of 23% and LEED platinum buildings reaching a median energy savings of 50%.  

Based on these energy savings, Kats’ study showed that LEED certified buildings saved an 

average of $0.50/ft
2
. Additional benefits for LEED buildings include reduced net operating 

income, reduced liability exposure, reduced insurance premiums, lower lending rates, higher rent 

and sales prices, and higher occupancy rates (Kats, 2010). 

 

Research conducted by BridgePoint Construction Services in 2009 showed similar returns on 

investment for LEED CS certification of a planned project on ATC’s campus. The benefits of 

pursuing LEED during the design phase is that many of the certification credits can be attained at 

little or no additional cost The premium for attaining a LEED Certified rating on this building 

was estimated by Bridgepoint at $160,000 and the cost of a Silver rating was estimated at 

$278,000, 1% of the total project cost (BridgePoint Construction Services, 2009). Estimates of 

energy savings were calculated based on the Kats study (2009) as follows:   

.50/ft2 * 156,864 ft2 = $78,432/yr. 

ATC Management should consider LEED certification for both existing and future buildings.  
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3. Green Leases 

 

Currently, ATC Management adopts three varying lease types for its various tenants. The first 

lease format used by ATC is a triple net lease where tenants pay a pro rata share of expenses on 

top of a base rate. The second type of lease agreement used by ATC is a full-service lease, which 

allows the tenant to pay a base rate with all incentives built into the contract. The third, and most 

commonly used lease agreement on campus, is the gross lease with a base year stop for operating 

expenses. Each lease format offers its own advantages and disadvantages, particularly when 

considering the environmental impacts of a lease structure. 

 

With the triple net lease agreements and the full-service lease agreements, it is typical for these 

lease structures to implement incentives to both landlord and tenant to reduce their energy 

consumption, water use, and waste generation. A common “green” issue of leases similar to 

ATC’s triple net lease structure is that the landlord benefits from operating under a net lease 

agreement by transferring most, or all, risks of operating costs to its tenants. However, the 

downside to this leasing policy is that ATC gets none of the benefits from reducing operating 

costs as it, essentially, has limited to no impact on their net operating income (NOI). This can 

prove a daunting obstacle for ATC when looking for opportunities to reduce its energy 

consumption, water use, and waste generation since the financial outlay for the implementation 

of many reduction strategies will hit the bottom-line of its tenants and ATC will see limited 

returns.  

 

An example of these issues can be better understood through an ATC specific example. For 

instance, while switching all light fixtures in Reed & Strickland from incandescent bulbs to 

compact florescent bulbs would generate energy savings and reduce GHG emissions, most light 

fixtures in these buildings are under the jurisdiction of the tenants of Reed & Strickland. So 

while ATC could technically finance the switching of all bulbs from incandescent to CFLs, it 

would not benefit from a majority of the returns as the tenants pay a per square foot electricity 

cost based on ATC’s monthly bills. Additionally, given ATC’s current lease structure ATC 

Management cannot mandate that its tenants implement any specific energy efficiency measures, 

or water/waste efficiency measures for that matter. All ATC Management can do is simply make 

suggestions of best practices.  

 

On the other hand, a common “green” issue of leases similar to ATC’s full-service lease 

agreement is that there is no incentive for the tenant to reduce their environmental impacts 

because all related expenses are factored into their base rate. In this scenario it is that landlord 

who receives the benefit from any cost-saving reductions. By implementing cost-saving 

reductions, the landlord will see higher NOI via the financial differences between what is paid by 

the tenant and the savings achieved through efficiency measures. Since tenants pay a pro-rated 

portion of all operating costs, their incentive is to “free ride” off of the landlord other tenants 

who do choose to implement such measures. 

 

While the use of triple net leases and full-services leases often create a disconnect landlord and 

tenant incentives for environmental impact reductions, these lease types are only a small 

percentage of the lease agreements campus wide. ATC’s common use of gross lease format with 

a base year stop is unique in that it is the most “green” of ATC’s current lease structures because 
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it provides dual incentives to both the landlord and the tenant to produce environmental impact 

reductions. In ATC’s gross lease scenario, the tenant pays a base rate during their first year of 

occupancy that is inclusive of all operating expenses. For each subsequent year the tenant is only 

responsible for the incremental increase in operating expenses that have exceeded the total 

operating expense from year one. For example, if in the first year of occupancy the base rate is 

$10 then in the first year the tenant pays the flat rate of $10. However, if in the second year of 

occupancy operational expenses rise to $11 then the tenant pays the difference between the 

increase and the base rate. Therefore, in a scenario with a base rate of $10 and an increase to $11, 

the tenant would pay the $1 difference. Should operating expenses decrease in from $10 to $9, 

the tenant would still pay the base rate of $10. ATC’s gross lease structure provides an 

opportunity for landlord and tenant to work together to identify reduction opportunities and 

implement them where feasible. 

 

However, there is still room for improvement. It is suggested that ATC not only re-consider their 

usage of triple net lease and full-service lease formats, but that they incorporate significant 

changes to their leases that provide an opportunity for greater landlord-tenant collaboration to 

producing environmental impact reductions. This can be achieved not only by switching all of 

their leases to their gross lease model but also by restructuring their gross lease model into a 

“Cooperative Gross Green Lease.” 

 

A cooperative model green lease, according to Michael Brooks the CEO of the Real Property 

Association of Canada, is a model “where mutual objectives are set out in the lease for both 

parties to achieve, leading to responsibilities and liabilities for both parties” (Brooks, S. M., 

2008). As cited in the article, Green Leases: Five Must Have Items, the Founder of LORD Green 

Real Estate Strategies, Mychele Lord, a dual-incentive green lease may result in a 20%-40% 

reduction in energy demand for a commercial green building (GreenBuildings, 2008). While 

resulting energy demand reductions in commercial green buildings will vary on a case-by-case 

basis, one thing is for certain and that is businesses are increasingly more likely to pay extra for a 

green leased space.  According to sustainability survey conducted by CoreNet Global, the 

association of corporate real estate professionals worldwide, and Jones Lang LaSalle, a global 

commercial real estate services firm, there is a paradigm shift in the corporate real estate 

industry. According to the most recent edition of the CoreNet Global/Jones Lang LaSalle survey, 

“the number of respondents willing to pay more for green leased space jumped from 37% in 

2009 to  50% in 2010” (Schwartz, 2011). Additionally, the survey shows that “sustainability is a 

critical business issue today for 64% of respondents and 92% consider sustainability criteria in 

their location decisions” (Schwartz, 2011).   

 

However, in order for a green lease to attract the right type of tenants and be successful it needs 

to be cooperative, thus “removing barriers to sustainability, communicating shared 

environmental standards and goals, and providing greater assurance that these standards will be 

met by everyone.” Alan Whitson of Environmental Design & Construction magazine cited the 10 

essential elements for green leases in his online column: 

 

1. Gross lease format with appropriate escalation clause and expense stop clause to 

reward landlord for operating a high-performance building 

2. Appropriate operational procedures and building control/management systems for 
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charging tenants for after hours/excess energy usage, supported by appropriate lease 

language. 

3. A comprehensive and equitable definition of building operating costs in the lease to 

protect the interest of both the landlord and the tenant 

4. As part of the definition of building operating costs, the lease should contain language 

that allows the landlord to amortize the cost of projects that will reduce operating costs 

and treat those amortization costs as operating costs, as long as they do not exceed 

savings. 

5. Right to Audit- This lease clause protects the tenant from overcharges and defines the 

audit process to protect the landlord from frivolous audits 

6. Hazardous Materials- A clause the defines what it is and that neither the landlord or 

any tenant violates laws or regulations regarding hazardous materials 

7. Green Cleaning Specifications- This lease exhibit should define the materials, 

procedures and protocols for cleaning the building in a sustainable manner.  

8. Building Rules and Regulations- This lease exhibit stipulates a building-wide recycling 

program 

9. Tenant Construction Agreement- This lease exhibit defines sustainable product 

requirements and construction practices. 

10. Tenant Manual & Development Guide- A guide to explain the building’s sustainable 

features and benefits, procedures and operating parameters, that should provide 

insights into how to maximize the buildings features to create a sustainable workplace 

(Whitson, 2006). 

 

There are several resources available for additional insight into sample policies and lease 

language including the Business Owners and Managers Association’s website and the California 

Sustainability Alliance’s Green Lease Toolkit (Building Owners and Managers Association 

International, 2011; California Sustainability Alliance, 2011). 
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Part III: Tenant and Staff Outreach  
 

In order for ATC to meet the reduction goals envisioned in this plan, tenants, staff, and visitors 

will need to join forces with ATC Management in taking concrete steps to save energy and water 

and to reduce waste. We recommend that ATC Management act first, investing in effective and 

visible sustainability infrastructure. A strong, clear signal that sustainability is an important issue 

on campus should be sent from the top to garner trust from tenants. Yet, without tenant buy in, 

strategies such as creating an electronic waste recycling program, will not have an effect on 

ATC’s waste stream. We recommend that ATC couple their investments in sustainability 

strategies with a concerted effort to create a culture of sustainability on campus. Through this 

effort, tenants and staff should be knowledgeable about campus sustainability efforts, sustainable 

strategies in their own buildings, and why these efforts are important. As tenants and staff come 

to understand these strategies and their importance, ATC Management should see evidence of 

this understanding through reductions in energy bills, water bills, and waste bills. In addition, 

visitors have a substantial impact on campus waste and therefore, should also be made aware of 

campus recycling programs. ATC Management should share their progress toward sustainability 

goals with tenant, staff, and visitors to promote a culture of sustainability and to continue 

achieving reductions in energy, water, and waste. Progress should be measured by annual 

surveys and additional feedback should be recorded. Information from these sources should be 

compared to overall reductions in energy, water, and waste. 

 
Section 1: Action Items for Tenants and Staff 
 
ATC Management should systematically promote the highest-yield sustainability strategies to 

tenants and staff to reach recommended reduction goals. We outline these strategies below. 

 
Energy  
 

1. Turn off lights when they aren’t in use  

2. Reduce the need for overhead lighting with task lighting. 

3. Turn off office equipment at night. 

4. Keep thermostats set at 78F in the summer and 68F in the winter. 

5. Purchase energy efficient light bulbs. 

6. Select energy efficient power strips. 

7. Make sustainable purchases, including EnergyStar appliances. 

 
Water 
 

1. Report any leaks to ATC Management as soon as they are observed. 

2. Only use water that you need; don’t leave faucets running in break-rooms or bathrooms. 

3. Fill up dishwashers completely before turning them on and run them at night when 

energy costs are lower. 
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Waste 
 

1. Encourage employees to use reusable coffee mugs and water bottles. 

2. Take advantage of composting and recycling, including paper, glass, aluminum, 

cardboard, and electronics. 

3. Make sustainable purchases, such as compostable utensils. 

4. Print double-sided. 

 

Section 2: Marketing and Outreach Strategy  
 

ATC Management will need to consider internal and external marketing and outreach strategies.  

Internal strategies would be directed toward staff and tenants, whereas external strategies would 

be directed toward visitors. 

 

Internal 

 

Within the campus, ATC Management should work to create a culture of sustainability for 

tenants and staff by clearly communicating reduction goals, educating their stakeholders, and 

encouraging stakeholders to take individual steps toward achieving reduction goals. 

 

1) Goal communication 

 

a) ATC Management should create a section of their website that is dedicated to 

sustainability but only available to tenants and employees. In this space, tenants might be 

able to learn more about ATC Management’s sustainability programs, blog about their 

low waste purchasing strategies, see monthly data about the campus’ progress toward 

reduction goals, and view a calendar of sustainability events.   

b) ATC Management should also issue an e-newsletter to tenants and staff each quarter to 

explain sustainability strategies that they have implemented, share tenant success stories, 

and show how the campus is progressing toward sustainability goals.  

 

2) Tenant/Staff Education 

 

a) Signs and reminders should be placed throughout the campus to remind tenants and staff 

members  

b) Speaker series (highlighted below) 

c) All new campus employees should attend a sustainability orientation session during their 

first two weeks on campus. This could be a 1-hour session led by the sustainability 

coordinator on a biweekly basis. It could also be included in the green leases as a tenant 

requirement. During this time, new employees would learn about ATC’s sustainability 

plan, go on a tour that highlights sustainability efforts (recycling receptacles, light 

sensors, smart power strips, LEED certifications, etc.), and they would get a welcome  

packet that includes a mug, cup, calendar of events, and a best practices guide.   

d) All staff members should be trained on new sustainability practices. They should be able 

to answer tenant questions about sustainability efforts, like recycling. 
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e) ATC Management should prepare and share a Best Practices Guide, which is currently in 

production, with tenants and staff. It should concentrate on the action items listed above.   

 

3) Tenant Engagement  

 

a) ATC Management should encourage tenant participation through healthy competition.  

Building-to-building contests on energy and water use can be easily measured with 

monthly data. In addition, the EPA’s Energy Star Challenge provides another tool that 

can be used to develop competitions. The Energy Star Challenge challenges participants 

to reduce their energy consumption by 10% (Energy Star, 2011, Challenge). There is no 

charge for the challenge and there is freedom to design your own challenge to meet the 

needs of your business. Energy Star also offers a toolkit to assist participants and many of 

the recommendations Energy Star provides are also listed in this report.     

b) ATC Management should organize a campus-wide rollout event for May 2011 that 

involves tenants, staff, and visitors. ATC Management should share key findings from 

2010 benchmark data, the 5-year campus-wide goals, and strategies for reaching these 

goals. In particular, ATC Management should emphasize the steps they will be taking to 

make the campus more sustainable, including the expanded recycling program, 

installation of aerators, and new lighting fixtures. ATC Management should also share a 

calendar with all stakeholders with information about other strategies included in this 

section, such as their e-waste drive, lunch round tables, competitions, and speaker series.   

c) ATC Management and the Sustainability Committee should organize a speaker series 

each year that focuses on a different sustainability topic. Four events per year reaching 

50-100 individuals would be appropriate. We would recommend that the focus be on 

waste and recycling during the first year because this is the area where tenants and staff 

will have the greatest impact on achieving campus goals.   

d) ATC Management and the Sustainability Committee should organize lunch round tables 

for tenants and staff to share their sustainability strategies and challenges that they are 

facing. It would be appropriate to have a different theme for each month, such as 

electronic recycling, light bulbs, and indoor thermostat settings. The leader of the session 

should share data with participants about the environmental and economic advantages of 

these sustainability strategies. Minutes and notes from these round tables should be 

maintained by the sustainability coordinator as another data point to measure the 

effectiveness of ATC Managements Marketing and Outreach efforts.   

e) ATC Management should recognize tenants on a quarterly basis for their sustainability 

efforts.  

f) ATC Management should order reusable mugs and cups with their sustainability logo to 

distribute in May with the release of their sustainability plan. Four-thousand mugs and 

4,000 cups would cost $6,570. These items will serve as a visible reminder of ATC’s 

commitment to sustainability and they will help tenants and staff reduce the amount of 

waste they create on campus. 
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External 

 

ATC Management should also share their sustainability efforts with visitors, and encourage them 

to engage in sustainability strategies by clearly communicating reduction goals and 

achievements, sponsoring community events, and pursuing certification programs. 

 

1) Goal communication 

 

a) ATC’s sustainability goals and strategies should be publicized on their website so that 

visitors are informed of their efforts. 

b) Large educational signs should be placed in key locations around campus to inform 

visitors about ATC’s sustainability efforts.  

c) ATC Management should also consider local advertisements to share their sustainability 

story with potential visitors.   

 

2) Community Engagement 

 

a) The speaker series events, described above, should be open to the general public and 

advertised to visitors on campus. 

b) ATC Management should continue to host an annual community E-waste drive to collect 

electronics from the campus and region 

 

3) Certification Programs 

 

a) Green Plus is a green sustainability certification program designed for small businesses 

and ATC would be the first campus to receive the certification. ATC Management has 

begun talks with Green Plus and can continue to investigate if this program would be a 

good fit for the campus (Green Plus, 2009). 

b) Energy Star Partners enroll with Energy Star to save energy and promote energy 

efficiency. The partnership gives businesses access to Energy Star resources and 

marketing. There is no charge for this partnership and Energy Star requires partners to 

track energy performance and implement a plan to improve energy performance, 

requirements that this plan will meet (Energy Star, 2011, Join). 

c) The replacement program of EPA’s Climate Leaders is a third certification option for 

ATC Management. This program requires completing a greenhouse gas emissions 

inventory and setting reduction goals, both of which this Sustainability Plan does. ATC 

Management can check for updates on this program and decide if it would be a good 

choice for a certification program (U.S. EPA, 2011, Climate).  
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Part IV: Budget & Implementation Plan 
 
The implementation plan of our suggested strategies is designed to follow a five-year timeline 

beginning fiscal year 2011 in order for ATC to meet the 2015 goals set forth by this document. 

The strategies selected for implementation are based on an anticipated annual budget of 

$200,000 per year for five years. Additionally, the implementation plan focuses some efforts 

campus-wide as they are low cost strategies that can be easily expanded to the entire campus; 

meanwhile other strategies focus on the three buildings with the highest absolute GHG emissions 

and then works to phase-in additional buildings. By first working with Fowler, Crowe, and Reed 

& Strickland on the higher cost strategies, ATC can develop pilot programs within the buildings 

with the largest consumption, determine which tactics work and which need modification, and 

then expand the strategies to additional buildings. 

 

Below is a year-by-year breakdown of strategies for implementation, their costs, potential 

savings, and potential reductions towards goals. It is important to note that in addition to those 

strategies that will achieve quantifiable cost savings and reductions, there are some strategies 

listed that will either generate reductions that cannot be estimated at this time or will not generate 

quantifiable reductions but will help to lead ATC to an overarching culture of environmental 

sustainability and social responsibility. The cost savings and reductions for those budget items 

which can be generated at this time have been included in the below implementation plan. For 

line items that have both a low cost and high cost scenario, an average of the low cost 

pricing/savings and high cost pricing/savings was used. Budget items that can and will produce 

cost savings and reductions, but whose actual values cannot currently be calculated have been 

noted with “TBD.” Finally, those items that will not directly generate cost savings or quantifiable 

reductions have been noted with “N/A.” 

 

In year one, many of the strategies are planned to be executed campus-wide since they are 

programs that are either low-hanging fruit or programs that have already begun implementation, 

these include: the recycling program, installation of faucet aerators, water heater blankets, flush 

valves, temperature settings, and distribution of ATC cups/mugs. The installation of restroom 

occupancy sensors in year one, however, is slated to be realized only in the top three offending 

buildings: Fowler, Crowe, and Reed & Strickland. 

 

In years two through five, a salaried sustainability coordinator and an allotment for marketing 

and outreach strategies have been added to the budget and should be continued going forward 

from year five as ATC Management sees fit. This budget plan can be seen in Tables 22-27. 
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Table 22: Budget Year 2011 

Year 1 
Item Cost Cost Savings Reductions 

Recycling $41,989.00 $0.00 TBD 

Aerators  $561.00 $5,460.00 682,500 g/yr 

Blankets $1,042.44 $2,390.00 19.85-46.37 kg CO2e  

Flush Valves $27,276.31 $8,299.00 1,037,400 g/yr 

Implementation of 

Energy Audit Findings 

(DVI) $5,000.00 $5,752.00   

Temperature Settings $0.00 $11,234.00 82.69-620.2 kg CO2e 

Occupancy Sensors 

(Top 3 Offenders) $1,600.00 TBD TBD 

Web design $10,000.00 N/A N/A 

ATC Branded 

Reusable Mugs/Cups $6,570.00 N/A N/A 

Total $94,038.75 $33,135.00   
 

 
Table 23: Budget Year 2012 

Year 2 
Item Cost Cost Savings Reductions 

Green Leases TBD N/A N/A 

Energy Audit (Fowler) $1,900.00 TBD TBD 

Energy Audit (Crowe) $3,200.00 TBD TBD 

Energy Audit (R&S) $4,192.00 TBD TBD 

Implementation of Energy 

Audit Findings (Fowler) $8,926.00 $10,413.00 TBD 

Implementation of Energy 
Audit Findings (Crowe) $4,783.00 $5,580.00 TBD 

Implementation of Energy 

Audit Findings (R&S) $11,432.00 $13,338.00 TBD 

Marketing & Outreach $10,000.00 N/A N/A 

Sustainability Coordinator $50,000.00 N/A N/A 

TOTAL $94,433.00 $29,331.00   
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Table 24: Budget Year 2013 

Year 3 
Item Cost Cost Savings Reductions 

Green Leases TBD N/A N/A 

Energy Audit (Bays 8-10) $1,210.00 TBD TBD 

Energy Audit (DVII) $3,380.00 TBD TBD 

Implementation of Energy 

Audit Findings (Bays 8-10) $3,301.00 $3,851.00   

Implementation of Energy 

Audit Findings (DVII) $9,219.00 $10,756.00   

Marketing & Outreach $10,000.00 N/A N/A 

Sustainability Coordinator $50,000.00 N/A N/A 

TOTAL $77,110.00 $14,607.00   
 

 

Table 25: Budget Year 2014 

Year 4 
Item Cost Cost Savings Reductions 

Energy Audit (Powerhouse) $570.00 TBD TBD 

Energy Audit (Bays 11-12) $1,210.00 TBD TBD 

Energy Audit (Bays 4-6) $1,210.00 TBD TBD 

Energy Audit (Bay 7) $46.20 TBD TBD 

Implementation of Energy Audit 

Findings (Powerhouse) $1,554.00 $1,813.00   

Implementation of Energy Audit 
Findings (Bays 11-12) $3,301.00 $3,851.00   

Implementation of Energy Audit 

Findings (Bays 4-6) $3,301.00 $3,851.00   

Implementation of Energy Audit 
Findings (Bay 7) $126.00 147   

Marketing & Outreach $10,000.00 N/A N/A 

Sustainability Coordinator $50,000.00 N/A N/A 

TOTAL $71,318.20 $9,662.00   
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Table 26: Budget Year 2015 

Year 5 
Item Cost Cost Savings Reductions 

Marketing & Outreach $10,000.00 N/A N/A 

Sustainability Coordinator $50,000.00 N/A N/A 

TOTAL $60,000.00     
 

 

 
Table 27: Future Budget 

Going Forward 

Item Cost 
Cost 

Savings Reduction 

Composting $11,700.00 $1,607.17  143.94 tons/year  

Comprehensive Energy Audits       

Reed & Strickland $53,484.00 TBD TBD 

Crowe (All) $28,098.15 TBD TBD 

Fowler (All) $52,265.65 TBD TBD 

DVI (All) $29,083.05 TBD TBD 

DVII (All) $53,982.05 TBD TBD 

Washington Bay 4-6 $19,457.35 TBD TBD 

Washington Bay 7 $935.00 TBD TBD 

Washington Bay 8-10 $19,457.35 TBD TBD 

Washington 11-12 $19,457.35 TBD TBD 

Powerhouse $9,266.40 TBD TBD 

TOTAL $285,486.35 $1,607.17    
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Part V: Moving Forward 
 

In moving forward with strategic sustainability initiatives, there are four key implementation 

policies that ATC Management should consider when moving forward. First, ATC will need to 

set a policy on measuring progress: who is responsible for it and guidelines on how to properly 

do it. Second, ATC Management should commit to publically reporting both their successes and 

their failures via an Annual Sustainability Report targeted to all stakeholders. Additionally, when 

moving forward with the measurements and reductions, ATC needs to establish both a Baseline 

Recalculation Policy and an Offsets and RECs purchasing policy. 

 

Section 1: Measuring Progress 
 

ATC Management will need to identify an individual, such as the sustainability coordinator, or a 

small group of staff members to collect data on GHG emissions, water usage, waste 

generation/diversion, and HFCs for all fiscal years moving forward. Measuring progress toward 

established reduction goals should be seen as an ongoing process rather than an annual event.  

By collecting and reporting data each month, ATC Management will be able to make more 

strategic quarterly decisions, improving their ability to reach long-term goals. Moreover, by 

sharing monthly or quarterly data, ATC Management will be able to communicate the success of 

their efforts to current and prospective tenants and visitors. In addition to collecting data from 

bills used for baseline calculations, ATC Management may wish to collect more detailed 

information throughout the year to evaluate the success of specific strategies and programs. For 

example, ATC Management may wish to survey tenants and visitors on the expansion of campus 

recycling or conduct an inventory of waste in a building to better determine the composition of 

their waste stream.   

 

Ideally, the person placed in charge of measuring and reporting progress would be a full-time 

campus sustainability manager who understands the relationship between campus sustainability 

goals and sustainability strategies. At minimum, ATC Management should select someone 

familiar with the WRI GHG Protocol, GHG inventories, and other procedures used in this report 

to conduct baseline assessments. Consideration should also be given to the sensitivity of the 

information to which this individual or team will have access. It may be possible to hire student 

interns from surrounding universities to complete this work, but the misalignment of the 

academic and calendar year will create a challenge that would not be present with an employee. 

 

Section 2: Baseline Recalculation Policy 
 

In moving forward with creating a sustainable campus, it is imperative that American Tobacco 

Campus establishes a base year recalculation policy by the end of the 2010 calendar year. ATC is 

still an expanding commercial property with intentions to build additions to the campus, 

including Diamond View III and a “greenhouse” office space. The organization’s GHG 

emissions, water use, and waste generation will be in constant flux until there are no more 

growth or divestment opportunities. Given these circumstances, ATC’s should establish a policy 

to document the organization’s “significance threshold” for recalculating their historic baseline 

data to reflect the company’s operational changes. According to the GHG Protocol Corporate 

Accounting and Reporting Standard, a “significance threshold” is a “qualitative/quantitative 
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criterion used to define any significant change in the data, inventory boundaries, methods or 

other relevant factors” that should trigger baseline recalculations (WRI, 2004). The GHG 

Protocol establishes a list of operational changes that may/may not trigger baseline 

recalculations. It is our suggestion that ATC consider such changes when developing a baseline 

recalculation policy for all of its key impact areas: energy, water and waste. The structural 

changes to monitor include, but are not limited to: 

 

 Property additions 

 Tenant additions 

 Mergers, acquisitions, and divestments 

 Outsourcing and insourcing of emitting activities 

 Changes in calculation methodology 

 Improvements in accuracy of emissions factors or activity data 

 Discovery of significant errors in data collection, reporting, etc. 

 Any other significant changes that result in the transfer of ownership or emitting 
activities 

 

It is also important for ATC to keep in mind that recalculation may be necessary when changes 

result in either the increase or decrease of energy use, water use, or waste generation (WRI, 

2004). For example, the addition of a new building to the ATC Campus, such as the development 

of Diamond View III, will increase ATC’s energy consumption, waste generation and water use. 

Therefore, the completion and use of Diamond View III should trigger ATC management to 

recalculate historic GHG baselines based on the addition of data from Diamond View III. 

Similarly, if ATC divests of a building on its campus this should also trigger GHG baseline 

recalculations. While seemingly counter-intuitive since the divestment of a building will reduce 

the campus’ energy consumption, water use and waste generation, these reductions are not a 

result of sustainability efforts and thus cannot be considered “reductions.”  

 

Therefore, creating a “significant threshold” will help ATC Management ensure their baseline 

and reporting data is accurate and reflective of structural changes they make. It will also signal to 

tenants and clientele that they understand how their operational modifications affect their historic 

data, and thus reflect their willingness to ensure that the accuracy of their disclosed data is not 

compromised and remains consistent and relevant. 

 

Section 3: Expanding to Scope 3 
 

As ATC’s greenhouse gas management program progresses towards implementing the 

aforementioned GHG reduction strategies, it is important for ATC Management to begin 

considering the campus’ Scope 3 emissions and the expansion of their GHG inventory into 

monitoring and reporting Scope 3 emissions. 

 

Currently, under most recognized GHG inventory standards, monitoring and reporting Scope 3 

emissions is an optional reporting category in a GHG management program. As defined by the 

WRI GHG Protocol Corporate Accounting and Reporting Standard (WRI, 2004), Scope 3 

emissions are “a consequence of the activities of the company but occur from sources not owned 

or controlled by the company.” Examples of Scope 3 activities include: 
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 Extraction and production of purchased materials and fuels 

 Transport-related activities  

 Electricity-related activities not included in Scope 2 

 Leased assets, franchises, and outsourced activities 

 Use of sold products and services 

 Waste disposal 

 

While concern exists that accounting for Scope 3 emissions will result in double counting of 

GHG emissions if two companies- the one who is accounting for such emissions in their Scope 1 

and Scope 2 reporting and the company who is accounting for it in their Scope 3 reporting- 

report the same emissions in their inventories, the purpose of Scope 3 reporting in this scenario is 

purely for voluntary reporting purposes and GHG risk management. Therefore, it is suggested 

that ATC eventually evolve into monitoring and reporting their Scope 3 emissions. Expanding 

monitoring and reporting into every Scope 3 activity may prove problematic as often times 

collecting complete data from third parties is extremely difficult. Companies and businesses 

often struggle with the time and energy required to collect data to determine emissions of 

business-related activities that only end up generating a small amount of emissions, and 

emissions that currently do not count towards there own goals and reductions. Therefore, it is 

advised that ATC focus on one to three major GHG-generating Scope 3 activities related to the 

operation of its business. It is typically difficult to provide generic guidance on which Scope 3 

emissions to include, however the WRI GHG Protocol’s Corporate Accounting and Reporting 

Standard provides some general guidelines on how to consider and track relevant Scope 3 

activities to consider:  

 

1. Describe the value chain 

2. Determine which Scope 3 activities are relevant 

3. Identify Partners Along the Value Chain 

4. Quantify Scope 3 Emissions 

 

Section 4: Annual Sustainability Report  
 

As part of ATC’s continued sustainability initiatives, it is our recommendation that ATC 

Management develop an annual sustainability report to be posted to ATC’s website. An annual 

sustainability report will create a formal avenue for ATC Management to communicate on-going 

initiatives, progress, and setbacks to a variety of stakeholders. In addition to serving as a 

communication piece, the regular release of a sustainability report will hold ATC Management 

accountable to the goals it has set. 

 

ATC’s sustainability report should include information on its achievements, obstacles, and goals 

within four key areas: 

 

1. Energy Efficiency 

2. Water Use Reduction 

3. Waste Generation Reduction 

4. Employee & Community Engagement 
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The report should be scheduled for release at the same designated point every fiscal year. The 

report should provide a balanced and realistic depiction of ATC’s sustainability performance that 

occurred within the designated reporting period; both positive and negative developments should 

be documented. A sustainability report should also prove something useful to its readers. It 

should not only tell the story of ATC’s progress and setbacks, but it should embrace a spirit of 

collaboration. Through communication of its methodology, ATC is able to share its knowledge 

and experiences to better help other local business evolve in the direction of environmental 

sustainability. 

 

To produce an effective sustainability report, ATC should: 

 

 Create an annual deadline for release 

 Delegate the responsibilities of the report’s creation to specific job positions within the 

management team 

 Establish a review and editing period 

 Ensure accuracy and consistency of documented data, programs, and policies reported in 
the document 

 

While a sustainability report is a necessary communication tool, it is also important to note the 

obstacles that come with generating such a report. As environmental sustainability and the triple 

bottom line become conventional business vocabulary, the motives of an organization’s 

broadcasted initiatives and extensive marketing and communication pieces can come under 

scrutiny by the public and stakeholders. Therefore, it is crucial that ATC be leery of over-

communicating their environmental programs and be certain that what they do communicate to 

the public are substantially impactful projects, otherwise they may face criticism. 

 

Section 5: Carbon Offset and Renewable Energy Credit Policy  
 

A growing trend in GHG emission reductions comes from the purchase of 

Renewable Energy Credits (RECs) and/or carbon offsets. RECs allow individuals and businesses 

to purchase the “environmental or non-power attributes of renewable electricity generation” 

(U.S. EPA, 2011, Green Power). Carbon offsets, on the other hand, are purchases made by an 

individual or business to offset the carbon emitted from the energy they consume. While the 

markets for both RECs and offsets are still emerging, they give individuals and businesses the 

ability to “reduce” their emissions in a strategic, and often cost effective, way. However, since 

these markets are still developing, ATC Management needs to employ caution when purchasing 

either RECs or carbon offsets.  

 

There is much debate surrounding how certain REC and carbon offset companies operate. There 

are claims that carbon offset companies often lack proper oversight and that offset and REC 

programs promote the idea that people can purchase from these companies and go about 

polluting. Additionally, there is skepticism about the validity of offsetting emission projects, 

including, but certainly not limited to, the condemnation of offsetting emissions generated in one 

geographic region with investment in carbon reducing projects in a different geographic region. 

With that being said, should ATC decide that RECs and carbon offsets are necessary to meet 

their GHG reduction goals, it is advised that they created an organization wide RECs and carbon 



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

70 

offset purchasing policy to ensure that which they purchase is valid and third party certified.  

ATC’s policy should also safeguard that those projects/programs invested in by their business, 

whether internal or external, meet the principles of high-quality offsets as outlined by the 

American College & University Presidents Climate Commitment’s Investing in Carbon Offsets: 

Guidelines for ACUPCC Institutions: 

 

 Transparent: All details of the project are provided 

 Real: Offsets result in net reduction of emissions 

 Additional: Project passes tests showing it is legitimately a result of offset purchases 

 Permanent: Is the project irreversible? 

 Valid and Verifiable: Have projects been evaluated by an outside party? 

 Synchronous: Is the timing of the reduction appropriate? 

 Account for Leakage: Have potential inadvertent emissions increases elsewhere been 
accounted for? 

 Include Co-Benefits: Does the project have other social, environmental or economic 
benefits? 

 Enforceable: Are offset investments backed up by a contract? 

 Registered: Is the reduction counted only once? 

 Double counting: Is the reduction claimed by only on entity? 
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Part VI: Conclusion 
 

Initially our team hypothesized that there were several sustainability strategies that ATC could 

pursue, ranging from low cost strategies like temperature settings and water heater blankets to 

extensive, high cost strategies including green roofs, geothermal heat pumps and solar 

photovoltaic cells. Several of these suggested strategies were omitted from the plan for ATC for 

various reasons. Some strategies were too cost prohibitive, some- like replacing current working 

electronic appliances with Energy Star appliances- would generate significant waste, while 

others had been previously researched by ATC and proved unfeasible at this juncture.  

 

Eliminating a variety of such strategies allowed our group to see the project in a different light 

and opened doors to incorporating additional strategies into the five year timeline including 

energy audits of every building monitored in this study and the hiring of a full-time sustainability 

coordinator to implement and track projects. As a result, we have been able to generate feasible 

strategies for implementation and ambitious, but achievable reduction goals thus providing 

American Tobacco Campus with suitable parameters for becoming a sustainable entity within the 

Durham, NC community 

 

 

 

 

 

 

 

 

 
 
 

 

 
 
 

  



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

72 

References 
 

American College & University Presidents Climate Commitment. (2008).  Investing in Carbon 

Offsets: Guidelines for ACUPCC Institutions. Retrieved March 29, 2011, from 

http://www2.presidentsclimatecommitment.org/documents/CarbonOffsetsGuidelines_v1.

0.pdf 

American Society of Heating Refrigerating and Air Conditioning Engineers. (2008).

 Thermal Environmental Conditions for Human Occupancy (ASHRAE Standard 55-

 2004). Retrieved February 20, 2011, from

 http://www.ashrae.org/File%20Library/docLib/Public/20080623_55_2004_a_b_final.pdf 

American Tobacco. (2011). About Us. Retrieved February 12, 2011, from

 http://www.americantobaccohistoricdistrict.com/aboutus.html 

Armstrong, J. (2007). Tracking and measuring solid waste. Retrieved March 27, 2011, from

 http://www.fcgov.com/climatewise/pdf/beps-9-11-07_bmark_waste.pdf   

Bluegill Energy. (n.d.). What We Do. Retrieved March 17, 2011, from

 http://www.bluegillenergy.com/whatwedo/commercial/commenergyaudits/pricing 

Boccaletti, G., Grobbel, M., & Stuchtey, M. (2009, December). The business opportunity in

 water conservation. McKinseyQuarterly. Retrieved February 20, 2011, from

 http://www.mckinseyquarterly.com/The_business_opportunity_in_water_conservation_

 483 

BridgePoint Construction Services. (2009, February). Diamond View III: Life Cycle Costs,

 Energy Modeling, and Material Review. (Available from BridgePoint Construction

 Services, 501 Washington Street, Suite 1, Durham, NC 27707) 

Brooks, S. M. (2008, January 15). Green Leases: The Next Step in Greening Commercial

 Buildings. Retrieved December 20, 2010, from

 http://www.icsc.org/srch/mt/descs/2008CLC/08Paper_Brooks.pdf 

Building Owners and Managers Association International. (2011). The GREEN (Green Resource

 Energy and Environment Network. Retrieved March 23, 2011, from

 http://www.boma.org/Resources/TheGREEN/Pages/default.aspx 

Burt’s Bee. (2010). Burt’s Bees Social and Environmental Report Fiscal Year 2010. Retrieved

 February 12, 2011, from http://www.burtsbees.com/c/commitment/  

California Sustainability Alliance. (2011). Green Leases Toolkit 2.0. Retrieved March 12, 2011,

 from http://sustainca.org/green_leases_toolkit 

Canadian Centre for Occupational Health and Safety. (2007, October 23). Thermal Comfort for

 Office Work. Retrieved February 20, 2011, from

 http://www.ccohs.ca/oshanswers/phys_agents/thermal_comfort.html 

Capital Broadcasting Company, Inc. (2009). American Tobacco Campus: Overview. Retrieved

 February 12, 2011, from http://www.cbc-raleigh.com/division/at.asp  

CCEE and EAUC (2006, January 26).  A Practical Guide to Hiring a Sustainability Professional 

 for Universities and Colleges. Retrieved on April 22, 2011,from:  

http://www.aashe.org/resources/campus-sustainability-officers 

City of Durham. (2006). Water Management: City of Durham Toilet Rebate Program. Retrieved

 February 22, 2011, from http://www.ci.durham.nc.us/departments/wm/toilet_rebates.cfm 

City of Seattle. (2009, May 4). DPD News Quick Guide to Green TI: Sustainable Tenant

 Improvements: 01 Green Lease. Retrieved December 20, 2010, from

 http://www.seattle.gov/dpd/news/20090504a.asp 



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

73 

Clean Air Cool Planet. (2008). Conduct an Emissions Inventory. Retrieved September 3, 2010,

 from http://www.cleanair-coolplanet.org/toolkit/inv-calculator.php 

Clean Air Council. (n.d.). Waste and Recycling Facts. Retrieved February 20, 2011, from

 http://www.cleanair.org/Waste/wasteFacts.html 

Del Pino, S., Levinson, R., & Larsen, J. (2006, May). Hot Climate, Cool Commerce: A Service

 Sector Guide to Greenhouse Gas Management. Retrieved February 2, 2011, from the

 World Resources Institute Web site: http://www.ghgprotocol.org/calculation-tools/all

 tools 

Energy Policy Act of 1992, H.R. 776, 102
nd

 Cong. 2
nd

 Sess. (1992). Retrieved March 2, 2011,

 from http://www.lib.wsc.ma.edu/legalapa.htm 

Energy Star. (n.d.). Buildings & Plants: Energy Strategy for the Future. Retrieved February 12,

 2011, from http://www.energystar.gov/index.cfm?c=business.bus_energy_strategy 

Energy Star. (n.d.) Join Energy Star. Retrieved March 21, 2011, from

 http://www.energystar.gov/index.cfm?c=business.bus_commit 

Energy Star. (n.d.). Light Bulbs (CFLs). Retrieved April 10, 2011, from 
 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&

 gw_code=LB 

Energy Star. (n.d.). Office Equipment: Savings Calculator. Retrieved March 28, 2011, from

 http://www.energystar.gov/index.cfm?c=bulk_purchasing.bus_purchasing#off 

Energy Star. (n.d.). Products: Find Energy Star Products. Retrieved February 12, 2011, from

 http://www.energystar.gov/index.cfm?c=products.pr_find_es_products 

Energy Star. (n.d.). The Energy Star Challenge. Retrieved March 22, 2011, from

 http://www.energystar.gov/index.cfm?c=challenge.bus_challenge 

Energy Star. (n.d.). Why Chose Energy Star Qualified LED Lighting. Retrieved April 10, 2011, 

  from http://www.energystar.gov/index.cfm?c=ssl.pr_why_es_com 

EO 13514. (2009, October 5). Federal Leadership in Environmental, Energy, and Economic

 Performance. Retrieved March 2, 2011, from

 http://www.fedcenter.gov/programs/eo13514/ 

Gaiam. (2011). Smart Power Strip. Retrieved February 20, 2011, from

 http://www.gaiam.com/product/smart+power+strip.do 

GreenBuildings. (2008). Green Leases: Five Must Have Items. Retrieved February 21, 2011,

 from http://www.green-buildings.com/content/78338-green-lease 

Green Plus. (2009). For Businesses and Non-Profits. Retrieved March 21, 2011, from

 http://www.gogreenplus.org/for-businesses-and-non-profits/ 

Kats, G. (2010). Greening Our Built World: Costs, Benefits, and Strategies. Washington, DC:

 Island Press.  

Langdon, D. (2004, July). Costing Green: A Comprehensive Cost Database and Budgeting

 Methodology. Retrieved February 21, 2011, from the US Green Building Council Web

 site: http://www.usgbc.org/Docs/Resources/Cost_of_Green_Full.pdf 

Leviton Manufacturing. (2005). Occupancy Sensors Product Guide. Retrieved March 20, 2011,

 from http://www.smarthomeusa.com/Common/leviton/manuals/Occupancy/OccSensor

 ProductGuide.pdf 

Matthias, R., Coelho, D., & Karentnikov, D. (2007, October). The US Economic Impacts of

 Climate Change and the Cost of Inaction. Retrieved February 20, 2011, from the

 University of Maryland, Center for Integrative Environmental Research Web site:

 http://www.cier.umd.edu/documents/US%20Economic%20Impacts%20of%20Climate



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

74 

 20Change%20and%20the%20Costs%20of%20Inaction.pdf 

Mendelsohn, M. (2008). Incorrect Business Assumptions and Misappropriation of Cooling

 Resources, or Why Do We Bring Sweaters to Movie Theatres in the Summer? ACEEE

 Summer Study on Energy Efficiency in Buildings. Retrieved February 27, 2011, from

 UC Davis, Energy Efficiency Center Web site:

 http://eec.ucdavis.edu/ACEEE/2008/data/papers/7_105.pdf 

Michigan Department of Labor and Economic Growth. (n.d.). Vending Machine Energy Savings.

 Retrieved March 23, 2011, from

 http://www.michigan.gov/documents/CIS_EO_Vending_Machine_05

 0042_155715_7.pdf 

National Electrical Manufacturers Association. (2001, October 24). Demand Reduction and

 Energy Savings Using Occupancy Sensors. Retrieved March 22, 2011, from

 http://www.nema.org/stds/lsd22.cfm 

NC Department of Environment and Natural Resources & Land-of-Sky Regional Council. (2009,

 May). Water Efficiency Manual for Commercial, Industrial and Institutional Facilities.

 Retrieved February 02, 2011, from http://www.p2pays.org/ref/01/00692.pdf 

NC Division of Pollution Prevention and Environmental Assistance. (1997, March). Waste

 Reduction Fact Sheet: Waste Stream Assessment. Retrieved February 20, 2011, from

 http://www.p2pays.org/ref/01/00140.htm 

NC Green Power. (n.d.). About: Program Overview. Retrieved February 12, 2011, from

 http://www.ncgreenpower.org/about/program_overview_6.html 

Orange County. (2010, April). Waste Characterization Study: Commercial Waste Composition.

 Retrieved March 24, 2011, from

 http://www.co.orange.nc.us/recycling/documents/WasteSort2010/Commercial_composit

 on.pdf 

Piedmont Air Conditioning (2010, June 13).  Statement of Building Operations and Energy 

Performance and (Available from Capital Broadcasting Co, Diamond View 1, 512 

Mangum Street, Durham, NC 27707) 

Salt River Project. (2011). Energy-saving tips for businesses. Retrieved February 20, 2011, from

 http://www.srpnet.com/energy/biztips.aspx 

SaveWaterNC. (2011). Baseline Water Consumption Worksheet. Retrieved January 2, 2011,

 from http://www.p2pays.org/ref/42/41980.pdf 

Schwartz, H. (2011, February 9).  Results: CoreNet Global/Jones Lang LaSalle Sustainability

 Survey, Today’s Facility Manager. Retrieved March 25, 2011, from

 http://www.todaysfacilitymanager.com/facilityblog/2011/02/results-corenet-globaljones

 lang-lasalle-sustainability-survey.html 

Shapiro, I. (2009, January). Energy Audits in Large Commercial Office Buildings. ASHRAE

 Journal, 51(1), pp. 18-27. Retrieved February 20, 2011, from Academic Search Premier

 database.  

State Energy Office. (2004, February). Occupancy Sensors. Retrieved February 20, 2011, from

 http://www.energync.net/resources/docs/pubs/occupancy.pdf 

Steven Winter Associates, Inc. (2004, October). LEED Cost Study: Final Report. Retrieved

 February 20, 2011, from the Flex Your Power Web site:

 http://www.fypower.org/pdf/gsaleed.pdf 

The Sustainability Institute. (n.d.). Water Audit DIY Guide. Retrieved February 16, 2011, from

 http://www.sustainabilityinstitutesc.org/downloadables/gbc_WaterAuditDIYGuide.pdf 



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

75 

U.S. Department of Energy. (2008, September). Buildings Energy Data Book: 3.1 Commercial

 Sector Energy Consumption. Retrieved February 20, 2011, from

 http://buildingsdatabook.eren.doe.gov/TableView.aspx?table=3.1.4 

U.S. Department of Energy. (2008, September). Buildings Energy Data Book: 3.4 Commercial

 Environmental Emissions. Retrieved February 20, 2011, from

 http://buildingsdatabook.eren.doe.gov/TableView.aspx?table=3.4.2 

U.S. Department of Energy. (2010, October 1). Federal Energy Management Program: Office

 Energy Checklist. Retrieved February 21, 2011, from

 http://www1.eere.energy.gov/femp/services/energy_aware_oec.html 

U.S. Department of Energy. (2011, February 9). Energy Savers. Retrieved February 20, 2011,

 from http://www.energysavers.gov/your_home/ 

U.S. Department of Energy. (n.d.). Fossil Fuels. Retrieved March 2, 2011, from

 http://www.energy.gov/energysources/fossilfuels.htm 

U.S. Energy Information Administration. (2009, April). Lighting in Commercial Buildings.

 Retrieved March 226, 2011, from

 http://www.eia.doe.gov/emeu/cbecs/cbecs2003/lighting/lighting1.html 

U.S. Energy Information Administration. (n.d.). Energy Explained. Retrieved February 12, 2011,

 from http://www.eia.doe.gov/energyexplained/index.cfm 

U.S. Environmental Protection Agency. (2008, October 7). Compost: Environmental Benefits.

 Retrieved March 21, 2011, from

 http://www.epa.gov/wastes/conserve/rrr/composting/benefits.htm 

U.S. Environmental Protection Agency. (2010, December 14). WaterSense. Retrieved February

 12, 2011, from http://www.epa.gov/watersense/about_us/why_watersense.html 

U.S. Environmental Protection Agency. (2010, December 17). Climate Change: Waste.

 Retrieved February 20, 2011, from

 http://www.epa.gov/climatechange/wycd/waste/generalinfo.html 

U.S. Environmental Protection Agency. (2010, August 19). Ozone Layer Protection: Regulatory 

  Programs. What You Should Know about Refrigerants When Purchasing or Repairing a 

  Residential A/C System or Heat Pump. Retrieved April 4, 2011 from 
  http://www.epa.gov/ozone/title6/phaseout/22phaseout.html 
U.S. Environmental Protection Agency. (2011, February 23). Wastes: Non-Hazardous Waste.

 Retrieved February 12, 2011, from http://www.epa.gov/osw/nonhaz/index.htm 

U.S. Environmental Protection Agency. (2011, March 16). Climate Leaders. Retrieved October

 7, 2011, from http://www.epa.gov/climateleaders/ 

U.S. Environmental Protection Agency. (2011, March 18). Green Power Partnership. Retrieved

 March  26, 2011, from http://www.epa.gov/greenpower/ 

U.S. Green Building Council. (2009, November). LEED 2009 for Existing Buildings: Operations

 & Maintenance Rating System. Retrieved February 20, 2011, from

 http://www.usgbc.org/ShowFile.aspx?DocumentID=8876 

U.S. Green Building Council. (2011). LEED Rating Systems. Retrieved February 20, 2011, from

 http://www.usgbc.org/DisplayPage.aspx?CMSPageID=222 

University of California, Santa Barbara. (2008, April). Working Document: Campus

 Sustainability Plan. Retrieved February 23, 2011, from

 http://sustainability.ucsb.edu/plan/docs/sustainability_plan_workingdoc4.08.pdf 

Whitson, A. (2006, July 17). Green Lease. Retrieved March 22, 2011, from

 http://www.edcmag.com/Articles/Column/cc0c0b5ca1e7c010VgnVCM100000f932a8c0 

World Resources Institute (2004, March). The Greenhouse Gas Protocol: A Corporate



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

76 

 Accounting and Reporting Standard, Revised Edition. Retrieved February 20, 2011, from

 http://www.ghgprotocol.org/files/ghgp/public/ghg-protocol-revised.pdf 

World Resource Institute. (2005). GHG Protocol tool for Calculating HFC and PFC Emissions 

 from the Manufacturing, Installation, Operation and Disposal of Refrigeration & Air

 conditioning Equipment. Version 1.0. Retrieved March 20, 2011, from

 http://www.ghgprotocol.org/calculation-tools/all-tools 

World Resource Institute. (2008). GHG Protocol tool for mobile combustion: Version 2.0.

 Retrieved December 2, 2011, from http://www.ghgprotocol.org/calculation-tools/all-tools 

World Resource Institute. (2010). GHG Protocol tool for Indirect CO2 Emissions from the

 Consumption of Purchased Electricity, Heat and/or Steam: Version 1.2.Retrieved

 November 2, 2011, from http://www.ghgprotocol.org/calculation-tools/alltools 

Yale University. (2010). Sustainability Strategic Plan. Retrieved March 12, 2011, from

 http://sustainability.yale.edu/sustainability-strategic-plan-0 

 

  



A Sustainability Plan for ATC  Lareau, Rankin & Tucker 

 
 

77 

Appendices 
 

Appendix A: ATC Energy Use and Cost 

 

USAGE kWh) 
Usage TOTAL 

(kWh)  
COST ($) 

 Cost TOTAL ($) 

2010    2010   

         

January  4,324,214   January $190,208.31 

February  3,602,010   February $163,087.90 

March  3,449,964   March $158,115.92 

April  3,216,897   April $141,864.07 

May  3,192,097   May $140,689.90 

June  3,263,963   June $109,000.58 

July  3,789,888   July $168,928.53 

August  3,376,846   August $158,570.92 

September  3,425,461   September $151,516.24 

October  3,444,384   October $142,798.40 

November  3,183,999   November $126,488.40 

December  4,438,400   December $187,347.99 

YEAR TOTALS  42,708,123   YEAR TOTALS $1,838,617.16 
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Appendix B: GHG Emissions from Scope 1 & 2 

 

GHG Emissions from All Scope 1 & Scope 2 Sources 

Line Item Total CO2e Rank 

Reed & Strickland  3,123.28  2 

Crowe (All)  3,048.21  3 

Fowler (All)  5,866.35  1 

DVI (All)  1,477.61  6 

DVII (All)  1,908.92  5 

Washington Bay 4-6  906.36  8 

Washington Bay 7  271.49  13 

Washington Bay 8-10  2,655.81  4 

Washington 11-12  1,327.91  7 

Powerhouse  237.63  12 

North Deck  404.58  9 

South Deck  380.23  10 

East Deck  331.86  11 

NCRR Lot  17.04  15 

Campus CAM CC  151.01  14 

Total From Buildings  22,108.30  N/A 

Total from Mobile Sources  7,988.00  N/A 

Total from HFCs (On Average)  1,280.50  N/A 

Total 31376.804 
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Appendix C: GHG Emissions from HFCs 

 



 

Appendix D: ATC Indoor Water Use and Cost 

 

 

 

USAGE (gal)

2010 Reed Crowe Fowler Strickland Powerhouse DVI DVII

Washington 

7,8,11 Washington 4

Campus Wide Inside Water 

Usage TOTAL (gallons)

January 87,890 71,210 244,596 78,989 2,947 36,577 40,609 255,996 115,768 934,582                                        

February 59,840 62,159 104,047 66,796 4,645 31,790 37,423 247,154 138,373 752,227                                        

March 73,528 74,650 231,132 123,944 4,899 44,057 47,228 244,140 160,738 1,004,316                                     

April 87,441 93,575 290,673 185,205 2,087 41,589 92,662 292,005 156,407 1,241,644                                     

May 81,532 103,972 319,606 195,303 1,825 35,530 160,768 294,944 147,543 1,341,023                                     

June 80,260 148,553 437,632 311,916 2,536 35,605 187,636 439,263 151,553 1,794,954                                     

July 83,402 156,706 507,092 343,033 2,910 36,054 145,232 508,909 152,772 1,936,110                                     

August 78,540 142,718 421,072 315,432 4,346 32,314 150,049 464,224 139,906 1,748,601                                     

September 102,626 133,368 369,303 303,239 5,303 36,727 140,811 396,686 137,580 1,625,643                                     

October 78,615 85,122 299,462 259,182 6,388 34,109 28,222 246,458 131,752 1,169,310                                     

November 73,154 64,777 243,594 176,827 5,977 33,585 128,918 175,548 124,826 1,027,206                                     

December 68,218 70,462 183,597 123,570 6,006 33,436 122,634 217,481 127,811 953,215                                        

YEAR TOTALS 955,046        1,207,272       3,651,806   2,483,436    49,869               431,373     1,282,192     3,782,808         1,685,029           15,528,831                                  

COST ($)

2010 Reed Crowe Fowler Strickland Powerhouse DVI DVII

Washington 

7,8,11 Washington 4 Inside Water Cost TOTAL ($)

January 799.83$        663.36$          2,176.84$   821.87$       104.84$             425.00$     507.85$        2,270.11$         1,134.04$           8,903.74$                                     

February 570.33$        589.30$          1,026.89$   722.11$       118.74$             385.83$     481.79$        2,197.77$         1,307.74$           7,400.50$                                     

March 682.32$        691.50$          2,066.68$   1,189.69$    120.81$             486.20$     562.02$        2,173.11$         1,490.73$           9,463.06$                                     

April 796.16$        846.34$          2,553.83$   1,690.91$    97.80$               466.00$     933.75$        2,564.73$         1,455.29$           11,404.81$                                  

May 747.81$        931.41$          2,790.56$   1,773.53$    95.66$               416.43$     1,490.97$     2,588.78$         1,382.77$           12,217.92$                                  

June 737.40$        1,296.16$       3,756.28$   2,727.64$    101.48$             421.24$     1,710.80$     3,769.57$         1,415.17$           15,935.74$                                  

July 769.19$        1,368.95$       4,337.85$   2,995.55$    110.62$             431.00$     1,377.17$     4,352.72$         1,439.27$           17,182.32$                                  

August 729.41$        1,254.50$       3,634.05$   2,769.73$    122.37$             400.40$     1,416.59$     3,987.11$         1,333.60$           15,647.76$                                  

September 926.48$        1,178.00$       3,210.48$   2,669.97$    130.21$             436.50$     1,341.01$     3,434.54$         1,314.57$           14,641.76$                                  

October 730.02$        782.36$          2,639.06$   2,309.50$    139.07$             415.08$     1,234.77$     2,205.40$         1,266.90$           11,722.16$                                  

November 685.34$        617.70$          2,181.95$   1,635.69$    135.71$             410.80$     1,234.70$     1,625.22$         1,210.23$           9,737.34$                                     

December 644.96$        663.32$          1,691.08$   1,199.95$    135.96$             409.58$     1,201.30$     1,968.31$         1,234.64$           9,149.10$                                     

YEAR TOTALS 8,819.25$     10,882.90$    32,065.55$ 22,506.14$ 1,413.27$         5,104.06$  13,492.72$  33,137.37$      15,984.95$        143,406.21$                                

2010 INDOOR WATER DATA



Appendix E: ATC Outdoor Water Use and Cost 

 

 

 

 

USAGE (gal)

2010 Irrig Campus CAM

Irrig Campus 

CAM Bull River DV II Irrig

Irrigation Usage TOTAL 

(gallons)

January 2,020                        2,073,830            3,441                     2,079,291                          

February 224                            1,257,762            3,441                     1,261,427                          

March 8,752                        443,190                35077.5 487,020                              

April 50,789                      454,410                35077.5 540,277                              

May 89,162                      463,760                83383.5 636,306                              

June 112,948                   659,362                83383.5 855,694                              

July 104,196                   131,648                82,396                  318,240                              

August 121,400                   99,858                  82,396                  303,654                              

September 87,965                      163,438                79,730 331,133                              

October 76,745 338,470 79,730 494,945                              

November 10,771 578,952 935 590,658                              

December 6,208 1,613,436 935 1,620,579                          

YEAR TOTALS 671,180                   8,278,116            569,925                9,519,221                          

COST ($)

2010 Irrig Campus CAM

Irrig Campus 

CAM Bull River DV II Irrig

Irrigation Cost TOTAL 

($)

January 39.14$                      15,608.02$          38.12$                  15,685.28$                        

February 25.80$                      9,387.53$            38.12$                  9,451.45$                          

March 89.18$                      3,332.69$            272.97$                3,694.84$                          

April 401.65$                   3,416.09$            272.97$                4,090.71$                          

May 686.88$                   3,485.59$            632.04$                4,804.51$                          

June 863.69$                   4,939.53$            632.04$                6,435.26$                          

July 799.82$                   1,018.85$            625.30$                2,443.97$                          

August 927.70$                   782.55$                625.30$                2,335.55$                          

September 679.17$                   1,255.15$            605.48$                2,539.80$                          

October 595.77$                   2,556.19$            605.48$                3,757.44$                          

November 105.37$                   4,343.73$            19.79$                  4,468.89$                          

December 71.46$                      12,033.21$          19.79$                  12,124.46$                        

YEAR TOTALS 5,285.63$                62,159.13$          4,387.40$            71,832.16$                        

2010 OUTDOOR WATER DATA



Appendix F: Map of Recycling Bins for ATC Campus 
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