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INTRODUCTION AND PURPOSE  
 
Camden is well known and appreciated for its distinctive landmark of mountains that 

tumble down to meet the sea. While these seem like unwavering features, they are susceptible to 
the effects of climate change within our lifetime. Some of the anticipated changes in the Camden 
area include a 40% decrease in snowfall by 2050, more frequent and intense storms, shifting 
plant and animal species ranges, and sea level rise (Fernandez et al. 2015). The 
Intergovernmental Panel on Climate Change warns that we must prevent the climate from 
warming more than 2ºC to avoid altering the climate in irreversible and unpredictable ways. To 
meet this goal, carbon emissions must be reduced by at least 80% by 2050 (IPCC 2014).  

 
In March 2018, Camden’s select board voted to join the Global Covenant of Mayors on 

Climate and Energy (see commitment letter in Appendix A). The vision of the Covenant of 
Mayors is: 

 

 “a world where committed mayors and local governments - in alliance with partners - 
accelerate ambitious, measureable climate and energy initiatives that lead to an inclusive, just, 
low-emission, and climate-resilient future, helping to meet and exceed the Paris agreement 
objectives.”  

 

The Covenant of Mayors is a global alliance of more than 7,400 cities and towns that are 
working together to address climate change through voluntary action. It is built on the idea that 
local governments are key contributors to a global climate solution. The website boasts a “robust 
solution agenda,” to help towns develop strategic action plans that focus on the sectors with 
greatest impact. In fostering climate resilience, the Covenant of Mayors highlights both 
mitigation and adaptation, as well as increased access to clean and affordable energy, as critical 
actions going forward.  

 
Although several towns and cities in Maine have conducted greenhouse gas inventories, 

Camden is the first town in Maine to commit to the Global Covenant of Mayors on Climate and 
Energy.  The town’s commitment is an important first step in reducing its emissions and in 
dealing with the effects of climate change.  It is also an acknowledgement that our town - 
especially places like the Camden Snow Bowl and Camden Harbor - will not be exempt from the 
negative impacts of warmer winters and rising seas. As a member of the Global Covenant of 
Mayors, Camden has committed to do the following over a three year period: 

 

1.    Register commitment 
 

2.    Year One - Take Inventory 
a.    Community-wide greenhouse gas (GHG) inventory focusing on buildings and  
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        transportation 
b.    Identification of climate hazards that are likely to affect Camden 
c.     Report to Covenant 

 

3.    Year Two - Set Reduction Targets  
a.    Inventory of GHG emissions from waste 
b.    Set target to reduce GHG emissions and establish a system for measuring 
c.     Evaluate climate change vulnerability 
d.    Report to Covenant 

 

4.    Year Three - Establish an Action Plan 
a.    Action Plan that addresses how Camden will reduce GHG emissions (mitigation) 
b.    Adaptation Plan that addresses how Camden will adapt to climate change  

(adaptation) 
  
This report was compiled by the Global Climate Change class at Watershed School to 

help Camden fulfill its year-one requirement. It is intended to inform the citizens of Camden 
about the emissions our town contributes, and provide a foundation for further steps to reduce 
those emissions. We had six weeks to decipher the inventory protocol and collect and interpret 
the data needed to do the inventory. Our results are preliminary. More data is needed from the 
town to refine and complete the inventory, and we need to double check and verify data entered 
into the inventory tool. Still, our inventory provides a crucial first step for setting targets to 
reduce Camden’s contribution to global warming, and laying the groundwork for an action plan 
that will help the town adapt to the changes that are to come. According to Kale Roberts, 
program officer for ICLEI-Local Governments for Sustainability USA, we are the first high 
school to spearhead an inventory for a town.  As students, we want to not just be informed about 
climate change but to know in the future what to do, and what to tell the next generation to do.  
 
Insert group shot by solar farm 
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TOWN PROFILE 
 
Camden has an area of  27 square miles (about 5.5 miles from east to west and 4 miles 

from north to south). It is a rural town located on the coast in Knox County, and is bordered by 
Rockport, Hope and Lincolnville. Camden has a population of 4,828 (US Census 2015 estimate) 
with a median age of 54. The population is expected to decline slowly to about 4,560 over the 
next decade as the population ages. Route 1 runs through Camden, increasing traffic levels and 
the population in the summer due to seasonal residents and tourists. A defining feature of 
Camden that draws the visitors is the historic village center around a scenic harbor. Another 
thing that helps Camden stand out is the juxtaposition of mountains and the ocean, which makes 
for beautiful views from any of the many Camden hills. More than a third of the town is included 
within Camden Hills State Park and other conserved lands. Residences and commercial buildings 
are primarily concentrated around the harbor and the Megunticook River. In addition to a busy 
commercial center, the Camden Snow Bowl draws visitors in the winter.  The waterfront location 
and steep topography makes Camden especially vulnerable to impacts of climate change such as 
rising sea level and storm surges and increased erosion during heavy rain events. This report is 
intended to begin the work to conserve the natural beauty of this town.  
 
Insert scenic shot 
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Insert map of Camden with caption - Location map of Camden, Maine showing roads, 
wastewater, water treatment and solid waste facilities, and Camden Hills State Park. 
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METHODS 
 
Getting Started - Case Studies 

Our first step was to each look at a town or city that has completed an inventory to find 
out how they wrote about the process, how they presented their data and to see if there were 
models we could follow.  None of the ten towns we looked at explained their methods in detail, 
but most provide good templates for summarizing data.  We think Camden is the smallest town 
(in terms of population) to do an inventory.  The best model we could find is Aspen, Colorado. 
There are also several towns in Maine that are not part of the Covenant, but they have done 
greenhouse gas emissions inventories.  South Portland, Falmouth, and Freeport have completed 
inventories and York is starting one.  We reached out to York to find out how they were doing 
their inventory, but did not hear back.  
 

This report was created using ICLEI’s U.S. Community Protocol for Accounting and 
Reporting of Greenhouse Gas Emissions (ICLEI 2013a).  The US Protocol requires that we 1

include a minimum of five activities that generate emissions in our inventory report. These are 
activities that Camden can influence, and are common to most communities in the United States. 
The five activities include:  

 
1) Use of Electricity by the Community – Power plant emissions associated with generating 
electricity used within the town boundary, regardless of the location of the electricity generation 
facility. Camden could  influence electricity use in local buildings through building codes, 
technical assistance, and other programs. 

 
2) Use of Fuel in Residential and Commercial Buildings  – Combustion emissions associated 
with fuels used in residential and commercial stationary applications (e.g., oil and propane used 
in boilers and furnaces) within the town boundary, excluding fuels used for production of 
electricity. Camden could influence building fuel use through building codes, technical 
assistance, and education about energy audits and retrofits. 

 
3) On-Road Passenger and Freight Motor Vehicle Travel – Emissions associated with 
transportation fuels used by on-road passenger and freight motor vehicles. We focused on travel 
occurring within the town boundary. Camden could influence transportation emissions by 
shifting its fleet to hybrids, EVs and buses that use biofuels,  and promoting bicycle paths, EV 
charging stations and other infrastructure.  

1 ICLEI USA is a membership organization that supports cities and towns in climate action planning. The U.S. 
Community Protocol is the first national standard to guide local governments on how to measure and report their 
emissions. ICLEI developed the ClearPath tool which we used to inventory greenhouse gas emissions in this report. 
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4) Use of Energy in Potable Water and Wastewater Treatment and Distribution – Emissions 
associated with energy used in the treatment and delivery of potable water used in the 
community and in the collection and treatment of wastewater used from the community, 
regardless of the location of the water and wastewater infrastructure.  

 
5) Generation of Solid Waste by the Community – End-of-life emissions (i.e., projected future 
methane emissions) associated with disposal of waste generated by members of the community 
during the analysis year, regardless of disposal location or method. Camden can keep working to 
reduce the amount of solid waste generated. 

 
We chose 2016 as the base year against which Camden’s emissions could be compared 

over time. This year was chosen because it was the most recent year with complete data for 
transportation and electricity. We then calculated greenhouse gas emissions for activities that are 
relevant to Camden using ICLEI’s ClearPath Community Track Tool.  
 

We looked at emissions that were from within the Camden town boundary (in-boundary 
emissions) such as emissions from household furnaces and cars, as well as and emissions from 
facilities like Mid-Coast Solid Waste that are located out of town, but the waste was generated 
by Camden residents (trans-boundary emissions).  

 
We organized our inventory into the following sectors. 
 

1) Built Environment - Emissions from the use of electricity and fossil fuels in residential 
and commercial buildings  

2) Transportation - Emissions from all on-road vehicle transportation within Camden  
3) Solid Waste - Emissions from the transportation and processing of Camden’s solid waste 

that is sent to landfills and a combustion facility outside of town 
4) Wastewater and Water - Emissions from the treatment of wastewater and distribution 

of drinking water  
 
The methods used to inventory each sector are outlined below.  
 
Built Environment 

Using Appendix C of the U.S. Community Protocol, we identified the data we needed to 
collect to complete the inventory, which included the following: 

 

● number of households and commercial buildings in Camden 
● fuel types and amounts used in residences, commercial and municipal buildings 
● size of commercial and municipal buildings 
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● electricity used for residential, commercial and municipal buildings 
● electric power transmission and distribution losses 
● electricity sources for the grid Camden is tied into (hydro, oil- or natural gas-fired power 

plants, coal, wind, etc.) 
● greenhouse gas emissions of the different electricity sources (CO2 lbs/MWh, CH4 

lbs/GWh, and N2O lbs/GWh)  
 
Estimating Residential and Commercial Fuel Use 

We started by contacting eight fuel providers that were likely to have residential or 
commercial accounts in Camden to find out the number of households and commercial accounts 
they served and how much fuel was delivered by fuel type. Only one fuel provider was willing to 
share data. While this did not provide enough data to calculate total fuel use, it did provide 
enough information to estimate average per-household use of heating oil and propane.  
 

We used the alternative method (BE.1.2) in the US Community Protocol to estimate fuel 
use in the residential sector, but substituted Camden data on number of residences and the fuel 
and heat type they used for US Census data because it was more accurate. The steps we took are 
as follows: 

 
● Step 1: We obtained the total number of households and type of heating system used by 

each from the Camden tax assessor.  
● Step 2: We estimated average use of heating oil and propane from the data obtained by a 

local fuel provider. 
● Step 3: We calculated total energy use by multiplying average per-household use by the 

total number of households using that fuel type.  
 

To estimate fuel use by commercial buildings, we selected method BE.1.3 in the US 
Community Protocol. Unfortunately, we were unable to complete steps 2-4 of this section 
because of the time needed to review town records on building square footage. The steps needed 
to complete this portion of the inventory follow: 

 
● Step 1: We obtained data on the number of commercial buildings in Camden and the 

type of heating system used by each from the tax assessor.  
● Step 2: Classify Camden’s commercial buildings according to building age, size, or 

primary usage. We just had data on square footage. 
● Step 3: Estimate the total square footage of building space in each class, by using either 

known building information or by applying a best available average building size. 
● Step 4: Calculate total fuel usage by applying the appropriate building energy intensity 

factor from Table B.7 that matches your building classifications.  
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Estimating Residential and Commercial Electricity Use 
We contacted the Maine Office of the Public Advocate who obtained electricity data 

from Central Maine Power Company. The CMP data aggregated kilowatt hours for all residential 
and all commercial accounts in Camden for 2016. We were then able to find the Maine GHG 
emission factors for electricity using the EPA eGRID data  (Environmental Protection Agency) 
that we entered into the ClearPath tool. We were unable to get CMP usage history data for 
Camden’s municipal accounts. For now, these are part of the commercial energy use and can be 
broken out later.   
 
Transportation  

Transportation is a major contributor to Camden’s greenhouse gas emissions. This is due 
the concentration of traffic associated with the large number of houses, commercial buildings 
and commercial activity in the village area and the large number of tourists that visit or pass 
through.  
 
Estimating Emissions from Transportation 

We used the U.S. Community Protocol Appendix D: Transportation and Other Mobile 
Emission Activities and Sources, we selected the alternative method (TR.1.B) for estimating 
in-boundary passenger vehicle emissions because Camden and the Maine Department of 
Transportation (MDOT) did not have the data for the recommended method.   We reached out to 2

Ed Beckwith at MDOT who provided us with the 2016 Traffic Volume Count report for 
Camden.  This information allowed us to calculate total Vehicle Miles Traveled (VMT) for all 
major roads within the Camden town boundary. VMT is calculated by multiplying average 
annual daily traffic volume (AADT) by road segment length. Traffic volumes were measured for 
all Camden public road segments (a total of 59 miles according to MDOT).  The Camden 
Comprehensive Plan breaks vehicle type into percent passenger vehicles (cars, SUVs, light 
trucks) and percent heavy trucks.  We entered this data into the ClearPath tool and applied the 
various factor sets required by the transportation category.  The steps we took follow: 

 
● Step 1: We calculated annual vehicle miles traveled for 2016 using MDOT data.  
● Step 2: We converted annual VMT to CO2 using TR.B1.B2 in Appendix D.  
● Step 3: We converted annual VMT to CH4 and N2O using TR.B1.B3 in Appendix D.  

 
Although we calculated an approximation of the GHG emissions for passenger vehicles 

and heavy trucks, we could not calculate all of the various factors that were a part of that section. 
A couple of examples were the number of motorcycles and commercial trucks that travel through 

2 The alternative method doesn’t account for travel that originates or ends within Camden.  As a result, this method 
can over-report emissions for towns that have a lot of pass-through traffic and under-report for towns with a central 
community center.  Camden has both of these. 
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Camden, the various fuel types used and detailed breakdown of miles traveled by different 
vehicles types.  According to Beckwith, there may be a more detailed breakdown, but we 
couldn’t get the data in time for our inventory.  Still needed are 2016 average fleet mileage for 
passenger vehicles, data on off-road equipment such as lawn mowers, and data on marine 
vessels. 

 
 
Solid Waste  
 

Solid waste from homes and businesses in Camden is transferred to Midcoast Solid 
Waste in Rockport. Some waste is landfilled there and the rest goes to one of two out-of-area 
landfills:  Hatch Hill in Augusta or Juniper Ridge in Old Town. Part of the waste is also 
transferred to Ecomaine - a waste combustion facility in Portland. Although none of these 
facilities are located in Camden, the town’s trash contributes to the greenhouse gas emissions 
these places produce.  
 
Estimating Emissions from Solid Waste 

We used US Community Protocol Appendix E: Solid Waste Emission Activities and 
Sources from the U.S. Community protocol to identify the data we needed. This included the 
total tons of municipal solid waste Camden contributes to Midcoast Solid Waste each year, and 
how much of that is shipped to the two landfills or combusted by Ecomaine. We obtained much 
of our data from Jim Guerra, of Midcoast Solid Waste, and Katrina Venhuizen of Ecomaine. We 
then calculated emissions from the combustion and landfilling of waste, the process emissions of 
the waste facilities, and emissions from the transportation of waste to those facilities.  

 
To estimate emissions from Camden’s solid waste that is landfilled, we used method 

SW.4 and repeated it for all three landfills. The steps we took are as follows:  
 

● Step 1: We obtained the total mass of waste (in tons) entering the landfill during 
in 2017 (we assumed this was close to the 2016 amount).  

● Step 2: We determined the waste characterization (i.e. what percentage of the 
waste is newspaper, what percentage is plastic, etc.)  

● Step 3: Using equation SW.4.1, we calculated CH4 emissions as CO2e associated 
with solid waste generated in Camden.  

 
We used method SW. 7 to estimate emissions from Camden’s solid waste that is 

combusted. The steps we took are as follows:  
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● Step 1: We estimated the total tonnage of municipal solid waste sent to the 
waste-to-energy facility in 2017 (again, we assumed this was similar to 2016).  

● Step 2: We calculated the total GHG emissions as CO2e using equation SW2.2a 
on ClearPath.  

 
In  estimating process emissions from the running of waste facilities, we used SW.5, and 

took the following steps:  
● Step 1: We determined the mass of solid waste that entered the landfill in the 

inventory year.  
● Step 2: We used equation SW.5 on ClearPath to calculate process emissions.  

 
To estimate the emissions from transportation of solid waste to the waste combustion 

facilities and landfills, we followed SW.6.  
● Step 1: We determined the distances travelled to the waste facilities.  
● Step 2: We used equation SW.6 to calculate transportation emissions. Collection 

emissions were not calculated.  
 
Possible Errors 

Some issues with our data are tied to the accuracy of estimations of the percent of the 
total waste that Midcoast Solid Waste receives per year from Camden, as well as how much of 
that is combusted in Ecomaine - since both of these facilities don’t breakdown waste by the four 
town region they serve. Additional estimations of the types of waste were made from older data 
from 2011. We did not estimate emissions associated with recycling. 
 
Going Forward 

Because the Midcoast Solid Waste landfill is for construction and demolition debris, it is 
not required to have methane collection. If it did, emissions from solid waste of this facility 
would be significantly reduced. It is possible that when the landfill closes it will be required to 
recover the methane it emits.  
 
Wastewater and Water 

The sewer system in Camden has a central facility providing primary and secondary 
treatment, located near the Camden-Rockport Middle School. The plant was built in 1970 with a 
capacity of 1.21 million gallons per day. There are over seventeen miles of sewer lines supported 
by six pump stations and one small lift station. The town of Rockport was connected to the 
Camden sewer system in 1992 (Comprehensive Plan Committee 2017). As for public water, 
MaineWater Company is the provider for Camden. Its headquarters is located in Saco, however 
the primary sources of the public water supply are Mirror Lake and Grassy Pond in Rockport. 
Roughly fifty percent of the population of Camden is served by MaineWater through 1,800 

13 



 

service connections (Comprehensive Plan Committee 2017). Camden has a total of 4,850 
residents – 3,600 of them send their wastewater to the wastewater treatment plant, while the 
other 1,250 residents are on septic systems (David Bolstridge, personal communication).These 
sewer and water facilities are critical for their functions and how they affect the direction of the 
town’s growth.  
 
Estimating Emissions from Wastewater and Water 

This portion of the inventory can take place in Global Covenant Year 2, but we started to 
work on it in Year 1.  It is a complicated sector, so the methods we used should be reviewed by 
David Bolstridge, Wastewater Superintendent for Camden. 

 
We used U.S. Community Protocol Appendix F: Wastewater and Water Emission 

Activities and Sources to determine what data to collect and what ClearPath method to use. For 
example, Camden does not have lagoons, and instead runs two aeration tanks, which required us 
to use WW.1 Alternate Method for Methane Emissions to analyze our data and figure out factor 
sets. These specific methods were recommended in a Decision Tree for Reporting Emissions 
from Wastewater Treatment Technologies within your Community found in Appendix F. The 
data we had to obtain included methane, CO2e, electricity usage from sewage systems, and 
nitrous oxide. For septic systems, we used WW.11 (Alt) - the Alternate method for methane 
emissions from septic systems if only the population is known.  Most of this information was 
provided by David Bolstridge.  

 
We then used the ClearPath tool created by ICLEI and started crunching numbers by 

running them through factor sets.  
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Mirror lake in Rockport, which, along with grassy pond, is the source of Camden’s drinking water 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wastewater treatment plant in Rockport 
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Possible Errors 
MaineWater data sent to us lumped Rockport and Camden residents, so we didn’t know 

exactly how much energy to attribute to each town. We used the 1800 resident estimate in the 
Camden Comprehensive Plan, but did not have an estimate for commercial use.  Some of our 
emission factor numbers were calculated using figures provided by a California study (which 
were then applied to Camden – but not from Camden) as well as numbers from a New 
Hampshire wastewater facility. This is standard protocol. As a result, our numbers are considered 
approximations.  WE didn’t calculate fuels use associated with the facility.  We also need to 
follow up with Michael Cummons, Superintendent of MaineWater Co. to follow up on electricity 
and fuel use associated with drinking water treatment and distribution. 
 
 
PRELIMINARY RESULTS 

The following graph and table quantify total greenhouse gas emissions in metric tons of 
CO2 equivalent (CO2e) for Camden. Our results are preliminary, since calculations need to be 
carefully checked, some data was unavailable, and some data needs to be analyzed in more 
detail. For example, for built environment, we were unable to break municipal emissions from 
commercial emissions because we didn’t have 2016 municipal data on electricity and fuel. For 
transportation, we didn’t calculate emissions from marine vessels or off-road equipment, such as 
lawn mowers.  For wastewater and water, we need to carefully review the protocol used and add 
additional data. 

 
Although we did not have time to do a detailed analysis of the data, some patterns are 

evident. Figure 1 clearly shows that the built environment, especially residential use, accounts 
for the largest share of emissions. Camden’s residential sector accounts for 48% of the town’s 
emissions, compared to  a state average of ~23% for this sector in 2016 (US Energy Information 
Administration 2017). This is probably because of the age of Camden’s houses and because most 
homes are heated with oil (Maine has the highest percentage of homes heated with oil in the 
nation ) (US Energy Information Administration 2017). Transportation is the next biggest sector, 
which isn’t surprising because of Camden’s location on US Route 1, and our rural location. In 
comparison, emissions from the solid waste sector are much lower. Emissions from water 
distribution and wastewater treatment are minor. Most of the town’s drinking water is distributed 
in a gravity-fed system from Mirror Lake, and MaineWater uses solar to offset some of its 
electricity use.  
 

The following preliminary results are broken down by sector.  Quick facts are shown in 
the blue boxes.  Statistics for these are from the 2017 Camden Comprehensive Plan or our own 
research and inventory calculations. 
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Figure 1.  Percent energy use in Camden, Maine, broken down by sector.  
Calculated using the ICLEI Clearpath Community Protocol. 

 
 

Table 1.  CO2 equivalent emissions in metric tons for the town of Camden in 2016, broken down by 
sector. Calculated using the ICLEI Clearpath Community Protocol. 

 

Sector Total CO2e (MT) 

Residential Buildings 23169.8 

Transportation  13186.6 

Commercial Buildings 7583.7 

Solid Waste  3671.5 

Wastewater and Water 308.5 

TOTAL Emissions 47920.1 
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Built Environment      ~64% of town emissions 
 

● Camden population:  4828??? 
● Number of houses:  3225 
● Houses older than 70 years:  37% 
● Average year-round household size:  1.87 residents 
● Number of commercial buildings:  226 
● Residential electricity use per capita:  4,600 kWh 
● Household that heat with oil:  77% 
● Residential oil use makes up 55% of built environment emissions 

 

 

 

 
Figure 2: Graph of CO2  equivalent emissions for the town of Camden for base year 2016, broken down by sector. 

Calculated using the ICLEI Clearpath Community Protocol. 
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Figure 3: Graph of residential building emissions in CO2  equivalent for the town of Camden in 2016, broken down 

by source.  Calculated using the ICLEI Clearpath Community Protocol. 
 
 

 
Figure 4. Graph of commercial building emissions in CO2 equivalent for the town of Camden in 2016, broken down 

by source.  Calculated using the ICLEI Clearpath Community Protocol. 
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Transportation ~ 28% of town emissions 
 

 
Traffic on Route 1 in late May 

 

● Total VMT = 34,559,334 
● Carbon emissions = 13,186.6 metric tons 
● 53% of Camden’s population commutes 
● Camden has ~59 miles of public roads 
● 92% of traffic volume are passenger vehicles and 8% are heavy 

trucks 
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Figure 5. Graph of transportation emissions in CO2  equivalent for the town of Camden in 2016, broken down by 

source.  Calculated using the ICLEI Clearpath Community Protocol. 
 

Wastewater and Water <1% of town emissions 
 

● ~50% of Camden residents are on town water 
● 74% are on the town sewer system 
● 25% have septic systems 
● ~17,000 gallons of water used per person per year 
● 5,019 kg per year of methane emitted from septic systems 
● Wastewater plant electricity use: 668,904 kWh per year  
● With 3,600 people on sewer, 140.4 kg/year methane emitted 
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Figure 6. Graph of water and wastewater treatment emissions in CO2 equivalent for the town of Camden in 2016, 

broken down by source.  Calculated using the ICLEI Clearpath Community Protocol. 
 

Solid Waste      ~ 8% of town emissions 
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Landfill at Midcoast Solid Waste in Rockport  

 

● Total waste Camden produced in 2016 was  ~ 4630 tons  
● 4% of waste landfilled at Hatch Hill  
● 9% of waste landfilled at Juniper Ridge  
● 36% of waste landfilled at Midcoast Solid Waste  
● 51% of waste combusted at Ecomaine  
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Figure 7. Graph of solid waste treatment emissions in CO2  equivalent for the town of Camden in 2016, broken down 

by source.  Calculated using the ICLEI Clearpath Community Protocol. 
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NEXT STEPS AND RECOMMENDATIONS  
 

1. Complete the inventory and analysis, and do a climate hazards assessment by the end of 
June 2019 to fulfill Camden’s year one Global Covenant commitment. We have 
communicated with ICLEI staff and they said there is some flexibility in the timeframe 
because the inventory project is student-driven. 

2. Include the greenhouse gas emissions inventory and the other phases of the Global 
Covenant  in the Camden Energy Committee work plan. Camden Energy Committee 
representatives will need to meet with Watershed students to review this preliminary 
inventory in-depth and figure out next steps.  

3. Designate a town staff person to be the point person for the inventory.  We would work 
with this person to obtain data by the fall of 2019 and show them how the ClearPath tool 
works.  The Energy Committee could also gather some of information we did not have 
time to collect. 

4. Request town funding for an ICLEI membership for 2019, which will allow the town, 
with the help of Watershed students, to meet its Global Covenant on Climate and Energy 
commitments for years 2 and 3. The membership costs $600 per year and includes 
technical support for the inventory, monitoring, reporting and action plan requirements. 
The technical support ICLEI provides will be needed to carry out future phases. 

5. The ClearPath tool allows municipal use to be broken down by sector and separated from 
other commercial emissions.  This will help the town figure out how to reduce town 
energy use and emissions.  We didn’t have the data needed to do this.  

6. Because Camden, Rockport, Lincolnville and Hope share many things like the high 
school, water supply and solid waste facility, it might make sense to gather the 
information from the four towns together.  

7. Meeting the Global Covenant requirements will take about three years. In the meantime, 
Camden can be working to bring down emissions by retrofitting town buildings, 
publicizing weatherization programs, expanding recycling, considering net zero building 
design and solar power at the Snow Bowl, and expanding solar capacity in general. For 
example, Camden’s new solar array can produce 159,000 kWh (Hans Albee, personal 
communication), which equals about 8% of municipal energy use. There is room on the 
site for enough panels to cover half of Camden’s municipal electricity use or more. 

8. Continue to look at what other towns are doing to reduce emissions and how they are 
presenting the information.  

 
This started as student-driven and I think it should stay student driven.  It’s very important that 
we’re involved in addressing climate change.  It’s a problem that is in our hand now and it’s 
going to stay in our hands.  
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GLOSSARY  3

 
AADT - Annual average daily traffic, measured from count points at the beginning and end of 
specific road segments. 
 
Activity - The use of energy, materials, and/or services by members of the community that result 
in the creation of greenhouse gas emissions either directly (e.g. the use of household furnaces 
and gas-powered cars) or indirectly (e.g., use of electricity produced in a power plant outside of 
town or transport of wastes to an outside facility). 
 
Aeration tanks - Where oxygen is injected in the mixed liquor. The settling tank allows the 
sludge bank to settle, therefore separating the biological sludge from the clear, treated water. 
 
Base year emissions - GHG emissions in chosen year against which a community’s emissions 
are compared over time. 
 
Boundaries - GHG emission accounting and reporting boundaries for a community have two 
dimensions, in-boundary and trans-boundary. In-boundary emissions are GHG emissions 
released within the jurisdictional boundary of a community. Examples include GHG emissions 
from household furnaces and gasoline combustion in motor vehicles driven on roads within the 
community’s jurisdictional boundary. Trans-boundary emissions are GHG emissions occurring 
outside the jurisdictional boundary of a community as a result of activities occurring within the 
community boundary.  Examples include the Mid-Coast Solid Waste facility in Rockport. 
 
British thermal unit (Btu) - The quantity of heat required to raise the temperature of one pound 
of water by one degree Fahrenheit at about 39.2 degrees Fahrenheit. 
 
Carbon dioxide (CO2) - The most common of the six primary GHGs, consisting of a single 
carbon atom and two oxygen atoms, and providing the reference point for the global warming 
potential of other gases. 
 
Carbon dioxide equivalent (CO2e) - The universal unit for comparing emissions of different 
greenhouse gases expressed in terms of the global warming potential of one unit of carbon 
dioxide. 
 

3 Most of the definitions in this section come from the US Protocol for Accounting and Reporting GHG Emissions 
(ICLEI 2013). 
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Conventional Treatment - For purposes of this Protocol, conventional treatment refers to any 
centralized system other than a lagoon that degrades the dissolved organics in wastewater under 
aerobic conditions. When determining process and fugitive emissions, disparate systems such as 
attached growth (e.g. trickling filter) and activated sludge are treated the same. Currently, 
methods do not yet exist to distinguish between these (and other ) broad categories of BOD 
removal. 
 
eGRID - Emissions Generation Resource Integrated Database is maintained by EPA for carbon 
footprinting.  It includes comprehensive data on grid emission types and rates for different 
regions in the US. 
 
Emissions factor - An emissions factor is the average greenhouse gas emissions rate for a given 
source, relative to units of activity, e.g., pounds of CO2 per megawatt hour.  Multiplying the 
emissions factor times the amount of related activity generates a GHG emissions result. 
 
Factor Sets - Factor sets calculations made for GHG inventory variables that may change 
depending on inventory location and the year the inventory is being performed, such as fuel 
economy of passenger vehicles and grid electricity factors.  
 
Fugitive emissions - Emissions that are not physically controlled but result from the intentional 
or unintentional release of GHGs. They commonly arise from the production, processing, 
transmission, storage and use of fuels or other substances, often through joints, seals, packing, 
gaskets, etc. Examples include HFCs from refrigeration leaks, sulfur hexafluoride from electrical 
power distributors, and methane from solid waste landfills. 
 
Global warming potential (GWP) - The ratio of radiative forcing (degree of warming to the 
atmosphere) that would result from the emission of one mass-based unit of a given greenhouse 
gas compared to one equivalent unit of carbon dioxide over a given period of time. Values from 
the IPCC’s Fourth Assessment Report are the standard currently used in greenhouse gas 
reporting. 
 
Greenhouse gases (GHG) - Greenhouse gas emissions are gases that trap heat in the 
atmosphere. Some greenhouse gases such as carbon dioxide occur naturally and are emitted into 
the atmosphere through natural processes and human activities. Other greenhouse gases are 
created and emitted solely through human activities. The principal greenhouse gases that enter 
the atmosphere because of human activities are carbon dioxide (CO2), methane (CH4), nitrous 
oxide (N2O), and fluorinated gases. 
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ICLEI - Local Governments for Sustainability, founded in 1990 as the International Council for 
Local Environmental Initiatives, is an international organization of local governments and 
national and regional local government organizations that have made a commitment to 
sustainable development. 
 
Inventory - A comprehensive, quantified list of a community’s or organization’s GHG 
emissions and sources. 
 
Inventory boundary - An imaginary line that encompasses the GHG emissions included in the 
inventory corresponding to a jurisdictional boundary on the ground. 
 
Intergovernmental Panel on Climate Change (IPCC) - International body of climate change 
scientists. The role of the IPCC is to assess the scientific, technical and socio-economic 
information relevant to the understanding of the risk of human-induced climate change.  
 
Kilowatt hour (kWh) - The electrical energy unit of measure equal to one thousand watts of 
power supplied to, or taken from, an electric circuit steadily for one hour.  
 
Lagoons - A large pond where the sewage or the effluent from the sewage system flows. These 
are also called effluent ponds.  Camden does not use lagoons. 
 
Methane (CH4) - One of the six primary GHGs, consisting of a single carbon atom and four 
hydrogen atoms, possessing a GWP of 21, and produced through the anaerobic decomposition of 
waste in landfills, animal digestion, decomposition of animal wastes, production and distribution 
of natural gas and petroleum, coal production, and incomplete fossil fuel combustion. 
 
Mixed liquor suspended solids - The concentration of suspended solids in an aeration tank 
during the activated sludge process. 
 
Nitrous oxide (N20) - One of the six primary GHGs, consisting of two nitrogen atoms and a 
single oxygen atom, possessing a GWP of 310, and typically generated as a result of soil 
cultivation practices, particularly the use of commercial and organic fertilizers, fossil fuel 
combustion, nitric acid production, and biomass burning. 
 
Other off-road equipment - Small engine vehicles, not permitted for road use, such as 
lawn-mowers and weed-whackers. 
 
Passenger vehicle operation - Vehicle distance traveled within the jurisdiction. 
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Process emissions - Emissions from physical or chemical processing rather than from fuel 
combustion, such as carbon dioxide and methane emissions associated with landfills. 
 
Septic Tanks - Roughly one in five households in the United States depends on an individual 
septic (onsite) system to treat wastewater. Septic tanks typically contain underground stagnant 
and unaerated tank(s) where the treatment occurs by physical settling and biological activity. 
These systems typically do not have other wastewater unit operations associated with them. 
Emissions are mainly CH4 with very little N2O generated. 
 
Stationary combustion - Emissions from the combustion of fuels to produce electricity, steam, 
heat, or power using equipment (boilers, furnaces, etc.) in a fixed location. 
 
Vehicle Miles Traveled (VMT) - Average annual daily traffic volume multiplied by road 
segment length. 
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Appendix A.  Copy of town commitment letter 
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Appendix B.  Log of Contacts/areas of expertise 
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